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Abstract

This article aims to study the architectural characteristics of shophouses in Nakhon Ratchasima old town
commercial area, assess their value, and propose conservation approaches. The study methodology involved
collecting data about various aspects of the district, surveying shophouses to select case study buildings through
purposive sampling, and interviewing building owners. Subsequently, architectural drawings were produced,
analyzing the layout, spatial organization, components, materials, structure, and classifying styles according to
historical periods. The study also evaluated the buildings' significance and proposed conservation strategies to
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promote tourism in the historical district. The findings reveal that the shophouses within the district represent
valuable architectural heritage, possessing significance in terms of architecture, landscape, education, history, and
cultural arts. These buildings demonstrate sufficient potential to enhance heritage tourism due to their distinctive
architectural features that reflect the styles of different eras. This presents a crucial asset for showcasing narratives
about the buildings and traditional lifestyles within the once-thriving old commercial district as a unique selling
point. Furthermore, each building is situated along routes connecting to religious buildings and historically
significant sites, enabling the development of walking tour routes for urban sightseeing. The study proposes five
approaches for conserving the district's shophouses:1) Raising awareness of their value and promoting conservation
efforts. 2) Educating building owners about conservation practices to control the environment, prevent
deterioration, and enhance structural stability. 3) Creating conservation alternatives through appropriate
renovations. 4) Establishing conservation policies by government agencies to ensure aesthetic orderliness and
reinforce the identity of the old commercial district. 5) Promoting the integration of old buildings within the district

as part of tourism activities so that the building can be preserved economically.

Keywords: shop houses, Nakhon Ratchasima old town commercial area, historical tourism, conservation
guidelines.
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A study of co-creating rubric concept for construction drawings
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Abstract

The study of co-creation concepts for rubric development in construction drawing assessment is part of
the research titled "Co-Creating Construction Drawing Assessment Rubric". The objectives of this article are (1) to
analyze the concept of co-creation for creating rubric, (2) to synthesize a conceptual framework for co-creating
rubric for assessing construction drawings, and (3) to present process for applying co-creation concepts in the
development of assessment criteria for learning outcomes. The research employed a qualitative research
methodology, including a systematic literature review from secondary sources. Data analysis was conducted
through qualitative content analysis and conceptual synthesis. The integration of co-creation concepts can be

applied in developing rubrics for construction drawing assessment. The developed framework consists of key
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operational steps, including defining expected learning outcomes, gathering stakeholder opinions, student
assessment of sample work, brainstorming to create new rubrics, and piloting the developed rubrics. The results
of this conceptual study indicate that using co-creation concepts in developing rubrics for construction drawing
assessment can enhance learning outcomes in (1) cognitive knowledge levels, (2) attitudinal levels, and (3)

academic achievement, which can be used as dependent variables in future research.

Keywords: co-creation, rubrics, participation, architectural education, construction drawing
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O aa o 5 a L3 o £ a 4 ¥ a vV = = 2
vostinSeuneuandiinlumsiraedluduSsuwnmduazdaonssuseaugides Tnelinsusafiudiensdisufiounist
AzLULSEVINGUIELAD nquen91sdunuii Aue1ansddnauau laeldfussiduaesaudmiudszaunsalnisdnasus
azasy Arduusyandanduiusnielunaia (ICC) Fliuisnnuiidelosywineusuifiugs nsAnwilfinansideluds

v v

U3n ununveanaeinisiinzeuulunsivdelauanusdadaseadicluseninanms ussliuderg linS suaunsadmsies

U

a wa

UszdvgnnuazUszaunisalvasnueaiounlvuiulsinisufialueuan

o A a

4.3.3 thigiimnarsanlunisimmuaz ldeugusa

- ﬁaﬂﬁwﬁaﬁw%umﬁmmxauLLa5{1”@Uﬁﬂﬁiﬂ&ﬂu?ﬁﬁﬁnﬂumiaaﬂLLU'UgU'%ﬂ (Gregori-Giralt & Menéndez-
Varela, 2021)

- lumsuseifiuasaguuuuinasinisiireuuunuussdsiasinnuldasainsandind widndnnisdineviunsey
LVOUTTUULNUNNT AL LUUETILATIERNNNTT (Sweeney et al., 2020)

- uifiragiinisaiaguin uinuiideSeuiiisussninnsliasuunluusiasngudlinsuu fe fiFoulssiiu
aues MsUszdiulasiiieu uaznsuszidiulneng xdianuumndnsserinessdunstinzuuy TaoBeesziunnuguussenn
tfegluannde fFsuusziiiuaues msuszifiulagiiiou wagnsusziiiulagag (Esfandiari & Myford, 2013) Sauiesil
dlaldnnnisinaussleviiudounasnisiiveniivlaiulungudieu saudsnnuuansnasenindnsagiaseninangy
UAZIENINNYARA

4.3.4 msasunaainIslinguuuzusa

inassinnsliazuuuguiadnldsunmstauilae faeunuinguszasdnisisousvienadndnisisouivesnud

%

1BUNLNY NSEUIUATHRLUNUINTIWALUULTTURDUA T
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. Amuainguszasdniu LO

WaluLnmein1y S-M-A-R-T

. AS19unsdIusTAUAT LY
.
. naAaunMEgiLazud ly

Muil 4 Jumeunisasraunasinislviazuuuguie

#iun: finuvasann Stanley (2019) Tneideu

1. MvuaingUszasAniaidiminenisiseuivesunissunisnulauniny lngaannaefunadnsnsiseus
uwwmslunsfvuenas

2. WannsensinaeifiazlflunisussfiunanuvesdiFeu tnusimsianuanizianzas Tanald vssqld
HOARADY WarIEYIA1 (SMART: S : Specific - laW1291¥33 M : Measurable - 1315030l A : Achievable - ussauals
R : Realistic - @uinauNa AonndasanIunsalnduase T : Timely - Avuntianatiidaaeu (Afolabi et al, 2022;
Doran, 1981; Stanley, 2019))

3. ahnndussiuasuuuiissutsiuasunaeiieunsguusasteldfifieda sefunslvinzuu
AsfissdulszAvBnminannvanedausssduneluaudsssdusenidon

4. amaaeuuazyunsanasinslirsuuuielinilaindanudanunsedusazlionuls naaouinasinisli
Azuuuiuieg1sny suilselausuuzaniiiduiodewudhunususanas

4.4 YR TIaINAINIsUTHIEIY

mshuahanasimUssduiedunagniddnlunsduaiunsiausulutuiboy Saonadosfuuumises
Active Learning lae Ghaffar et al. (2020) lafnwianusiudesenininieussau L2 wazaslunissiuasiunaeinisli
AvkuugUAdImuNsUsufluinuen1sifew nan1sAnwuandbiiuindniSeuianudilasazanunseminluinasinig
Fouiidty dailugenuidndudmemuazemuiuiaveuiifisdulunsiauauasnseluniadeu uenaniddmy
nawsuuadudanlunainesiudoy suefunslinouuasnsiiduiuvesinoudigeu

Tuihueaifieafiu Becker (2016) livaaodlifFouiiunumlumsaianasigudaiiensussifiunsiou wuin
azuvuslunudsuasUndsnimmadeuged uegaiieddydniuinouiifdusulumsiauninasingliazuuy
N9 Ni Menéndez-Varela way Gregori-Giralt (2018) nudnnisfidusaulunisesnuuuguiauagnseiusendunses
HreliinAnwszduuiaygnsaansaiamuinuenisusslulindnled egrelsinmm Sundeen (2014) szyin fiFeusin
Lilfsusesuaiieafuinasinisussidiuiidae deldfunisesuisesadamulussiussneuessuin fiFouasyumosi
Fawuwdotuanumenidunis@ou lumemsafudia nsAnvives Tobajas et al. (2019) wuirnswamLnasinsl
azuuulasn1sieusmturesagiiseifordinadsoinmsinisliaruuussifiuanuanisainausetu

willinansenusisinausinsUszliuonsATugAT e vesTiniSeum
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Tuauideves Zheng et al. (2020) nsAnwUSeufisunansenuneulazantsiaiusmluniswaunme
nsliizuuuguianu msfidudalunmsfaunasimsliasulunsseunelnduinaiudulufunsasiusegsde
Han153duldlduuudnaeansagila ARCS (Li & Keller, 2018) ?jqﬁmiwLLiqgﬂwaaﬁﬂL?Uuiuﬁﬁmmmmﬁﬂﬂ (Attention,
A), Aniiendas (Relevance, R), Aandasiu (Confidence, ©) wazaiufiawsla (Satisfaction, S) den1saeuuaiiudu
il wenannrsildusalunisadanasinisussiiunda Rodriguez et al. (2019) Fauinnisadrsannuandennis
Boudfitun1sieuluu active learning JUsuUBY 9 SianunsndaaduliAnnamsFouiiiiu waniuussgilouagnisd
drusnmesinSouldeddidedidnsnmg

4.4.1 NIEUIUNITIIFTN

Tuns@nwinszuiunissauaisludsemalng wudn gUsuud desldinagidunsssyudalfianng
(workshop) Videnfiszauauiiiu (brainstorming) Susiazgunuuiiinidedifmieriunauayismsdeasiionaiiaty
NANUVEINAEYBITITINN1TUTEYN Dollinger uag Lodge (2018) ldlauauurdn Tunszuiunsiiuaiemnsinnsan
Haduddnyreuiiaruiunssuiunis ufls dleuuazitmnefifesmsussglunssuiunmssimaine madndenuazns
suewildmladiuds (stakeholders) lWgnszurunisegammzan uazlanuwinieuiuressiuAnsinasne sud
afeusuniionaiinasenssiiuns lusewinsnsiansannssiuaine mslieudfytvaninwndeunasussennied
Borenslinsupudaiiu nsidenliguuvumsieansilanzan siufansnsvaeuaugniowedeyauasusigile
vosfiiniusazine Fatmmaiifummadglumsaiunszuunshvadeiiivssansnmuessrauanudise

miﬁﬁmmﬁmLﬁumﬂQ’ﬁdaulﬁﬁ’sul,ﬁsﬁﬁémwLLasmaﬂssiwﬁﬁl,l,mﬂemﬁums'ma%wﬁ”'ul,ﬂurwszmumiﬁﬁaﬂ

filafaanuwinfisalunisuansanudaviu Inganizededdunsdiimdswesiiduladrwasoralaivindy n1sada

U

o W ° v W

anwndenuaztemensdeansiiesenisiiaueaufniiuninyniadudsidy estinnuddyiviniuag
v & a P v = v

anuiandudasslunisuansanudniuiieldteyaiasuituuaznainaty

agdlsfinnu nssaunguifidnlddudsififnuunnasiuluniiferiueaiiliifiaenunsgdnnsyeiuias

aly - a & A v a vo = | aa A oA o | <

nsnevausdilinsslunswn WeswnanuAnmiuiuiasienalasunisdoasiiuisnsililameding wu ninuans
avuAaiudiliszyde nmsuansuAaiiuiuiunungulagiidawmefmeuveslinudniu wienisldsyuuseulal
o R~ 1% veg Y v v P ' o & N A v ¢
lidszyde FewaieenuidnUasnsdsuazananudaudeszninedhenns 4 nsimuntuealineheilasuusslonivas
drefideusslevd Hudonadidymiumiuvasadsuasnisanaiuainnisuansaiudadiuiuudamedinuy 1l
as = v o = g A A > 9 PN v o &
BrsFeansiliszudmuiadumadeniivagliaunsaiuanufamiuldegimslunsanuarasuiiuungau

o

4.4.2 N5YUIUNITTINGINILIUTD

Stakeholders
ann3vdn pED)
et &
SuATINAUN
&\ WHIWIWSITANS  e— Jszifivaundey —e 219158 un o)
A3 wuuneaase @/

- o a - <o -
? UTENIUIUN AMIATEI1YIUY ,j

=] vl vy = ' v 4 a = ' v
AINN 5 QNﬁ]ulﬂﬁ’;umfﬂur]’ﬁi’mﬁﬁﬂLﬂm‘?ﬂﬂ’]ﬁﬂﬁ%LMUQ’]UL‘IJEJULL‘U‘UﬂEJﬁTN
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Ny

