n1siSsusunaulnfaussvasunisau
FUATIUANEIUN 1 VUSNILUUNAFDUAULAVADIN

Sufisuunany 01/04/2562

Fuudlvunanu 30/04/2562

L. AUN WUnee' Yughing Usznansy?
AUABDUIUUNAINU 01/05/2562 1

UNANYD

MAdeiliigUszasdile 1) WisuifsuguuuueduliinaewesinGeuvngiAanseu
wuunAgeuIAvAda IiRnszuILnTNetynn s 3 fu s dudile wesdutsegng) Suun
MUNAYBITNITEY LagAuaINNTaveinEeu uax 2) Anwnaujduiusseninanavestinizeunas
AwanssavestinGeudifidesunuunaulnihauswesinGou vagihAanssuuuunaaeuavad
naushegnaduomatiasinFoututsoufinu i 2 (Fowdearsyiviadinmansludusiseufn
Ui 1 1) TsaSeutToymand Smiavays $1uu 40 au uwiadunduins wagnguseu nauay
win o fu Ledesileflilun1ide uuseeniiu 6 wila léun 1) uuuaeunuteyadiuyanafigitoaing
Juosaeuauludound quam warlinisueadiuund 2) wssdiuanundalunmsliflevues
Oldfield (1971) 3) wuunadsULaYALs IalanIzUILNITNIeUyn W3 3 #1u 4) AenssuNINAGEU
sruavadle TafiAnszuauntsmedaya it 3§ Fadufenssunedeuriumaniaeneuiames
felusunsu Stim2 5) w3eansandulniiiases (EEG) tneglfindosuenedayan SynAmps RT wag
N QuIkCap WUU 64 YosdayayIal 6) A3enaufinmes iy Intel core i5-2400 (3.1 GHz) Pnds
5¥UUUURNNT Microsoft Windows XP Professional 3tAsevitoyaniematAdianssau wae Two-
Way MANOVA Hams3dusingdn annugauazanuninawesndu P300 vaugyifAanssunisnageu
puaYALn Jadianseuiun1Inelggn W 3 F1u SuunaNANEISveTNEEY kasnAves
thiFeuunniieiu egaiidoddynisadiffiszsu 0.05 USagndlaninga FT8 F2 F6 FC3 FC1 FCZ
FC2 FC4 CP2 CP4 CP6 C5 C3 C1 CZ C2 C6 TPT TP8 T7 T8 CP6 P5 P3 P1 PZ P2 P4 P6 P8 POY
PO5 PO3 POZ PO4 PO6 PO8 OZ Uay 02 a131HUNAINANAINNITVEILNEEU UsINg3n mui
nguAsliaugIvesndu P300 ganitnguseu uiiungedidntnsanuin fud wagsudnla
nawseulimIgsaIRdY P300 gsninduuns wazdsmut sutszand naunsiinnunievesndu P300
unningusou willledwunmamavesinGou Usingin dudr sudile wazduuszend

! 9191580521 wheeInen1sUygyuazuinnssy Inendeineinisideuasineamstaan uniinerdeysm
e-mail: kanok1459@gmail.com

2 9138UsEdn whedTeinenslyguazuinnssy Inendeinensideuwayinennstaan uniinerdeysm



Dhonburi Rajabhat University Journal

Volume 13, Issue 1, January-June 2019 35 Kanok Panthong

a o 44' i = a a oy 1% a
WANEIlAINEIUBIAGY P300 gaNTNNAYIY witu19gadlaningm wuin aunle inayeiiniugs
Y94ATU P300 gandenandls kazdanudn audn dudnle wagsudssend imengadlnuninees

« ! & a L4 o MY !
AAY P300 UINATUNAYIY UBNAINT HANITIATIEN AVULUSUTIUNVAMLUUADIMN Salviliiudn
fnaUduiusTmsenieenuanTavesinSey LasinavetinSeunonugs wazauniaiu

P300 i wagsuitnla eghadiduddmsaiiafisydu 0.05 Usnagedidninn FCa FC6 F2 F6
C3 C1 C4 C6 P1 uay P7

ANEATY : A AENITIYRTNGE e ARUlNThaNeduRUSAUWANITAl LUUNAERY AULaYALn



A Comparison of Seventh Grade Students’ Brian Wave

Patterns During Arithmetic Testing

Received 01/04/2562

Revised 30/04/2562 N :
Kanok Panthong' Piyathip Pradujprom’

