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ABSTRACT

Science Center for Education, also known as Bangkok.Planetarium, is an area for
exhibitions and activities for modern scientific research and continuous development in terms
of knowledge for youth and general public, normal person and person with  physical limitation
such as elder, disabled, pregnancy, and also children. However, with physical limitation of the
area, these groups ‘cannot access some exhibition and accommodation areas. To promote
equality, the author has proposed method to improve the exhibition at Science Center for
Education. This research intends  to study physical characteristics of the exhibition to
determine related issue that obstructs the access and propose a solution.

The exhibition in._each building can have could have trouble accessing information.
This is due to physical environment factor which does not allow area access, so there is
inequality of information access. In order to find an approach to address the issue as well as
promote foundation information for Universal Design exhibition, 2nd building of Science
Center for Education is chosen by adhering to the Ministerial Regulations, Facility 2005 needs

in setting the approach for environment adaptation.
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2.2. LUIAUAANITEBNIUULNENNAY (Universal design)

WIANUAANITEBNUWUULBYINAY (Universal Design) B NTBULUIAANITEBNLUUES

g1UIEANNATAINYTEANNLIAGRNIRE5OU 9 MY taeAiladenisidaunazUseleyidldasyln

[
=

Auen AsauAgu dmsuynauynmaynaiieliruludinuldiinnugiuauania leegraviniiey
M (Syazwani Abdul Kadir. 2011) lng5e95unguauvsayanafiiniunainnalgnian1gnn
i awnaly Augeeny Aulle ALLASE AN dn3lingsa. auiingg Yvuan a1ven $19018RNIT AU
Ansnedayginazdnta a1 aluidansefainsusyaniu danyagain Yaoady uazlteu
lpeeedasy net1eauysal (James Mueller; 1997) fiaunsaldanulasegie azainUasnde
'Y o = - v = v a o £ o v o w
lnglisatinuUawiSosaniuumiing welviaulaaunils (@USn adafes. 2546) wand1Aay o9

nseankuULiannAY (Universal Design) {8 Usznis loun

1. yneldla (Equitable Use) nisaanuuuainisaasieaniinisudulunisldass
VoI LUTIFNeTY warsInua1n19e Ingdrilifisaninazain Yaonde waseamivinieuiu &
NATEnaeILilavinRasluEeIven1sUS U T U s g liaInn3asessunislgaue o4

o <
nAY (@3v17 FulTaliazAme. 2558) UASSEUUILEINIABY (AUNNIUA a1eswsd. 2556)

2. d1ereaaudiala (Perceptible Information) Tun1seentuuds@iuIgAILEEAIN
Tiuynawtiy, venaindserwaemiademnmdugunialpieg uda nsasenuitilaniuss vy
& | =~ o o v ¢ & aal o0 § ya o I a
nMstauLYY nasuend nasvinlaedydnval iWueigevialiinaslddsgursamnuagainiull

UsgAnsnmunndu (alisuns wusnil wazane. 2557) (45viRaulsaliazans. 2558)

3. 14911418 (Simple and Intuitive) nMseenuuuigliaaunsaldauitg ananiy
driindgunsnidsdnneanuasainiaedugnesnuuiiiion1sidnuiiiiewasaiuisaiilale
m39riu i neaednsusadu luiuinsseau anunsadilafeisnsldnuuazussleviveuiu

10 (gelisuns wednid wazane. 2557)
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yanvane lagea1ainalenitisnnaiuisaldulaazainiinisidauiiovinvseiledruile
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AN LLAZAUYST. 2548)
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i ) a X 5 | o Y v o < | <
e duenvawiintulalaglinls wustule sdunn aeldTanudause Wy aunuaa wan
wariin1sgafned1wiunuisietasiunisiinguiingainnisldnunianain (ngnIEnsas

AMUATIBIUIBAINEEAINTUDIANT SNNSULNNTUIDNNANIN UaZAUYT. 2548)