TurAdeuienisaaunaminisussifiunudeunuuneains dfildwlddudonasnadiuidunumd iy
Tumsswadranasii esmnnudsuuuuneaafedsmumnasguivinanidnonss filduintonsznaudae
fuyuananiividn leud ananuin suflitadnnnmhsnusemsuazuidnensy Jadussdnsiifinngdisa
Sadinnnudngesuasrlimsfinnuunian anudiunnnguiiienuddalunisaianasivssdu

og1lsfinnu ssdAnsIvInuazuisnenvusalimnuiiuiiuandaanndsildsuananmundonnisFouns
aouluan1tiunisine Ssenavinliddndnlivasadelumsuansmnudniiumndeandgmiivaufndiuivauds
Taonss mwAniuvesianisoraliliiunsiionsanenaiuil

dednmstudedning ermsdussiininiilumafununuesinnsitoyaiofasaniuuunoais
fmngaumsfiosdusznavedidls fady nquidriaulumsufiRnistmaianasinssuiuissenoudeetasd
Usgdnin 4 ey Munuangfuimsauzuasaanansdlundngnsaniiinenssumanstudinfiaeuluiniifisrtestums

Beukuuneasns uangudidniusiedn

HAANENEELUEIAIANIY

ANITUIINANT I TN o wuvdeaedimndu e AasiLINglitnsdin
T - USdienau
- eI
A UALLIRAR | fdevaassdsaiiunu
Pre-test TeuuuumuUIALAY
4 )
waegUiaAlaeian
ﬂ; o
wanLUAgUAIITY
N
PYEIGEREREH {oyAIINLUUAD UL
(siszysmumaynaa) (Lisgyshnuseyana)
b | . |
¥
4 )
demaaoalsudiunuy | adazuIALaLIRaUM
WouLuunuFUIAl wAvnynehe
: \ J
: !
1
d .
wAnEuAnARRi 1 | dluldusadu sadeu
Post-test WUUI9 UasLUUsIysal

i 6 TumpunsldluiAnsuai sl FUSANSUsSERUS AT ey

U

nszvrunsTnaslumAdasBuduainnsinuanadnsnisBeudiiaaniuaznsrusuanuAniuain

an3vdnuazesdnsy [ ndiai o vunaudnvasvetLuuneas i ddnarsarunsadeuliliolfsuausiedn

= '

ntuiidalafilonausziivnudiounuuvessuiilaelizusafienansdliadielineundid nsussiuildyny g

LR

ialUTeuisuanuiuasianafvesidnnetfuns@euiuuneainenoulas naanssauaing
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ndINTudaSusuNTTUIUNSTNada lnwaslrdansiusiuiiasauanuaniuasiauanasin1sUse iy

% I~

suiadumengu hllisududesdamesamilunslfaudaiiu uonani asfinmsaduuvasuauiilsissysnuile
swnuanuAiufindnnandundeniuenaazgnndunseseenlulnengy uidsfodndmuddny
domumumuaiiuuds nisadrsguielndfidudunisiadeduuagldsudumuinmniie Ganazldnaag
nMsUssdiurudsuuuiisguialmifaduiiseniuavdlanseiu nssviunsiiashlulflunsussdiunudeusuy
$1uau 5 ads TnglunsUssifiuusiazads danldsudouusniduneyeeadielflunmsiannuliituluadsdaliuey

Uiulsudlunudupuiiedudunudisuwuuaduanysel

5. nisonuUsigwa

o =

NNNsANILIANNsTINEIsgUiAoUstliuLuneaia nuUsELAud SyiensoRunedall

1. MsysannsuuAanissnaddlumsiauguia nsfinnlduandiiuinisiuwfanssiuasaunldly
nmsfanguIaasnduaiunsidsiuuazanudilavesifou aenadesiuuuiAnues Ghaffar et al. (2020) uay
Becker (2016) fiwuinstmadisguiatiadiuarudlawazanuivinveuresiGou Tnsangludumounisszauany
Anuiuiloasisguielu (nmdl 6) Fadelomalsiiisouiidusiulunsimunnasinsyssidiu

2. wgeandesiunadnsnsSuusiinnands (PLOs) uagstiumsiSou nszuiunsswaiagudaiiviausly
nsfinunil (nmil 6) BuduainnistmusradwsnsFousiiaiamis fsseaadesiuuuafanisdanisfinuiuuy Outcome-
based Education (OBE) uaginmusi AUN-QA Ailéindmifidludiuresnisnumuassanssy msfvsanseiuduemuaunsn

ALLLIAAYEY Bloom (nnd 3) Faglvinsiannguiaiinuaenndesiuseaunisiseuinaanivluusiassud

3. msfasanglawlddnds msfinunliawelilinsmunuanufaduandiidlidudonaredie (am

a

71 5) FaapnndediuwIAnN1TIINETWLTUNISTdUIMNNNAIAEIY (Ramaswamy & Ozcan, 2018) NMIARTUIAIL

P
a = a

AniunnanindnuazilivadindielviguiafitauniuiaiuaenadesfiumiufosnisyemainussnunasannsgIy
A
4. wansenuseMseus: HanMIfnwnuideneuni nuhnsliuunasiasdumsiaunsusaaunse

dawadsuandenisiFeuilu 3 duman laun:

1) ﬁmizﬁ’ummiﬂmwﬁﬂﬁ] (Menéndez-Varela & Gregori-Giralt, 2018; Sundeen, 2014)

2)  AusEAULRAAR (Ghaffar et al., 2020; Rodriguez et al., 2019; Zheng et al., 2020)

3) ﬁﬂumaﬁmqwémﬂmiﬁ&m (Becker, 2016; Lerdpornkulrat et al., 2019)
HadotaamiuiiaenndestunadnsnsFoudmunsgunandssiugnud nw we. 2565 (M3sl 1) Fsnsounquits
AU Vinwe A38553U UaranuazUAAa

oo

5. MaUssgndlduuifanisfndsesniuu: nszvaumsTmassiitiauelunsinwilidnuasvesnisAnds
2ONWUU (Design Thinking) ImEJLawwﬂu%umaumsssm:ummﬁmasmiwmaaﬂﬁ?gﬁﬂ (n il 6) FsdonadosiunIAnvDs
Brown Uag Wyatt (2010) fifunisesnuuulnediisdsuszaunisaivesld
nsthiadersauduundusudsmalunsifofionaunsuiadmiunmsssdiunudsunuunoasndagly
wwAndmaiiedy iWunumsiiaenadeatundnmsvssiiunanisiFoudadelm Sajadunsussfiuionsfoul
(Assessment for Leaning) snnninnsuseifiunaniaifeusifissednafien msideludnwasiazsslfiianndile

WenriuransenuvanszuiunsTmaihdmiiidenisseuiluusunvesmslisuiuuneaisandnenssy
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nmsfnwilldiiauenseuuunAnmside (0l 7) Muansanuduiusseninmssinaineguiadunadndnng

P
a Yo

Seudieaudiuy Jsanansathluldidusuimsdunissenwuumsitedmessaiiefinvmavesnissinadieguianenis

FuinveAssuLuUneas1aalidnsely

NSOULUDAQNISIIY

RIRIEERH

m m
Menéndez-Varela and

Gregori-Giralt (2018)
Sundeen (2014)
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suUshA
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A21UNSIABLIAN
AMUASUNIULAZS Y I S—
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Ghaffar et al. (2020)

., Zheng et al. (2020)
UEITH Rodriguez et al. (2019)
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Lerdpornkulrat et al., 2019)
Becker (2016)
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nszvaunswasndunssuiunsdaasunsadisuinnssy Tuunanuidiauswuivmnsnissiadiunyssans
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NMsURURIvITN” siely
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Y]
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Abstract

. This article is a part of the research under CDAST workforce strategic planning for architectural
educators, designers, and researchers. Its objective is to study trends in architectural research, by studying more
than 3,000 postgraduate theses in architectural fields. In overall, the number of graduate thesis topics was
correlated with the number of graduate courses offered, with more topics on architecture, followed by urban
planning, interior architecture and decorative arts, and landscape architecture. The thesis topics in the keywords
related to real estate had the highest proportion (18.58%), following by environmental responsive design (15.72%),
architectural design (12.90%) and the keywords related to Thai architecture and architectural conservation
(11.00%). As opposed to the overall Relative Importance Index (RII) through a survey of opinions on the importance
of factors affecting teaching and producing graduates, real estate is on the contrary placed second from the last.
It is also interesting to point out that the keywords with an important ranking on attitude or attribute, such as
ethics and collaboration, were not very popular areas for research. Therefore, more consideration and
encouragement of research into architectural education and professional practice should be a significant
development in line with the RIl trend results. A similar occurrence also happened to research related to
environmental responsive design, implementation of Thai architecture, vernacular architecture and architectural
conservation design in contemporary contexts, universal design, technology, and computers, which are the factors
relating to the current work situation that are also ranked high on the importance scale, should be researched

more as well.

Keywords: Cultural Baggage, Ethnic Groups Saek, Ethnic Identity,Settlement patterns,Vernacular architecture
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Abstract

This study focuses on the accumulation of leaming credits for the Interior Architecture curriculum at
Mahasarakham University. The objective is to explore the needs of both current and prospective students regarding
the accumulation of learning credits. The study employed an online questionnaire with a 4-point rating scale,
gathering opinions from 400 prospective students who attended an Open House event and 41 first-year students.
The findings reveal that prospective students are highly knowledgeable about and interested in the credit
accumulation system, particularly in fundamental theoretical courses and design practice courses. On the other hand,

Current students expressed a strong to very strong preference for courses that support design and drafting skills.
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Based on these survey results, it can be concluded that the Interior Architecture curriculum should prioritize the
following course groups 1. Fundamental practical courses in drafting and design, such as Basic Design, Introduction
to Interior Architecture Drafting, and Presentation Techniques for Interior Architecture. 2. Essential theoretical courses,
such as Design Concepts and Criteria, Interior Architecture History, and Thai Architecture. 3. Supporting theoretical
courses, such as Environmental Design Psychology. Incorporating these course groups into the curriculum will

enhance its modernity and effectiveness in meeting the needs of students.

Keywords: Credit Accumulation, Credit Bank, Interior Architecture, Curriculum
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A study of circadian lighting in an open-plan office
building in Bangkok
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UnARED

msfnwiiiingussasdifledrnauansuiiouimamsdosatduiiuiivhonuresormsdinnuiasyssdiu
Uizﬁ‘w%m‘wwaﬂLLaﬂL‘ﬁamsﬂs:éjuswumﬁﬂﬁamwmmﬂzwﬁ Well Building standard LLa:Lﬁaﬂmﬁuqmmwmiuawé’u
wazspiuATIuaLRBUNMIuINMsELfauasluR UL UUssduR MW SUR UM UTB LU UAB YA
fndidsn (The Pittsburgh Sleep Quality Index : PSQI) uaztuuUszidiusgaiuanudsusunaunansiu (Epworth Sleepiness
Scale : £59) Ingldmsdrsrammudesaing (Lu) vussunuiiuligyanuuargamgiuas (Kelvin) lushumisiidainnudszd
vosyAna NMsAnvInUiTinasasaidluiuildannsanssdussuuntnifanmeunasives Well Building
standard TnedlAnadevesrudesainat 3 4u ( 23, 25 uay 27) 0tfil 460.97 %30 Melanopic Lux Wiy 207.44 Fauein
audesadradionislinuuniluenmswiidu bifemediagnszdunmsyhouresssuunin@anin lasUiunuaudes
asluiiuiivhnuemefidmaneuninTanmiuanzaude > 560 Lux (aeaFluorescent) 5o Melanopic Lux Wiy
250 Fulatnetion 4 SalusdeTuniennTunseniiod SsaenndesiuratszliufuamnmnTueUMA LA S UALNI
warlupsunasiuannsyhuuulssfiuvesngudidnsy wuidndndidiswdningfinaninnisueuliffovas 71 uaxdl
sziumLuBumeUnaTuINNIUnAfesay 46 FemanzuuuUsziiuiaudiiusiudaduvesnslitasssunaly

I3

onasfiltosuarliuasssivg (Fluorescent) Wunamanuazsidunasilifivssdvsnmnmsnszdussuuninidinim aziu

o

o v v '

MsvImsIansoImsdtnnumsieudAgAuLasaIesEnwIndanuaziasainsneluliiiuszans nmanuin e

MInsgRuRnFnieduaiugunneNfuar Ussdvsammsvinuvesldnuiniglueias

AMAIANY: MINTTAUTTUULIRNMTINN, drudnnuuuudalas, AuawnIsueundy, qua1eia, Ussavsnmnsieu

Abstract

This study aims to explore and compare the illumination levels in office building workspaces and
evaluate the effectiveness of lighting in stimulating the circadian system according to the Well Building Standard
criteria. Additionally, the study aimed to evaluate sleep quality and daytime sleepiness based on light exposure
in the workspace using the Pittsburgh Sleep Quality Index (PSQI) and the Epworth Sleepiness Scale (ESS).

