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ABSTRACT

The beginning of this study is from the observation of visitor’s behavior in Astronomy
museum, Bangkok Planetarium. It was found, that there is a problem in interaction process
between museum visitors and exhibits. Therefore, this study focuses on increasing
stimulationResponses between visitors and exhibitions.

The porposes of this study are 1) studying conceptual interactive exhibition design 2)
analyzing the different types of exhibitions and finding the appropriate way for designing the case
study under the concept of interactive exhibition. 3) applying the study results as guideline for
designing Astronomy& Space exhibitions in Bangkok Planetarium.

The results showed that many different kinds of visitor actions and behaviors like Eyes-
On Action, Hands-On Action, Minds-On_Action and Feels-On Action are the most important
things in an interaction process between museum visitors and exhibits.

This study can be used as guideline for designing other exhibitions, which have the same

them or related to this case study.
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mulufifisfol (Museum Exhibition) savanoie inssamsnolusanifivesmmaad
Fedwnuqdlumsswisde 9 dumsheueditithmnedensdom  Tashlugms

Yunldowiaund Usilanganssu unziuaag

2.2.2 wanluniseenuuuiauand
Faug gneinm (2542 : 7 1nandmdniugnifigesdiiisdilunseonuunin
wene fail

1) Wuaruddguesiag Taolifnssewniedaulsznondu q udios
pslszneviivasiaiuiag iy

2) Imndifeafuingidaudas Tavl#wssmeiiiaauminaseungu

3) M3 Sanansdnadeiiiosduiusfu

4y midauaasdestandannisindie 9 lidudou mswwihiddhsuidn
dowii

5) imsfnunnuleeanslviinieginuans

2.2.3 yuliuumadeyes

Qe

Dean (1994 : 53-55) Idndnduwusnlunsufiadonadyss (Traffic flow
Y aa 4 P = Y nt"
approaches) vosunIsAmMInelunnsiugl InofllswazBoanedl
1 4
1) nuvsuziindunia (Suggested Approach) Wumsnindumalaslseann
A o P Y o A & o
Fahave Fawuusuilzinuanusoiiiosveationdauans Jelianuenluns
mldifadszaumssinisSoud
2) uouliliTasead1e (Unstructured Approach) Aidhasuhmisidensuiosay
el o é 4’ ’ & = 3
anvanle Tasldfimsuusindume Fauwvusuiies e duinssams luds

o

o 4
MAULTDITNI



3) uuuue i Inease (Direated Approach) Humshifaidumadu eonlild
L} o g 1 o_ @ L & o i
dosglinsuneu Tz TemidmivdlomGosddy  madeiiioadeiu  usenedl

Tymauufe HanevIAveINIdYes SIWDINGANTINMTHININODNYBIRId 13N

2.2.4 (NAIAMIDAIARAS
Nabuhiro Takahashi (1991 : 6-11) ld¥hmsAnuunatiamsdauaas Tasvnsdauds
Uszinnvesmsdauansdcwad  (Display) P luARsAusimwludlszmadiin  Taouis
i d
paniiiu 4 Uszinn feil
1) Aewadnsianuuszuy (Systematic Display) HumsthAmwadinia
a " sl 4 15 L] o "
peflszneuethaifuszuy MedeneaFosriuiauaas uiauiy
e X 4 4 ,
A¥anianansaiailumiomaniiosss  (Real Materials  and
Models symbolizing the theme) Wmrhiinsganawauluududu
' o ’ -y v &
wsn AoWgnNII0TINYdINDY 4
A A
AvseesgidszmailunnsmGess1n  (Panoramic  Models
overviewing the theme) dtiaauiios tlontlsnis niemsduezn
Usziamnans
- n’; A o o v A‘ = 3
-mIAndemnnIMniea S ManEal Aol (Graphic
NG 43
Installation impressive images to space) e ldaainnumaneves
A - @
1599577 (Theme) Mo uA NN A UMINAADS
¥ ]
‘Ms@nnadoszan (Mixed Media Installations) Wnisuraniiilu
L] é - 4 A.’ ¥ ar v
maviuaue  oeduaduilomniauans 1w adedluueiu
v v ¥
amniMn Tuvaeniageiaeeglusuuans wozuuuinesdseg
2
VUNY
Aemaduuuaianeitiuniouenan q uazananIninnIuiu
18 (Package Display by Modules) HunsaidduIiidnmiloud
o
Moainssens  Taomsandedovszaumdisa Bdwiuduszuy
Y428 (Module systems)
a o 3 [ -] d
-Amwaduuuyss pddomuiluuiiaing (Packaged Display) uns
»
vssgammadididisiuiiuiane cwsoihllduaawuunseia
nszneld
4
-n3AnRagnIsltlfduRus (Interactive Exhibit Installations) ¥11%§

WhsuansofaRendoyanazeduionadni 14 Wuszuunisiual
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89302 (Intelligent Museum System) Nfguasm L1 ormudoyalnid
11840 9y yusow-feeu

