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Abstract:

Background and objectives: This article investigates and introduces the
modes through which spatial atmosphere is represented in Harry Potter
and the Prisoner of Azkaban. Understanding the techniques for staging

Keywords: spatial atmosphere in a narrative can foster the reader’s imagination and
Spatial atmosphere, deepen their perception of the elements that generate atmospheric
Design imagination, qualities. Spatial atmosphere in fiction emerges through the mediation
Representation, of specific generators within the text, producing an integrated
Narrative atmosphere,  experience between the external environment and the internal states
Harry Potter and the of the characters. Scholars of architecture who explore the relationship
Prisoner of Azkaban. between literature and design have shown particular interest in
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atmosphere, as identifying how diverse atmospheres are constructed in
fiction can inform both writers and architects—especially those seeking
to create spaces with distinct atmospheric qualities. Hence, examining
various strategies for evoking atmosphere in narrative can contribute to
the development of architectural design skills.

Materials and methods: Relying on the theories of Gernot Bbhme, Peter
Zumthor, and Alberto Pérez-Gémez, this research introduces aspects
of experiencing spatial atmosphere. In the next step, based on these
theories and drawing on the work of Klaske Havik and her concept
of atmosphere threshold, the study presents atmosphere generators
within the text as tools to identify and introduce various methods

of representing spatial atmosphere in Harry Potter and the Prisoner
of Azkaban. Using key concepts from these thinkers and through a
descriptive and analytical strategy, the study explores and classifies
different modes of atmospheric representation in the story.

Results and conclusion: The spatial atmosphere in Harry Potter and the
Prisoner of Azkaban is constructed through six distinct modes: 1-
Defamiliarisation of place, 2- Environmental influence on character
mood, 3- Collective use of space, 4- Mapping and temporal awareness,
5- Technological speculation, and 6- Atmospheric enchantment. For
each mode, specific narrative instances are examined, along with
their function within the story and their potential contribution to the
imaginative development of architects.
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Abstract:

Background and objectives: Idea generation is a critical stage in architectural
design, moving from initial concepts to refined solutions through an
iterative process of development and revision. To study the cognitive
aspects of design, protocol analysis—which examines verbalised thought
during design—has been a trusted method for over fifty years, providing
insights into designers’ strategies, reasoning, and shifts in focus. While
various coding schemes classify design statements, their diversity limits
cross-study comparability.

The Function-Behaviour-Structure (FBS) model, developed more than
three decades ago, offers a structured, versatile framework for analysing
design protocols. It organises design reasoning into Function (F)—
defining goals; Behaviour (B)—including expected (Be) and structure-
derived behaviours (Bs); and Structure (S)—the physical/formal aspects of

Keywords:

Design protocols, FBS
method, Undergraduate
architecture students.
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design. Two additional categories, Requirements (R) and Documentation
(D), capture contextual and representational elements. The model also
identifies eight transformation processes, such as formulation, synthesis,
analysis, evaluation, and reformulations, that map the pathways from
problem definition to solution development.

Widely applied internationally but less so in Iran, FBS is here examined
within Iranian architectural education. This study explores its effectiveness
through a case-based analysis, focusing on how undergraduate students’
design behaviours vary when tackling complex problems driven either by
diversity of data or by ambiguity in problem definition.

Materials and methods: This exploratory case study used protocol analysis
to examine how architectural design students respond to different forms
of complexity. Participants were fourth-semester undergraduates who
undertook two separate 30-minute team-based design exercises. The
first involved creating a large commercial complex with over 20 distinct
functional spaces on a challenging site, representing complexity from
data diversity. The second required designing a neighbourhood library,
marked by ambiguity in interpreting terms like ‘neighbourhood’ and
‘social acceptability! A short pre-task—designing a table—was conducted
to familiarise students with collaborative work in a think-aloud format.

Working in pairs, students verbalised their thoughts continuously,
following Ericsson and Simon’s think-aloud method. All their utterances
were recorded, transcribed verbatim, and segmented into atomic units,
each containing a single design-related idea. These were coded according
to FBS schema. Nonconforming statements were labelled ‘O’ (Other).
Coding was performed twice by the same coder, with a ten-day gap
between iterations, and reconciled to produce a final dataset.

Analysis occurred in several stages. Code distributions were calculated
for each exercise to compare the prominence of categories under each
complexity type. Next, sequences of codes were examined to identify the
eight recognised FBS transformation processes, classified as individual
or group depending on whether transitions occurred within or between
participants. The ratio of problem-focused codes (R, F, Be) to solution-
focused codes (Bs, S, D) was computed to assess attentional orientation.
Finally, temporal analysis divided each session into five equal segments
to track shifts in problem-solution emphasis over time. All statistical
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processing used SPSS, enabling comparison of behavioural patterns
across the two design problem types.

Results and conclusion: The comparative analysis revealed notable
differences in how students approached the two types of complex design
problems. In the ambiguous problem (Exercise 2), students devoted more
attention to Requirements (R), Functions (F), and Expected Behaviours
(Be)—elements tied to problem framing—than in the data-diverse
problem (Exercise 1). This supports the idea that ambiguity encourages
deeper engagement with goals, interpretation, and desired outcomes.
In contrast, the data-diverse exercise drew stronger focus to Structure
(S)—the material and formal characteristics of solutions—and to related
representational processes.

The analysis of transformation processes showed that ambiguity
prompted more individual-level formulation, reflecting continuous
interpretation and problem definition. Data diversity, however, generated
more analysis processes—linking structures to inferred behaviours—
supporting solution evaluation. The data-diverse context also led to
greater group-level synthesis—team-based generation of new structures
from behavioural ideas—and more group reformulation processes
exploring variations on proposed solutions.

Considering the ratio of problem-oriented to solution-oriented codes,
ambiguous tasks yielded higher problem focus (0.17 vs. 0.08), indicating
students stayed longer in the problem space. Temporal analysis reinforced
this pattern: in ambiguous tasks, focus shifted steadily from problem to
solution across the session. In data-diverse tasks, students began with
solution focus, reverted mid-session to problem clarification—likely due
to cognitive overload—then returned to refining solutions.

Group-individual process comparisons revealed that data diversity
fostered more collaboration, possibly because diverse constraints require
integrated viewpoints. Ambiguity, by contrast, increased individual
activity, perhaps due to differing personal interpretations that hinder
consensus.

These findings confirm that both ambiguity and data diversity distinctly
shape design cognition. Ambiguity sustains problem-oriented thinking,
fosters reinterpretation of goals, and encourages individual reflection.
Data diversity channels attention toward tangible solutions, supports
collaborative creativity, and promotes iterative returns to the problem
space.
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From a teaching perspective, manipulating problem complexity can be a
purposeful instructional tool. Ambiguity can be used to prolong engagement
in defining objectives and functions, while data diversity is well-suited to 22| SOFFEH 112
stimulating intense work on form and collaborative solution-building. The FBS
framework’s ability to chart temporal and categorical shifts offers educators a
means to time interventions, such as encouraging reconsideration of problem
goals.

Although the limited sample size constrains generalisation, the study
demonstrates that the FBS coding method is effective and revealing in
Iranian architectural design education. It provides a structured vocabulary for
rich, detailed analysis of design reasoning. Broader studies in varied domains
and with more participants could reinforce and expand these insights,
contributing to both design research and pedagogy.

SOFFEH A8.A
Soffeh Journal, Shahid Beheshti University, Vol. 36, Issue 1, No. 112, 2026 E-ISSN: 2645-5900




VY 5 YV el
Y bl Ve il
VY LY 5k

(518 doxi)

1. m_aganjouei@uk.ac.ir

— @0

>k wadlo Llod )3 FBS (13555 (g, (ow) 2
Soloxe Obigaeddls (1) U8 yud duglio 153,90 axllae

o n wey

b biuzen Bl b bLG! 3

‘\7/\

Sl ela)S oy sl dud olRuisls do (5 loma g yim 81Ul Lol

b S, 1w duolde 16390 dalllas ¢ Sk slaasly Jdog 3 FBS (6135087 (hgy (w )y - Jotomo (J9zuS Bl
XENU(VF0) Y byles FF o cdd o (gl o g (6 lome (ol Qolilad syl Bamey Pl b LUy )5 (g5lesre ()bgomiily

Slore ()5 plpeils FBS (b, ( 2k asle 1 lgads

ol 3125 o ol SPSS Jljdle 3 SaS Ly 5 ol (slasb, 5l (g gane
Py & bogrye slalyd g legidge 1 Supn @) 3 Sl (liee 325k
5ol (s | Aliws o ol 1) obzpanss 5 lSbis &gt FBS
5 4 S (b oloj Jsbo 3 (lgpedily danll Gl Cales)d 900

235 o syl Slg g Alie go90

GMSSS il Juols lrodly SaS' Ly oS w0 i bl 1 guiapen g gl
Exs3e o 535 uyp |y b sboasly Gl sl 5l Gyice FBS
slllas 3)90 ol (ogad 3 (izren D9 o (P JB) i )3 o Esly
oS a3 U5 g 39 o0 JeloSgn jo ilisee (sblgs Sl (Al Al I
Wil i3l el slael (295 5 9,8 )5 Wl oe WigSy (b dlie
Fuli 425 g (s29)S )y Sl Caely Alis iy o5 )3 plagl oy (L s
ORI3Bl (29)5 )8 Jol o yed 3 88 Canl (Jlo 3 ] 995 g0 Aliins 0929 4
P Phb ) Sl 4 a2 g5 b od > Cunl Slsa p yidi 55505 5 48l
@ e Jl bl 35505 &S pod (305 My o A (e (o) sk
OBLb b Al o 53 Sl (208 )3 S (03 5 (b Jsb Sl

3,5 ol ol gy g Altus &y 5 A3 o e |y 355 (656 yrune

* Copyright: © 2026 by the authors. Submitted for possible open access publication
under the terms and conditions of the Creative Commons Attribution (CC BY)
license (https://creativecommons.org/licenses/by/4.0/).

