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Abstract

This study aimed to 1) develop an effective augmented reality (AR) media integrated with the
metaverse based on the design thinking process for Grade 4 students. 2) To compare English phonics
skills using augmented reality media integrated with the metaverse, and 3) To compare English
communication skills through interactions within the metaverse. The sample group comprised 120
Grade 4 students from two classrooms in the first semester of the 2024 academic year, selected through

cluster random sampling and divided into experimental and control groups.

The research instruments included AR media sets, media quality assessment forms, phonics
tests, and English communication skills assessment forms, administered before and after the learning
intervention. Data analysis employed mean (X), standard deviation (S), and one-way analysis of variance
(Multivariate Analysis of Variance: One-Way MANOVA) to compare mean score differences between the
experimental and control groups. Results indicated that the overall quality of the AR media kit with the
metaverse was rated at a very high level (X= 4.80, S.D. = 0.12). Evaluating specific aspects showed that
the content quality was highest (X= 4.92, S.D. = 0.07), while the media production technique also rated
highly (X = 4.70, S.D. = 0.17). Furthermore, the English phonics and communication skills of the Grade
4 students using the AR media with the metaverse were significantly higher after the intervention
compared to before, and the overall quality of the AR media integrated with the metaverse was rated
at the highest level (x = 4.80, S.D. = 0.12). For individual aspects, content quality was rated at the
highest level (x = 4.92, S.D. = 0.07), and media production techniques were also rated at the highest
level (x = 4.70, S.D. = 0.17). Comparing the mean scores of English pronunciation and communication
skills between the two groups, it was found that the experimental group using AR media integrated
with the metaverse demonstrated significantly higher English phonics skills than the control group. The
experimental group exhibited significantly higher English communication skills than the control group

with a significance level of 0.05.

Keywords: Augmented Reality (AR), Metaverse, English Phonics, English Communication Skills
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{AfulAldadalumsnmzideya ldadndeielud

1. gunmvesyadenmasaaiuiiniumnifa lnsmaade (Mean) wazandssuuinnsgiu
(Standard Deviation) Tddmiuinseinisnszanevestoya

2. ‘mUizﬁm%mwmaa‘qmﬁammﬁaLﬁ%m'mﬁ’mumﬁ%a 19 ans Ey: £, (Yoesd wsvaad, 2551)

3, Wisuiflsuavwuulsyiuinue nssueenidsanarUsseidiuiinue nsieans Mnsieseiaany

wlsUTIUNMAMLUUNINGET (Multivariate Analysis of Variance: One-Way MANOVA)

N15IANINTIUNTBUS
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Futh (Warm-up) umsnseduanualavesiBeutoudrguniou Tnodamasoondesing /s/

- fal - 1t - [/ - /p/ - o/ IkiinGeuSesuasrvinuseneu Weadeauaunauuuasfgaanuaula andu
danudeinisikazanuaulavestnssulunsssunMwsingy SuidunangfnssunIsRRIUIiNYeNS
grupenidsaEnai (Phonics) uarnsieansnudnguuestinGeu

$ufl 2 Futhiaue (Presentation) ilun1saeusenidssisnusniwdinguaiundnlning Tnouan
nseanidusesdia 6 1dun /s/ eanidusin "8 (f &), /a/ sonidesin "wey’ (@szuey), /t/ eenidesin "
(% ), /i/ ooyt 3" (as2d), /p/ senideain o' (1 w,U), way /n/ eendesin "Su (F 1) Fadnaue
rudenusiaaiusiumiidlunsiasuniFeu

$uit 3 948 (Practice) Aomsldynderuaiaadusiutummdfaiowauiaiuainin vewine
nspenidsan1wdinge Tnsisuanmuenuezmhedesesnmdngwiasideloafufisnus HiSeuazase
AanfidnusuazUsyandumdn annsasiulasnnegvpaewaal Tandudeuniwndinguliegnadiug

o

ngldinsdnviidanaluniswanuain AR TuieaSewailouass Metaverse

A 4 JSsuldyadeanuatuaiusiudumnisa

Fudl 4 Furilulg (Production) luduil lailFyadernuasuaiudautuiunnisa Inefiouassi
wuuRninLazinaznaA1ANYIn1¥183ngy (Phonics) $7Wu 30 A1 MnukERIUNU ML RAUEn U 0N
fAuald Sai Giving direction, At the market, Clothes, Restaurant, Make an Appointment, Cooking,
Telephone, wag Birthday party Ingideniies 1 @n1unisal uazuansunuIMAULiow AzWULLAY 20 AzULY
Tnsnstuamnuazuendidsuiivhuuunaaeuuduiledestuarumieudlumsaeun Tneldvdninasinsli

AzLUUNIAUSUANMSERaNTAw18aNguanaLwITes Linder

105



Sugws nevan! fueninil ailaliena? uaz nusdng leadaanina’ (2569) nswanndemuatuaiusiuiumnisaneuufnids
2NWUULIBEALATUANLAINNT0VDIWINBEN1T0RNIEBIN W8N wUasTinyen1sHean svestn T sutulsTaudnwUN 4

