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Crossmodal Correspondence between Color and Scent of Coffee in Children and
Adult (126 pp.)

Thesis Advisor: Piyarat Nanta, Ph.D.

ABSTRACT

Color is one of the most important elements of architectural design especially
for retail space. Many design aspects involved in marketing and gaining customer
loyalty, but one of the most important is your visual presentation with color. Color
greatly influences human emotion and behavior. By the right using color,
entrepreneur can increase the chance of reaching business goal as well as
understanding the basics of color-scent association can help designer to design a
space.

Such as the understanding of crossmodal correspondence between color and
scent is crucial for designing of a built environment, and marketing of a product.
Previous studies suggested that the perceived congruence between scent and color
lead to higher accuracy in scent recognition as well as higher level of pleasant rating.
This present study examines the extent to which previous experience plays role in
the crossmodal correspondence of the scent and color of coffee. To fully
understand the impact of previous experience on coffee’s color-scent association, we
decided to conduct the study in two different samples. First, young children who are
less likely to be socially influenced by coffee, 52 children aged 6-8 years old. Second,
192 adults aged 20-50 years old. All population were pre-screened for color
deficiency are recruited to complete the same task of selecting 3 most congruent
colors the after smelling scent from the concealed container with no limit time.

This study is a quantitative research. Chi-square and Fisher’s exacts test were
used to analyze and measure value of the relationship between variables and to

verify whether the variables are related. Those variables were divided by color



categories which are warm, cool, and mixed. The results support existing crossmodal
correspondence theories. Even in young children, the group could identify the scent
as coffee shows strong association between perceived congruence between the scent
of coffee and warm colors schemes. Children chose dark yellow, dark orange, dark
red for their top three colors and adults for dark orange, dark yellow and dark red.
These color codes are all related to muted and dark level (primary color mixed with
black).

The evidence from this research suggested that scents are nonrandom and
characterize by color. The color-scent matching of a coffee produced a statistically
significant result. The fisher exact test statistic for the relationship between scent
identification and color matching is significant. Therefore, a causal relation between
the perceptions of scent and color association in people’s mind can be inferred.
Design and non-design background also influence color selection in adults. On the
contrary, Chi-square analysis shows no significant relationship among gender and
color which is not significant.

In conclusion, the results from this study support previous color-scent
perception research. People previous experience do play important role in creating
this bias. It confirms that what people smell can actually shape what they see. Even
in young children, those who can identify the scent as coffee often match the smell
with warm color tone, which is the color of coffee bean or coffee’s by products.

Armed with this knowledge, designer should choose the colors naturally
associated with the scent produced by the object facilities they are required to
design for. Since a smell able to make a space more favorable, our finding from this
study may be applied in interior design practice by using odor and color in a strategic
manner competitive environment which benefits designers as well as restaurant
establishment.

However, choosing color sample and collecting data with children are
considered as limitation in this study. Population age 6-8 years old is not mature
enough to control their concentration during the experiment. Future study may

warrant a replication of this study with a larger sample size to further validate the



generalizability of the data. Comparison of color-scent association across different
participant groups such as young children with adults, group with different cultural
background, different gender, or participants with design and non-design backeround
are also worth exploring as the color-scent association might be different among

various demographic background.

Approved: g@ /V
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fi11: Decorate like a designer to give your life color. (n.d.). Retrieved from

http://americanlifestylemag.com/sharable/move7011/.
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i 151288 (Rewell, 2007) naml3

¥ [ U s

aelavihdennuduiusvesdiuatsual mnuidn uwasngAnssuuyed §Idy

1 %

Wumannuideneunihtidenldlunmsvinmmeass weihandssendldlunisneaes
N3ANYIATIL LASITIANITNUNILITIUNTTUIWTIVRIAAULNATNIANAY LTRIINWATIFNSAY
= Ve ¢ al A [y a 1 ad & & [y
fau3dn Uszaunsaliinenuiae anugeuiisneiy nsussdiumandnunneiueeniy
g Anssuilimilounu SaAdunuiwnwanednvoulnudiduninnniimudiou
iy @ vSediden Tumeasetudny amrdainveulnudsouninunnninlnuddu wu duns

A a v I 4
yoady \Wunu

2.1.4 puduiusvesdnunau

[ [

nslendudunislulszamdudaveayud ndudianuddyiluegiunniu

o
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Funui Wennauvesnuntiefgayaaabid1neluiu widuasusseniaves

¥

$ruensaglignlamuvevdiudivesuanatiu uillislanduvesnuiitieyiliyanadndula

=

Magduiiuile nduveanuniiauiluendnvalilimdenddn Weldnduniunuds
1 [ Y Al [ a = a « a A v YA
yAradILNINAe LRI undureiniwi Fwieannauvenduuisiniyarasuiinee
nauvey wilianunsoseylaininguumedsls anvuzvasnduiivsvenismuveuniy W
Anusdnasyuazly vilinaunungnihludseenddnuUasdudinulsenouvesdavedsng 9
W ey gnew awsdaunaunie Wudu windununusaanndudsuds anuauls
b4 < 4 A 1 A 1
YosuNMuHNIzeral niee1akivaunisegiag
a < -1 1 1% v A Y a Y 1w 1 & a
nduduimdwugdrgliuaradndulaainnislandu uiindldmenudings o

Hufn naullnauaudivnaaiinneninuisegiuiliansavendnuazvesingse q wie
anmuandaxluusaiuld yaraaunsaUsslivariunslandu wu mnueealdniuves

¥ a & a a1 g [y = < a = a
nae yaradzUseiliuadndudanliiludunse Wesnlunduvesems Fudausssuyii

LNy IRoIn150mnsTuNISMSITIn wazWedansewnsilnuuselevisesianies

| Ve LY

nauvesnalifnegluussinmmilivesemns eldnduvesndreinidliidnivisune vie
mndaureunduresndedudusuduueguds yarafandiladmnasiu vienisi
yarsogluanmundoumiudlénduronds vdonauveniu yaratnarduaunnsin
Foazdeslidieadi fasanusninnuneogseusu uazazsneneumanidedlsiidumasin
iy Fetnmsussiiuaings @ dufivielsiduegfuvsraumsaivosusazyanade

NMSAN®IYY LASY, Alalay, afiu wagasiua (Karen, Carolyn, Stephen &
Carmel, 2014) nauiirureuuarlivimuailuludeuan Ao nduveswald wu ueudla ndae
anfiY KaTIAWesTI uasnAuvasiiug dundufifruasnanideuadliimeiluluday fo
nAuvesioan esnliyaraduaunmsieemnsaniidallitiunisusian wasdned
WUATILTEAY 9 %QIﬁﬂawmiﬁﬂﬁlajazaﬁm usnNTLARarnauddruduiuS R Teiy
oedlndTn wu Weyanaldnduvesueuita Aaxdindsduns iesanmaueuiaduiiduns uay
wfenudaniludeinduingdu q Wesnnnauveswotidadunauvoanald l4lH
arudAniafodunme vieluiduiingde q nduveseudaladunduiifaudimnneeniuuas
YOU

NaUITEUee 9191 LAwLELIa%S (Sarah & Avery, 1997) uandlviliiufiavdngu

'
o w a

ANNduRusIINAuiaulanwiumed vselideszdAnyianunsadetianduls wu vinuama
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aundueUilavzdununsieduns Inendldlaviugnueuila v o Aenuduasudinau
tuaradunauvesualladen
Yaw Y Yo v v v = & v d' a
ddelaindeyaiilaninmsfinuilinussendlduasnaasduisesveniuniui lngas
| e o o 1 o & v A Y a L a A
nandsluddusely Nalinuwludagduiivainvatganeiuguin nduvesniunwdyind
[ av o P [y = & a Y N o [ oA 1
anwasgnllmilouiu fesilunurauasriliauidinsiidnyarvesanuduniuney e
yarailuldanunsasenuegldindununeiole vienunvlaferiuuiininugnuaziaes
aludnuwazgiionefsirsiufdaalindusisiulusie nduveinunilionauaaUsaus
A9 9 WU uNdn dina vse ndealnuandlinauiiliunaisainnauvesniundiu § neuns
Usausasa {delallananfsmnuuwansisasniunuiazaneiusinneiuesnals udldldenun
2 angiugdmsunmsfneunged iievinsmaaeslssrInsnaudos NawsunIImMnaesasaly
nsfnwvan iielvikdladinduvesniuniniiniu ldlddwadonisidendndsainnisaui
Anaru
2.1.5 AnuduRusveddiunIInaIn
msdenfinavesiununiduiesdfgunn fedudesdidusiu 9 TgUsenaunisees
nfleda esananuiissdmasienissuianimiindesvesupaalusgrsn Weynnad
< 1 = 1% & a [y a = ! (7
wollunsludruniwesanimwindentuy o lenanyanaaznauindn vievensialuds

yaradunligey wladilonanenisvedeniias@uliime nsAnyives ludhun uazuisens

(%
=1

(Mohhidin & Bahar, 2013 814bu Funk & Ndubisi, 2006) ina1iidustaaiuuliufay
AUATINNANETNININVITOUAIUA NIDRNIUNITUTEIIUAATINEUY 9 Aunueh

a

vee ¢ a &£ Y a - Ao A &

AnusAniianuavuarianelazfintundiniiyanaidentedvesniidnuaatiuyey g
AUt waru1sa1s (Mohhidin & Bahar, 2013 814lu Guilford & Smith, 1959) FuugIndnilen
AINUBUIGY (Saturation) w3eilAuaILN (Brightness) Huwiliuiazasrannnuzand
Auay aulgla Wduymaalad

NUITBVOI IULYUA LazIABURLS (Vincent & Tianming, 2012 8141y Kotler, 1973)
wilslugunidnuazatuayunsldussemalinaieduasesiionanseain dnvae
UssenNIAmsIzgnivuabilunisesnwuuiud Ivilnansenunsonsuaiianiziatzaslunis
& a4 a 1 = & Y a o oA 1 % Yy 1A
7o eiiuanuinasdulunistevesuilnn Jadeidwmadenisadraussennie lawn des
un U1 ndw uar @ Weyarainmuveuluusseiniafenadiunddlenianiansvied

s

11NTU MNNSANYIVEIUEAU wagu1sens (Mohhidin & Bahar, 2013 814lu Boyatzis &

Varghese, 1994) §ilfayaativayuuuiAnilaied dlliisausidieviliupnaaianlag
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uHLTN$30 (Cognitive Information) widilavBnariliyanaddndefiufidu q oehdlsse
WU NUITEv09 wad wazwanil (Naz & Melanie, 2005) LAgIFUAINLRLNEUDIELAY
ANUFNTUSVRIDIATUARLUTEAN HANSANINUTY MnYRdeAd “drinau” gau
dhuannagiindedthiuviedan LﬁaqaﬁﬂﬁLméﬂﬁﬂiwﬂgagjL‘T;Juahumﬂiumfmﬂizl,ﬂm
dtfhan vomnyad1in “aa” dauaziinfedin uaziangunsenaslvgfilasudnimasn
NnAavzvesninlaiy ilesandmilianuidndumanis ldflersuskiounas Wumsidu

U AFAATEA UAENTINGY anvaznaulvgvesilalinuianteanumtnuiy Wiieie

Y
VA v

Aadeaudana msiindsiunavesma Tuiligideenmegianiiesursdiuminy
NANTNARBIVEY WAY LavARLE (Prabu et al, 2010) gnAuMsTudluns
ihdsan o15ua] wagngAnssuvesyana nuidaduddniivisaausseinmaneluiul

Snfsmnuaunsuazsiounaneiieg 3 esduszneu iuA & uas waziedesuszAunnuss
ussemrlagseuneluiudamasiennuidninanvesgnineufiomsazgniunadide
3n svisiiyanatdses g yaraagldinanduluniswaneuazaes 9 Fuduusseiniely
30w q MInaumauiuresesdUsEnouiuguiansonevauesnnuiAnmaUssamiua
Fuiuguld wu msueadhu dos msduifa savi uazndu wnsmfuruaisiAndudlad
wteliuslnadlaluanmuindeuuasandiiuiidu q 1iRTu
UNAIANINTE0INANTENUYEE UWvieuns (Satyendra, 2006) N1
yanazimsUssdiunuedud viedaduityanalayananiaiazdddodueeisls
ndnilddoansvienuiiuluadausnaelu 90 unit fovar 62-90% vesmsUsuiiutuog