Ed
-m3AnfgUnIaimslidauday (Participatory Exhibit Installations)
A 1 \
o WddhsumusaBouiiszaumsalediaynaun wnndhims
Tannudmadneaasuuuaseliasan  Taveygalididra
o A a4 a 1 l y A o
agutums wieddmsmluminaass wnlidndmsnatfumemu

ms ldnou

& 4. 7 .
2) myadnassAiieNde (Exhibit Space Creation) Invdidauamnsn

¥
maamausunssauaasIaslflszamduianatt WumaiSuaunnmsunadeld

9/ L] =Y -} 1 1 A
fhugisssulavldnesidiuniussimiodediuanan iWoLEAINIT 1009
anminadouvedio a9 iavesdau viodanems 19 invesisuasdad
ey

»msi'hﬂmthuﬂmwmﬂﬁaui'fulnﬁ (Reproduce  Neighborhood
Environment in the Whole Exhibit Space)

-*mmmzmﬂmfh (Transfer and Restoration of Old Buildings and
Reproductions)

o adeessdien e laldnsenay 3 94 (Diorama-style Space

Creation)

b
A A

-MaadeeTIRIHeNI 19531135771 (Abstract Space Creation)

¥
7 A

v
s*asaduassamief luRdsiuaidahiwazamdnd  (Space

Creation in Aquariums and Zoos)

3) msuaauiunIneuns (Theatericalized) 1HumsvinausluFnfazas

nanadiudey Ianawiaiiu

g 509317 Tae 1M (Dramatization by Images) Tao1dinaTuled
MIRIONTN 19U 1IN 3 UA (3D images) MIDITUVRIWHAWIDNN
(Multi-screen projection system)

Ao TnvAndegUniolindeutho (Dramatization by Mobile
Installations) 15U M3 Wwemeimu msudauuuesiinanme ms
Wuesnssniusuiuioilfuee  msldvuoud  maldazu
muaul.mm'imﬁ‘aﬂ'am]nﬁﬁmmﬂzszﬁ'um'lm'iw uazms1Ag

o~ P o A
Whrsuduma Taswmuzindeunviaddimou
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v A a S .
1311509317 1A01¥M3a13A (Dramatization by Demonstrations) 14
o P [ A = 9 o
ueadausssundnlenn wu awille ausuazmsidush ms
_ ﬂ. = & { T
naapInnmaninasalaodmimnduntnevsy
o o - A
4) NASAUNMOZNOMITUTO951?  (Theme Museum and Parks) 1)
a a o a aa w e '
wauRananfidin  Sausssuludgnounauds  Assuaindumjiu

1199 61U 9549

¥
=

U A a o
UG : *aguaﬂmua 11’ VINTUIWU

3) msttenuiinMouns (Theatericalized) 4) AASAUITUAZENOMIFUTDI51) (Theme Museum and Parks)

i 2.1 szinnvesmitaansfcmad (Display) Tat Nabuhiro Takahashi (1991)

" 4 o P
vimssanssuludidu Mldnswdmannsiugin amnsorhl1aiudeides

o & & J = =] = oW ' [ |
Miladadiesduvesmsoanuuuiingrams 14 sufiriavounaiiniauansdn 9 udednls

_ e o ‘i @
ﬁﬁ']!.! NTOOALLUIALEAILINITAMS Tedpsofouninnufin o MuAMaNNISLAZITMS

A 4 A o A o ¥ a. & b a
'niﬂf.n«ﬂ\?‘"ﬂfﬂmu W‘aﬂ'ﬁﬂﬁllﬁﬂ\ll"lﬂu1ﬂﬁ1ﬂnu’]ﬂ')’]1|ﬂﬁuu FIUINNUAANITOONLLL
-

H

¥
=

A H o - o - o A o =)
nssansinedesiunmsitel fe manudaiinssamaedudsy e fduius
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1 Y G: o d =
2.3 anu i life vl §auwus (Interaction)
anunnovesdrinlfduiul AR msmgnsmad (www.wigipedia.org) A1
1 Y o Aq J A 3 =) L 5 o A
anunue 13 Husiavesmsnszih Nifatiuluds 2 @9 nieunndiniu dwdmanseny
1 2 A = { @ o
doflsdu q TasllanuAnRoafunanssnudeane (Two-way effect) Wussiilsznoudity
b
uaz ldundedilszney Asil
a a é , . o & ' A "
SimsmsAnrededs (Communication) AU 15U AU 2 AU HIB WINNTIHUY
fSmseumndu vie nsfadediomsiuszndengu ssfns Taudsseni
sz
-m3lAROUANY  (Feedback)  sewinmiinsilodfiidemiosdns 1w
- o A & & A ¥ as o o
ApuIAps wiaiRsoeile Ninseey IRvesdoyanaumumsaruguiisny
WoIRNTZIH
' - o @ L J o " a ' q‘ A
wirtu Idhmsilfduiusiliesiiss noudwgyferfunansznudefusznineds 2 d
A - o dy dl. o d < o 3 “a
FalugnAieilezNuadunansznuseninfdimuasinssanms dniulsanssetoiiu
L) L 4 - J T -~ 2 A 2 1
nszvaummljduiusnfeduldin - dnssamaiiudeidenaniznudeniuaulovesdidh
wu  dewalididhsuldnenszidomsdaudns  uazmsdauaasi dneundudemsnsyii

oI

a a Ay Y a ayg o 4

2.4 wIanNuAam AN e NIHNaY A us

J d’ 1 = = 1 t:;:‘ Y s

e ludautisgadntsssunssuneduinuaaane  Mbvidesiunsia
a A a aw w v e a a o ' w A
iinssansie Wiinedfdmiug laun dludesdinsigdiussenhaddoiuiingsans?

