SPATIAL MENTAL IMAGERY IN THAI
MUSICIAN AND NON-MUSICIAN

USANEE SOTTHIWAT

A THESISSUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTSFOR
THE DEGREE OF MASTER OF SCIENCE
(NEUROSCIENCEYS)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2008

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac.of Grad. Studies, Mahidol Univ. Thesis/ v

a A Aaaoy o J aa 1 o
ﬂ'liﬁﬂ‘]%ﬂllﬁglﬂgﬂlllﬁfJ‘]Jﬂ’313Jfﬂll"liﬂcluﬂTiﬁ%TQ%UﬁﬂWWLGHQM@ﬁNWU‘E TIUUATEUINUN

auasnud i 1dsumsinduauaianalne (SPATIAL MENTAL IMAGERY IN THAI
MUSICIAN AND NON-MUSICIAN)

gual Tand i 4736865 STNS/M

M. WszamInemans)

v A

AUZNTTUMIAIUANINGTTNUS | Woitde avdnd, Ph.D., waaiund emdndna, Ph.D.,
CAROLINE KOEPPE, Ph.D.

UNAALD
A aa o o o

mMsndiiFaladuiusianudnysenszuIumsIAUAIWIAgIINMsANEIA T NS

1 = o Y a anow o o 1 v o Jdo 1
FENINMIANAUAUATHAZANNEN3 0 TUMTHEIPFINATURUT N NNANVAUTUTAUOI1NINTINS

o
A a

= A = = v o 1 1 < a 3 4 a
AnynuaanswaveImsNnduauas NsuIIN o ndinanenNuunarganvosa e IuMeINIA

A a 3= 1 = ~ J A ' a a aa
lLﬂ3ﬁi‘i?l‘l/]fﬂ!mﬂllllllﬂﬁﬁﬂ'kﬂjﬂﬂﬁid‘ﬂL!ﬁﬂﬂ??ﬂﬁﬂlﬂ\iﬂ?iﬂﬂﬂuﬂuﬁiﬂNﬁﬂi%ﬂﬂﬁ@ﬂ"lizﬂuﬂﬂ”lwt’lﬁllﬁ
v o aa 1 @ n’;’ [ J av o’: dyd =1 = = a a
ﬁﬂJWNﬁﬁWNﬂJ@‘l@ﬂNqi ﬂﬁuu?ﬁq‘ﬂigﬁdﬂﬂl@dﬂﬁ’mﬂﬂi\? ﬂE’)ﬁﬂ‘kﬂlﬂifJ‘]JL‘VIEJ‘]J‘Wi]G‘Iﬂﬁilllla%ﬂﬁ]ﬂiiﬂ“ﬂN

J @

avelurrmshmsiuammdadaduiusauiaveninauasuazd lildsunsdnduauas Taenisia

Ed
a a a Faaloi o\ T aag Y % [ 1
WE]Glﬂiillﬂ'J']il?ﬂll1§ﬂ6],1‘l<ﬂufﬂu@lﬂ'lWL‘]Nil@'lﬁiJWl‘lﬁﬁ'liﬂJ 1% 2 @¥3a ﬁﬂ 1.32821I01U9INTAD VT UDN A

73 o o A Qo = Yy a o 9 a
NULAS 2.L'1Jaswummmmumﬂummuwgﬂ@m NINTTUNNAUDNIAAUNAUA Event-Related

. o o o A o = o q I yaAy Y
Potentials (ERPs) NUB1F1HUATHIODUANDUINIUIU 28 ﬂuTﬂﬂmmmﬂuunﬂumuas14ﬂuL1Ju@1n”laJ“lﬂ

v 1
A o

Sumsinduaua’ Maualdas¥osusoudnsmwmsite erxaaing ladimsduanmaudiuensuan100
nuednguuazaadulainamluiuanmstunminaasuuaenmmiiounsouanaranu dremsnatfy
A ' = a A a 7 g ..

