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Abstract

The purpose of this research was to study the differences between gender
with enhancing spatial Intelligence of primary school students after training with
a virtual reality cognitive training program (VR-CTP). The participants were 68
Grade 5 students (male 34, female 34) in the academic year 2018 study at Anuban
Chanthaburi school. The participants were trained with VR-CTP consists of 2
activities (Maze Walker, Construction Worker), 6 training levels in 10 minutes each
12 times and collecting data while conducting spatial intelligence task on a
computer screen in 3 components, including spatial visualization, spatial
orientation and spatial relation. The data were analyzed by using MANOVA.

The result of the implementation of the Virtual Reality Cognitive Training
Program (VR-CTP). The results demonstrated that the response accuracy scores
on spatial ability test of the experimental group were significantly (p<.05)
increased after training. The response time on spatial ability test of the
experimental group were significantly decreased after training. Male students had
the response accuracy scores of being correct while doing the MRT test higher
than females and there are no different in response time all paper test.
Keywords: Cognitive Training Program, Virtual Reality, EEG Study, Primary School
Students
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Anuddgion1sisadineguszirfuvesusiazyana uazdinnmddgiduediebsly
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Gardner #n3ningn1sAnwiarunauIn s daavesuywd Tuiaiy
Auansasuiaduiuslin Wumnuansalunisiud nsuewiiu Iuawing wie
msfinamvesingring o wazidunszuiunisituvesanssisuinunszUINANg
soutuisnudonlosssnineingfuituiiifngiuasesey annsoiudnm veaiu
fiufl 3Unse szeens wagsumisessduiusidenleatu whidneven uanseenogig
naundu fanuhrenisiusluFesiians fdnvazanuaaduain annsananm
vosingvidonnudeslodifntuluanedld aunsansmumssiilumssdoyavesnin
fuld uaranunsnedursnsiisuuasuesingiu 4 Idegsgnsios (Gardner, 2011,
pp. 182-185) dnwauz 11U Ty 1@ 1uT A duWUs (Characteristics of Spatial
Intelligence) \udnwmrdfyrasyana nuiedsduiusfuauuanaaseinane
YesyAAaTINme (Reilly, D., Neumann, D., & Andrews, G, 2017) Tuvazdisssise
AruanAssEn el g i ieseasisyAnsnwlunuddaduiusin
g Faduanuannsovesanesiififwuinisuidausdiusniia Jausovec, N, &
Jausovec, K, 2012)

Tusunsunaufimesviefanssuriuntaononfinne s uunnldimuniy
iioldidudelunsdaaduinuznnsiouinanssiisdostuauanansadiuds
Fusius yilidlefaguvesimglugduuvaufiad sdanududould vnegdinnsld
weluladiafioudnnisFeuslududou Tudnwaenislinimaiiousss (Virtual Reality)
v3o VR BufinszduliiAnauaula duafuuaztisveisveuiunveanaiiousbeiu
(Hunt, E, 2011) Tng VR azdnausldfmenislélusunsunoufiamesdisainadoyadi
Fudouadludrufiannnsainnisld ddnvazduwuuiaesiigndeuazauais fau
annsaldmeuiugduluvazdniunisynvosny (Task) luanunsaliadieudisldnuas
AmnuTsaaiiouass uuuinle 360 esm dudumelafivisdaaumsiouduuy Active
Learning a@ynsadauelszaunmsaidmivaniunisaliaiiouaseiasdiunseduaiy
aulaﬁamn’%auif (Virtual-reality Learning Environment: VLE) (Shin, D. H, 2017)
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n153964 19AE9ITedmaae (Experiment Research) Musun1svaaeuuy
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nainsAnEaNn (Inclusion Criteria) Usgneusig 1) flengsening 10-11 U
2) flquamudause Wiillsavsedrs 3) Inslésuduund Taglidaduaiestaelunis
168y 4) Tnsueadiuiszeglng (Near Vision) 5) atfatlenan 6) lifimnuunnsedunis
5U3d waz 7) danuinladnsiunisveaes uwagldsuanudugenangunases