NMIATHAUINTSIUNNTEOU U INeaesedn, 20(1), 109-127

]
=1

VUil 5 Juagu (Wrap up) WuduitiniSeusiuiuasy wiensiseusi 1 de Spelling and Reading

Qe

1" Phonics words 1138n15638U37 2 e Spelling and Reading 2™ Phonics words vign15i38us 3 e
Spelling and Reading 3™ Phonics words LLaxwﬁ’JEJﬂ’liL?Elufﬁ 4 Ao Spelling and Reading 4™ Phonics
words Msaguagldmaunszdunudn Ardsisuiunvesdissunasimnussaunisainsifeouinauisuay

ol

Wauly Weaslszaunisainsieuinidaue fieuagliiseuiisnsesndusiigndewundndnanans uaz

U

aunsainEunseandsdlauasasuinineanis

NAN1339Y

HansuUUUsziiugunmvasyadanluai il miumnife
asUanTATsinuAmUasgRANTIRaS T AU ASa T 2 du Ae duilomuasiumade

nsuERfe FsunsUssiunngmsanand suas 2 ey ety maiaaiusmiumnniisa daunwiou

thluneaedld Jauanamansiinsesidanss 7 1

M13197 1 waneAledy ANTELUNINATTINLAL SEAUANNINYBIYAFEANMUITUASUTIWAVWAITE A1us1e

SIULAEIIBATY
195U X S.D. FEAUAMAIN
1. dudlewn 4.85 0.17 Wnitgn
2. frumadnnsnande 4.44 0.29 Mﬂﬁqﬂ
suduilemuardumaiansuande 4.65 0.29 mﬂﬁ'qm

9M15799 1 agunan1sUszliuangnsanandiva 2 suiy wandliiiui AledeveinmnInueyn
demnuasuatusuiuundsa lunmsudaunmeglusedv iniian (X = 4.85, S.D. = 0.17) a3

wiae AuressIenIsUsEdiunud Tudusuiemiaunineglufisedu uniian (X = 4.44, SD. = 0.29) Tu

o

muwmaiiansudndedannmeglufisedu winfian (X = 4.65, S.D. = 0.29)
NANIUIZANENINVRIYATDAINITUEINTNAUWNANITE

HaNsMUsEAVEANYRIYadeauITuATUS AR T TnglanaAzuuAINENNNTa YedYinYY
N1509NELINIBIBINGUUALTINBENITFDAINBIBINGY IINTUUIALLUUNIMIAT (E,/ E,) UTINYAIAIA15199]
2

M19199 2 HANMIMUTEAVTNNVBIYAFRANUITUATUT AU LITH

. o A ) L D Usednsnm
NIINAFDU NS AZLUULAN ARy ALRAY 4
VBIYAHD
IENINTYU 25.46 85 (E,)
o 60 30 85/88
HANITU 26.43 88 (E,)

d‘ i M a a o acs 1% = i a o a
INHITNN 2 WU (’q@a@ﬂ?qﬂ"ﬂﬁ\iLﬁﬁllﬁ']llﬂ‘ULllm']niﬁ IﬂﬂgLLuuLQaﬂﬁgﬁquLiﬁluLW’]ﬂU 25.43 an

Jusesaz 85 (£) wazdlazuuuadendusouiniu 26.43 Andusesas 88 (E,) wanai1yadonnuasuasy
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Sfundsa TUsednsamvenssuiunsieUssdnSanvemaans (€, / £,) winiu 85/88 ageninunaudii
fiviualide 80/80 Feaguliinyadenuasauasusiuduwnnisa Nasrtudvszdvsamanin Jaduluay

AR

wan1sUseiiuvesnnusniIsesndesuazinyen1saedans
AIduTIUTINkar e iNaans Tl niniSeutulsyaufnu U9 4 §3deldatia MANOVA fanns1af
3 1Ay 4 WednseiradnsTawUseanidy 2 Juneou fadl

v
[

TJupeuil 1 MInsIvdeutonnaslonuvesadavagoumuLUsUTIuNYAM

A157197 3 NanSNAAaUTeRNadLUBIRUTDI MANOVA

Shapiro-Wilk
. Bartlett’s Test Pearson’s
AILLUIHU Normality test Box’s M Test
, . of Sphericity Correlations
NUVABDY | NANAIUAN
MINYLN1508N Approx. r=0.920%* Value = 11.707,
- 0.308 0.143
GIN X2 = 131.288, p = 0.001 F(10,
Minwens Sig. = 0.001 16082.869) =
doans 0.072 0.239 1.083, Sig. =
0.371 > 0L (.05)
HAGWS Normality Normality No Linearity Homogeneous
multicollinearity of variance and
covariance
matrix

a=.05

NANTT 3 UAAIHANISNAABUNTUINKAIUNRYRIFILUImINTeIANaansalun1seandsduas
Vinwznsdeansinenaaeu Shapiro-Wilk waznuin dn1suanuasuuuunfegefitudfyvadfiisedu .01 39
A3 IATIRETA MANOVA musieazidendiail

