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Abstract

The purpose of this research was to synthesize the characteristics of Thai classical music that
improve working memory and to determine the effects of listening to the pleasant Thai classical music on the
working memory in elderly. The Single-Group Pretest-Posttest Design was used to test the hypothesis for 15
participants who were members of Angsila municipality geriatric club and volunteered to join in the
experiment. Thai classical music without lyrics that made participants feel amused and aroused was used in
the experiment. Data were collected using counting span task (CST) and the electroencephalogram to assess
working memory of participants both before and after listening to the pleasant Thai classical music. The
accuracy scores of the CST were analysed using a dependent t-test. The upper alpha ERD% and theta ERS%
were analysed using repeated measured MANOVA.

The results showed that the posttest CTS accuracy scores and the upper alpha ERD% in the frontal
area of participants who listened to Thai classical music were significantly higher than the pretest scores
(p<.05). While the theta ERS% in the frontal-parietal network of participants was significantly lower than the
pretest scores (p<.05). These results indicate that listening to pleasant Thai classical music improves working
memory capacity in elderly.

Keywords: pleasant Thai classical music, working memory, elderly, counting span task, brain wave
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ANTIVAUEAN (Working Memory: WM) ummmﬂmmamswmmmaqauawma 9 ey laun
nsuidym mslimama matlaniv nsneun msddiunsiferduiaduius S sTReTng
Usgdiu 1wy msandivesinsdmi Jovesyanaiiliduiny @umeildifiums drunaimesems uagnseu
uifede udu mssanusasAndussuuildiiuinudoyaluaues wirdadwuazgamelvananuadla
Wiou 9 ﬁumivﬁ’%ﬁumiﬁ’wﬁa%aﬁ%’uLsﬁwmaemm'aLﬁawmzﬁwﬁmﬂimﬁisﬁaum (D’Esposito, 2007;
Gathercole & Alloway, 2007; Goldstein, 2008)

mmmmsa‘l.umiLﬁusﬁaz&aiuamaﬂﬁlﬁmﬂﬁqm (WM Capacity) sgfifisfulugasioidin usavana
luggee1y (Gathercole & Alloway, 2007) Lﬁaqmmﬁamamm‘ﬁyu Furuvenaulansyl (Dendrites) way
mulmw;m alUil (Dendritic spines) 8139z aRA mﬂmaml,aaﬂmlfzjamaamm’lm (Synapses) 33vilinsd e
amagﬂmﬂiumvﬂwLsnaﬂiummmau 9 1RAN1SAULYAY (Timiras, 2003) wenaniiUsinaedauniiy (Dopamine)
wlsIniiu (Serotonin) kagngnum (Glutamate) Tuaneasdsanas (Mattson, 2009) Snvnatinnsanasuoaden
ﬁi‘dLf‘?:mauaaimﬁunﬁamawmmammmmaan%wuLLazﬂqT,ﬂa‘Luamaa danaliiinnisyinansiwayszam
(Timiras, 2003; Mattson, 2009) fstiudevinlauanunsalunsan nslimang n1swnUaym miﬁaui?ﬁ
T 9 amaqé’faﬂ%’iwznaﬂumimauauaqGia?hﬂiséju (Reaction time) Wity (Craft, Cholerton, & Reger,
2009; Riley, 2009)

MsISfiuausanzin Suanmseludniveassdinuin nsiinia (Training) anansadnii
Tiauszamiinisusum (Plasticity) Inen1sasnanulasi woneeu (Axon) LLaxﬂmL%auﬁaﬁmmﬂmﬁuMWiwﬂ
(Buonomano & Merzenich, 1998 cited in Klingberg, 2006) NI eI o WU znsI
ausvasinluay lnenisiauluswnsunuiinnesiisenin Isluwsly (RoboMemo) (Klingbers, 2006)
Fun winhlunaaeddfudiniidulsaaunsdy (ADHD) LLaw:Jﬁauaﬂﬁmmﬁam (Stroke) %’ﬁﬂué’ﬁﬁmmwiaa
Rerdueudvaizdn Usingd nausegsssnanilazuuunudwazAnnddldlusunsuganinnguaiuau
agnadiifuddynnadffisesu .05 (Kingberg et al, 2005; Westerberg & Klingberg, 2007) fiosaniusunsy
é’ma"mwﬂizﬁumw‘mmmaaamaﬂﬁlﬁﬁu wazvihliinnsuiuivesaiendedygruaulasy ua
\wadu 9 (Long-lasting plasticity) (Westerberg & Klingberg, 2007)

venanidalliiseiitidfiuin mseenmdeinevuaentudunan 30 wit w1 §ank 19
wanluniseanmdanmenanieniunniy uaglniianuninvesnisesnideiniewiiuesas 60-80 Y8185

nswuvesilagen vlingusegnniiaudiwuefniige dazuuunudivaeAandnisesniigimniy

[

gendneuseanideneegiideddgyviaiinsydu .01 (Sibley & Beilock, 2007) uazeaiaigioanings