[y

aa &
AUANUARANBILNAUY

3

ﬁLmezéjummasmmmi Lﬁ@ﬂﬂ’]ﬂﬁLLﬂQﬁNﬁﬂi%%ﬂﬁiaﬂ’ﬁm’maﬂiy@?ﬂﬂi

¢ o § v 2 ada = 1 13 a4 A @& a A = o
vosuyed ilidwnnludntendonldlumiSwemnsnadiln fvdesnidudndniatign

wa a

dWenldegaunivianglugsiaiiuems iesnfvdedinuauiinamaninuaulavegnen

I =

(Hijack Customers’ Interests) uaradzinauaulalaglisdndiiioussdivies oy

o
£ <

ANeEINe WIS wiiluvartuyrrae1sagliliinennisinednew uiffiaudululaas
wnfiyaraazdnaulatio wazdndunagnduilsivieasiswonvie Alvuseudmiuiiuoms
hadiln Tumemsaiudnuiu dwsuiuemnsuuning dgnidenldlesasanduidulnud
[ 7 @ A = < ! = = 1 Y 1%
nsafiuthuiu fie Ay ege & inszdihueuanuasuuasiounaelviiugndn yana
ruslanemnsegaliissu Aanssungluiuasaniuludninund Weldszeziaegly

Sruemwnsuudy Aluwaldilileonmsiugdu leniananisviegendiunntuniulumie
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[

adadumusiTedualaan wu e ldaneduniseaniuudundnazaiunsa

= =

WugaATidwesiuly Wesindeyaraiudvesasiindmese Jadudniiauassianas

JevhliuarafaIndualuiuty 9 wesdyaswne dadunguadidglunisdeaisaanuidu

U
lNaNwlveIsIuLY 9 Yuuedeisnsianunsatieviiignanduidiunltdusnissudniy
auAn SuemsusuussulndegauaasinnuddgyiuuTinaanvungay aladnd
AUSIU AITANLAISIULTINSINUUTELNNVD99IMNSNINUNY haTHEID1UILAUALAINDES
AsUATY WeausavilignAmnduidiuBendeusinuld Tlonmanianisuieasgadu lonal
¥ = v I G ) Yo @ 1 dy I 'y}

andaznedeiuinsdeln viveuusihaudnidesasduiuiu

AN Jauames (2550) na1d Juilaaldanunsedunauazandendnunives
WUSUALANITUA W danRazaulasadsnale kaAUNSITINRANAIADINBLALAR
Anudvauluivauivesduasld AsiuddiuanteaninetnaenndesalatayIeiulonial
anfazdaussintaendnualvasiuliegluiug Nilinsasuamanyalndaauvesiu

o & v o a P Iz ) o = =¢ | ] ' a

nunIndusesefurnufnaseassn wagdesdidefauatennmanualliansanavedly
Inlavesuslnalaliiestnpiu uagdesenfumnusellieuwagnisdeansnianisnainnude
#1499 Fezansaszavaudnsald venwlieainizewesnmdnual 18RRI
Ailsfsnnuneiislagegnuesgnainie iusnlinuddyiunisaiennuduiusseesen
WA eANNAURUENEEY than@ansyatssiuamtiy 9 lunauin wagndudianldusnig
AntusuIAg

2.1.6 ANUFUNUSYRIFNUTAIUSTTY

o ¥ A v A aa v o € |

yArRagvinunaanmwIndeuifulusied dlnnuduiusseninsuanauas
an1nwIngeulaeIau MEANLANANIVINNINEIveIusar AR (WA T8 TRIusTIY LWev R
HuUgIUNINAENY AuveudIuil “av) viliyasadeniinluegluanmiindeudisneiy

% IS

T vy yarafiegluteengsening 10-20 U e1aagvevussenanddduuaziiainaty uaaa

a

a ' ' = Aan o v = ! |
Megluraengsening 21-30 U 8193gveuussenanidduiosawn visyanaiioglugiseny
31 U 3ulU fwwnldulunisvevussenianduysy lifdamatsuinidn unanuidwsinisised
NANIENUTEIE udnieunsn (Satyendra, 2006) TinanTesuazldnanuednduosweuuiuy

| AaaA Y Y v a v o & v o ' v v A A o~
nhanlileveu 1Wwesgsiasununddusssiaingudmnegnaidaudenou wWeid

pnudnlalusssunfvaanguithvinewas dnesnwuuiazaiusaasiaussennianiglusiu

]
aa v ¥ 2 =

Tinsafiuanudesnisvesduilaald wu Sununafidngsiadunduandman enaiden

anussSulpesiaaududfef w1 Wudu
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Jausssuuazierfvsnuseutiwesiunuiieddeiidesmldalunimumguiv
wnfinavesiunuregluguifulumenuenalagorivils tnesniuunlsaiags

[

AMULANFNN VAL FUUDIAULAATNUNAIY N1 IAUSITULAL TR IAdINasaN1TWUA

14 1 [y Y 1 LY ! [y ! °

Aaving Mslinue ddediuuwdinusssumsiunfauvnesiiaiy Wy Sdesdmsu
némm?g@mﬁmﬁﬁu vinefanusisdssnge armgauaLyTal LaysTTNTA uidmiungu
AuTmABanty Aifmnefsenau dwsuaudovfwaind (Celts) ATududdnaans 7
gnsmegluiBusiany aunsevisldsudvinannsmaiaieuiifluadivn ynwainddasud
Aunudnaniefuisnssudumauinnty

AflauduiusindBanueaun wieunsi (Satyendra, 2006 819lU Wiegersma &
Van der Elst, 1988) Tunsfnudutausssues wuihaihdediiyanausandend s

A aaa @

Smusssuiinnuveumiloutuindign AdAednianumnedauinlanass uinieuns
(Satyendra, 2006 §1¢lu Tektronix, 1988) atfuaywitddud mﬁuﬁummmmﬂaﬁw%ﬁqﬂu
a Iql 1Y

Aaugug vaUssvululssmangudownulidindddueguulan

2.1.7 ANuFURuSvesdivennis

NNSANEIYBY TULUR wagiieunils (Vincent & Tianming, 2012 8141y Bitner, 1992)
PanmwIndeunienenin i was & te suuvuresnsanuisnisluiu suuuunig
ANWAINTIY FunartiauaisnazaIuALakalageAnsLita NG ANTTIN901TUAIvaIEUILAA

lawous (Dianne, 2007) NEN3IFINIRAFIMATINUINITAUIINEINT S1UNWN Y150
Y Ao DA o & = o & A o b
$unfigduuuresnsiiuinisemns Jagdunaneiluanunniedenu iWuaaunguigly

I3

yparatianuiu lidnasianuduiusiuuiiey yaraluaseuns 13ag3ninu S1ue1mnsi

Y

Lildveigawranmsdnsely uisauluiausseimaniglusiume nsfinwves wany uay

2z (Prabu et al., 2010 9191y Oldenburg, 1997) %LmzLﬁmLammﬂﬂaﬁuuﬂﬁmﬁ%lﬁaﬂ

Y v = A 2/ d' 1 & a = v Y w aw A
L%Wiqu@’]‘wﬂiwiaﬁﬂWUW@NQWﬂiﬂu‘W@hJLUU‘I/I'Nﬂ']if\]‘ULﬂubLU FATNULVATUUNNUANWUSVIFNDY

Y

yu (Neutral Ground) %dLﬂuamuﬁﬁﬂﬁqmaﬁﬂLﬂuﬁaiz aunfumsyany limnusand

Y

a

Huiinswagiauduiues ynauaunsadiluliuinsle saseduiiivarensdilssia
e nmslilddiladstadomand Weannyaasoralaildsummuidndousuan
U358111ANM8TUIIU TULUA Lazliiounila (Vincent & Tianming, 2012 9141 Liu & Jang,
2009) NNy yuuesnheszyilignAldsulstaunsainnnmssuUssue s

Aelusuty 9 1ndige



18

UNUINANNEARYTRIARUaNAT AN INKING DY HeNu1TOYIENTIAYTE
asenwaald W mnsEiuidndasasfeinisiiiuiiiugniegu sansadendlnu
< P Y] =~ % vee 1 v P ' < a = v vd A
Wusldilundn welvmnuidaniioinineninanuduass visemnisaenisiviiuigina
AN enadenlddduunldlundnvesiunit o Weainanuidniniiuiuauas vie
v d‘ @ v = Q" a (Y] ) ¥ =3 G
wiiluanmwndeunanlusmedniaroiasieginiuuinung viliuanaaunsoNeiuvse
v % & o v & A v A P ' Yo v = P ~
WtaNunvauslaenty wsausadenldadinaseenulaseuliiusiu dlnuseuasd
AAUAMLENITIEINIEAMUAY 9 Funadudniaueirduiennfgn lusazndiialudng
P v o Yy % o a A Ny v ]
ANNENIPAURUTIAR Asumnialdd@nuiou wu duas Smdes ddu Tunsenusssudy
1y} | ° v < v [V ¥ a ¥ I3 1% = |
wanazieviliuanauesiiuiuldulegluanimwindeuiseusudulumeinuazeims us
Mallfesinnsanuiunseudnwwesiuieg mnfinuarernsusasuiignldludinudou
agudn dneenuuuiliasldduy 9 wileududn ewnavilisunaunduluiuwinde
dawalviuaranenlioan
2.1.8 Yadelunsidanitnd uniuwmn
NMSANEIVDY TUUA LaziABunils (Vincent & Tianming, 2012 919k Turley &
Milliman, 2000) teueuuzinfmulsiifinasianissusvesyudiluledenidmadonisidenid
1115 wazmslutadendniidesiansanlun1seenLuUaNINLINADY FILUSNTINaD
nsfuivesuyedUsznaulume 1) nquuslaa laun dnuazvesyana wazauidenden
MNWUUVDIINAIUNLT 2) naunTnUABuTy laln AnuauzramEniIu LATILUUYEY
Wi wag 3) anududiuda 33 wazens (Ryu & Jang, 2008) g3fasupmisasusenay
Tume 6 Jadanelu towa 1) A901uigantasninngludiu nuefeilentuueIn1soenwuy
anUnenssukaznsanwaanigly 2) ussenianiglusiu swuludanasiilanaaniglusiy
naunelui uazgunginmvingay 3) uasimdamed 4) wesliaesfiveuauneunany
5) {95 1uRTn1wAulINIY 6) N15USNNTVRINTNIL
nsAnwIves (Srung avgnindladu, 2555 ol algna Ins3gns, 2550) ey
Javanidnswalunisaeauladanldusnissiuniwineet1evsadnAnwuninedeide el
WuITIngUsTaAnidendeiiioana1n1siiueu uaztinAnwasidenuslaamun iy
wnnIuununsey Jadeiniinasdensidenidiunian As sauAvesniun s1Avangay

MUAMAIN ANEreInNETUIIY LaTAIINALRIATRINITHAINIENENIU Wazn153nvindns

AUNTN
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AN Jauames (2550) nandnhiladenainvangegislunisuseneunisindula

Yo9RUsINA Na1aleenAana o wiaunsawliladumaniieanundu 2 Yszan fe 1) Uade

L4

el i seduanudlulunaitu o ussgdanvhliAnnstdmgAnssy Audesnsgn
nsEAULINTUMIBtDEAUBLiuanINLIAd RN 9 lunaiu virupRvesyAraiiiiodavas
= Yo a a ¢ ¢ N A a a q‘
FeeuunlasuBnsnan1aInUsEaunIaings wavdszaun1salainedn wsesnsnanuan