rdon AundeuenIgavesnau livhaues ERPs azgninszsiiilu Early components 1182 Late positive

component (LPC) Hazunuinnuaadng Ifhaueawuasiia namsnaaesdunganssuanueainse
v
= ]

v Ao A & o Vo Aa P ' o oA Yo = =
lLﬁﬂ\ﬁ]1fW]3“]5'3?]1/]1’?14\1@1@71?(11ﬂiﬂQJJuﬂﬂ1!15]iﬁ]‘L!G]ﬂTWI‘lﬂ13'Jf‘l'JTé]1?f1ﬁ11ﬂiﬂ@lﬂﬂmlllllﬂﬁﬂﬂTiNﬂNuﬂuﬂﬁ

1]
@ @ ~

Ao o Aa o Ao ' o "o ~ s N A o &
DYNUHITIAUNNADA @]T]f’]ﬂ‘ﬂﬁ@\ulﬁﬂq'J’l@’]ﬁ’]ﬁlmﬁﬂ’quuﬂﬂu@ﬁlllﬂﬂi“]fu@]"llﬂqﬂ’]ﬂﬂﬂ‘ﬂlﬂuﬂ’lﬁﬂﬂtﬂ

5]

M ' ' oA Yo = ~ Yy a ¥y 2
gnded hinanarsnngui lu'ldsumsinduauas sanmsnaassdunanssunanesaasldiviuiier
asinsnquiinauas iaunasuentsgaves LPC geniingui i lasumsinedaiiioddmeadauazunui
anuandng Iihaveauudesladauaasneaminsinauas insnssaedivesnnuaadng lwih

[ e d‘ " Yo = qé 1 d' a d' 1 @ U @ =)
aweaananeteiins i i lasumsdnduauassesnunasenlsgangaininluoraainsnquinauas

" W as a d' 1 914' " Yo = =~ Y w =
prudaIninauas tansuazanuansaigan g lulasumsinduauasuazenagyd ldininauas

v o J

) ' { ' Yy 1 Yo = o a A aa aa
Tdanesdruiuananoing i ldsumstdnduauas lumsiimssuanmsaladuiusauia

91 ¥i1h




Fac.of Grad. Studies, Mahidol Univ. Thesis/ iv

SPATIAL MENTAL IMAGERY IN THAI MUSICIAN AND NON-MUSICIAN

USANEE SOTTHIWAT 4736865 STNS/M

M.Sc. (NEUROSCIENCES)

THESIS ADVISORS: NAIPHINICH KOTCHABHAKDI, Ph.D., NUANCHAN
JUTAPAKDEEKUL, Ph.D., CAROLINE KOEPPE, Ph.D.

ABSTRACT

Spatial cognition plays an important role in the mental processing of
existing object in space. Previous studies have revealed a high correlation between
musical training and spatial ability. Musical training especialy in childhood has been
shown to improve the long-term anatomical and functional brain plasticity. Spatial
mental imagery has not yet been directly investigated in adult musicians. This studyj
investigated behavioral and brain activity while performing a spatial mental imageryj
task. The behavioral data i.e. reaction time (RTs) and percentage of correction was
evaluated and constituted the performance of spatial mental imagery. Brain activity
was measured by the Event-Related Potentials (ERPs) technique. Twenty-eight right-
handed healthy male adults (14 musicians and 14 non-musicians) participated in thig
study after giving informed consent. The participants each performed randomly 100
cubical assemble imagery tasks and indicated whether the assembled picture was
identical to their imagination by pressing a response pad. The RTs were measured
after the picture appeared, and ended after pressing the button. The ERPs data werg
represented by mean amplitudes of early components, the late positive component
(LPC) and topographic brain mapping. The behavioral results showed that musiciang
performed spatial mental imagery significantly faster than non-musicians (p<0.0001).
Therefore, musicians have no difference in corrected points compared to non-
musicians. Musicians have significantly higher mean amplitude in LPC than non-
musicians. The topography brain mapping showed different voltage distributiong
between musicians and non-musicians while performing the tasks. The higher
electrical brain activities of musicians may represent better ability and attention tg
gpatial mental imagery task. The results also suggest musicians use different brain
areas to solve spatial tasks when compared to person without musical training.
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