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ABSTRACT

The spatial ability is a component of human intelligence and is an essential skill for everyday
life. However, the spatial ability is learned equally by training, especially computer training, although
there are individual differences in this skill. This study aimed to develop a Three-Dimensional
Multiple-Moving Block Tracking Model (3D-MBTM) for enhancing the spatial ability in the early
adolescence, and to investigate the effect of the developed 3D-MBTM by comparing with the
control group. Sixty lower secondary school students in the academic year 2016 from Saensuk
High School took part in the study. They were randomly assigned into two groups (30-experimental
and 30-control groups). The experimental group underwent the 3D-MBTM training through 3D-LED
TV in half an hour per day for 12 days, whereas the control one did not have this experience. The
paper folding & form board test, the card rotations test, and the mental rotations test were used
to collect the data. Data were analyzed by descriptive statistics and MANOVA.

The results showed that the 3D-MBTM was consisted of five steps, that is presentation, indexation,
movement, identification, and feedback. After using the 3D-MBTM with the early adolescent, the
results demonstrated that the response accuracy scores on spatial ability test of the experimental
group were significantly (p<.05) increased after training and increased more than the control group.
The response time on spatial ability test of the experimental group were significantly decreased
after training and decreased more than the control group. In conclusion, the continuous practice

with the 3D-MBTM can enhance the spatial ability in early adolescence.

Keywords: spatial ability, multiple block tracking, early adolescence
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VAAoIUBENIINBUNITNAADY B8 NTTBEIAYNIY
adafisziu 01 Slaundninavesrinuuansisly
sesfug (Eta square = .91) diefiarsanlneduunmy
wuUnEaU Tewn wuuvnaaU PFT & FBT, CRT way MRT
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HaMIUSEUTEUALUANAsYaIa e USRI
VAFeY sEUiNnauiunaINTsaaes lungumeaes
eimadiA F iy 180.35 (p<.01), 62.80 (p<.01) ez
47.01 (p<.01) gy Asidiu ndaumnaedldiog

AaUlULARZLUUNAEBY YaINISNARBILBENINDU

o a

nMvnaes egneilldWgmeaiafisyiu 01 Faduly
a av v A % i =
MNALNAFIUNTITe RN 2.2 Asnsuuisluning 5

AN 5 NIMLIRLERIANLLANANIYBIIAINBUREAY Seninnauiurdin snaaedlungunaass

2.3 HAMILUSEUTIEUA T MLANGTIUBIAELLRBUYN
TumMsUUUNAUANNERNTRMUIRSUNUS 1ag
MIVPERY TENTNNGUNARDITUNGUAIUAN FEEDA
F 782

Wilks” Lambda
Y @ U 1 a
(p<.01) wandliiui nauvaesiinzuuunaugn Tu

Wilks” Lambda Usngh afianesey

aay o ¢

MIMLUUVIAGBUAMLAINSOMUITRENTUS vidanis
nAABIgININguAILAN og1eliudAmnaaiad
szau .01 lngdlvunndninavesanuuansiglusesiu
Unaw (Eta square = .30) %atﬂulﬂmmmagm

AIVEVON 2.3 KBNS LT LUNSNULUUVIAEDU

TouA wuuneaay PFT & FBT, CRT wag MRT Wans
WSEUTIEUAILLANGA Y BIALLIUABUYNANIARY
WUUVIAEBUNAINITNARBY T8MINNGUNARBINUNGH
AuRw taadia F winiu 15.27 (p<.01), 0.75 (p=.39)
wag 13.90 (p<.01) MUAWIU Wanad1 NEumaaeall
AZUUUABUYNINUUUNAZBU PFT & FBT Wag MRT
VAININARBIFININGHAIUAN a8 elltid1Atyng
afiffisyiu 01 dIuAzILUABUYNIINKULYIAAEY
CRT #64N15919884 SENINNANNARBINUNGNAIUAN
Taiuaneafiu (p=.05) fansmluidlunind 6