1Y) oA 4 o o Ao 1 = 9
ATOUATI uAzNduLitou visawliuAannIsvinseananiusngegvnaniun 2) Yadenieuen
A anasygadudinungiuianisdevesiuslan danuvesuslaaies #a9n
ATEUATY LarFURUUNIIAMSTInvesuilaa Adoumedsny saulufisruniesig o ivde
waeuliguilnainnuidnanindedusladuamiliedals sUuuunsmsdinvesuslaads
uludaiausssudungu Wesnnudaznquaulszneusmeadonlunisuaneen adeuly

sl Tandesiisneiuseniy

]

a9 A MENININY AN FNTTUNITTOAINANIUITIAULET FznUINFIdAgY
msiasanlunszuiumsdndulatioresuslan As Fan1sAumYIEIsToyaINEN TN
WINRBUKATIINANNTIN Faladeninasonisdedulatuingin 3 Jady saeriu

Aa 1) Tadeduyana 2) Jadennedeny uag 3) Jaden1adninen faAinanves

a v a

USey anER UL (2544) PNEINITASEUSDIAIILABINISVRILUSINALAILBUAIUNTOAUDY
U Y

o

AnureINsvesndulmanelaegignees wagvibiguslnaiaaudianelagegala

2.1.9 3 au e NeITD

=

& vaa o o a o P oo = =
A15La8N MANTNUNUNEIUNITNAARIIUITY AD 3 & LULUETULS (FLA &

a0

W FNE09) hay 3 @ PULUIUN 2 @Edy FTeg) J179) wazdlnunas 3 @ (@v1 @00 @)

Ineidenanuilsdesilaisudnusyuvdiamad (Munsell Book of Color) 1H839n3in153y

Y

AMUBNMVRE (Saturation) A1wsd (Brightness) Tioghstmiau waziluneausungi
WINSVAE W3NS hUlUSHNTH 3D Max tun1531aeaussennIdlus1uemsmien1susulasud
LaZMAY 1UWIFBURY Wad waziuanil (Naz & Melanie, 2005) yjaitiuvAtnauiiaanuduiug

SEUINVBIFNUDIANTHAAZUSELANTLANANY WU NWND1AYLSNTEY d11Un91u Tsane1ua

WaasINAUAT @ uduie $118105 15ausu 159U @0 uAnIeeau wasiuranag

Y
& Y A A ' Y oy b = aa o =
Uewmdeasnisifendvesusazynna fid13un1smaaevzgnueliiseyd (9 nmnum) Awn
W13ANINEUY q danuduiusinadaiueimsusazyseian nieunseSuretanananaanis

A Y 1 A

dendiwnladudendiu lnegiinsiunsnaaesaansadenddiiuivaimsaisssinnla

1 [

wasNUElTINNInaaezgnueindniYevesduuninqaimanivey (edudazdgnyin
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[y

sonundunniiiaecior SsiunnnBuananiu undegludifeaiu 3 Fusuuuuanany

[ 1

dl QI b a U 1 a U 5 Y v 1 v
Wasunlasluanudud 3 FUAUALEANITEAUATE) ‘Viax‘l"mﬂ‘uw};ljL%Wi?ﬂﬂﬂi%ﬂﬁ@ﬁgﬂ%@l%

& aaa Y o a P o g A YR
L en ﬂaﬂ/]llﬂ'ﬂ’]ﬂﬂ:ﬂaLﬂEJ\TV]?!@IIUﬂ']']ﬂJEaﬂGZJ@\TW'JﬂLsU'] NINTTINAADIVUADULBULAYINUVINNUR

e 2D

10 A

a

Ioyara (10 Ysetanem1s) 1asanntuinisn1sneada Chi-Square Test Winanldiiie

[

A lneduneunisdendiu fiirsiunmmeasusazauldsunisnaaeuluseyanaly

Ao w

fundrtinau anuiinwesreaniames SuiUinawadiuluanimuaindeufignasuauly

[
CKY

WAL

De

PNNMUITEVBT aUUNS (Lynnay, 2006) identddlnusou (Funs dmde) way nwdu
@ &Te7) lun1smeass fiirmmaveasazgnmaaeaiios 1 & Mnsiomn 5 & Tnsnsdy
Tyudou 2 & nudu 2 3 wagdvn @Enuaw) mihusnvestheddmdmimluisiine q g 1-3
A A1 saeud Tssneuna Wudu fuhsaunameassiioan 1 wii Tumsviaaudila
uazansmAWiiUTINgTu ndsannaiitmusnunas gidmnsmnassgnueliidum
ULV 9 Puiusng Tquszasdvesmsliduaavadinmans iledunisaaeuin
fihiunmeaesazaninsnandisdwinndureuusnldfudlm mniiteyadu q dun
uMINUDs e iunsveaaesarliFunsEamUaNEV 1 wiu uazgnueliiToumdmid
Slgaddunseasliléinniian Taefina 2 il Tumadeuddnd duneugarinefensld
wuuaeuny Wiidhsmmmeassnsendeyarlumsnulszanseans (Demographic
Information) Mé’ﬂmﬂfuﬁﬁagaﬁiﬁuﬁmeﬂmﬂ%ﬁ%ﬂﬁmqaﬁﬁ One-Way Analysis

TAs1zinuLUsUTIU fudsaudulseiandveusutie faulsaudusnsiSesazusi

ey

dhsaunsvaaesaunsadilied1sgnies nsAnwves sy uaraRiuiu (Karen &
Stephen, 2010) Aenfuanuduiusuesd lndnngud] An Ecological Valence Theory of
Human Color Preferences Tunisnaass lnenisiaenlad@ainssuudiawasd (Munsell Color)
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2.2 NN IT0s
2.2.1 mwﬁ An Ecological Valence Theory of Human Color Preferences
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ANl 7: 9] Mehrabian-Russell Model (1974)

a v ¢ a
GNYR NNIEDITUN ﬂ?iLﬁ@ﬂ@@Uﬁu@ﬂWﬂmﬂiiN

NN YDIYAAE (M3 %38 N1SUANLEY)

fan: Using Lifestyle in Environmental Psychology. (n.d.). Retrieved

http://www.acrwebsite.org/search/view-conference-proceedings.aspx?ld=11688
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A 8: NIOULWIARAIUNGEY An Ecological Valence Theory of Human

Color Preferences
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AR 11: WHUTWsRanIHaanSNsIiondvasniunLive 2 wia nqudiegeey 6-8 U

ROBUSTA CHART (R)

W Satureted Light mMuted mDark Achromatic

I-','.I_ —"_l o Lo _".TI OO0 wlwlwlw
R (CO O (Cos5- (cos G (C17- B (C25-
€0« 8) ci2 c20) c28)
ARABICA CHART (A)
m Saureted Light m Muted = Dark Achromatic
R H(C13 - (€33-c37

3.2.2.3 nansAnwinseanguimeg1eeny 20-50 U 91uiu 12 au

swmanassaduinGeussiuiseuateiuly suluiyeea
TlUUsENOUDITNTAINVANY WA 5 AL WA INANG 7 AL L%’WLﬁU%a%alui’uﬁ 11-15
nuAius w.e. 2558 Tdnatunisiiudeyauiu 10-15 witneaulaeyszuna

NnHansMsAnnUIdeaflsSewmudud 37 3 ldnna
yilsrannsoldhavondumuniisanseiin Alathefignidontunndeudu TneRnainaiad
Aoty Ssua 19 & 99 37 3 § 8 nquaTignidenindioutu Suduil 1 nqud CHAS (H) An
Hu 100% Susudl 2 ngud Achromatic Color Anidu 80% Susufl 3 ngud Red (R) Aty

a

75% uaz ngud Orange (O) Anllu 75% wavnnmsiiudeyangudiesiseny 20-50 U d9ign

1

FonTuniiioutu sadifeaiu Imua 19 3 110 37 & Amiduden 51.3% fndudiign
Fonwiloutu 8 ndu anvionun 9 nau Andu 88.8% FedotuluefiduiiAnats uax 3
fignidentunannauresniuasseiiniinnlndiAestunn (@loyaiuduldiniamuan 1
M9 9: mssansudeyanisAnwthsesngudiognseny 20-50 T dudl 1-4 ves

LUUEDUNY T 71)



AN3197 10: smansiivdeyanisAinyinsesngudiesiseny 20-50 U

(AU 5 YaUUABUANY)

R (@udu 1-5)

1(R) 2(R) 3(R) 4(R) 5(R)

] a o a o
FEMINNAUN 1 WAENaUN 2

AgaUNAUlLNINNIW?

C33
€33
Co1
co7

Co1

coa

Co1

C03 CO1

Cco7

C03

(@CK)

| e

03 0| clofciafcis nawd 2 ()
cis|c1s naud 1 (R)
18 naud 1 (R)
C11|ciro|co9fen Tylgaudnnay
0 0l c18| c36 nawd 2 (A)
nauf 2 (A)
0 nauil 2 (A)
c11|c30|c36 naud 1 (R)
c13| c1a|coz|c1o nawd 2 ()
03 CO1 Co4 C36 WoU 2 AW
08 [CO 09 nawi 2 (A)
02 ey oo nawd 2 ()

A 12: wuIuviauanInadnsnsiiendvaenauniuing 2 yiauszainseny

20-50 ¥

m Saureted Light wMuted mDark Achromatic
- - - iy EE - o

R (CO1 0 (cos Y (Co9 H(C13 G (C17 c(c21- B (C25
cos) cos) 1 C18) c20) co24) c2s

m Saureted Light m Muted m Dark Achromatic
~ o g ~
lii; ! R I B L] | BRCEMERE
R (CO1 0 (Co5- Y (CO%9 H(C13 G (C17 c(c21- B (C25-
cos) cos) ci12 c16 c20 co024) c28)

ROBUSTA CHART (R)

Y
P (C298- (C33-C37)
32
o e
=il
P (C29- (C33-C37)
c32)
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3.2.2.4 IATILANANISAN BN
zﬁ' [~4 a{' [K-Y] % = a' d' ) v 1 o 1 :J’
Weansudunuidanaiindvesnduniuninianvingudiegamsass

nquatgdonya 37 duu Ussnsillenalunisidendadiendsiu lunazdunuvvials-

]

v Y =} a

Uasn vievline151i wiuldanwadnsaisisuansdvesnduiinguseisldnundundden

naudngnidenmiloutiuvengusiiegtey 6-8 U dudiu 1 Achromatic Color Anlusewar

IS A

80% wazngumeog9a1y 20-50 U dnguaiignidenwmiloudu 8 nqu Anduiovay 88.8% 3

9 Y
[

Usziliudosdulanansalddns 37 dllunisveasdlimiioudu esmnnauvaaniumsing
v sw = ] A Ay [ a a v v - a Ay @y
anenugivliiinasiensidond lddnesdunfuvesniunyinlsdadn vieviine1sndmnla
Unngradnsvesdndeudisndeiu deuidedanyianurlasndeuavinges Aonium
¥1in91510M HBRINKAIINLULABUNIUNGUAIDE9818 20-50 U 1191 12 Au Tudun 5
JENINNAUN 1 (R) wazndud 2 (A) Uszwnsiianudianalalunduil 2 (A) u1nndinaud 1 (R)
(aeyaliiudnlanniaswIn n M1519 11 psaUSeuiisulansdnaveuszvnseny 6-8 U
N 72 WAZAIANWIN A ANTNT 12: ms1USeuLiguLansdnaveslsyyInsane 20-50 U

PN 73)

3.3 YSLLANVDIAILUS

I a

NSNAaBIMANNENNUSTRIENUNAUTBINLNYAgEUINNAUYBINLNENARDIUA

' [
aa a =

AmasuARaludln fulsAu A Ustaunsalrasglidnsiunsnaaes mkUsnupednindu

TURUAINMTVRIINTINNTNARDY IWIUNIMUA 37 & wismungudla 9 ngu

ANT 13: [99ZWNTULANIANUFURUSUSELANSILUS I UN1SNAaDY

fUsAL/Dasy AU
Pl =
Jszaunisel GRIRKR
wazniviae AT

Uszaunsaities/ludl 20-50 ¥

Uszaunsaliiunany/ann
Qindsiunisesnwuuunn/lldl
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WialvinuduiiwazAvesdnIvIn 37 Aatiusian fIdedaviunudmegulag
nsthuluganind T4lusunsu Adobe Photoshop CS 6.0 Tun1sadedsiieeng (Color
Sample) s¥uud RGB e lusemunuaunmanudaauvedliliraisedouluainany