LXVOCS

Ligail (g2 3 pine g) S iy Sl by by 9 Sloa)
O D Do oo ol ] 51 a8 ol )8 o 3 Gl g oblib
eold Jlo Y Sl i b FBS () «s)lSS" lagshy) ¢lyl
2 Uiy ol K ya oyl shb sladily Jdos s 6ol salatl
bz el o Ll ogls (S5 )87 (Molliye pine slaingsy
B8 gy ool b bl e gl (nl 3 e onbaii i
S8y 32leS g 3950 ploml (g% 3)90 S B > o] 5l ool
Onpd) o e 93 LY o5 oty jlog)S S (b
(Ao iy 5 placl ipgd (nyed el glmodly > g5 2 sl

Db g0 SIS

dgub o ol dsly Jod gy 5l amgk (nl) i, g 3lge
Wb ©jgon (b o |y (2hb bhaduil Jhgiils Ll
L3l g ool o g lans Le(»l o Gloj ol o S o ol
et e D3 IS Y JISIS Ko L i 03 o

SaS b Jols claodls 3,5 o s 2l Cooliad o g S0 g

%
WY s by ) Blesd VF0 oy epuiidio oo Jlo filo i g 5 )lome oode Rolilns A

*. Corresponding Author Email Address: m_aganjouei@uk.ac.ir
http://doi.org/10.48308/soffeh.2026.236005.1341


https://orcid.org/0000-0003-3566-4686
http://doi.org/10.48308/soffeh.2026.236005.1341

.

VRV
e sl yisy Jold 5 (5lere ( Skl oo iS5 o] )8
b o cond ol Jaame 4 adgl claoss] 5l sl b b glb a5 ol
o sl Jd ) ahb sleos] Gl 505 09 SO cible ai]y8 oyl
ui':” ¢‘_,’_>|)L> .3.,.:1).9 adlao le)g Y.MUA JJJ..u ddxlo Lgbaui)” & OJ‘S
(O] Glows g dadllas b ol dis il Tl (ool 3,8 asly Julss
>k Sloseuas g g plyial & | Kingh (35l opl jl 298 g0 Jolos
Db o Al o 4y sy (sl Al oo cand (Sl an])d plodl s
Lgd (NSNS jasule g2l elul p (Slb glaadly bl

01936.0 1) d)lfﬁ dL"’C)J‘ )'l S He &]93‘ aS" Lledls uL-“-‘ a_»hz..vu
s Shg g es8 (Jbppll S o S8 (Alhb bl e glaais
dl.as‘_;;g)&l)'] J.ol> @L., i,w;lm 9 240 Balés] L‘)Kp\ ‘C)Jo PR pato

@8 2550 g0 Sy Cul ygpe il cpl g ade lp
Jolye Jold 5 (gamiin cllad G Sl anlE 00 S sy Sl anls
ol o oly b5, g cdrwgs g il mos] ¢ Pluo ololis dlosjl alises
SIS il Sy ol imghy CBlial I (S ol ol
oS 18 5 cuasShy o ol 5 oolaiwl BB (glod s jobay oS cunl Jouol
bl glacdld § S& 5l g pGme S 4 plan Lbzyb ool bl
iz gloojos L by (Sl shasly ) 08 culls & s,
W PV

Ll S gl p o cul oad b IS 4 FBS i)
SF5e 9 alie psbay Sk laasly > Wlgie 5 o Jlgul OB
90 50 dilodly dmwgr Lul)Sad g g aS |y bgy cpl 00,5 (o)ld 0 00
Aol cald g g 4Bl AyS (poh b Clodl uyua pal dns
ol 3y90 50 oddpiite Lol GVl 4y dsgr bl ansliS 130 o)L
L lasye (oln Ji 1 olicsn sbss o) <K b Voslosls gl Jas

AR VYl byles A g g Jl Skl 5 o8 lane ale daliuad

OMR9F S e 2

o Shas (08) FBS Lzs, il )
e sWaesls 43;’.: 5 S (IS
£ 9 oo 0] s

Lo alb a0 g0 o ol
oo besls ) sdms Flass
SJ)‘)J}?) (&wr\.@;‘

A8LAD

YY1 WY

2.D.A. Schon, The Reflective
Practicioner: How Professionals
Think in Action (NewYork:
Basic Books, 1983).

3.K.A. Ericsson and

Herbert Alexander Simon,
Protocol Analysis (Revised
Edition) (Cambridge,

MA: MIT press, 1993).
http://digitalcollections.
library.cmu.edu/awweb/
awarchive?type=file&item=
39233.

4.N. Cross, H. Christiaans, and
K. Dorst, “Introduction: The
Delft Protocols Workshop”,
Analysing Design Activity,
1996, 1-16.

5. Function-Behavior-
Structure

6.J.S. Gero, “Design
Prototypes: A Knowledge
Representation Schema
for Design’, Al Magazine,
vol. 11, no. 4 (1990): 26; J.S.
Gero and U. Kannengiesser,
“The Situated Function—
Behaviour-Structure
Framework’, Design Studies
25, no. 4 (2004): 373-391.

7. M. Ashraf Ganjouei and J.S.
Gero, “Exploring the Effect

of a Visual Constraint on
Students’ Design Cognition’,
Al EDAM, vol. 35, no. 1 (2021):
1-17.

u%’"‘f g_é).;":l gl:.wm :@l)b 3,\,'.?;3 JﬁLM.el.g]oLf.}')l BEl d)Luw Q‘:’.Mb @l)b )L_e))w&..ulm HELSTY s fu_'>\).|o dbaa\,,il,,gJ.:bd)J FBS d)L\f,\f 039) N



NY 1Y

8. Gero and Kannengiesser,
“The Situated Function-
Behaviour-Structure
Framework”.

9. H. Jiang, J.S. Gero, and Ch-
Ch. Yen, “Exploring Designing
Styles Using a Problem-
Solution Division,"in Design
Computing and Cognition’12,
ed. John S. Gero (Springer,
2014), 85-101.

10. Ashraf Ganjouei and Gero,
“Exploring the Effect of a
Visual Constraint on Students’
Design Cognition”.

11. J. Gero and Julie
Milovanovic, “The Situated
Function-Behavior-Structure
Co-Design Model’, CoDesign,
17,n0.2(2021): 211-236.

12.WaiTak Kan and John
Gero, Quantitative Methods
for Studying Design Protocols
(Springer Netherlands, 2017).

13.John Gero and Udo
Kannengiesser,“The Function-
Behaviour-Structure Ontology
of Design”. An Anthology of
Theories and Models of Design,
Springer, 2014, 263-283.

14. Jeff WT Kan and John S.
Gero, “Using the FBS Ontology
to Capture Semantic Design
Information in Design
Protocol Studies,” in About:
Designing. Analysing Design
Meetings, ed. J McDonnell

and P Lloyd (CRC Press, 2009),
213-229.

)90 33 sy oien (bl gy e J L
w335 0 o bl g piite o 1o (SisS
gt (2hb (e (595 2 ) 4 g9y Wl ()b ol St
Sl gl i h VAP dad U e Jb opll 65,8 a8 S
hb s 4 ans ol 5l bl Voais pbul jogas ol )
s b Aol et Jlata 1 g Ab (lohg 4oy
ooy e LYAA dad ol 4o demgcpll Wb o
St sbdsa (esian Jigp palie p (e ML
0399 il 3 olae Gyl S Tl adse (b
asdl )3 .l 03,8 ooy o g oyl 45 59 FBS
Py e Je cnl g

(b ol daa T cwl Sdia slhb cdls S sba
sk (ALl deog ol il (2lb JSS oy
Ban g 0 031 Gioled e b gdis ¢ Su8l)S O yqoy
Jgaze 3)90 > (S Ml Jl beog oz
2 Fuwly

NUSS g (Hlsy) 2)Sles cBin 208 0 iy b yuiio ]
Clegage Jolb ol A2l Jas o 5 IS sbe
syl 1515 Sy oty o o a5
OBD 3 &S (b egsse 1 AT 315 393 (1555 (al Bl
9 2980 iy (R) Al (sly il bl Jae cpl
ooy (5) JSib 4 (F) oo lan sl o &l

obhb 498 aSul Jbe j5bas 95 wyp |y ()b L8,
Sol] Cuowdy CS > jrame cdlinne slagaiofls S5
i |y (b dies 8555 Lanlan o |y Sk 2l
@ > byt e g ) ALk laclyr jsbies
s ) (bl anls weassls claonl ) Job b 95 4>
295 Sl ) Grizmer Slgie gy il Npe
iy Ol o5 oo lodly Judoo b g agus solitwl )b
TS adlas (Sl olej Job 2 1y (b

) ol ) 1y 365 ol coleo g Llja FBS g,
s Mo)lidlo (5956 4 (b (B ()5Sl g
cl b s Gl ) (slb b el oS s
o 1y (Bls glasnl elgl osa le by
Syl Sl el oazmg ey ol Jbenlt TS
o b g5 ssbonen 5 ol b bje (slaosly I 3res
Aolyd 09y ded CublB b cpl sl (Sen cuwlaod]
2SN & obheje )3 ohad tush ansly |y Slb
L Gulize o8 Shb Plus b g cans (b lacin
85> 50 Jboopll s JS5 g o0 ySlas «Bin pogie du
so0lil el aly (o0l 2,8 b9y nl gilene (b
g o w31y ol s 4y pol Jmggy o

FBS Juo o Shy (ooim Jl om sl nl
o9y ol b by ilol il (ol 55> s g
BoRDse S oS g (SIS ¢ AD AiblgS (5o
Srzely yobodr &5 15 walgd plxl gy (nljl eslil L
LY “_’é.i)]oog‘l)’] B A uqu u_>l)lo Ol 2 |) ‘_'j .)).3)‘5
By odomn Jlao 156 5y Giagly SV (S
W dalgs odly Zuol ¥ e bl sl

VY 2ol ) Bless VP40 ey coriaby s o S lted 5 6 lons pole dolils A8

F956S Gyl Jedeswe 1 shb baomy Plue b bli)l 3 (gilene lgzaisly (sl jld) j0s duolie 16090 Alllas ¢ sl)b slaasly Juloo ;3 FBS (¢)li8087 yogy (awyp



(sl pito oy M oial B (g po S skl (Aol Jgeame
s se® Joli bl cul g Juols FBS
Hasl 550 (slad Slas 5l glacgazne 4 1) CBlanl &S A
Cguine Al a0l I s )b onl A8 e Joas
Ol 9 298 00 ol €IS (] )3 & €S 5P 1390 00
sl amd o oyl 1y el 5550 5 Slas Ylois] S
G b, S o Adgi 1y IS 3 eddodel 3 Slas oS
Bl US55l ol 3,8kae 5 s 90 5, Shae 3 45
S o g8 |y (b Sl 5 65 €y 5 taidl o
95 03l Wlg5 g0 JSB 33 jl s & (3S5L sl 8
(J5b gV g0 35l il €9V 90 85l £g dw Jolid
B geeVge )8l 5 lasl 3)50 5 Sles ’O%Myy,‘éjb
ey 4 jote Wlgicen 1) fwl )30 Lws 313590
JS 3 oS cutly arg wb s of Gpib b olb
PV Sk lasnl b g cwl (2lb gl 35 oy
DyS e ©ygo (b diue 4 byype 092y ik Caa
5l ol diwd dw g s A0]y8 ki g Lol €V Oy
Do oo 0o by yusio