Illuminance (Lux) measurements were taken at desk height, and light color temperature (Kelvin) was assessed at
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individuals' regular seating positions. The findings indicate that the illumination levels in the workspace do not
meet the Well Building Standard criteria for circadian rhythm stimulation. The average illumination levels across
the three floors (23, 25, and 27) were 460.97 lux, or 207.44 melanopic lux, which is suitable for general building
use but inadequate for circadian rhythm stimulation. Optimal illumination levels that effectively influence the
circadian rhythm in workspaces should be > 560 lux (fluorescent) or 250 melanopic lux for at least four hours per
day or throughout the year. This result aligns with the sleep quality and daytime sleepiness assessments, where
71% of participants reported poor sleep quality, and 46% experienced excessive daytime sleepiness. These
findings correlate with the limited use of natural light and reliance on artificial fluorescent lighting, which is
ineffective for circadian rhythm stimulation. Therefore, office management should focus on improving the lighting
environment to effectively stimulate the circadian rhythm, promoting well-being and enhancing productivity for

the building occupants.

Keywords: Well-being standard, Thai wellbeing standard, Sook building standard, building standard,architecture
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Standard A8

EML = LxR (1]
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Melanopic Ratio (R) = 0.54 (Incandescent < 2800 : %1519 1)
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syIuvIALarduiusfusEUUINAN I mvesyudlusenieTuaregiuseanm 3,000k - 6,500 K age1 Melanopic Ratio

(R) :1numasnfunassng awnuAlunsAuInm Melanopic Lux Mwngauiansanlaainaisnei 1

A5197l 1 Melanopic Ratio (R)

CCT (K) Light source Ratio
2700 LED 0.45
3000 Fluorescent 0.45
2800 Incandescent 0.54
4000 Fluorescent 0.58
4000 LED 0.76
5450 CIE E (Equal Energy) 1.00
6500 Fluorescent 1.02
6500 Daylight 1.10
7500 Fluorescent 1.11

ﬁMW : https://standard.wellcertified.com/v7/tables (WELL,2017)

2. SmnUszasAna:3sautunmsanu
2.1 Inguszavd
2.1.1 iiedrsrauasliouiiieuusinanisdesainsuiiuiivhnurssermsadnauiiinnsnafuoule was
Uszifiulszansnmusauanitonsnszdussuuuniinidanmanannasi Well Building standard
71



Nsaisamdmenssy Ns22NIUUNANISADAS1I

AzamInenssumans Maioanazunonaal umdnerdsumansnu
Ui 6 aluii 3 : Augsu - SunAu 2567

2.1.2 ieUszfiupanImnsueunaularsziuAudsuunaunaiunnmsdudawaduiuiaumun e
YouUUsZiIuAMA NS URUMTUTD U UdDUNNTIRALTSN (PSQ) wazwuuUssliuseAuAMLdIUaUnaunaIsiu (ESS)
2.2 30 ndunising)
2.2.1 Y9ULYeNITANY)
= o o ' & P
91A155UIANINTeATOYsENdTNUlNG 91A1T A AUUNIEIIN 3 g9 36 TU (AT 2 1) A1NN1TATIAEBY
anmuindeulasseulinuiafeiiagdmansenuionuide Wy dorasirufssduasisuniauinnuandigeinis

& A e
WUNATUANEYN

Ad 2 (n) e sdnUlrgsNANINTIATEYsET AUUNTETIN 3 NTUVNUMIUAT

a il 3 (v) ShwarnsdanidenieluenAsnsalne Tu 23,25 way 27

2.2.1 anwalgmenimialuniegluernds

Y o & Ao o = o = ' S o ' o v &4
dnwagvelsnuiddnauinsnaduvulalauariissduings 2.90 ulaglifinsiundeioda q luiun
driidadmhiiasdaduwaimuundnesiiuiienans Aidanidnauasdl Partition ga 1.20 wAusgwiniy enviuiiuiizy

Foswasiiluiuiitainuvesuimssziunansasll Partition g 1.60 u. (i 3 2) Auduiuivihanusazangluiiuiidu
FuuaIsssUTRaunsade i i leginaladuduasanndeassevaimsiidurewainszsanfinnsaiunseuuiy

2

waziluuunsziwnsyevauiied 3.00 u.
2.2.2 anwaemslduaeaineluinud
wasaIavananlannsewnseEledn naen Fluorescent T8 TLD/54 36W DAYLIGHT , CRI > 80 3117 2 4i@on

folAy (NN 4) LasinislduasaInaTeRINwaIsTSUMRKIUN1 v aaniiaa1A S v wIa Ehuda-Uslidunan)
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fiauusdese
2.2.1 fumdeidauseiveswinaueraainsngusdios e

sunianiasednngudidnsinaslisserinaindemthaiuiasainsenineiufiaagfuseninanulnduay
InaielideyanisdisiauazusuifiulssAninmuasiidudanigluiuiivhaududnvasnmsmveswadduiuiivisuas
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2.2.2 dsredasunamasinnasuussuruilfeian (Lu) uazgamniluay (Kelvin)

suflunsTauaslusunisTasadununslaendes Chroma Meter CL-200 283 Konica Minolta (2l 7 )
Huedssiielunisiauimnauas (Lux) uazgaumaiiuas (Kelvin) uazldaunisves WELL Building Standard Tunsduay
Ha Melanopic Lux (EML) 9 nsuniaiifauasdsaninasinisuszdiures WELL Idfvunsumianisinusinauaniy
wwspILivganiy Circadian rhythm vesgfldnunmelueimsdring Tnofdnuenisiana 2 dnwas Ao 1 dumia
Sonaluuuasiu (il 6 A) wae 2 svezmuvimsiaraluuads (e (i 8) Tnsuasivhnsiausinad Aouasadng
wsnAlFluRiudl Ao uwasainsanlaunzunssilsiiinuRngsvasnnasn Fluorescent T8 /54 36W DAYLIGHT , CRI > 80
U 2 viaensalaw

2.2.3 Yunasiumdednualuuuasiy

Tapuadnasiuussun vk nuluiurthvesuueldnu (winnungudiegn)

ol einUSLnaumas
(g4 1.20 uanpseAUiwind

—
OF | 1@

(A)

AT 6 (A) WlaumurisnsinUSinuANdesEI sl Ul LI UUNSE LUl RE N9

AMA 7 (9) insesiloinuauazgumgilias Chroma Meter CL-200 44 Konica Minolta

2.2.4 syggiumdansinnaluuuif
msfinwillamvunssegiumisdunisinnasseed 0.45 wasansgunulisieu vsesseesnn 1.20 1.9
sziuiuiosadussezanemvesldnuvazluuiahanuivasdigan dwasenishnureseadiunmiivszamen

ieNTINTEAUITUUINAN TN NYR MY BdALINMeIN1TUTEILYeY WELL Building Standard

A1 MELANOPIC LUX Wigruminee

M UL
Wew250 8
VUSRI N i Ifanauam
v A -
AU 1.20 31, f R /A ﬁ‘
_ \:.15‘

2wl 8 Funten1inUsNaALEeIEINInLLIRSgIW WELL Building Standard
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2.2.3 4391981071590RA
figaansTanaivfeyauuadu 3 9198180 9.00-10.00 ,11.00-12.00 4az13.00-14.00 FYIwI@INI5LAY
Foyanadulumuinasives WELL Building Standard tnensinuuszurvwuamafiiuludranin 1.2 u. (4 vln) wiloiiu
91A151UYI93A15EWIN9 9.00 . 89 13.00 w. nniu Insuasninfeuasaintenaesernisuazuasaintaulidesainm
a ¥ a4 a o ' o
Annamilefsuevasnagudiegndlutlagiu
fiaudsna
2.3 wyvaevnudeyanily, uvuaevarnievssdunanmnisueuvauvesiindidsn (The Pittsburgh Sleep
Quiality Index (PSQI) uazuvvaauaWiNoUsuidusaunIINIuaunaunaIvdid (Epworth Sleepiness Scale (ESS))
WaUsTliunannAINNNTUBUYEY Wavnanudiuaulunsunattiukasiiedudunarmudesaindununvinnulagiul
AnudenlesivarnsiarUssansamnisinnuield lngldinsesdle dell
2.3.1 LL‘U‘Uquaaumuiaaﬂamaamjmﬁ’aa&hﬂmﬂﬁﬂu 91 018, WA AU
2.3.2 wuuaeunuiieUszfiunanimnisusundudadusuuduntvaliiulauazdauuawnann The Pittsburgh
Sleep Quality Index (PSQI) Tnamziu FsUssyaiving uaz 255y dudeaian Wuwuulszidliugunmnisusunduuaznis
FUNIUNISUBUNAY Usznaudie 9 Tarianu uuadu 7 esddszneu fie 1L.nssenuaunmnsusundulendy 2.
szaznaIfdIUOUIUNTEIIMAY 3.SzuzarluntsusundulaazAy 4.UssAninmusinisusunaulaaunfide 5.
A1SUNIUNTSUBUNAY  6.115M8NUBUNAU way 7. nansenuseni1svinfanssuluiainatsiy, lngsiuagiuuie 7
BIAUIENBUVBILUUUTZIIUANAINNTUBUNAU AN ANAIUIUAINGATAILIUTB MU LA U Y TallAzuuuUsziliveg
581319 0 - 21 Avuun Jlazuuusin < 5 azwuy wineds Wudfiauainnisueundud wasdiiasuuusiy > 5 Avuuy
= val [ a
inefaduginmunimnisueundulais
2.3.3 wuvdsunnuilalsziliunisiisuounsunatsiu (Epworth Sleepiness Scale : ESS) lag Dr. Murray Johns
91nlssme1una Epworth luwailsu Ussinaeeanside uwuvdeununiinguszasdioniulszifiuanusuusives
91msdnueu rselonalunmsudsenauludasnansiuneldaniunisaifiuand1aiu uwuudeuauUseneusmefail 8 1o
o &
a1l
1. guzindaluageuvisde 2. vusmdgingdiml 3. vaemdsiuae luliansisae 1wy lsenmeuns vse
d' 9 o v o & ' o ' oA o wwuy o A o
Mszyudunwn 4. vusidaiadulavanslusowiundt 1 Falusetwiolos 5. vusiddldusueunduieindouly
nouuteindlena 6. vugmiaslawazyaneiugdu 7. vusideladeus vasemnsnasiuleenldldfuuean ssed
8. vauzfdiusausivieasaiiosody 19Ty 2-3 lnegnaunuuasunuldnzuungzwandadssdunnudie
Tumeunansusn Faunuainisinguuuanuiandisueuegsening 0-5 Aeaudisueunaunaneiulng wardn > 5 audls

AZLUL 16-24 asfianudisupunsunansiusnniiuluegaguuss

3. wamisAnu

3.1 doyanInIIsesTIIe Uaz Melanopic Lux (EML) iiguiviluiuiiAng

nmsdTIat 23, 25 Wag 27 WUIAAIAINADIaI A BT 426.87, 519.15,u88 436.89 AUEIFU LAy
Melanopic Lux (EML) Liigumwin iy 192.09, 233.62, 196.60 AU 2) wandlifiuinga 3 du Selsisnupy
\neusi WELL Building Standard fifnmuninfiuiivhenuaniedesdiredonudeaing 560 Lux uway Melanopic Lux &g

\Wiguini1 250 Melanopic Lux JulUsgnsties 4 dilussiefunasyniunaenisd
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A1919% 2 AAuERdEdNg (Lux) Ay Melanopic Lux (EML) Wiguwin U 23 ,25 uag 27

AnadeUSinaninudesadng (§nd) Melanopic Lux andiiiguinin (*0.45)
P91 (W.) z = - z v T
YU 23 YU 25 YU 27 YU 23 YU 25 YU 27
426.3 514.31 434.92
9.00-10.00 191.85 232.00 195.70
(SD 7.99) (SD 3.56) (SD 0.40)
426.95 521.68 441.21
11.0-12.00 192.10 234.75 198.55
(SD 4.94) (SD 2.91) (SD 0.50)
427.35 521.45 434.55
192.30 234,58 195.55
13.00-14.00 (SD 3.39) (SD 3.07) (SD 1.15)

