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Effect of a Writing Program by Augmented Reality Technology
on Writing Skill in Children With Learning Disability
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Abstract

The purpose of this study was to investigate the effects of a visual perception training
program using Augmented Reality technology on visual perception in children with Learning
Disabilities and to examine the results of a writing training program using Augmented Reality
technology in children with Learning Disabilities. The sample group consisted of 25 individuals
aged between 7 to 10 years, who were then randomly divided into 2 groups. The experimental
group consisted of 13 children who received a writing training program through Augmented
Reality technology games, while the control group comprised 12 children who underwent a
training program involving general occupational therapy. All group underwent the experiment
22 times. Visual perception was assessed using the Developmental Test of Visual Perception
Assessment ( DTVP- 3), which was evaluated before, during, and after the experiment.
Additionally, writing ability was assessed using the Visual- Movement Integration Skills
Assessment (VMI) and the Writing Achievement Assessment writing subtest (WRAT-Thai), which
were evaluated before and after the experiment. The results of the study were showed after
experiment. The results of the study showed that visual perception improved significantly with
the use of Augmented Reality technology games, with statistical significance observed at the
0.05 level. The Visual-motor integration skills and writing abilities also increased significantly,
statistically significant at the 0.05 level, following the provision of a writing practice program
utilizing virtual reality technology. This study shows that children with learning disabilities
exhibit enhanced writing abilities, thereby indicating that parents of such children may expect
improved write skills. This training package can be implemented under the guidance of an

assistive technologist or occupational therapist.
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. -1.697 0.900 -2.298 0.220
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M19197 4 WIBULTIgUAZLULIRAEUDIAINATINTAATUAITTUINNAIEA NGUAIUANTUNGNNAGDS

NAUAIUAN  NAUNAABY

DTVP-3 y 4

AZLLUULRAY AZLLUULRAY z p-value
ADUNSTIAAD 31.00 33.90 -0.845 0.398
SEMINNITNAGDT 33.70 37.80 -1.716 0.086
NAINITNAADY 36.70 45.00 -1.552 0.121

ﬂzLLuummmmsamumi%’ugmamEJmsuaaﬂqmmuamﬁ’mqwmaaﬁ WalTsuieuaz iy
NOUNITNAADY p = 0.398  AZLUUIENINNITNAFDY p = 0.086 LAZAZLUUNAINITNAGDY p =
0.121 lufiamuunnnisossiideudAgniseia
2. NAAMUAINITAAIUNSTIUY
mmmﬁ%’m%’aﬁmLLuummmmiamuﬁﬂwzmsgsmwmsmsmaLﬁuLLazmsmﬁau"meﬂ
LL‘UUUizLﬁummmmmﬁ’ﬂwmmimﬁﬂﬁmimaaLﬁmLazmimﬁaulm (VMI) azaglbuu
> P~ a Y < a ¥ P~ .
ATUAINITONTUNITLIIUINNUUUUTTLHUNDFUNNT NNITLTBUAIUNTIWEU (Wide Range

Achievement Test, WRAT-Thai)

A15199 5 L‘U%EI'ULﬁ‘EJ“U@%LL‘L!‘ULﬁ’sEJ“UENﬂ'ﬂWllifﬁll’ﬁﬂ@Wuﬁﬂ‘@%ﬂ'ﬁlﬁmqﬂﬂiﬂﬂil@ﬂLﬁULLazﬂ’]i

maeulm
ﬁﬂﬂzLLuuLaﬁﬂ(Mean)
VM . . Z p-value
NENAIUAY NENNARDY
NOUNTNARDY 13.42 12.77 -0.382 0.703
NAINTNAADY 14.83 15.54 -0.273 0.785
Z -1.074 -3.071
p-value 0.283 0.002*

* Significant p-value < 0.050
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AZLUUNBUNITNAADIYDINAUAIUANLALNAUNARBINALREY 13.42 AvWUY WAy 12.77
AZLUU AUAIAU Ll BLUTEUWEY p = 0.703 LANEIN1TNAGDIVBINANATUANKALNAUNARD ]
ANLaAY 14.83 AzLUY uag 15.54 AzluY mua1au Weallisudisy  p = 0.785 ludAauunnnig

! QJ ) aa ' ' Y A < o
@Eﬂﬂ EJa’]ﬂQJJV]']\TaﬂG] LLaz%LL‘uuGUENﬂ%jﬂJM‘UﬂllﬂE]ULLaz‘Via\‘lmiVlﬂaaﬂLiJE]L‘UiEJUL‘VIEJU p = 0.283

o w

lufianuunnaneeeedidudAnn19Eia LasATLULYBINANVIAGBINDULALIEININARDY lWBULTEY

o

Y [y

p = 0.002 iJﬂ'J'llJLLG]ﬂGI’NE]EJ’N Hud1Ayneaiia

o

aTefl 6 WisuiisuazuuiindsvemadugnsnisnsSouniunisideu

AAzuUULRs(Mean)
WRAT-Thai . . z p-value
NHUAIUAY NHUNAADY
NOUNITNAADS 79.08 76.23 1172 0.241
PAINTNAADI 80.83 84.46 -0.339 0.734
Z -1.826 -3.077
p-value 0.068 0.002*