- - A 1 =) - = o ar = L]
uanNRamsesnuuLHnssAnsedudiuliifiaUfauininiolidiuiam  (nteractivity
or Participation) N1sAMUATBUTTURUS AR Y (Placement) aguFunveInmsInueag

! a a aw 21 aae ¥
(Context) Tavludamhusziflumsaguiivwiinssamsuuu jaumiuinldluanidoil

2.4.1 vitludeadimsUfduius szrnadidsnduiingsanms?
Anumnibousuiinsiue  Tasmanienszlfdunusuaziidiuswiuiingsans

" » ] aa W o A v
Edson and Dean (1994 : 147) na131 gauanlai lduminssusiie emdenduen q Hems
- o 13 aa o & A @ 4 ol
vssnwnnaidaou wie aanvudu uddmuniisiuel edhiouluilszaumssindgs
Winwunam ifuyana sutag UiiadeTag uaz18udenaws Falk etal. (1992 : 65) nan

\ _ o aa o A - A \

PRAAUNMNEIRNsANT quisssumaine quiinnmdas welfiaie ey
i Wunaseunds Wundu viedlunenz Tavilnseundhimwlumsiauaasuaziudiu

& = aa o L' ] o J oo o '
Hux‘l‘llﬂ‘lﬂ'ﬂﬂi'ﬁm'lﬂhlﬂ‘ﬂﬁﬂm"n Perry (1993) wn'nmmmﬂmawugmlumim‘ww1mtu°n
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wiseamilu 1) UfduRuT (nteracts) Wlumsiidausalumenonw dea uaza@ilygn
Aﬂ. o 4 &
2) ATWABINT (Needs) sz arunsaifin uaz 3) Hadws (Outcomes) Milums Idundenamg
T Wnug v wozn/fouwnasinun@  Falk etal. (1992 : 2-3) dadnTueadszaunisal
s ] o gi o s W o 1 - 1
wnsamal Taooadesrumsdfduiusseniie 3 v5um 18us yana (Personal) mounm
% Y g & aa o a o
(Physical) wazdenu (Social) Fesanuauyssivesdszaumssinnsiuaitzdeal fauiusasy
' g’: = ﬂ’wﬂ aw & A;d’)'d ' = o 1 a
sewieie 3 uSun  wennadidiimsideounsliimuimslfduiusdeiingsaniniiu
nszuaumsi ldguszaumssinisifou Haywood and Caims (2007 : 13-15) WU1IN1S
= W o q' A L = 1 '
U§duWus  (nteractions)  mameammdudsiidulss Temilunsdaaiugmsdisu
(Engagement)  uaz  madiwsananamsnhllgdszaumssimsfoudiFwanld
(Positive Learning - Experience) laomidhsausnuiludes Idsnnsinsaietaeleladluy
¥
YUADUNIOONLUY
g - ' awv o & ' o w a
vnmssunssudean  amseagy dhmsdgdunusseniegdhsuiutinssams

[ o

A da o o vaa w4 oA @ [ w aa
LﬂNﬁQﬂUﬂ’ﬂHﬁ1ﬂiHﬂﬂﬂWﬁﬂﬂlm L'ﬂ‘i13Lﬂﬂﬂi%ﬁ‘].lﬂ']imﬂﬁlﬂuﬂ'lﬂ‘r‘lwﬁE)ﬂ”linENWWﬁﬂﬂl"ﬂ

[ o

é o Qo
wazih ldilszaumssinmsfous Fsaeandesmuthmuenisdumsfinyive sifis Houof

PERSONAL
CONTEXT

INTERACTIVE
EXPERIENCE

PHYSICAL
CONTEXT

a2z Tweaszaunssilfduiusneluifis A (The Interactive Experience
Model) 1n® Falk et.al. (1992)

¥
ugoeslsfam Whwwnevesns3del Tdyjsniu ludsmsudilgmmsd fduius
L4 : O |
rInAUAUTINg IS AntuuSunihodestalszaeulidae 2 v5um 18ud VSunyana
@) waz vIummumenm @inssams) e Tueadszaumssilfduiusnelu

aa o 4 — L) L = ¥
ANBAUIYD4 Falk etal. (1992) TnvnzhvFunmaedennbildegluveuwavesnsidoil
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malfdniussenn
HrruiuinIiams

PERSONAL
CONTEXT

SOCIAL
CONTEXT

PHYSICAL
CONTEXT

M 23 pseumsite (sgyndnnTusadszaumssllfdmiusmoluins fual Tau

Falket.al., 1992)

242 wHnMMRANseRRIULTINIsAM et um Y fFintuinieildauin
(Interactivity or participation)