6. ldusetios (Low Physical Effort) nnseanuwuufiimiuasmnfen1sldaudngnig
Y9N Weldmdemudn® Life1eenksiuin ¥IefoIng e tltnuialgAse LI unN19aIAng

matndulussenfiningay (Gadsuns  wesnid wazaaz. 2557)

7. aunanazdunizavnasiinnstaslddee (Size and Space for Approach
and use) AeTuIRkas Wil OuARLIsal gnsaldnulisgiEsaInien1seeu N15TURA Y
lpgusiaannitauluveidednianiaiinieg. vsenisieasulyy (§359@ fulsaluasanie. 2558)

=

a819lsfRId ot tasunisiiauideganlagALg ITularaonkuUNNAIUNNT

a a

ponkuUenAw AT AvasTuusssy Wnewiuanudilaluusunvo iy

8. AIUMNITANNININUTIFU (Cultural Appropriateness) LA1INHALET1IAMAT

(B2 o '
I ' a o A

NTusTTNN Tusglulias USUNTNEIANY B uMND an A uwaeNa Lae LA gyunlu

Y

1% '
A a I

Anuddnuasiarsmasiiuasiu (Maisel, 2012) Feaonndosfyuiuvlundasiiuil fiawse
Fuiudinldnuunilaylifausnansanan wadoudu (usn aiaRe3. 2546)
%QLLuaﬁmﬁﬂﬂdn@ué IDeA (Center.for-Inclusive Design and Environmental Access)
IiannnsoumnAnlvaldmiunnmiuAnnisesnuuuiiiovneau (Universal design) fiitiunnsld
usaRmomsfidusumadinuuarguniniazseuiuunumesuune sy deay
LazIATIn MslESuLuIMNLARNNTEBNRUULIENAAL (Universal design) (NCSU. 1997) %38
wnAnnsBaniuUAmSUNNAY (Design for All) TadesaonadasiuiuAnduna i fulugiuli

1A Inclusive Design Mdunseenuuudmsugalmi lneasdfgeonguazauiin1sduiuundy
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aansaReUALBINTDRNLULTIRToUARuNaNALTT A LA nranel i ns iUl udsnuldog 1
Wiiley (The British Standards Institute. 2005)

fatfu dmssaniznielu 0113 2 audinermans wensAnwidglénnndy ynanin
$me Tunseenuuvinssamsisindufonihumndnisifuniseeniuuiiiennau (Universal
design) uluwwimdlunisfinw ibigdhsuiinssanisanunsadnldlalaslidndudesende

[ LY & [ a
n1sUsumINTENIIRLALUUNLAY

2.3. wurAanaanUasrUsenavusvdatnenssuateluvaslingsanis

adAlszneUN1seaNl Ul uan1UnenT3u (elements of design) ABMISUARAITIAINAR
dofemunumuiaz leglildedlunufadzagrnfowsgnunsndiluyuadziniseaniuy
AansafNassAniIsaeaIumINg Tnegiaennutazvinaaudilanseuny Anwdnvusves

AanssuwgAnssuLveRzdamunueluLLY
sutiuantdnenssumieluresingsanis fie malnaueteyanendniuet akdgauls
\NaFeaseAU NS LU UBNUTTAAY AeUsEneumieing A&wes nweie vinbiiaamsiseu;
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1Y A . 1 v P
91A1ANSITUAILAITERNLUUTNEYIAAY (Universal Design) lagnasuszuianadoyaiieie