* Significant p-value < 0.050

AZLUUNAFUNTN19NITITEUAIUNSABUNBUNITNARDIYDINAUAIUANKALNAUNAGDIT
ANLRAY 79.08 AZLUL LAY 76.23 AYLUL AINEIAU WalUTBUBy p = 0.241 LagnainIsnaaes
VBINYUAIUALLALNANNARBY HALAGE 80.83 AU WAy 84.46 AU MINEINU WallTauiay
p = 0.734 ludanuunnneg19idedAyn1aia LarA1AvLUURaFUgNTNI9NISISsUTRINaY

' o = = ' ' ' Aw oo w aa '
AIUANNBULAEAINITNARBIUSEULIEU p = 0.068 lulliauunnaiseensdidedfyneada wasen

o < = ' ' 9 = = =

AZLUUNAFU VTV NITLILUTDINAUNABDINDULAZUAINITNAFDI LUTBUWEBU p = 0.002 1AL
uanAsonsitfodnfiynieadia
d7unan1Inaaas

1. ansatunumalulaganuduaseasunseauimuinisniunissugnsaenluanid
AHUNNTBINIIMTTEUS LA

2. AHENsANIUNSTUINsEga iU anmslegalusunsuinideunlsmalulagaiiy
dussaasuludnfifanuunnseannsiseus

3. ANNAINITOANUNISREURLTUINNSIUlU SN SUE N s umewalulag anuduaS wasy

TuAnAdAuunnTemIInNIsiseus
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anUstewna

NNSANYTIILATILNUI ANUAUNTANIUNTTUINNEEn W iNTUe 1 liTedAaynieadia

[y

fsgdiv 0.05 Wisluinuwalulaganuduaiaeaiy (Augmented Reality) Tunauvaasadauieuiiisy
AUNBUNITNABDINUTEIINNITNAGDY (p = 0.003) LAZNDUNITNAABINUNAINITNAFD (p = 0.002)

naalasulusunsunsilnieulaglanumaluladanuduasaasy (Augmented Reality) WWnfiiay

UNNTINNNTITBUIANAATLUUNTIUINNEER LN T dlANUaennaeIiUUITEY0e Ueva

WY (2558) wurnAnfifiauunnse mnansieusidvaymnissuinsaenn lasunisinainya

[
v v

TWsunsunmsaunissugneaealunnioseussiutulseandnudn  1-3 sswenseaulmdn
anunsafiiaNIINsSUINNEen R BukazsITUN LN SRR NI LY T
1 < v o v o YV ~ v
agnalsinnuaziuuANaINTan NS U Eenmadlylusunsunisilnideulaglying
wmalulaganuduaiaaiy (Augmented Reality) TunaumaaesuazasiuuaNaIsan1ssugng
aneanlyfanssunsinAanssutiUalungueiuAuly Wy 2 nauilaswuuilin wdy geiinay
AAEAGITUNIIANEITRY NSTUG AIINBINa (2560) INUIINITHALINITSUNISaen L Tuna sy
= a o w ' ¥ o ¥ 2 aa ' = YA X
WewnannsinAanssudidn awalunisfugneaealudnidanuunnsemiensiseusinuy
Tauiu wuddluindngundaauisssesiaiuazanudlunsinnisiuinyeaia 9 unindngiu
! ! @ v (Y] ¥ % 19 s
INMINUNMILITIUATINA 9 MANTRUINITTUTNaealalaen1sinUseana 8-14 &am
AZUULAIUNITTEY AZLUWAAETDIAIINAINITONTUTNYENITYTUINITNITUBLAULAS
dl' ' ' o = = = = '
nspaeulin AZLUUYDINGUNARDINDULATWAINITNAADINBIUIBULMEU p = 0.002 UAULANAIS

o w a

puditdAn1sana LL@%?‘WLL‘L!‘L!LQ%EJ“UENNaé)ﬁlQ‘Vl%‘l/l'1\‘1ﬂ’]ﬁL%EJ‘L!@WUﬂWiL%‘EJu“UENﬂQlIWﬂﬁENﬂEJULL@%