<

¥
=1

mewilofiunuudwsinmuvesndiuile (Strengthening) Femsenimn 3 aSaedUni iy 26 e
eAsniuaeialitiminifuiudedgergamsandouluiindud 1 16 10 afs Taglifiennns
wiley Usingih masenidsniefeisnafiueuuiusemuroanduniefifiuaeinaunseiadivmin
g9gn AwiAzuuumNTUUEAIMAINITNARE 3 Aoudisty wardarsagauis 6 Wweou Idlnasutgdnenaun
mﬂmnﬁmmuwawam (Lung capacity) Lﬁmzﬁwméuﬁgﬁu—laﬁ 19 uilemas 1 (nsulin-like Growth

Factorl: IGF-1) 33vil#A11u4733U (Lachman, Neupert, Bertrand, & Jette, 2006)
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wilUsunsumaNiiawmes RoboMemo wazni1seaniidiniedingaidneiu enalimanzdmsu
Havongluuszmalneurangs 1189910 RoboMemo 1luldsunsuiifiosufoAuuindesnesfinnes faeenyi
lLiflonalsFeusindou aziAnanuenduinlunislilusunsy wasdgeorgursaueiaidaaunmdila
ansaeseniidsnelyidaamininiuiesas 60-80 vesdnsmssuvesialagan vioiiuadauduse
AmuTeInd ML dafemssmiminld

nsfnuludninnaesdliifiuin msilsausdrilfinismdiansioussam wazansiiieadost
ALty Tnglvymelanasvadlugisyn (Mozart’s Sonata for Two Pianos in D Major: K 448) 1Ju
nan 8 $lussioTu Aaderudunan 30 Ju luiud 31 WuyngualuauLazngunaaesnguas 15 f 1
Aanssumuuliifigndeu (Hidden Platform Water Maze Task) Us1ng31 nyiiflanasvedlumivazisous
i3 andmylungumunu wasnududiiietesiunsimifivesansdouszam wu Tnurilu (Dopamine)
pziwRaladu (Acetylcholine) hagn1u1 (GABA) ﬁﬁwmmﬁﬁﬁ’iysiamiﬁauﬁuazmmﬁw (Meng, Zhu, Li,
Zeng, & Mei, 2009) venaniauaseludninaasssu 9 Falivuin méﬂzjuﬁﬂamum%‘asﬁmiaﬁ”mmu lsna
T12lslnsfin uames (Brain Derived Neurotrophic Factor: BDNF) Tulglumanda (Hypothalamus) @xnesdiu
W3nseuNa AaSInG (Prefrontal Cortex: PFC) aiinA1an (Amygdala) warduluuauda (Hippocampus)
iy (Angelucdi, Ricci, Padua, Sabino, & Tonali, 2007; Li et al., 2010) 33t8@aa3un13618M0Ad Q10U
Uszam vnlwadszamiinisius uaviinasmenlnmuiiotedi (Long-Term Potentiation: LTP) isdu
(AU13 YuIAUATENA, 2546-2548) uamnﬂﬁé’fﬂﬁmia%ﬁqLsaaﬂszmwu'%nama%ié wauludla 1 (Comnu
Ammonis 1: CA1) aa$y waslufla 2 (Cornu Ammonis 2: CA 2) wazaasy wasluila 3 (Comu Ammonis 3:
CA 3) ﬁagﬂu%ﬂiﬂtmuﬂmﬁuﬁu %aLﬁuﬁﬁﬂLﬂuﬁﬁdasJmiﬂuﬂixmuL%&Juill,axmmﬁﬂﬁﬂﬂa (Kim et al,,
2006)

dumavasedluaulnednufudtaslsanaondenauss Suadenluidssinudaia F3usen
915183 o819 3UNdu (Acute ischaemic middle cerebral artery stroke) Iﬂﬂﬁrﬂﬂ’wﬁmum%ﬁ%au
WisuiisuiunguiilaFesdanuisdenaznguaiunu lasnguitilsnunivieisonarannisdesoly
svognalumsilaniuetnates 1 Halusdetu Wunan 2 Weu uduUTsufisumnuamnsansaussnou
VARBY NAINARBY 3 DY kag 6 Lhu Us1ng idenandasuly muduAgatuais (Verbal memory)
AU sEevaULAYALISwaEAR (Short-term and WM) 111 (Language) nsyuaumsmsdsesiiieniiuili
Fuiius (Visuospatial cognition) nszurunITsaNesiiisadeaiuaun’ (Music cognition) N15USMISTANTS
YDIANBIT UG (Executive function) slianuanlafudoyatiu 4 iesteyaiien (Focused attention) uag
nsasarmaulavesdoyaiiu 4 (Sustained attention) wangnafy uenaNiesdliiiuin ndnihnismaaes
31w uay 6 Wou ArwERefunvuesnslianuaulaiudeyatu q Wesdeyaevesnduiitlnuns
fveuaginingueuasuaznguifladoudannmilsde (Sarkamo et al,, 2008)