3.2 Joyaninuvvaevn i

3.2.1. Joyanaly

$rnunduinesiifnyuasirouwuuasun iy 41 au unamsiosas 37 inandeiosas 63 Anade
01 Ay 45 U nds 38 Y Aedsengsmwiniu 42 T (SD = 9.72) szazmstiwesinounuuasuniuiniign Aesses
M5Yn99INT0IAIwIANS 4-7 WMs ST 16 AU (Gopar 39.02) warsrarliiineandesuannnnii 11 wasiidway

v A a v o w a v a | a L dd o I Ao o '
UDYNEN A 1 AU (Soway 2.44) @uanny, NSRS ULENSTTNTIRINT B IAT U US AN UV UNU IR WILA LS

naYUeiiies 1 au (Seuay 2.44), LLaﬂdaam'N‘ﬁHa7uiwﬁLmﬂaﬁﬁaﬁaﬂwgLﬂuiﬂmwggaamawuﬁmmﬁ]ﬁwmu 24
au ($ovaz 58.54) uaznsldlnanihuazuasssundlunsdesainsynineiutiosiign 4 au (Fesar 9.76) S1urudalug
wastvhnusoTuinniianegil 8 4alus S1uu 22 au Fevas 53.66) wartiluadsdvinu 11 Hludiduudosiian
Ao 1AU (Fouay 2.44)

3.2.2. JoganainInnIIueUVAY

%

mMsdvuLTsIiuAun I sueunduvesindldsn (PSQN wuhithiwdlvginunimnisueundu
1 (Fewar 71) Aofiazuuu > 5 avuunduly uazdamnmnsueundud Wssfosas 29 (< 5 Azuun) (319 3) il
A0 sENUL0ETBIANAMNITUBLUNAY WU SzazmnouLDUNdY (szpriuusidiuauaunseiamdy) fnnnd
30 wiil wiadugiinnznduen (Feway 29) , szpzanisueundulioandi 5-6 dalus Govaz 27) uaziinisuoundu

wasiiuay 6-7 Flus asanlaannnin 9 — 15 widki)

M99 3 ANATLULIRASAMAINAITUBUNAY (n = 41)

AMAINATUBUNAY Y Soway

AMAINANTUBUMEU (= 7.21, SD = 3.32, min = 2, max = 15)

< 5 AZWU (AMATNNTUB U UR) 12 29

> 5 Azuuw (AN MN1sueunEUliF) 29 71
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N1381 71 UUUUTZIINAINGIUBURBUNANSTY (Epworth Sleepiness Scale : ESS) wudnngugidnsiud
ANudRUBURaUNaTUINNNIIUNG 19 AU (Fevay 46), JinsiuniszAuanuiieunauna1siulnfiegn 8 au (Sevay

) o '

20), fRanudueuseunarsiunniiulddntes 7 au (evaz 17) diuseduanudisusunsunansiuanniiuludiunas

|

agf 5 Au (Sewar 12) uaziifidsinegluseduinnifiulusuusseyn 2 au (Segay 5) (Al 16)

8/20% 5/12% I

_ 0 _5 0., 15 20 25 30 35 40 a5
mUnd @ unnung g annnuluidnues nAulidiunans @ enduluguess

2/5%

(A7)

FEAUAILGIN
ADUSULLEY

A il 16 dndruradirannudiueunaunatsii (Epworth Sleepiness Scale : ESS) (n = 41)

a A a | a o o & ' & & oA o °
AanssuifineInishiueunInyign 3 druwsnde dueuvarlsalaeasilusseznaeilie 1 4319 (4) 11 9 AU
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LAY NUIUVYTNREUY A IMIINANeTY (7) 911U 6 au (Fowag 18) Wiy (A 17)
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Al 17 dndrunginssuifiszauanudaslunsunansiu wuuussidiuanudssuey (ESS) n = 41

4. wamsfAnu
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27 gl 420-430 Lux wawty 25 Aadsanuuasainseyil 514-521 Lux uazdAedssiu 3 Fu winfu 460,97 v3o
Melanopic Lux ifiguiin wihifu 207.44 Fspnanudesainsagliiisamesenisnsedunisiauvesssuuuninidanim
19399719N18 Fpsnasives WELL Building standard Iuﬁuﬁﬁwmumwwﬁmﬁ Melanopic Lux Wigutyin 250 %‘tﬂ,ﬂ 0819
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UszidlunnmnisusurdukazseAuANIdUBURauUNaTiy nuldndiunquilinsiuiaunmnisusunaulifegnifes

az 71 wazlnunnnsusunduiiiissieray 29, seduanudnueunsunasiuiinniung euay 46 uasiisziuaiy

o

SrueuneunasiuUnffiedesay 20 Ingnausyiiuasiinudunusiudnwae Nunfnenddndiunsidnuuasssueg
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Abstract

The goal of this comparative study is to provide real estate developers, urban planners, and architects
with a deeper understanding of the development and management of the built environment and users’
behaviour. This understanding can serve as an alternative investment strategy for the changing demands of the
new target market. The main objectives of this research are 1) to study the behaviour of tenants and visitors in
the environment of modern types of real estate development of the co-sharing spaces consisting of co-working
space, serviced offices, and hostels and 2) to compare the modern types with traditional types of real estate
consisting of home-based work/ café, traditional offices, and hotels. An in-depth structured interview of 19
samples was conducted as the primary approach to collecting information based on real estate in the Bangkok
Metropolitan Region (BMR), Thailand.

The result of this study reveals that the built environments of modern real estate types differ
significantly from traditional types, particularly in terms of design objectives (functional, aesthetic, and symbolic).
This difference also influences users’ physical determinism, which affects overt behaviour comprising personal
space, territoriality, and privacy. However, this decline in overt behaviour does not imply a disadvantage in
developing modern types of real estate projects. On the contrary, due to the users' underlying concerns,
developers can adapt these development concepts to enhance project opportunities in particular dimensions of
cost-saving, focus and convenience, and new experiences. Therefore, properly balancing design objectives
(aesthetic, symbolic, and functional aspects) and overt behavior (personal space, territoriality, and privacy) is

crucial to conveying the success of development purposes for the new generations.
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1. Introduction

Real estate is built and designed with various objectives and reasons, which is a component of real
estate development that comes from architects' concepts reflecting upon the desire of real estate developers
and users. Therefore, the most significant influence of real estate development is understanding the various
demands in different periods (Brett & Schmitz, 2009; Rungruengpol, 2013) due to many factors such as
technological advancement, the changing behaviours of new generations, or the smaller sizes of families that
shape the attitude, decision, lifestyle, and behaviour of people. These factors have led to new real estate
development trends such as co-working spaces, serviced offices, and hostels that have gained popularity during
the last ten years (2013-2023); these developments are modern types of co-sharing space following the growing
trend of the sharing economy. The modern types of development, with their unique design themes, decorations,
atmosphere, size, privacy, and publicity, offer a distinct set of benefits to the users compared to the traditional
types.

Real estate has the particular characteristics of a unique location and non-substitutability (Appraisal
Institute, 2013; Jacobus, 2009; Wurtzebach & Miles, 1994), which support the concept of co-usage because of a
lack of land and higher cost of land development (Chan, & Zhang, 202 1; Hamilton-Baillie, 2008). Moreover,
currently, collaboration between people is also more concerned with the aim of creating innovation. As a result,
today’s real estate development focuses on building co-space real estate with concerns over private and public
space arrangements. The differences in each type of real estate reflect differences in usage patterns and behaviour
in space (Guntermann & Norrbin, 1987), especially the interpersonal relationships in the public space of the co-
sharing space real estate, which are personal space, territoriality, and privacy. This finally leads to change in the
modern types of real estate development. With the leapfrogging influence of this real estate development, it is
interesting to see how the modern types of real estate development will respond to users’ needs and, on the
other hand, how users respond to these real estate developments. In conclusion, this study aims to understand
the new patterns of user behaviour, such as increased collaboration or changes in privacy preferences, and the

built environment of traditional types and modern types of real estate development in the sharing economy.

2. Research Objectives, Research Frames, and Definition of Terms

2.1 Research Objectives

2.1.1 To study users’ behaviour in the real estate development environment in the sharing
economy, which consists of serviced offices, co-working spaces, and hostels.

2.1.2 To compare users’ behaviour in the environment of specific traditional and modern
types of real estate development in the sharing economy, consisting of offices, home-based work, hotels and
serviced offices, co-working spaces, and hostels. This comparative study aims to provide real estate developers
with a comprehensive understanding of the development and management of the built environment and users’
behaviour. This understanding will enable them to tailor their investments to the evolving demands of the new

target market.
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2.2 Research Frames
A serviced office, co-working space, and hostel users in Thailand. Samples Information was collected
from those who have experienced the services or used all six types of traditional and modern real estate in the
Bangkok Metropolitan Region (BMR). Judgmental sampling was used with at least five individuals from each real
estate development, and a total of 19 participants were interviewed.
2.3 Definition of Terms
2.3.1 Real Estate Development
Real estate development is a business process encompassing activities ranging from renovating
and re-entering existing buildings to purchasing raw land and selling or renting developed land or parcels to others
(Adapted from Peca, 2009). Development is commonly divided into residential, commercial, and industrial real
estate.
2.3.2 Co-Sharing Spaces
Co-sharing spaces are arrangements where users from different companies or places share a
space. It allows cost savings and convenience through common infrastructures, such as equipment, utilities,
receptionist and custodial services (Adapted from Chan & Zhang, 2021; Hamilton-Baillie, 2008).
2.3.3 Traditional Types of Real Estate Development
1) Office
An office is a space where the organization's members perform administrative work to support
and achieve the organization’s goals. It is also equipped with essential devices and facilities such as the internet,
air conditioning, restrooms, etc. Services and other organization spaces are usually wholly separated and solely
managed. The main objective of this development is to arrange space for organization members to work and
coordinate with each other (Adapted from Stallworth & Kleiner, 1996 and Myerson & Ross, 2006).
2) Home Based Work
A house can be referred to as a building in which someone lives. In contrast, a home can refer to a building or
any location that a person thinks of as the place where they live. The main objective of this development is to
live by a small group of people or a family (Adapted from Bailey, 1990). Moreover, the concept of work at home
or work from home could be defined as a home where worker carries out remunerative work in their surrounding
grounds, which, balancing between home and work, is critical. (Adapted from Nordin, Mohd Baidzowi & Razak,
2016)
3) Hotel
A hotel is a place where its primary function is to provide lodging facilities to a traveller along
with food, beverage, recreational facilities, and services. It is usually designed to protect guests' privacy by building
a properly separated room. The main objective of this development is to provide overnight staying spaces and

services for travellers and tourists (Adapted from Penner, Adams & Rutes, 2013 and Freund & Munsters, 2004).
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2.3.4 Modern Types of Real Estate Development

1) Serviced Office

A serviced office is a workplace designed and developed for businesses to rent in a rather
long term of a minimum of 1 year. There is a complete allocation between each tenant space and sharing
resources and services such as kitchen, toilet, conference room, reception area, copier, cleaners, security guards
and receptionists. Compared to a traditional office space, the main objective of this development is to reduce
fixed costs, reduce the burden of administrative work, and enhance the flexibility to change the area. The small
enterprise is the primary customer of the serviced office business (Adapted from McAllister, 2001).

2) Co-Working Space

A co-working space is a workplace designed and developed for temporarily renting for work,
with an open-plan layout concept to allocate space and collaborate with individuals who are or are not from the
same organizations to use shared resources such as kitchen, yard, toilet, copier, and receptionist. However, this
kind of design might trade-off with less privacy and concentration for each user. Compared to traditional ways of
working in a house, the main objective of this development is to create a community for sharing knowledge and
resources and build a friendly working atmosphere. Business startups and freelancers are significant customers as
they do not need unnecessarily fixed costs at the beginning stages (Adapted from Weijs-Perrée et al., 2019).

3) Hostel

A hostel is an accommodation designed and developed as a place to stay and uses various
shared resources such as a kitchen, toilet, and cafe. Usually, the spatial design of the hostel is an open-plan rest
space where travellers conduct activities together, such as sleeping, chit-chatting, talking, and playing. On the
other hand, this kind of design also trades off with less privacy for each guest. Compared to a traditional hostel,
the main objective of this development is to build a friendly accommodation with a friendly atmosphere and to
provide low-cost fees. The main customers are budgeted travellers, individual tourists, and new experience lovers

(Adapted from McNeil, 2008 and Sandoval-Strausz, 2007).

