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Abstract

The objectives of this study are to 1) synthesize the process of adaptive micro-
learning management based on mixed reality technology, 2) to develop adaptive
micro-learning management based on mixed reality technology, 3) to develop an
adaptive micro-learning management system based on mixed reality technology, and
4) to compare the recovery of pre-school and post-school learning regression of
learners who have received different learning management. 5) To compare the good
citizenship before and after school of learners who were managed differently. The
sample used in the research was 117 students in Grade 6 of Pathum Thani Kindergarten
in the second semester of the 2023 academic year by group sampling method from a
total of 6 classrooms with 215 students.

The results showed that

1. The results of the synthesis of the adaptive microlearning management
process based on mixed reality technology to restore learning loss and good citizenship
include 1) the principles of adaptive microlearning management, 2) the input factors,
3) the adaptive micro-learning management process based on the theory of mixed
reality technology, 4) the evaluation, and 5) the feedback factors. The results of the
assessment of the appropriateness of the learning management process are at the
highest level.

2. Learning and managing micro-learning adapted to the principles of Dharma
based on mixed reality technology consists of (1) knowledge test, being an
acquaintance of the cause, (2) informing the test results, being an acquaintance of the
result, (3) informing the purpose of learning, being an acquaintance of oneself, (4)
informing the learning path, being an acquaintance of the approximate, (5) learning
with the media of the mixed reality technology system, being an acquaintance of the
tense, (6) studying with friends, being an acquaintance of the community, (7) discussing

and exchanging knowledge, being an acquaintance of a person. The results of the



assessment of the appropriateness of adaptive microlearning based on mixed reality
technology are at the highest level.

3. The micro-learning management system based on mixed reality technology
consists of (1) the role of the system user, (2) the device to access the system, (3) the
network connection, (4) the micro-learning management optimized according to the
mixed reality technology, (5) the cloud-based storage, and (6) the identification system.
The results of the assessment of the appropriateness of the learning management
system are at the highest level.

4. Comparison of the results of post-school learning regression rehabilitation of
learners the learning management was different. It was found that the average score
after class was higher than before class, and learners who studied with adaptive
microlearning based on mixed reality technology had the highest average score of
learning loss.

5. The results of the comparison of good citizenship before and after school of
learners who received learning management were different. It was found that the
average score after school was higher than before school, and the learners who studied
adaptive micro-learning based on reality technology combined with the average score
of good citizenship after school were the highest.

6. Results of correlation analysis between learning recession recovery and good
citizenship learned with an adaptive micro-learning model based on mixed reality
technology. It was found that there was a correlation between the recovery of learning
recession and good citizenship. statistically significant at the level of .05

(Total 311 pages)
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fiEsuldABstu lnsmaudademnisSeusiidudeussnfuundsurmadniiannsodams
¥ fidsuavannsadndauasiamudladonfodivssavsnmnntu annisenis
Soudindniiuly Ssaunsavilifiowinaruumiesdmisinla (Shail, 2019) wenani
LulasidsuiadallianuaninsalumstieEtuaiuinsseze1d lnemsseusiuunisesugey o
annsndelifiFouanduionldiBetu mavszgndldfosuuuusing 1 lunsideusde
Winanuildusiuuazaieuszaunsainisiiouiivanzauiuaudesnisveusazyana
rugUnsaiefie elifFeuansonumunasyfuuginsBousldedisdeiiios
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nazyndudeyanisiSeuivostniiouszdieliinsasuiiniuusudazgadalufinsiam
Ananmvestinseuliegeliused@nanin MTITuLasiRUNTEUUNSSEUTLUUUSURA1NN 5D
P sransninlunsaeular Uil smadnsnensfnuldegaiiuna (Cai, 2023)



Tutlagtiu waluladns@nwiifiunliufvlnegeelileaniauseny Horizon ves
New Media Consortium (NMC) @ 2018 fifie nsi3suiuuudiui fatiunisusudenuas
FnsaouliaenadestuanuieimaazauainInianziivesiiou ssuuiteiia
Usgavgninnisaeunasnsiseuiidndvanmwindeunisiieuieeulal (e-Leaming) Tud <
Tngldimaluladiygruseivg (A) uazdaneIFuiidudou FEUUNITLIEUS W UUUTUAIE
ngamnendn 3 Usznns 1auA Usznsusn mslianuiuasninensivnzauiugiSou
TnahuuidgmvieussiuigSounusevinnssuaunsBou Yssmsfiaes nmstelvigizou
LisAndening Femsiiauaidenlmiihiiaula Yssnsgevinefle msufuussnszuaunis
SeuilimngauiuiseuluseAuyanaog1aunase (Smymova-Trybulska et al., 2022)
91N2MASNN5 Social Distancing fivinliumaaioudivu TsaSeu esayn washiissiasi
Hoalnt1A317 NMTFUSHILLLINIG Immersive Learning Aldimaluladiadouadariny
waslasueeulavianareliumadendidfey Immersive Learning 1u3Snsildimelulad
wailounde 1wy sa319e1m1$ (Avatar) uaznsldiny (Gamification) ilelgiSouanunsa
dudufanssunmsBouslulaniaiiousdsld FsvaelifiSouivszaunsainssuazainanin
wiaamdulunsiseus lulaniailou Anslmaluladinandl wu VR (Virtual Reality), AR
(Augmented Reality), 8z MR (Mixed Reality) agvilvifisouanunsaddiusiunazandaly
n93euslantu lnenslissamdudaivarnraisasdeligidousdnaunauiunazan
e l#Ftetu nsdmalulafenuatmanalflunisinnisiiousiaduasuduluga
Haqtiu iielvinsBeuidnsdidusielusgaiiussansam wiluanunisaidiltiung
IUQQﬁmiL%EJu‘::féfaﬂLN%@ﬁUﬂﬁﬁMﬁﬁ%?&I%ﬁ 9 nslmaluladniuaianay (Mixed
Reality) TunsWaundszaunisainaifeudiafiouasadudsddy weluladiaaeligou
annsadidudnluanunsaidiassdilndidssiunimeie uazlisuuszaumsainisBeuiiil
UseAndnmanndetu Insengluuiunvesnsfineusimansunmg Ineeansuiovinue
n1En1e malulagainudswanaiunsayislinisindukaznisiseuiianuauisaag
novaussieNsUAsuLUaslFg1d Mswamnszuunseudildimalulagaiuesmanis
HumsneuausswoaudiosnislunsadiasraumsninsSeusiandauasivssansam
11784 (Kim et al, 2023)
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Junailiead wdnnisidnsssuuazessa sstelifSeulemiuaunsalunisinsziuazuile
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watl S55uly (WN31) et al, 2561) lon1sdanniFeusgnysannstundndUyiasssy
fFeuarldsunsiaunidludunag 93esesw waensufofeuludiny nesiauness
35 5uRIUNSEUIUNRImandgou duiiugiud dyflasinluganuasuguludsnulne
ilesannyanaiifigusssuaiesssudendmalidinuiinnuasutagiiung msiauidnd in
et Tmdsdnansisay muaatansesual kaznsuslaanelyg) aztielieou
Fuladunadlosid fnunm@inia uazannsafuiddfalunsiaudsemalusuinn
Igagnedaiy (Bunsong Nasawaeng, 2017)
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ffupaduszneuviatsagny nagnssAnuBnslasdtnaunmgnsinIsNsAneduiiugiuds

[

IfRansandeanudndulunmsduiunisduaiunussmaiessm fededunissiiod iy
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ATTTLLAYISEsTINTR damnfudeniiuinmasugy lurnsiidiniiuanaunn sy i
Sputuredauasginiemaasugia furliamsomauasauldegnauviae Jaym
SapuiAnduluussmaldviausuussuiony uasdwansenudedsauinglunimsan
maiauIndrdnndygrdadumleddglunisenszavaunmndinveasyulve Fadu
sngruvesnsaddnuiidanuasay uAalunsiaundsdinmedygdvszneude
3 Fuvdn liun Inansisae auaainnisensual wagn1suilaadelyyn Fanasisudu
faudSeidnuasTogu Sndrinuardannsaimunldinunisdenenm sdseuianimsauas
n1adeu Tnvaniduaseundiuazlsndsuflunvmdidnylunisugnilsdndrinmand
dewnwulngldunsiaundnddnmatayyiuds WINWIILAUNTORRUIAUAINTINVD
aueanaznansidudiinunmiiaunsodaaiuanuadgimihvesussmanalusuanld
(Bunsong Nasawaeng, 2017)

Tuthsnmsundsruinvedhialain-19 msfnwisdgiuamarmesgisnnidesan
nsUnLraRSEUSWAZN1AINS Social Distancing vinlwnsiseuinislnanateiluniaien
fidfey n1suniaue Immersive Learning dnwnaluladiadoussuduwuinisiivans
anuAnvidenlfifieliiFeullduinlunsdouduilutsinged msdansdoudiforiu
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1.4 #3AFIUNITINY
1.4.1 Uszansuaznguiognsildlunsise
1.4.1.1 Usgwns Ae Wnideulsadousyuiauyusnil dedadrinauiniiud
nsfnUsEaNAnwUYIE1d e 1 nABeudl 2 Innsfinu 2566 S1uau 215 AU
1.4.12 ngusegne e tniFsussiulssaudnui 6 Tssdsusyuiaunusiil
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1.6 Hgnudwiiianig

161 A1IE0AA08N191558u5 (Leaming Loss) nunefis unizfiaviouds
nsanasy vesAnvesdiSeuiignauilenianaiiulunionne S suanaeslenianis
ns3euifinsarlasulurasnarnfivestnisdnwionafionsanlsainnismgaenives
lsaSeu Yrsenitdaniaiseuresdnisfiny vietiangnisalnisunsszuinvedlsalain-
19

1.6.2 M3¥ANsSeuiuLUUUSUIMINE (Adaptive Leaming) anefis n1si3ouiianansa
Ufuiilom wasmadenveadumanmiaieud Whiulumudnvuzvesdi3oufiunndatuni
ABINTT UATAIILATNNTOLLTEY IMNNTNAFBUNBUTHU TTUUILUIIAZUUY LAZEINNTATEY
founnsedlunadouivesiifou dnauaomifdousiusoadoudiiofiuyniizannes
nensFeus JeavteiligSounnauussqudmangls

163 n1si3puiiuugania (Micro-learning) munefia nsi3ouidodenauinleds
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1.6.6 walulagai1uasaway (Mixed Reality - MR) a1efis n135uingadviauaging
1u1aml,‘viﬂmmL“me'%aL%ﬂé’mﬁumswmu@moﬁwmmc—ﬂulaamm%uasm (Augmented
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2.1 MITYUIWUULANIA

2.2 MIFMTTEUILUUUTUmIINE

2.3 dUsasssu

2.4 wialulagauasaway

2.5 ATEannRYNISISEu;

2.6 nsdunaiiedd

2.7 MiAdeiiAedes

28 aslienansuazauideiiieades

2.1 msiFsuduuugania (Microlearning)

2.1.1 ANUmgY

si3euiuuUganIA (Microleaming) maneds miremsizoudiiiiuruiadeudradn
FeusznoueianssunsiSeuiuuude (asund 1 fs 10 und) wieuldnuuugunsainane
isesnagmduniSeulaunisesnuuudmiunisiineusuniuiinugnisieuiuarnsing
unideudu q duduludeiaidieuuulgneu aunsalddmsunsineusuwuuliidy
yans (Inewduiiussansamilifiatu) (Shail, 2019)

nsiguiiuuIania (Microlearing) g msammmauimmmammavmﬂa
Anunmn miauimEJLLU@LLuaﬂﬂiwmaaﬂLUu%uLaﬂ%uuasJ viosdaveuieon uiefiFonds
Hovilailes miwnsSeudvuadnivaniuoulviiudiFoussieinmi uarlumaieatui
WgAuNINel N135uiuvesladenaislsenislansequnisimuikazwiun (Diaz
Redondo et al., 2021)

n13L38usuUUIani1A (Microlearning) vanefie n1siseuslunguees Usznounie
unisudy q lustuuuresnmadou (eruuay/vieniiindeninu) neamad (Fes) vie
A9 UBNDINNITBIU NS LLazms@n’fWﬂmeé’a nsseuifaiiunisdunisundym
0NU-AIDU WUUVAABU Wag/M3an15i3eulAsauuIIaLEn (Zufic Janko & Jurcan, 2015)

mMsseuiikuugania (Microlearning) nuneds nMsiseuivuadn Usulidniudedin
yosauesvesuyudlnefdiiamiuaule eliaonadestunuideifguilvaubeuslss
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%@Ha (Sun et al., 2018a)

M3i38usUUUganIA (Microleamning) manedia N15demINZvWIALEN LUAINTINATS
Boufuuy “lulas” WiemaFouiesidniiazdesluaninuindeuvesde Advasunsaiuly
fuRvinsUszdriu vesfifowduedied maduiuvuganiaduunfslunisiiaueidemn
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M3Feuiuuugana (Microlearning) WansiFoudmdadunsuafiazgameuiusioly
MRt Seuanunsnidousldyniidaenadfauiniseanddugs Filedu Uuludfodig
foyavidedumesidnvesasinds Tneuniuds AanssumsSeuiuvuganmadusiuuuiivay
vesnsdsudinufiefiongluszeziaan 15 i anudniadeninisFenifitoglunis
Wisuifisudinaanssuiunisdeudssesdulasihlazeglumhedesdulsngnisallu
Fruntsfinu nsiFeudseduganeiiistulmidldiduaudnarsanniu (Sun et al, 2018b)

nsi3euiuuugania (Microleaming) lé3uninuden Tnslawizednedaiesainnis
vgrefrvasgunsainnwinazinaudululalvgd 9 unginaufanssuvesdly seaunis
Wanvesdiuniinsevnwivibinisiseuduuuganialididesiindndeluluggunsal
\Aoul ulusriwesueumiuaznin auieuasmiloutugunmlilifissusdmiunisuan
Hemuagnisldneuiiii wigsdmsunisinauianssuvesdldnie (Jan Skalka et al,
2020)
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dudesuazisazduiujuodelidonwasedadumsAnuluguuuudusazaiuniig
RBIN13VRIRL38U (Rafiee et al., 2023)

naiFeuduuugana fe BnaFoulsuuutlmilandufedomdesuasomaun
Snde esddsznevvosmaiieuinwdingulussdvinedesmdaienden (maenis
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Ufduiusseninieusedes fissusedesuazmslviduine) nmaSeuiiuuganiauy
flofiovanedisianssuvesiSouildgunsalindeuiiitonsousuuulilas Suduiirdans
ImsiEeuduvuganmavuiedeldisimendefivesnsiioudinugunsiind euiluaynsiSeus
wuuganiagBeulduuszaunsainisBeusiidanguuazazanauigyniamnil maFeus
ruiledielalsgnirinsenaiuazanuinazannsansevindenisudsdiunainaious
wavanuiiAnw (Chen & Sitthiworachart, 2023)