MnranAdefanantieiu fiTedelaiBnsileustunldlunsiunnud s Wesan

a

azaeliiin99Tyvessalszam (Neurogenesis) n1sasnauszamlniduuiunudiungniinans

R
' 5

(Regeneration and repair neuron) lngn1susun1snatgesluuanesess (Steroid hormone) laun Aas@woa
(Cortisol) inalnainelsu (Testosterone) waziaalnsiay (Estrogen) Wimunzauietilugnisuiudives
lAs9a319aues (Cerebral plasticity) (Fukui & Toyoshima, 2008) wanandnisileaunsnieanela Ganseeu

AnUsTEmAgIUesiun1slasUTI9Ta (Reward pathway) (Koelsch, 2010) dswalinisvaslaufiuiivudu
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(Menon & Levitin, 2005) fatiunun3tiagyleveann1sidenvesauewardmaliniiuaiunsavesanss
(Cognitive ability) Tuffgsengfituld Snvisdslififihnussinesfnwuiefunisiuaud §idedeauls
AnwnsilnusdlnefifemelasonusvnsAnludzeny athaussineduldlunsifed Wesnnidu
Avfogatudinuuay Sausssulnemenun fasengieiinduine WolsauniudludFnuvanuen uenani
nstlsaunifiduinsnazsdnfimelaluaunity q wrilinusidifednlavesdaeengldunniiaunddilsl
Aulay inaznszduifuszamilieatesiunslaiiuieda (Reward pathway) 16 danaliigeenyil
mmmmmlumsﬁauﬁéﬂmi 5 @NsauAUgYeng 9 ﬁauﬁu’qmuﬁaﬁsﬁagaﬁLﬁulﬁuﬂamﬁﬁzawnlﬁa
Y il dudinldegenuiu frannsovzasnnudeesauodld wdmaidenmnmiinvasigiengy
\lesnnarmsvngAnfuiulsmaininet liaunsoasiaaeulilaenssfosinkiuddenundeufians
%ﬂﬁmwmmmﬂﬁauqa ATz ahmsnTenaulihaues (Electroencephalogram: EEG) snldlunisa
ausvaEAnsuie mghifsalumadeiiausoasvouliiumuniwesaussiifefeaiuionssud
1¥nsesu (Goldstein, 2008) wirAvesraUlrihauesiuanAfuS s T TR saLedld S5
Fuduneafiafiannsoianisnevauemmsaivesnduliinlgis lidudunse waslisalivnadiofeutu
35 TanuUsu (Luck, 2005) ﬁﬂLﬂu%'a;gaL%wiz%’ﬂtf}ﬁv?ﬂﬁwﬁﬂaﬂizmumsﬁwqwumaqamaﬂﬁﬁﬂﬁwmﬁm
VA UNGANTTULTEDE 1R E?
TUTEEIANIIIY

1. deduarzidnuarvemunilvaiuiiviefivenuswasin

2. eBuifisuasuuuanudivazAnveslgengieunazudsilinuniineiduiifmele

3. leSsuiisundulnihausswesmsvhAenssudliiamnud s Anvesgiengioutazmds
flanussineduiifonela
NIDULUIAANITINY

mum%ﬁaLﬁua%'mamﬁ'mﬁﬂﬁtﬁmmimﬂ“ﬁﬂizaw%mwLLauLUumﬂammamﬁwud (Johnsen,
Tranel, Lutgendorf, & Adolphs, 2009) miﬂmum%ﬁﬁqwaiﬁmuaﬂwm msﬂummaawaqmamum1/1
naundulaiday (Consonant) (Menon & Levitin, 2005) lHdeduiaas (Major key) waziidanazisilusegsiu
UrunansvidaiEaty (Dalla Bella et al, 2001a: 2001b cited in Matthews, 2008) utnasiseunazidenils
A8nULeY (Grewe, Nagel, Kopiez, & AltenmUller, 2007) %ﬂizﬁﬁﬁﬂizmwﬁLﬁhﬁ@ﬁUﬂﬁiﬁ%’UﬁNi’ﬁ
(Reward pathway) viliiinasndslaundiusiunieileduln (Mesolimbic pathway) wasilonosfinea
(Mesocortical pathway) Lindw3nsewsia Aesuing (Ashby, Valentin, & Turken, 2002) 3aviliAnaanauln
wuieiedu Uay, 2003) fie nsguumsidniliiAansasuwasiyadensedyraniunanudaduis
dragylunisadrsarnudnlaa 9 (Silverthorn, 2004; Arshavsky, 2006) LLa:ﬁﬂﬁﬁmaU%’Uéhsumﬁgm%awia
dyraseninguluuaniaduninsousia aesmnd (Hippocampal-prefrontal cortex synaptic plasticity)
Tngaziinsdsrodyaradaiulasfuseninminsouda resiinduazinunsea wnwunea wade (Ventral
Tegmental Area: VTA) Tuvaugisinisnszduiinunsea suluuauila (Ventral hippocampus) Saiiusumis
fiRnsolnunsstuninsoua moswndg (Jay, Rocher, Hotte, Naudon, Gurden, & Spedding, 2004) LARDY
Humsvdslauniuluserumaeunans SeagyildausvnsAnnty (Ashby, Valentin, & Turken, 2002)