Wuass

3.4 ipdasflefldlunsAne
iwsesdiefldlunsiiusiusindeya leun 1) nunuadisagy wazviafiufidhiin
2) WUU NAABUAUDAANDUNITNAGDY (Pre-Test) 3) LuuaaUnu (Questionnaire) ay
4) wiuds19813 (Color Sample)
3.4.1 muluad§asu uazvndiuidinle
nawvesnuniidentndmsunisinnisdnwiisesisiag 2 ndu 1) nau
yoenuluiine1310M (Arabica) i3esdnustie “A” Bousuniil Mudusaguundadou
wianIenT18 50 A3U (Bon Café Brazilian Gold Aroma Freeze Dried Coffee 50 g.) lay
2) nauvasmundialslad (Robusta) viefsnwsge “R” Bfeiuanumisadmniundniasy
450 n5u (Nescafe Red Cup Instant Coffee 450 g.)
auglumafunuiuadifagudurinesgfifendiiu vundn ddniu
avannsonsnniuaziadoudeluiiing q Unaduuwresnian e Uafiawseda-

a,

Un ldd1e seninamsvimsveaesideldinunuisdvntausinamuunvevinld ieldli

YooY o

anunsaneiuldiduluussgingAuniuruaentd widdhsaunsveassdsanunsaldndu

kY

Y

vosnunldegrestnauey UshutrInlginmdnystorasniunusazyseinmenld el

annsauenuezliegngnssainvialadunduvainiuneiale

AN 14: LNﬁﬂﬂ’]LLWLLﬁS“U?@ﬁUﬂJENﬂ’WLLV\|‘17]J\‘1 2 w1
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3.4.2 WUUNAABUNDUNITNAADY (Pre-Test)

Tunsifiudeyaris 2 ndudiegns femmanasemnauaioninImndey
Pre-Test nadaumuandifioliiiulatnlifaruisundle q meaesm anuwiunageuddsns
(Ishihara Test for Color Blindness) {uisnnasunvendfenldsu owmnnageuldine
warldinandes Wun1snsaneisnin q nageumuendunt wazdider lumsAnwilgaden
wifissusdumiaritiy (Wuneaeuilawysaiagussnaudeuiunin 24 wi) Taoaed
wuunagouUsINgeguuLLTesuaia wueandu 6 U uwiazgUazifmiaved Tigsuns
maaaa’mﬁfsl,a%ﬁl,ﬁuiugﬂ PNEMUGIE LU AUVUBIIUE MINETIUNTVARDIENNTA

nouldgndesimunisanunsaingnszuiunsiivdoyaludiuseoluld

= = i aa i & v
AN 15: LLUUV]ﬂﬂEJ'UG]'TU@ﬂ?ﬁnﬂLLNUV]ﬂﬁaU@%gqﬁqmﬂUﬂqiLﬂUsﬂaNﬂa

Test Plate 1#

Pseudolsochromatic Plate Ishihara Compatible Color Vision Test

3.4.3 duvaauniy (Questionnaire)

wuugeunuUsenaulume 5 du lauA 1) wuunagaeu Pre-Test NA@oUA
vend 2) Maudeyamluvesynna 1wy e 91y waze1Tn (Demographic Question)
3) deyariudaieafuilamiunisiunau 6) Aaruingsmmsvaassveudladudivry

-y ' N o b o A =Y 1 ) s
el mndifedls Wnelvssysiadnuanglunsudiiedns uazdiuanying 5) nsnaasn
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Awdiiusvesdiunau usesniu 2 dudesiie 1) nduniuslstas 2) ndunumes
M
foyannuuuasuaasildlumslinsesiden Tudmvssfaudnud

5 Tunuuaeuany #ds9nfigidnsninsmaassnunduvesnunluds aviwadnsludadn
mneyresdeyaifaiuimraiinszmeln fdhiushnmaaesdadendiu 4 wdih
nadwsTldlURnTeideyansaditneds Inenisldmaduamaradiiugudesas ua
Aadefielildnatoyaduiiiudeyatuguvesdidrsummanos mniudninadwsiild
mnmsieneiidesdiundudgnssuiunsagune Wemawduiusvesduazniures

A tazihluidusuinislunisesnuuuiiuniunsely

AWM 16 JUAMLERILUUABUAULARzduTlElun AR

wwusovedgnimiiu Tae ws, wim Asuie
" P o

uamnhuadnslhinnaiioly

dui 5
WHUEA20819

— dquil 1-4

== ————e douil 1
: e NAFIUATUBAE

o oo — . dwiis

3.4.4 WHUAR9E13 (Color Sample)

dvhegreithanldlumsiudeyadramnananuideves afiu wazansu (Stephen &
Karen, 2010) $1uauvivau 37 & wlsmungad@ld 9 nau Suundléded 1) nduduns Red (R)
2) nquidu Orange (0) 3) nqudwiaes Yellow (Y) 4) Ngudiden Chartreuse (H) 5) ngualden

Green (G) 6) ngudiih Cyan 7) nguddi Blue (B) 8) naudsiaa Purple (P) uay 9) nauaillailsl
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Jnaglungaila Achromatic Color wiazngudUsznause 4 wednligniu s1afiunseeu
ANNBUM TEAUAIINEING AMULUNTUYDIE (Saturation, Light, Muted, Dark) entiung
Achromatic Color 31U 5 &

I
Y

A9 17: sUamLansEnsvun 37 @ Nazdllalunisneaes

nauanusnglunkudsiegsaunsautseentaidu 5 ngulug lneuenaiy

syiuAuBN sEfumNaIng muduturesd ngudl 1 Fudheuu Aenauves Saturated
Hdnwate “s” fsruau 8 & manduseznduriountii nquil 2 furuu Aenguues
Light 1ishsnuste “L” fd1uau 8 & nquil 3 sudreans Aenguues Muted difdnwsge
“M” fidrmau 8 & nauil 4 fuvnans Aenguues Dark 1idsnwste “D” fidwau 8 & uay
nawil 5 Funuuis Aenguves Achromatic Color laififadnysge fdwnu 5 3 sanfady
37 &
auisnglunssaunssuadidusiad CIE 1930 xyY fdnwaedidunsm 3

Aouthadudou uazquilasndmiuyanamll fideiahmanlsnudandumalssan

Y
RGB LiaN15uauiuaNetu waziielialmas a0 5aLaniNauuntingenauiiLmoslaogi
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LiReuiiew Weudasrudmlafmvunsiadliwiazdimenagldlunisiivdoya uazionunuws
avdeesvia C01-C37 TdMdnwsee “C” 1131nA1I1 Color BauUaind mumesiavesd 37 @
Sewnudaungud (@leyaisdinlan ans1eit 13: Ard CIE 1930 xyY wlaadundussinm

RGB waysiadnldlunisiiudoya wih 75)

3.5 M3AnYIEN
3.5.1 nquiegs
3.5.1.1 ngufieg19e1y 6-8 U 91u3u 52 AU
v oA cy A2 o a &
nauiegineuLuvasuntlunITeass i lulinFeudy
Uszoufnu U9 1 vienameuasnds dvvengegn 6-8 U lnvazdnluiiudiyganiudunay
MTeNnalutaiy
3.5.1.2 NquFI9E19918 20-50 U 11 192 AU
1w 1 q' a v S X a o = = =
nauiegineukuuasunlun1sITeassllulinAnuUSyy s
wavyAraTRlUNUsZNaUeIANMaINTane i ewazndgs 1939018887 20-50 U iawiu
TOYAATULA I UINAUAIDYNUNTAUULT I UUTLANNUFIUANINIATUNTORNUUY KITE
I I N oA v v oAy 1A 172
wuseanilu 2 ndugey 1) ngundinnuiniunisesniuy war 2) nguitliiniuimunis
gonwuu lngasdnluinuidiyamuduneunsidefinaraludnasiu
3.5.2 anuitunisiivteya
naufeg9e1y 6-8 U iinAudeyaiilsausouasanaiimaunsuau (SARASAS
WITEAD BANGBON SCHOOL) nfiudeyalutuduns 1 16 fuau w.a. 2558 13a1 13.00-

v

17.00 w. Tattunisfiudeyawu 1 Haluslaeussuna waznguaiogeey 20-50 U wWniu

v =i

Payanandunalulagidnnummisainnszds UshnadnansanUnenssuaans uaz

Y

Amnssuaans wWihuteyaluiudums 7 03 wwieu w.a. 2558 1381 11.00-15.00 u. Tdian
Tunisiudeyawiu 3-4 Hluddaedszana

3.5.3 TumpuNISNUTayYa
e lideyantaundanuudugy wasihlulaudaivauyigiunlanel il

77
VU AV Y

Jeauanuiianaiauazaainafowainanudusss lunsideasslidnsunmeasmnau
2ABIINITNAADU Pre-Test ApuURNNITNAaDY FeUsznaulumetuunadaumuonauuud
8137 elviulanlifinuiaun@las nsaenn

A1SNAADINANMUFUNUSVDIFLAZNAUTDINILN TUADULINADNITUIN LN
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vo9a3efilalléinunisussuss vidonsdaaszile q Wanldliluaumiiviiida fidhsu
mManeassyliannsaiuivhulurestnldussgnuundisaguly edesiulslfnau

suwoanluardsanunsosooglunisldan aidanduresnulfuudeiu fiseiadenls
VI Tn fiihsmmsneaesazgnlrieunaundsaniilianivineenanlaedlsifiimuaan

anfefidnsiunsveaastasaaunduuilugnld naewntuasgnueliviuuasuny

]

YA v v

PEVN = o a' v ! ay v vy v
e dnweuly IneiwuuasuniunisnaaesUseneulusie 5 diu aunlananilitieiuly
druveuasesllonldlunuidy (3.4.3 wuuaauaiu i 35) Tudiuil 4 YoauuUapUaIl B9
@ o a Y oy = @ a = 1 aa 1y o aa
uananla audngidnsiunsmaaeseudladufitivvielsl mniifedln Inelvisyysiadn
Unngluusudiiegne deyalilianuddgydenisiiliiinsginendsegiwnn ninyaaa
dendnduuwilinvesnauniun asedslnalAssiudfiauedinuveuilufivay o1afanuls
Tyaratudendainanuvaudiui WilaAnunandysfgd viernuduiusvesduas
NAUAS 9 wazdugaving @i 5 maeaesnaruduiuivesdiunauiunisindidu
iruAR (Likert Scale) Tiazuuuain 1-3 auainunanindiu 9 daulndlfesiunauees
nuvlinndeswinlng leglidendnusngluiuddieene Snundsdudmidudui
FENINNIVAAB UL AULEIIAL LENLANTUBUTUATALIU UTTENALAZUSIIMN

o a A A A A A
91'1Lu‘LIﬂWimma@ﬂ%lﬂuﬂau@uwaﬂu

Amdl 18: suamnTmifinuansduneuIaenTaaes

EXPERIMENT

PRE-TEST e e SMELL

3.6 MTIATIENTRYA

v
= o a

nuideaziudanisveaes lnenslduuuasuanlunisiutoya dnuazues

Y

AT dusuUBUSuna (Quantitative Research) Wialanadnsoanuiwalaztiifiavun
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AAMUMUNENNEDR TNSNNTIUNNTIATIZNTOUAAD @I 1-4 YDILUUADUANY LWuNT

Y

JATEIMAITeUarYeItaNan I YRI5 IUNMIVRDY WAgEIW 5 VBILUUADUNNY N3
o o & a v a YA v § vad v o v W a . P
naaewANNdNTuSvesdtunduvesnun §Ideldisn1sdnaduriauai (Likert Scale) lngdl
U 3 Juiv Seeandrglirn anunludesmudidu wannuvsigaunaeinimmue
vo ¥
Anail:
1) Suduil 1 (3A) Wiy 3 Avuu duu 9 adeiunauiilanylusedues