N15138UsLUUIaNIA (Microlearning) #1115 MuUALUIMUNEAINNABINITNTLTEUST
vastiniseulaegralivssdnsamnseduanuaulavesdnseulunisteus nmsseuuuy
ganalddmiunisgiiedisdeuduisunagnisnuniuuarnissundniniisudady
Uselowironaziaiunisaeuluduiiou idefvesmsaeuiinsdanduuariflonouiuitns
nsi3suiuvuganiadasliagidileldedrainiianiunisainisieudvesiniSouuas
Fufiunisuiuugeeiaiuiefinisasudielidnisudlanasdeorrgyauilfaty
Tuvaifieaiu nsldasnsseuiwuuganiafiaunsarildegnafiussansamusulsanisd
drusinvenieulunseenmMain18Lars1INeUsEansAmNIsAnE (Yang & Xu, 2021)

Social Micro-Learning 1UugUuuupauansafiadnisdanuves Micro-Learning Na13gi
MsuanadwsIdwsedndifefutinaeuanaiiadinsdsaunisaoulumsdouuuulalas
nansEnuTiddsEnitawanisSouvesinidouuasdeny fenssululasiaduis Sladiud
Pnideuiinsziieteduinniuazyidoaeuldaity Ussinnvesianssududedfa Ynideu
ponuuUAINsIUMsSsumiloniuanisand1iniiuszansan wileninegrsainaue
NAUUTEYINTANUIUVINIAYINANTT 20% mum‘wgmaummwmﬂsﬁummwmm‘hmum
mmmama’luﬂﬁsmmawumsammuﬂummmmmmmaq Micro-Learning (Goschlberger
et al,, 2022)

asulidn nsseusuuuania (Microlearning) et n1siseuivuinin Usulidn
fudediin vesauesvosuywdlaodilifmuaula aenadestuauidefingailiau

V.

a =4 A A ] | ] Y a a Y « - = ~
Liﬁu%)l@@%u LAY 5'33JIUGU'NL'JEWZ‘1U 9 LUUﬂﬁlﬂiimﬂqﬁLﬁﬁuzLLU‘U Imiﬂi HIDNTILIYUN

Y
<3

avidniiazdogluanimuinden vesdendviaaunsaduluiuivinsussdniuvesdSoudy
98197 Jeazgrglianunsamuandnigs Beusls wednduisnananlunsSeunsasind ¢
nseenkuUdmMSUNISENeUINMINTINGe N3iseuTwasN1sANY) uniseudus duduluie

Y

andnekuUlenaU

2.2 M3IAN1siTeRiuuUUSTUmINE (Adaptive Learning)
2.2.1 anuviEng M1sIansiseuIiuuUTuLMINg (Adaptive Learning)
n13danisiuduuuyuimuny (Adaptive Learning) nu1efls n1susuiioniuay
madenveeismsdniiunisnuaudeanisveanszuIunsAnundsdgligidisamdy
UszdnSaimnisaausie 9 Ia AanssunisiseuiuuudsudiusenaumenisusunssuIums
Seusldiuaufedns karANEINNTa (Smymova-Trybulska et al., 2022b)
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N159AN15L38uswUUUSUIMUNE (Adaptive Learning) nunefie N155zywmnasdays
funzan TidulumudnuazvesdiSouiuandeiu wazidumsaSouiszuunsseus
wuudsumaunsaduasuliaenndesiuainueinvemineinsnisiseusuasdyninig
NAA UYL s udNalin1TinseideudeyaresseuunisissuiuuuUsuailaseasia
fudAey (Xu, 2022a)

N133ANTSSEUIHUUUTUWMENE (Adaptive Learning) nunefia n13UsudIveinisay
TUsunsy uazanmundeunsiousifiensuaussanudeanisuazsuuunisiouives
fi3ousiazau The Adaptive nsiSeuiiigasisvsnaiiterUasuguuuunisasuditiunisasy
wuupanadn yuuesvesaslugatesveisouduaudnaid (Smaili et al,, 2020a)

nsdansseusLuuUumang (Adaptive Learning) visngds nisdaasunsegslauay
anududaszvesdnieulunisatuayuvesnisieuduuuuiuia wWasuwvaslulag
weluladnavalifldneuldunniu aumnudosns wasu3uldidfuinGEeu (Q. Cheng et
al., 2021)

nsdansiseusiuuUumang (Adaptive Learning) visngfis nsunanvlesunisiseus
wuuUuidslrnisiSouddiuyanadniuudazau Ynidsuannsoszyteunnseddunis
SguiveninGeu adeansuseidu uaziauauauseuA1g 9 (Liu, 2022)

mMsdamsSousuuuyiuming (Adaptive Leaming) mnefia msiSeusemaluladi
UiudeuldazuiuasumsSeuslusuuusiazyana Wielinisousooulahdumilounis
Fanutuimesduiiauiy uasldmileusunstailanisussens (Thompson, 2022)

mMsdnnisieuiuuuyiumng (Adaptive Leaming) vnefils n3idouifianunsausu
Timungaufusgiuanuanunsavesgi3ouiianuuansieiu Yoy ligiTounnauussg
el (39 & 1ngm, 2021)

nsiimunegTnivesmaluladasaumarliuinnssudunsfnsuiatuld ns
BoudiuudasdeasvioudsdnunzianzuazanudeanisvesinFoustnadudl ldnaredy
nszhad1Aylun1svauIn1sAn e luUIZ AR 9 NTEUIUNITAOUIDIINYIADLAY
uAngdedndudesliuuAnnisiouiuuuliuasuldiunszuiunisasu mudnuas
YosmsBouiuuuiiusiidesinsiiengitasmsyateyanisiteuivesiniFeu (Cai, 2023)

aruThmedmiusruunadoudlutantu fe mslidndsend wandemilifedes
agailuszAnSnndegindwazseauainuaulavediseu diulngunanasunisfinu
duyanarInIsNsiTvsEanEnmsessuaNFessvesiTeunitianumainuanelag il
TelusumuasanER Jeyan AuEItunsiieus Anuteu din1sAne Wusu 398
anusnduiidesdaliinalndunsamdslunisdanisiSeuiuaznnsdnvifananionssunay
Usunisinauladiunisaoudiafianlnssfumiudesnisvesfiouusazau (Chelsea
William Fernandes et al., 2023)
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ndeuldfudenmsFouslusuiuusin 4 viseuveusiu visaureuils uauveuld
Audan nsaounvvsnildnagninisaeuifissdsidensindu iesanndululale
flagldnagnsionualufoniou Tullagiu szuudidsuswuuuiudeuldaaelvamise
UsuussdensizeuslvivangfuusaryanaldnnufeanisvesgiFeu (Ristic et al, 2023)

LIMINsISEuiYeaATosd My E-Learning wuuusuiaesy thluldmelulsegnad
UszanSamszuudiasudsindueersdefiazfosimualusindvesgioulig niesusiugh
avvoufanmdnuaeisndudmiunstouiinfan Bmauusaiueeamsssyluslndin
o1fsuvvasunlunsnundeyanndifeudsonalinannunasdmalidoyaliifeites
esanmsneundulnenanisiiterfunsuddaym msliuuuiias sivigeaiauasinain
dmdumsiSoudiuuuiuvasld (Waladi et al., 2023)

Tuvdunmdsmsundszuialutlagdu msiSousifudenanslasunannosuaiiouls
naneduisnsieengAdeudazinisldnuegiinitwnuasiinisimuiaign winisiseus
iailoundefinundyiuanuitmenansysennslunisussadneningaan nilsanuinme
wanfiRgatastuanuainanovendonninavountinAnviuaznaeunsendnluie
sUnuuNMadouifunnaisiu anunisalilduansiifiuiannusndulunis wauinaln
faduainanszuiunsioumumuanudosnisiamzvesinizeunsiazau (Mercado et al.,
2023)

agUléin msdansiSouduuuuiuming (Adaptive Leaming) manefs nsi3ousi
aunsaufuiiion wazmadenveadumensBeus TdulumudnunsvosGouiiunnss
MUAUABINTT UATAUANNTOHISEY dBARRITUAIINEINTBINTNGINTNITITEUT Uag
Jaymin1sveaeuvesdiseudinalinisdnseidoudeyavesssuunsiseusuuuuiudd
lassafradianudfy disguaiunsassydounnsaslunisiseouivesisou asnanisuseidiu
lEuaUMANTERIANg o waztieihlvdiseunnauussaidmangla

2.2.2 ANUANTD

ANUANTA g AnnwzveIisaumuAIus invrlunsufuananssulag T
asaldlusedunis Sfsidummuanunsoiifaduudtiia wasauaunso dnan n1s
Seuiluniends (Mydudinganiu. 2555, 1) lngunaudglsouudazauinuaiunsalunis
Gouiluseslademiunnsreiu fasunislianuddgyiuanuuandisluauauss
vosiFou udnihuneonuuunsinmsBeuifimanzauiusziunua ssavesisou vie
Adaptive Learning
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A 2-1 M9ISEUSWUL Adaptive Leaming

223 msaammumsﬁﬂui Adaptive Learning

v A

n1seeniuuNsiseusludnuuy Adaptive Learning 8avdngisaud1Anyiian fdein
Aisvunneuanansaseuldianmuesififunudnenm kunszuiumsiSeuiivezay
Tnefidnunm (Potential) ty Aondsruannsnfiussoglufifigou lumamsfinuiedn
diFeunnauiidnenwsnulasunilsnienatesu Weldsumsiaunogiagnées manzau
(syUdinganiu. 2555, 411) N1508NWUUNTSEUS Adaptive Learning

Adaptive Learning {utuamsnsi3ouiiuiuiuasumuauainsauazanadesns
vesf{i3ounsiazau iolinauanansavssaradnsmsiioudidmualflundngnsldedial
UsyAvEnin uneuiiareiuisdunauniseenuuuntsBeudiun Adaptive Leaming T3
unummestiaevlunsatuayunaiouiuuui

TUABUNITOBNKUUNTTIIEUS Adaptive Learning
2.2.3.1 AATIENTLAUANAINNTAVRIHLTIUNITIATIENTLAUANEINITD

Yosfiseududuneuwsniididy Fesamtanisinsziaivaiusafiieidesiuilomanse

] (3

Pardan1sieus wazANEINTABY 9 WU ANNEIINIaluN1sANIATIEH L Dusu
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2.2.3.2 MuAgUsEaIAnIssou; nUsEaeAnIsiseuinesaanadodiusesu
aruanansaesidou uandululidEounauasussqantsradmanduld daouanun
AvungaUszasditaNInTSea LT UTeuLAnaaiusenly uidnanadnsnisSous
uindngnsivue

Y a

2.2.3.3 89NLUUAINTTUAITIOUS NANTIUNITSEUSHoLMITauRuLLSoun
=1

Y

b D

Auasauaneaty e1aeenuuuligiFouiidaiuainnsaginiiviomdediSouns
muanansatiesndn wiesenuuuianssuifianududouuanssiulunsdinlvgisoud fOR
Aanssuduseyana Aanssunisiseudiuuy Adaptive Learning A3siimanumainuaneniele
HAGNENTLSEUS ALY

54

2.2.3.4 sonuuuseldendenisiSeud densSeuiiidesaenadesiuanuiuaz
Uszaunsaliduvesgiiou eligFeudenlosnnuiuazussaunsalifndruauslusils
9E190461

2.2.3.5 ponuuun1sUTIdun1TiSeus n13UszLiun1siseuiuuy Adaptive
Learning tun15UsEIiunuanInaTlagiuuUslUauseAUANaINTavaiTEU A3
Ussiiumsdueieaiiensedudnanimaesgizou Tnglsidunsdndundenisudsdu usiy
NIATIAABUNTLUIUNTTEUF AUAINTININITTEUT WAsHARGRYRINTSISEUS

224 memi{aaﬂu Adaptive Learning

2.2.4.1 nszduanandosiulunuesiaeudesnsydulifiSouianudeiulusuies
wagldauanunsageantunisujiananssunissens lddmnuaiunsaveiseuaveyly
seiulafiny

2.2.4.2 duasumaBouiindu faeumsduaiiligiFouiifinnmansownnsng
fulsuFoRRanssunsSeuismiu e lfieuiitiinuanansatesninldBeuiisnsteus
NnFiFouiifiruannsagsni

2.2.4.3 FANUANNAINEIININITITLUS HABUABIAANINAINAINTINIINTT
S8UTVRELTEUATINTUTZIUAINAN NG 1AENITHUNANGANTTULAZNITATIVADUNAIY
waglviteyadounduivilidiSounsruanufmimisnisieusias seduauaunsn
YDINULBY

pd)}

2.2.4.4 THN1SLESULTINIIUIN HADUAITIANITIATULIINIUINKALLSEUT
W1IN13AINANNTLUNTSEUS TN SESULTIIUNTTUINNTIRUI WAL AIAN v
EPINIEEE RGN

ee

unasy

nsi3udinevaussmuainsafiunnseiuvesgisouasduuianssunisisous
figfasusenuuvianssunisousligiSouiifianuanunsaunnsisfulsujoatanssuay
Uszauauduia iianadnsnisniouiauiindngasdimun §issuinaiuidestuly
AruaasvesIuesdduiiuguresmatsudifunudneam
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2.3 §Uy3esIy

2.3.1 ANUVINEURIHUYIASIIY
wauynsUNnseans atusvanassau fuviededl 12 wa.2546 18lFarumangli
dUTasssu 7 Aessauvesdaygy, ssauiimimiudaygy, auaudRvesnud, sssuvesdd-
qualities of a good man; virtues of a gentleman) (Wszwwuﬂmmiiﬁ, 2546)
dUnzassu Ae sysuivilveududaygy vieunalleadid dRassy Wueuf Auids
11 7 Uszns Ao 1) Sudgyaunn Jul3dnme 2) Sadeyeynn iug3dnua 3)dndaym 1Dud3an

au 4) dadyaun Wugidnuszana 5) nagan Wudidinna 6) Usdmyam Judiangusy

7) Ypmdyeynn wseuraaulsusyant Wudddnuana (nszaitdessdng asangudain,
2556)