Accepted 01/05/2562

Abstract

The purposes of this study were to; 1) compare the brainwave patterns of students
while performing arithmetic tasks for measuring three cognitive processes (remembering,
understanding, and applying), categorized by gender and students’ ability, and 2) to investigate
an interaction effect between gender and students’ ability on brainwave patterns of students
while performing aforementioned tasks. The sample group consisted 40 grade-seven students
of Preechanusas School in Chonburi (students took a mathematics subject at 6" grade) who
volunteered to participate in the study. The participants were divided into two groups; high
and low ability. The research instruments were; 1) a general information questionnaire (gender,
health condition, and ability to see), 2) Oldfield’s evaluation form in evaluating the right-hand
limit, 3) the arithmetic test for measuring the 3 cognitive processes, 4) the arithmetic testing
task for measuring the 3 cognitive processes via computer with Stim 2 program, 5) SynAmps RT,
and 64-channel Quik-Cap, and 6) a computer with Intel core i5-2400 (3.1 GHz) and Microsoft
Windows XP Professional operating system. Data were analyzed using descriptive statistics
and two-way multivariate analysis of variance (Two-Way MANOVA). The results showed that
amplitude and latency of P300 of the participants, classified by ability and gender of the
participants, while performing arithmetic tasks for measuring the 3cognitive processes, were
significantly difference at the .05 level at the electrode sites of FT8 F2 F6 FC3 FC1 FCZ FC2
FC4 CP2 CP4 CP6 C5 C3 C1 CZC2 C6 TPT TP8 T7 T8 CP6 P5 P3 P1 PZ P2 P4 P6 P8 POT7 PO5
PO3 POZ PO4 PO6 PO8 OZ and O2. When focusing on the participants’ ability, it was found
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that for remembering-based arithmetic task, the students with high ability had higher P300
amplitude than students with low ability. However, at some electrode sites, the students with
low ability had higher P300 amplitude than the students with high ability for remembering-
and understanding-based tasks. Furthermore, for applying-based arithmetic task, the students
with high ability had longer P300 latency than students with low ability. When focusing on
the participants’ gender, it was found that for remembering and applying-based arithmetic
task, female students had higher and longer P300 amplitude and latency than male students.
However, at some electrode sites, the male students had higher P300 amplitude than the
female students for understanding-based tasks. In addition, female students had longer
P300 latency than male students for all arithmetic tasks. Furthermore, a two-way MANOVA
demonstrated the significant interaction effect between gender and students’ ability on P300
amplitude and latency for remembering and understanding-arithmetic tasks at p<.05 at FC4,
FCe6, F2, F6, C3, C1, C4, C6, P1, and P7 electrode sites.

Keywords: gender, students’ ability, event-related potentials, arithmetic testing task
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NszUIUNITAR (Donchin & Coles, 1988, pp. 357-374; Johnson, 1986, pp. 367-384)

A1gs (Amplitude) veandu P3 azviouliufssuumaduszamiignnseduvnizii
Aanssulurasnendu 4 amnuusndsesmNgareseaue Ul fuATIB NI BYa RN IIVIATDY
(Task) Bsmugevesndu P3 Ssdlmnuduiusmsuaniumiueinuazanududeuresdash Bajrc,
Rosler, Heil, & Hennighausen, 1999, pp. 399-408; Wilson, Swain, & Ullsperger, 1998, pp. 137-
158) dhumnuning (Latency) waanau P300 Wumsiarnuniavesedulnihasesiuandliiua
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finetesiunmsliviinamesmnaldlalunsviianssumaaou ilvianugsvesaan P300 gandingy
gou witluregedidnlnsanuinnguseuiinnugaesadu P300 gandinguins fusa edianTnse
F6 uazuidnle $1uau 5 9adidnlngm I¥un FCZ FC2 FCA CZ wag C2 Fadenndoaiunaniside
Y84 Panthong, Chadcham, and Pitukvattananon (2011, pp. 62-77) ﬁwudq@’aaumjméauuaz
nauULnanslimLgeveIndu P300 wnndnaus nsziiesannguseudediinineinsdmsu
nsUszInanaLitTy (Houlihan, Stelmack, & Campbell, 1998, pp. 9-25) annslEANUARTUATS
Uswanana (NTvUIuNsARALINY 11Ny Fuuszand muniavesedu P300 vestinFsuunnseiy
$1u7u 1 90Binlvse e TP8 eeaiifuddvneadifisedu .05 Usingh nassdienunavesndu
P300 nnndnnguseu esananunisvesadu P300 Insdsuudasivluuinuaiesvaediy
Tnsimzushaiufiaveandunth anuniwesedy P300 arduauarusnaauendudne dua
TAnunS1ewesray P300 axemTu (Mertens & Polich 1997, pp. 488-497; Polich et al, 1997,
pp. 275-282)