I8Tnanudainantsmatfduiutvseiidausm (nteractivity or Participation)
senhdinsuiumsdaucas Ty Edson and Dean (1994 : 146-147) 161271 LUIAUAANT
'cT'qsﬁ?nmsﬂﬁﬁuﬁufﬂ?aﬁﬁms’amﬁﬂﬁuiumuzuiwaﬂ?ﬂ#ﬁmsmﬁ 20 vips9 NG
msdpiinssansULRY Mimenmuauusiidenesiu S8R msuem Ml
msdteas fusnmileTnngivuidy Taoduiatundendudnuasmidaesiidoni ns
siAUANN3Z 916 (Blockbuster) nﬂmﬂuumm‘mﬁnﬁﬂszQﬂﬁmmnnﬁﬁﬁmﬁﬂIﬂmﬂ?mﬁu
sulumnsnlanadsniaes e fuinssamsSufaguuesin Tnofidamemnse
Lﬂa'*ﬂuﬁmqmuufoﬁ'iw (Through Space) vhuﬂmaﬁm‘sﬁmsﬁns:mmi‘luw 9 Tuvaei
msyfduiuinielidius medimaldinssamsgnadiasssiunnms e (Space)
TWiiause Tenflugeie q Taoiilefefinerdo 2 ade 18ud matmuaisufduius1ng

H‘l,"}‘}ﬁ.l (Placement) HAZUTUNMIHUTUBYBINII VALAAS (Context)
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Interactivity
G -—————P

Placement Context
=] - o % i - o
m’snmumﬁﬂgﬁnwuﬂw FJL‘U'I‘MJ VIUNVDINTIALTAY

H “u o A L] -3 - o s U 1
NNT 2.4 lt‘ll’]ﬂ’l’li.lﬂﬂﬂ'\‘iﬂﬂﬂlm‘lmﬂ’ii'?lfﬂi'L‘Wﬂﬂ'\ilﬁ?ﬂﬂ‘i‘iﬂ{]ﬁﬂﬂﬂfﬂ?ﬂﬁﬁﬂui’m

(1/524nA9n Edson and Dean, 1994)

2.4.2.1 MsmmupIBU§ruNus IRgid 15 (Placement)

Edson & Dean (1994 : 146-147) namensfmuadsufduius (Placement) 11
Adeaiuiioihans do1ui (Space and Place) dmdultdidhannlfduius o lugms
IMIAOMIIANTAS

Folupsdmuaitlfduius ity Sufluferdomsui iyt
sUuuua  esdidirunou SezRvisams s edimuansUfaunus 18 Sook-kyoung
CHO (2003 : 31-36) 1dhimsAnunnanuanitlduiuivesdidirudetingsamaniely
Fsduatmemand imswanonauglindeutvlss iamaasvesinsfusiinnmand
Taowisaondly

1) uoa (Eyes-on) Lunnnuda fis msvoaniufmosmedmiulvidith

suhadilefuiag #eifidhamyiatuifs fusidensuesriud ludins s

uereiiiifessmieiagilszaediomznges — Selsmguananravesyaurans

SUTIWALAY (The Age of Collection) YUTIAUATARAAIT T 20

2) N3y (Hands-on) Smmufaiieadude s Wediudsfichdyeds
winlumsianudilesfumsfauaamiodag L“L'quu'mnuﬁﬂﬁ;ﬁﬂﬁu'luqmnh

AT (The Age of Entertainment) H99101) A9, 1960

3) iRy (Minds-on) HuuINWAR AB MsTIveSuionguiondninma

Mugnmainnmand fiseusgiiiommalfiareuuuiines (Model) e 1 idh

suRanudhle 18Ty r‘ﬂuumm'luﬁﬂﬁtﬁﬂi'fuluQﬂuﬁamsﬁnm (The Age of

Popular Education) &suust 91.91. 1980
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4) {dnam (Feels-on) Humsidhlefiaunsds Taeddndatu Taoldlszeam
urenen wniganhiesiiu g dunssafuvesmsuoadiu nmsduie ns
185u uaznsaunau Fsmahiamuansauiu finudiyodtslumauiy
anudndoudyuinemaaiounainvany uuam"mﬁﬂﬁ’anfimﬁm'fuw%’auﬁuﬂuﬁ
Sausssuineemand (Science Culture Center) it muainmemans iifudoslnddn
TuuSunvesdiadsziriu denn uazdausssy Tauliosmilsznen Ae {@nfennm
IAWUDINGINAATUALFITUTIA (Feels the Beauty of Science & Nature) JAni9a
IYYIUUNINIIHIGYAY (Feels the Spirit of Adventure) jandeanunislusuing
(Feels the Hope for the Future) Jannennuemninlumsainassdvesinnmand
(Feels the Creativity of Science) ungidnaszminluanuiviAnsoudoinummeans

(Feels the Sense of Commitment to Sciencse)

EYES-ON HANDS-ON MINDS-ON  FEELS-ON

AN 25 mnaawanIsffuiuivesfidaudetinssamanolufissaatinowneaad
(1l32gnA91n Sook-kyoung CHO, 2003)

nnssunssuludiedu wlnldhlumssmuaBugdutuidmsudidhaunely

it Auaniu szfndosfunnaminisy faniuslifian 4 Siunmuiauazany
e fTu?y'uﬁammsnnﬁn"lﬁ‘immﬂnﬁﬁluL“Tmfaﬁ'in (Space) VefinmuuAnAg
wuiu (UszgnanadsufdmiuivesdidraudeiinssamsmuluafisSusninernani Tae
Sook-kyoung CHO, 2003) fswnziBeadail