U A

duy3asssu vunede 5353 7 Ussmsvesdayguivhaulidudaugy Aeanudunud

=

= o

I N I & Yo val & o v A Yo v I
anysol ilusssuimnzausensiludin tnswnnizdiduimthaunsedinfssseulugs

Y

a
€

Jnimana JIndteuazddu JTnnawmazlasianizegiagdunisidniddvaiudenns
ANNausavestaUsAuTyr et ldidenldrulignivnunseldauliminzauivay
(WSEUMNEUAIT ASAIATIY, 2550)

83 J9nyAma (¥uNSU Al

9

et al,, 2563)
v o a I3 = a X v v o v 1 & a A A
nandUyIansan 1uUsIINEUDIAUN Q‘lmmaiimmmuum @uulmjm%ﬂumm 13991

€

puilasanunsansivaeudn auautuduauivselimenisgauaudfimvarilidunay aud
wsznnsmauengos Tladuauanay widuruaaiaivena S9nldaufnniilifuas

9 9
% v 6

wyweduusTvInay (wszaay aiaaly et al., 2561)

) S 2

nEndUYTasssn Wumnasssuiiduiuldlaeilifosasiianissudeudndaoanain
dsa wsifuvdnsssuinaundueeludinUszdriuvesaules uagnsdndeduiusiugdy
ansnUfuRldduidnaulng dafuudifissnussdninienuneiuiiasu fiRvini
(Singsorn, 2023a)

dUnsassn Wusssuingausonsiauiyaaing v3egidugiin lneamggidu
Famiginvana $8nauies uazfdu Sannameaz Taslanizediadddunsidnide

'
v o A

ANUABINTT ANHANNTavelaTAuTY Wevtladenldgnivanu wisldaulmvunzay
fuau dU3asssn 7 Wusssuvesdnygy (Jusssuvesdd viennaulRvesrusu (wszag
U3dRanenn (ainula), 2565)

dUUsasssu s35uvesduyTusonud wiesssuvesuywddiinnuduuyvdauysal
1 7 Usgnns Anwlisliidnle wdujualinle Adnanuisasnwinuaiuiiauduuyed
NNUsENSLe dUUSasssu 7 Usens fie 33nime 33nwa $anau STnUssanas 39nn1a 390
Uszyuvu uazFinyana anautRveilunuduiusiudsmauilusmeiu Aenuaid

«

vowazduih yaradidugiiassodisssugvsennandfludfiin 7 Uszns laun $3nme

Y 9
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S9nwa $3neu $3nUseana 33nn1a SInUszyuey wassdnuema (nsrlunianssd & useas,
2560)
dUnzassansssy iudaeuiinsywnsiimsiaeuuinseAnyluiasdinoandunuiing
Tngveneraeuiinszesduandlilunsegasiaoitilamnumnevesmiuaivsinoudsazidila
AravsnedUyFassay 7 16 dUassanssand o dondyasuduredd ssauiudenisy
Sulsuialy A1in 'e3ey wlad 'o3uedull vide msUsennRdnddelaslisndenuie linad
fou mnzueiomnevienaautAvesyana (Singsom, 2023b)
FUBasTsn mneds sssuvesdaygy sssuiilindunysy AaautRveauf s35uv0s
AuR ndndUYFassan 7 Uszns Mfetestunsdduiiaidumndunaliussgivmne
wihil Useneusie 1) Susfyaen = $3nmn 2) Sndyann = $8nwa 3) Sndnyaan = 3nau

=2

Y

4) dndyeynn = STnUsERI 5) My = 33nn1a 6) Usdani = S3nguu 7) Yaaad

Y v o9q Y 9

15Uy = 33numAa (Sukamol, 2018)

DA

Y1 % oy =< o A a =) 6 v )
asUladn dUUSasssu vuneds sTsuvesduysunsenud viesssuvesywdRiauly

9
s

wysdauysal 1 7 Ysgns Anwls idnla udualile Adnanunsasnenaaiuiaaiiy

Y
L4

Juuywdynusznisla dUUsasssu 7 Usenis Ae 33w $3nwa $9naw J3nUszuna 330

N8 F9nUsEINTL waziinuAma
2.3.2 parUsEnouvImandUyTasssy
WANFUY3ATITU 5ITUVRIAUR, 3053UVRIERYTY, wIesTuivinldudaysy wie

1%
P

AaudRvenuf lesfusenauey 7 Usems Awielull

=Y v [

1. Sudayeumn = 33099 ANIINGTTU N30 JANIUA Ao INENAIINITY INEnNIT

9

&

4 L4

SUANLAMET SNQUUITTTUAT FNYNAINUALUANS JINTATIERAUNAVBIADIUNITILALS
vdnmsflazyliiAena enii TniseudinaziSeusesls desfiRedls Anviimdnssude
fu 9 Aoerls Terlsthe nszumndnsdnsimsiviimdnnisunasessnusigussindaidu
ogels Torlsthe $razdeanseiunndull vionseymundnnisted SaaglviAnna
fifpensdutu Hudu

2. dndyeumn = 39NN ANFINBTTN FANYINUIY NTB SINNA Ao FAUNUNY
Sanusioming SUseloviiiiuszasd $anmafasinduduidesannnansesimdonuduly
PIUNAN LU jj?dmé’ﬂﬁiiw'%am@m%’mfu q fleuvaneinegals ndntu 9 ALY
g3l AmualiviofisujiRifovszasduszlovderls nsiinunsgsinegiianugsmane
oehals Wavhluudrastiadenaoylsdhedsd Wudy

3. Sadynyn = $¥nau Armddneu Ae 319 1y Idantunmuerls goue
AMig A &A1Y Auaase Anuatn uazaussy Wuiy e wils egils
uiusEngAlisnzan wagdfazusluuiuusedely

4. fadggaunn = 33nUsEINal AUIINUTEUI AR AYUNER LU AnwidnUTeiu

& o

lunsSuuazuslnataded agianidnuszunalunislddnelaaning dniSeusinussunu
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Maawewmuedlunisinu Sguaiinussananisifiunduaznisidautszanalunisuims
Uszel 1Jusiu

5. Mdnyaunn = $3nn1a mwdanna fie fmanaiduinzan wazszeznafiazded
T6lumsusznouin nszmviiinisay wu Wimssnanlmdunan Tiiunan Tnenan
Timnzan Wusy

6. Usdyaun = 33NYuBU AUTINUTEN Fie STnnduuana J3nmianse STnYuTY wae

Y
o

'iﬁ]ﬂ‘ﬂ‘d%“u“dm 5ﬂsmmuﬂiqummammuuu 9 w%uumamﬂﬂm LAV RRPERVELITRNE
wuutl agdesymetils guruilmsanaseiesils iudu

7. YapadlsuSyaumn = 33nUAAA ANITNUAAD AD ANULANAIILIIUAARATT
fi85e1fe finuanansa fausssy Wudu Jlandsvdevdeussdls uazifiasufjoddeyana
thuq dhef msavaundolil wldaznuiviesndes wazuurundsaeusesls udu Gy
EGOEREY 7, 1.0.4)
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INASANYBNAITHAZIUITEMABITDITENTINITNITITBUSIUUTANIA (Micro-
learning) AuN1si38UIRUUUSUWMINE (Adaptive Learning) 11130118 aATIZNTEUIUNNS

SouivaniAuTumg (Adaptive Micro-learning) lanunisneit 2-1

M19197 2-1 FUATIENNTEUINNSSEUTUTUMINE (Adaptive Learning Process) fiu

N3¥UIUNITY8N1A (Micro-learning)

Adaptive

Micro-learning

Adaptive Learning process

Micro-learning process
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ALAINNTOVDIRLTBUY
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N1SEILATIERNTEUIUNNS Adaptive Learning U Micro Learning W‘Uﬁuumaumu
1) Aenesisduanuansavesieu naaouilenurmdoyaduiuesFoutasduduld
11y 2) uisausrasAnsiGouiiiaenadosiuseiunuansavesisoy 3) senuuuianssu
M3iFeusiiian szoznandu 9 WemninFeudvuiaidn Sanumansantuddeuiid
AnuaInsauanEnaiy ) IWaemseudimnzaniusefuanuannsalunsdoudves
AiEvusnenisldnalulad wag 5) msussunmsSeuiiidunsimu wazdfvunsiEous
anunsadaunduteyanisiseusviiugiseula

2.4 wmAlulagA21u93MEN (Mixed Reality - MR)

2.4.1 ANUNINY

wAluladAuaTwas (Mixed Reality - MR) m1gie n1swaugatsuvesnalulad
Virtual Reality (VR) uaz Augmented Reality (AR) Wdmeiy wazsesonlinilodulusndu
shemsasianm Sassiifldauannsaiiujduiusaeuldluanimindeniinaiulandduas
Tanwaslouasaduniladion TneilogniudiBouvaviosiogisiavia gniagdesaugunsal
holographic computing devices ﬁgﬂaamwumﬁuﬂmw el a1u150uanINaves
aiadieuaiavidonin Hologram lélaglisnidu doadeuderugunsalla q fisdsoanuuuli
muaulfiemeiiows deavvilvfanldiadouidaiuey luaniuieievesdasenis
Faasraadandn (Krongkaew Phompanya, 2020)

wAluladnuasIweay (Mixed Reality - MR) 4111884 AMIHaUnNaIUlann1en18nIngu
Tanddrta iintulddeanufnvimanalulaanufusswaniedTauinisdeldlu
Ufduiudvosuyudasuiionme wagduandey (Aziz et al, 2020a)

walulagaamuaTay (Mixed Reality - MR) visngfis nsisguslagldnisuaunanu
521779 VR uaz AR faglianunsausuusadannianianineiuanuduass (Vasilevski & Birt,
2020)

wmaluladanuaswan (Mixed Reality - MR) waneds weluladfiadradustmaalng
s dngadviauazinglulanwisenuduasadmeiu luvsusundmaunaiuanudu
139MesRUTEneuLarANEn v Tiatulaemealulal AR waz VR iAnTululanmng
nunn malulad daaiie wazdumeswaaivuuuissalnidmsunisiauianinwindeon
"@3u" (Pellas et al., 2020)

weluladauadaman (Mixed Reality - MR) muneiis maluladfiadstulaonissan
Tngadvia wazdnglulanuisanuduasadrmeiu mewalulad AR waz VR (Antoniou et
al,, 2021)

walulaBauaieuay (Mixed Reality - MR) nangd w3ssilonnsnisinwinalulad
UssLanvesmuaiuasuiivasliidiaairsingiilednsdouluaninuindonats (Kang &
Kang, 2022)
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fnq 3 fRdudwdseneviiddglunuunananmundoumanduate (MR) 1esan
aunnligldnsiraeunazlanouiuminuiluseuudasennseau (6DoF) wesdaaIn (WE)
waziundutng 3 fFluaestunisuansiianunsndudaiioannisdausudeyalusianan
AN uananinuaaduandldannsaindeudilusey q lukounaindu 6DoF svaznis
Surmenaunnensiuly msUsziiugaamdudssuivlunisssifiunanssnuves msuand
amiigniusauazsyernssuriuununwUszaunisal (Qof) vesglivaeis (Vats et al.,
2023a)

anuimtmanalulaglugadianlaunlugnisnaunaiudyyuseivg (A) way
aanduaimay (MR) vliidueieadosunsmdslunisdanistiuanudimiefiddaly
WaINNAIBEIT NISHANNAIUSINIslanvanIen mwalanianafiisunia Mixed Reality
(MR) Waldsunisldneu 3 faThiusssunduarldaning mslaneuuuuiFvalniisening
MeNEAMLAZTIBN1TAATAgNAE T ulnsn TN iresaTaazialiowloufififieadng
anmndennaznilndrassiiluendnwal sudunmsnaunauszninenudusdaady
wazwelulagnuifuaiuasioumr AensléteyanvuFoalninarudrseduiuasves
mamen uagnaeundugusavesteniny am des uasmsiiuduiaioudy 9 e
arutemdevounaluladil faumusonsdeuiienldaatenunielanwisaninduais
weluladdldsuauiumatenmsse widieanufmdmisaeufiunesaigandeny
gunsalindeudl wazdane3tunsueadiuvesreuiinmesiiindslduardussavsnimunniy
(Rithish et al., 2023)

nahgunsaifudadansldlsuldiulfdeldnuanmuedouiifuieadu e
inluldueundinduadionasuaranuiuaiaady anufmiludouvadmaluladly
Fansuazdaidivanvarelumsianneuddnduiaiauaimieugalifandnuuile uas
Uaneih lugunsalssuudura (Christie et al., 2023)

nslnsdassnsladudidudonduuvansiiogunsaidudailududodetu
weusIndAuauduasauusanitelfiAnanugndesusiuginisssaunussninele
wazmneldaaunisainandusisauuuulaunin gunsalduiaaeanuuiiunndneiu uay
szuuanuluaimanwuuaunudalay (HoloLens 2) ldsunisysannisuasdelasluduiu
nsaeuLfisunaedunoudmiussuuiitafiuandietu (anuwisamduaie wadeulan, Tan
Anuduasenay, landumasinlwuuududia, ndae HoloLens) uammmﬁiﬂﬂﬂémwmms
suwessruuiiiaiiauslumsfnudannsndeusuumnudinduiaduioimesiuldduse
(J. W. Kim et al., 2023)