3. Literature Reviews

3.1 Modern Types of Real Estate Development

In recent years, it can be seen that both residential and commercial real estate businesses have changed
significantly; for instance, a single-house lifestyle has changed to a townhouse or a condominium (Bailey, 1990);
factory entrepreneurs who previously lived in the same area now live away from the workplace; small business
owners changed from using their dwellings as a workplace to renting a serviced office. These new real estate
development patterns reflect the changing behaviour and environment (Archea, 2016). Interestingly, the change
in user behaviour also impacts real estate development patterns. As a result, the real estate studied in this
research includes co-working spaces, hostels, and serviced offices. During the last ten years, these additions to
the Thai lifestyle established new proportions between public and private spaces. Additionally, it reduces private
space while increasing the ratio of public space. For instance, if comparing a serviced office with a traditional
office, it is found that there are more spaces, equipment, or human resources that must be mutually utilized,
such as a kitchen, lounge, meeting room, toilets, maid services, securities, and receptionists (McAllister, 2001,
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Myerson & Ross, 2006; Stallworth & Kleiner, 1996). Another example would be the comparison between co-
working spaces and home-based work. Previously, business startups used their homes as workplaces. However,
these spaces have been developed as co-working spaces, with more public utilization of all spaces and equipment
(Weijs-Perrée et al., 2019). The sharing space is not divided between space for the individual or the organization
as it used to be. Likewise, the hostel is a shared space with all facilities except one amenity (McNeil, 2008;
Sandoval-Strausz, 2007), a somewhat private bed area.

From the above reviews, it can be initially concluded that cost savings, convenience, and new lifestyle/
experience needs are the three key factors affecting the rise of modern types of real estate development. The
above examples display the influence of user behaviour on different types of real estate. On the other hand,
developing real estate will create the built environment that determines users’ behaviour as well (Archea, 2016;
Bechtel, 1997; Bell et al., 2005; Bitner, 1992; Fritz, 1996; Gifford, 2007; Horayangkura, Sedworakit, and Ginmalai,
2011, Ittelson et al., 1974; Khazanchi et al., 2018; McAndrew, 1993; Michon, Chebat and Turley, 2005; Turley &
Milliman, 2000; Bitner, 1992). Moreover, the objectives of the relationship between design and human behaviour
are aesthetic, symbolic, and functional (Horayangkura, Sedworakit, and Ginmalai, 2011; Bell et al., 2005). Therefore,
the design and development of modern real estate will influence users’ behaviour and usage in ways that are
different from the old days.

3.2 Consideration Aspects of Design and Human Behavior

3.2.1 Functional Aspect

Functional value relates to work performance and product use. Most of these aspects focus
on physical characteristics and utilization (Sheth et al., 1991) and relate to durability and price (Khazanchi et al,,
2018; Kim, Gupta, and Koh, 2011). Therefore, real estate development should suit functional conditions like
security, natural disaster protection, and convenience. Past developments usually focus on functional purposes,
such as owning a residential project to live in or owning a commercial one for a business. Nevertheless, even
though the functional aspect is essential for doing real estate business, new facilities conforming to modern real
estate development would be a plus. Developing new facilities can provide suitable activities for the new
generations, such as developing common areas in co-working spaces, serviced offices, or hostels. These new
facilities also respond to the changing demands of the needs of cost saving, co-sharing spaces, and collaboration.

3.2.2 Aesthetic Aspect

Due to the high competition and the high demand in the real estate market, most real estate
businesses aim to differentiate themselves through design with form creation, material combination, and colour
tone selection, among other things, to satisfy the customer’s needs. These ideas differ from those focused on
mass production, complete facilities, and large spaces (Rungruengpol, 2013). Currently, most real estate projects
have been developed under the concept of “function follows form”, which prioritizes focus on form. For example,
a vintage design concept of a project may not be suitable for today’s environment; however, many projects are
successful due to experience and environment creation, reflecting the importance of the aesthetic aspect
(Kritsanaprakornkit, 2016; Sukpreecha, 2016; Thumrongrattanarit, 2016). Moreover, themed mall designs with
unique artificially built attractions that borrow design elements from other countries or other areas are popular

(Bosker, 2003; Rattanaprichavej, 2019). There is significant evidence of their unsuitability for the Thai environment,
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terrain, and climate. However, they primarily focus on building aesthetics and experiences for visitors. In
conclusion, aesthetics plays a vital role in real estate development.

3.2.2 Symbolic Aspect

Any real estate development needs strategic design to determine its market, which reflects
its social perception (Kim, Gupta, and Koh, 2011; Zeithaml, 1998). It is a symbolic aspect in terms of psychic impact
on the users. For instance, high-end shopping malls attract buyers with high purchasing power not only due to
functional reasons but also because they reflect their social status (Kim, Gupta, and Koh, 2011; Prebenson & Xie,
2017; Sweeney & Soutar, 2001; Zeithaml, 1998) as well as their luxurious lifestyles. The airline lounge or reserved
privileged parking lots are also good examples that reflect the user’s status more than the functional aspect.

The symbolic aspect of the real estate business can be used as a tool for market segmentation
through various approaches to create unique and different symbols for many groups, such as the luxurious group,
the sustainable group, the startup group, and the technology group. As a result, it appears that Thai people are
also influenced by the meaningful design of modern real estate development because most co-working spaces,
serviced offices, and hostels in Thailand are always incorporated with themes and uniquenesses.

In conclusion, the design objectives may vary due to each real estate development's
functional, aesthetic, and symbolic concerns, which affect user behaviours. Co-working spaces, serviced offices,
and hostels also take different approaches to these aspects.

3.3 User Behaviors in Real Estate

Understanding user behavior is not just a crucial aspect, but the cornerstone of the real estate business.
It can be categorized into covert behavior, which includes perception and cognition, and overt behavior, which
includes territoriality, personal space, need for privacy, and crowding behavior (Bechtel, 1997; Bell et al., 2005;
Gifford, 2007; Horayangkura, Sedworakit and Ginmalai, 2011; Ittelson et al., 1974; McAndrew, 1993). Covert behavior
is the process of synthesizing information that people perceive and interpret their experiences and influences to
express their feelings towards a particular area or environment, which is finally overt behavior. The environment
in this study is design, construction, layout, and interior design; all have specific purposes of creation in terms of
utility, aesthetics, society, and culture. This creative environment varies depending on each type of real estate
due to different development purposes. People’s behaviors change differently in different environments, or it can
be said that the environment affects a tendency to change human behavior (Bell et al., 2005). This understanding
of user behavior is not just essential, but the key for real estate developers to create spaces that meet their users'
needs and preferences.

New projects' design and development goals are significantly different from the past, reflecting the
changing nature of the real estate business and user behavior. This diversity in real estate is not a challenge, but
an opportunity for different approaches to design and user behavior. This research aims to describe how overt
behavior is influenced by the built environment in modern real estate, including co-working spaces, serviced
offices, and hostels, through the three aspects of personal space, territoriality, and the need for privacy. This
understanding of the impact of design and user behavior on real estate development is not just crucial, but

empowering for professionals in the field to stay relevant and meet the evolving needs of their users.
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3.3.1 Personal Space

Personal space is the place that prevents persons from other persons’ invasion, and the
distance to the safe space depends on the level of intimacy. There are four phases of the level: intimate distance,
personal distance, social distance, and public distance affected by social, cultural, personal, gender, and age-
related factors (Bell et al., 2005). While personal space cannot be seen, protection against intrusion can be done
through nonverbal or symbolic actions; for example, formal military uniforms, facial expressions, or gestures
distinguish between high-ranking bosses and subordinates. The design of the real estate space can demote or
promote joint activities depending on the purpose of development (Haorayangkura, Sedworakit, and Ginmalai,
2011), which affects personal space. The development of modern real estate types implies less personal space
and new dilemmas; for example, in a co-working space, some activities need specific space due to concentration
or privacy; however, it is almost impossible to control personal space in wide-open spaces completely. Likewise,
serviced offices demonstrate less personal space, impacting everyone using common areas (Sinha & Nayyar, 2000),
such as a pantry, walkway, garden, and toilet. When comparing these developments to traditional developments,
they build less public space, resulting in less personal space.

3.3.2 Territoriality

Territoriality is a concept similar to personal space; however, it focuses on area management
to indicate either temporary or permanent territoriality using passive controls such as personal identity, symbolic
signs, or prevention of intrusion by wall partitions or other kinds of construction (Kaya & Weber, 2003; Khazanchi
et al,, 2018; Stea, 2017; Yeganeh & Kamalizadeh, 2018). For example, in the past, real estate development would
usually protect the territory by only building a thick wall or fence to prevent the intrusion of trespassers.
Nevertheless, today, people are building territory more in terms of symbolic meaning, for example, by separating
space with mirrors or low partitions instead of thick walls within the office space (Brunia & Hartjes-Gosselink, 2009)
as well as in hostels with only light partitions as a curtain between beds. Therefore, these are examples of the
change in human behaviour reflecting real estate development (Lyman & Scott, 2017). As asserted above, the
cause of the behavioural change can be interpreted from three perspectives. One is that the Thai people are
keener on symbolic rather than physical territory interpretation. According to the second perspective, apart from
only protecting their space, they pay attention to aesthetics, image, or social status. Lastly, it is advantageous to
lesser the territoriality, lower the construction cost, and save more space.

3.3.3 Need of Privacy

Privacy means the ability of an individual to separate themselves from a particular society by
reducing or limiting communication, visual condition, smell, and listening senses (Alitajer & Nojoumi, 2016, Moon
et al,, 2022; Pedersen, 1997). Public spaces can be designed and managed (Archea, 2016) to ensure privacy by
allocating proper space, determining proper activities, and arranging the proper density of usage. In addition,
having personal space and territoriality contributes to privacy levels. Developing real estate projects manages
these concerns of promoting or demoting privacy. From the perspective of promoting privacy, it is a spatial change
concerning activities that involve switching public to private space in certain real estate developments, such as
private swimming pools, private lifts, private parking, or even private theatre, clearly showing the need for privacy.

In the case of real estate demoting privacy, hostel developments stand as examples of spaces

that create a unique atmosphere or are built under budget limitations. It is interesting to notice that although a
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room usually needs the utmost privacy level, in hostels, one confronts less privacy and less security (Alitajer &
Nojoumi, 2016; Moon et al., 2022). Nevertheless, some travellers still love spending the night in these lodgings to
gain new experiences by observing new designs or meeting new people. In the old days, it was believed that
working or studying should have particular privacy in order to gain higher concentration and only students or
officers from the same organization should be allowed into a particular space, which eventually develops into a
co-working space today without prevention of eyesight, noise or smell (Kupritz, 1998; Lee, 2010; Sundstrom, Burt
and Kamp, 1980). In detail, the main objective of the co-working space development is to support collaborative
activities and to share resources among users (Chan & Zhang, 2021; Hamilton-Baillie, 2008). These cases depict
modern real estate developments and changes in user behaviour.

These users’ behaviors illustrate the new demands that led to the modern real estate types. Therefore,

Real estate developers must realize their positions and customer targets to respond to these changing lifestyles.

4. Research Methodology

This research was conducted using a semi-structured interview method, which was then tested for
validity by two experts from real estate development companies. A pre-test questionnaire was administered to
five samples similar to the sample group in this research. The research gquestionnaire used in the interview was
composed of design objectives, concepts of overt behavior, and a comparison of traditional and modern real
estate development, adapted from related literature reviews. Information was collected from individuals who
have experienced the services or used all six types of traditional and modern real estate in the Bangkok
Metropolitan Region (BMR), Thailand: offices, homes, hotels, serviced offices, co-working spaces, and hostels. A
judgmental sampling method was used, with at least five individuals from each real estate development, and a
total of 19 participants were interviewed. A cross-analysis of the interview results comparing the modern types

and the traditional types of real estate was conducted by three researchers.