venaniinsitsausafiianeladuilinesfveadadusesuniindunnlunnuaion Susinaenas
(Fukui & Toyoshima, 2008) FvanfuayuliiAnnisnnudnnsnus (Consolidation) Fadutumeunises
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n15a319A1097 I 9 (Lupien, Maheu, Tu, Fiocco, & Schramek, 2007) saunsvinlimalaaimalsu
uaztoalnsiau An1sudsluszaunimunzan (Fukui & Toyoshima, 2008) Jatienunlvitinnisassadey g
fu Yeud oy vesaulasian aluil (Dendritic spine synapses) luauszamlnsiinea usinmesy
woululla 1 Negluguluuaula (CAL Pyramidal hippocampal neuron) atuayulviiinisususiivesqatey
modeyqad (Synaptic plasticity) Wazn1sasriwausyam (Garcia-Segura, 2009)
n1silsnunsMiniiiAnauAudinsefR Uy (Arousal) Usuanindnisnsedquisiinaisresiudy
(Reticular formation) vaeA1uaNed (Brain stem) FaduuSufiinsuanuesdniuuily (Norepinephrine)
P = & sa a a YR i = Aa = s
WNgn wazin1snasuessnuuiluluddiude 4 vesanes Ineasiuindvllunudavasilonasiva
(Neocortex) Freliaulalufanssunvinlnenisandnsnavesduininlmananuletiog n1siintuaes
uosdnuURusadntes agviliinavesinsuensiuasinueann 2 (0L, Adrenergic receptor) lAuUNIFISU
= fa | . = X o Y a o = o ¢ & ¢
pn3tuesINLeann 1 (0l Adrenersic receptor) 341898 1uaETHAANITINIIUTDININTOUTTA ABDSLANG
wennlANuAusmvTeAusudinseduliinmdweteswialadu Fewemudnndiusenindygyiuiu
AAULNIA (Signal-to-noise ratio) VoulwauszamluanesIvinliaNIIVULANATY (Ashby et al,, 2002)
WAAIAY NN 1

84 (Synaptic Plasticity)

Jay et al,, 2004, pp. 234, 236)

A

AU YUEAR

Reticular Formation)

h 4

(Brain Stem) Ea it au yld
(1shby et al, 2002, pp. 268-269) Ashiy st 3., 2002,0p,268-273

AN 1 ATBULLIAANTITIFYNAVBINISTIAUASTRND LR BNNSLANANININANUI VUL AR

fidedenthausilneiuifianslaindnw WesnnidunusdfiusyiusTaeddaiemunauniy
Yowhwiues sgfiulfanmsuszansasiimsfndeniaiowusiniidnuusdsnaunduiunniian (ndaad
o33, 2550) drunsussiasuREy WiHieownusiusassiniogluanazussiaammareiny udindes
aussnYtinfeusTadliidanean (Down beat) vosiuaudu (Full melody) assiudamennuesinueandn
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(Basic melody) vinlinussiniulnisizuaziiviuesinaunfuiu @uw Jansunng, 2533; afie uinaTan,

¥
=1

2546) wenanil aussvenudaduaunsiegluuunvesdnuuaz Tanusssulve gils3addnduineduuninas

slsrunmasdifedslaléie @3 Wnae, 2550) maATeilFiadenilsausdoniidawdenlrdadunas
Snsfameaestu Ao Wuausdidauilussduuiunans BerldnusdidumuasyidliiAnoisualaunauu
Fuise SwiuAernuiansuiviedusiu 1$la el¥nszfuitussamiiftestunsliiunsia (Reward
pathway) saustsanusanszduisinasnesiudurasiuanedlédie Suasdmalfinismdslauniuuas
uosdRUluaveufintu SadeswndlmAnmuhaureminsouia aesifing VilfaudwusAnitu
n13iadulsauleisnsusziliuainud1vrAnaINNan 1Sy naNITuYaeuLaY (Counting
span task) 1ngn15UsEiun198 0 INALLULAINYNABIYBINITYINAINTTUVMETULAY kAsUTEliuN1Ing
nmsiaedulnitaues Taun Lﬂ@%Ls‘?ﬁuﬁaﬁﬁ%mﬁué’avﬁszﬁugq (Upper Alpha Desynchronization %:
Upper Alpha ERD %) uaziasidusensioauainiuman (Theta Synchronization %: Theta ERS %) wans

A9 NN 2

AUy
AU sInNTEIN
AM5HenUns IneRunianela AZWUUANYNABIVEINTT
- vhavhweanaunduldday (Consonant) vinfanssuveulay
- WNANERIIIITED T
- wasiih Ao sualaunau LTS I
Swfuieanudanaudmsenusuy
& aAa A .
- Lﬁumumwlt,aamaﬂ ARl
& ada vy |
- WuauRsIAUYLASYaU Wesidusdensvasndu
BRUMFEIAIGR
(Upper Alpha ERD %)
- Wesiusdansioauas
ARG (Theta ERS %)