naugin1sAnean (Exclusions Criteria) lawn 1. fiTeviulunisldansn sening
mMsiihsmmide 2. Tgmauni vieemaiiutheidesiunmsinwmseninadisy
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YUANFUAQDENS

aunnaly (Rule of Thumb) lumsussanauuiadiegna wunangusiiegnai
Wiganedmiunmsidedmaassasiidnnuetates 15 au senguildnw udiielsil
At deieuardanuutiuginindy wunnaudaes1sienisisiuan 20 ausendy
n13fnw1 (McMillan, J. H., & Schumacher, S, 2014) #8AAd8IRNILNAINNITHINTU
YuPNguRoE e ImdnsaiRdmuUTs s UANLUANFsTE AR YR AR
nqu lnefmunA1vuIndnsna (Effect Size: ES) winiu .80 mauaziluveaiy
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aaaAdeulunsnadeuL UL GAEIUsTIANTN (Type | Error wioAntuddgyna
ah@) Ol = .05 LagA181U1ANTNAdBY (Power of Test) MNAU .80 31NAS19VUIA
anSwa (Power Tables for T-test) ¥as Cohen lavuiangusiiegwinuiueeeos 20
AUNaNAN®I (Cohen, J, 1992) laglvioranadnsdnuiu 205 AU ABULUUABUNY
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svaglng (Near Vision) wag 4) WHunndaun uand (Test of Color-Deficiency)
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WUUNAEDYU Paper Folding Test (PFT) Walu1a 1N uunAdayu Paper Folding Test
Weu1lae Ekstrom et al. (Ekstrom, R. B., French, J. W., Harman, H. H., & Derman,
D, 1976) ﬁé’ﬂwmz%qﬁmauLL‘UUWaaU%G’faq%ummmﬁmwmﬁﬂﬂszﬁ’]ﬁumzmw‘lma
N1INUNTZATYAILLANY A19AUA G]IE]GSf’JEJﬂ’IiLRHSELLaxﬁgﬂizﬂﬁ‘H@@ﬂ WA2YINT
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5 fruden denldlunsnegeuliiduiusiBeansueaiiu 2) wuunadeu Card Rotations
Test (CRT) Waluna1nkuunadau Card Rotation Test Waunlae Ekstrom et al. 523U
Luunaaayu Cube Comparisons Test Walu1lae Ekstrom et al. (Ekstrom, R. B.,
French, J. W., Harman, H. H., & Derman, D, 1976) ﬁa”ﬂwmziﬁ’simamwmaau
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Test (MRT) Walu12nLUUNAaaU Mental Rotation Animals (Neuburger, S., Jansen,
P., Heil, M., & Quaiser-Pohl, C, 2011) Heuldlun1snaaeuifduiusideduiusiasii
nsuoaity fdnvazidufonssunmsmuingriedaih Jsfinsmaaeudesiuniy
amlavesingriedaiiuansdnuazmiloutunmdiliilesinswyundoiUdsufiama
wagdamilidudneuniaiden 4 am vinnsnsisaeununm Tnegvssnandidiy
ensUugn 31U 3 AU Fumumsedaden (V) Fafldnvintu 1.00 wazdhly
naaedldiuinSeuiidnuuzadisfunguiiegne 19U 30 AU LilensI9aeuA
Fulszavdanadies (Cronbach’s alpha) 98sfanssunsnagauLIUdyI191u 90
LWUUNAEBY PFT, CRT waz MRT lneilanduuszdns anandies (Cronbach’s alpha)
WinAu .89, .74 Uag .72 ANuEeY
4. wuuUsziliuanuianely dmsunisdneidises lnesnaaesaly
Tsunsunsiinnszuaunismadygiadonsss 41w 10 9o Wunesiuszaa 5
326U (Rating Scale)
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naugn wazkia1ufisen nmsUuiinaielusunsa Open Sesame YaugynAINTIUNNT
NAaa UL IUT U UTAFUNUS nouwaznaINIsRNAETUTLATNANSENATZUIUATS
maleyayiadionass 91n 2 Anssunisiin 1w Aanssu Maze Walker Favhnsiinnis
upiuBeliA uaznsiindnufiams Tnsnsirenagmsidsuulasiumis $1989fy
Muvisvesingduniedwmisvesnu uagAanssy Construction Worker fdnwniznns
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#elUsunsu Open Sesame Version 3.1 a1etulnesmlud@noudunisviaanssuly
anwugaas Text File wagdaiiulu Folder duniafeiiuuwsazianssy ausiave
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wazAUAUTARUYeRan1sideu Usngin nan1suseliuianumigan seau
1niige (M=4.64) wazinansusziiunfisnelalaegnaassld :rnnsnwiises
syfuannfian (VM=4.74)