Table 1 Sample numbers of each of the traditional and modern real estate development

Traditional and Modern Real Estate Development
Samples
Office/ Home-based work/
Hotel/Hostel
Serviced Office Co-Working Space
Numbers of
5 7 7
Sample
Criteria Worked in an office/ worked in a home/
stayed in a hotel/ hostel
serviced office for more co-working space for more than
for more than five times
than six months five times

5. Research Result
In the last decade, the real estate business in Thailand has dramatically changed by emphasizing
creativity in modern types of real estate, with a particular focus on co-sharing spaces. Therefore, as the

environment has changed, the overt behaviour of the users has also been affected.
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5.1 Overview of Co-sharing Space Usage
The sample consisted of 19 persons, nine males and ten females, holding various occupations, such as
state enterprise employees, private employees, freelancers, engineers, dentists, and architects. The samples

provided different reasons for using these co-sharing spaces.

Table 2 The conceptualization from the interview transcripts regarding the co-sharing spaces usage and design

objectives
The Conceptualisation from the Interview Transcripts
Co-sharing | Co-sharing space usage Design Objectives
spaces objectives Aesthetic Aspects Symbolic Aspects Functional Aspects
Serviced - Image of the location - Company’s - Locational brand - Affordable price
Office - Credibility image - Image - Good location
- Inability to pay high - Not care about - Professional - Complete facilities
rental fees aesthetics - Services
- Costs and size - Instant decoration
concerns - Convenience
- Professional space
Co-working - Peaceful - Better interior - Confidentiality - Mass transit
Space - Better atmospheres decoration and - Reliability - Various facilities
- Lonely at home atmosphere - Image - Good location
- Insufficient facilities at | - Work motivation | - Professional - Convenience
the coffee shop and - Enhance
home concentrate
- Distraction
Hostel - Common areas, - Vibrant - Unique style - Impressive
knowledge, and atmosphere - Cool and stylish - Complete facilities
experience sharing - Stylish characters - Better common
- Inexpensive - Unique design area
- Affordability - Various functions
- Impressive - Good location
- Enjoy/ Relax
- Location

In Table 2, the samples stated that they mainly use serviced offices due to the proper size of the area,
the city centre’s location, and the company’s image. The main reasons for using co-working spaces are to change
the working atmosphere and enhance productivity and work motivation by being in an environment with beautiful
decorations and vibrant movement, especially with other working users. Besides, the main reasons for staying in

hostels are economical price, nice design, good location, and a chance of meeting new people.
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About the aesthetic aspect of serviced offices, users claimed that the aesthetic was not the main factor
in their choosing to work here, as they were more concerned with productivity and image. Co-working spaces
have more aesthetic appeal than homes and cafes because these places are well-decorated with more open
spaces to support teamwork motivation. For hostels, the samples thought that hostels have unique designs with
more exciting concepts than standard hotels. Anyhow, some samples were more concerned with rent price than
aesthetic sense.

Concerning the symbolic aspect of serviced offices, the samples described that the location of the
serviced office creates symbolic meaning for their organization, such as being located in well-known areas or the
central business district (CBD), thus making them look professional to the customers’ perceptions. For
Samples in co-working spaces agreed to continually check in via social media applications to be recognized as
professional freelancers by their social networks. They could also meet with their customers at more reliable
places than their homes. However, a few sample groups claimed that co-working spaces do not have any symbolic
value; they came here only for functional purposes. Like co-working space users, hostel groups also presented
their travel styles to their friends or acquaintances by checking- in through social media applications. However,
few users believed that it did not have any symbolic value.

For the functional aspect, for serviced offices, the samples show that complete services and facilities
with proper locations are essential for newly established start-up companies that lack capital. Using serviced office
spaces does not bind them with a fixed cost, and they can concentrate on their work without the hassle of
administrative concerns. Co-working space users focused on convenience and additional services such as Wi-Fi,
free drinks, accessible location connected to mass transit, comfortable seating, enough power outlets, meeting
rooms, and a common area. For hostels, users thought the hostel's location was essential for travellers deciding
to stay. The common area can also be an exciting part compared to traditional hotels. Due to the limited private
space in hostels, guests use common spaces such as the lobby, bars, or the library to perceive a new atmosphere.
Nevertheless, using shared toilets is a negative aspect.

5.2 Personal Space in Co-Working Spaces, Serviced Offices, and Hostels

From Table 3, there is less private space for serviced offices, as they have more co-sharing spaces such
as walkways, toilets, pantries, meeting rooms, etc. Nevertheless, this less private space does not allow people
from different organizations to get to know each other better. As a result, a community among users from different
organizations is not created. Although a co-working space is a kind of open-plan office, co-working space users
agreed that there is sufficient space and enough personal distance due to the well-organized environment to
avoid encroachment of personal space. Thus, some samples claimed there was no problem with personal space
as they already expected to work in the provided space with others. The private space is more limited than usual
workplaces, restricted to desk and chair areas. In addition, even though their spaces are getting closer, they rarely
talk to others, which conflicts with the idea of building community via co-working spaces.

Even though hostels have limited private space, Thai people still do not interact with other guests that
much. On the other hand, guests from America or Europe seem more open as they love sharing their experiences.
Then, nationality and ethnicity seem to play a vital role in openness. There are also more limited private activities

such as watching television, phoning, eating, or reading books than at regular hotels. All of these activities are to
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be done in the provided spaces. However, some users do not feel intruded upon as they already expect that one

of the purposes of hostel development is to build community.

Table 3 The conceptualization of overt behaviour from the interview transcripts regarding personal space,

territoriality, and need of privacy

Co-sharing The conceptualisation of overt behaviour from the Interview Transcripts
spaces Personal space Territoriality Need of Privacy
Serviced - No privacy in the - Opaque and - Private in only each office space
Office common area transparent partitions - Non-private in the common area
- No relationship and - Sense of place
collaboration with other - Proper territoriality
companies between public and

- Comfortable in only the | private areas

company area

Co-working - Clear layout planning - Clear zoning with the - Less work concentration
Space - Needed proper partitions | well design - Pre-expected for group work
- Limited private spaces - No disturb, intimidate, | - No privacy

and intrusive
- Group work
- Unclear zoning

- Limitation of the area

Hostel - A matter of different - Uncleared zone - Privacy is not the top issue
cultures - Expectation - No safety and security
- Fewer boundaries - Limited private space - Disturbance
- Understanding and - Needed low-density - Reduced privacy
expectation - Territoriality is not a - Higher chance of knowing new
- Trade-offs priority people

- Bed area for private

spaces

From the above result, three main ideas can be concluded. First, although the personal space is limited,
the users had no problems as they previously accepted the concept behind these developments. Second, the
chance of knowing other users seems difficult due to limited private spaces, as Thai people are not familiar with
the idea of socializing with other users, which contrasts with the concept of co-sharing spaces. Third, the space
size does not signify the usage quality from users’ points of view. The quality of usage seems to depend more on
proper design.

5.3 Territoriality in Co-Working Spaces, Serviced Offices, and Hostels

From Table 3, it can be seen that there is an absolute difference in terms of personal space and

territoriality between serviced offices and co-working spaces. There is a clear separation of space between private
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and public areas because companies or organizations need certain areas to work individually and common spaces
for shared activities. There is also an appropriately built thick wall or glass so that there is no sense of intrusion
among serviced office users. For co-working spaces, users have the same opinions of territoriality, namely that
private spaces, compared to homes, are limited to only the desk and chair areas. As it was an open-plan design,
territoriality can be executed by putting the equipment or marking signs where they would like to command.

Hostels and co-working spaces would give users a higher chance of knowing new people. Therefore,
most of the sample did not see the limited territory as a deterrent to their stay, which was acceptable to the size
of the territory with only the bed. However, setting curtains around the bed can be a good idea to build more
protection and privacy.

Although there were no walls or partitions to create private areas in co-working spaces and hostels or
some areas in serviced offices, users had no problem with it as they pre-determined to admit the concept of
these developments.

5.4 Need of Privacy in Co-Working Spaces, Serviced Offices, and Hostels

From Table 3, personal space and territoriality finally influence the users’ privacy. Serviced offices were
considered places with privacy and without disturbance, especially in their office area. However, some spaces
were without privacy, such as the walkway, the lift area, the toilet, or the pantry. In particular, this privacy status
depends on the market position of the co-sharing space developers. For example, if they were in a luxurious
serviced office, they would be positioned in a good, professional image that would screen the qualified users
from causing disturbance to each other.

For co-working spaces, the users identified some disturbances in the working area, especially noise
concerns when people were working, discussing, or meeting. Some had to use earphones in order to avoid certain
noises. It could also be seen that working in a home environment could be better controlled in this situation. For
the hostel, there was an opinion that there was less privacy in the private space. For example, people could not
avoid noise disturbance around the bed, in the toilet, or even in the lobby, which was uncontrollable. Another
concern from this point was that it further affected the security of life and assets, requiring users to be constantly
aware. These examples highlight the need for developers to consider the impact of territoriality and privacy on
user experience and behavior in their designs.

As users adapt to the concepts of personal space and territoriality in co-sharing spaces, their feedback
on privacy needs in certain areas is crucial. This feedback highlights the importance of developers addressing this
aspect in their designs and makes users feel valued and integral to the real estate development process. By
incorporating user feedback, developers can ensure that their designs meet the diverse needs of users, fostering

a sense of inclusivity and satisfaction.

6. Research Discussion, Conclusion, and Recommendation

6.1 Research Discussion

The given results of the development of real estate projects illustrate the changing real estate
development due to the changing behavior of the Thai people by comparing various perspectives on traditional
and modern types of real estate. The changed design objectives can be observed in Table 4. The sample

considered serviced offices to have the same (-) and higher (+) aesthetic levels as traditional ones. Concerning the
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symbolic aspect, most of the sample suggests they feel more recognised and professional in serviced offices (+).
For the functional aspect, most of the sample notes that the serviced office has more well-prepared functions
than a traditional office (+). However, some think there is a disadvantage regarding privacy as they have to share
facilities and services with others (-), which is the opposite of traditional offices with their own spaces and facilities.
Comparing co-working spaces and home-based work, samples all agree that they create more aesthetic sense (+)
than working at home or in a cafe as they have stylish decorations and an atmosphere that influences productivity.
Regarding the symbolic aspect, the place seemed more credible than their own houses due to professional
decoration (+) and other professionals from similar fields gathered in these spaces. For the functional aspect, the
focus would be on location, services, and accessibility, and the co-working space is relatively fair and better than
the traditional office (0, +).

For hostels, compared to traditional hotels, the sample has various opinions on aesthetic aspects. Some
think that hostel decorations are more beautiful than hotels in some areas (+), while others think they are less
beautiful (-) due to decoration. For the symbolic aspect, hostels give more symbolic value to unique travellers
like backpackers or individual tourists by reflecting their styles (+). Meanwhile, security concerns decrease the
symbolic value of hostels compared to traditional hotels (-). There is also a decrease in the functional aspect
because of less availability of private space (-). In contrast, the advantages of co-sharing spaces such as the bar,
library, and lobby create a friendly and open atmosphere (+).

In conclusion, the broad advantages of modern real estate development over traditional real estate

development are all design aspects.

Table 4 Comparison of design objectives between modern and traditional real estate development

Design Objectives
Modern Real Compared
Estate Traditional
Developmen Real Estate Aesthetic Aspect Symbolic Aspect Functional Aspect
t Development
Serviced Office
0 + + - +
Office
Co-working Home-based
+ + 0 +
Space Work/ Café
Hostel Hotel - + - + - +
Remark “-” = Modern real estate development has a lower level than traditional

real estate development

“0” = Modern real estate development has the same level as traditional
real estate development

“+” = Modern real estate development has a higher level than traditional

real estate development
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Overt behavior of co-sharing space usage tends to reduce significantly (Table 5). The serviced office
sample unanimously agrees that every dimension of overt behaviour is either constant or decreasing (0, -),
especially privacy, because everyone shares the facilities all over the place. Meanwhile, the minority claim that
having a personal space and territoriality seems unaffected as if the place is well-organized. In addition, personal
space and territoriality levels also decrease due to space and shared functionality limitations (-).

For co-working spaces, users have more public space and territoriality reduction (-) due to working/
staying with others. It reflects a decrease in personal space and privacy (-). Nevertheless, some users say privacy
would be of the same level due to the efficient area design and management (0).

For hostels, the sample unanimously agreed on having less personal space
(=), privacy (-) and limited territoriality (-). It can be viewed as promoting people meeting and communicating in a
co-sharing space. However, it is interesting that some say there is more territoriality as they feel the common area
is theirs (0). While privacy decreases (-), some users in the sample do not see a significant difference in this aspect,

as hostels have the same common space as traditional hotels.