1) M3UBIAT (Byes-on) AE1¥ULAZ NS IALEAENDBNNAMNY

2) MIN3EMAY (Hands-on) A wunasnms Sauaaslnddanu

3) M3finA (Minds-on) idwuuazms Sauaasdousiuiu

. e
4) M3§an (Feels-on) fidramuaz ms Sauaaaiiuiiodeoniu



EIONBAANT N NISVUNINTIaMN Iz "

Al
i

i f
el g R
EYES-ON HANDS-ON
LA > v ¥
HNTULAYMITAIAABNBDNIINAY gyuuazmsiauaadlna¥aiu
!‘/“.
\ = e
/ & PN
,/ \
/ .‘.
/ \
’ i
!\ ;
) ]rQ]lu Y4
\\\ I' ’_f"
] :
- MINDS-ON 3 i FEELS-ON 2
HIFMIAZNTI IR IR SN U e MITanmauiuiloRoi

‘ ey o : 4 \J s a . -
AN 2.6 AVTVIATULIONTIN (Space) ¥ Fumusa1 9 @lszgndnniunanuda
i fduiusvesdidnrudeiingsanmsmoluRisiusiinemand Tao Sook-
kyoung CHO, 2003)

2.4.22 VIUNMTHUTHOVRINIIALTAL (Context)

Edson & Dean (1994 : 146-147) namdsuiunmionseumsalfid (Context or
Framework)  iheadostudinsiauansie g iesiuaioiingsamsnidmuslun
M3fny

FaiEmitanaaniunmienseunsUfia suffudesaeandesfuaiudesmives
udnedufduiug eifumsdudiunns nizduldfidion 181955 fduitusdomsda
ueas Taodassaunssuiinerdostundas U duius aail

1) myduasylfifamsuesny (Eyes-on) Ias Conroy (1988) 8198911 Dean

(1994 : 27) 1Rnaniadnuaz Sngfidawar I gidhsunewazauls Tae

-3aq1ngjnd (Larger Objects) 9z 1d 19amesuuni
Saqndiow’lna (Moving Objects) 9z I 1damesumind
-"i'ﬂq?iuﬂan‘lﬂﬁu%’aﬁmu (Novel or Special Objects) 3QNNIITNT

agneaulaninnd uag

82644
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o A | i W v W w w
-AUNWNIFOH 1A (Certain Qualities) ¥043Ag 1wy Ingduasiy Jag
fimh s lifidhaudaanueauliegumess
U o A o g ¥ o = d
614 15na uenmiie lnndagiauaaads thedeyaniiudnesdilsznou
& A A o [} L '
wilsiinodosnumsldnisueaiiu (Eyes-on) Tav Bitgood (2002 : 468-469) NA123
i 1 o o L J o
thedeyanisiinomnfSoud1e  (Contrast) 5¥NINAIONYST  (Letters) NUNUNGS
A ¥ a = ' ' ° ' o o
(Background) e liiianisfsganazemde wazasnsdumstheldlndniudag
3 ] ¥ E =] v o 4 9 9 o
assnaazd i himsnedmdanioriunniag  iWedidhsnsrsuiagquaz
awthelunwion 9 fu
2) msduasulifansnszsha (Hands-on) 1o Ciolfi and Bannon (2002)
[ 4 o 3 4 ﬁ!: - s o o L
TdhmsAnyuiedhn i o ludeiideulsownielfdiug - duagaiolu
Wnsdunneegasaith  Taseyapaliermaiias vhmsduiadudesiudnuueg
L
wmMunmuesiag uazwungauiininigih (Action) Aviag Al
- o &
Nanwyuiag Yo
¥
-unttIngg (Aounau Tnss mton)
o A " ar o g
-funmne 113 dndemduriavioTaguesing
-wono 193 (1 w23z i)
o A M @ ar
Fuiimive1idndosvag Boa (Maungddn, malsedulszar, n1s
9130)
3). maduasuIMAamsAany (Minds-on)  1Aw Feher (1990) &9y
. " r o J - =
Mgistus (2004 : 13) narhmssataasndean s ldadilyg swdosding
wion  mswaneanenmen  nums Iaeeufudidisy Waansadisasuay
o &4 =) v oW ¥
auguAILls nilsmTonaremidunlsvesmsnanesla
4) msduasulfinans§dnay (Feels-on) 1w Sinker and Russell (2007)
NE1291 WIATIAIU (Scale) Unnudngronsauiuannms wesiaauliliasedy
-~ [} = 4 5 ¥ A =
¥94939 (Scaled down) sz liRamsEuTuaIng uddesns idaseazBonnuy