2) PUAUT 2 (2A) WU 2 Aguuu @y 9 adenunaunlanulussauliunans

v o A

3) JUAUN 3 (1A) W1AU 1 Azuuu ddu 9 adeiunaunlanulusyauiioy

lumsfinwiasaiingudiegieeny 6-8 U uay nqusiegn9e1e 20-50 U Inansnaseity
mathdegamnduuniwszimiiouiu dydnualildlunisinavenanisiaszidugiuuy
Y94n15U53818 Toiuarilaunesunefemnuduiiusang 9 FBnsnadangnldlunisiesei
[ 1 o v & A s . o ¥ ! LY
TaA1ANLELTUS Ae nsvndeulaawas (Chi-Square Test) LlaABINITATIVABDUIN AILUT

&

Aukagdwsauinnuduiusiuviely Tuldweisuagansenu Nlisn1snsIaey

£
aa v

wanuaeds wallesainnisanuidimuusiifudnvazvesnsdnussinn (Categorical
Data) 18991NN15AUTIUTINED Jieundayailiundinsieldnisns Two-way n1sdugdiiv
a aw Avaw o [T A o = o = Y]
nau iuUsndidednlduuesnauuseinn fe dlnuiou dlnuidu uazdlnunas duus
I a ng 1w ag 1 a o w A Y v 1d 1Y
Judasglaudunaiu Slinsisesadurioduiaudundn
inasinsanalalanaiitoulvgeusuliddiuiudesilannniannnii 5 waain
nan1sfivdoya ludinunsdiureimsiawenngy Usingadesndn 5 fuesendunisnagey
Wslwe3 (The Fisher Exact Probability Test) iiunldsaunulunisiiasizsiaig wu Tudiu
YDIAUANWNTAUNITIIMUNNAUTOUANUAZE LR (11571971 28: uansdnaIunNsdentnudns
3 Ussamiweangu G2 i 50) nguiildanunsaseylaiduneindueyls ududendlnuud
WBIIUIU 4 AU T9UDINIT 5 UULDS
man1snaaaulaaueis uasnisnadeuitvesmunziagldimseideyanivunndn
enedoumuludaszraiuresiadesiuys Ussnvuesauufgiunisive Ae auyfigiu
aa L. . A = = Y & a aAo =
V"9aiiR (Statistical Hypothesis) wiaiduni1sieulesvguiuasUainaaseidunany nedinns
WnuRsaEdyanyal He muneds auyfgiumean (Null Hypothesis) iieaSunednlisiaay
LANENINS 0 T AMUAUTUSTENINEILUS wag H; nuneds auufgiunsestnu (Alternative
Hypothesis) LBEUEIRANULANAIITEIINFLU TS dlANENNUS TEnIednYs T4

doydnwal H, seyFeansatiuiu Hy lnedn Null Hypothesis ligndewiseldduiusiu di

Aasazilunfe Alternative Hypothesis
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U L3

MITNT 14: MI5UENIANNNINBYRsd Ny ldlun1TIaTIEans

[

Feyanwal ANRLNY

2 ! | & o % | aaak a
X AaudIsduiwalaanAadanldlunsegeuauyfigu

P-Value | AnedsvAdinveayailnaINnguiiognd

SD ANAULTEAUUNINTIFIVVRINGUAIDE1
Hy lafimnuduiussenangdunys
H, HAUAUNUTTZNIA YT

{ 92 o & a

ATNUARIANIMINEYasdyanuaiNEIdEldlun Tl Teaia Gasusingludiuves

NMITeNUNaNITITe §I3uatlddgeluniseiuremamnanuduiusing q luunsely
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NAN1SIYY

mMsiauenadnzideyanLuuasua §idulihdeyaiiuniusiuainngy

LY 1 o

A081991UIU 244 YATINIUNITATIFABUAMAINLINWIINITIATILRINTRQUIEAIAYRINIS

LY ¥ 1

a < v ' = o =3 1
198 (HANSIAUTBANQNUTETINTDNY 6-8 U 97UIU 52 A Lag NaN1SIAUYeIanqunqueny

[
v A Ya o

20-50 U 41w3u 192 4n) N1sdauenanIsTinsenteayalunsidenssll fidelawuinig

Y

Ansgvioanidu 3 dudwiolud
4.1 AudnwMzveIlsEYINg
4.1.1 nausIeg 1901 6-8 U
4.1.2 nguseg1e1e 20-50 U
4.2 AvpsndununiAntuluiununsveafnuazlvg)

4.2.1 @nauseg1eny 6-8 U idenuiniandusiu 1-3

1 Y 1

4.2.2 @ngueieg1eny 20-50 U denuiniigadusiu 1-3

q

4.3 BVzNavesdn UYL

4.3.1 Anuasalunsiwunnauvesinuazg g

'
=

4.3.1.1 nanguiaegeey 6-8 I iaunsaszynduniuld (G1)
4.3.1.2 nanguiiegeey 6-8 U Aliianansnsyyndunule (G2)
4.3.1.3 wanguinegsey 20-50 U liianunsaszynauniunls (G1)
4.3.1.4 wanguieg 9oy 20-50 U iliiansnsaszynauniunls (G2)

4.3.2 pnuduiussenininisssynauiumealudnuazdlug

'
a LY P~ 1

4.3.3 puduiussenininisssynauiunisideninsadludnuazging

o

4.3.4 Anuduiusseningindsiunisideniasedlugding

>



a3

4.1 AuanwuzUeslsyIng

M5NT 15 WAMITIUIULAE TR URINGUAIRE1981Y 6-8 U FIUNALLNA Lavey

e U % 21y () U %
My S 29 55.77| |6-8 U 52 100
nijs @ 23 44.23( [9-10 ¥ 0 0

521 52 100 521 52 100

4.1.1 naufIeg 19018 6-8 U
NM5N9N 15 nansiiudeyangudiegiseny 6-8 U §1uiu 52 A ngu

Y 1 PN a v o Xz v a & =2 A o
G]’JE)EJ’N'VW]E]ULL“U‘Uﬂ@Uﬂ?ﬂiﬂﬂ?i'ﬂﬁ]&lﬂﬁﬂﬁLﬂ‘LlUﬂLiﬁlu“lﬁu‘lj’igﬁmﬁﬂwﬁﬂm 1 WWAYIE 97UIU 29
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o
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e ? 108 56.25| [unnin 31T i 2.08
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4.1.2 Ngusiegn9e1y 20-50 U

INLUUABUDUNIMUATIUIU 200 YA HIUNITATIIABUAMNTNUAINED
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anmuananuiuaiuliesnndviinisnaaeswivend nuidlymeunissuniau S 2

au vilinissunauRaiieuluainanuduais wezyarafivhnisvaaesldasuiou S1uu 2
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4.2 dvesndununiAatuludumnnsludnuag]ing
4.2.1 Angusnegniey 6-8 U ldenunilandudu 1-3
nmneaesniiululngegaeldnismiuguaresypainslulsaseunasnia

ntnEeugndaunild sevinmsnaassezidianiias 2 au ilernuazmnuazsnFilunis

v [ v

Audeya Mg iunIsmaae sk UUNAROUATUOARIINUNUNAEUBTENT WA
fiismazgnanuiteliidenddou 3 & fidninaenndesiuunniianannurudsoeis
Usngudsnmaaunduainasurdgnundannmassadiuingmelul udmntunoy
ADNLdNY 6]IuLL‘UUﬁaummLﬁa%l,mLwamaiuma%’uﬂﬁmﬂﬂ?{uﬁlﬁmu n3rUIUNSLEIa
Uszanad 5-10 witdmsudinusazeu

NNHANTARBINgUTIDE1se1Y 6-8 U $1uru 52 AU thAfignidensy
$raundandndemungud wuimdvesnaununtiners1df Alduissmudiud 37 3
adlu 210 C01-C37 TnpiFesaniis 3 Sudusaniu asdiuldegrsdmauinnguaiignidenun
flansuduil 1 fio ndu Yellow (V) s9ad C12 Tauvimuadiuan 33 ads sesasndudud 2
n&w Orange (O) S9¥af CO8 FauTiavuad UL 32 ASY uarduduil 3 ndu Yellow (v) siad

CO4 FavianunguIY 13 A3 duludndnegludinuiounsiu (@leyaiuduldnniauuan

N M13199 20: HAN1SIRAUE (FPF1PUAINTIA 3 SUTINAY) NFusieg1ey 6-8 U vl 75)

AWM 19: UHUTUIRARIHATNSNNSIRONEYINFUNIWHVIINGueE1901e 6-8 T

POPULATION =52 CHILDREN
3 colors/child (total = 156 times)
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4.2.1.1 Han1SINAGUE dURUN 1

v o a

a a Y wee v o o A
FAOUAUN 1 = 3 ATLLUU (ﬂﬂﬂau%a'ﬂgafﬂﬂaLﬂﬂﬂﬂUaiTJiz@‘UiJ']ﬂVIa‘ﬂ)

1) Asusudi 1 fa CO8 (Saddle Brown) $1u 19 Asq
2) #susuil 2 Ae C12 (Dark Goldenrod) U 16 ASY
3) @8usiuil 3 A CO7 (Golden Rod) way C32 (Dark Magenta)  gnidendas 3 A%

(37U 2 8)

'
[y v v a

4.2.1.2 NaN1SINEIAUE DUAUT 2

o A

S o a Y v v o )
FADUAUN 2 = 2 AZLLUU (mmﬂauuajgaﬂiﬂaLﬂf:NﬂUasLu58@Uﬂr]Uﬂa’N)

1) @Susufl 1 fie CO8 (Saddle Brown) wae $1u 11 pse
2) A8uduil 2 fie C12 (Dark Goldenrod) $1uu 4 ads
3) ASusudl 3 Al C11 (Burly Wood), C20 (Dark Green) gnidenday 3 s
wag C30 (Plum) (1w 3 8)
4.2.1.3 wamsdnandud Sudud 3
Adusun 3 = 1 Azuuy (runauudianTndifeaiudlussiulesiian)
1) @susuil 1 fe CO4 (Maroon) $1uu 8 ads
2) @Susufi 2 fe C12 (Dark Goldenrod) $1u 6 A%
3) @usuil 3 Ao CO1 (Red), CO6 (Light Salmon), gnidendios 3 as
C10 (Light Yellow), C29 (Medium Orchid), wa ({1 5 @)

C32 (Dark Magenta)

£

(aoyaiiudnlann1AnwIn 1 M15199 21: KaN15IREIRUE SuAUT 1-3 nausies

U

818 6-8 Y11 76 WATAIANUIN N M1TI9T 22: KARIINUIUATIVBIANGNATIQNITN NAYl

fae19e1y 6-8 Mt 77)

PN v v

4.2.2 @nguseg1eeny 20-50 U lnenuniigndunu 1-3
NNHANTIARBINGUAIBEN991Y 20-50 T S1uau 192 AU YATignIdenm
$rurundundademungud wusdvoandununeiin Arabica ldunEeamugiud 37 3
adlu 910 C01-C37 TneFesantis 3 Sudfusiudu ssduldogsdmauingudfignidentn
flan Suduil 1 A nau Orange (O) TWad CO8 TahsmuAT UL 154 A1 TosasNSuFUT 2
naw Yellow (Y) 33¥a C12 sausiovmaduan 150 a¥a uazduduil 3 ndu Red (R) ¥ad Coa
sty 73 ads (aloyarinninledl n13ne7l 23: nansdnandiua (Fnchduainiis 3

[y

a1euTITY) naufeg1eeny 20-50 U nth 78)
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A 20: UHUTUIRARIHAENSNSINFYaInFuNILIINgudIeE1991e 20-50 U

POPULATION = 192 ADULTS

3 colors/child (total =576 times)

70
e | 50

P

R(CO1- O (CO5- Y (CO9- H(C13- G (C17- C (C21- B (C25- P (C29- (C33-C37)
co4) cos) c12) C16) c20) c24) c28) €32)