HagtufionAtefiiiluivauwnAnmarddudiounshdaluaufemsein nsld
uuuuisalniiftensihdaiinay Fuildanmnsarililaesunnuiuiiwes (MR) dad
undsluinqadiouvidelelaunsulaiideuviuuuuiiviaglanuisanuats nsld MR Tu

nsEdaUAsudelng srsaunsdviseiursdenisldazuufendnausnly
anmwndonnsida uazanudululianan msnwideiferdunisliseuanimauuuan
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Aswrlumsidinnmanaunuusugunausediudsudelnauvudoundu aeufamesauds
LUUSIAY (3D) Aeunsede msnanuldsuauaulosgrmnniiesinnisuaninimieu
ASHARATITUSEANS NN waAsmsAmuaLuALRAfetemAsdasunnslusEninens
WdiUasudelua Fanmsnausuneunisiidnildnisaddasiadimenegiaauuy 3 97
vaslvalaeiinvesitisnisinamaniiiuszuuserduiineuimesiinuiniede
foyaiierfunesdu/mudsweunauses n1sdnnsevesnausss JULUULAEN1SEBYTRS
shnsvgniuney Toyatvielffasunmdanaumunmsiumisulszney glenoid a8
mmsamamﬂaLquﬂ'aum'imé’mﬁlﬂamiﬂﬁﬂ’ﬁiunm&iam (Abdic et al.,, 2023)
Tugruiiosonine1eolsUind szuvthmisdonsufinmeduas A usififuide

¥
LY IS

wdosfinnt 3 37 Telfanusadanszgnldegauiugudsnmaridamiity nmsfududad
founsrFAI Bty feduiesimislunisussuiananisdnuazanenmniansume
iailouniasuugiheneinamansiiion1snsusuneun1skifn Mixed Reality (MR) 10y
weluladiadousdefinarulanuisnnudusssuarlaniadoudlisedy uasildaunsa
Tineuiutngadvialawuuisealngd dasunvdazueniuwuuitassdalasnsuldlaenseiny
euanImaLUUaINATYEAIdouTuiuiheideen maluladieadiensumuniskidadey
nanRauisla (Wong et al., 2023)

walulaBnisanenin wu anadusdaady (AR) vioruduaiaway (MR) Aldsuns
UFUU59n1911mM1983150 5895 UNTUNINUIINITHIRANTEANFUNGIRNG 9 5IUTIN1IHI6R
NIEANAUNAT kyphoplasty wiemsnntiecen ag1alsfinn AR/MR n1stneiilasunis
U%’Uﬂqaﬁ?uﬁumﬁqm Iﬂumsmqaﬂgﬁa% (PS) IGS @uayuNTIAAIUNALL PS MINGIIUYIR
feszrinmsidansimsdsasolisglenifiufulilagnsuiuginsamedeu
LLagmimuﬂuﬁgﬁzwvjuauﬁuamzw AR/MR (Moga et al., 2023)

walulag Mixed Reality (MR) indaussauiunisiivlaegiaunntugnainnssuuas
A1ANTITARAFUNIN YARTe HoloLens 2 Azuanvingiaiiou (lugunuulalawnsy) anim
wIndeuvaldhuusyalng dnssanisyuanaeeiiafnaiunasu (ASD) My DSM-5 N15U19AA
ognssaLiledlunisdearsuaymsiufduiusniedeny suds aulafiuandrsduiile
Wisuifsuiuyaeaiidulsassuuuszain (NT) (Leharanger et al., 2023)

Tupuduaiewan (MR) iy AM fiaTetnenisadisluiaa 3 fduuulnide
SliceGen L Sunisiaueliiszuvanuisnenuiuussianvesiagld uenainiseuudld
Usrlewianquinvuziiuiives MR lagvinligldaunsadivvuinvesluiaaiaiion
fiendostutedifanmseenuuulufiuiivinnusde Auiaueaufnud-lunswamvinly
Aaufduiussuuuulmitaziuaniiesnneauazsaannssnguilaadignszuiunis
ponuuULiiensuandnyanadiufidevesunauiilasadedsl nanuidedouans
Wlumasedeiiaes vdminmesuisiluvesssutludand 3 33nsasauuudiaes 3 4
(Malik et al., 2020)
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Tunsviausidunslnavuanufustesan (MR) aniwwandeuviesduazgn
naueanszerlnagldsseslnaainvouansnawuuaindsye (HMD) wadliauass (VR) H1uns
Junmidle aunsal fldszeglnadnudgiuanummelunisianisiuniniegindy
ssTuTIRLarnszietesu TuiuABuinisssuavedain-19 mevhaudmiusseglnauuy
pave s Iuatefifndu Taunnuaulafiunnty lumsihonusufusaont syl
szdanmauluvissiuaninuindeurulsLansHaLUUaATYE (HMD) 1ailouads (VR) uay
mwhousmfulaeiiildluiuiiam AR HVDs lumshausufusseglnauuunauaindy
ssuvusaulneilugunsaiiunmirlonreglusumisasiiluanmundonioduniovn
HMD vosffl#luiiuil (Malik et al., 2020)

aguladn malulagainuaanay (Mixed Reality - MR) 31889 n13530IngRdviauas
Taglulanuiiaudussadiseiunisnaugaiuveunalulad Virtual Reality (VR) uaz
Augmented Reality (AR) L U1612811 a%ﬁamwaﬁ’waaaﬁ;ﬁﬂ%mummiaﬁﬂﬁé’mﬁuﬁ‘maﬂmu
anmuindendinaiulanas uaz Tantafoussuduniaien Wisldamsauanwaves
amiadieuaiavienin Hologram Ialagliidnu dos Weudetugunsalla q adseanuuy
Timuaulfieeiiewan Ssazvilifanldiaiiou Mdudu of luanuiieTaweslasanis
Fsaaadoud

2.4.2 ANANTDIANIN Mixed Reality

U8n21n Mixed Reality (MR) La2§98/A131 Augmented Reality (AR) Way Virtual

Reality (VR) wangauduauiiufeng 9 wmani v MR, AR %30 VR AaguTnea

AUYIINEN (Mixed Reality)

Tanuviannuada R —_— ; .
ANAINUITINEY
(Reality) =D

= (Mixed Reality)
lanwadiou @ —_—

| —]
(Virtual Reality)

AN 2-3  LanIAuLanasUadlanAuastuaudaniaiiou
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1 . A ' a &) a I LY & a

ndregau (Reality) Ao lanurieai1uase Lulaniseglulagdu nidsvesuas
a 1% [ a 5 ) = I & vy ]
dansemnduvedats lisesendunalulad aunsalla o Aneuiuldmenide

negadne fe laniatiou (Virtual Reality) dulanilsifianuassusiogias laidney
Aswosvdeduinden gnadrstunifureafiouiionmn feserdogunsal gy wium VR
deliitulanaiioud lufudum VR biaansaueadiuld venandusedgunsaillildneutu
daveseduwindeuaiioutiule

= <, a . . = PPN = o

02180 Ao ANTUATIHAY (Mixed Reality) A n15ld “Gavaniisn” wnnwasly
“Tanase” wavldnauiugldnuliiiuwiunuuuianis

415U Mixed Reality W ARENEAAINHA18LIITYIINSHAILILIUATLUUIRNIZ NN
pg19seilnuiiesesiumalulad Mixed Reality 1u uS¥ndnulugee1s Microsoft Afin1s
@357943u Microsoft HoloLens wielvgldulaanlduararmnsovsaiulanisivaaaiion
sulimeiula

2.4.3 guUnsalilldiu Mixed Reality

lunautigUnsalnldiumalulad Semi-Transparent glasses (wiun1AalUsauad) n39
MR headsets ﬁiﬁﬂﬁu 1'14{]%@‘0)143? Microsoft HoloLens W8z Magic Leap One

m‘wﬁ 2-4 Microsoft HoloLens

Microsoft gsdn HoloLens2 (lalaunsa 3 i) vazfimaluladuiudaniosuusudau o
fflaAtulanmalawuy 2 7 Ui Microsoft imtlendnmenisimun HoloLens su 2 Tioanan
Hugunsni MR wanwmaldsatesewmalulad Hologram 3 & 71 “gsfavidessdnslng) 97
thluldfugnevesmninlé Tnemalulad Azure Cloud 271 HoloLens2 fignsimuniitend
At “seivesdng” Taslamz uduouiszuviingadvanmedenuas ingld “uwaiue
feaanin” azvaelvinnsdrasdlan Metaverse 1uldldiy “gsAaidesnisnuusiugige”
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Wy gsReeeud Wudy Ford iWunildussssmsudszdulan fdonld HoloLens2 910
Microsoft ithasrseamumailalunudemsosudsulm q Fondaieanuuseivlaan
nsials “anlduiudians” glan Metaverse iilelirugusnsud waslouldduass Ui
fladdunelusaldase difunagnsinovuszaunmsaimaluladlviugldaulaenss wuutu

a o

InNAVOIHARNUN AU Luxury (Upg19a9d?

AT 2-5 Magic Leap One

2.4.4 Usglovivoanalulalull Mixed Reality
nswaumnAalulad Mixed Reality fiusglesiaiun1s@nen Mixed Reality dUoflay

Toiduwmiloumalulagau q Ndnsieadinsiauiegseiionialiiinuselevigen ua

ee

Wuhndununisiidudestalulananuduass

JoRves Mixed Reality asnsaufjifauszeslnald nsvinuees MR 1Wunssiusiy
fofuazantodosvas AR uay VR vhlsanunsoadslantundnlanndsiieuanunsoddiusaa
WUY Interactive 1 wanefufufiRmuitogauasfufuidesnsldfiuistu Tlumsdne
MsfniiiunmdnuazhieimuInsGoud 39 MR amsaaiisnimanesinasfiiu
diseudnluiidwsulaegdiusednsam wanzdunisiauiinuuazieundindy inuwag
weUndiedunasognszUszauaudisanndstumninisarslaniadiousieiumn iy
aniauliiugldusng

UaLd8ua Mixed Reality s1A19Unsald iy MR Aeudnegs n1sldinalulad MR
wdosdifudonde Jagtumaideutiegs 1wy magic leap one 51A1UsEINL 75,000 UM
%30 Hololens Tus1A1Uszanas 150,000 v tusimfisudesenn enafinsaeud1seniu
Unsiasindmivgiaulanisiinuves MR Whinanzyanauisngy feswin MR 1y
waluladlniiiadufizdnlugadldAtieundil nsvhanudlasaznindndsdsdsditn
ANIEALUNNGUYINEY
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Mixed Reality fagnsfiiiiulddnnouifegsirodmFunindursusistingld MR 14
wglunisdrsaviuudiu lnenquaniaunsaginusiunisidaunsaldwiu MR Gaeli
soadfiudnuariuldlaelifenfunaunilasmaes iuanuagamnauisnnd iy

2.4.4. Mmsanduiiaiumalulad Mixed Reality

wAlulad Mixed Reality Wumaluladildiuamalannuasniadiu insiztagiiu
auttusnaulafeniulan Metaverse fuaghaunivians dregraiiiudniiganeuifowsdn
Wasudeidu Meta niouoondudnanduisgaiiioainslan Metaverse IHiAnTuase Ly
LIUANTSIuRY Ray-Ban 0ondufn Smart Glasses #3® Ray-Ban Stories W3um1fi@a1u1sa
dran il saufedilulasiiuwazalnsfinegiudauiudmsuldnuliae uandiiuiinig
a$lan Metaverse fdsros 9 ifntuassluiligtiu uasduiilnddnniudes q ield
nsldanuldlvanuddnunnstannauiuly

walulafananumieutsslomifiundu lueuandrainisld Mixed Reality lalld
Sedvaldnsoll meddidudunueldmeluladi msldreiuduanionsananudifiy
aunmeauiuldiieuuulituamdoiuiithaasinuniy msithaasindnluiadunis
Suduiirdmiunsdsuudasandadid

2.5 71720nNR8NT5I38US (Learning Loss)

2.5.1 AMUNNY

AMLaANRYNNNITIEUS (Learning Loss) MUNghe AIMLANATENINTEAUNSISEUS
Tullagduivaniizlugaunivsean1izund mmLLmﬂ@hqazmmmsﬁauﬁﬁLﬁﬂ%‘uﬁzmwms
ngarzdn fun1sdsusizidndululnsfnuifivaenain COVID-19 (Aldosemani & Al
Khateeb, 2022)

A1LANNBENIINITITEUF (Learning Loss) Munefie N15aAn08AINILATTIN YL
Franziazas wemlunsenisndnnduluanudamimdnnis dulvgiinaingesing
Afintundomnulise Weweninideumsinu nmsfnwlussuuliineienuemdena
sauladlviveya wavvinueiidif widniSou dwunsesagiulauazniswaundunali
mavgaseuluszuueadmadesonanis Seusvadn (Bao et al., 2020)

ANLAANBENINNITLIEUS (Leamning Loss) unei msamaammiﬁuﬁﬁag@Lﬁmﬁﬁu
FonsnwdungalasiimsinuizesnmsdelsaSeuiesannsdamgnnuvengdeilug
Poaguifgiiuuenainnisanseduanusvasinissuuad n1sUalselukasnisiseuni glna
(Pasani et al., 2021)

A1I¥0ANBYNNISLIEUS (Learning Loss) vangfia N13anadvedtnizguauiiag
inwy (Donnelly & Patrinos, 2021)

AIEANNBENINISISEUS (Learning Loss) nunefia nsUalsasuudanansenunsol
dawasie Amuldwinfisutunanisfnmiiieadestudunimisdiauresnsoundives
Hniseu (Nowledgmen, 2020)
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amgannesnMaFeuienrdsarenuniouesiniFoulunisdsussdududaly
LLazmmsaﬁﬂﬁLﬁmmmsjqmﬂlumm’hﬁaL‘ﬁwﬂmmasﬂ (Aldosemani & al Khateeb,
2022)

mMsunsszuinaveslsalain-19 lenelviAnnsngavzinvessruumsnuiddadign
TulszfRmansdsnansenudediSowieu 1.6 udtumiunin 190 Uszmehmnnidu wagsin
Tunsvae Aunnla nslalsaBounazaniuiiSouddu 4 favdwase 94% vesiniFeuiin
lanUseanns (United Nations, 2020)

AMEanaeN1INsSeus (Leaming Loss) wueds iunizflagiieufianisidounss
vesan§ vesfiFouiignduiilenanatinly vieanzigisouanasslenanianisiSousd
A3 aglasulugae atuni vestnsiinw anvfinnsanlaainnisvgaenivedlsaseulugas
serIngUnnialseu ¥89Un1s Anw @UneuawIsnIsanIn1sAnyl, 2022)

aguléin anazanassnianisiieud (Leaming Loss) manedie uniiziiasiouds
nsanasy vesnuFvesfiieuiignduemananiwluniennyifiseuanneslenia
msnsiSeuiiasesldsulurianaunivestinisdnumenafionsanléanmsmgasives
Lsaseulugiesenindanassurednmsfiny) WeYemgnsainsunsseuInuadlsalain-19