anuiuesa
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mnmsmumussanssuludhadurionn dnsoinigen Tssuazagyine 1y
amsamvesiinssamsioduasuIifafuius1dh szifetosiumsfmuais
Uduius 1igidhan (Placement) éﬂuuﬁaz%ﬁﬂﬁﬁuﬁ'ufﬁﬁﬂmﬁuﬁ'ﬁﬁﬁtdﬂﬁiw (Space) il
uananmu uazluvnzifeatu vFunmartiauevesnsdauans (Context) Nazlimsnszdu
Widans1935Uiduius  TasordumaiinmsSauansiiianumnzauandeiull (g
mnil 20 wavamsmbmapliuiiowiinssanmsuuuddius st 196
v finssamsfidaaiu s 9T U§duiug wesa nszihaw Aaaw wie
Fdna) AouSummaiuaueYeIN1I AR

otrelsfinn doarpitidoinmsidenTorsrunsilifndeaiovmn dhufieman
TumseenuuuiedeniulfifaUfdudug  Taosali18Tndnteinguseasiveamsin
uﬂmam::L‘nﬂﬁﬂﬁfﬁmsannuvuﬁm%’u%’mqﬁssﬂaﬁmﬁﬂuﬂmifu Fuiwznmaves
Fmstanaaslugduusiuandedueenly FnfumsasetsesshAnuwmevesiinsg
ponuuutanaasluudas Tagussaadnsdauans  Taodnuimnnsdifnudaediai 145ims

2L

ponuuy Bud lufidsdania q uazfamsdfduiussendsfidrsuioingsamsiusis

& 4.0 o a o »
a9z TN afmmuasdniuns e luunde 11



1 A a s A 1 ) = = o
maeh 2.1 aplmsden TeswanuAainssamseduaiu el duius

L=3 - a o~ x 4 = e o
TR Fauiusveaditrva h uANNAMTIHe g vIummisiiauevedaImA
uHINNUAA PR
(Placement) (Space) medua3ulvinad §auus (Context)
d d o o a L. o "
1) msueuuimome lupshnnw <inglngind1 ez Idldnameswund
o o @ A o '
TLRCR hlsiudng == Aagaaeuln sz Idlgnawesund
(Eyes-on) | ngaannnlanlwiviediey sxgnaulunnni

Aunasgunmiidedelavesiag sz g

Aidsuuaznisiaudasusneansiniu > : W
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4.2.4 Finveangny (Life of Stars)
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Science Culture Centers: Its' History, Concepts & Functions
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ABSTRACT

How did the science museums begin? This paper deals with the history of science museum
along with the development of concepts of science museum from eyes-on, hands-on to minds-on. The
eyes-on concept was predorminent in the age of science museum from 19th century to the mid 20th
century, however, hands-on and minds-on concepts were popular during the age of science centers
until today. But a more comprehensive and new concept of feels-on is necessary in the age of science
culture center, where science & technology is so closely related to everyday life and as well as society.
Science culture center is far more advanced institution compared to science museums and science
centers in the sense that science and technology is located within socio-cultural context. Along with
this new suggestion of science culture center, 1 will discuss a completely new concept of feels-on sci-
ence, which is far developed concept that that of hands-on and minds-on.

INTRODUCTION:

Science & technology is in any place at any time. We can meet science & technology in the
laboratories, in the laymen's office, in the house and even in the relaxing beach. Owing to the great
advances in the field of bio-medicine, nano-science and information-technology, we can live longer
and healthier life in a good condition, we can use good quality of cosmetics and we can connect each
other easily whenever we want.

Science & technology changes our society and our way of thinking. The universal gravitation
law of physics discovered by Issac Newton during the 17th century was the driving force shaping the
modern world which tried to search basic laws governing a society. Academie des science of Paris
defined the standard length of a meter by measuring the meridian of the earth and showed a possibility
of establishing a social standard for the enlightened philosopher. The Industrial Revolution during the
19th century set all the people work during the same hour from early morning to late night, wearing
nearly same dress. Nowadays, it is no longer possible for ever more people to think without computer.
We live, so to speak, in a world that "I exist since I connect”.

Science & technology is also the core of national economic power. Without science & tech-
nology, the Queen Victoria of United Kingdom could not boast her country in the great exhibition in
1851. Without the scientific researches and advances in space technology, America could not compete
with the Russia during the 1960s. And without science & technology, Korea could not make the 'Han
Miracle' from the absolute disaster of Korean War in 1950. Also without science and technology, we
realise that the world we are living could not sustainable
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WHY SCIENCE MUSEUM?

Science & technology is so crucial in our existence, however, we do not know science and
technology in fact. Frankly speaking, we live in a society ignorant in science and technology as a
whole. Although school science education give us the basic contents of physics, chemistry, mathemat-
ics, biology and earth science, those are school subject them selves not relevant to our everyday life
and even fun. Mass-media, such as TV and newspapers, deal with science and technology only when
there are some social issues, cutting-edge discoveries and fatal mistakes.

And then is there any way to guide the people to see various aspects of science and technol-
ogy more comprehensively? Is there any way to show the science and technology is the main force to
mould our everyday life? What is the best method for the people to think the present and predict the
future by showing the past, present and the future of science and technology? Above all, what is the
most effective way to induce student to study science and technology in this situation where students
getting less major in this field?