AN 2 ANUFURUSTENINILUSIANTEYI AU ILUTANL

AANUUNTS
Ussnsuasnguaiagng

Uszrnailudasoneiiluandnuusudasensvesunmauiaiuaswian Igfidwuegsdiuasisdian
uaialin wazsuatuln Jainvays Tul we. 2555 $1uiu 379 Ay
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naudI0E1e S1uau 15 AU filaaudinunasinsdadondiegiadifinu fil 1) engunnndy
60 ¥ ataiiov Wildeenirdnedulszdi 2) Wildldreufinnesilulszdn 3) fnzuuuusaiuain
wuunpaauanmaueuiesfuatiuatlng w.a. 2542 ( MMSE-Thai 2002 ) annniimiewinfu 23 azuuy
TunsdliFeugeninsedvuszaufnet nisdazuuuninnimiomindu 17 azuuu lunsdfiFoussiu
Uszaudinw 4) litneiSeuausiuonivileaniiSeunundngns visliidunsesnusivislasdaniadu
Uszdn 5) ldfidymiAeatussuudssamuaznisinaiswden 6) ldinnzdued 7) nslédunaznis
ueaiuund 8) lifinneauendannsasuazdeunwilngls 9) Lildguyvdnaglildfuusanssediiu
Uszah 10) Buiiihsrunside Jenquinedisaninsavenidnnisiirmmsitedeladls
issilelunsise
iwsesefililunsided 2 Ussiam loun
1. in3eailefilifnnsosnguiesns Ussneuse uuuduiinteuaduyana LuunAgeUan LSS
Desuatiuniuwilng n.a. 2542 (MMSE-Thai 2002) wuudeuawawAINEIE 9 48 (PHQ-9) uuUNAdEY
MUend (Test for Colour-Deficiency) Wuuusgiiuanuntinvesdiovesofuiussn (Edinburgh Handedness
Inventory) LuuUseifiuannefniilasiu uazuuuussdiunngfinueanages (AUDIT)
2. \nsesilefldlunmsvaaesusznoude
2.1 aun3iisdnfinels aunlnefusnsdomeanstu vsnasdsrdnmsliuunio
liude iilo¥os vilisanfanelanasiufntesusiu WelfnsgduiivssamiiAsadostunsldtuseda
(Reward pathway) Wagnsefuisina1inesudu (Reticular formation) vasiuaNad (Brain stem) ST
annuiaion laefislunsdenaunififemela il
2.1.1 Winguénetsudazauilinundigidorvgmsinaeueisualimaudsin vilvsan

a

vee A o oA A Y P o w e a A oy v o
aunauIukazIanAudmTo AU uazinas nioudutuiinadulninavssvueilanuss daussilvilanvun
6 a9 A drnaan A9ANAUNEIE (UTSaenesUnmdliinga) Aamiunaly (ussiaasmelalnngliuaw)
Juyean-3udnlu Juuas-geu uazdudTeg Welsauniauudazinas linguiegalvinzuuunlnuidnde

aNa I o Py v i ° Yy A W A P v [ = o |
aupsnfleivilianelanntdesualuu yilvsdnauiuasAuduindosualvy Sazuuudus 1-9 Az
(1 vunedia Hesiign 9 nunefs unndian) saunstuiinindennisvuan dendundavasilinunsvsal
2.1.2 Iy efeaunInlanvuzasuienuauianelalagauauIdnaudmie
A lieanlvingudtegadenitdduiunaaes dunusideluil
1) Aupufanelanenuss Usenaumy AzkuuAUienelanonunside foell

1 = 1 v 1 tdl 'ﬂl L% a '3 v
ATLUULINNINIOVNAY 7 ATLUN LavARdesInvesnaunseuia dalal wan(Grand-Averaged Fm
Theta) ad S aan@ls Tugig 20 Funfinds Winduloeufisunuanedesiuveerdunsauiia dnbay
WA U 20 FuTiksn

2) fuANUsEnAUfIYTeAUL UsEnaume AzuuuAmNIANAuIvTRUIAULe
HaaunIty 9 AallAzluLNINAIIMIOWINAY 7 ATLUY Lag/M30iin15An9IN19AUTANMUI (Shiver or
Chill) fia TeMsvugnuiTeidetdundnIuindureilanuns