551 45,k FBS o 50 odicy yai disl 3 A aoM5 jsboay
@ Slal g Bl 4 (b sbajls has iogeYge s -
ozl 590 (glad Slas
el 5)50 3 Slas ol 2 ot S5 S g5 S 5 -
e JSb Ko 515 Slas Sy s 2 o
3,8es b JSG S5 5l o s 3 Sdos duiylio 2 03] -
oyllassl 590
(o 5) (2B ©ygots (b oy igjlusiioe
Dyge (A a8 Sy il ) eV e 33l -
b g Com iind )3 85 (S bl ghb Cupmdg a5
oy 50 e (IS 4 03,5 (s 3

AR VYl byles A g g Jl Skl 5 o8 lane ale daliuad

S ol cald biod S (F) Ban 093 has (D) b
Ly oo o (B) 2)Shos 95 00 iy 5 osd 2k (sl
Canog gd JJ‘}JLSA 9 Caml C)]o Blaa EY) UJL.M».) 6950 (peno
5L (Bs) JSoi 5l ool 5, Shos IS5 51 L sl axsls
s S poli (5) JSib o ol (Be) 35550 s IS5
oM ooy fcunles] Laly g

z) il g o 03 b & &S a4 S 51 (R) Gl -
S Wlo Sl sle olie § Blial o(F) Gua
Cuol (63Sdos (Be) Hlanl 5y50 3)Slos :(B) 5,Sas
pichb R ol & el sl S ) ol o
@ Gl & 29y (S Elp il 3)90 3o ol
IS 51 a8 canl (63,5,18 ¢SS 3, 8dee sl 5,Slee ]
S8 Sl ol ) 2 Sdes g5 (ol (BS) 900 e
(Sylomo ) Da o i ol Gl 0Sles K gng0 S
it 3 Slos j oladiges € pwyiwd? b € 9

3 Tl oylsl Wl Lalgy g i slinl a0 (S) S -
lad & siws (spolic b lalas ol b S5 (g lono
9 ;b)?b’.i daw ylo 60&09).9 59)@]) ‘dL’l Jsle c.‘\J)LML;o ‘)
o 3 o iales 8558 ¢ (D) -

ol gl Aol 5l sy e (S Slegdge I Sy
s Seg8 lady & (2hb dly (g)l80S Wl)E
2y orsdill ggdge i 5l (S ladd g Laid iy b 98
Phb b lasyens g9 (lolb axsla Mcuih salss 5
oldl anlgs 5T oan] (5 a5 cqige b ail Ui a5 5 )0
&S Gl dxe cpds &S D oo (613508 €O L abbgy o L
ey FBS 0S5 Jl Sogu sjo Lo )90 5050

A8LAD

Y& LNy

15. Udo Kannengiesser
and John S. Gero, “Design
Thinking, Fast and Slow: A
Framework for Kahneman'’s
Dual-System Theory in
Design’, Design Science, 5
(2019):e0.

16. Rongrong Yu, Ning Gu,
and Michael Ostwald, “Using
Situated FBS Ontology to
Explore Designers’ Patterns
of Behavior in Parametric
Envrionments’, Journal of
Information Technology in
Construction 17 (2012): 271-
282; Jeff Kan and John Gero,
“Using the FBS Ontology to
Capture Semantic Design
Information in Design
Protocol Studies,”in About
Designing (CRC Press, 2022),
213-229; Ashrafganjouei and
Gero, “Exploring the Effect
of a Visual Constraint on
Students’ Design Cognition”.

17. Gero, “Design Prototypes".

18.J.C. Jones and D.G.
Thornley, “Conference

on Design Methods’,
Papers Presented at the
Conference on Systematic
and Intuitive Methods in
Engineering Industrial
Design, Architecture and
Communications(London,
Sept. 1962),"1963.

u%’"‘f g_é).;":l gl:.wm :@l)b 3,\,'.?;3 JﬁLM.el.g]oLf.}')l BEl d)Luw Q‘:’.Mb @l)b )L_e))w&..ulm HELSTY s fu_'>\).|o dbaa\,,il,,gJ.:bd)J FBS d)L\f,\f 039) N



19.R.D. Coyne, et al.,
Knowledge-Based Des@
Systems (Reading, Mass.:
Addison-Wesley, 1990); Gero,
“Design Prototypes.”

20. Ibid.
21.Kan and Gero, “Using the
FBS Ontology to Capture

Semantic Design Information
in Design Protocol Studies”.

22. Design issues

Slodds (gaodiwd rex g9 (63,9

sle ol (b £l e 4 FBS Jua ) &

Gero and Kannengiesser, “The Situated

Function-Behaviour-Structure Framework”.

Slue &8 Hla5] 5 )90 5 Shoe oy a3l ¥ yguw V90,85l
oS gl opl b el (L8 w08 aliie Y 90V 50,35k
S (oo iyl ) Ban JS e L 2o

3l b€l oo & bya ingsy Al
ol 05 Uiy x5 FBS g,

955 Swasls 51w FBS sog, 3l oalawl .Y )
ol gl Bllail T g5 slaasl: b Wil oo FBS o
igdi e 5350 j Il (29)5 5 63,8 (b selld ¢ Jas
bl 54 1) shb Clegige 5,5 sl 5l Sopn
Ao ety ) BB ple 5 25 Sl
FBS L hpe ()b sul)8 1o il o) L3l US oS jobo o
Jlisas &8 canl )03 5050 4 ()b g9090 S5l S >
Phb Sleglge I S a5 Sloj cul b bl oo )RS
SySoilul &S gan])8 il 09 )5 calise slacl 4 slxio

¥ Cagpalbipa, iy laail 3 €V Jous» 13 ams o Ui ] 09,8 5l g 0
2955 5 808 Hhb cbanls 4 by FBS sk
P95 bl $358 A bl b il
A to B(Be>Be, F>F,F>Be), A to AR>S, R>Be, F>Be, R>F) oo
B to A(Be>Be, F>F,F>Be) B to B(R>S, R>Be, F>Be, R>F) Q¥ 5000 . N
Ato B, B to A(Be>S) Ato A, B to B(Be>S) g 2 S s e
' : P FBS Ju b b aeS
Ato B, B to A(S,Bs) Ato A, B to B(S,Bs) s &l Cygods 09,5 dLg,_cl)
Ato B (Be>Bs, Bs>Be) Ato A(Be>Bs, Bs>Be) bl s le (sl o Byme LB 9 A
B to A (Be>Bs, Bs>Be) B to B(Be>Bs, Bs>Be) ) . .
d d Gero and Milovanovic,
Ato B, Bto A(S>S) Ato A, BtoB(S>S) Y omeYse 3l uTha Situated Function-
Ato B, B to A(S>Be) Ato A, B to B(S>Be) Y osYee3il  Behavior-Structure Co-
AtoB,Bto A(S>F) Ato A, Bto B(S>F) ¥ seVsesil  Design Model’, 211-236.

VY 2ol ) Bless VP40 ey coriaby s o S lted 5 6 lons pole dolils A8

F956S Gyl Jedeswe 1 shb baomy Plue b bli)l 3 (gilene lgzaisly (sl jld) j0s duolie 16090 Alllas ¢ sl)b slaasly Juloo ;3 FBS (¢)li8087 yogy (awyp



u.,l.n.\.o.p dlﬁs& ol) U)‘ 9 .)9“4@ 0d) (> 4\...]5‘ L;Ltbul?
) FBS (olaosls ™uil o 58 4 Jluo Juloxigas j55 (<l
Jie sl (2Ll (o)) Llossa sl olgie
2,5 oolatwl Glgs — dlius
25 ol Tiler A g aliee sgrg Ly g il
93980 dbgye Sl JolSS Jolo Lad 9> 4 a2y
s & bgrye gloadynl Cons Wb o 6ySoilsl
03l ] 4 a8 005 auglie Cles 4 bgyye slaaig il |
035 99 b e |y pa3ld () TidnsS o Sl - alis
s b L) 3 68 plaan b/ legdge 12,8 (s ySojll
| legoge diiud Sl b bls)l jd a8 Sl g ditun
Slopls g U5 Jolis Uy 40 bgsyo slasin] 3/ Sole guigo
(Yo ) b)) Ml JS5 35 5l am

S Sae Ul 5 g0 0 ,Sles

IS+ S 5l eatonnl o Shes

P — S Issue Index =

O30 Y V50 55L Y e¥se 3l LY 4 2,I)
des bl eSS Y e Yse Bl

0us Sy (b Sl oy sl & (£)S0d Joe
sledld Jao ol g3 Ta)ls pb € os 3 ol ol
@ pie & (Slehdl g o (ganallb IS 9> 4 (2l
Ol g s 3 &S Jobi 5 290 (Phb slaon] 15
D 5 5 gim 2Lk sron] Wy (sl Ll Gl
Sl S (oo s ) ] g 5 3 1) Szl o b
ey (b glaanhd b byl 5 Jge )b S jokaie oyl
&S olanl s o)y dgng o go5 90 (Y dlal)) ol onds
JS5 Gl 5l an o oledl g it S5 B L b3
395 o ol )] pend Cga y

P — S process Index =

AR VYl byles A g g Jl Skl 5 o8 lane ale daliuad

613505 Judosi sy fogy .Y
Qe 9 B9 (IS )L 9> (Al slaasly Ll )
asuie 2l Al U apS Gjge gl ST (g
o255 U cupd bl om B85 s pSoilul (sl 25
$939> dulie Slive pr Jilod gyl g e Jlos
:\.a.wl.nﬂ :‘));Lf O ygo J.JDU :\.L>).a Y u)‘)JLJ Lawlodld
P> SS9 )gld b Jol ()5S epga b Jol g l5uS
Glegge £585 doyd dwodly Llod sl oo 535 L
L5 & bgye sbadly dea lp (b claanld
odg Jly bl e cpl dlyy 235 0 (s p 2k
0958 g g3l 31w 519 (5 oogeil Sl asl Joys e
s Sosbodh l o Cgldi (1Sle &5 900
FBS o slaodls .y b cunl Jboline LT 500 &0 L
Py Ll Teuisd byl (gdasie (22l oy, b Wl e
yisn Pl FBS (61525 ulul yy Jgmsa oty Lo
Wbl Oyavdy (b aols 5 Olegsse I S ya Ll
ot ol 1l .8 o Shie el el 95 e o
Bl )3 33,5 (o0 (o) 35 (2955 9532 ()b slail b
Y ohiie ol ly Todgdie Juoo (P-S) s ol - alie
e ol ol 5 hegdge b bla) 3 Jpes
(gl 1,]3 3929 yite £95 Y Jga )8 2 5> el 00
o8 Cloz g diee porie ¥ 4 i b (b Al
wlad > 5slS L sl anls wBa pl elel p .ol
odwin il shb Olgs ol &bl 3 5 ggyi Malius
Aolyd lal flea ) cuwl (S byl ¢ b Il g oo
i) 48 pypnals lowo (512 03298 513,00 o ol 4y ol o

A8LAD

YA L WY

23. Design process

24. Ashrafganjouei and Gero,
“Exploring the Effect of a
Visual Constraint on Students’
Design Cognition”.

25. Ashrafganjouei and Gero,
Ibid.

26. Gero and Kannengiesser,
“The Function-Behaviour-
Structure Ontology of Design’.

27.Kan and Gero, “Using the
FBS Ontology to Capture
Semantic Design Information
in Design Protocol Studies”.