2. wan1siUIsUIigUANILANANIBIAT LULIRABRBUYN YugLUUAINTIL
n1snagaeu U Ty I IuIAFuTUS sendnanauiundinisvnass lunqunaass
WU NANYARDILAZLUNABUYNAINLUUNAGDU NAINITNARBIFINIINOUNITNAREY
agnafiadAyn19adAfisedu .05 wanain1edt 1 uagand 2

M15199 1 HaNSLUTBUTEUANULANGNNYBIALIULIRREABUYN TENINaNBY
Aundinmeass lungunaass

Statistical Test Value Fwilks’ Lambda p r]z Observed
Power
Wilks” Lambda  0.61 126.55%* .00 .38 1.00
*p< .05
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* p< .05 ' a1
P LUUNAEaU now M uge

AN 2 mmu,mﬂsmﬁumﬁzl,t,uul,aﬁamaugﬂ SEWINADUNUNAINITNIAR D
TUNguNAaY TIUUNMULUUNAGDY
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3. HaN13LUTBUTIBUAIILMANGA19UBIAIUATE VUETILUUAINTIUNT
nagpul Uy udaduius seninsneudunainisneass lungunaass wui
naunAaaslEaIUfAe 1AL UUNAZBY NIN1TNAGBILBENINNBUNITNARDS
agafitudAuneadafisedu 05 wanafmnsed 2 wazand 3

A13197 2 Han1sWeuLguANLLANE1vBIIaIUAseake Seninenauiu

WAIN1INAaeY TuNguvnaes

Statistical Test  Value Fwitks’ Lambda P r]2 Observed
Power
Wilks” Lambda ~ 0.58 143.90* .00 42 1.00
*p< .05
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* p< .05 LUUNAEDU Aou M a3
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AN 3 ANULANAINYBNIAIUATTEN SerdnnauiunainImaaes Tunguveaes
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4. wamITeuisuALLANGYDIATLULABUYNIAAY YaizYIUUUVAdEY
wUUy A UEAFURLS serinane vaan1smaass Tunguneass WUl nquneaes
WAYETAZKLUABUYNIINNNTVIRUUNAFR U I T Yy 1P UIRFURUS aanTnand
agafifed R yn19adATisediu .05 MNUUUNAEDU MRT WaAIRIn15197 3 uwaznInd 4

M13199 3 HAN1TUTIUNBUAIUULANGNTYDIALUUUABUYN YHINITNARDY

FERINILNE
Statistical Test  Value Fwilks’ Lambda p 5 Observed
d Power
Wilks’ Lambda 0.84 3.86* .01 0.16 0.80
*p< .05
AZLULABUQN
20 A *
15
10
5
0
PFT CRT MRT
LUUNAdDUy S KN
*p< .05 Y

