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ABSTRACT

The objectives of this research were to develop a brain training task using a three dimensional
multiple object tracking (3D - MOT), to compare spatial recognition ability and relative power
of experimental group between before and after using a 3D - MOT and to compare between
experimental and control groups (with and without using a 3D - MOT). The participants were forty-
six upper-secondary school students from Saensuk School, Chon Buri. They were randomly and
equally assigned to experimental and control groups. The research instruments were a 3D - MOT,
spatial recognition ability test, and electroencephalogram (EEG) recording were used as research
instruments. The average spatial recognition ability score and average relative power (RP) of alpha
and beta frequency band were used as dependent variables. The t - test was used to analyze the
data. The main results were demonstrated as follows:

1) The average spatial recognition ability score of experimental group after using a 3D - MOT
was higher than before training, and also higher than that of the control group (p <.01), effect size
= 0.98.

2) The average of relative power (RP) of the experiment group after using a 3D - MOT was
higher than before training, and higher than the control group at alpha 1, alpha 2, beta 1, beta 2
in all electrode sites: F3, FZ, F4, C3, CZ, C4, P3, PZ, P4, O1 and O2 (p < .01).

3) The average spatial recognition ability score between male and female students of
experimental group after using a 3D - MOT male students was higher than female students (p <
.05), effect size = 0.42.

4) The average of relative power (RP) of the experimental group between male and female
students only at alpha 1 in the electrode sites O1 and O2 (p < .05) and alpha 2 in all electrode
sites: F3, FZ, F4, C3, CZ, C4, P3, PZ, P4, O1 and O2 (p < .01).

It may be concluded that develop a brain training task involving three dimensional multiple
object tracking (3D - MOT) was increasing spatial recognition ability the upper secondary school

students.

Keywords: Three Dimensional Multiple Object Tracking (3D - MOT) Task, Spatial recognition ability,

Electroencephalogram
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Hayandulifguiug (Spatial intelligence) Wy @ansasuiliidunius (Spatial recognition ability)
anuansnsamayaiidfrmennudlunsiuiias Wunszuaunismalaya (Cognitive process) wiklu
wouiudewhg q winiundeulsadhietu seadiu - eilsznauifann iy meaRtygvennud
élass JU9 UNSs dauvszneu ifledeqiiun  (Gardner, 2011) uazidunilsluosduseneuesai

Uszneuu ugneananiu viesaudhdioiy qu  91U0EMNU (Working memory) 98In3guiunis
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Vlﬁdﬂuaﬂ%ugﬂ (Higher order cognitive) (Baddeley,
2002) TunmsUszmanaifeafunnuagiRduius
(Visuo — spatial sketch pad) (Baddeley, 2002)
awasasuinduiusiduesosdioddaylunis
Seudanuinerenans welulad Imnssumans uag
AfAAERS (Wai, Lubinski, & Benbow, 2009) %3¢
Tun1susznoua TN ¢ (Hegarty & Kozhevnikov,
1999) iihnanuasnsamuiiiduiusveusdasyana
fundaususniiauariimuuansieiu Jausovec &
Jausovec, 2012) Ingtawizlwandl JA1Nuanunse
FfiRduuSsnmane wiannsafmulEAT
L@ meIansHndumsngay (Onyancha, Derov, &
Kinsey, 2009) WanSENaNaneAaNIIUNITAAAM
Toqurdeuinuuanuiii AtusnBmsvilaitenseiu
msnuvesanesldegafiui
Aanssunisianuingiadoudinuualuiia
(Multiple Object Tracking (3D — MOT) Task) tJu
Anssuiitiunszuiunmsmatiyan (Cognitive training)
TngldinAnannnguinssuiunmsfinmunn (Theory
of visual indexing or FINST) 489 Pylyshyn (1972
cited in Pylyshyn & Storm, 1988) JUluureinanssy
nsnaaeuafuAuantanigaavaulavesass
Tagdasudunmindeuluasliinsendu nseduls
aveuinAuiue Fudunalnnsvinuresauesd
Rendestvauaulauazitutedeoniainssduliia
nadenanuaula Tnsnslarusslaauauai
avlaluivdadr annsodmsenildienisnsinay
Ifianog (Electroencephalogram: EEG) dduu
MamadUsranusnamlaRsey Jeanuanunse
AuliAENAUS
duuS (Visuo-spatial sketch pad) (Baddeley, 2002;
Alloway, 2004) FeRuTiaueseunds (Visual cortex)