16 Fsldnaasuinduglonnsgiu (Housea o3esuseiasg, 581 e, 2553)

Y

PNUNAIULTDIY ﬁ?ll'ﬁﬂ‘ljﬂlﬂLﬁULLU’JVINﬂ’ﬁEJEJﬂLLU‘U‘aVliiﬂﬂWiW]ll‘MéjﬂLLu’Ja@ﬂ 19

=

ganuuULiiennAU (Universal Design) n3fiAn®1 81A15 2 Audingeansiienisinuilag

[

bazagUihtaiedesenudiladuy 3 Ussiau dedl

¥ il [ il
= [

9 zfpsliNuiwunrauiunsitauvessaiduiianuisarfanssusieg lalu

H
=)
=

=b
-

a &

nssenis Inediuitinsagdesmiatadaglunisanues lunasldTaniildunsunie druinsenis

q



13

1 I = a 9 1A 1 < 7 o = ¢ Y a a
YUV UNTBEAU IEJGL“UL‘WENLL(ﬂiﬂL‘UULWWUUWﬁﬂWUQﬂQ AUNTUBA LLﬁ%ﬁuVl’JlUVIiJ‘ﬁiy,MﬂUﬂ’ﬁL@u

a

Une

2. dumadnesneluinssanisdendrfieine fasdmneanuazainiiissnelunisld
aduiind wiewtiiaaiadiome lunsldnulasfaguszasddilosmundunadionese
arndlaluiinssants Sneazdendsd (Dean. 1994)

2.1 wuukuzthidunia fidaunsuisdumedyas wieidunsdedunsiiu
wavilvsdvsenlunisuszaunisaliseus
2.2 wuulaifllassasn iinndeniiue eegnedase tnaliiinnsuugidunia

2.3 wuzihleenss Wunisannmduniadi-eon tnevinlmannisisesdaisu

-
L3N

[

3. ineuien Iudedilumsdnuany Iméﬁuagjﬁmmq uazies luusazsiasingsnnis
Tngrivuavung 1nsguvedeEedEoulaysEfunIe divil idenadospinuUasndederiivy
LAzVARKINAANISBBNLULIENARY tA3eIEUIriaawTn Bug wazsgldadsdntauniiu
g geliiiAu 90 guRluns kaglyiiindy 30 teuRwes Inedanaiurdsuasnguisiuns

wapulmvoasremguesaURnis

2.4. mapdaulmsakazdadIuInIevasdldsauu

v} 1 1 a ] @ @ ¥ 1 a
YUINLATENFIUTINIYYDIAUANIS L UsBaN DY 8 Usywulawnn 1. Usebanyasminuinig
2. YUINTNNIYVDIAUNANT 3. mumﬁuﬁﬁm%’umuﬁa 4. YUNATETLERN 5 YUIAYDINNTYLT

6. MunisindsgUnsal 7. seevinsithunazunindionys 8. wsetsou I5wazden fewialuil

1. Ussanuaenduinnig
NsuUslszinANiinishie yaranlivedndnlunisuiRnanssuludinusei1iunse
a1 ! o = ' 3 va dl' a 4 L3
nsfidusanludiay Gaunannisunnseanianisii, adwedeulns, 3nla deans, osual,

a a a ¥ 4‘ d‘ ¥ 1 ¥ 1 a
nAnsIy, afdayey), NMsiseus warduaiusenauluauguassaie lawdslseianainuiinis



14

[

ANULARSAINANIT 7 UTELAN (USZLANBAZUANNUNAIIUNNIS 2UUN 2. 2555) waluideil

AnwiAnuanIsiies 1 Uszan laun

- prwfimsnsnsideulnviesnane vneds yaeaiifideddalunisindoulminys
1§ 2 Uszunn arufinsmnenaedeuln anufinisniadiusienie

AufinisnanIsedeulm fe mmﬁmiﬁ:ﬁmmuﬂ‘wiaw'%aqzy,lﬁammmmmﬁum

aduazlunmseaaulm Lo T WaU 97 490 %38 DUNIR @IUANUANITNINEIUSINTEY AD AN

NANURAUNAVAsYE TUr 8167 LaznNanwalve TN 1eaLiulsos 19T ALY

2. YWIAININBVDI LLTONTY

YunsnelurdussruRnIsnienisiaaa vt nteliimie dudvuinanunInaann

£%
Ly

Uanglfidnsuiisvanelelmdu vunansenins 70 RS

YIRS N 8TBIAURN IR sedeulafidesandu ivuianitendneUszuia 70
e TouiamingennNufasduanena 120-135 wufns Suuinaaiugsainiiudedid
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gURALAT (Waley Uy uastiving deuniwg. 2545)

o

1.10;1:25% m. 0.65-0.70 m.

i)

—>
0.45-0.55 m.