MW 6 NIUTIUARIANLLANANYBIALULABUYNIRRENEINITNAGDITENI NGRS UNGLAIUAY
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2.4 HANMTUITBUTIBUANULANANIYDIIAMOU
TunsviiuumageuANNEINTAMUTRFITLS YdY
MIVPERY TENTNNGUNARDITUNGUAIUAN FEETA
F =271.67

Wilks” Lambda
G ! ! ¥
(p<.01) uandlviiiuin ngumeaedldiaineulunis

Wilks’ Lambda Usng afifviageu

aa o o s

FUUUNAFBUANUEINNTOAUIRGUAUS KAIN"T

VAR0ItBENIINGNAIUAY BE A AN eATA
sy .01 Tvundnsnavesanuunnenslusedy

Uunan (Eta square = .60) WoRa1sanlagauun

MaUUNAEeU laun wuuvnaey PFT & FBT, CRT e
MRT wanisiUSeuiisunnnuuansinswaaiainauluy
WIRZLUUVIAGOUMEINTTNAGEY SEMINNGUNARBINY
nauAIUAN lAAEdR F Wi 38.06 (p<.01), 50.29
(p<.01) udg 8.78 (p<.01) MAUAU WA NEUNARDS
TinameuluusiasiuunngeunaIN MnaeItosnd
ngumuAn aesituddrmeatinsyiy 01 Faduly
muauNBgiunsiteded 2.4 dnswiuwidunmi 7

AT 7 NTIALVHLEAIAIULANANNYBINAINDURFENEINITNAGDY TENTNNGUNARDITUNGUAIUAY

=Y

msanilsrema

WUUTIRDINSARMIUTIAIE INONIIVRELLAGaUT
wuvauda anusen g duniadend nsuniy
ANUEINSMUTRETLSYR NS B USRS LAY
mouAUlA \aaNLUUTIE03 U WAIWTUANNG YY)

° ~ <

NSEUIUNSMUUANNTINB LU (Pylyshyn & Storm,
1988) IngAanssuinmuTuluLuuInans Usenau
e 1) misan Wudunsuiivansinszdusessuy
AM5184 2) Nsusdaathyune Wudumnaun Ususnii
mnszguladuthmnedisedionu 3) nsiedeud
WudumaunadenissuniusenssuIunsinay g
FINTEAUNNAILATEUTIAUUUIAUATI 4) N15HU
2 O a v Y v & W
Juduneuidessyyiminsequladudidmung
$A991NANITTUNIUMBNISLAADUT WAL 5) NITHEAS
wa utunsuwaninadneugniiieliauesiuii
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msszyansesutimneiy ssygnvieiin duduly
ANULUIAANTINAIUINANTIUANLETUAINAILITANN
auos finstidnvasdufanssuiifesendonguiife
flunsguuNIsSeuivedaues (Wright et al, 2008)
WANAINNITAUATIENBIAANUS WIARLAENG Y]
Fdefunsdaasunnuansosudfduiududn
AMINAILILUUTIEBI IAHIUNTEUIUNIATIVEDY
aunssdaomuazanumnzasilunmsihlydan
Ademauazmsuszidiuanudiselalunsiduoy
11809 NG IFU Fadulumuuwidnves Joyce,
Weil, and Calhoun (2009) filsiAafiudn nswew
Aanssula 9 ilevsduaiunszuIumISeuives
aued Feslinideiflonadeungud nsadeuain
winzauwaztterununUsuUTuAlunsuiluly
DHIUNTVAY
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MsABULUABIATILUNBUYNLATNANDY
YBINFUNAGDY TUNITIUUUNARBUAIINAINNTE
dudiduiuslumeiinty Wuwanannisiindae
wuudaes egedeliles damsiinsneuuudiass
\WumsnszdulEilisunsin fenszunmsldlanay
W FUnsUIaIvaNeYe NSy Wiedudeya
Tumsidendudendineuiigniios Komkasem and
Black (2015) nd1nin msndlafiarassiiadeyaan
Ms3uinmuesdainneuen dwaseszuunIE
Yoz wagfansyuaunisiasulladasiuiou
dieuslunmiu 4 fuslunmidedlussuuaud
dieasafuuszaunsallval wenand dnsedudl
Tflunuuiaess Ssfidnwazidu 30 Sra0s Fadu
Sndadovileiidmaliilisunsiinsouuudians
\Aemnuiilafisgunsswosingididnvazduteouls
NnAUBE ALY SalkarAnIIMIuA R UUADR
wagdaraliiinnszuaunsasenwluaueslionad
fouflazthamify q lWdnnseimideuilaymiliodns
LLQJuE‘J’WMﬂ‘%(u (Neubauer, Bergner, & Schatz, 2010)
uenwileannil msuamsianszdiluguuuy 30 1aes
WuRansauiviliAsmsdsnuteyaludmnudivas
Anladueensd (Alloway, Bibile, & Lau, 2013) lng
relmAnUszansamlunisiuilassaisvesdadn
uaznsndlaioyasviateyavesdadiluszuumm
YuzAn Befinhiasauazdnmsruslunmwesing oy
mMydnBesEhiumududeuvosluniniu el
Usgandnw (Cohen & Hegarty, 2014)