Western countries have already had the answers. These are the science museums and science
centers for popularization of science. Countries like United Kingdom, Germany, France, America,
Canada, China and Japan had built national science museums or centers and endeavored to promote
science and scientific cultures. Among the science museums, the Science Museum of London,
Deutches Museum of Germany, Smithsonian Institute in America, Chicago Museum of Science and
Technology, Conservatoire National des Arts et Metiers and Tokyo National Science Museum are the
representatives.

FROM SCIENCE MUSEUM TO SCIENCE CENTERS: EYES-ON

The very idea of science museum originated from New Atlantis published by F. Bacon who
got the idea from the Italian Medicci family who supported experimental sciences and men of science.
Bacon strongly recommended to amass the experimental apparatus and instruments as well as the re-
sults on the basis that only investigations and experiments, not speculations, are the true method to get
true knowledge. Some gentlemen-scientists began to collect the scientific apparatus and instruments
which they made and used themselves in their private house. The activities of "cabinet of curiosities"
in England and the "Wonder-Room" in Germany began to spread during the 18th century. The private
collections of such as Ashmole, Sir Hans Sloane and 'King George HT Collection of Scientific Appa-
ratus' were the most famous ones.

After the industrial revolution, various parts of machine and models of machinery were
added to the specimen of animals and plants along with scientific apparatus and instruments. The
Conservatoire des Arts et Metiers in France was an ideal model for the Patent Office Museum in Lon-
don. The South Kensington Museum and the Patent Office Museum in south Kensington, opened in
1857, having a huge collection of industrial products as well as arts related artifacts from the Great
Exhibition of London of 1851. There were added some educational collection, which came from the
Educational Exhibition in 1853. These museums would be the first science museum in the case of
United Kingdom.
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However, the South Kensington Museum was not the real science museum in the sense that
there was no active interaction between exhibits and visitors. The Special Loan Collection of Scien-
tific Apparatus held in 1876, had made the South Kensington Museum into a real sense of science
museum by arranging various science programmes such as 'conferences' for practicing scientists, 'free
evening lectures' for general people, 'science courses' for science teachers and ‘handbook' and 'cata-
logue' for everyone. During the 7 month from May to December, 20,600 items of scientific apparatus
and instruments from 12 countries were exhibited & amassed thousands of visitors.

The Special Loan Collection of Scientific Apparatus was the turning point in the development
of Science Museums of London. However, its great endeavor to connect exhibits to visitors did con-
tinue just for a while. In 1899, the Science Museum was born by combining the South Kensington
Museum and the Patent Office Museum, however, the visitors still had very limited chance to interact
with collections. The collections were just only for eyes.

This is the era based on "Eyes-On" science concept. In the Eyes-On science concept, people
think that seeing is enough for the visitors to understand the objects. What the visitors do in the mu-
seum is to look through the exhibits, selected by the curators with some special theme or purpose.
Here, the history of science and technology is deseribed as accumulated and developed one. Eyes-On
science concept is basis as well as outcome of The Age of Collection, which lasted until the first part
of 20th century.

Gradually, the director of the Science Museum of London, Sir Henry Lyons realised the im-
portance of direct interaction between exhibits and the visitors. He renovated the museum by intro-
ducing the Children's Gallery in 1930th by inventing various apparatus especially for children to touch.
In fact, he transformed the science museum as an institution for informal science education from just
showing storage for preserving collections.

SCIENCE CENTERS: HANDS-ON & MINDS-ON

The Deutsches Museum of Germany was more advanced than the Science Museum of London
in the degree of interaction with the exhibits and the visitors. In 1925, an electrical engineer, Oskar
von Miller initiated this museum with collaboration to city board, universities and industrial compa-
nies. Here, the idea of active interaction between the visitors and the objects come true through the
Diorams, a box of glasses in which some models or miniatures located, with which visitors had a vivid
experience by pushing the button for working the model.

The Deutsches Museum ignited the construction of new type of science and technology mu-
seum specially in north America area by showing the model to follow. Charles Rosenwald, once vis-
ited the Deutsches Museum with his son had a deep impression about the museum and tried to build
the Chicago Museum of Science and Technology focusing on hands-on activities.

The Exploratorium in 1960th was a completely new type of science museum, namely science
center for touching science, hands-on science. An atomic physicist, Robert Oppenheimer, who had
participated in the Manhattan Project during the Second World War, initiated the Exploratorium with
his brother Frank Oppenheimer. They invented various working hands-on models and apparatus
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showing the basis principle of science, especially of physics. They also opened a new area of sci-art
where science and various arts, such as music and painting, combined together. In science centers,
understanding sound using musical instrument and understanding color using prism and mirror were
adapted.