uanninan1sITed T viiiudn funlwesauesiifisadosiunisnaaeudiuauada
FafAnszuun1Inatygisiud audile wezdiuuszgnd Suau 10 9adidninse laun F6 FCZ
FC2 FC4 CZ C2 P5 PZ P8 waz TP8 dagmdidninsnogluuinuauesiiisadeaiunisGuusng
dansyiuluaufagaiiimugueseduduuingganislunseunan snszaneues P300 vuniidsuy
fifimsiasunUasgaveseauuy Midine Electrodes Tuu3nmauesndunth uazaussnaudng
MAeTeeiunIsUsSEINaRaNIaRUaUAGIR (Dehaene, Molko, Cohen, & Wilson, 2004, pp.
218-224; Pauli, Lutzenberger, Birbaumer, Rickard, & Bourne Jr, 1996, pp. 522-529; Zamarian,
Ischebeck, & Delazer, 2009, pp. 909-925) Ingnsz U@ & AxdANUANRUSAUNTZUIUNITAN
Funaluuinuaueniuing waganssdruntindumh Jadugailifeadesiunsusngdnsseu
voslandigy (Kong, Wang, Shang, Xiuzhen Yang, & Zhuang, 1999, pp. 169-172)

2. vupRnsTILUUIRdRURWaTAain Sadiinszuaunismalyan i 3§ Lileseine
vostnFeuifimaunnaiy suuuueduliihauesvosinGeuszunnmeiu Ssunnuunnsmadludiy
mammmqwam?{u P300 vostnFauuAneeiy seelitfoddnmeadaiisyau 0.05 UG inemged]
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AAIGIBINAY P300 gandniane Frudn S1uu 10 9edidnnsa léun F2 F6 FC1 FCZ FC2 FCA C3
C1 CZ waz C2 dudila S1uau 14 gediéninsn leiun FC3 FC1 FCZ FC2 FC4 T7 C5 C3 C1 CZ C2 P6
P8 uay PO3 way Auvszend S1uau 5 9ndidnnes léud FCZ FC2 C1 C2 waw TP7 Fssonadoariy
HAUITEVB Benbow and Stanley (1980, pp. 1262-1264) WU lNAT8iANUEINNTONNAMAAIERNS
Ejﬂﬂ’j’]LWﬁMinx‘i Az Guiso, Monte, Sapienza, and Zingales (2008, pp. 1164-1165) WU LW@Awe
finzuuuAtnean SN FronvdmalrinruuansiananalinafenENsaIASnA RS
1By (Hedges & Nowell, 1995, pp. 41-45) willu19gABEnInsAnU me'lsﬁmm@wmﬂﬁu
P300 gendnenemdls sudn uau 9 ndianivsn laun TP8 P3 P1 P6 P8 PO5 PO3 PO6 Uax POS
gnudnla 1uau 3 9edininsn liud P6 P8 waz PO3 denndesiunan1sideves Vaquero, Cardoso,
Vazque, and Gomez (2004, pp. 541-557) finui mewﬁmmqwam?{u P300 gandinevidjebusinu
nsUszuaramunIn (Visual Processing) fidudad wedurauananuldladdifduiug (Spatial
Attention) Failimavefinnugewesndu P300 gend

dhumunavesadu P300 vesinFeuusnaiu sg i imeeiAnisssu 0.05 Usingh
wemdadianuniavesndu P300 mnndunars #1usa S1uau 6 gedidninse ldun FT8 C6
T8 CP6 P6 uaz PO6 sudla $1uau 4 90dianlnn Laun T8 CP4 CP6 waw P6 way sulszens
$1uru 21 9aBianInsn léun FT8 T7 C6 T8 CP2 CP4 CP6 TP8 P1 PZ P2 P4 P6 PO7 PO3 POZ PO4
PO6 PO8 OZ waw 02 Tngmanuniaveseau P300 Wushd influandidiunnuduiussewinanmuid
eI sUsTInaNakazan Uy Lﬁam’mfﬁ'mﬁuENﬂ?ﬂluﬁé‘?uaaﬁm’mé’uﬁuﬁ‘ﬁ’ummmmsmwﬂzgm i
(Emmerson, Dustman, Shearer, & Turner, 1989, pp. 151-159; Pelosi, Holly, Slade, Hayward,
Barrett, & Blumhardt, 1992, pp. 515-520) FaaonndeaiueAdeves Houlinan, Stelmack, and
Campbell (1998, pp. 9-25) finuin wewefianuannsanseadinenansanimands vlddiuin
1ANLANANTRINTZUIUNINT QT nnanATIsLazLnaRgs (Weisberg & Reeves, 2013)