3) Tinqudveghadienausifiosnils 31uu 1 mas 3NTeTenunsnilanuae
ATIMNULNUTNAVURA
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2.2 Aanssuvaztiula (Counting span task) iuRanssuilénszdulianmsihauuesauos
deldtsuanauannsslunmaiudoyaluauediflfinniian nifedldAanssumununfnuos Grabner,
Fink, Stipacek, Neuper, and Neubauer (2004) ImElaldﬁﬂﬁlﬁfj’mzﬁmﬂuﬁaLasuwé’ﬂlﬁzmi’”luau 10 ¢ daus
w27 vndnavandudues vistuavasdudinFu Usnguslusuuninenoufiunes Welvingu
fhegnsifudniinuds wieutusdwauimueiiduldly Wovhnsmeassasuluuiasde nduiegng
FosinfesrunutimuaditfulfGemiudiu uduiiaudandnuuntirersuinmesilimeudan &
wanslunnit 3 Aanssuduvsmuanuennuesnssidaudy 4 siu 9 ax 5 98 Ussneusie suduil 199
fan 2 61 seufl 2 S1dan 3 6 seRudl 3 S1ian 4 f waesedudl 4 Sadauae 5 @ Seua 20 fe
TauUseana 22.6 Wil Usenaueie 3 @ fe

drudl 1 aladodureiBarsvinianssuvasduiay af1aiaelusunsy Microsoft
powerpoint Taatusganu 5u
dwdl 2 uwuuilndinuzRanssuvaziuiay ahalagldlusunsy Superlab 4.5 fdwu 2 40
a1 1fuuvuiindinweRdsliinisivuanaluseninedieuids dudiava
Frds Andneu uazfanidmey edugaudazde roufinsesazuidinguiogimaunanisneuii gn
vioRin Wleidunsiiou Tardszinas 10 unil
¥ai 2 iuuuuindinueiinismuanailuszniniisumds dudiaunuid
Andnou uavuridney Janguiiegisiesfiiasiouidwitanssvastuiinadulniaues iels
fulainnduinedsanansavinAnssuvarduaslsununaiidivue Faazvinlideyadildainnistudia
ﬂ?iu"LWﬁwauaqLﬂu%’a;&ammzﬁﬂﬁﬂﬂisuﬁuﬁq o TdnanUszunad 5undl
dwil 3 uuunndeuRanssuvasiuae TlUsuTy Superlab 4.5 a¥sdunuiuiAnves
Grabner et al. (2004) fiviamun 20 4o uiseanidiu 4 seu  az 5 98 Usvneuseduauiifos s 2 &9
5
WUULANUNISNARBY
wuuknunsnaaesdunuunguiiiey inteuuazudsn1smnasa (Single-Group Pretest-Posttest
Design) fifinsvnaesdndn 1 ada fe 11/1ﬂaumamqﬁmumﬂmmmwmwaiﬁ] U Liwas lnedinnsinneu
wazndsilinus’ uidsinimeansndnuunaudn 1 ads lufusioly Taglddrsnanientu welwday
pssmeluiisty (McMillan & Schumacher, 2010)
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1. dnvuzveanduiiegneusngdeil ndudegnsiomn 15 au Huivds ndatiorn dailugfd
91858WIN 65-69 U flengiadeindu 67.20 U aunsinuiszduUszanfnwianniiga ynauansagiusen
Feuls duiald wildldldneufinnefifuvses waglildiauniswnunsifulses dwlngvouilinuns
yinvasauniiifl danlvafilanadneaina sesasn fio wasgnv uazilstanadlneana iasnedu way
wasgnils Anadsazuuulssduanuuuvadevanwaneadesduatuawilve wa. 2502 iy 24.47
AlpdsAzILLUsIUINLUUARUALEUAMEE Windy 2.93 Tinnslegu msueadiuund uarlifinogm
Uond

nauietne S1uau 2 au Lifllsauszdi Aimdessiionnisuine Uannds vaouseanszgn

Fou giiudl uazuziFeiisnuimend eday 20u daluallifiomseayulnsilivsedn nsmanedesiui
drunanvesnmdudiulvgjazaununiuas 1 uf wazdwlngldldeanddenie liguyws wazlify
LeANeses

2. namsTeulfisuaadsaziuumugnAesrensYnAInsTNTMETUaTYeINgufieg19nay
wazndsilsnunsineiduiifenela uandlvifiuin visnilsussineduifmels fgeegidnadonsuuy
mnugndiBsvesmihRanssuvaziulavganideuilinunslneiuiiienele sredifeddymisaiansssi
05 Tunmsmnaesiaaasiu uansis a1 1

M1999 1 HaN1sIEUIBUARREATIULANYNABIYBINTTYINAINTTUVULTULAVYRINGUAIDE 1B ULAL A
HanumslneduNiansla 3wunauiuiinnIseass

AZLUUANLYNABIVRINTINNANTINVULTULAY (n=15)

o A o ' Al a A Y = a a Mean
Junvinnng Aeursnuas IneRuy yaaHanuAS IneLRuN ,
- - difference df t
719984 Nanala fanela
M SD M SD
Juh 1 11.73 3.63 14.26 3.49 2.53 14 5.23*
Juh 2 14.89 2.98 16.51 2.49 1.62 14 3.82*