PNUNALNTALSH9RNUNNSIREIAUTTAUAR (Likert Scale) NlAAZLULANN 1-3

o A 1w 1

o A | v o oA v = 4 v
AMUATINUNNAURAIDYIILADN I@EJ@LQW%@QLQWWS@QIU’J’]@NWUW 1-3 Usgneumedezlstinsasla

9

[
a

nadnsaanalull
4.2.2.1 Han1SINAWUA SUAUN 1

o A

o a Y yee v U o o v PN
FOUAUN 3 = 1 AZLLUU (@Nﬂau%a'ﬂzaﬂiﬂaLﬂﬂﬁﬂUﬂiu33@Uu@8qu)

1) ASudiud 1 fie Co8 (Saddle Brown) $1uau 101 pdq
2) #Susuil 2 Ae C12 (Dark Goldenrod) $1uau 47 pdq
3) FSusudi 3 fe Co4 (Maroon) $1uau 18 pde

4.2.22 Nan15enSUa susuil 2

ASUSUT 2 = 2 Az (mJﬂ?iuLLﬁﬁﬁﬂIﬂé’Lﬁmﬁuﬁiuizé’wmﬂaw)
1) ASudud 1 A C12 (Dark Goldenrod) $1uu 67 A%e
2) &Susuil 2 Ae CO7 (Golden Rod) §1uau 29 pdq
3) @Susuil 3 Ao CO8 (Saddle Brown) $1uau 26 A%q

4.2.2.3 nan3indeud Susudl 3

FFuUFUT 3 = 1 Azuuu (undundanindiAssiudlussiuliosiian)
1) &ududi 1 Ao C12 (Dark Goldenrod) $12u 36 A
2) @Susuil 2 Aie CO4 (Maroon) $1uau 33 A%e
3) #Susuil 3 fle CO7 (Golden Rod) $1uau 30 pds

1
(% v v A

(eyaiiiudnlana1AEwIn N M15199 24: kan13IREIRUE Suun 1-3 nauiiegteny

20-50 %N 79)
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4.3 BviznavesdnuNyLy

4.3.1 AuasaluNsIMUNNAUTBLANLALE LYIE)

va o PN Y 1

Al MUIANLAN IO lUNTIEUUAEITINNTOINEY NAINTIRUTINNTT
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naaoslaidendlidu 2 nqu leun 1) fidrsiunsmeaesfiaunsassundunuld nquilagld
Y} o A 9 o 1 » Y v v
SNYINWIBINGULRe “G1” 1MNATI “Group 1”7 Uay 2) Midrsunsmaaesnliananse
szunduniuile nquilaglddnusniwdaingudefe “G2” 119nA1I1 “Group 27 wavludiu
puduiusddunaulunisiesegd fRdeldmnuauazuuseandu 3 Uszamlaud 1) ngueu
Mdendlnudousstios 2/3 asdluszninimmeaeu 2) nguauiidendlnuiuegig 2/3
AsdlusEIIaNIIAaeU war 3) nquauidendlvunal nunedsnngludiuiu 3 asiidend
Ansauladenyisdlvusou Ay wazdlnunans

(%

M13199 25: Uanadadunsiaeninud via 3 Ussianveangu Gl uay G2

'
A a

G1: ngufiansaseyldidenaunium

'
A a

G2: naunlianunsaseylainAeniauesls

nQud g | ? %
Tnufou 191 14 nudou 3 1
) 84.61 ; 30.77
\Hendlnuieu 2/3 ass 33 dendlnuieu 2/3 ass q
Ty n 4 T 5 3
) 12.82 p 61.53
Fendlnudu 2/3 A 5 75 | [dendlnudu 2/3 ass 8 25
Tunaw of 1 InuNay 1 0
) 2.57 ) 1.7
Fendsinglnudiu 3 ase 1 Hendsindlnuiu 3 A3 1
LY 39| 100 FIYDY 13| 100
33U = 39 U =13

4.3.1.1 uanguiaegeey 6-8 I iaunsaszynduniuld (G1)

wuihdwlngjvesdidrsiunismaass (84.6%) gndnegngui 1 (G1)
anansaszyndun il lnedeuloandudhiulnuddou wu ddudy uardivdoudu (svad
C12, C08, CO4 MnyausunTa) TinguiiBenloandutriulnudifu (12.82%) wagngui

WouleanauNNUNUaNEY (2.56%) ANUANRU
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4.3.1.2 wangusiogeeny 6-8 U fldannsaszynauniunls (62)
Tumnssfudruiisaunnnineds (61.53%) veudin gninegngui
2 (G2) #haianansnszyndununls Ingdouleanduthiulnudidu 1w fhady uasdiden
W (s%ad €32, C20, C29 annyaunugiid) Tuvasitinguildeslosnduthiulnuddou

(30.76%) uaznquildeleanfuiniulnudnay (7.69%) mua1iu (aloyaiiiuiulan

Y [y

AANUIN Y JUNITA 21-22: uuilwananisilSeuiiiguiuddnunau nqueiees 6-8 U i1

Y

anansalunsseynauvenaunwil (G1) wagdiliaunsalunsssynduvesniuniun (G2)

'
a o a 1 £y 1

W1 108 WAz NNAKUIN N M5 25: 11599 Two-way NISIUAAAUNAUNANFI8E1S 6-8 T

U 48)

M13NN 27: uansdndun1sidentnud e 3 Useinnveangy Gl

oA Yi A a
- ngudianansaszylainAenauniun

fiaugdueonuuy | duu Lifiauddueenuuu |
% %
D) g| @ (ND) gl 9

nuSou 30| 46 Musou 171 17
) . 97.44 Y . 91.9
dendlnuseau 2/3 Ase 76 dendnuseau 2/3 As 34
Tnudu 1 0 nudu 2 1
& i I3 & 128 & = I3 & 81
dandlnudu 2/3 asa 1 67.83| |vdendlnudu 2/3 asa 3 32.17
IRGE 1 0 WRAGE 0 0
a a 9] & 128 & a o & O
Beandn1alnunu 3 Asa 1 dendmalnunu 3 As9 0

TIUgoY 78| 100 g0y 37| 100

574 = 115

a

4.3.1.3 nanguieeeey 20-50 U Aanunsnszyndununls (G1)

NN 28 wuhdnlnguestidrimnmaassfianusasynauy
Al (G1) $19u 115 au wiseenidu 2 ngu 1. nduiitugiuduniseenuuy (D) S1umu
78 au luswaudiBeslosndudniulnuddousiuiu 76 au ifoutadudnaimandunuid
wATEFIUIU 32 AU uaRWAd $110U 46 AU TesawnguiBenlendudAuludidy
$1uau 1 au dentafudndiuansiuuifiname $wau 1 e lifwends uasngud

WenlosnaudnAuinudnas s 1 au Wewvadudadiuandruiuilfwangeduau 1
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au lalffneng nudidu 2. nauitlififugiuduniseanuuy (ND) $1uau 37 au Tusiuoud
FouleanAudfulnuadou $wau 34 au Josar 91.9% Woutadudndinainsuauidiog
¥y 119U 17 A wazinemdadiuu 17 auviiiu sesasnnguidenloendudniulnud
B 10w 3 au Sowar 8.1 Woutadudadiuandiuuifiness $1uau 2 Ay wasine
niednuou 1 au uaznauidenloanaudiiulnudnay dwiu 0 au lifaudendlnusa

B8 HINAIAU

M13199 28: Uanadndunsiaeninuans 3 Useanveanay G2

: naunlianunsassylaideniuesls

fenuddnueeniuy | $wu lifienuianueeniuy | 91w
% %
D) g| @ (ND) g | ?

TnuSau 23 28 TnuSau 51 11
o = [ & 8947 N P v & 80
dondlnuseu 2/3 Asq 51 Wendlnuseau 2/3 A9 16
Tnudu 3 2 T 1 3
& a < & 878 & = < & 20
dendlnudu 2/3 asa 5 74.02| [Fondlnudu 2/3 ASs a 25.98
WG 1 0 TG 0 0
& a 19 & 175 N a 19 & O
donds1alnuiu 3 Ase 1 wendsnalnuiu 3 A9 0

YRy 571 100 SuYeY 20 100

59 = 77

4.3.1.4 wanguineg 9oy 20-50 U liiansnsaszynauniunls (G2)

NAN5197 36 WuNGEhTmnnaesillaunsaszyldinAenay
o¥l3 (G2) Srawiaman 77 au uwiseanidu 2 ngu 1. nauiififiuguduniseanuuy (D)
$1u1u 57 au Tuduaudidenlandudniulnuateudua 51 au oudadudadiuan
Sruruiifimaresuau 23 au wasemds S1uau 28 au sosaannduitdenlssnaudiy
Tnuddusiua 5 au Wowvadudndansunuiifinews S1uau 3 au mavds S1uau 2
AU uaznguiiieslosndudnfulnudsen $1uan 1 audlenvaludnduandiuuiliioe
Peswau 1 au lifinends anudidu 2. nduitldffuguduniseonuun (ND) $1uau 20

o & A a Y v v o dl' [ LY ! o P
Al Tudwuiieulesnautndulnudseu 31uiu 16 A Weuwvadudndiuaindnuiuiime
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W18 I 5 AL WAZINANGITINIU 11 AU sosasnnguiidenlosndudiiulnudidu Sruau
4 au Wowvadudndruanduidinayis $1uu 1 AY wazINARGITIUIU 3 AU waZNAY

o a Y o = ° ™ = = o w v a a
WL%@NISQﬂaULGU']ﬂUIVluaNaN MUIU 0 AU lﬂJﬁJﬂ‘ULa@ﬂaI‘VIUNalILaEJGnNa']ﬂU (@jﬁﬂa%aLWNLWN

Sy a

lannanwIn @ UNIMN 23-24: urugiikansnsiseuiieudugdiuniy naudiegng 20-50

U gienansalunssyynaureanauniun (G1) waggilianansalunsizynaueanaunium

'
[y J % '

(G2) 11 109 UAZAIANLIN A 113199 28: M523 Two-way NSTUAATUNGUNGUIBENS 20-

q

50 U it 50)

AT 25: uandndrunisidend wWisuiiauiu 3 nqud 2 naueiedns win (§e)

wagr e (137)

i

"

432 euduiusszninanisssunauiumeluinuasiive

A aaa '3 v o 6 1 a o [ !
$13191 30: @0AILATITUNIAIUAUNUS i%%’l?\iﬂ?ii%‘léﬂﬁﬂﬂ‘ULWﬁIuLﬂﬂLLﬁ%;ﬁ%@yJ

A lvie MY N 57
izqd%ﬂuﬂéuﬂmw (G1) 51 (50.31) [0.01] |64 (64.69) [0.01] 115
ldannsaseylev (G2) 33 (33.69) [0.01] |44 (43.31) [0.01] 77

RN 84 108 192

nnsAnndRliiuianguiegiseny 6-8 U S1uiuniaun 52 au il 39 A (75%)
YosRL TN meaesausassyIndunduniwi (G1) Tudwiuilssneudemeaye 19 au

INANERA 20 A Wadidnuau 13 A (25%) Nldannsaseylaindunduniun (G2)
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Usznaudewmane 4 au emds 9 AU oganzmevasia 2 nau (G1 uay G2) Ty
NadNSTL fo wene 23 A uaznEnds 29 Ay

ulusifiensufinuinguiiognseny 20-50 ¥ Swauvimun 192 au &
115 AU (59.9%) vesiinsunsvaassannsasyyindunauniu (G1) Tuduond
Usznauseinane 51 AU iwemds 64 Ay uazdldnuau 77 au (40.1%) Alsiaunsasyylai
Hunduniunl (G2) Useneueenne 33 au inemds 44 au Wogamismaais 2 nay
(G1 uay G2) iy wadwsils Ao twAwe 84 AU uaziwANdY 108 AL
thdoyauiTeuanfigiunaad (Statistical Hypothesis) #a:

Ho: nellunnuazdingluldidutadeninasenisszynau
H,: weludnuagiivngdutadeniinasenisseunau
NadnSNendINTATIzideyanuduusTE I ssTUnauiumelugin

gausu Null Hypothesis (Accepted H,) Ineanadanaaeufimaesiiu 0.528259 nafilddely

o v A

ISIKY N v 6 % v 6 ! a U 1 U
dugdaAn p <0.05 I‘LJGU&!%V]NaaWﬁﬂ?']llﬁllwu5381ﬂ’J'Nﬂ'ﬁiguﬂGUﬂULWﬁIUEﬂﬂmﬂaﬂﬁU

Null Hypothesis (Accepted Ho) lnansnageuainlaauaisilu 0.0416. Usingen P-Value

]
a v =

nAunladien Ao 0.838299. naflamslufitaddg p < 0.05. nanfewalliinasan1sszy

AumeveIndy muUshifanuduiusiuegralifesgdfg anve 2 nqudiegenilony

9

ansfuiu vanamenasinangadlonalunisseylainlunduveaniunedagnsies vinues

'
a

Wweniuiilenianldansaszynaulaindunduvesnuguiy Fsanunsafinnuungledn

fuUshifinuduiusiulussauiodinty (Not Significance Level)
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433 puduiusszninanisszynauiumsidentasedlunnuazglue

v 6 1 [

= aaa ¢ o a = = I3 '
AT 31 dafILATIEURIAINUFUNUD 53%')73ﬂ7333uﬂau UﬂﬂiLaaﬂIﬂidaiuL@ﬂLL@%QIMQJ}

1Ain d5ou Adu GIAGH] 39
szyindunduniu (G1) 33 (27.75) [0.99] | 5 (9.75) [231] |1 (1.50) [0.17]| 39
lianusaszylas (G2) 4 (9.25) [2.98] | 8 (3.25) [6.94] |1 (0.50) [0.50]| 13

324 37 13 2 52

Alvgy d5ou Adu et R
itqd%i‘]uﬂﬁum&if\l (G1) 110 (106.02) [0.15][ 4 (7.79) [1.84] | 1 (1.20) [0.03]]| 115
lianusaszylas (G2) 67 (70.98) [0.22] | 9 (5.21) [2.75] |1 (0.80) [0.05]| 77

374 177 13 2 192

mnmsfnndadliiuianguiegieeny 6-8 U Sruausiun 52 au I 39
A1 (75%) Bosfidniruntmmaaesanansasyyindunauniu (G1) Tudrunuiidonlondudn
fudlnusou 33 au Alnwdu 5 Au way Alvunay 1 Ay uazdiduiu 13 au (25%) il
anunsoszyldindundunu (62) Tusuuidesleandudniudlnuiou 4 au Almudu
AU way Alnunan 1 Ay dogramizdlnuesis 2 ndu (G1 way G2) vy wadwsilld fo @
nufou 37 Au dlnudu 13 au wazdlnunauiies 2 Ay
wiluvnsdeafufnuiinguiegnaeny 20-50 T Suauiiavan 192 eu
115 e (59.9%) v0afidnsaun1smeaassanasaszyindunduniu (G1) lusuauiidenles
nautuEnuTeu 110 au Alvuidu 4 au wag Flvunay 1 Ay wagdldiou 77 Au (40.1%)
flaianunsoseyldindunauniu (62) lusuuiidenlondudriudlnuieu 67 au Alnu
B 9 au uay Alnuay 1 au Wegamzdlnuveais 2 ngu (G1 uay 62) 9wty nadwsls

Ao Alnusou 177 au dlnuduy 13 AU wasAlnunauies 2 au

¥
Y A

TayaN e uANLAFIUNIGERR (Statistical Hypothesis) tadsil:
Ho: wdenlassdludnuazdlugllildiduliadeninasonissyyundu

H: denlassdludnuazdlnai Jutadeniinasenisssyniu

a o =

NadNSN1ENAINTIATIRTeYanNdITUsTEnIINSSEYnAUiuNTsdentassdluingn

Ufids Null Hypothesis (Rejected Ho) Inensnaaeuadinlaauaisidu 13.896 Usingen P-

'
o w a

Value fiArualadan Ae 0.000961 wanlaitsezdfyi p < 0.01. TuvmuzNnaans

o

AnudTuSTEnIenssrunduiunsientasadlugivaignufias Null Hypothesis
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(Rejected H,) aflaaumfiiu 5.0462. Usingen P-value idmnaléidian fe 0.080209. wa

M v o o o A = A 16w aY v & ) a
V]VL@I@JUEJa']ﬂﬁyJVl p < 0.10. 930973181 m@%a%lﬂﬂqﬂ‘ﬂﬂ 2 ﬂ'sjllﬁ')@ﬂqﬂu WFUTOAAITURNY

v o w

Tanduysiinnuduiusiulusyautivdfey (Significance Level)

P

ndeyadnanuandbiiuinfinduniuniidnuaeiilanwmuied n1sfuad

funauvesnuNiLUsianduiusneiusgiidudfy nanfelszaunisalinasonis

v 1

a PR I v &, A oA A a =
Laaﬂiﬂiﬂa%ﬁIULﬁﬂLLagéﬁL'ﬁ@, LLﬂJ']']ﬂ']LLWQ%ﬂﬂQW'J']LUULﬂﬁaQWNT@Q@V@Lu@QQWﬂllﬂ']L'V\I'E)u

Y
wazdollmunzdmiunnusnaansiilaannisfinwuandliiuinniidvieeny 6-8 U dw

gy weduiavsaineiuszaunisal uaganunsasuinaunasugdvesniulaeensgnsios usd

[

nwazn1sAluiinveuanteeddliidvenasuiausssuvesn i fedeswn

e

@
AR
Uszinuihaulafiengusegiseny 20-50 U Jadunquaunddninaniu
FAUUTITUVDINLNLDILNALITDIADUT LN WANAANSNUINTTIWIULNBUATS (40.1%) Nl

anansaduadlalnalAssiunum

A7 26: uansdndIu 2 ngu (G1 waz G2) Twdn (G1e) wazglng) (va7)

® O
[ 2 32 ldanunsaseld w Q G2 launsaszla
' ? Indunduniuw Indunduniuw

25 % 40 %
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4.3.4 anuduiusseningiivaaiunisdentasedluglvg

o

= aaa ¢ v o ¢ ! A U W N |
AT 32: dafILAITIEURIAINUFUNUD ism’mgm‘waﬂﬂUﬂ’]iLaaﬂIﬂiﬂﬁiw}ﬂM@

[ a =

niivida d¥ou Adu GIGH] 53

v v

fiiindsruniseaniuy (D) 127 (124.45) [0.05]| 6 (9.14) [1.08] | 2 (1.41) [0.25] | 135
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Light 49.95| 0.407| 0.324 0] 0.376832179| 0.35673247 0| [ 255 158 163 - 02
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Dark 1843 0.437[ 045 0[ 0.188259157| 0.71923922| 0.440217466| | 143 116| 40 - c12
Saturated 68.56| 0.387| 0504 | 0.125578845 0| 073479539 0.10265175 | 200 230| 62 13
Light Chartre | 799 0357 0.42[ | 005175706 0| 03539694 0.065032267| | 225 237| 154 c14
Muted [use(H)| 424 036 0436| | 0.082231185 0| 0.41841161| 0.288600362| | 167 181 105 15
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>aturated 42.4] 0.254] 0.449] [ 0.999914606 0] 0.34837387] 0.217492429 T 7T =0 [ 17
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Muted cen € 30.86| 0250 0328 | 0.441368282| 0.002952185 0| 0.324782922 37 173| 173 23
Dark 13.92 0.233| 0324] | 0.714830833| 0.016735408 0| 0.540613949 3af 115 117 24
Saturated 3086  0.2[ 0.23| | 0.858863503|0.291916835 0| 0.064766516 34| 170 240 €25
Light 59.25| 0255/ 0.278| | 0.35944685| 0.172786037 0| 0.017135705 | 160 207| 250 26
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Dark Gray 1234 031 0316 | 0.021727305| 0.056613237 0| 0.595638739| | 100| 96| 102 34
Med Gray AChr_om 31.88| 031 0316| | 0.020803061| 0.054205001 0| 0.372809479| | 157| 153| 161 35
Light Gray " 639] 031| 0316| | 0.020354102| 0.053035183 0| 0.143552325 | 215 208| 219 36
White 16| 031 0316 0 0 0 0 | 255 255 255 a7
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Crossmodal Correspondence Between Color and Scent of Coffee in Children
PANIDA SILPAKIT and PIYARAT NANTA
M. Arch in Interior Architecture Major in Interior Design Management,
Bangkok University (panida.silp@gmail.com)
Department of Architecture and Planning Faculty of Architecture

King Mongkut Institute of Technology Ladkrabang (piyarat.nanta@gmail.com)

Abstract

The understanding of crossmodal correspondence between color and scent is crucial for designing of a
built environment, and marketing of a product. Previous studies suggested that the perceived congruence between
scent and color lead to higher accuracy in scent recognition as well as higher level of pleasant rating. This present
study examines the extent to which previous experience plays role in the crossmodal correspondence of the scent
and color of coffee. To fully understand the impact of previous experience on coffee’s color-scent association, we
decided to conduct the study in young children who are less likely to be socially influenced than adults. 52 children,
aged 6-8 years old, pre-screened for color deficiency are recruited to complete the same task of selecting 3 most
congruent colors the after smelling scent from the concealed container. The results support existing crossmodal
correspondence theories. Even in young children, the group could identify the scent shows strong association
between perceived congruence between the scent of coffee and warm colors schemes.

Keyword: crossmodal, perception, correspondence, color, scent, coffee
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1. Introduction

Color is the quickest and most dramatic way to
transform an atmosphere of an interior space, and is one
of the most visible design elements that distinguish type of
a product as well as its brand in the consumers’ mind.
When it comes to design, brown and its related tones are
the most common schemes used for coffee shop. But
does the color of coffee shop and its related element need
to be brown or in the warm color scheme at all? Apart
from color vision, the sense of smell can have strong
effects on consumer responses to retail environments as
well. The perceived congruence between different modes
of human perception is defined by cognitive scientists as
crossmodal association. Simply put, seeing a certain color
may evoke specific sensations; green may be evocative of
the smell of grass, or yellow may evoke a sour taste. As
such, this present research study examines the
association between the scent of coffee and the color
scheme common people perceived as congruence.
However, drinking coffee in the morning or going to coffee
shop for meeting are part of adult behavior, and might be
influenced by external factors such as pervious
experiences and culture. Likewise, the association color-
scent association of coffee in adults may also be affected
in the same way. Exposure to coffee, its physical
properties, or commercial facilities that specially designed
for selling coffee may influence how people associate its
scent and color, which form the crossmodal perception of
the coffee. To fully understand the impact of previous
experience on coffee’s color-scent association, we decided
to conduct a series of study on both children and adults to
compare the crossmodal correspondence of the smell and
perception of coffee color. And in this study we focus on
young children who are less likely to be socially influenced

than adults.

2. Literature Review

It has been widely recognized that human sensory
experience of an environment or an object is likewise a
synthesis of various sensory inputs—a crossmodal
perception. Marks (1975) reports the linkage between
sight and sound or the visual and auditory association are
"often regular, systematic, among person to person” (p.
303). The research result on crossmodal perception

between vision and olfaction has been inconclusive though
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most studies indicate strong color-scent association. Xue
Yu (2009) states that “smell affects areas of the brain that
deal with emotions, feelings, and motivation, which can
lead to a specific behavioral response. In terms of
restaurant design, smell plays a significant role” and “A
successful sensory design promotes prosperous restaurant
business and this is the eventual target of restaurant
design.” Further, “Odors lend character to objects and
places, making them distinctive, easier to identify and
remember” (Tuan, 1977, p.11). Natalyn (2012) suggests
that “the Ecological Valence Theory (EVT) should be used
as an accurate tool to predict and influence color
preferences, which may be extremely useful in both the
fields of cognitive science as well as marketing and sales”.
There have been discrepancies on the crossmodal
association of color-scent research findings. Ehrlichman
and Bastone (1992) regard the color-odor association as
arbitrary and resulting from idiosyncrasy personal
experience while others (Gilbert et al., 1996; Kempt &
Gilbert, 1997; Palmer and Schloss, 2010) finds significant
and long lasting visual-olfactory sense correlation in their
experiments of having the subject describing the odor by
name. During the past decade, the study of color
preference is another area that has drawn interest from
numbers of scientists some of which posits that color
preference is evolutionary/behaviorally adaptive, and is
closely linked to people’s average affective responses to
color-associated objects (Hurlbert and Ling, 2007;
Humphrey, 1976; Kempt & Gilbert, 1997; Palmer & B.
Schloss, 2010; O" sterbauer et al., 2005). It is still
inconclusive whether the scent-color association are

hardwired in our brains or influenced by external factors.