0.70-0.75 .

0.70-0.76m

0.45-0.50-m

1.10-1.25 "m.

Ani 2.1 LLamﬁumm'Nﬂwﬁuaqqlﬂﬁi’ﬁmﬁu (Bielefeld, Bert. 2016)
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3. vuaNudmTunyufa
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AW 2.2 LLamwmmﬁuﬁﬁm%’umué’a (Bielefeld, Bert. 2016)

4. PWNSTEU

SEYYLDDUYDIAUANITLNY vhﬁmawhﬁuiﬂa%;ﬁuaq uANLANIsYRIAazUsEMNT taY

DoNYE BUUTEL Y 175 WuRUAS war BeNUMEIUTEINM 100 wuRluns (Waliae yyaey,

Nl Weaunswe. 2545)
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- 05
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1.10-1.20 m.

0.50- L.600m.

0.10-0.40 rm.

D g

AN 2.4 Landddus Tz dauMe Tasady (Bielefeld, Bert, 2016)
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< v HoSea
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> €
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3 <

<

€

AR 2.5 WEAPIUUIAYDIN9AYAT (Bielefeld, Bert, 2016)
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U 7 1 4! d‘ 5 d"’ dl v 1 v =1 Y] 1
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Rosenberg. 1991. Human Factors in Product Design. Amsterdam : Elsevier.)
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a o

‘:I U U
A15199 2.1 LAnSSEEEAnRIUI8UWAZIUIARIDNYS

TRy AN IRENYSYUINANZR yuAiupzti
(uRLINT) (URALUAS) (LwuALInS)
35 1.5 y/ A
70 v 5.0
105 4.8 \ 1.2
140 6.6 9.9

edeya szernisinastienmuzauvziesintioilusvey 50 wuiuns Jadense
ToYALADIDYAIAINNY 100 LwuftinT wazlaiiiy 150 WURWAT Szeevuzauign ananans
Ungavdosges 130 wuiwns veutheliasdnii 75 wuiwes Jadheduifiventdeyadnians

Idoya wazwou Jasverauthe avsseglndgauszana 70 wuiwns lngtaluudilulalndan



Uszann 45 wudwns tnesseztheuriumilervedasaddidsndy 200 wufwes (wiales yey

Uey

299, Uil Weunswe. 2545)

1.98-2.03 m
1.98-2.03 m.

1.10-1.27 .

1.00-1.12 m.

AN 2.6 wandTvarRnnallularIuInfIanes (Bielefeld, Bert, 2016)

g

8. 1AFBITOU
dl & 1 I~ A & gj
A5adLS auar Uy 2 Uszinvae TRenuTulgues

[

Igmsilamiugalssann 75 wuhlimsiagasdnuinialalfzegsdegUseanu

60 1URLLAS LneildrurpdlfzNguaaniIUseu I 40 uplies

oy

AN 2.7 wansszesfnnalnebazvungisnys (Bielefeld, Bert, 2016)
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B2
<
o
=

0.70-0.75m.
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2.5 n15U52lUa1n15N18%aINISIN TEIUNUA 158 Post Occupancy

Evaluation-POE
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2. 99AUSZNBUNIIAIUNGANSTY (Behavioral Elements) LAgIU03iuAUNITIU
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2.6 N3TUAUNITANLTINITBBNKUY (Design Thinking)
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AT 2.8 LARY 5 TUADULLIAATIUDINTODNWUY (Design Thinking)
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2. Define Ao M3rimundn Jymiiedu 91nnsvinsfinwainnguidmanepieesls wse
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a = A

1S8nBNeEY19I1 Point of View Fsinualaegrednauintymiiintuasszls (Problem
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= |
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q

o maneusulalun s Usuyse (Simon. 1996)
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(User Experience: ux)
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YFudssnnmnistdauvesldiunisseus (Mark P. McCahill. 1991)
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Learning process of architecture student for exhibition
“Science Center for Education”