Table 5 Comparison of overt behaviours between modern and traditional real estate development

Compared Overt Behaviors
Modern
Traditional
Real Estate
Real Estate
Developm Developme Personal Space Territoriality Privacy
ent
nt
Serviced Office
_ 0 - 0 - 0
Office
Co-working | Home-based
- - - 0
Space Work/ Café
Hostel Hotel - - 0 - 0

Remark “-” = Modern real estate development has a lower level than traditional
real estate development

“0” = Modern real estate development has the same level as traditional
real estate development

“+” = Modern real estate development has a higher level than traditional

real estate development

6.2 Research Conclusion

The objectives of modern real estate design and overt behaviour have changed, especially regarding
personal space, territoriality, and privacy. However, it is a reduction in overt behaviour as well as a functional
aspect of design, while the aesthetic and symbolic aspects increase at some points. It can be stated that most

users accept the idea of swapping overt behaviour with other benefits, such as exchanging privacy in order to get
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a chance to meet new people in a co-working space, saving cost by exchanging privacy by staying in a hostel or
exchanging privacy with image and recognition in a serviced office. These display that territoriality and privacy are
not always significant factors in responding to the users’ needs in terms of quantitative such as space size, entirely
allocated space, or sufficient boundary. As a result, one of the most critical factors in responding to the new
demands is understanding and managing the areas along with the development objectives, such as space
allocation in the serviced office and optional private and public spaces in co-working spaces and hostels, as well
as understanding the changing demands of the new-generation users.

From another perspective, cost-saving, work focus, convenience and new experience play a crucial role
in the users' overt behaviours and the developers' design objectives. From the details of all modern types of real
estate development, it can be concluded that the main reasons users accept to trade-off between space sizes
and privacy are due to these factors (Bailey, 1990; McNeil, 2008; Myerson & Ross, 2006; Sandoval-Strausz, 2007,
Stallworth & Kleiner, 1996; Weijs-Perréeet et al., 2019). Apart from the above, it is noteworthy that some studies
(Bunz, Henze & Tiller, 2006; Kim, 2009; Mand, 2013; Ozguiner, 2011; Tufekcioglu, 2017; Watson et al., 2016) depict
various perspectives toward design objectives and overt behaviors which conform to cultural differences in each
area. In other words, some attitudes or behaviors studies might or might not be acceptable/preferable in certain
areas.

6.3 Recommendation

The concept of overt behaviour is an essential tool in managing and making space a real place that
conforms to the objectives of each real estate development and will satisfy users regardless of quantitative factors
like in the past. New-generation users expect other benefits beyond quantitative factors, such as community,
friends, creativity, convenience, cost saving, etc. In conclusion, properly balancing design objectives (aesthetic,
symbolic, and functional aspects) and overt behavior (personal space, territoriality, and privacy) is an essential
approach to conveying the success of the development purposes of the developers.

For practitioners’ implications, developers who plan to develop or manage, whether traditional or
modern, real estate with different advantages and disadvantages must first understand. Generally, the advantages
of modern developments are affordable, aesthetic, symbolic, and functional as they are stylish, experiential base,
convenient, and socially connected. The major disadvantage is less privacy and safety. Furthermore, the three
investment recommendations are as follows: First, developers must understand their target customers' attitudes,
preferences, and behaviours. Secondly, developers have to realise their design objectives and their positioning.
Finally, developers must reconcile their customer targets against their positions, which might combine the
advantages of both modern and traditional real estate. The research result will affect the decision-making of the
developers to choose the most suitable types of real estate and design approaches to develop, renovate, change,
or manage their existing or new development.

One limitation of this research study regards the unique characteristics of each area, such as cultures,
attitudes, norms, etc. (Bunz, Henze & Tiller, 2006; Kim, 2009; Kim, Erdem, & Kim, 2024; Mand, 2013; Ongner, 2011,

Tufekcioglu, 2017; Watson et al., 2016); as a result, using this research result must delineate apply.
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Abstract

Nan Province is fully considered an ageing society; hence, the region has aimed to establish Elderly
Daycare, which the goal is to be a project where all stakeholders work together through research. The research
aims to examine the integrative operating processes of government agencies, which will form the basis for
designing guidelines for nursing homes that meet healthcare standards and study participatory work activities that
promote essential skills in the 21st century.

The research results under the concept of participatory work found that Elderly Daycare should have
space dedicated to daytime physical rehabilitation for able-bodied elders. The important areas for the program
are the physical therapy zone, occupational therapy zone, and exercise zone. The results were satisfactory to all
stakeholders. Moreover, Participatory work processes with educational institutions produced the work, which
creates a learning ecosystem that encourages leamers to develop 21st-century skills according to future market

needs.
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Home landscape design for treating household wastewater
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Abstract

This qualitative research focused on designing suitable home landscapes for treating household
wastewater and provides guidelines for designing household wastewater treatment systems tailored to the context
of specific areas. A purposive sample was selected from two study sites. Data collection tools included a data
collection form and unstructured interviews with homeowners. Secondary data were gathered from related
research documents. The potential of each site was evaluated using simple weighted score equations, followed

by content analysis and descriptive illustrations. The results of the site potential assessment indicated that the
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potential value for plot 1 was 3.43, while for plot 2, it was 3.27, both classified as medium potential levels. These
sites reflect typical rural landscapes where household wastewater is naturally discharged. The design process
considered four main factors and 22 indicators. Among these, indicators with the lowest average values in both
areas were related to energy management (the presence of facilities to reduce waste, efficient energy use, or the
utilization of natural energy). For plot 1, the average score was 11.67, and for plot 2, it was 6.67. Waste prevention
and pollution control measures also showed low scores, with plot 1 scoring 11.67 and plot 2 scoring 8.33. Based
on these results, two types of landscape designs for household wastewater treatment systems were proposed,
customized to each area's context. The first type is a constructed wetland with water on the surface (Free Water
Surface, FWS), combined with Bioretention Management Practices (BMP), referred to as FWS+BMP. This design is
suitable for homes without an existing wastewater treatment system. The second type involves Infiltration,
Filtration, and Recharge (IFR), combined with BMP (IFR+BMP), which is recommended for releasing treated water

into the public drainage system, promoting both quality of life and environmental sustainability.

Keywords: Landscape Design, Bioretention, Household Wastewater, Household Wastewater Treatment
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nal (recharge) w3auuu IFR Tagguuuuil d8ns1n1sunsndu 17 dedalus vieuinnindesdnegatey 0.72 wng
TneUszana NileaneronszuIuN1sNTaINANTY wasmunzauiuiun Neaiasianisinauivisluausitunoffvestl
U3hauU1u w3eYuwU (environmental service division,2007)MeuUABYAEUNAINTIINYIA N1TOBNUUUILUANFINAN
P o A A Y Y o a & v X o 1 : o a a
Yrunaan Inevefigniindsuszauasninsgauifnvesiufiuagliuinedusdiutenses 1-4 Yo UuRIAUAINSIINIIR
Wesnuidlaiuszuuveiidaunssduniuen dhlnauwasiiavdesudngszuy delviiinsuramedivdnasa iy

wysauidluteit-4 Wuriamerfuiudundausn sreavdenniseaniuy seanni 3

seiis yost 2

R
" .. (El6.655, N35.945)
1o 4 o1

Q.

130 m.

azfintninds Yud wfszund, ~ 7 7 7 Andfnoaded ’L‘/
Aiwiingen emion Anives, An T, yzng, imaananou iy - 15A A
A ini i - nnguod
ynsimi, owsea, nagy, nnadi | “andst
. s v g ¥
A iinn 1Y oweea ‘“W nia lhun WMquw:Illﬂuﬁounu. oA UINN

sz, Ao, finTA, wymg, \ TN oync aR ATaGau
(raANINOUR/D NG ey

o D T oy

”::'g"“: N0U_ yehoomldos
. Lo - 1iin1

o 4 i
e uaii 2 UBil 1 =AM ool
; 250m. 250m. 2,50 m. = NN31BU

17.50 m.

AWA 3 nMsesnkuusEuuRnAuimeisnssaudtat gy %deW 2 IFR+BMP

5. asUwamsAnun

o

wamsaamwuqﬁ AU y'lUﬁ']‘ViSUﬂ’ﬁ'UTUﬂ‘LﬂLﬁEJﬂS’JL‘JE]'LI‘\)']ﬂNaﬂ'ﬁﬂiumuﬂﬂﬂﬂw\lwuﬂ LWE]ﬂ'ISE]’e]ﬂLL‘UUﬂEJ

£ 6 o o ’é = o = d o N d al
NAUVIUAUNAYATILIDUATUATITIIN 1LLﬁEE‘ULL‘U‘Uﬂ’ﬁ@E]ﬂLLU‘Uﬂﬂﬂ’]WW 2 LagAINy 3Iﬂ8ﬂ’]5E]E]ﬂLL‘UUG]'HJLL'U°U‘V1 1

FWS+BMP waguudl 2 IFR+BMP visaasiuududnuarnisirdauidowuudinin Tlunisldianssamasdunses 3adle

v A v o a o o - 9 o o 8 o & o = a sa
1]@\1@LLﬁ’J’\]&‘ﬂﬂa’]EJﬂ‘Uﬂ'ﬁE]E]ﬂLLUUQNWﬂUﬂIﬂEJWJVLU liwilausunistdniidelnense nseenuuuidudnwusdauseivsi

a

finslwavesinegmilefiafu(Free Water Surface , FWS)adnaiudasssuanf(natural wetlands) fiondeunisinavesin

4 A a o 2 3 A P ' Y A A v ' & v ¥
willofafu Aniuililuvenugnity waylvasusuiivivgnld waelvasudunsesnielusyuy uazlnansgagluseduin

U

o

Au wagluseaurestunseadundn esrusenauiidd Ao diundn, vedniAuni, Tunses, fufiv wavdiutiesn
nszuIunstinasiiatumelussuy ﬁy'mwiifnﬁ&ﬂwaLﬁTﬂLLaxs\huww AN sUUnaziinangdunidlusssumna
TnauatorindddiudrAglunisnszdunisundn wazmsedelundensu @inauusmslasinis AsNYAUIENIY, 2559)
MseeNUUUENEALUNSNTY (Infiltration) %3 nsas (Filtration) %3 WWailval (Recharge) %30 IFR wuuiimuns fuiuiid
5memsgs (neslanzegnadslunsm) niseenuuusaumanlidlumpvluvievdesléiu uaznisunsndulufiusey

Tngnszurunislusiiiiady (Nitrification) wieweuludegniueuluidulumsn Taswuafiieluiu Fainasulymiv

131



Nsaisamdmenssy Ns22NIUUNANISADAS1I

AzamInenssumans Maioanazunonaal umdnerdsumansnu
Ui 6 aluii 3 : Augtsu - SunAu 2567

= [ . . Lo \ o o & 8 v oA o w 3 o
YUIU Vﬁawgmu(envwonmentat service division,2007) drunseenuuuludnwagininuimefignssaiitandssiu

(bioretention management practice, BMP) L@uﬁﬂwmzh"mﬁuﬁmuﬁﬂ@ﬂﬁwmﬂ%ﬁﬂ W OAAANULITDMLAZANTUIR

v
= <

2858 UN8UN 53U UURANaNUSAVeIU LAHIUTUNTBARSENIUR USILIANY wazAny, 2554) Bndunilenig

o o '

WL ANAUNUNEI WA, NUNTITUYIR, N8ATNa1He, NUNFTL23871I1UwEN, a1rae InguSuNuliEInIn

P
°

fuilduselond Tiduseaiui Ugnitwlaenaduuiseni Mdnssaliihwdeldiindy Wulslddluiuiiduiwazinge

(sugrasn Muiud wazane, 2560) iall NseanuuUlULUUAL FWS+BMP waghuuil 2 IFR+BMP wisnzauiudnyaedn

o

Sa L d o~ < o 5 o oa ' o = X s v
NN NUVUIANUNLAEINBLNDNITIANTTUIVNATILIBUDL WONGVANYUS UAITNDIN yypsiuilidiiusesas 20 awnse