Wunisuszananafeafunwlasdin

UShaauedduvnenes (Occipital lobe) @anmdes
AUUIT8UDY Motes, Malach, and Kozhevnikov
(2008) lAfnwANULANAINSTULUSEANNTDIUAAR
5¥nI1INTUsTINaNAl TR iun1TUTENIaNAIRs
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ﬁuﬁ ﬁ’mﬂguLLmﬁﬁﬂlWWﬂ (Magnetic Resonance
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fRduiusuazAnadendInuduivs (RP) vaengy
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159 UKUINANTIVY
nsflnauesieRanssuninnuinguadeud
WuUanuA JUluuTesianssuUsenaumie 1) N3
uansAad (Presentation) Yauedaduilenszums
Sudvnamsueaiiu vilvianeainanudusi 2) ms
Usuanivang (Targets indexation) fvunaadndi
Huthmnglifnnu 3) maiedeulin (Movement)
WWunmssumudsidudmnesmensindeuiivuy
nangiane 4) nmsfruadmvune (Identification)
TszyAamdudmunendsannissunuda
uas waw 5) Tayadoundu (Feedback) 1lunsiSen
Autoyadasiduthmneluanudnduesnin @
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wavoziiialadu (Acetylcholine) Judududo
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Multiple Object Tracking: 3D (MOT) Task

Presentation (n1suansdaii)
- Indexation (nasusvaniiwuae)
F
Movement (nmawanulw)

Identification (M3nvumthwne)
Feedback (fayatioundu)

Spatial Perception | | Selective Attention
(msFuididduiud) | | (mMadenauaule)

Sustained Attention
(euavlasiedo)

Working Mernory
(Audrenein)

'
A

Increase Spatial
Recognition Ability

Meurotransmitter Release (MINUATIUELTTO
(M3davdsansdouseam) BRI
Relative Power: RP
Acetylcholing, Doparnine ‘f (FndaaTudining
{(pzwwifaladu, Tnuhil
Alpha 1, Alpha 2, Beta 1,
Beta 2

Spatial Recognition Ability
(A aRLIRFLUS)

AN 1 NFDUMNIARNISIIEIEBY NISHRNAINUAINTAPUIRFUNUSAIEAINTTUNISAANI

[ =

TrnnRounwuuaIuia d1us

[

U

o

auuAgIUMs Y

1. Aindsanuansasuifduiuuazaiade
WRMUAINS (RP) vangunaaes nasldguuuuns
Fnauesiiiauiu geneulfsuuuunisinaues

v w6

2. ANRALANNANLNSaMUTRFUNUSLAY AR

7

TR sutulssuAnyIneulane

wianuduis (RP) vesnguldsunuumsiinaneai
fiatu ganngulaldsuuuumsiinases

3. Aedsnuaansasuiiiduiusuazaiade
NAKUFNINS (RP) U0INGUNAR0eTEnINamneYng
fumamds uddddsuuuunstinauesiiimundy &
AULANANATY



o

gy ansyfal wazaay/ nisiineuaunsasulifdui

s

Us

Mefanssunsinauingadouiuuuauils

Anauiiunsian

szogil 1 MaanngULUUMSEinaueneRanssy
MsAnALInguARe UL TR

1. Anwenansuasisefifeides anmsiinm
lonansuar et saungULUUNSEn
awpwheRanssIM AR IR UUANLER AU
o euaansamuiiaduiusuauanmnsaluns
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2002) nsenUsenausiey MnseaulugUiuuauis
(Three dimensions) #ifin1siadewln Elhaiﬁcgﬁié’
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fifvesTglduniu Fetaelnssuiunsmsaus
Reresiulifduiusyhauléatu (Strong & Smith,
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SnquaRoufivuuawiia (3-Dimensional Multiple
Object Tracking - 3D MOT) Lﬁugmwumiﬂﬂamaa
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Aanssumshamnaringedeuiivuuanudlii (Multiple
Object Tracking (3D-MOT) Task) 1 Aanssuiasadu
ALENLOVBINTFUIUMINTFUTIMINISHR uae
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JUsgAnSAMIINEL MeN1sHBINIWIngVsInay
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TWihawes Alpha ity Ssaeitoudanisineu
vasauadlunisaIuauaLaula (Hoffman, 2004)