Design according to 8 Goals of Universal Design

Ukrit Wannaphapal, Antika Sawadsri2

ABSTRACT

Science Center for Education, also known as Bangkok Planetarium, is an area for exhibitions and activities
for modern scientific research and continuous development in terms of knowledge for youth and general public,
local and international, normal person and person with-physical limitation such as elder, disabled, pregnancy, and
also children. However, with physical limitation of the area, these groups cannot access some exhibition and
accommodation areas. To promote equality, the author has proposed method to improve the exhibition at Science
Center for Education. This research-intends to study physical characteristics of the exhibition to determine related
issue that obstructs the access and propose a solution. A role-play and site survey conducted by 2" year
architecture student of Bangkok university has shown that there are several obstacles which obstruct the usage of
persons with physical limitation, such as facility signs, space, lighting and display technique, and accommodation by
applying Universal Design, which is developed in conjunction with several institutes from both public and private.

These are the solution and design proposal to support equality in usage for the exhibition.

KEYWORDS

Universal Design; Exhibition; Interior Design

INTRODUCTION

Due to Science Center for Education’s policy which aligns with education quality development plan of
Science Center for Education year 2018-2022 in the 3" strategic 6" strategy regarding arrangement of
accommodation to suit Universal Design, which seeks an approach to adapt environment to improve quality of life
for every group, as well as to create synergy, environmental adaptation according to Universal Design by working
together between public and private sectors. These communications induce improvement for quality of life which is
an approach or prototype for environmental adaptation within Science Center for Education to enhance quality of
life and social equality.

Science Center for Education is a learning place in science terms that affect learning of community and
most people view that/most people view, it is as a learning place for people who seek knowledge. Science Center for
Education has been opened since 1955 under the name of Science Center for Education, also known as Bangkok
Planetarium, which consists of 6 buildings throughout its 60 years of operation.

The exhibition in each building can have could have trouble accessing information by certain groups of

people with special needs. This is due to physical environment factor which does not allow area access, so there is
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inequality of information access. Especially for building 2 which is the main building for information about building
patterns that are unique architecture designed by Dr. Sumet Chumsai Na Ayutthaya.

In order to find an approach to address the issue as well as promote foundation information for Universal
Design exhibition, 2" building of Science Center for Education is chosen by adhering to the Ministerial Regulations,
Facility 2005 and specifies participation from person with special needs in setting the approach for environment
adaptation in conjunction with 2" year architecture students of Bangkok university. This is regarded as creation that
consists of public sector and attendee participating in proposing design to emphasize the value of Science Center of

Education.

RESEARCH OBJECTIVES

The research has objective regarding learning process of architecture student to create environment within
Science Center for Education that conforms with Universal Design principle.
The objectives are:
1.  To study issues regarding physical environment of Science Center for Education that affects person
with physical limitation in terms of access to exhibition.
2. To study the pattern of exhibition in building 2 of Science Center for Education that is suitable of
behaviour of every group of people.
3. To propose design for exhibition in building 2 of Science Center for Education that conforms with

Universal Design principle.

Conceptual framework and related research theory

Universal Design is a concept for environment and accommodation design. The principle is to design for
ease of user, safety and available to everybody and does not have modification and specific for any group of
people in particular. Universal Design consists of 8 basic principles (Selwyn Goldsmith, 1963) that are applied as
design concept.

1. Equitable Use. The design can allow eqality of usage for users with different ages and ability. It
concerns ease of use, safety, and equality. There are sevel research regarding renovation of public area to support
usage for everyone (Surachat Sinworn and et.al., 2015) and public transport (Chantakarn Chayapong, 2013).

2. Perceptible Information. Apart from_equipment for accommodation in the design for everyone,
creating understanding by visual system ,such as colour difference and sign, assists the accommodation to by used
more efficiently (Sudnirund Petcharat et.al., 2014), (Surachat Sinworn et.al., 2015).

3. Simple and Intuitive Use. Design that user can easily use with common sense. Many of accommodations
are designed for ease of use and same understanding, such as slope for trolley in area with different elevation, that
is understandable in terms of usage and usefulness (Sudnirund Petcharat et.al,, 2015).