1) NMSUWANLATLUUUNG (Multivariate normality) @15anad@aUa1n Shapiro Wilk wu1n Lddiaana
upnsineg1litud Ry sana .05 FauansiFaudsmumaniiinisuanuasuuulni

2) N1IETAUATUTINY (Multicollinearity) wu3n @fiil Bartlett’s Test of Sphericity difin Sig. =
0.001 &etfoaninfifavun .05 wazaududady (Linearity) @nunsanadaunnudulsans andurusuuy
Wesdu (Pearson’s correlation) WU ANUENWUS () = .920** uay Sig (2-tailed) = 0.001 Fsluifimaudnus
AMzNEUnTLTIMYIERIsasIiLUIIuwaziLUsBasy aglsinudiulsmuaaiiuasiulsdased

AnuduRus Judsdunsadlafansanadudsyansanduius (n)
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3) anuduleniwus veuns nANWUTUSIU-AULUTUSIUT 94 (Homogeneity of variance-
covariance matrices) @11150MAAU Box’s M test Wu11 A1 Value = 11.707, F(10, 16082.869) = 1.083, p =
0.371 FslaildasiinaunAgunazlifinnnuunndsegwivsddyszninauninanuulsusiusumindu e
Fulunadennandestuues MANOVA
Fumaudl 2 Maiias1zi Multivariate Test SuunaugUuuuNsEous

M990 4 HANTAATIZN Multivariate test FIHUNAUTULUUNITSEUF

Partial
Effect Value F Error df Sie. N’
Pillai's Trace 0.994 2286.263° | 55.00 0.001** 0.994
sUsuuMs | Wilks' Lambda 0.006 2286.263° 55.00 0.001** 0.994
Seu3 Hotelling's Trace 166.274 | 2286.263" 55.00 0.001%* 0.994
Roy's Largest Root 166.274 | 2286.263° | 55.00 0.001** 0.994

o =.05

INMST 4 WU A Hotelling's Trace = 166.274, F (2, 55) = 0.696, p = 0.001 Faunnnindismue
05 wansin gunuumsBeuslasldyedennuaiaaiusiudumndsaietnadosniswinuusiiunnsiisminngy
M euRuUUNAeg 19l dad1AYnINad @ .05 399N19UT U BUAINEINITO VDI NYEN1T0DNLE B
mwdangy uazvinuznisdeansmumdanguszninegBeulngliyadennuaiaaiusiudumniisa uazngy
nmsiFeuiuuuundsely
fumeuil 3 mwaunsaveinurmssenidssnwsinguy wazvinuznsieansn wsngussninaisoulasld

YoFoANUITUATUTINAULAATA wagngunisiSeuiuuuUng

A15199 5 Naﬂ’]iL‘U%‘EJ‘ULﬁEJ‘Uﬂ%LLUULQ?EJ‘U@QWJ’]@J?H@J’WQﬂaﬁﬁﬂ‘l&%ﬂ’]iaaﬂLﬁEJx‘iﬂ’]‘U’]@qjﬂﬂﬁ]‘U LAENNYENIT

doansnmwdanguszniniSeulagldyadenuasaaiusuiuwmidsa waengunisiseuiiuuuni

. Partial NGNNARY NAUAIUAL
ALUTHU df F Sig. — —
n’ X | sb. | ® | Sb
ANEINTTD
Tunseen
LN 1 3261.422 | 0.001** 0.98 24.23 3.00 23.64 3.17

@
JULUU | (PzBUULGY

A9 30 AZLLUU)

Seud | vinwenns
doans

y 1 4239.365 0.001** 0.98 15.95 1.88 15.72 2.11
(AZLUULAY

20 AZLLUL)

**p<.05
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Seus 0anwuy JUAMLazAIdnYIANIsualiaumnzauiusveisuy dAanssy wuuiniindenadeiu
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0.29) iadruundusieanu wudi dwilomeglusydu wnniian (X = 4.85, SD. = 0.17) ifles1ng3deld

Y

o A
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1% a
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SELAUANNUAN FSMNAULUUTILADN LALVNAEDU TIFDAAABINUNANITIVY Y89 INSWUS Danmi (2563) lanaunde

P

n3i3eus nemalulag nmiaiionass 1383 NaNUkAIRITag Han1TITenudn densiseusnlemalulad

a aa

Awadauase drunatiansndndoagluseaud (X = 4.23, SD. = 0.58) ins1zinseenuuudandised
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ANUAINTaluNTeRNIdBIN IS INgugINIINgUN ST eus uuUUNG egeddudAynisadd F (1, 89) =

3261.422, p = 0.001, Partial N2 = 0.98 wazngun1sseuilagldyndonuasuasuTivnsalva1Rae

S

MNweN1sHaTNWIgINgE¥aINIINguNIsIusLuUUNG ag1aiided

[

vneaha F (1, 89) = 4239.365, p =

' v
§ Avav o =

0.001, Partial N2 = 0. MiliflosNyaFoANUITUASHSWAVWAASanIToiauTwdudenisSeuiviuary

U
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nsdeansvestinSeuldegeliusedviain aunmuesyadennuItuasuswiumnITa naasUuTIINsUsTEy
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