AN 4 mmLmnﬁhwammuumaugﬂ SEWINUNANAINITNAADY
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A157199 4 nan1siUSeuiiguANILAN19UeIa UTen ndenismaaes Tu
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Statistical Test  Value Fwitks’ Lambda P 5 Observed
Power
Wilks” Lambda  0.92 0.58 .63 0.03 0.16
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Aanssumdn Tu 6 sedunsiln FeldifusnsedulifiAnauaula (Sara et al, 2014)
Peduasuuaratuayumaiouveain treveneveuuaroininFouteiu uasdas
nsee ulAseas 19n15v9uvesaues (Fan, Z., Mingyuan, H., Weitao, C., Hui, L.,
Chaoyang, F, 2018) & adulumunuidaniswauiAanssunsslusunsuniswaun
ANEINITaNIAUNBY (Wright, K. R., Thompson, W. L., Ganis, G., Newcombe, N. S.,
& Kosslyn, S. M, 2008) KaN153LATIEVIAZLULABUYNUALLIAIUYATETENITUNA W
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noukazna NIl nvazvitAanssunIsnage Ul Uy 1A 1udAduWus 910
WUUNAAOU PFT, CRT Uag MRT WUANLLANANTENINUNAYDIALIULABUYN 1aNIT
AnvaugyAanssunismaaeuisntdyadudfduiug anuuunagey MRT Jadu
AanssunmaaeuN suyunInluaned (Mental Rotation) LAt eilAzkuLABUYNES
niunands aenndestuneuidefiseyin avgezdivszansamlucnudedia
FuiusAnInAng Foduauannnsnvesauest awAusnin Jausovec, N., &
Jausovec, K, 2012) ImaﬁﬁugﬂuuummLmﬂGi'miwdwmma’m’ﬁﬂuﬂ’ﬁmadLﬁui’mq
fuanuasnsalunsiunnmaieuansdoyadedduiudluaues ilmAansdeiy
Toyaludennnudrvaesieu (Working Memory) inAgngdsiiusgangamlumuidedii
Futugandmands (Kimura, D, 2000) Tuvaginansldnarufisenseviname laidl
AULANG195EMINANA dBRARBITULUIAAYDS Dweck 71nd1291 MaLTourIY
TUsunsufiansaimuianssd sjsunszuiumsiilugnisiseud fazamnsaia
auaansanatlayaladtu (Dweck, C. S, 2012) wazannsanmulivadionfuls
Taennsinay (Uttal, D. H., Meadow, N. G., et al., 2013)
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ndemsindelusunsunsiinnszuumsnedayiaiiousss sruau 12 ads
ﬁfﬂﬁauﬁﬂsuuumaugﬂqqsﬁu wagldianuisendesas vueyinAanssy nmadey
WUty auladuius laun wuunegeu PFT, CRT wag MRT agrsiidudfgnig
adnfisesiu .05

naunaassnArIevdRnmelUsunsuNIsENnssuIunINelyyalionsss
AZKUUNDUYNTULIINAINTTUNITNAFR U IUT e IAUEl AT U USAINIINAUNAREY
wwAnd)e egnsfitudAneadffisedu .05 wanidefiansandiuun anuuuunageu
U5y ngunaaesnamsiinesTusunsunsilnnszuaunismatggiaiiousds
MAINIINARBY dAzhuUnoUgNIMEAaINTIUNTNAdaudUy N uiRduRus
MRT qqmdmajwmaauwmzﬁqﬁ?]ﬂfr"hEJIUiLmi:umi?JﬂﬂizmumimqﬁﬁymLazﬁauaﬁa
a1l dodAyn1adffiseau .05 variindenisiln Wfanuuansesendname
AeLIANUA A1 vMEYNAINITUNITNIAEDY

aguléin danauandsseninanadsensisnitygduidduiug ves
Unissuszavlszaufnwl naenisilnaelusinsunisianszuaun sl aliou
934 InglanzdfduiusiBeduiug azmninaslusunsunsinnszuiuni sy,
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2. sk umud uarsreziatlunisilndsunistadudsi Anwen Lite
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