4. Flexible in Use. Design is compatible to usage of various user. It could have several usage options,
can be used by right hand or left hand, can be used by everyone including disabled person with no fingers or
elderly people with low muscle strength who can not push and turn conveniently (Ministerial Regulations, Facility

2005).
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5. Tolerance for Error. Design is supposed to reduce danger or accident that could happen accidentally
such as handrail in dangerous area, handrail at stairs, fall prevention rail, will be made of strong material such as
stainless steel, steel, and will be securely installed to prevent accident from misuse (Ministerial Regulations, Facility
2005)

6. Low physical Effort. Design that accommodates ease of use within normal posture and normal effort, do
not need strong effort or repeated effort, such as slope with suitable steep (Sudnirund Petcharat et.al.,, 2015).

7. Size and Space for Approach and use. With appropriate size and area that can be conveniently used,
reaching and holding can be done without constraints of physical limitation or movement (Surachart Sinworn et.al.,,
2015).

8. Cultural Appropriateness. Respect and adding cultural value in each context of community to reduce
the differences without causing problem in terms of feeling and respect to each other (Maisel, 2012).

Conceptual framework and related research theory.Universal Design consists of 8 basic principles that are
applied as design concepts.Because the Center for Inclusive Design and Environmental Access has developed the
new framework of such concept for universal design, which focuses.on original usability in order to be part of society
and health and accept the roles of cultural context. ( Steinfeld and-Maisel, 2012 ) Both of Universal design (NCSU,
1997) or Design for All are consistent with such concept, which is the basis of Inclusive Design, the design of new era
that engages more elderly and disabled and meets the need of diverse groups of users in the society equally. (The
British Standards Institute, 2005):

According to related research, 8 principles are applied to be suitable for place and behaviour of the

usage. Therefore, this study will emphasize on the 8 Goals of Universal Design.

Review of research method for research related to Universal Design.

Research related to Universal Design will mostly begin with accessibility of disabled and elder issue. There
can be differences in terms of research place: museum, center of education, public area that has usage of every
type of people. However, every problem starts from inaccessibility to information, news, and accommodation.

Representative samples depended on the chosen problem, which groups were related to and and where is
it in, such as a research that choose only disabled persons who could, be drive by themselves to study the obstables
in accessibility of public area (Chantakarn Chayapong, 2013).

Research method is a qualitative research with site survey on accommodation for disabled and elder and
conduct survey about obstacle in area accessibility to analyze and propose solution to the problem (Sudnirund

Petcharat et.al., 2014).

RESEARCH METHOD

The research “Learning process of architecture student for exhibition Science Center for Education Design
according to 8 Goals of Universal Design” is a fundamental study to determine framework and issue of exhibition in
Science Center for Education by applying physical site survey for environment in the exhibition as well as
researching the document of study that has been conducted before, in order to develop database, theoretical
framework, and problem occurred in the exhibition. These will lead to understanding of the problem and
determination of the solution that support environmental adaptation, which assists everybody as stated in Universal

Design principle.
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SCOPE OF THE STUDY
This study is a survey research regarding the design of accommodation for everyone in the community
and encourage the study on pattern of exhibition in Science Center for Education, which includes content in

physical environmental design of the exhibition with application of universal design principle.

ucation.

RESEARCH INSTRUMENT

Instrument used in data collection from questionnaire, interview, and survey, the author has developed to

conform with objective and conceptual framework of research as follow:

1. Basic data collection by informal interview about general information on Science Center for
Education, exhibition pattern, display, sroup of audience, as well as study from KIID take 2 dialogue
with the title of “Loong Lao Dao” by

- Dr. Sumet Chumsai Na Ayutthaya.
Bi-cultural architecture who designs Bangkok planetarium and building 2 of Science Center
for Education
- Lecturer Niphon SaiPetch
Narrator who tells story of the stars in Bangkok planetarium.
- Mrs. Tatiya Chaiboon
Director of Science Center for Education
- Mr. Krisana Lalai
A disabled who dedicate every breath Universal Design.