2.5.2 annJymaaenizanneenansiseus

n15aAnBEN1TTEUI rdIansEnuNINnIUNSsULiazAukazATaUATIdUILY
nansENUIUaUsedinLLaziaTugRTlunmsTuni Sgiduneflazudlunienganisannee
M3Beuiuariananiides Aufiunisud (excelined, 2020)

nsUslsaseuwfieannisuninszatsvedlain-19 vlminannudsfidfynanfe
thiFeu IiunmsfeuiifsadntesssninmsSeuieeulatinienisoninnsannesnisiseus
nsUalsassuddanalrindaymmisdenuuaziasygnasiie o (Pasani et al., 2021)

AMzanneeeNIsieuivasiseuluan U Talladn-19 NUININTIUVBIEITEUTEIY
nsAnwduitugiu Sn1siuinnzonnesnianinieulussdutiunans Tnefieusedy
Uszaufnwidi 1-6 Fuin1azannesidenadugniniaivinisluiviniwidisUssine
Inermans uazadnmaniinn fgamudidu v igEoussiuisendnudn 1-3 3uiane
annoelBawadunvEainng ludv ademans anwensUseme LagIngImanuniian
pwaiy dmiudiFeuseiuisouAnuUi 4-6 Su¥nzannesidsnadugnimaivinisly
Aadamans Iermant LagnreeinsUszne anflan sudidu @dnauaidnisan
A15AN®EN, 2022)

amwﬁzgmﬁuaamazmaaa‘mqmiL%ﬂuimaaéiﬁauizﬁu%uﬂﬁwﬁﬂmmﬂamumszﬁ
n1sunssruInvedhifalain-19 wudl 1) LARNILAAN0ENIINITSEUIAIUAIINS LagnIs
Feulesosdamd 2) iinnnzanaeenisnsiSeudmulanaidenisisoutaziviiieu 3) e
AMEaRRREMINSISEUIU Vinvemaineimansuazinuznsufia ¢) nsidsuuas
vosnmdnuurveiousziutuisen Anw wag 5) anmgnisensual duiusniw uas
aunmAnvefiisussiuduisendnu damaungues nazoanosvansSeuivesd o
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seiutulisendnmananiumssimaundssuiaveshhialain-19 fauvmuiain 1) aug
gy liun usegele uazarumdeslunisSouiiuasuntasly 2) auvganasiasy
loua nsusudsiensdanisieunsaeulugusuulug 3) awvgaingunases loud A
WlakagMsatuayunIsiieus 4) anngainlsauseu laun wleuiewagn1susnsinnis
Tuths maunsszunvedladalain-19 was 5) awngandeuazgunsalnmaiFens Taua A
Tindousude wavnalulad (@inemuasnsaninisine, 2022)
msgnydensBeusiiiatulugidain-19 auerdiuresas wuh nsnwimndlng
fiuszavdnatios fivmuaunsszmsmnensgapdenisBousfuiounanaseuns dniSeu
A3 SEUUNSANY wazlsuSeugauassuy dniSeudaamunndnInIuaInnIsisgusluyn
ndngns agidudniimsldiedodio Web 2.0 msdaliiinindrdedunosidn asdalitinng
aduayugunsal Tassadeiugiuesudatlym mafufanssufiaunau uasasdfanld
Wetestumsgadonisizeulunssuiunsinwimslng luiige aguuziinaslivangns
dudin Tusunsuitumaggdoumslimuniuien ssesnatunFeuniseniu wasunidou
mislisunsaeusdsiiuszavsnaliievdanisgyidonisiious (Uyar & Kadan, 2022)
nsgdonisiens lulduaniserunazadamandvindu dnidsulssauiuaii
gadsluni1siSeuinnaiu nsunsszuialdiiissdanansenuienisiseusluniseunay
adinmans TaufansiSoudvesusazausie magadesnisdiuiidanuddguinnd
NBULAEANAATERNS WU ANNBYATAINNIeNTAINISTIAY ViruARron1sSEus U dunus
fufougsuasimunnisnisianisuariala (Zhao, 2022)

N1558UnveeiFaladn 19 danalriinisusulasaasneseuunIssEuNITaoUANLALLN
naunun1sAnwiesnlatignisdnviosulad ielviuleiinsieuiiniuseiies nns
Waguuwlasnssiuiululnunnis@nndmaseauinmihlumsideudvesinSounazea
thlugnsgadensSeuineldaniunisaiiviavang uidsUszdng msgadenisdouslu
nquinSEung 9 Anunmilunisiseuivesinsueaunndaiunuyszianvesanty
finFeuduameidouluvieginiafiondoey anuuansidluniuaiuisavesanivy
NsAnYY NMsaduayy MsAnwanszezlnasvdmadionadnsnisiseus (Agarwala et al,,
2022)

nsgadsninieuinnusraunisaivesiniiou mugydsiidaunaldndride

¥
a =

fiAndulunanvansde sedudu wazniinanegiimans nsiseniussansaImuazide
Usgdndiisafunisgayidonisidoudvestndouiiiisadestu Covid-19 dndsudulssan
Anwenalinuiuszuisnaniin susfsendnu Wesanliaunsouassnnisizeusls
enueilesaindanuunnmsfuiamng wazanuamsamadaa il
Fenfufindy Taefiuszansunnduresinifeulszauiunisaapdenisieus (Donnelly &
Patrinos, 2022)

msUalsadousazantunIsinwdu 9 dwansenuse 94% vedlanUssunsindne

wiusn1sUalsuseu wu MAnTulugiggdeou Alldwnasdrelivedrdgdaiiuaiunse
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MAPINTVORAN A3 “gauidonsiseus” wunedis nsgadsle o Joyauazeuauise
lidesiduemzinnzamiemnlu melugglulii$asd 2020 msuaiFeuszvenesanly dena
deosanudusavestniteu ﬂ’]iﬁmLEIEJﬂ’]iLSEJ‘LliiJﬂaﬂﬂ’m’mﬂLN@IEQL?EJUU@VI’]ﬂ’]iLTJu
nanulutiggieu Sofitinasssud videlsaszuin du q wededt mslalsaioues
dwalrigaudonisisouednann esnsssunaveshsalaia-19 lan msunsszuin
aruauladufiimsiunisgydenisdeuslurisiifelsnszun magydenaiouiiiniu
nMsiin 9 Bouitidesanlsadouln msalsaFoulidndudesdmaliiiniFounn
AugaydensFoudivintu dusiy 1 SawildAemsgydomaeus Tud “maasuudag
Bmsaew” “Tenalunmsidnfamsfne” “Lanlumsiseuitdesad” wag “Jadenisensunl”
anna1nsasu dnsilaeaslunamdngmsvesussina duunltuivvdmaligydonsiSeus
iesandinuunnsneiu mesdwdlflumsinnfenigioudisuruaueinisgade
naiFeud edlsfnnutuegiudoyannmsfinuitaummaunaiiosieissmamaniig
AnwimsiSeudegmsgdouasiiog 1unaliindnguiindedeindnisougayidsdoya
Wanslurasdonatlinnningislnsinuind esduszneuivinlmannsiSeuinsgande
zuandeiulunuuIun (Zhdanov et al., 2022a)
m‘wmmiamLaamil,iauil,ﬂuuauiﬂuemLiauaﬁuLaaﬂmmLLa wnmmmlﬂma
anEnuasUsraunsainsannesn1inIng Lesntesiniigndonionszuauns
Anwiliiiuas msgadenisBeuienasiuiennnd (muianudile) viruad (e1sual) uas
nsvavinee 3n) lusgninaniaseus nsanawuazyesinluaudniavesdnsey Tu
sgriensidsudosnlatifetudosinnindrfainsAne flduinfentudundn dnFeu
NNATYIRIRIALLAzIATIgRITERUNa A TiTe s neganluldvesdssienuazaIN
anumfesldnu anudeddunisiSeuiosulaiifuguassadenszuiunsiSeuives
TsuFeuluiiuiislnadesainnisdrdsdumedidedisnda wazalddredmsvgunsal
gunsal uazdumesilaliiissne (Suyadi et al., 2023)
n13szuIalugideinansgnuegiaunndenisiaiuinsiseui vesdnisouludalzinis
PatedrunsididmaneysenisiiiaduluiinGeu Ae nsdoueeulat guassatiuies
fhAnTuRensiiuewiswlillfnefiavdelamdsumeddn, Suwesilaliifiesnonisgayde
nsiSoudiadudeinandedilddmivinEeu udnssouigydely Tnevhlvegly
sULUUYRImAdNgMEININTsFeuTianas (FnweuazisegdlalunisBoud) msgadoninudi
TunsansuasdlademiueuliuenainagsiligiFouanas (Fatayan Arum et al,, 2023)
M3szuUInlngjues Cord-19 dwaldsennaryivlansudanisine luteiislse
szvail awdunaituigFouiwen fdnlvgaydeiuguly Fvenserueondeuliuas
MmN A3 "MIgyidensseusluivnadinmans’ esuteiinsgaydsanuiiasiney
Tuirademanififntudetindoudumarlunisssgndldasizouslutuboudoundi
yiowaranaidouilontaluduidoutiagtu dilugnswdnnduanufvimadsinisuas
Msgaydvazay nisgydenseuidesnnlsadouaealildsunmsvaelunendsly
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n1sfnwssuuiiagaeaseuliaunundngnsimmuanisluiaifiinue (Chinnai, et al.
2023).

2,53 wuammsiugnizmsanosnsieus
nagydmsuyn1izmsanosnsteud Ao nsiufunsUssdiudamiin wasuumds
nMstssdfiuvisuifisuanuiviuaganudniavesindeussiniaassnisusedu
ndanaeumniEumdngnsfissnuuuiazumhensdeuidmivaciduiioduaiug
wazfinueiidndudmivuiazmionunasaiad dnonmuansUszmsuaslinadiioves
Whsnennsinunfivainuats srulsanuazminlunisliuiuagnisuiulgsesiniiou

[
a v A

figtail

1. inwensiFoudiimuauauedviBouindngrsmadouiiniuae srordy

2. Wnagnslalasiduiisimihiidutunsuddyresnsunaquinedudifidnenn
Ay

3. atfuayunisslatniSey

4. dinmsildusay (Aldosemani & al Khateeb, 2022)

wmsn1sHuaIENsannesnITieus Ao 1) senkuunszuaunsinnisdoudll
finouauss USUnAMIUABULUAY LavAdDINITesEiSou 1y USundngnsanudne
Usuguuuuuasds msfauasdsaifiunadanisisoudiuvysannsuasienlessvaunisallu
FinUsziTuresiisoudn Massuiiuviinuemse Miuauedunsiseuiogamuzay
futheiovesiiBouduaiumsiiouivesiiSoueynna daranssuitiamninusdsnuuas
o1suaiveaiFouiaungULuuiesFundou iamnsdanisifeusuuy Hybrid Learming
ponuuUiaLuardnassaonsSeusvnzay uasimuumasnsiSeudnduadunisis ous
VDIFIYUDY VA INNANY 2) LESUNSINAUIAT UagHUTINT anufnwr wu Waminailans
A0ur09n3 Nawanssoussumalulagnidviavetny Usuunumas Widuldvwiegeiuie
AnuazAINtuN1sReuseg1luszdnsam Ysuunumduimsanudnwilu Super Coach
Tunisdanisiseud M5unvunasisnsiaudunsufoa uagammnsaunluldimun
nadsunsaould SaliilquiiaunagiioflugnuainnsFeuslussduaniufinu uay
ddneumaaiuiinigfinu mafiulsgAnsaimnaidous (Learning Enhancement) 3) #3149
nsildunlumsdnnsiseuiegraliuszaniamseninaniudny a3 dUNATEY YUY UL
nnA1AdIuTIALITes (Collaborating effective learning) sam mdngns wIogiadm3y
dunases a¥1aujduftusuazdufiusamiidduaiuianssunisddiusinveayuy
TunsdnnisFoudssvinasiaounasiunases adaedotsmiudamiielunisiluynsing
NnMAdILAS 9 4) TaededeRdvaiionisiieuiuuuilauazifeulosteyaa sauma
1197137@NW7 (Open educational resources) fmuraadoraviatiienisisousuvuiniiie
JundsdenarslunisiFeuisiufuseninemg fiSeu wazdunases ysanmadoulosioya
asauwaiiddyuarsulu 5) afuiruediiidenisiouiuargunneiitvesSouaguam
N8kaLavnNINIn (Valuing positive attitudes and well-being) 14u FnaninuwiIndeud
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wanzauienIsiious duadufanssuimuigunimnielazauaminaTuaiiaiauafaly
n33eus uarnsdiuiinduaiunsiviiudemealuladliundidoudadssuuiemde
Fugunmindsaunarersuaivosidsutuluanufing adsiduiusiitinan mszminns
waghFourtiluiesFounasuentieadou 6) snsrdunisinniadouilnsediednmnimuasld
1175574 (Elevating leaming with Edtech) vy JaassdumedidandifienisAnu dann
gUnsal infesflounslusunsuiiviuaiionn aoufnwiuazagtiaeu dndsuidouazinalulad
yamsdneluszduiia iewaiufinsfin sefauumasrladumaiouiiivarnuans
advayuAldensegunsnluigiseulunsiseuinilng 7) daatainis anudaendy uway
a3 uiguazrn1asla (Regarding safety and welfare) 1 4naiafnas lunisiAunisuay
UszRumadaenfeliudasiieanujtiauuenanudnw fszuvainawdy wazdiddls
THuAngivuideaas wazgiimauiienisifounisaeu 1@uaieszuutaznalnnisgua Ay
Uaeadevesanufnulivigisouegradiaunin wazlauinggiu (@rdnauwavisnisany
n15ANWYI, 2022)
LWININITAANIILANNDEN NN EUTENIITHRIUIAMAINNTTE UV TEUTEAY
fseufne Suwameded dudl 1 uuleviswagnsuimsianig Usznaudie 6 wumng
1#uA (1) msdaassaudszananstiemaedoiedudygradumeidn gunsnl deuas
welulad (2) msdnanmundeuiivangausonisSeuiisgunmnisuazauninda (3) n1s
W nnadansianisiseuivesng (4) nsusuiilevn annszeu ez ldFunoumane
vosingou (Gnmsldundmineinsuasde madouisiutu uay (6) madeasuarinaiie
yhanuidlafeadunisdanisdous Wudgunases wazdiniFou s 2 Funisdaasy
masBuguazauAmgiEeu Ysznaumie 4 wuamie laud (1) msduaiunimmifanssuas
nseenfdemetiteguanisfiveinifou (2) nsduasunisildiusiu uas Ufjduitus
sendnainiSeu gUnases uagag (3) n1sduasuuavinseuanunienvesgunsal deuay
walulag wag (4) Myduasuwsgela wagasuasenisseusuuinuesdivatnEey