MUY *p < .05

3, wansiUisuifisundulilihauesvasiAanssutuardeuwasndsilmunsineussasifonela
Uiﬂﬂgé’qﬁ
3.1 wan1snaaestud 1 ﬂ"n,a?{‘aL‘LJa%w’fmﬁﬁm‘%ﬁmam?ﬂlué“amﬁxﬁquﬁamﬂﬂmwﬁim
UiiLaaﬁﬁqwaiagqndﬁdauﬂqmm% Tngsumistaliiidaunnansfuegeifodfynsadaiisyiu .05
Idud Fp2, C3, O1, F7 uay Fz dwuAnadsefifudoisioaresndumdmdanniliaunilneussiasdifis
wolasninneuilinund Tnasumadalwihidawansefuedrsldeddymsadansysu 05 Taud Fpl,
C3, way Fz Wansfa Nwdi 4 n
3.2 wanisnaaesiudl 2 Aadeilefiduddenifvesnausarsziugmdsanilsaunilne

ussiasifisnelagendneuilnuns Tngsunistalnihndaunndesiuegrealifeddgynisadansedu .05
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laun Fpl uay F3 druandelosidudonsioauesnauminasainiliaunsineussiasiifanslanininnou
Haaum3 Tnedrunusia liidndiauanasiuegredidedAgynsadanisesu .05 laun Fpl, F4, C3, C4, P3,
P4, F7, Fz, Cz Wway Pz WanInd A9 4 ¥

Al 4 swndadaliihafaiedeesiduddonsivesndudarssiugs uazilesidunrdonsioaveniu
WA Y89n1sAaNIIHvMTuvTRINguieg naslsaunslneiunfianalauand1991n
euflsaunslneduiinawela

aAUT18Nan153Y

RNNHaNTITeuansbiiiui naudegeliaziuuaNgnieIveInsYiianssuvarTuaund il
ussneiiuifionelaganindeuilsaussineduifionels enaidumsensldaussneduidaeny denilene
puies v duausiiidgengianfiaelouasiidinde Tuvesedunsouia fnlat wid o dumisendls
Turae 20 Funfivds st udlenFeudiisutuaadenuvesedunlsowia Salat ndludis 20 Junfiuan Us
vaninanasduseuviainlaudemsauia i undaendlslitunisnssduiiatu Tneaves druiiidu
G‘hLmﬂqﬁmaﬁ’uauaadw%uqmw Aasifinddauniin (Anterior Cingulate Cortex: ACC) dalaiii iy
wiaasilnvesadunsoua dalayd wén widadudiunilsvesssuuduln (Limbic system) Mietosiv
913ualAINIAN %a%%wﬁauamﬂaﬁﬂmm (Amygdala) 8UlUnantla (Hippocampus) kazn1siguluuauloa
la%a (Parahippocampal gyrus) flauAdovaoiFesiiuansliiiiuin ideflsausiifiowsls axfinisnszdums
vnuvesauasduil (Sammler, Grigutsch, Fritz, & Koelsch, 2007) 3wiliulaldiaussildlunmsisedu
fansgduliiAnersuainiauin FanmmguinimadauifiuvesnisnseduliAnesuniniauan (The
Dopaminergic Theory of Positive Affect) 489 Ashby et al. (1999) lana1231 ﬂ’l'ﬁﬂiuﬁguimﬂmmmm
n139u2n (Positive affect) agdinanaaued lnoni3nseduifvszamiiieadosiumsld3unata (Reward
pathway) vild msuddlaufiusnunisszuuilenesiladuin (Mesocorticolimbic system) Usgnausiae 3
Uszamilledudn (Mesolimbic pathway) wariduszamillenesfinoa (Mesocortical pathway) 342w
yi508 Wwnauvea weide ugnidese Tnsinunses wnuuvea weis (VTA) degluauesdiunans (Midbrain)
avdalauniiu annszduiluedea efuuud (Nucleus Accumbens: NAC) adunilsluinaanesiifeadostu
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FWsvaminertesiun1slasuseda (Menon & Levitin, 2005) uda3adinsdsdyyrandigniisowia nes
Windadesmneliminmnudiwazdn (Ashby et al,, 2002)
n33deillgnsduninaaulnihavesiefnyinisvinauvedarss Jeliaunsassyiuniweauss

A Yo Y A 9y A v ' = v 1% .. . '
nlasunseiuineglddanauesld winnnsfnwidienisadnaninaues (Brain imaging: PET) U51ng31 N3
Hanussnnanelavznseiuanessinestesivitussamiineitesiunmslasuseda (Reward pathway) faigu
n15fnw1vea Brown, Martinez, and Parsons (2004) filvinquéieg1adenilinuninyeu uainsivaausie
M3asenIwaNes (Brain imaging: PET) uansliliiudn sumisvesauesiilisunisnsziuuenainizaguiion
Wasnawesineitesiunislasuuds Giusinguinauaussdunsantnuazdudn (Paralimbic and limbic
area) 918 lnglanizanesdiuduaaslavea Funian 41ede (Left subcallosal cingulate) axgsdiudugian
AruUnNU19g1e (Left anterior cingulate) sau1sflAREE oANLUUAT19918 (Left nucleus accumbens)