UenININaN 519 SRR iuidumiesduesiifotestunsngousuaadn Jnii
vty Iaudn dudile wazdiuuszand 91w 37 gadidninge lawn F2 F6 FC3
FC1 FCZ FC2 FCAFT8 T7 T8 C5 C3 C1 CZ C2 C6 TP7 TP8 CP2 CP4 CP6 P3 P1 PZ P2 P4 P6
P8 PO7 PO5 PO3 POZ PO4 PO6 PO8 OZ uay 02 Jsqndidnlnsnogluinaauesiiaenndeaiu
11358909 Davis et al. (2009, pp. 1187-1197) fild@nwianuduiusvosgadussamnaos
ANUENITLUNSAWIN WU AinnsnseRulasnelseamluusnnatesnduntilavateiniut
swinansAuaavadn uazsyanlaswieUszamluiuiisueuiuniudmiunisiaiidudeu
11nTu wardufntuludiuves Midline Electrodes (Fz, Cz, Pz) Aivu3taad Frontal tag Temporal/
Parietal (Ebmeier et al., 1995, pp. 434-443; Kirino, Belger, Goldman-Rakic, & McCarthy, 2000,
pp. 6612-6618) yenaNiluyinm o1 ﬁagﬂwﬁmeauaaﬂauﬁwwaa (Occipital) Sadudud
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Weadesiunssuiaunsusaiu ddaeulimnuldale (Attention) Aulangddaymiu (Taylor &
Thut, 2012, pp. 124-129)

3. Weenuiasinsinaduliiaue sduius fumanisalndnau fduius senang
ANdENsvRsinGEuiumAYasinSsudwanIIaarnI19YeIARY P300 wanslALiLd U19msa
dniBvunangauazinarsliunnasiuluiEesnuan sanlunazinin LaAnuIn Inengsazd
seuANNEIsansAdineansluseiulpeignIutiaan uasiiveinnainnindinaansaunne ey
wurfy (Dickhauser & Meyer, 2006, pp. 3-16) kagdailiniseurany wul innvieduunlduiayly

¢ v a ' P a a wa H a i a
nagnsnisunlvdymmematialug 9 TuvaeliinndgasuifnutuseunisSeunisaeuilsisey

& ) VW ! & | a & | D& ¢
aou lapinly Fesnuuanasdsnanidugesinmisanuaaluiemaulnailuaarunisalnisunle
Ugymiilanudutouindu (Ganley & Lubienski, 2016) #9AMUAILITALASINATDILNISUDIDE
0§ ¥ a \ ) a a A a P 1y )
wﬂmﬂmmmLLmﬂmwmmmqaLLazmwuamau P300 Tu5099N879997UN15USeUIaNa N1
LBUAIN LA

wenandnan1sidy Seliiuisuniswosaussiinaufduiusszninemuausaves
UnisguiunAvesinisuidwonUgMATANNIYBIATU P300 YLYINRANTTUNISTVARDUAY
wuade Jafiinszurunianetaygn 1w wazsudile Sruau 10 9adidninse leun FC4 FC6 F2
F6 C3 C1 C4 C6 P1 uaz P7 Fagadianinsnegluuinaauesiiiiedasiuauaiunsasuaagdin
agviouliiunisinuldluvinuauesndunin aueindudne wazgaauesnauudu wenanida
Wn7dIuvad Midline Electrodes (Fz, Cz, Pz) 8nma8 (Ebmeier et al., 1995, pp. 434-443; Kirino,
Belger, Goldman-Rakic, & McCarthy, 2000, pp. 6612-6618) MALITBIAUNITUTENIANAN AU
L@UAN® (Zamarian et al., 2009)

FoLAUBRULIINNNTINY

Un3dy wazgaulaarursadrzduvueduliiranssvugifanssululdlunisduun

v S o = A A o aa = & = 44'

AanInsavesinSeutuiseuAnu TN 1 visehismsAnuluituwuimslunisfnuguuuuaiulngh
AupaUMLUTIY 9 WU ANLARES9ETIAMNAERMmEnS Anuinninansadamans udu Lay
ganusailuAnwnuanwaglandfidoninu dydnwal @89 93001 TINANITAOUAUDIAE
Usinguavesnduludnuacle asdusenoumdule

wonndwilitdnnisfinen wasinddelansiudeyanaziniiug anudilaluises
nsasuulasuasiuuINIsUeIERIeNIsINNUTesaNesIUsEaIneleanannsdanang Angsy
Fadudeyamemginssuiagviounsinuvesaueuieatunszuiunismedyan w3 du way

° ~ < a oA o = = ax = ) =
aunsatnuwenleadungud Wsluimuinszuiunisieunisaoy IudIsaaunIauInnIsud
anansaiwugiSeulvidnnuainsogen
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