2.5.4 wwAaiAnIfuNsBsuiuuugania (Micro-leaming)

MsBeuiluugania fe demsBouussinvmilidaudadunieges q aahdenis
Foud wiseenifumiieidn 9 evanidedlilimisanuamniulddmiviiSou tned
wUszasd Lielidunisi3ouduuuiunm (ustintime) msBeuiuuugania Wunagms
nsi3euiieenuuulagldyaionnisiousidumiedsznoudeiansauvuindndy
ndngnsszevduiiiinamauny Wueged sonuuuaifielimngdulaarfaesauommywd
Tushuveatismwaulauazvdnidssnissusinnifuly uhunAnvesnisiiounsaeunuy
RanAazilinuuds uidi “lilasdsude” Silsigninanldaunseisasmenssuiiinun

lulasidduds Usznause gaumdsudug (Bit size lessons) vidouniiauauainii
fnquszasinsBouifianzinzsnieativayudmineszezsn Wunsdsudieonules
(Self-directed) Lun15@n®w1ALE581#E (Informal leaming) wazilulnIesiloauayu
iESuaTIseuslaegediusednsnan
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AnudnuaTidFgesnisfeuiuuugana 1 7 Usens fell
ilomiisveziaen 3.7 uniidaides
Whmnedessyyfedeiioznszih wasihlugnsnimunianssuiisessulddaay
- esensfiusnesiusumuddmsudiseu
- wiadldaulamunudoinisvesiseu
AdhdafomlFhemnzfugnsaiedoud
. sonuuuaniilelsifFeufinuuRluanimuandonnisman

~N O U0 A W DN =

- U SsuAnwllenieuiaeile
a Y a | a s a < ) 1 v < v
AguY Buareln (2561) loesunedn lulasidsuds Wunisihdswmuiauiadniduy
Aanssu nsseuduuy “lules” wiemsSeuiiasibniiavdesluan muindouvesdoddva
a v a [ o YV [ ~4 1 = 1% = « ” d! @
ansaasy WivAvinsusedriuvesdSeuldidusgflngldinalulaguuy “push” daly
walulaglunisdstoyaludslnsdnisiefowuudnluli wu nsfuwalaviuindiwadiuiwuy
Y] ) ¢ . ] ca A Y = v |
duliuagyiuinanisal (Real Time) waznisldgunsaiilofevesiseudsinisldeueagng
wnsnanglulasidsudineiussuudiasullanuunuundesindnansuasissuunisiseud
Faau lulpsidsuiaduiufa lumsiaweilomnmseuduifiseuludeyavuiaindane
' Y] a a o a Yy A 1 adadaa = Vv ' = %
Hgliansamvandainidauseuild WweilsnananlunisiSeuidddnl 4 Aenislddeya
Wesdntesluwmazasy wiiinsanvnuusdavazitulunnisiseulutuseu 2-3 Falug we
dsguansaliauaulaludanseus aldiiu 20 Wil antduanuaulassuaemely
Tulasiasuiadumadonlundflrseu
' = 2 v M v ' a ~ N oA Yy vee A
HIUUNSEULEN 9 Wee 9 unalanlafaus 60 Fui-20 unil wielvidiseusdniusegela
fusetumals TunsSeudfiamnsaysyauanudniald Buazenn, 2021)
2.5.5 Ussinnuadbulasiasuis
Shannon (2020) nan1dd UseifiuEeswadssesnaimvinzanasnsitauslulasasuils
WuAsEiiAtneveuilon 5 Uil vie 7wl MeladstuediuingUseasdiilanm
audndunarduign Wnswnaslugaszlidnauiidud wivlgwuieauieannung
dmiugunsalindoun iWenndifislinudoanisvesiTeunuaunintnuniaunuian
druUsznnvanteon lulasiasuil azlimnunainvaney Usenaunie 3atenisasu (Video
Tutoria) WeauAadLdss (Audio podcast) N15uLA@UD (Presentation) N1580UJdUWUS
(Interaction) N3 (Game) @01Un15ad (Scenario) NN5UTELIU (Assessment) 1A3B9LB LAY
PrewdonuUTaAN (Text-based job aid) waguniseuesulatiuuugu ¢ (Short online lesson)
sy
lalasidsudle drwlugjaziduinlovunndn du o wiluanuduasuan lulasdsuils
Juldunninddle anunsaiinagniuazinaiianisiseuiivanvaieunldluzuuuusig o
sunublilululasidsuiieundnls degragu dulinsiin (Infographic) tnuwuiadn (Small
game) A lanuutAdoulnl (Animated video) 3A19959 (Real video) tona1suuulanau
(Interactive PDF) mijsd@adiannsatind (E-Book) lusdasa1dnnsating (E-brochure) LIuwaas
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(Webcast) nonwmas (Podcast) @n1un1sal (Scenario) waz@n1un15aia1and (Simulation) wag
wanuan (Chatbot)

2.5.6 Uselgvilvaslulasidsuila

Usslemifiddnmodlilaadsuidmsudidou § 6 Yssms il

1. Msusnywagn1sienAuaaiud (Retention and Recall) tn3desnieesdusenu
Tl 2015 91 lulesidsuisheiiudnnsnunanamssilafesas 20 silsgEou TWnanly
manaumautiosasiosay 28 Fuaelfannsadtidomateuslaity ausmonnudaady
wazfvinudoyannmaewhuidendy q Waniwdemneeusiitammem

2. n3wAuusegelalunisisens (Arouses the Learning Motivation) lulasiasuiiasiusay
foyasauwnnaduiiomvuinidn GeligFeuldudoyaiiseslduasnsssafiu anuso
i dlguitielmAoussgdalunadousiigedu

3. MsBpuiuuuiiuna Justintime leaming) lalasiasudadunsesdleiineusy uuy
"Yunan' Mmunzdmiuynesdng msieuiarunsaldldaudesnisuazlugiaian
fifoanns

AEoummnsathluldldmdonzvesmueailomnivmden W Tumsiineusunnsiai
lulasidsufisanusadrglindnauvrsidasuluganisineusundndudilaniy
aawan wiimineusazeguenaniuil wiannsaligunsaiindeuiiiierinfaiomnis
Seuduazsreiidldnaeninan Bdlunhidunmadiisdeyafifendemasnsatmneunandizeu
lFSuAsiideanises9sanis G’Tﬂﬁ?u;:h%u%ﬂmmmﬁmmif"fuflﬁgwm%ammﬁﬁmﬂuﬁuﬁléf
9819757

4. wumsiithugBoudugudnans (Leamer-centric Approach) lilasidsuiiadu nagns
msBeudiidiudSoudugudnans amsaldidunsnisiSeuiidemgu nunenuii §i5ou

Y
s v a 2

annsniFouddeiidesnsldmutonzvesd FouesuugunaniffFowdon AstelnFou
ansomuAunszUIumsEeuldnnty

5. anunsadnfislel (Accessible) YagUuiiSeuanunsadniisgunsalnan 1w wivide
wavansnlrildinndu esdnsing 4 mdsdaasuleue BYOD (Bring Your Own Device) ms
thgunsaivesnuesrldluaniuiivhou Tnsordemadeusessuuiedotnevesesdnauniy &
AEouannsoldgunsaiindeud Wy aundalviu uwiuidn violeunn Wedsudriunszuiunis
Avfltefiueuannsolunadidademnsdouddmsudizon

Usslemifiddmodlilaadsuidmiuifauuazesdng & 4 Yssms il

1. Tidtuyusinlunsiiann (Low cost of development) asdnshidndusiodldFusuy
uniteianlugalulandsuis vie lunmsululasdsudanldifunagnsnisousdmsu
oAns Hreansunulunmsiiandeasdniduiosas 50 (Ray Jimenez, 2006)

2. 2ATMTWALNEUNT (Shorter development cycle) ipsanlalasdsuilafuiivunn
dn szozandu ddnatlunmeiaudosas wasnisiauniiduasddemalidalidetionas
wae luazieriuiiinanovaussinnidmivesing
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3. USuusdlddne (Easy to update) wndimsaiuvieusudsadionla 4 fazsaulliluluna
lalasiasuils wsmeiauniiduasandulssleniognanndeasdns oswnanunsa iy
domiidesnsldeguhemeuazusulugalilasdsuidisummmelunarsudy

4. weuvdinduiiniratu (Wider application) lalasidduils anunsalddmiunisilneusa
srauvuduniang uagliifumens osdnsansnsoldlalandduis Wunagndniaoud wu
mstneusuluiednousy Wiewwminsiseuiuuunaunaeaulay (usu

2.5.7 ngufmaseuidmsululasdsuls

Baumgartner (2013) lénanmguinisiioudnatuayulalasdsuien aunsa 14
nqungAnssutien (Behaviorism) nqufUaysyrtisn (Cognitivism) NouiAsuansaRias
(Constructivism) wagngufiiensie (Connectivism) Wusnilunseenuuulalasidsuils sas
Tinadnsniseonuuululandsuiisiiuandstusenluduegfuinguszassluninieus
saonadosiu motuu Buazein (2561) filsmensinwiAaunisesnuuuuniseudiasuis
dewwuiinuenmsfndugs Tdedunedn nuimateudunndiinsaeunasnmsoonuuy
unZeudiasuis uay lulasiaduleiideonly fudumssenuuuistuegfuTmusrasdlunis
Wannuniseudiasuivvemmannsle mndeanslvdisewinanu; anudn ansdile
poNUUUMLVANYT A ngAnsuleniiiudniuaznsnevaues mninguszasdlums
SoudidomanunidsudidsuisdammudenisliSouiaauAarusen arnuenishndu
a9 Joenuuuunisaudiasulisideninagnsnisaeuniansldunuisrnudn msdudidnus
aaed uldlunisnszdulimianissudlaisssendsiuiunisesnwuuunseu wazmin
SnnuszasdyjatillvgGouasnsoainsmnudmenuesimaiusmemavioanunsaliiiiy
P Mudedaanmndesunidou Waduayumsiazumanaaeusesaues Kajulums
PONLUUUNITIUMINABINTS RSB WS suRg quanIuAaTinyen1sAnvsan1saseaug Tu
msseniuUUNELRsdowuEnuay ftumeunszuiunmsGeuiinnuenluniseonuuuiiiuiy
fae mszilinmsiauaidemudiiissedafivdnrelu lummguiireuansaitasddiaang
Aefii3ouannsnasumuslinnauiu ynauenabildfiszuunsadeudlfivien
wszynauiiszaumsalifuisnatusentu dedulumsGeuhuundedlummsei 21 e
Soudunguiteliynauldtilenauaniudsuanuimiudile uaniasuauasnsouay
Uszaumsnivesusiazau MntuagUssdanudiniufazaunsodanudlaldosaiioutu
Tuidesiu q Fumansathmdnmmgeidndnudetsdumsesnuuulilasasuidion
fUsgdnSam

2.5.8 msvonwuululasidsuils

dmsumseenuuulilandduils luimevesidouduimadumZounivumdn Wy
Besdesuarauluiaies Usznoudie nansdouifimanimdetnguszasd o way
wuunagey annsadanlgsiuiulunnsgiuandingns 51839 uniseu Wide AanTsuLag
thlvuadusiuiundngnsduldiiielfifinmnududt uazvetiaueniseonuuylalasiasuis
iedadduvinuznsaaliungiGoulneliniseenuuuszuunisSeunisaeuves Merril (2002) 7
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Funin “Pebble-in-the Pond” sjaiunsiBeuilaglitigmudundn faunnsinsinnisdnely
ydngesluiiiumsaeiion

Pebble-in-the Pond Usznousieyafanssu dgudnarnanauiiduilvestam uas
wirswmueenludruuenifudunoudidesduiunsifieudladymiluiian Jauilu
lulasidsuiisnisesnuuuianssunisiseuswuuansn dnsulymuiuideaasdagmusniiae
thiauslifidou uendosiulumusdurasmaudtlam fidsumsddwsmiulymnnty
AanssunsFeuiuazmsaeunsiliegluuiunvesymitdoadlus iy

TPUUNSISEUNIABUYBY Pebble-inthe Pond Usenausig

1. Hlymn (Problem) msszydlam WutumeumsoonuuunisSeudSududenisssy
shegrsvasdgmlulanuisaandueds defSeunsBouiiozudtym wuiesldmesue @
wssInvestgm wagisundyminesnuuulagininaswestynwaznisasaisun ey
tu wldlululasiasuds nadwsvestunoutiie Tafunuunsvhauidaniunsalunafeu
N13E0U N13ATA 675@LL3@@1ﬁ;§L§8uLﬁumaé'Wﬁ‘ Houlwartuneuiisnludmsusegreastam

2. aufnanti (Process) aanuuuaufinutvsstyniiuduneufiaesosnis
oenuuUrmvastyiidudeutuden q Snufuamnududouresamuenvies wausinurdiy
Fsndlumsuidamiudugsu

3. d@2uUsEnauveinuye (Component skill) aanluuAILUEUId MTUdIUUTENDY
vosviny Tngseyiinusuazmnusfiduiulumsianlasenglunuddomlussiostuneu
I Fouarldtummdussiinueiind v deliussqimenenisdounisaeu

4. n15U5uUTanagns (Enhance strategies) nun8fis AsINAYNINISIToUNITARY
fazldlululasidduds Wy msaeunuvasiindnw msduiazmenud mslitamidugiu
nsdAnw Wudu wasilalemasmiunsmausmdussninaioudoulasnsuandey
AwAniy eAUTe el Feulidiusulisuinuzuarysannsenuilwilaenislasnses
aseenu; Wnevinweldvowmuies

5. 43Un1588nUUY (Finalize design) M1n15a3UN1500NLUUNISITEUNITABUIN
nsoonLUUBUmMeSY M3tne wagninensatuayuivangaudmiudunuuiiaglily
Usunnsseunsaeululasiduile nienaviunsusediy mswae wasmainlldem