28. Design process

29. Gero and Kannengiesser,
“The Function-Behaviour-
Structure Ontology of Design”.

30. Problem framing

31. Gero and Milovanovic,
“The Situated Function-
Behavior-Structure Co-Design
Model’, 211-236.

32. Ibid.

33. J. Cohen, “A Coefficient

of Agreement for Nominal
Scales,” Educational and
Psychological Measurement,
vol. 20, no. 1 (1960): 37-46.

34. Kan and Gero, Quantitative

Methods for Studying Design
Protocols.

u%’"‘f g_é).;":l gl:.wm :@l)b 3,\,'.?;3 JﬁLM.el.g]oLf.}')l BEl d)Luw Q‘:’.Mb @l)b )L_e))w&..ulm HELSTY s fu_'>\).|o dbaa\,,il,,gJ.:bd)J FBS d)L\f,\f 039) N



35. Gero and Milovanovic,
“A Framework for Studying
Design Thinking through
Measuring Designers’ Minds,
Bodies and Brains’, Design
Science, 6 (2020).

36. Jiang, Gero, and Yen,
“Exploring Designing Styles
Using a Problem-Solution
Division”.

37.Vinod Goel and Peter
Pirolli,“The Structure of
Design Problem Spaces’,
Cognitive Science, 16, no. 3
(1992): 395-429.

38. B. Lawson, How Designers
Think: The Design Process
Demystified (Burlington:
Architectural Press, 1997).

39.K. Dorst and N. Cross,
“Creativity in the Design
Process: Co-Evolution of
Problem-Solution’, Design
Studies, vol. 22, no. 5 (2001):
425-437.

40. Jiang, Gero, and Yen,
“Exploring Designing Styles
Using a Problem-Solution
Division”.

41. Ibid.

42.Schon, The Reflective
Practicioner.

43. Ashrafganjouei and Gero,
“Exploring the Effect of a

Visual Constraint on Students’

Design Cognition”.

P Mo B gy (53550 8505 ¥
Sloxo ¥ 0,5 (bigandils (a1 )b U3, 5
b glpmiih (b )8, p dlge (b Sl
b Wl Sy Jlue (Saoms ofgh il b
S SRy Crpmie e cnl ) e e |y bty
PUEBMEY Mhaline (lacodgized Jols sl i
plah 5 Thaline Sazy e «dius Sib» 4
3l o et Jole 2850 Sy ol ccad ]
Jole il o8 31 «lacudgizwe? e bgmish sk
oSs Cgdgiome Il 5 St S i Sl
€ 03 sl ansl aie Sl besiih b cuwl
Jole g oS cunl g Slegdge Gl slae 4 s
Lo Mgicsn €alins Sigma 395 5 slo > ol 35
Sl 55 Calino ploph 0l S5 Bl b claojsy L
Jlao wundly 3 Sz 0 (gilone bjgel 53 (3L
) Casly ol b pbmtdls 5 Az gsly LI S0
el

x5 ol g5 o (Shuzms i 0 il assl bl
Ny o St Joomey Tadl diee glaodly b
S s pleel pogad 0 Tl dies pligl bl
plogl ¢ Slodde plool Pl oids (i WY oS
g5 cryodle Slodde plegl wojlatul g ¢ plinediz (g s
3155 o Al 5 oAbdolsd (gl 45 Cal Lyl 15 53 5 plad
1 o S ) 9 i ol s B2 5
b e jogad D Cglate juwldy S6] a8 Cuolize
zuuo lixe Ml o cpre Clgs S 15).«0 Lol e3)l> 2955
5 cllo 3, limasiz | Laye el 3 5 ol
S el ol 3 5 sl yS bB Sy el don
i Lo e b (g lal plogl b s 3,05 b o, leto

OsYse Bt S S
P — P Index =

Jelos ) Y ¥ ge Bl Y geiVga B5l F Y (g g0 85k

Ol 2 b g oxl 5 (sl o laatonl ) ol
ol lbinls b o)lal &5 jsbolen g e odlital
Algs o aST olaal] 8 ihsd o (sl alwd 9> 4y FBS
bl JSal Jbe jobay) H9d Fuie 39290 JS5 S
oY 5085l (S>Bs) Jibwiga oo ol (Wl el
¥ Ome¥se8ik g (S>Be Y gn¥se)3il (S>5)
dSpge JSb S§ 4 Canl (e &S (6,505 a8 (S>F)
gl 2ald ) bloy) o b logits bl sl b e
IS 5l oasodal 3, Shae sbol 5l o g5 Al ol ol
S5 g O ¥gerd e ol oS ) bawgs
dg0 IS5 S5 )50 50 Yl (gly &S s olaus))s
oalawl wda S S ol (sl Sl g o5 odlil
925 My B> S lyie sudserd b Ngd oo
2 Glasl 3)50 38leed S @ Glye o ) B S
Gk IS So S 5 )5 s e B B
Db s Agi il 3y50 3)Sles S

sl loj Jsb > (b s Jeloo ST Ao o
Jsb 3 Ll Slyets slioo 2 plgies ) Sk sloady sl
o 4538 eaalie Gl oo i cnla 58 ey Olos
baglgl 5 cunl 035 05 loj Job 3 45%e (Alb
Juloiigay 30 a7 Seodld K00 @)le 4 g 0 aSuie
@ baye plohb (S £55e o wimd e Ui L o0
@iy olej Job 3 (o5 Oygon (2Ll e ls gyl
b o)l Sl 4 gy wuld Sl 9o
R P N ISP R PP S I
sl 03\t 5 S o s ol o 5,

VY 2ol ) Bless VP40 ey coriaby s o S lted 5 6 lons pole dolils A8

F956S Gyl Jedeswe 1 shb baomy Plue b bli)l 3 (gilene lgzaisly (sl jld) j0s duolie 16090 Alllas ¢ sl)b slaasly Juloo ;3 FBS (¢)li8087 yogy (awyp



Caolrodld il 8l ele 50 gadge
S 4 5 imeSs pod g 4 gl A S s
bl 4295 93 53 pbemtih (b o (b ) o
q.b)b d9>9 (:\l.f.m.o FLle )g‘)g o odls .3..\.:5) LRV %) le.mﬁ b
Gednd b & g ol BLEST pols imgd STl
)“ (§3x 09> ,\:lygo iz L;LhJ:lﬁ )1 sl culiB
.J.;.gum

Slolow ) .Y
¥y lid)l plpmiih b ggoge cnl ol Baid )
e 428 Oyl el nl b adlllas (g )lame (pwiige
O ¥ s jslale rend LS o ) (g)lere )b
RSy SeS L bt U el (295 @50
@ g5 b (youd)d g dalge yigg aliws (Suomn b ilgn
29,5 9 832 (Pl iy Altus 3B (IS g,

sl ioxiw JB 55
PSS (b bl ey (b e 90
a drg b olgmdih onl lp a5 W35 (Ble (2p08 ¥
Soppot Bl Slujad W3y odz 5 Cow ddl 458
5 Mo plsl akdy Yoo Sloj 85l 50 0@V (slaeg)S
2)95 0 970 g Alius £od90 4 yide Cumlioo lgoeitily
e 635 085S (b ploj rizman 3,5 (ot 8 oI
don Lidgy cibge (Lpdils Dgb dngi dlins ggdge
slcos WS ol u"l)l" Jsb 0 1) 265 slaai, il
geizme S (Db Jgl yed ab s Lol ooy Lol
lad sl eg Ve 5l G (b Jols 5392 S50 )l
saste o Shy ss 35 ol e g Sless - g)bw
(oo o258 5 s Sloidlo w515 0 Shos Ll ) (o520

AR VYl byles A g g Jl Skl 5 o8 lane ale daliuad

porcie 932 &5 Cusl (ol (glire Sy g ()bl Glize S
RVeI- Ve VI BN VS PN

GBI Wi (ALl At ulda
Bhb dnlp e jbores 5 Sk die (St
ol s i iy ol s jl b Uslhe
(B b a3 g 0 wlhie Lltedy Jmo slb
Satelp & du FS)h g b (Phb (lese
aliee 5301 il8l Jole Ll 5 pliS sl (gy08
Blao Ll o8 il o iy Sl ol Jlo ey Toogd00
o)l g it (gilone Jluo S| Josmy saed
ghb & 2l S dap )3 Wy e (St o5 S 0
Wlg5 oo wi (5slame Pluwe )50 nl)3 995 00 a2lge o) L
S3o9e Loy (Suwmy (lply il oazmy 9 Sy
b g e aliue yb > dagi )50 (slaodld

Jole slaplie gaoge ( ALk (slaingh )3 iz po
Plao b Loy daxio 0935 Jlopll ccunl onds oy Cj
ohgt T yide Glagingh dejls ploes (b
Slodie dy25 &S ()lons &3y Jl slaglo plgeiils
Aol angi b g oo ddllas 3jlge pl by b ]
o witas adllle ggdge 05U lgomiily (agk ol
Pl I el iS00 4251y (sslese 5k gl (Ko
8y 5 Cuwl plaal 43 oy ool 48" 15,5 edlaitnl € lonio
0295 WSyl 1y eV iy lhemiily o] s Gl
Oeed 8L iliEl (S5 dely gail g Lad slal
ol A8 0oy muss bt sl ol sla S

44, Constraints
45. Creativity
46. Complexity
47. Ambiguity

48. Mohammed Ghonim,
“Design Thinking in
Architecture Education:
Issues, Limitations, and
Suggestions,”in Proceedings
of the 3rd International
Architectural Design
Conference on Design and
Nature ARCHDESIGN, vol. 16
(Dakam Publishing Istanbul,
2016), 553-561,

49. J. Weir, W. Lewis, and

C. Burvill,“Developing

Skills for Solving Complex
Design Problems”, in DS 31:
Proceedings of ICED 03, the
14th International Conference
on Engineering Design,
Stockholm, 2003, 473-474,
50. N.E. Mahmoud, S.M.
Kamel, and T.S. Hamza,
“Introducing Negative
Capability to Design Thinking
Ambiguity Tolerance in the
Design Studio’, Journal of
Engineering and Applied
Science, vol. 67, no. 6 (2020):
1515-1534.