¥
& o

o 0w T oo o A v o v o ¢ v X & S8 T oo o
Waunssuuthdnundeaiuseuld arumsnganiuiidediuyudaieiu maluiuindudahfuagindedeulesiu
wrsaansTy uasllianumsngandiunisdanisiud msidesanuazainiieanvesdsuaslinineinseti
AuATINiansiisvuuiidauldeaiiseuneuldesgunaainssuvifed 19Uy dnsan gnaesnundnivIng wardinng
guakazU1ssshwgivimilviazenegiauaie
ety datauauurlunsesnuuveenwuugivimitiu dwmsumsiidaiideasiteu Jeaunsadszgndlylans
o0 w o 2 8 oy A a2 & Y = o w v
dosguuuy dmsuszuuiniuimefisnssaluuuuduniy wasuuudunsewaunaiuiu vie IFR+BMP wsngdmiutiy

= w @ o

Tuefy Anifiudude wavdesnisudtymiisdutensoundu wieiunmilunds Insesnuuuilunlaskinonnaunaiu

=p.

v
U A

[~ I J o wv A v b uoa a v 8 dy = v % : &
ﬂUW’Uﬁl.qlulWi wuadu 4 veasunduiuly Ssedudiniiseauuiy iesessuihisidulefunassuiney neuldosiieas

danssaie laedevieunfisangaiiainld vieddeeliinlvaasionusssuynd Nsaude (Uenl 1-3) fiTunses 3 9u

Usznaunie Judg Tunsin wasduiunauneudgnitanssa wazued 4 1 Judeiuln Willdunses arsugndaiiuaiy

a ' aw_ ¢

ey warmnduasyiulaldfuansinhareniy wwimniseenuuugivimithuiidainds dndufemsuiiunim

fisnauniseenuuy InedadendrAglunisiiansan laud 1) de Wy drudidegsuti,naesvalszniu wagdimiies
a151300r 2) WWIATRINUN MITHUINNTI lideendt 2 9800 my1awns) dmsumAdeilineassesnuuuludiuin
o1felaendsi 1 Tiun 115 95 #1571991 weafl 2 Jfui 2 91U TdegUuUUTeeTEULNIRaNKUUSINAIY 3) N15ilounaven
wnasideiudianssarUselond wazifieutiu envdmanssnuneanunduegvesuwy 4) Fravesnisudesiniia
o : o o & o & : o = S o a8 o o
ATITou 5) JUT1wesiaU1dn Yusgiuruinvesiiuinayus1evasseuLionnuy wasdSunaundevseunniusou
lngunsgIutdndesin 150 dns/aw/u 6) anudnvesuetndn Anuanvesietuegiulinuuinaweudazaiiisounsdl

= o w . X a o & dd vy & o v & = a
mxwmumawamﬂmumulﬂmﬁ]auaamjwumaulm 7) FUNTBIVBIUBUIUA YUNTDIUANNUN 10-15 LWURLUAT LALAIT

v : P
o 1A

31 3 Yuduegreties (il 3) szgglunisnsesindsuasdeunanunduinlaaninldfitunses 8) Aynssaunldlunis

& A A

°o o = v 1A 9 a1 A v % yw Y vl Ao v
urun LUuwazjmimmmﬁmmaaml,a31mmi@ﬂsuumiwwma‘]‘wmmmlm immwuﬂuwmwumm\lawumiqum

P
o '

ingdatudunsesazdiglunistidn wazvinauazenvesinles

7. nmsinssuUs=MA
29U UAMANZEUTINS Wnthfiaugan Unenssumansuagnsesnuuuduinaoy NaduayunIsmeuns

Ny warlitelausnurduiulszlond vlinAdegaieied

8. 19NaA1S5135
nIuAIUANNATTY. (2560). gl sxUvtIUAUNSYyuYY. F1TindANTANAIIIN NTUAIUANNATY NTENTINTNYINTTITUNA
uazdaIndeU https://www.pcd.go.th/publication/4241

'3

ansdl AuF, 4aduns wadums, fisnuil ussAnRa way FN9A ANGRvinG. (2555). msiiITTUUNISaRUaTY-ANAY

e giywssanioussimUymannelansou. drinideuazduaiuivin1snisinuns uniinerasudls dswin

WJealuy.

132



Nsaisamdmenssy Ns22NIUUNANISADAS1I

AzamInenssumans Maioanazunonaal umdnerdsumansnu
Ui 6 aluii 3 : Augtsu - SunAu 2567

¢ U o v ¢ a ' a 1

UNITIN §IUNIYY, Tuty o3uUTEN TRy, Tundy wedwauiusng, sAns Wandnd, Ssened Yuuases, tandd

9 gl

s <

a1siung, 99 Yuas, aw1sh Qund, dnsaly 19A8uns, wasduns Mevnd, v Wawaa. (2549). $1897WaTY
auysallazanTs sEUUatuAYUN 5 NUANUNITANISUNAITUMUIN TN e T SUT 0 9EaEY Seeedl 1. Aizaumans
WIngndeinuasmans atvayulagnasuatuayunside@nd)

VoS eidna Fuan fibs, weenssd Fofiuss, Jun Anfiarn woy enmdvg lvewws. (2563). uuamenisdanisiideds
wuadlansvesmavtadivatiuldn dunedes Sminveunnu. 1758757907540 798 WnITng1a8070
sedupaniaeunile, 10(2), 124. https://s004.tci-thaijo.org/index.php/neuarj/ article/view /243023

fisnui vsadafa, madl AUl uar aned indfving. (2550). :89IsES0 MsRSEUUN SARUATTY-FLTULh
Frensldimssas loussmilymanglaniou. dnin3d wavduadidvnis maness wine1dowils Smin
Fedln.

WAduns waduns, ansdl awiud uag lwnied 5191208 (2556). MsdnwIvsraninmvesiionssam g ivmilunis
anuaimallussuumsinfudmedanm, semidfeatvawysal. ddnaunemuativayuniside.

JugYATN AU, 1afuns waduns, Iindned wdsiia. (2560, 7-8 SuAN). N9ANYIFULUUNI SeanUUUYYimIsyUY
sufudaeitmiionaussuuhtahiEsmury, msUssrivins Jssdd 2560 uninendousld a ormsiadu
waziAusRaunanssmsnusvgn aniivendeuslld Weslnl ISBN 978-616-8146-01-9

a0 Tawile uag e yaaUsenn. (2562). wanssnudauandananiiymaan miuasdaiauouus fanssuniséh
5294 nizﬁﬁnwmiluf’lvﬁyvydm"@a"?zyu. 975575 4an 711775, 23(1), 34-35. https://he01.tci-thaijo.org /index.php
/HCUJO URNAL/article/view/146481

s

A119N9IUUINISIATINIS nsUBAaUSENIU. (2559, 18 UNSIAN). ﬁ?i@”ﬁ]miugﬂﬁ’z/ﬁf’u?auaz/'7w'7z/@”7£/17n/5w7‘zyg.
http://oopm.rid.go.th/subordinate/ opm11/report /2556/wetland.aspx

daudidoyusudindanisquninn nsuesuauuaiiy. (2555, Asnaw). glanisdanisindeamsuiudou.
https://www.pcd.go.th/wp-content/uploads/2020/05/pcdnew-2020-05-20 04-16-24 020770.pdf

Environmental Services Division. (2007). Bioretention Manual. Department of Environmental Resources the Prince
George’s Country, Maryland. Revised December, 24-28. https://www.slideshare.net/slideshow/md-prince-
georges-county-bioretention-manual/7878847#2

Prince George’s County Department of Environmental Resources (PGCDER). (1993). Design Manual for Use of
Bioretention in Stormwater Management. Division of Environmental Management, Watershed Protection
Branch, Landover, MD.

United States Department of the Interior, National Park Service. (1993). Guiding Principles of Sustainable Design.

Denver service, Washington DC. 117.

133


https://so04.tci-thaijo.org/index.php/neuarj/
https://he01.tci-thaijo.org/index.php%20/HCUJO%20URNAL/article/view/146481
https://he01.tci-thaijo.org/index.php%20/HCUJO%20URNAL/article/view/146481
https://www.slideshare.net/slideshow/md-prince-georges-county-bioretention-manual/7878847#2
https://www.slideshare.net/slideshow/md-prince-georges-county-bioretention-manual/7878847#2

UMADIUIAY

- Research Article -




Jsaisamdmenssy NMs22NIUUNANISADAS1]

AzamInenssumans Maioanazunonaal umdnerdsumansnu
Ui 6 aluii 3 :ugisu - SunAw 2567

.
€ ol J

ANUARAIAULioUsTusunnniasimsnazly U usiu
TumisdnUsnuasna: nsaiANunIAsIMSNDas1INAUDIMSTAWNDIAY
Opinions on the Benefits to the Project and Workers from Overtime

Work: A Case Study of the Condominium Construction Projects

Wioud avianassna
Wosemiansiitsg anuzimalulagnaznisInnisamainnssy
un1dmeragimaluladws:ziouinaitws:zunsiklo SMgrivmnusiiuys
JouSnUs13uys 25230

Pichet Sooksaksun
Assistant Professor, Faculty of Industrial and Technology Management,
King Mongkut’s University of Technology North Bangkok Prachin Buri Campus, Prachin Buri,
Thailand, 25230

*Email: pichet.s@itm.kmutnb.ac.th

unARgd

nsUiRnuamannsagninsldiuanumsaiilasinsieatisfonssianisdiiun Tasuuamnsin
thinldfulassniseasienasgauiegluamunisaiuniguiliAndefmwndnsiunldifeumenustlevidmnunie
WumsiendFeuinedu msfnuilysdmaiaunfvesfufoinululasins 2 nqu (nqugueumneliiinsu oo
SraauanguUfTRcuanamaunsteunng) Weussiuanudaiuiifreussleviiilassnsuasiufoaanly
TasinsneassnguarmsainerdensiAnunisldsuannisufiinudasnm falisufisuauuanaissewineni
AniuvesujiRnuusaznaulagldraifinaaey Mann-Whitney U nanisfinwiasuldimninghlasinsiiiudenseiu
stmualiinsuftinussnmamsoiiliuisnweslasnslisulslonllnensuazainsaussaraanesianig
nsfusazimuanadilindy saenauilliiinagdalifufofnuiinsvasuamainssufiasumenysslovivionny
Ifsunmsuftinuasnaeuiafumaeinenuiouuaraisnnssuas nnensufuRaui bivangaslsius

RIEN RPNy
Y
AAIAN: 1na, MsuiRnuana, masessegnauiRn, fruafvesuianu

Abstract

Overtime work can be used in situations where construction projects have to accelerate the operation.
This approach is often applied for high-rise building construction projects even under normal circumstances, which
raises doubts about its use for self-interest or taking advantage of other parties. This study aims to explore the
attitudes of 2 groups of project workers (the group who assigns overtime work and the group who performs the
overtime as assigned) in order to assess their opinions towards the benefits that the project and the workers who
worked on the case study of condominium construction projects might receive from overtime work. This study also
compares the differences between the opinions of each worker group using the Mann-Whitney U statistical test. The
study concluded that all involved parties agreed that assigning overtime work can benefit the company and project
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directly and be able to achieve both financial and schedule milestones. Moreover, there is no incentive for workers
to change their behavior to seek benefits or advantages from overtime work to the point of being exploitative and

creating burdens and inappropriate working conditions for overtime workers.
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Abstract

Laminated columns and beams made from Munro bamboo (Dendrocalamus sericeus) were tested for
their axial compression resistance and flexural strength characteristics. The bamboo members were constructed
using an alternating arrangement of bamboo strips and adhesive bonding. Axial compression resistance tests were
conducted for laminated bamboo columns with three different cross-sectional sizes, having a height-to-width ratio
of 2, as follows: 10 x 10 cm with a height of 20 cm, 12.5 x 12.5 cm with a height of 25 cm, and 15 x 15 cm with a
height of 30 cm. Additionally, the flexural strength of laminated bamboo beams with a width of 5 cm and a length
of 120 cm was tested at three different depths: 15 cm, 20 cm, and 25 cm. The study revealed that when bamboo

columns with the same height-to-width ratio had an increased cross-sectional area, the axial compression
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resistance also increased at the section. Furthermore, it was found that laminated bamboo columns had greater
load-carrying capacity than solid softwood, while laminated bamboo beams had lower load-carrying capacity than
solid softwood. This was attributed to shear failure caused by the adhesive bond strength, with an average shear
strength of 7.3 kg/cm? and no damage observed in the wood pieces. Therefore, for the development of bamboo
columns and beams, further studies and improvements in adhesives or methods of securing small wood pieces
together should be considered to increase the load-carrying capacity, making them more viable for future

applications.

Keywords: Shang Mon Bamboo, Laminated Column, Laminated Beam, Axial Force, Modulus of Rapture
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