6. n3UsEIiuNA (Evaluation) 9g57usudoyatiioUssifiugilouseninsmeiioy
msaeudieInmnuiviuaztieiannaFous unadwsilaluuulssuwuy

2.6 mMadunaliod

msifunaiesd vesaundnluguvuazyioundu dnaziuaudiliegordelugamuin
woauAslutisamilsdsiunasselafidedold, n1sfdrusinlufanisyuey, wasl
Anuduussuffuiau wallesfieninadesnsesmansiuuaz uimsinnisnistuléd
naudssreveanlefvnseRudiy nalesireseanuitrsiuniandnsedsasinanelsinim
Srudlofvandnguruimdudiunisnuyurulasdoamszminaviuasiadnnvesivie
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vousaLfielmielseansnsasedifielvioiseldnasaiaansvesiduluguwu (Kontinen
& Hannington Bananuka, 2022)

anudunaifleaiiddsmsveluganudunadesifvedan anudunaiilesidlals
Juegfuifipainiuanuianudlafeafulssmavesnuioagssuunenms udduds
mnufuazaanilafeiulanseimuad Aoy uaze3esssusuieUnsout naenauns
fidusiunedenusne o Aanssuiitinnusuiinveu fuiunmswssumsdunadiodinsedos
fudunsdunigvedandsay deufiddediveuivamiuaseungulusedulan (Upanan et
al., 2022)

audunaidosluyuuewing q WA 1) arudunaifionyvisviaiionaniuy
flanugvesyanatuagiungrunevidedetsduredanuiu q na1afle noinasitvuadns
uaznthiivesyana 1w yanadanseonidsasazuunuazinihfideslugnisdonis man
2) mudunaislesfindieutusndnwal Tuvaefiaauzdusimuadviuasnididnuuans
fannududves wu anurvsenivanuluaudnyuyu saufoanuidnduaundnay
drfgyvesgury 3) anulunadosfniiouduvesnaliiesnusssy fe wawllesdinusssy
Andlon viruad waznginssufiaaviianudunadioid dnvarvesanudunaiiosns
Juogfulsziamanfuasuiunmenisilesvesigiogfudiinun ) anudunaidosdions
nszvihuansliiiuiadsnumgAnssuiiazvioufsemansinfvionsrudvesyaaa uded
ARTuNMSTIaeiaeNdani (Srichai & Wongsaphan, 2022)

wnfnes “anudunailesiin” Wuduniweansedussanuiuudranviinnis
19 9 andunaleosiidifgitesiussdusenauvangysenns Toun Aoy ussvingu gax
ARN19930595H NOAnTTL LazauAenislunsilduiin wadnEesamdunaiiledia
Redesfuusafiusmadionvainvans 1wy sUnuunsiidiusiumensidies Anumnegves
Uszr3ulasuaranuduuywd avs uunAnTosiausssunaiiios Ansivinfoutu az
unumveawmaluladlugafidsia (Villalobos et al., 2021)

wailleafid masimsngininsg uarildusilumsdniunsvesulouievesiguia
walllasfnTuausUAILEIdAALAZANUTIABIUTTYT DIA1AT19UIULLDY WaLllDIRAIS
UasvirundiAsadesiunisutauen msiaiuairainuglszvsulneuasnstidusanilumy
assatiulumandutumnannsavgnienuansiifersulitudnSeuld nsdnuuas
wuAnuAnfgIfualunafiossiunuimddgylunisivunouianvesszndla 9
Tudesil nsnmvaeuuwAndosnnudunadiedasudmdngrsmsfnsmadiouazai
Junafiesegradunanisteduddidy wonanidasdulsslovilunsnsivdeu
msfusestnFeuisafunsdunafies dddyniidy suluedredefiasdostmun
voulmnwnAnveiniFeuLasasisiun L dunaiiies (Nzahabwanayo et al,, 2019)
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Reference

(Kaeduang et al., 2019)

Volunteering in community

Ineanluyuyy

| (And & Ci-Hodo, 2008)

N (ke & Starkey, 2014)

N (Li & Tan, 2017)

N (Yinilmez Akagiindiiz, 2020)

| (Tupper & Cappello, 2012)

N (Reynolds et al., 2019)

| (O’brien & Smith, 2011)

N (Trevifo et al., 2016)

N (Universitesi et al., 2020)

Moral education

a o =¢ < =
ARAIUNANUUUNALLDY

<\
<\
<\

N

Concern for the environment

AN lURDAEILINA DY

Civic participation
NSUEIUTINVDINALI DY
/ participation behavior
WOANTIUNITLAIUTIY

Sense of nationalism and
national pride
ANUSANINALAZAIY
nagilaluyd

Reasoning in everyday life /
Critical Thinking
nstdmnnaludinusedniu /
N3ARDYINIRTUY I

Respect for relationships
LASWEUAMUFUNUS

Moral education
ANSANWINIIARTTTY
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ANANYUEAUTUNALLDIA Reference
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S| 3 Sl = & Y g 5| S
- o c Q - - Y o o
e} N < ) Q. — = . - <
e ~ — on Q © e — [d}
S| ol ol 8| 8| 2| G| ™| =| ©
T - - %) %) o (3} 9 =4
(@) L) c S A O c o = S
M —= ey
G| V= gl 8 o @ €| o| =2
S} = S 5 > >| 9
c|l | 2| £ 5| w| = | €| ®©
S| X 2l el el 20X
learn, reflect and participate VIVIVIVIVIVIVIVIV]Y
in the world a3 lnsnses
wagdlidrusinlulan
responsibility behavior in
digital world wgAnssuAIY
Suiineululanfavia
engagement with real-world VIV IV VIV VI IVIVI|YV
events
nsfldruTINes el
1 I3 a
mamiaﬂuiamm&mwmﬂufﬂ‘m
Justice-oriented VIV IV IVIVIVIVI VIV
LUANYATITY

91NAN59FUATIER Audnvuznsidunalied Ysznaude 1) Inorantuguyy

(Volunteering in community) 2) Indrinanuidunaiiios (Moral education) 3) aanuwiadle

fodiuindou (Concemn for the environment) 4) Civic participation N150dUTINVD

waiiles 5) anuidansnyiuarainunianilaluyi@ (Sense of nationalism and national
pride) 6) nM3ldngnaludInyusei1Tu Reasoning in everyday life 7) ta1snluadnuduius
(Respect for relationships) 8) NM3ANYINAATITU (Moral education) 9) LHUAULFATITY

(Justice-oriented)
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asunsduasgvifienuddfity Aannsen 2-3

A15199 2-3  AII9NNSALATIENRYUANEIADY

[y

o

ARy (Key Words)

ANHYY

91994

N15IANTSITEUITUUY
USunung(Adaptive

Learning)

nsseu3 wnanvlesunsiseus;
wazinelulad daesuusagla
Uuilomuazmadonueditms
ANIUNIIMNUAINUABINITVDS
NsrUIUNSANY IWmangauiv
FLAUANILANNNTH AIUABINTT
YosiFouiifimnuunnnaiy 9ae
biiseunnauussaivang

(Abdulla et al., 2021;
Andersen et al., 2022; Atef
et al,, 2022; H. Cheng et al,,
2022; El-Mihoub et al., 2021,
El-Sabagh, 2021; Gao et al,,
2022; Jayasiriwardene &
Meedeniya, 2021; Jotsov et
al,, 2021; Kim, 2021; Liao et
al,, 2022; Liu, 2022;
Meepung et al., 2021; Qiu et
al,, 2021; Qu & Ogunkunle,
2021; Ren & Li, 2022;
Shershneva et al., 2019;
Smaili et al., 2020;
Smyrnova-Trybulska et al,,
2022a; Thompson, 2022; Xu,
2022a; Zhong et al., 2022;
Zhu et al,, 2012; 378 299
Tvie) & 1130 Wauwa, 2021)

N159ANTSITEUIUUY
gan1A(Micro-

Learning)

a % I3 v Y v o
nsseuvaan USulidndu
TadfinvetaunIroIyLdlng
ANanaT9PNNaEUlY dannand
o Ay aAa v a P
fuanAdeniagadlvnuseuslos
Yu Weddrusmlugiaaidu o
WuRanssuMsseusuuy “ly
las” vidensiieudiazidniias
o8 lUuaN NINARUYRIEDRIYIA
annsarasuluiuiainsusyaniu

v I3 oA = | v
vosrulueenen Feavyeli
aunsamuAdInNiauseusla
A 1 & acdadaa = Y]
Weodnlwisnananlunisisouns
adlwml o NT9RALUY

(Diaz Redondo et al., 2021;
Lee et al,, 20213, 2021b;
Palmon et al,, 2021a, 2021b;
Shail, 2019b; Sun et al,,
2018a; Thompson, 2022;
Zufic Janko & Jurcan, 2015;
38y soatinng, 2021)
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Ad1Agy (Key Words)

ANNYNY

AMMSUNISHNBUSUAIUVINYENNS
ISUIUAZNTANY UMSEUAY 9
Tudylusmesaniimawuuldnau

wialulaganuduass
NG
(Mixed Reality)

3T dngRdviawaz dnglulan
wisanaduasadmeiung
HauRnLAuvaInAlulag Virtual
Reality (VR) ez Augmented
Reality (AR) l1@87iU @513
ﬁﬂaaaﬁ;ﬁﬁmummaaﬁ
Ufdunusmaulaluaninuindou
Pnanlanadeuazlaniaiionass
unilafien wieliaunse
LAASNAUDINTWLALDUITINTE
AN Hologram lalagly
Sufudeadenserugunsallag
fdonuuulinuasldiedae
flowan Fsazsilsigfanldiaiion
ﬁﬂé’ﬂlﬁuagﬂuamuﬁﬁwm
Tsansteadiaasondn

(Antoniou et al., 2021; Aziz
et al,, 2020b, 2020a; Chang
et al,, 2017; Gaol &
Prasolova-Fgrland, 2022;
Gattullo et al., 2022; Geraets
et al,, 2021; Gerup et al,,
2020; Guo et al., 2020;
Haller, n.d.; Hu et al., 2019;
Hughes et al., 2005;
Johnson-Glenberg &
Megowan-Romanowicz,
2017; Kamhi-Stein et al,,
2020; Kang & Kang, 2022;
Knierim et al., 2018;
Krongkaew Phompanya,
2020; Minoufekr, 2020;
Molero et al,, 2021; Muller
et al, n.d.; Pellas et al.,
2020; Shaytura et al., 2021,
Siyaev & Jo, 2021a, 2021b;
Spitzman et al., 2022;
Stretton et al., 2018; Tang et
al., 2020; Vasilevski & Birt,
2020; Viraktamath et al.,
2021; Wu et al., 2020;
Yannier et al., 2022; Zhang
et al,, 2020)




a4

A1519% 2-3 (¢i0)

ARy (Key Words) Aty 91999
NIZOANDYNINT NNENALNDUNINITONNDEUDY (Aldosemani & al Khateeb,
1583 (Learning Loss) | AU3Y0MISeuNgnaLLile 2022; Donnelly & Patrinos,

manauly viennefifiZou | 2021a, 2021b; Frey &
onnoslenanisnsi3ousiians | Verhagen, n.d; HOW TO
aglasulutsanunivesd STEM LEARNING LOSS AND
nsAnE @1aResalaaInns | PROMOTE PROGRESS WITH
nyne1Ivedlsauseuluiesendng | DIRECT AID TO FAMILIES THE
YpnAseurestUnisAne #3e | URGENCY TO STOP
FIUNNNITUNTUNITEUINVRA LEARNING LOSS, 2020;
1sAlAIn-19 Kashefpakdel et al., 2021;
Makarov & Guschenko-
Cheverda, 2021;
Patarapichayatham et al,,
2021; Yoo & Kweon, n.d;;
Zhdanov et al., 2022;
d1tinauaIsnITan)
15N, 2022; d11N9UY
1@v18n1TENINTSANEN, 2022)

2.7 ayUenansuazuiseiiieades

Vats et wazaniz (2023) lddnwidesnsinmnunanriosudmiunisuszifiuganim
WednIdeluan1nuIndoukuUNANNAIUAI11939 (Mixed Reality - MR) wudwnanwlesy
mm%ummﬁaiﬁifﬂimﬁuammwsuaﬁmq 3 f@lugUiuy Point Cloud (PC) WAz Mesh
fiadoulnald (dynamic) Tneldgunsal Microsoft HoloLens 2 unanwasuitaelwgld

a11150USURAINNITRTHS 9 WU AuAMNTTUSATaYa SraEn1TUeY WagIULUUNT

'
LY

il
=

wansea uenaniidsdiflerdudmiunismagou preview wagnsvi subjective test Taoefld
A linzwuLANAINNIY immersive slider kansUssidiuazgniuiinlulng Csv nieu
MeasBeanmInagey nsAnwiiinnuddylunsussiunansenurestadesing o fiflse
AuA NUsEaunnsal (Quality of Experience - QoF) wosgldluaninuindey MR dudy
weluladfimadldsuauioundiuiy

Donnelly & Patrinos (2022) la@nwnansenuvesnisagidsnisseuiuag kil
nsius s dsuiudeninnisundszuialul 2020 Gsdanalinarsysemaiilandestn
TsaFeudunanasst néngruidaaunansdiifiuiinsUalsadeuwilmninnsgydenis
Sous lnenisanaweaanisiieusfnanavdmansenusielonialunisdnanuiaseglaly
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awAn Jsazvioulmiuienuddgueinsioudluynsziv vuddeldldauenuimians
aluuloniefiousaminsgyidenisiseugivludaiilaissulauasniainilsou

aa o

ndunndadnads Immmmwm gNINEIRBN1TINNITARUDENNI 43 (Tutoring) wildn

) ad a

ﬁ]vmaqaﬂmmwmﬂimﬂmu meLﬂmﬁmﬁﬂ3vaw%ﬂﬂwiuﬂﬂisdaaiﬁﬁ'ﬂL%uﬂé’uL%"]ﬂ'ﬁvwmi
1S3 uenINil mwaﬂ%mLLamﬂmﬁmwmsaauuwaaulawmmsuuiusmmsﬂmiimau
osnmsszuiavedada-10 fUssAvBanuazAudl anunsndsueunisiSeunisaeuiil
Aunmlutaanaiidedindudunuuanisiu