Anadendsnuduinsyestisauaduluih
@94 Beta 1 uaw Beta 2 Y0INGuVARDS MATHFULUY
nsiinauosiiimuntuganinnould wan1iTedlv
Wi wddliguuuunsinaussiivanndy dnEeu
firufusi SanuAeeinaseauarannsndanisud
{jﬁgmﬁlﬁﬂﬁummw‘hLmeaaummmmmé’mﬁa
dutuslininneuldsuuuunsiinases Ssaenndos
AUNAN15I98 Bhattacharya and Petsche (2002)
AldAnwpauliiihauesszninansiuimenses
A3UAAUNNTIUAINITIUIA WUIT YUY
SUNAAANINTEAUYBITEUUUTEA MDY 29AME
adulnihaued Beta uazaonndosiuNaNTITEvDe
Moradi et al. (2011) AléiAnsnnssnwdihedisiam
Aanfane Neurofeedback U103 waadnsu

'
a

ms¥nutneuinaulriinaues Beta 1 iy
2.2 Aedsanuansasuladuiuuas
Aadendanuduivsueangsilisuuuunsilnaes
fefanssunsAnnuingadeuiiluuaiuian
oty gendngalald
Adendnudiinsvestaanminauliii
@u0s Beta 1 Uay Beta 2 vasnauldguuuunisin
avpsiaNTutungulsld nausng 3 ndldsuiuy
nsfinavesiiimutu Srnnfendanudnivg vos
Frseudndulyifinauos Beta 1 uas Beta 2 ganin
naallald wans3dedlsdiuh maviuuumaaeuay
aunsafulAduiusnieututuiinadulnihaues
Huadail 2 nduldsuuuumslinaesiivanndu &
M7UTIAUYeINTEUINNNSUSEIIaNaTRYA 9
Annsnseuiinaemsmlsieria daduefede
vaansiinaNanlaIndesiiuusuaedI
‘wﬁ'}LLazﬁaﬁqg@mmmaﬂamﬂuuaadwﬂﬂé’ﬂﬁuﬁ
du  Tuszuu (Frith, 2011) vilAAnMINIEduUMS
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Tanos 2 Fnnfeuiu dwalfauewia 2 Fnvhau
Uszauduiusivegsauna a1unsafnussuiana
1650 JedwmalidnSoufianuiiug faudn
p3nmses faud annsofnUszutanaldisituvas
uuuredaUANEINsamuiAduRLSIARNIINgx
1l Gafimaviliintsvienuvesnszuiumsusyanana
Yoyaiiszansnm vhlsianansaiuiedansydunas
wi3LNsnoUaUivINzaylfoenasngs (Wickens
& Carswell, 2006) F9@IHARDAINS NN UFUNNTY
audndulnihaves Beta 1 uay Beta 2 Miintuly
VULVILUUNAFDUANILAINTOMUTRALNLSINNAT
naulall Jedenndosiunanisideves Brattacharya
and Petsche (2002) Wui1 vaugsieansunananig
A TR T T e OV TR PR o I DGR HR
Beta LazannnanIiuUNaNI1TI98ves Moradi et al.
(2011) Aiusngin ndadhdusnwenaAnniaade
Neurofeedback ?23audnduliinases Beta 1
dutudremuiy dmuenaaguléi ieduddlaty
Yas apviilviedulifihaues Alpha waesuludy
aduliiaues Beta daudunduaudis Tneadu
IWihaues Beta wansieiniSeuiinrudile fauns
TunsAnuazauannsalumsdanmsudtymiiia
Fuld Srdrepruinaulnihaues Beta anas vangdia
UNFHUVINENT VINANARAINATOL LAZVINAIL
annsalumsinnisuidamiiintu
2.3. fmdsanuannsadudiduiusuasen
AsNEI LTS ToINgIMARRITE I WA BT
wenganaaldgunuunsinatesiiefianssunis
Aannutngadouiivuvanudafifmuty faanw
WANE19TY
Anndsanuansasuiiduiuduaraiade
wSaudnivdvesngumaassiligunuunsinaues
iy immedanuansaduifduiusgs
Amemds namsideagulitn suuuunsinawesdi
iy Hunstindinuadeasunadilalumsiol
PINTTAUNTINUTDIELDIlIAANITINGY dra
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AUU @OnAABINUNUIYBUDY Neubauer, Bergner,
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