51. Gerhard Ernst, Jakob
Steinbrenner, and Oliver R.
Scholz, eds., From Logic to Art:
Themes from Nelson Goodman
(DE GRUYTER, 2009).

u%’"‘f g_é).;":l gl:.wm :@l)b 3,\,'.?;3 JﬁLM.el.g]oLf.}')l BEl d)Luw Q‘:’.Mb @l)b )L_e))w&..ulm HELSTY s fu_'>\).|o dbaa\,,il,,gJ.:bd)J FBS d)L\f,\f 039) N



52. Lawson, How Designers
Think.

53. Ibid.

54. Ghonim, “Design Thinking
in Architecture Education”.

55. Ericsson and Simon,
Protocol Analysis (Revised
Edition).

09,5V m jlod dunlie ¥ o>
dae » FBS X 5 ogas
Clegdge I Sy gody doyd

AR 0 OL&S l) u’l)b

Ladl .y
On bl Egbge F Sl b o)Ll M oS jebolen
LS o asuie Eadge Cpl b dLBIIS duolie 4y 4yy50 0
Alegose £ 5l Sap e ) 855 Sk slagn e
ol pg> 0y 3 R) ks pogas )3 iV Jgaz) wuaslis
290 (nl sl 0392 93 )90 Jol £g090 5l it 9590
Ssdiajls ped (nyed 3 &5 WL > cpl 4 Mlgie
Eyose & bl W pasule oz alies
s 2 g8 (F) Slaal pogad > 008 gl dog
o Bl o & Conl 00 dogi il o290 (] 4 pod
290 sdSles pogad )3 il (2Ll oy ) el
|y Sy € Fu 93 ep03 > (Be) 3 s
glis (Bs) JSii 5l oadosel pr slad Shas yoguas ,5.3,8
S8 4 bgype Slegidge pogad )5 095 000 0> (Sluiz
Jol oy 3 sl dlins G b basipe (oga &5 (S)
9> (S 5 Nlanily gyl a2 ol 4 bty
O dg Lildl Jele sy dux oS jobay LS
Ll « b JSa 4 (o395 U job o 5 lajlon
390 sbodSlos g pleol 4 it |y (lgondils a2 g el
25 55 peia s

(Fdsia) Slodd () FBS (slasihyd cgim dl> po )
5ol Jml slas ) 2819y baaislyd pl a8 0 o3l sy

R )3 (Jome B S5 (2l 9> (p oS 990 9
oole ) (nped ol Wy g s pdiglol by b plo S
Jol e 4 s Waldd £4i5 g Conmg o> jl 6 5Se S
oaed 93 sl 85l 5o u.'»’LoLea] Obgily (gly Lol g
Cunlgs o 09)5 &y aSl > (D A (25 g0y
S Jol e 5l S8 ST s 1) odimn Jilws b 4o
g Lsl (29)8 55 L ligomaiily b ad plosl ygeil i
Do PASALE oo (ALl ogad ) geil i yed
Jol s 3 & 59 (ol 488 iyl 93 (b
Ol Ped pped 53 g Cuwlaodly duwi b agalse ol il
wepad ) ohgd @liue plogl (S9e )0 g8 By S
slasly .cuib by € splgland 5 Caow? poras

PREFORE R
550 baziily 5,800 pud S5 Ay b ye sl diges
Sly 03,8 255 |y (2 yeS 93 olase il o 3 &S
plaseln ., ol 03,5 158 ik g, S <8
5 W50 gl Ahb o 2 1) 2 leadnl dea
o Jlam Guges A0 bas (b (e 0 Gl gl
5 ()5S dls yo g3 ol o i AL g o0l slacuss
Jodo» )3 .50 (613538 Balel Ll b ecd 5 900 (69
ol 04 &)l pgd oy 303 & bgsye (6510508 51 sladiges €Y

Yo Yo FBS wlegsse :
A 5 R Ml.u 4 Joy).a dl.m.\u Y ng o gpas Y )
o . o
} - FYE 9 ¥YD Ay g3 e ¥ 0y 2 Bs o b abee S b 0
% e oo F opdnl) gl ozl $
! ! & g b wdlsl gl oS5 A bt
oY o\ Be e Tl F &S5 bl gybal Y
-\Y AR Bs st cal ) A R b8l Bl 5 oo ot
S Jas sl o slas] A R Smpbbdj A
-0 <50 295 b slaanl s 3> A S Sasl pul  YYO
N -)oF D Dgd o Gy B Bs  aSie o opl SitBeyl  YYE

VY 2ol ) Bless VP40 ey coriaby s o S lted 5 6 lons pole dolils A8

F956S Gyl Jedeswe 1 shb baomy Plue b bli)l 3 (gilene lgzaisly (sl jld) j0s duolie 16090 Alllas ¢ sl)b slaasly Juloo ;3 FBS (¢)li8087 yogy (awyp



IS5 31 2l il cul 3 ol o33 1 s Jol 505 53
O 9033l izmen S (o0 (B > JSE S 09290
el po3 5l pir Jol cyed 3 55 Y
2l 5l Glise o 48 0D gy ggdge cul b
Sl ye cpl ) wcwl (633 Glie 42 g (29)5 by
F oL Al wyp (o g 62,8 ol don ¢ Lilos
FBS i 5 adicism Al A j> bl ol 4ol
gt dlinMo CF Jyio» 13 &S jsbilen s b Atk
3 it olyons gl oped 53 st el )3 00,5 i

o £
03,5 ¥ st eed uglin ¥y
FB clasiyl b Logas
Y it 50 O, FBS sigly
Y ) &8 OseYge \
e e 295 g 90 yd ¥
A o) &8 S 5 Y
e Y B9S S¥ ¥
oy N 38 Julos o
R <0 295 Juboo 5
<N <N ©3,8 2bj)l \
A e 29,5 byl A
XY - 0A S8 Osge 33l A
A - XY 295 ) oY 35l \e
o) CYY 62,8 Y oY g0,85l W
oy e 295V Y9 35l Y
R e PEYCR SRYWRSES R Y
o0 o0 295 Y g 40595l V¥
Y% Y 2905 4 80,8 el Cuns Vo

AR VYl byles A g g Jl Skl 5 o8 lane ale daliuad
S Gyl Jedese s 2lhb by Pluo b bl ) (gylexe (lgiily ()b )b, s duslie 163 )90 dalllas { Slib (claasly oo )3 FBS (6135387 (o9, (o) p

bl pogad 3 )03 g9dee @ (Ll gedge S
E9o9e P Om &S 3l 3929 (58l Gl 0)5e (S
bl S ol gam b J8 ggo5e L (577 )1 o) ()b
sbasnld 1 Sop Byl 51l 329 gl (03 )3 lalixe
o9 Su Lk ggdse Sl elb e olai5)se
Olyuss oS 399 Ban pl b oo 5l dls o ol sy 0 1500
5 395 odri (bl (933 9 (89S JlB) s ¥
«F Joao» 53 g o Julow SPss i8le 5 (SaST L osls
Pl 6958 il o gy olide ¥ 3 53 3590 (slaais] 6
Bt w3 g0 JoSuti 1) dl)p S &5 ()b gglge ¥ o
Lol (o a3 & (o990 ¥ ST) (29)5 (il )8 o &
bl jogad > (il hsye )8 Y 4 e (0§,
oS gV ys Aul 8 il gl Wul8 Y G Colds (63,8
Crout] Al iy yad )3 A01y8 pl oyl ped pped )
el pgd Sl iy ilpedr Sl cped 53 Jelos aal 3 )l
S S (el 28les (8l Jlisa bbb suld ol
2l Olgs slad 4 lagye abl8 ol ciies saddlol
lg sLad JleS e anld ool O gmese )3k (ogas
Syt Jol cnyed 3 w3 luled 1) Sl slas &
sbad )3 W)y s o slasl g Cusl pgd (pped 5l it
WY Vg0 53k b b5l 55 eizean S s > ol
ol 3)90 3)Shos S 39250 JSb S ol 2 2l
sl pod 5l gy Jol (2 pe5 3 o Gliee S (o0 1))
P B Y o Ogli5 (29)S sl jogad
sl o3 05 3l ey Jol 008 33 S 5 2318 2l
L S S ogge 3 Sles loolatwl b anld ol b
Al il g e ALk Ol @lg)s S 2gd e g
1215 el el 590 S S 5l 5, Sha pnis 45 o
V oY 9085k (pomed Cul g CSlpeds Jol (3205 5

A8LAD

vy

Ny




g Sy Glus dulis ¥ ©
.oJJ)KJ u.os..\; ‘u|9> L Ao 4

o Fly ooy b g g9y Al sl olul &5
Ped e (s (b E9d90 £ bl (pl g b e ae3ls
2 ype (b piline (gin Eed9e 4 £9d9e 2 I ()
Wilgy oo ] )8 cplaiis sl il s e o5 cl
Lo aly il ok laad, il e e laces )
s R egdse 4 2k Epbge Sy il f pn S8
(o> Wi 295 3)90 ()b Anl)b £ 95 A ler 9 oo
b Ol Hhb clbanlp g clegige S5 L
porde 93 LimoR cnl 33 )8 (yn SIS lde 3,
it S8 b 55 € os 53 Job» g €l — alzuor
Clegdge | (Ko 035 Jlos FBS (g 5 osdedy yos
Job > (b )8 Sl (oh b )3 d2gi 390
OLQ} J9Jo Pl u_>|).|o FWARY Apd 0 u‘-“” &S ol O""j
@ dlgie Wby ol e claail WS e e AigSe
oy b &y Gliseo slal 1B 08 S8 Sy
Medgur (§ylane (ypelas (sl Slg5 oo (ppiman (B9 ol NS
oyl ()b gg90 & S L il oo sl 4512ty