The Ontario Science Centre in Toronto was more devoted to working activities than the Ex-
ploratorium. Dress, sports, food and cooking are included within science and a special area for science
play, science concert and even science fashion show are arranged. The basic idea is center is that
hands are very crucial to understand the exhibits or objects. "Hands-On" science concept, concerning
direct experience with working models, is suitable for The Age of Entertainment beginning from late
1960th

From this hands-on science concept, the "Minds-On™ science concept naturally emerged.
"Minds-On" is more developed concept introducing the idea of assistant who promote the under-
standing of visitors by explaining the exhibits. If someone explains the basic principle behind the
working models or if someone induces the visitors to have some investigation, then understanding of
the hidden principles of working model would be much easier for the visitors. This concept is ap-
peared in part in the National Museum of Emerging Science and Innovation in Japan, where the retired
scientists help the visitors as volunteers. This idea comes along with The Age of Popular Education
since 1980th

SCIENCE CULTURE CENTERS (SCIENCE CENTERS IN EVERYDAY LIFE): FEELS-ON

However, science & technology is nowadays so closely related to our everyday life and so
imbedded in our way of thinking. Science centers are places, mnstitutions, exposures not just for sci-
ence & technology. It should play various roles for individual, for society, for culture and for world as
well as for world future. The functions which the science centers expected to play in our world are as
follows:

Science centers should be the place for Dialogue. In the science centers, there should be oc-
curred active dialogue between traditional science & frontier science, dialogue between history of sci-
ence & future of science, dialogue between exhibits & the visitors and dialogue between individuals &
society.

Secondly, science centers should be the place for informal science education for general
people. Since, we live in the age of science, the basic knowledge of science and technology is neces-
sary to be a citizen. The science centers, as one major institution for informal science education, con-
tributed to making scientific literacy men and women by informing the basic knowledge being made
and already made in science and technology to the people. Also, science centers should contribute to
youngsters by providing informal science programmes closely link to school science curriculum.

Thirdly, science center should be the cultural place for science. As newly born science and
technology during the 18th century was very important cultural expression for newly created middle
class especially in England. They made themselves visible by going to the science lectures, science
museums & exhibitions, and by reading science magazines. Nowadays, science is meaningful to us not
only as knowledge and as source of fun but also as cultural resourses and more as a way of life.
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From these, a far more comprehensive and new concept of "Feels-On" science concept is
necessary. "Feels-On" science concept is far more advanced comparing to those of eyes-on, hands-on,
and minds-on in the sense that it locates science in everyday context as well as in socio-cultural con-
text. This means that science centers, where science and technology exhibits by themselves, should be
changed to science culture centers, where science and technology is dealt with within social context.
In the concept of feels-on science, understanding something is to feel it using various senses as many
as possible. Combining seeing, touching, hearing and smelling altogether is crucial in fulfilling to feel

the various aspects of science. There are five elements for feels-on science concept:

Feels the Beauty of Science & Nature
Feels the Spirit of Adventure

Feels the Hope for the Future

Feels the Creativity of Science

Feels the Sense of Commitment to Science

In the feels-on science, these activities combined together for enhanced understanding:

: Exhibition + Activi

(Edutainment: Education + Entertainment)
{(Understantion: Understanding + Action)

FOUR ROLES OF THE SCIENCE CULTURES CENTERS

And, what is the science culture center? While science museums concentrated on traditional
functions of museum, such as collection and display, the science centers deal with science and tech-
nology within scientific context only by using various hands-on activities as well as by introducing
direct interacting programmes. However, science culture centers are the cultural spaces for feeling
various aspects of science and technology and for dialogue b/t science and society since science and
technology dealt within socio-cultural context.

What kinds of roles should play by science culture centers compared to science museum and
science centers? One crucial function of science culture center is educational one. As
Hooper-Greenhill said that education had been the prime function of the museum during the 19th cen-
tury, when industrialization progressed, populations moved to the cities, and science and industry re-
shaped life. The ideal museum was understood to be the advanced school of self-instruction. There
have been massive experiments in public education and endeavour to help people better themselves by
knowing science and technology. The importance of this educational role of museums is increasing
ever more by realizing the potential of science center for informal science education.

The second function of science culture centers is political one. According to George E. Hein,
museums during the 19th century developed approximately parallel with the advent of the nation-state.
Newly opened museum demonstrated the wealth and the power of governments. They displayed impe-
rial conquests, exhibited the exotic material and treasures bought back to Europe by colonial admini-
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strations and private travelers for the people to observe the splendor of a national wealth. The Great
Exhibition of London, 1851 displayed the industrial progress of England and the Deutches museum
exhibited German industrial product to show national power and prestige. People feel the national
pride, unity and prestige in the science culture centers.

The third function of the science culture center is economical one. The collapse of traditional
industries and employment patterns has led in many areas to massive change in the economic and so-
cial conditions of the regions that have depended for a century or more on activities such as coal min-
ing, iron and steel production, heavy engineering, shipbuilding and textile manufacturing. Science
culture center can make the decayed cities or area vivid not just in economic terms but also in chang-
ing the image of their regions. By giving a unique attraction to many people, the science culture center
could renovate the area in economic way.

The fourth and rapidly emerging function is socio-cultural one. As George E. Hein put it, the
role of museums as interpreters of culture has increased in importance, where other major mstitutions
in our society - state religion, schools, political parties, and social organizations - have declined. Just
as science museums and science centers have taken on major educational roles in many countries
through programs and exhibitions, they have also become active preservers and interpreters of science
and technology within our culture, Science culture centers are the place for scientific knowledge, fun
& enjoyment and commitment of science. In science culture center, science and technology becomes a
living entity and reborn as cultural resources for all the people.
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