o

o w

NAIN1TAA0ULBIUTEUIBU p = 0.002 AAMULANANDENITEAAYNIETH AZLUUAIUNITIEUY

o w

nundrzuuindundlasulusunsunsidngs 2 nau tnsluanuueanansiueeslidedAgnieaa

[V 7
v A

o w = v e Y o w L
ellinsgguwuuiumnsiitanisileuilalyguuuunmsiidaves gn1asa Annne (2561)
Falaoanuuudunsunisurdafiiuussnlsznauiiugiuaiunisidsunasdndunisideulagnss
LASAULANA AN UAUNTANNTTUTNE R NIUY TIIREATLLANTUNY 2 nqu dusy
aenUsEnaUNugUAUNSlguiuAaeAfaiuUIdLves Hoy et al. (2011) imungduuunsidn
a a a ! a ¥ IS ”5 ¥ IS ' [ ¥ a
niivsyansanivisiiuauaunsanunsifeulatusesadusuuuunsinnsdieuswivlymeia

mi%’ummgﬁﬂLLazmimﬁaulm waznsilnmsdgulaglynaianisinaiuainugannula Fadu

v
v o

sUnuundeuledegdnduludedn Handwriting Practice wan31n1uKas Schneck & Amundson

Y

(2010) §1na1731 MIWEUABIDIABNTTUIUNITNITYTAUINITAIUNITTUTNMTndeulmTewmu Loy
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13YIMINITAUNTHDLAuLAzN1TAG oulu M3TUTNISEERT avnduiusnisiad eulu
LarnszUIUNTINEYla WU eudn @ venandauansoaunadeudsty deswnan
fimsBesdduisuanasluenn Swdennassiundnnsususysuianssused Hersch, Lamport uag
Coffey (2005) lana1la71 n1sUfuszduianssuasnImIsauaLIsavesy SuUInIsiasagyiinis
Wasuuaatusduludowmestuseu gunanl Yan viedunnnonvesianssutu nisusuidiniasyh
TmAnlemalumsuiutsaasiinaiauneiuausnvesusasyana
nslanumeluladnrnduaiaady (Augmented Reality) iugalusunsunisilndiuayiln

'
LY} aa

AzLUUNAd g NIAUNI TR sUluNquVeaR LT URe A lityd AN eadan ey 0.050 (p= 0.002)
waraInnIsdunaaInsleng wuanauieseanauey danunssiesesuy Ianvauladuiiay
Yoo ] = ) ! a a YA a awva og Va = ¥
sanveu aslasey sanuwUanlvy aunauy ndaway lawmdeulmiuazaslouiavinlmAnnsiseus
Larda1uaviuni155IunaNssu I Adams (2004) NA1971 UsEaUNITUNITITEUTTUNITIVEY
uywewinTWIINNINUYwelaU TR @ennastiu Gregory Kipper and Joseph Rampolla (2013) 9
Inesuredanaluladniuduaiauasy (Augmented Reality) TlumunisiSeunisaeuiduniele
lEsuasTansseus Measeanuwaulalumnseusindugiou anuswdunialauazyadseniy
Tnfugeu deladudaiumalulagainuduaiaaiy (Augmented Reality) giSsuazinduauinisi
ziIAUg iy q Wesgaanauikazasiassanisiseusnalula 91nn1s@nwives aninsa A
! ! [y ¥ a <3 yu ¥ a a

AR (2561) NI ANLENNITANTTUINIEEANAINNSENREWAN IATUNSNRWAIEAINT U
finnseenwuukazdadinuianssuaufinanuidnvuzdd 9 vey 9 auiansseugsas aidu
Wnuei Aty awalunaudl19g 19l vauINITUeIAINAINTAA NS B U IN1SBUN B UBEN
ANLEIVBINITT LU waTNITYIUINITNITHBLILAZNTAE aulmIAIUIINgMIUNANTITITY T
A9AAABINULLINIIUBY Acquisitional Approach Schneck & Amundson (2010) ftinAanssuUUn
inlyesuienisininuznsileuilaeuent nslsuduinyenisindsulmidugeunaisaieiy
a o LY a a o & s a v v ¥ o ' . . =
NMUITYvee dundl tafesdnanae (2545) ANUIIAUAITTUTAIWIUS (Position in space) d
APUFURUTUINNAANUAINAINITANIUNITTE U NITLANNTinweaInaaIuisavile Inenis
auasulnidnasiovhmiunsidnduessainanenazluanlaying o uuisnisasulnonsuay

' ! ! [y ! a ¥ <@ o a aa > % aa a

ANIEANEAMARNLAaIIe Sadumsanasulnanirdaniseusainmsinasululeludingse ms

1%

o w ¥ a oy ¥ ' o o A a ¥ ! ¥ )
Urdadgmiaunslsunmeidelaasuin meuiansensindeusznesidnesisues 20 ASY 3992

Y

Mmninuseansnalun1siinyinyeAuanIsanIunsilisu Hoy et al. (2011) waydidennaniu

a

N13AN¥IV89 Case-Smith et al. (2014) AAnwIUsEANSHalUsUNSUNSHNWsulue ISy uvaLAnTyY

ar
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