U;-'Jb Ly gl ‘__.-'9_-_;- aall. a, '49.-).-: \_c'...’*..\.;._._')é [

0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

sl @ A @y b b Clesoge Cond
92907 bl Cpl 2 99500 () Cloz A2 pe 4y by
@ & Slegdge 90 o0 el 09,5 ¥ 4 FBS ()b
o J> o) Mg 4 oS Slegdge walboxl oo Al iy
e 4y borye Clogdge o (oaddl)] Jga3) ol
sl (+/0A) Jol 51 s (+0Y) 29> oy 3 Clgz
@IS (g puin dgl diue 4 pgd 09)5 3 N> Ol 4
ol 00 (6 ik a8 Olex & Jgl 05,5 3 a5 Jbs )y

Ol g s o090 ¥ dy drgh Sl pod (g Al jo 5
basly ol cpl b oy p (b a2lE e
basye (slaii]yd olisd g puwdl (golue Cond O & )b
bl 2 g A o g dlone Cannd 0 5l S pp 4
PRIKVESIV-NS QG vl W VIR VE S SPUURY I PPN I A PRy
P93 (o5 4 s (6 VL dlall > (i g9y Jgl (2 po
@ bgrye Clegdge 4y Sl (508 (pan o bl o)l 1,8
2 olhb g Wl BBl (Shb ped dosd 958 5> calivne
H b slaples plo & s Sglite 5)ld) Gloj ¢y
013 (6)liB) judS (i pgd (e > Lol imd g (LS 055
loz o Al jlda g 0,08 oo yida (o] 42 b g 295 09
e Alis b dgalye 3 @AoMS psbay b Sl
B 5380 Sy 5 alies 5Lab 55 & bigsyo s
Sy LBy yusd Jole Laodly duad Lol (A8 o Cund (U
Dgd o poran 93 cpl b bLs,l )

S5 4o g Julod
b dsle oo jogas 3 FBS by pol> Jimghy )
>hb e sbojox )3 g gy cnl b ()
53 395 o sasie g bl (gla oo, b ol (claosls g odlazul
Sibyonl Jolye 1ol 9 o oy pite £93 Y g, (0

S5 Gl e dasms b Bamg Bla b bLE) )3 glame hgmiilsy alb 18, 5 Auglio 16390 delllas £ sl cloaily ol 3 FBS ()5S g, Loyt



@5l s 0o elie 9 bosls a3 jogad )
O ) Gl ele g5890 nl i ©)las 9 20
26yl (imggy )3 55 gdge cul Magdioe gl
At 36 LS gy Oy il hmgly 3 4l e
035 (yp Solome Gligmild (63,8 5 (295 L8, Elgil
o]

F o5 ol cnyed 3 Glgmdils 2 Lt (prizren gl
E55 2 5S35 e gl @l uimaly Ol gyt
P Sy S 503 ped cpped jd Lol widly dliwe (glaodly
g Bodly g5l ggdge 932 Nizya (plply il diue
b a2 )3 plocl (485 Lol 1> 31 s (St 53 eplec]
ol yidiy dlis 0535 4

Slagisy ) Ko b 0 gudg MS o jboles
2l gloj Job 3 (2hb )18y e bbb Lo
0y sty g BB wls oo cpl ol el
o Jsb o (b dinil olyus oo 4 da g b .ol
dog 1l 0 p slacl gy cpped &S WD asuie
Clox Cuow 4y o4 dgi pl g 10)S dlius 4 (gL
e 4 ctS b anld Jol o pe 53 Lol g0 Bglase
oliby 4 amd 00 2y (Db pod dagd 3 ] Clegdse
odly b adgl dpalan G 5l an duoy oo sy .l coglasio
BLS Loy s (Ll Ol iy 5 (S
adgl Jolye o Gblb o wil S ol @ ggo50
day 45y g AS angl b glaoly den 4 wiwlgs
day g 1y Alie oy i 4y Daome gl glagsly ol
o & Ol 3ol) 55 3 et Sl 4y i o]
68y b bbb o9 oo sl alius plepl & sy doxts
i b dude bl b alins Clox 411y 5938 295 <l
Slehb k) s 4 e diwe glaodly iol58l Lol s

AR VYl byles A g g Jl Skl 5 o8 lane ale daliuad

U 9 (SARdlwd &olozo L?l)lo 0990 53 |) ub il
Slr ) Sl g alies Jo alie Wilg o o> S

o ohgy rl S L 63y90 gl o el )
028 9 SeS b (b A Sy ol 0 &5 0
Py Gboedilh jloydiey 09)5 Sy ALk ) » (Al
Cuol S5 & p3Y A5 ot (leme w8 &s, ¥
L by (2hb e (Suom S (A8 sbgiaggy )
)‘l &).m ¥ ol odiis asdllae Ol.\;% )lfo)'l.? Ol.iyu.;b’b
b Al )0 plol b pgd o ped o Syl wlide o Waosld
9 >hb Glal 4 iy dag Jole plool ob olis zols
S yes Jole ooy daw Lol ccanl el 590 (glad Slos
ool (b S S5 5 alis Slagainjls i
Phb W 455 a5 w300 i Jlow 5l e
ol 4wl wily g s slasl g @) Glie 2
295 Oopon | 2Lkl pise @ o8 slasl s
plegl 2 o lis gl Wl pbsl (60,8 1) iso 45 g
P& Cwl asg @ pY sl (60,8 8, wliEl Lle
W ials Jele wilgr o plogl &5 0 yasudio (L3 ido}
3515 135 o5 (slie] Canl (S0 Sy 255 2s S
o el G wlgn g sl awsls sl dius
L L, sl il polo b il Coawd aiue jlypd
S b oS ey slo ulos 0 0l (g ylone gzl
P Cloz 38 es bl 1> (29)5 9 (63,8 sbanlb ple
sl 035 pgd (2 yed 53 Alis 2 35 p03 5 Sl (2 pe3

A8LAD

YY1 WY

56. Ghonim, “Design Thinking
in Architecture Education”;
Mahmoud, Kamel, and
Hamza, “Introducing Negative
Capability to Design Thinking
Ambiguity Tolerance in the
Design Studio”; Weir, Lewis,
and Burvill, “Developing Skills
for Solving Complex Design
Problems”.

57.H. Jonker, V. Mérz, and
J.Voogt, “Collaboration

in Teacher Design Teams:
Untangling the Relationship
between Experiences of
the Collaboration Process
and Perceptions of the
Redesigned Curriculum’,
Studies in Educational
Evaluation, no. 61 (2019):
138-149.

58.Z.Yang, et al., “The
Influence of Distributed
Collaboration in Design
Processes: An Analysis

of Design Activity on
Information, Problem, and
Solution’, International Journal
of Technology and Design
Education, vol. 31, no. 3 (July
2021): 587-6009.

u%’"‘f g_é).;":l gl:.wm :@l)b 3,\,'.?;3 JﬁLM.el.g]oLf.}')l BEl d)Luw Q‘:’.Mb @l)b )L_e))w&..ulm HELSTY s fu_'>\).|o dbaa\,,il,,gJ.:bd)J FBS d)L\f,\f 039) N



@b g e S ye ) (alies plesl) pgd> o pe
odly duw5 Lol b o il b Clegsge y 3 jed
Blo po asl gl o Liws e @ g Jole sk
Owli8l Jole dliis (cboodly dus pizmen Do 0 (Syb
gl b anslse 1o (glome (palre cplply my iol58l )
Ol yes & (Sloj ofagas @l ol 4 bl (b Pl

42l 425 c2igi o 425 )5 b (£28 g0ty S lans
sl

2 Sllllae cladyge dlaxi oS Cunl as g5 4y p3Y Ll jo
Dy G0 saCadgione |45 3g g ik ()l
2 ol ST (e dg5e | (g pdyprass (lSSel 9 095 0

°

0,55 ol i Ol 2as by )lg o0 0a] (gla gy
gy sl g pISH1 LB il o does 45 58 1S5 1,

References

Ashraf Ganjouei, Mohammadali and John S. Gero. “Exploring
the Effect of a Visual Constraint on Students’ Design
Cognition”. Al EDAM, vol. 35, no. 1 (2021): 1-17.

Cohen, Jacob.“A Coefficient of Agreement for Nominal
Scales”. Educational and Psychological Measurement, vol. 20,
no. 1 (1960): 37-46.

Coyne, R.D., M.A. Rosenman, A.D. Radford, M. Balachandran,
and J.S. Gero. Knowledge-Based Des@ Systems. Reading, Mass.:
Addison-Wesley, 1990.

Cross, Nigel, Henri Christiaans, and Kees Dorst. “Introduction:
The Delft Protocols Workshop”. Analysing Design Activity,
(1996): 1-16.

Dorst, Kees and Nigel Cross. “Creativity in the Design Process:
Co-Evolution of Problem-Solution”. Design Studies, vol. 22, no.
5(2001): 425-437.

Ericsson, Karl Anders and Herbert Alexander Simon. Protocol
Analysis (Revised Edition). Cambridge, MA: MIT press,

1993. http://digitalcollections.library.cmu.edu/awweb/
awarchive?type=file&item=39233.

Ped e (hb aule Jsb 3 Gl g diue 4 d2gi Co
oslitl (gilore (Bigel > g Lhmgly (slaadly
odomy Jluw &5 0l (Ui (S laiagh vz a9l
A gl gl ol el 5o (el (Sl ) )
Obgmiily (ALl )ty ) pleol g dlins (slaodly olide
5 538 )y dltis o g8 aSLl g 0> LIS (g leme
oS 1ty At 5 3505 Ciim ST 5l 1 gl g S
oslitul o] 5l g (A odjgel Il G Wil alts plagl
o il 5)50 (glad Slasg SBlaal a1y b gzeiils 5 294
By o Dlor 50 Besd 4 Sl g 5 S w5 (Alb
@ 1y Oleiih Wl aline ol gie slaodls
ol 2 a8 elin o] (IS5 09y 9 Slgr 4 it 35508
LS (o pasude (loj Jsb )3 518 pus Jlod (o9
2 29de alie ol oy g dlius 4 olagloj 4

Ernst, Gerhard, Jakob Steinbrenner, and Oliver R. Scholz, eds.
From Logic to Art: Themes from Nelson Goodman. DE GRUYTER,
20009. https://doi.org/10.1515/9783110327199.

Gero, John and Julie Milovanovic. “The Situated Function-
Behavior-Structure Co-Design Model”. CoDesign 17, no. 2
(2021): 211-236.

Gero, John S.”Design Prototypes: A Knowledge
Representation Schema for Design”. Al Magazine, vol. 11, no.
4(1990): 26.

Gero, John S. and Udo Kannengiesser.“The Function-
Behaviour-Structure Ontology of Design”. An Anthology of
Theories and Models of Design, Springer, 2014, 263-283. http://
link.springer.com/chapter/10.1007/978-1-4471-6338-1_13.