wuaesnsAnsamane ingnsamauindeu
wuvanuid Wunuudaesilidenssduduingnse

a

fsunsennaieiulufanssunsedu Jeds

Y

Wwasu
HasansruINviuvesasedtuduauldlonay
AnuAiAnMInsERunnnInslsingnsaseiu
ilesnmsiamaringnsafentu ngudegs azlsl
Aalsraunsainisandngunswesing laenausieeng
Hifganszuaumsalauasiomaringtu 4 detng
fnmawasuiumkndumiady anmsdanauas
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dunualnaushedsilasunsinsmeuuudhass wuh
augneuuuTaes naudeginUszaunisal
Tun159ndguNssvesIngmennsaiduauINIgNIs
Wsuifisusunssesingiu fugunssesingvie
dwesfingusegiausazauduiag

oendlsfion Aanssuluuuudnaes i 5 funou
HuifigshanssuiviilmAanssuiumsinminguay
Uszaunsalnsandeuazandidatvne efing
sumushemsindeudl wistllfifunszuiumsande
thefanssumadiuanudlumsiedouiivesingidiod
nERBUYN WenNiHavBsReuTisuAsIANGNg
Ya3ALRUUNDUYN TUNTILUUNAGBUAINENLNSD
AUIRFUTUSYEINITNAGRY SENINgUVAaRITU
NAUAIUAN FBkuuMAgey CRT dazuuunaugnly
uanenaiy uiiunliufingumaassaziinguuuney
gngeninguAuRy Fsorainanainszenailums
Anmenuudnaes dwmsungunaassdsliiieme

datauasuzlumsinidade il

1. madnwidumsdnsiamelunduiaegis
Fogurauiy wazatnilevdn AITINISANYINAYDS
wuuiaesn Tudszansnaudu q vienauiifinany
unnfesnsaNes ieldumsnaaeulszansnm
VBIUUUTIABI

v
= U

2. M7ITel ngunaassldnalunisingu
Wy 12 $u Sua 30 Wit uariinsTndudsiane
1 afa vdansvnas S ALYIAL feth MseenuUY
msitendiely msifiuszesnailunsindouds 7
AnEuuuIae Lﬁa@mmmagjsuaﬂﬂizf?m%mwms
FeuvesaNewnuiRduRLS Wothnauusuldly
nsUuRnuasldegamunzay

3. msﬁmﬁﬁﬂmLﬁmﬁm?‘imﬁ’umigsmmi
AanssumsiiinauSlunuusianss Lﬁamw’ju
senszurunsldlonazandelriunniedy

4. msimsAnuIUSsUTBUUSEEVEN VB ILUU
$rae9% AUTUSWATUAY WY Neurotracker 1Hudiu

(Tanudtanusilp, Kornpetpanee, & Ruangtip, 2017)
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