2. Interview with a group of disabled who attend an exhibition at Science Center for Education
informally.

3. Observe physical characteristics of exhibition by dividing participating students into 6 groups to take
photograph, measure the area, and perform roleplay as disabled person.

- Camera and video recorder, to acknowledge the characteristics that community can survey
and take photographs.

- Roleplay to act as people with limitation, conduct the experiment in exhibition area as 3
types of disabled person which are:

3.1 Disabled person using wheelchair
3.2 Blind and limited sight

3.3 Deaf
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In order to study and observe behaviour of disabled, study and try to understand the needs in area which

leads to proposal of design for exhibition.

STUDY RESULTS

The research shows that exhibition in Science Center for Education still lacks the development that
exphasize on area accessibility and activity for every group of people, in terms of exhibition and readiness in area
usage, and environment accommodating usage of everyone. In conjunction with data from questionnaire, interview,
and survey, the information is used to analyze possitive points and problems, therefore we reach the conclusion

that aligns with environment design for everyone as follow:

Figure 2. KIID take 2 dialogue, with title of “Loong Lao Dao”.
1. Equitable use, in exhibition area it is still not accessible to everyone. There is physical limitation in area
access and information sign and public relation that does not accommodate study with furniture pattern not
conforming to behaviour of every group of people. The exhibition access does not contribute to study and not

interested.

Figure 3. Exhibition area does not accommodate accessibility.

2. Perceptible Information, content of exhibition is in appropriate sequence as it is studied by popular
Thai scientist in sequence of the content, however the pattern of exhibition is out of order and can not be used for
every group of people. There should be a practice and improvement to implement clear communication and study

which will be easier to understand.
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Figure 4. Exhibition in Science Center for Education can be easily communicated and applicable to every group of
people.
3. Simple and Intuitive, exhibition pattern and furniture is still an issue, along with surface in display room
that presents a problem in area accessibility partly as well as incompleted slope. These makes the exhibition has

some area that is difficult to use and.inaccessible.

N
JRORHERRT
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Figure 5. Exhibition area that can not access and participate.
4. Flexible use, exhibition in Science Center for Education is not designed to fulfill the usage with several
options that can solve usage issue. These are direction sign, information sign, display area, activity area, that does

not allow the user to adapt the usage as desired or monitor user’s movement conveniently and safely.

. A
Figure 6. Exhibition area can not adapt to suit usage, monitor user’s movement conveniently and safely.

5. Tolerance for Error, exhibition has several dangerous area that could easily lead to accident. Furniture is
not suitable for every group of people. The surface that has an issue is slope with elevation which is not up to
standard. There supposes to be a warning surface for different height between road and pavement and bridge area

that does not have fall prevention rail, which may have a risk for danger.
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Figure 7. Picture showing exhibition area, several dangerous area that can easily lead to accident.

6. Low Physical Effort, exhibition area is not easy to use as it should be. Some area require notable effort
such as elevated area that requires more effort for wheelchair. If we could eliminate uneven area, this would greatly

reduce the effort. There are several activity that can not particiate as they require a lot of effort.

Figure 8. Picture showing uneven area of exhibition that require more effort for wheelchair.

7. Size and Space for Approach and use, exhibition area is not appropriate for usage of disabled.
Wheelchair user and blind person can not conveniently move and lacking of sitting area for disabled, as well as

arrangement-issue for unoccupied area that is dangerous for disabled.

Figure 9. Picture showing area that does not facilitate the use of disabled, which lead to problem and danger in using

the area.

8. Cultural Appropriateness, in terms of exhibition design, respect and cultural appropriateness of the
audience in this part is not an issue, because every part of exhibition has an activity that everybody can take part in

and is appropriate for everyone.
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CONCLUSION AND SUGGESTION

The study has led to environmental design of accommodation for everyone in the society and promote
equality to knowledge accessibility of Science Center for Education, which emphasize in Universal Design.