& - . o Moy & A 1%
waNMNIUN13ANYIT09 Menon and Levitin (2005) eliniiuin n1silanunsnianslanseduanemany 9
du svisiledea aAuluud (NAC) Lunsea wnmunea weisy (VTA) lelumanda (Hypothalamus) uay
aneddLTunan Aesiinddiuntin (ACO) Wefnwiauduiusvesauesdiuilunded afuuud (NAC) v
598 Wwnwunea waise (VTA) wazlaluniandia (Hypothalamus) Ingldnisitasizvanuiiouls
(Connectivity analysis) U51n931 fumdea ofuuud (NAC) finnuduiusiuiiunsaa wniuunea Laise
(VTA) ag19fidod 1Ay n19adansyau.0l Tnded aAuluud (NAC) fiaudunusiulalunianda
(Hypothalamus) agsitiud 1Ay eadAnszau 001 wazlaluniandia (Hypothalamus) daaudunusiuLiu

a 1 a v o w aad Y = a o dy Y @ a v
M908 WNLUYEa welse (VTA) ageiltsdAgnieaianszdu.005 Fwaniideilansdimiiuanuieidawes
Tupdva oAuUUEd (NAQ) unsea Wwnwumea welse (VTAwazlaluniala (Hypothalamus) Tusenineiiils
AURT danAdaliunguin1svdlauiuvenisnsedulviiinesualnisuin (The Dopaminergic Theory of
Positive Affect)
wenandaunslineunldlunsidetdaluaunsndefudiinanuidnfuiursesudi ulin

drwlngagliiiAnauidnvumn (Shiver or chil) Fwagviouliiuinaussiudiliannsanseduisinais wes
i (Reticular formation) ¥@eiuawas (Brain stem) b Matlinsizauidnvun asintule Waldils
AURITAWAY N1SAsEntnIunsiaud Ay duiin n1slaflanuniivey wavanunisallunsilanuns
AdeAdstun1silanunsludinusedniu (Grewe, Nagel, Kopiez, & AltenmUller, 2007) wiggaeneiilungu
fagwdlvg (10 Au 910 15 A) veuilanadlngannauazimasgnyjannnitaues ey Sauiasdssdui

a a a a & \ Nl = ] ' aa a Na o v v & o |
gounaun3neiuiidenils Alaldauninfianelaunniign sumslaldaunindailsludinusyd1iu dadudsly
biAnAuidnvun eglsin aussinapudenildlunimaasmisaesiu uaussniindursoura
finlend e u shurdaen@lsifiudu Ysuenindinsnszduauesdindugian aesifinddinmin (ACC) dues
druilldiiveimihiifeiduensualanuidnmindu uadeimiiiingafuaiiussla (Attention) fae
(Sammler, Grigutsch, Fritz, & Koelsch, 2007; Klimesch, Freunberger, Sauseng, & Gruber, 2008) J9na1ale
Nauniftdlunsidowmdeniliiaanudils Jadudiiddydmsuanudnuzin wsizauwuanlueg

I3 . ¢ a ¢ ° a Ay Y & w
naneeIAUsznaU (The Multicomponent Model) Yasuuaalagiiazds aAnudvazAndussuuildinuinw
Tayaluaues widrduituaggymieluainanuaula wieu q dunisdiunsiuvdeyansuduneeng
polllosazyinfanssunltauss (D’Esposito, 2007; Gathercole & Alloway, 2007; Goldstein, 2008) AanTsu
mnandsdufanssuiliansaldanunetulunmsitfanssutu q 10 Suludeddszuuauaulagldning
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feladushmiu (Supervisory Attentional System: SAS) (Baddeley, 2009) Lﬁaqﬂﬂaﬁmmﬁgﬂmﬁwﬁuﬁ%
Vil AN v s AnRTY 1WuuITevee Osaka, Yaoi, Otsuka, Katsuhara, and Osaka (2012) ﬁiﬁmju
yaaesinAansau Stroop Interference Conflict Liinnsaduannuaulawazsudstoyadilafuiusiuay
Hunan 19910 ududSeuiieunanisiiianssuanzenu (Reading span task) seneunasuddinianssy
Stroop Interference Conflict NaU31N)37 AXLUUTBIAINTTUVULD MUMARNNweRAnInoul nVinwe og 193
Heddameadn dwiunaideiindusesafesinfnssuaesesdlunafivatu fe dostuduinusds
wieufuduuimaniiduldly Wevhmanasesasuluusiasds nqusesnsdesinfedunutomaiiuls
Soanud iy waRuisavdinanuunivensufiamesfiline v Aanssudinansndudesends
arusilalumssiiuns dafudonguiegiediaudslafiady FuilfenusunsAnite

Lﬁ’e}ﬂﬁﬂﬂLLUULLmumwmaawﬁﬂﬂtjmLﬁﬂﬁmﬁauLLawﬁqmimmam (Single-Group Pretest-Posttest
Design) fignsanlunmsmuauiuusunindoudanefestuanuasinelu wan1sideieenaliannsoagdlé
serssiuladuiiin auswarAndiiudulunaunanmsitieunilneduiiomels uieinnisinismeass
grlutudl 2 fvildulalddn uhefinisdeudifietuannisiAanssurnsiuaed 4 auviildazuun
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