Gero, John S. and Udo Kannengiesser. “The Situated
Function-Behaviour-Structure Framework”. Design Studies,
vol. 25, no. 4 (2004): 373-391.

Gero, John S. and Julie Milovanovic.“A Framework for
Studying Design Thinking through Measuring Designers’
Minds, Bodies and Brains”. Design Science, no. 6 (2020).

VY 2ol ) Bless VP40 ey coriaby s o S lted 5 6 lons pole dolils A8
S Byl e tamma s ol b Blaos b LU 15 (6 loms gzl oo i) yssts ulie 106350 Aallas £ b (sloasly o > FBS (i8IS g yyt



Ghonim, Mohammed. “Design Thinking in Architecture
Education: Issues, Limitations, and Suggestions’,

In Proceedings of the 3rd International Architectural

Design Conference on Design and Nature ARCHDESIGN,

vol. 16, Dakam Publishing Istanbul, 553-561. https://
www.researchgate.net/profile/Mohammed Ghonim/
publication/321747584_Design_Thinking_in_Architecture_
Education_Issues_Limitations_and_Suggestions/
links/5a548f27458515e7b7326c¢35/Design-Thinking-in-
Architecture-Education-Issues-Limitations-and-Suggestions.
pdf.

Goel, Vinod and Peter Pirolli.“The Structure of Design
Problem Spaces”. Cognitive Science, vol. 16, no. 3 (1992): 395-
429.

Jiang, Hao, John S. Gero, and Ching-Chiaun Yen. “Exploring
Designing Styles Using a Problem-Solution Division”.
Design Computing and Cognition’12, edited by John S.
Gero, 85-101. Springer, 2014. http://link.springer.com/
chapter/10.1007/978-94-017-9112-0_5.

Jones, John Christopher, and Denis G. Thornley. “Conference
on Design Methods". Papers Presented at the Conference on
Systematic and Intuitive Methods in Engineering Industrial
Design, Architecture and Communications (London, Sept.
1962), 1963.

Jonker, Herma, Virginie Marz, and Joke Voogt. “Collaboration
in Teacher Design Teams: Untangling the Relationship
between Experiences of the Collaboration Process and
Perceptions of the Redesigned Curriculum”. Studies in
Educational Evaluation, 61 (2019): 138-149.

Kan, Jeff, and John Gero.“Using the FBS Ontology to Capture
Semantic Design Information in Design Protocol Studies’”.

In About Designing, 213-229. CRC Press, 2022. https://www.
taylorfrancis.com/chapters/edit/10.1201/9780429182433-16/
using-fbs-ontology-capture-semantic-design-information-
design-protocol-studies-jeff-kan-john-gero.

Kan, Jeff WT. and John S. Gero. “Using the FBS Ontology to

AR VYl byles A g g Jl Skl 5 o8 lane ale daliuad
u%’"‘f g_é).;":l gl:.wm :@l)b 3,\,'.?;3 JﬁLM.el.g]oLf.}')l BEl d)Luw Q‘:’.Mb @l)b )L_e))w&..ulm HELSTY s fu_'>\).|o dbaa\,,il,,gJ.:bd)J FBS d)L\f,\f 039) N

Capture Semantic Design Information in Design Protocol
Studies”. In About: Designing. Analysing Design Meetings,
edited by J McDonnell and P Lloyd, 213-29. CRC Press, 2009.
http://cs.gmu.edu/~jgero/publications/2009/09KanGeroDTR
SBookChapter.pdf.

Kan, Wai Tak and John Gero. Quantitative Methods for Studying
Design Protocols. Springer Netherlands, 2017.

Kannengiesser, Udo, and John S. Gero. “Design Thinking, Fast
and Slow: A Framework for Kahneman’s Dual-System Theory
in Design”. Design Science, 5 (2019): e10.

Lawson, B. How Designers Think: The Design Process
Demystified, Burlington: Architectural Press”. 1997.

Mahmoud, N.E., S.M. Kamel, and T.S. Hamza. “Introducing
Negative Capability to Design Thinking Ambiguity Tolerance
in the Design Studio”. Journal of Engineering and Applied
Science vol. 67, no. 6 (2020): 1515-1534.

Schon, Donald A. The Reflective Practicioner: How Professionals
Think in Action. NewYork: Basic Books, 1983.

Weir, John, William Lewis, and Colin Burvill. “Developing Skills
for Solving Complex Design Problems”. In DS 31: Proceedings
of ICED 03, the 14th International Conference on Engineering
Design, Stockholm, 2003, 473-74. https://www.designsociety.
org/download-publication/24049/DEVELOPING+SKILLS+FOR
+SOLVING+COMPLEX+DESIGN+PROBLEMS.

Yang, Zhiyuan, Wei Xiang, Weitao You, and Lingyun Sun.“The
Influence of Distributed Collaboration in Design Processes:
An Analysis of Design Activity on Information, Problem, and
Solution”. International Journal of Technology and Design
Education. vol. 31, no. 3 (July 2021): 587-6009. https://doi.
org/10.1007/510798-020-09565-2.

Yu, Rongrong, Ning Gu, and Michael Ostwald. “Using Situated
FBS Ontology to Explore Designers’ Patterns of Behavior in
Parametric Envrionments”. Journal of Information Technology
in Construction, 17 (2012): 271-282.

A8LAD

Y5

Ny




Improving Natural Ventilation in Traditional
Windcatcher Houses of Yazd Through Limited
Interventions in Architectural Elements
Considering Wind Factors; The Case of Rasoulian
oriGINAL ReseARcH ARTICLE | HoOuse

Mandana Salehian

Master’s Student in Architecture, Faculty of Architecture and Urban
Design, Shahid Rajaee Teacher training University, Tehran, Iran

Omid Rahaee, Ph.D.* )
Assistant Professor, Faculty of Architecture and Urban Planning, Shahid
Rajaee Teacher Training University, Tehran, Iran

Received: September 29,2024  Salehian, Mandana and Omid Rahaee. "Improving Natural Ventilation in
Revised: Januarv 07 2025 Traditional Windcatcher Houses of Yazd Through Limited Interventions in
Accepted: January 21 2025 Architectural Elements Considering Wind Factors; The Case of Rasoulian
prec: Jantaly L House”. Soffeh 36, no. 1 (2026): 37-56.

(Pages:37-56) ol http://doi.org/10.48308/soffeh.2026.237047.1364

Abstract:

Background and objectives: One of the significant innovations for utilising
wind energy, windcatchers create airflow and enhance natural ventilation
through air pressure differences. Many traditional houses in hot, arid
areas of Iran utilise windcatchers as generators of natural ventilation.
However, their often work for windcatcher chambers, with little to no

Keywords: impact on other spaces. The aim of this study is to examine various airflow
Wind tower, Natural transfer patterns in traditional windcatcher-equipped houses in Yazd, and
ventilation, Traditional analyse the effectiveness of each pattern in improving natural ventilation
houses of Yazd, CFD. performance.
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Materials and methods: Through typological analysis, four dominant airflow
transfer patternsin Yazd's traditional houses were identified, with the Rasoulian
House randomly selected to model these four patterns. Limited interventions
were simulated under identical conditions to evaluate their impact on
the amount, velocity, and coverage of airflow. The research methodology
combines library studies, CFD simulations using COMSOL Multiphysics
software, experimental tests, and numerical calculations based on RANS time-
averaged equations.

Results and conclusion: The simulation results revealed that the airflow transfer
pattern from the windcatcher chamber to other spaces significantly influences
the amount and velocity of airflow. Among the four dominant patterns, the
parallel pattern achieved the highest maximum airflow velocity (19.5 m/s).
However, the continuous pattern showed higher airflow velocity at the end
of its path (16 m/s) and maintained a consistently higher average velocity
throughout its trajectory. This indicates that the continuous pattern can
enhance the natural ventilation performance of traditional windcatcher-
equipped houses in hot and arid climates.
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Abstract:

Background and objectives: The surrounding fabrics of pilgrimage shrines
suffer from a variety of problems and inadequacies, which is partly
due to the actions and interventions to fulfil needs of the pilgrims in
various scales. This, in turn, causes damages on their surroundings. The
pilgrimage function of holy places mainly encourages and stimulates
the development of service and support areas around them, focusing on
providing services to visitors. Consequently, a multifaceted development
—on macro, medium and micro scales — becomes relevant in the context
of pilgrimage cities. The intervention for the purpose of development in
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the fabric surrounding pilgrimage shrines becomes, therefore, one of the
important initiatives for governments, with the pilgrimage developing
into an important social and spiritual centre on a regional and supra-
local scale. On the other hand, socio-cultural developments in the
20th and 21st centuries — e.g. the development of tourism and mass
transportation, the withdrawal of religion from politics and society,and the
commercialisation and globalisation of societies — have provided the basis
for the intertwining of the boundaries between tourism and pilgrimage in
many ways. Although this convergence can have different consequences
for the city and the pilgrimage destination in different contexts, leads to
overlaps, which according to Bremer (2001), creates a ‘dualism of place’
Such convergences also add complexity to the management practices
of sacred sites particularly in terms of the maintenance, interpretation
and meaning of sacred sites. According to Shackley (2005), the most
important challenge that pilgrimage cities face in terms of their religious
heritage is to achieve a balance between the two religious and non-
religious perspectives (Santos Solla and Pena Abrera, 2014). Therefore, it
is necessary to reconsider the spiritual landscape of pilgrimage cities and
to deal thoughtfully with the development and subsequent management
of such fabrics. Despite various research in the field, there has been
little focus on articulating the dimensions and consequences of such
interventions. In response, this paper aims to achieve a systematic review
of the research conducted on the interventions in surrounding fabrics
of pilgrimage shrines to articulate the dimensions and consequences of
such interventions.

Materials and methods: A qualitative approach and systematic review along
with content analysis and logical reasoning strategies were applied in this
study based on Fink’s protocol. To do so, 71 Persian and English studies,
conducted between 1997 to 2022, were subjected to structural and
content analysis. The English research works studied were selected by a
systematic review of the Web of Science database. For the Persian studies
Irandoc, Normagz, and Magiran databases were systematically reviewed
with the time period set between 1997 and 2022. The work started
searching keywords such as ‘urban interventions, ‘urban restoration,
‘urban improvement; ‘urban regeneration, ‘urban conservation; urban
revitalisation, urban reconstruction, urban development, and urban
renewal along with the combined key (+) and the word ‘pilgrimage’ This
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resulted in 1,500 Persian 146 English findings. After reviewing titles and
abstracts, non-Anglo-Persian indexed, repeating and non-peer-reviewed
items were eliminated. Then, the abstracts of the remaining articles
were studied, resulting in the selection of 106 Persian and 62 English
articles. Research focused on shrine buildings and sacred natural sites
(including protected sacred landscapes such as mountains, forests, and
volcanoes that have no pilgrimage shrine element) were also excluded.
Subsequently, those exactly corresponding the research question, were
studied in full, including 47 studies, and omitting the other 121. The
detailed structural and content information of the selected studies were
then extracted to categorise and summarise the information, providing a
basis for data analysis in order to answer the research question.