3. Methodology

This study is designed to 1) test whether there is an
association between colors perceptions of the coffee scent,
and 2) examine if the color-scent association, if any, is

influenced by previous experience.

Adopting Zube’s (1984) approach to study human
visual preference with minimal cultural bias, the
participants in this study consists of young children with
age range from 6-8 years. At this Childhood milestones

age, while are still considered children, they are usually
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confident with cognitive and language skills such as
reading, writing, and can communicate with the
researchers. At this age range, the children are able to
analyze, evaluate, retain information, recall experiences,
make comparisons, and determine action.

During the experiment, these young participants are
asked to complete the same task of 1) selecting three
most congruent colors, from the provided color chart, the
after smelling scent from the concealed container, and 2)
to answer a few simple questions in the questionnaire to
clarify the reason for matching such colors with the scent
the subject smell from the container. Then factors
including a) ability to association scent, b) gender, and c)
color scheme chosen by the participants are then
quantitatively analyzed by using Chi Square and Fisher

Exact to determine the degree of independence.

3.1 Color Sample

The color chart in this study adopts the 37 colors
palette chart originally designed by Palmer and Scholss
(2010), which includes four hues namely red, yellow,
green, and blue and their secondary color including
orange, chartreuse, cyan, and purple at four saturation or
brightness levels. Five achromatic colors including black,
white and three intermediate grays are also presented in

this chart.

COLOR CHART

Each group from left to right orbered by

Figure 1: 37 Colors sample for experiment

eted Mlight MMuted W
C09- H(C13- G(C17- C

co12

According to Palmer and Scholss (2010), these
colors have been selected from the Munsell color system
since it was originally developed from the Natural Color
System (NCS) then translated into CIELAB code for a
more systematic and consistency of the color specification.
In this study, a color palette chart is created by converting
CIELAB color codes specify in Palmer Color Studies Book

(p- 369) to REB code through Photoshop CS 6.0 software,

Faculty of Architecture and Planning, Thammasat University

and then printed out on the paper for the participants to

view.

3.2 Questionnaire

Questionnaires are used as a tool in this study for
the ease of data collection and coding. The
questionnaires are divided into five sections. The first
section is designed to collect the respondents’ personal
information such as age and gender. The second section
contains a Pseudo-Isochromatic Plate Compatible Vision
test for screening color blindness. The third section probes
whether participant ever has olfaction problem. The forth
section is an open question asking if there is any color in
color palette participant like. This phase aims to search for
personal color preference, which may affect the
participant’s color-scent matching choice. The last section
asks the participants to select three colors, from the
provided palette that they think most congruent with the
scent from the container. And finally, the participant is
asked to briefly describe the reason for making such

choices.

4. Sampling and data collection

4.1 Pilot test

To ensure the validity of the data collection method,
a small group of participants, which includes 8 children,
was recruited for a pilot test, prior to administration of the
actual survey. This was to test the data collection tools,
and also to test whether two different kinds of well-known
coffee namely the Robusta and the Arabica would yield a
different color matching outcome. The pilot test result
yields insignificant differences color-scent matching for the
two variety of coffee (80% the same in achromatic color).
As such, the actual study use of only a single variety of

coffee, Arabica, in the test kit.

4.2 Participation

The participant in the actual study consists of 52
young children (29 boys and 23 girls) with age range from
6-8 years. The participants are the primary students of an
international school in Bangkok, Thailand, and under
supervision of the school personnel at all time during the
test. After prescreened for color deficiency using the

Pseudo-Isochromatic Plates, all of the participants are
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asked to complete the tasks of selecting three most
congruent colors, from the provided color chart, the after
smelling scent from the concealed container, and answer
a few simple questions in the questionnaire to clarify the
reason for matching such colors with the scent the subject
smell from the container. The process takes around 5-10

minutes for each child.

5. Results and Discussion

Even though coffee is considered adult’s beverage as
it contains caffeine, and deemed not suitable for young
children, results from this study shows that a large portion

of the young participants have been

exposed and able to recognize the scent of coffee. In
term of an ability to identify the source of the scent,
participants could be classified into two groups; 1)
participants who identify the scent as coffee (G1), and 2)

those that are unable to identify the scent (G2).

G2: Unable
to identify \
scent
25% G1:
Identify
scent as
Coffee
75%

Figure 2: Proportion of the number of participants who

identify the scent as coffee versus the opposite group.

Interestingly, 39 out of 52 (75%) participants
associate the scent in the test kit with coffee while another
13 (25%) state that they could not. In term of color-scent
association, for the purpose of analysis, the author of this
study assigns the label ‘Warm Color’ selection for the
participants who choose warm colors at least two out of
three times during the test, and likewise for the ‘Cool
Color”  The label ‘Mixed Color is assigned to the
participants who choose mixed color tone such as warm,
cool, or neutral.

The results show that 71% (37) of the participants

choose warm color scheme at least two out of three
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selections, after smelling the test kit while cool color
scheme and mixed colors are chosen by 25% (13) of the

participants, and 4% (2) of participants respectively.

Mixed color
select at

least 2 cool forthe 3

selections
colors out of

g
3 times 4%

25%
select at

least 2 warm
colors out of
3 times

71%

Figure 3: Proportion of the color selection

M G1: ldentify Scent as Coffee G2: Unable to Identify Scent

100 -
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o
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m
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Warm colors  Cool colors  Mixed colors

Color-Scent Association

Figure 4: Chart comparing of color-scent matching
performed by the group of participants who are able to

identify source of scent as coffee (G1) and the group o

f the participants who could not identify the scent (G2).

It is found that a large portion of participants (84.6%)
group who identify scent as coffee (G1) associate the
scent to warm color scheme such as dark orange and
dark yellow (color C12, C08, C04 from the test kit) with a
small numbers (12.82%) that associate the scent with cool

color tone.

On the contrary, more than half (61.53%) of the
children who could not identify the scent (G2) also
associate the scent with cool color tone such as that of
dark purple and dark green (C32, C20, C29), while almost

a third of the group still choose warm color tone.
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The selection of mixed color tone constitutes a small
portion among both groups. Only 2.56% from the G1
group, and 7.69% from the G2 group.

The evidence from this research study suggests that
scents are nonrandom and characterized by colors. The
color-scent matching of a coffee produced statistically
significant results. The Fisher exact test statistic yield p
value of 0.000559 for the relationship between scent
identification and color matching, which is significant at p <
0.05. Therefore, a casual relation between the
perceptions of scent and the color association in people’s

mind can be inferred.

Table 1: Two-way table presenting color-scent matching

association

Warm Cool Color
Color and Other
Identify Scent as Coffee
33 6
(G1)
Unable to Identify Scent
4 9
(G2)
Totals 37 15

p value = 0.000559

On the contrary, Chi square analysis shows no
significant relation among gender and color (X* = 0.2333,
P value is 0.629 which is not significant at p < 0.05), or
gender and ability to identify scent as coffee (X* = 0.642.
P value = 0.422996, which is not significant at p < 0.05).

6. Conclusions and Future Directions

In conclusion, the results from this study support
previous color-scent perception research findings that
people expect the congruence color for a certain scent,
and previous experience do play important role in creating
this bias. It confirms that what people smell can actually

shape what they see. Even in young

children, those who can identify the scent as coffee often
match the smell with warm color tone, which is the color of
the coffee bean or coffee’s byproduct. Similarly, the result
from Natalyn (2012) previous study also suggested that

the EVT is significant in predicting the influence of color-

Faculty of Architecture and Planning, Thammasat University

taste associations on color preferences. Armed with this
knowledge, designers should choose the colors naturally
associated with the scent produced by the object or
facilities they are required to design for. Since the smell
able to make a space more favorable, our finding from this
study may be applied in interior design practice by using
odor and color in a strategic manner competitive
environment which benefits designers as well as
restaurant establishment.

Future study may warrant a replication of this study
with a larger sample size to further validate the
generalizability of the data. Comparison of color-scent
association across different participant groups such as
young children with adults, group with different cultural
background, different gender, or participants with design
and non-design background are also worth exploring as
the color-scent association might be different among

various demographic background.
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Research Objectives

1) Testwhetherthere s anassocition between colors perceptions of the affeescent
2) Bxamineifthe colorscentassodation, ifany s influenced by previousexperience

Keyword: crossmodal, perception, correspondence, color, scent, coffee
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An Ecological Valence Theoryof Human ColorPreferences
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Samplingand Data Collection

Participation
Thes2youngchildren withage range from6-8years. The pocess takesaround 510 minutesfor
each child

The37colors palettechartoriginallydesigned byPalmerand Schoks (2010), which includes 4
hues andtheirsecondarycolorat4 saturation or brightness levek. Fveachromaticcolors
includingblack whiteand threeintermediate graysareako presented in thischart

COLOR CHART

Each group from left 1o right orbered by
WSatureted MLght MMuted MDark @ Achromatic

R (cOi. O (cCOS- V((DS Nl( ] G (C17. cC(c21 8 (c2s. P(C29. (C33.C37)
coq) cos) c1 c20) co24) c28) €32)
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Questionnaire

Questionnairesareused asatoolin thisstudyforthe easeofdata collectionand coding.
The question nairesaredvided intossections.
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Methodology

1) Pseudo-kochromatic Plate CompatibleVision testforscreening colorblindness

2)Seled:3 mostcongientcolors, fromthe provided mlorchartafiersmellingscent fromithe
concealed container

3)Answerafewsimplequestions toclarfythe reason for matching such colors with thescent
the subjectsmellfromthecontainer

EXPERIMENT

PRE-TEST
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Results and Discussion

In termofan abilityto identifythesource of thescent, participants could be chssified into two
groups;

1) participantswho identifytheseentas coffee (G1)

2)thosethat areunabletoidentifythescent (G2)

“Warm@lorseledionforthe participantswho choose warmcolorsat leasttwo out of three
times during thetest,and ikewise forthe ‘Gool Goloe The label Mixed Golor sassigned o the
participants who choose mixed colortonesuch aswarm, mol, ornewtiral
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Results and Discussion

The colorscentmatchingofa coffee produced statisticallysignifiant results. TheFsherevact
teststatisticyield pvalue ofo.000559 forthe relationship between scentidentification and clor
matching,which ssignificantat p<0.05. Therefore,a casual relation between the perceptions
of scentandthe molorassocition in peoples mind.can beinferred.

On the contraryChisquareanalysisshows no significant relation amonggenderand color
(* =0.233, Pvalue 50.629 which s notsignficantat p<0.05), orgenderandability o identify
scentas mffee (?=0.642. Pvalue =0.422996, which s notsignifiantatp<0.05).

Cool Color

Warm Col
Groups armColor and Other

IdentifyScentas Coffee (G1)

UnabletoldentifyScent(G2)

Examplesof
Totals Questionnaires Survey
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Resultsand Discussion

Large portion of participants (84.6%6) goup whoidentifyscentas coffee (G1) assocatethescent .-

towarmeolorschemesuch asdarkorangeand darkyellowwith asmall numbers 612.8256) that

associate thescent withcoolcolortone. C12,C08,Co4
C32,C20,C29
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Conclusions and Future Directions

Itconfirmsthatwhatpeoplesmellcanactuallyshape whattheysee. Eeninyoung children,
those whocan identifythescentascoffee often match thesmellwith warmcolortone which s
the colorofthe coffee bean orcoffees byproduct
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