With the pattern in encouraging the exhibition to be solution for management and to provide
standardized usage pattern so that everyone can study, use, and be part of development as stated in the policy
without any difference. There will be a pattern that align with modern exhibition and equality in the access of
information.

1. Equitable Use is creating equality between people in the society, ranging from children, elder, and
disabled. It supports the use of people in all age to improve accommodation of user in that area, such as public
area, and is conform to suggestion to renovate exhibition area to support the use of people in every age (Sudnirund
Petcharat et.al.,, 2014).

2. Perceptible information, the exhibition needs to have easy to recognise environment and unique
characteristics and can strengthen point of interest such as sign indicating unquire information at each point to be
easy to access the area and recognizable. As well as technology used in the display that goes in same way with
usage and create uniqueness of each area to be recognizable and be point of interest (Surachart Sinworn et.al.,
2015).

3. Simple and Intuitive Use, pattern of use in each area should be up to standard with ease of
understanding. The user can understand the usage and create behaviour that is group of usage of each similar
pattern of each area, in order to make the audience participate in activity in line with usage pattern that will
promote equality (Selwyn Goldsmith, 1963).

4. Flexible Use is suggession and improvement of exhibition that contains certain usage characteristics that
can be adapted or moved by making each area adapt its activity to serve diverse activity in each exhibition that
conform with Universal Design principle (Surachart Sinworn et.al., 2015), that indicate adaptation pattern of public

area.

5. Tolerance for Error, in some area of exhibition that is can easily lead to accident, the area with problem
is area with different height, different surface, and should have danger warning surface, slope that is not up to
standard according to the study of Sudnirund Petcharat (2014) and Surachart Sinworn (2015) is a survey and
improvement in accommodation for disabled and elder. When the equipment and accommodation are correctly
installed as per standard in related law and have possibility to be used in exhibition area renovation.

6. Low Physical Effort, there is some area in exhibition that is not as easy to user as it should be. Some
area require a lot of effort such as elevated area that require more effort for wheelchair user. If the area is improved
to be on even surface, it would reduce user’s effort which will confirm with the research of Sudnirund Petcharat
(2014) and Surachart Sinworn (2015) that has improvement in area that used to have usage obstable for disabled
and elder.

7. Size and Space for Approach and use, exhibition consists of area that is not appropriae for person with
usage limitation or movement that is not as convenient as it should be, in terms of wheelchair convenience and
blind person with problem from the floor, furniture, and some area that is still dangerous to person with limitation.

8. Cultural Appropriateness, in the exhibition, Content of the exhibition shall not refer to or show

disrespect belief of attendee, as well as respect of employee in Science Center for Education.
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Figure 10. Picture showing design presentation to Science Center for Education.

According to the questionnaire, interview, and survey from 2™ year architecture student of Bangkok
university, 50 people, it is shown that exhibition of Science Center for Education still can not address accessibility
issue for everyone as stated in universal design principle, in order to support policy and adapt the exhibition to be
accessible conveniently, safely, and equally. Due to short period of time, the author has analyzed the design and
improvement for exhibition to be accessible and provide accommodation and everyone such is information sign,
furniture, space, lighting, display technique, surfaces, that can address display issue of exhibition in Science Center
for Education. This requires cooperation from every sectors as'a guideline for user participation that leads to area
usage and environmental adaptation in a better way, as well as architectural knowledge in terms of universal design
and awareness of equality from everyone in the community which is an important component of exhibition

development at Science Center for Education.

“Cooperation between scientist and designer to create equality

for everyone in the society is important.”

Benefits that Architecture students obtain in this research

1. Learn how to use equipment. for disabled in order to understand better the design for usability
according to the principles of Universal Design.

2. Learn and observe behaviors of each other resulting in understanding better the diversity of behaviors.

3. Understand needs, areas and environment of functions that fit physical conditions of each type of
disabled.

4. Understand different limitations of each physical condition of disabled.

5.Realize that importance of Universal Design.

6. Reflect the issues occurred with architects, as well as acculturate professional practices of architects in
the future.

“Today, Architecture Students of will be developed as

Professional Architects who design environmental usability in the future.”
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