Results and conclusion: Based on a review of studies focused on practical
experiences and implementation actions in the fabric surrounding
pilgrimage shrines, the findings show that most of the interventions
carried out in the surrounding fabrics of the pilgrimage shrines are short of
theoretical foundations and specific criteria for action, relevant mandatory
regulations regarding the tangible and intangible values of the context,
and not compliant with religious principles. These interventions have
caused problematic consequences, which can be classified under nine
major categories: economic, spatial, physical, social, perceptual, political-
institutional, visual, functional and environmental dimensions. Among
reviewed studies, the spatial, physical, social,and economic dimensions, as
the most problematic consequences of the interventions, have attracted
most attention, with political-institutional, perceptual, visual, functional,
and environmental dimensions having been addressed less. The results
show the importance of adopting a comprehensive theoretical and
practical view, and the mutual influence of these aspects on one another.
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Abstract:

objectives and Background: Iran hosts numerous historically valuable
villagesthat stand as livingdocuments of cultural values and the lifestyles
of past generations. Given the climatic and cultural diversity and the
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numerosity of such villages, determining their significance and types of
value is a critical first step in safeguarding these settlements and their
heritage. Before undertaking any protective intervention, a thorough
understanding of these values is essential, as shallow approaches and
neglect often exacerbate threats to the preservation and integrity of
rural heritage.

Historically, heritagelegislationinIran (i.e.the 1930 Heritage Protection
Law) defined protection primarily on a chronological basis, safeguarding
works up to the end of the Zand dynasty (1173 AH). This perspective
marginalised architecturally valuable examples of the last 130 years,
neglecting significant urban and rural heritage. Later amendments in
1944 and 1973 expanded the scope of protection, embracing a more
comprehensive understanding of national heritage, including villages.

Nevertheless, a systematic framework to identify, evaluate, and
prioritise values remains necessary. Contemporary conservation
literature is not so much about the value of a given built environment
than is about definitions and measurements and priorities. In response,
the present research aims to establish a comprehensive classification
system for evaluating rural heritage, addressing gaps in the criteria of
the National Rural Fabric Revitalisation Plan by integrating insights from
charters and theoretical perspectives.

90| SOFFEH 112

Materials and methods: The study employed qualitative content analysis and logical reasoning, grounded in extensive
library research. The process involved analysing 88 international charters and statements alongside theoretical
viewpoints related to rural heritage. A critical review of the selection criteria used in Iran’s National Rural Fabric
Revitalisation Plan was conducted. Key values and components were then extracted and systematically categorised
through coding analysis. Validation of the findings was achieved through qualitative questionnaires and expert
interviews with rural heritage specialists.

Results and conclusion: The research identified 18 key components and 44 core values relevant to the assessment

of villages. From these, 49 criteria and 103 measurable indicators were derived, organised into two overarching

categories; physical and supra-physical:

« Physical criteria: establishment and location, spatial organisation, settlement fabric, building units, and

architectural details.

«Supra-physical criteria: socio-cultural,economic-political, managerial-institutional, and environmental-ecological.
The resulting systematic framework provides a robust tool for organisations, institutions, researchers, and

practitioners involved in the conservation and sustainable management of rural heritage. Recognising and

prioritising these values can guide protection-oriented interventions and ensure the continuity of cultural legacy

for future generations.
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Abstract:

Background and objectives: The Tanbi is a traditional Iranian architectural
space extensively used during the medieval period. The term Tanbi
frequently appears in historical Yazd-related texts, referring to different
architectural typologies, and constituting one of the main spatial elements
in the buildings. The present paper aims to investigate the spatial qualities
and typologies of Tanbi as documented in historical texts related to Yazd.
Considering the scarcity of the Tanbi in other regions of Iran, the frequent
references to Tanbi in Yazd’s historical texts, and the lack of research on
the subject, this study addresses the significance and classifications of the
Tanbi in Yazd’s architecture. It seeks to understand the characteristics of
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Tanbi types in Yazd and to trace their semantic and structural changes over
time. The study employs a mixture of analytical and historical methods based
on library-documentary research, to identify Tanbi typologies in historical
texts and analyse the architectural features and structural evolution of the
Tanbi.

The earliest authoritative source on Yazd’s architecture is the work
of Donald Wilber, who classified Ilkhanid architectural features. The
subsequent research belongs to Iraj Afshar, who introduced the architecture
of this region. Wilber, together with Liza Gholmbeg, further elaborated
on the architectural principles of the Al-e Muzaffar and Timurid periods
in Yazd, highlighting regional characteristics. In his research on Timurid
architecture in Khorasan, Bernard O’Kane has referred to the architecture
of the Muzaffarid dynasty in Yazd and its influence. The article ‘Muzaffarid
Houses of Meybod' is a pioneer in the study of residential architecture of
the period and the ‘tanabi’ spaces in these houses. Khademzadeh’s survey
of Al-e Muzaffar houses in Yazd similarly investigates their Tanbi spaces. In
their subsequent report on the Safavid houses of Meybod, Esfanjari and
Zakerameli have dedicated a section to the tanabi. Zakerameli, in his article,
has conducted a comparative study of the ‘ivan’ (porch) in Muzaffarid and
Safavid houses, mentioning the evolution of the tanabi from the Muzaffarid
to the Safavid period. Esfanjari, in his book, has summarised his research
on the evolution of residential architecture in the city of Meybod. Karimi’s
article on ‘Clay reliefs are a special kind of architectural decoration’ focuses
on Tanbi decorations in the Boruni (external) house. Another study examines
the decorative styles of residential architecture in the Al-e Muzaffar period
in Yazd, including Tanbi spaces. Research on Tanbi in Al-e Muzaffar houses
of Ardakan typologically classifies Tanbi types. In his book House, Culture,
Nature, Haeri examines the architecture of historical and contemporary
houses to develop a design process and criteria for houses, mentioning the
tanabi in the houses of Kashan. Preceding these two articles, the description
of the Tanabi space in the houses of Tabriz and its patterns is discussed in
The Old Houses of Tabriz. Mazaherian’s article on the typology of Iranian
mosques with Shabestan includes a category of mosques featuring Tanbi,
analysing different Tanbi types in mosques. Balali Askoui detailed the Tanbi
of the Rab’-e Rashidi Khangah complex during the llkhanid era in both article
and book formats. Other studies investigate the Tanbi spaces in the Khangah
and the so-called ‘Sharbat Khaneh Afushta’ A notable work analysing the
Tanbi space in relation to poetry and philosophy is ‘Golgasht Dar She'r va
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Andisheh Hafez, where the Tanbi space is examined through poetic texts.
However, it can be acknowledged that no study has yet focused on the
existing and historical types of Tabanis or the architectural analysis of the
Tabani in Yazd.

Materials and methods: Adopting a historical-analytical approach, the
present paper explores the significance of the architectural typologies
of ‘Tanbi! The typologies of Tanbi are first investigated in historical texts,
followed by a description of the architectural features of surviving Tanbi
structures, and finally, the evolution of Tanbi in existing buildings is
scrutinised. This research is conducted in two phases. In the first phase,
the necessary historical information is collected from local historical texts
such as ‘Tarikh-e Yazd,‘Tarikh-e Jadid-e Yazd;Jame'-e Mofidi, and Jame’-e
Ja'fari! These are mainly compiled by local historians. This is because of
this literature’s local tone and focus. It is worth noting that during the
examination of the term ‘Tanbi, accessible historical texts mentioning
Tanbi, such as ‘Mu’jam al-Buldan, ‘Taj al-‘ArGs, and Persian dictionaries
like ‘Sihah al-Furs’” and ‘Majma’ al-Furs, were also utilised. The research
encompasses all variants, including public and private structures. In the
subsequent phase, the necessary data was collected through field surveys
to align the library-based data with field studies. Finally, a comprehensive
analysis was conducted.

Results and conclusion: The findings indicate that historical texts of Yazd
refer to the Tanbi within mosques, schools, shrines, houses, gardens,
khangahs (Sufi lodges), and divankhanas (court halls), with residential
spaces containing most instances. The alignment of ornaments such as
stucco work, ‘tong-bori’ (a type of carving), ‘jamkhaneh’ (mirror work), ‘gel-
bori’ (floral carving), ‘naghool-kari’ (another decorative technique), and
lattice stucco and tilework with historical texts all attest to the prestige
of the Tanbi space during this era. Analysing the term ‘tanbi, it was found
to have connections with concepts such as ‘shah-neshin’ (royal sitting
room), ‘wind and windcatchers, ‘light and illumination, and ‘hanjeh’ (a
type of space). The study of the evolution of tanbi revealed that this term
was called ‘tazar’ in the medieval period and was mistakenly written as
‘taraz’ or ‘tarar! The word ‘tazar, which evolved from ‘tazar, is derived from
the original term ‘tachar! The attribution of the title ‘shah-neshin’ to this
space is also inspired by the Tachar Palace in Persepolis. After scrutinising
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historical texts, it became evident that the function of this space in central
Iran also evolved alongside the term. For instance, the word‘tachar, which
referred to a winter living space, transformed into ‘tazar’ for a summer
living space during the Islamic era. These transformations led to some
texts even associating spaces like ‘tabkhaneh’ (a contrasting space to the
Tanbi) with shared meanings. Delving into the definition of Tanbi clarified
that the Tanbi space is diverse, with the only common concept being its
role as a‘shah-neshin’(a royal space). The Tanbi of the Yazd Jameh Mosque
represents the pinnacle of Tanbi usage in mosques, emerging due to
architectural and structural needs and influencing other buildings. The
Tanbi of the Al-e Muzaffar House, as a royal space, was later replaced by
the tallar(hall) and the badghir (windcatcher), but its functional impact
remained enduring in homes. The Tanbi of Al-e Muzaffar gardens, whether
as a‘shah-neshin’at the entrance or as a‘chahar suffa’ (pavilion) within the
garden, served as a precursor to Timurid and Safavid gardens, later being
replicated in various forms.
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