Noam Angrist (2021) léfnwinisasansigousndudulifitu wewdnidedinginig
ayrdonisBoudanmstelsaseudesainnisunissuinvesladn-19 Tuuszmauensng
TnsmsUszanumsmagadensBouslussesdunarnisiugnmateuilusserenn andoya
msUssfiuanuansalunissuvesindeussduiulssaufnululssmaeslods wuen
ladiFe wnuvdle wazgiun wanddiifiuinnisgaidsnisdeudlusisilssdsulinenaey
Tuthssemineesinilsd

Risti¢ (2023) Wu31 seUUMSIEUIRUUUTURY (Adaptive Leaming System) RTIRTEL
UszansnwlumsiSeuduasnanisSeuvesinou TaethBuildssuunsBouuuudiui
fazuuunmaiFouiiind fusegdlalunisidougatu wagarunmuresanudildsuanms
Sourhuszuuiifinnnimadsuduuuind

Sun (2018) ledfiunsideiiendu MLaaS: szuuaaddmiunsdsounsious
wuulalasfiusuiasuls (Adaptive Micro Learning) vugunsaiilefie dujatuluinisizous
H1uunannesunangnsoaulatduvuidavuialvg (MOOC) msiseuiiuiedeluguuy
MOOC FnwaugiunnineaniBnisidounisaounuudadu TeedunsFouiuuuiniowasd
nsnszaeiavesdoyaundu lunsifendsd Iddnauensatsanimuindeunisdous

Y
1

l@lauaTIuUAATIA (Virtual Learning Environment: VLE) Feanansadnszileudiseulviing

¢ &

v3unmsvhauduiiuldegaiussansamunntu warannsnufuusiminensnisgous
yuraLdnilensvaussaiudesnisianizyaaalduuuiioalny Tnslanizediads
anmwingeunisseuiwuululasdaaserlasumsiauiriiunisesniuugendwasluguuuy
Software as a Service (SaaS) ﬁQﬂU§UU§ﬁ1%ﬁ Fad 941 Micro Learning as a Service
(MLaas) TnsiiingusrasdiiiodeauiioninisiFoufvuindniiufuvdsuld wazdmun
dunsmaiSeudianzyanadiniugiZouldazsne euuudsUszaumsainmaSeuiseiu
an1a luwadidsusuulauniingnaiisdulpefiarsananiladeofaniglusaznneusniions
dawansenudeUsraunisainsiFeuiuaraadns uonaind Ssldldinatanisyadoyanis
MsAnw1 (Educational Data Mining: EDM) iJuigwantunisvianudnlanginssuvessiseu
uazAninvzIamneININaGouy nieutaausuumdlunnfiuyssAviamdunenis
Feoud ilevimuUssaumsninsSeusion MOOC TWanysaid st

Cai (2023) YLaUDIEUUNTIATIEANSSEUTRUUUTUMdmMS U Ing sy tagldnis
SounsapuuUUNALNATusEiveoulatazeelal sruuddisiinneideyanisFeus
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vastihdnwiiiotfunmsaeulimnganiuuiazyana Tnsiidmneileinussansamuas
Uszaninalunisiseunisaou

Register (2022) Warunszuunisissufuvuyivilasldimaianiniouivosaiss
(Machine Learning) LiteivuaguuuunisiouiinganiigadmivgiSounsdazau
TneRnsanndeyaiiugtuuazanuaulavesiidou ssuuillédanesiiu Random Forest lu
MsSuunUssnazansnsaviunegUkuumsSouivanzanlaeauusiugh 949

Lin (2022) sjaitiun1swauiseuunisisguiiiuninginsnisnwiwuuila (Open
Educational Resources - OERs) luguiuuvasnsiseusees (Microlearning) wuinnisisewus
Tugsnandu 1 ldidu 15 wift Huisimnsavdmiunsdeuiuuvesuladlutasnaiii
3t uazansatluussgndldlumsfinuuuulvildegnaisyavsnim uenaind Sun uay
ﬂmzé’ﬁwuﬂagma%’wﬁaﬂ,uﬂmt,uzﬁwLﬁammiﬁauiﬁﬁaﬂjw “Cold Start” Suiindudloszuud]
foyaienfufifouvdaidenilmilifiome shldnsuusdudomlinsduemiudomnises
ALY owdladamil MnfeladnauenisasilusividgiSeunuuiu (Lightweight Leamer
Profile) waglgdanesviudsdisann (Heuristic Algorithm) Wiewaunsuuziidemivange
f9iu nuATedsldfamsruureniunesoaulatiivaslunisiunuazdfulsandumenns
FeouslinsatugiFou Tneszuuiiannsouusinniion micro OFR Tuallfegnsfiusyavsnmiasy
Fuviaeft BedenalsiniseuivesdiBoudulustenuiuesassiuaadoanannety

Jan Skalka (2020) WawwaUnaATUNISISEUIHIUNSIBUSWULERY (Microlearning)
WoRauTinvenadoulusunsy LLazmiSaui‘luﬁ’aﬁﬁaﬁlu q MAsITasiuimnssurondus
WU NISHINANN1TUL microlearning NaUNE1UAUNTLY Gamification Wazn15ILATIEN
33813 (Learning Analytics) ansnsarfiuanuaulavesfiou uazreligiSeuiiamnudila
Homléity fetdmuinnisldssuuussdudnlud® (Automated Assessment) HaeUssiiiu
wadlitoiauouugiuiifsiunadoulusuny SuilinisSeusissavsamuniy

Jiayin Lin (2023) Waiuiuuusiassdidudn (Deep Sequence Labelling Model) i
thaldlunisfsdeyaiifinueieanandoyaiidrdeudmiunmsuinsnaiouduvudes
(Microlearning) wu11 nsluUUSIanfina uTENIng Bi-LSTM, CNNs, way CRF faeLiiy
UsgAnsamlunisiadeyaiiianuddyunniudeisuiuisnisdadu wu Conditional
Random Field (CRF) %38 Bi-Directional Recurrent Neural Network (Bi-LSTM)
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N13EINITIANITISEUSRUUIaNIAUTUIMINE A und ndUUTasssuvmalulad
arunutimaniofugnnizanaesnisdeudiaraudunadion [Hunsidouasiaun
i¥ngusrasdifioadransdnnnsisouisienisdanisiSouduvuganauumuemamdn
FUsasTanuualuladeudusimaniielugamzannssnisdouiusraubunaiiiod
TneifsdudununudiutiunouluneasBendsd

3.1 Usganshavnqueiiesns

3.2 WUULKUNNTNARBY

3.3 Bnsrnfiun1sideuaziusiusinueys

3.1 UsuINIuasngunegng

Usgwns Ao fidsulsaiousyuiaunusid dedndrinaruaiiuiinising
Usgau@nuiunus il 1we 1 nadeuil 2 Insfne 2566 Sau 215 Ay

nauioens Ao fi3susziuUszondnundi 6 TsaFousyuiauyusiil makeud 2
Ms@nY 2566 $1uan 117U wiadu 3 ngu Tasnguil 1 19ungumaaes $1uau 39 auld
N39ANITsukuUganIasumRIzaumdndUyTasssuvumalulagauduasway
ngud 2 Junguneassdiuiu 39 au l¥nsdanisiSousuuuganiaufummizaumdn
dUnFassn waznguil 3 \unguanuen $1uu 39 eu T¥nsEeunsaeunuuUng

3.2 WUULKUNISNAADY

miﬁ%ﬁumﬁﬁlﬂluﬂ%ﬂﬁ% LUUBNUNIINARBY Randomized Pretest-posttest Design
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wandUysasssuvumaluladmiufusianay edunnuszansamussszuunisdanis
Fouf PufdunuainuAndiuresousensldnuszuuiiotdeyanuiuusaudly

3.4.5 nagaulsed (Field trial) yinsnaaeuUsyansnmvesssuuiugiseu
sutuisendnu®il 1 $1uau 30 eu wiadu 6 nqu nquar 5 au Taedidevihns naaou
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(Kaeduang et al., 2019)

Inoran tuguyy
(Volunteering in the

community)

! (And & Ci-Hodo, 2008)

N (Ke & Starkey, 2014)

N (Li & Tan, 2017)

N (Yinilmez Akagiindiiz, 2020)

| (Tupper & Cappello, 2012)

AN (Reynolds et al., 2019)

| (O’brien & Smith, 2011)

N (Trevifo et al., 2016)

N (Universitesi et al., 2020)

a o
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(Moral education)
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(Concern for the

environment)
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(Civic participation)
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(participation behavior)
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pride)
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N13ANBENIITALE 10U
(Reasoning in everyday life /
Critical Thinking)

£ U [
LAsWluALEUIUS (Respect

for relationships)

ANSANWINIARTTTY

(Moral education)
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maseu 1w Weswian Tidunat iiunan Wwewsigauiuna Tdwelulagdnsna
ugin (Metaverse) uazmaluladasduaiwan (Mixed Reality)

6. fsultinaluladlumadiFeusiutuiion limdnsssunduddanyum Widyy

3

[ Y Y a P (YY) Y Y v | a &/ 1 k4 & [ Y
") 1/]'11‘1/”}&Liﬁluzﬁlﬂﬂ5UG1'JI‘1/FL‘U']ﬂU“q:LI“U‘L!LL‘VNﬂ’]'ﬁLiEJUEE]EJ'Nﬂi’Nﬂiiﬁ VIR FARVAY JINTUVU

wadsputuluegsls azdesfifoenels Jeasmunzdudutuiieliaunsadiduguy
Wule Tnelaiiauniausemin mednsinaugis (Metaverse) wasnszAIURINATZANALDI
vuwmalulaganuduasanas (Mixed Reality)

7. Assusiudueiusewaniisussdaud ldnansssududidnuana (Uardayey

n1) Ylvgseuidnuazitilannuwand1wityAna 1A1INENTURIRaU JINN1TUTURILAY

Y
MuswAumeANaIlaa A1ednsNauglin (Metaverse) NSEATUAINATLANAUDIVY
waluladanuduadwan (Mixed Reality)

4.2 HaMIRAILINTIANTISEUSYanIAUTuUMIIEAmUandUYsasssuuumalulagainy
[ a
WURIINEY
nMsdan1sieusiuugan AU Uz murE ndUUSEUUSasssuvumalulagenuduy
PFwaniienuynzonasenisiseuiiaranudunadiosdansananinmnisdanisseus
lpRsnni 4-2
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3 senauuinTi galulad 5 mlmduee  gdeug
mwmwniones fownsfufdou ol fownse mateud
vy Wowndo sswsoadu Hulumewann

A 4-2 nsTanTsseukuuIanAUTuMIngmumandUYIasTsHULImAluLAE

& a o & a % & &
ﬂ')'\llLUu’iﬁQN?ﬁJLWawu‘z\]lﬂ"l')gﬂﬂﬂ@ﬁ]ﬂqﬁﬁﬁ]uz%agﬂ?qmLﬂuWﬁLﬂJ@Qﬂ

NNMA 4-2 N13INsBuiLULIanIAUTUmINERuvandUYSasssuvumalulad
m'mLﬁua‘%amamﬁaﬁuvjmwmaaEJm'iL%EJuiLLasmmLﬁuwaLﬁaaﬁ 1 4 papUsEnaUnIl
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1. Yadsutn (Input) Uszneunay
1.1 fiFou i fufiFoussdunisAnwiduiugiu wu sedfudszanfne vie
Tsoufnw AifdefinuluanuAnndfadifnauamgnssunisnisdnutuiiugiy
nIENTaANYIENT AanzonnesmemaiFoud viediFeuiiFeulivufeansteuaiy
1.2 gaUsvasdmaiiond smumdngasnsinuduiiugiureinsensisfinudngg
1.3 1oy qaniauiumane fe omdu nsedu Wilade Uuldmneduenia
ansnvesiFou muvdngesvesdtnnuansnssunsMIAnYITuRg Y nsEnesinuitnig
1.4 waluladauasaway (Mixed Reality) [fuiiemluunBeudigosmsnany
Tanwisenuduatstulaniasioutrneiu Wumeluladisesonunan AR silsiiFeulsiu
anfireufinmesuszRustuunld Fedodld Headset wdouiuniloliauisoneaiiu
aadiouiu lurasiedufaunsousaiilantieie Ussnouds
1.4.1 §n3713ugdin (Metaverse) 1dfuidonluumFsuiidosnislifizould
vhaudwdudieululanadiounazlanass fi3vuaansadiujduiusiuldedslinsuunuly
Y98 MAYINY chumil,%wiasumqﬂﬂiﬂiﬁﬁl,wﬂiuiaﬁ, ANASAEaU (Virtual Reality),
Anuduasaaiy (Augmented Reality) uag wondiadu A
1.4.2 pwasaaiion (Virtual Reality) Wauilonluunideuiigosnsdulan
wadlou 3 13 gUnsalndniideslife headset Wogldnuamuthiudsuzudazdanisuoaii
ponainlanvidlasAuds
1.4.3 aruduaiuasy (Augmented Reality) Ifuiiomluunideuiidasnis
uansdeyaluzuuvuiineateuatuulanaisliodisnaundu TnedSeuazaeadiuingsna o 7
wanstusnlaensgeundesasiiofionioudiuin
2. nsruuMSiseus UsenausmiensiteuiwuuganiauiumingauvdndUysasssy
vuweluladanuaiaay uvseonidu 7 suseu ldun
2.1 \Jud5me (Susityeynn) Ao Ao nadeuaud Jissunageuanudiiuneu
Bou tensumamaresnsSeuiin fi3vuilsyfuauannsaiuvessSousgluseiula
Jumsiesesiiiseu aseuwuuneaeusauladl
2.2 \Juina Sndayaunn) fie donadeu wiwmanismageunusiftaenndes
AunandUUSasssy Ae Jiseusunsura Inuwesinanisnagauauinuegluseaula uay
UDTALUULARDURARIHANTNAABY
2.3 JulSau (Sndyann) Ao Sseugaussasd iseuseaddniena auedindl
anuluilemladidensoudifiefiugnnzannosveniaious wasvasauvuldnounds
AUTEAANTIIOUS

C%

2.4 Jur3uszuna @ndaynn) Ao venuadums udadunansdeui diseu

A ]

v L2

AesUszanamual g Weseusiivangaunuingussaidnianisiseuinnude il
ANEANNBENIINTITEUS UAYUDTALUULARDULILIUMINISISEUS
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1%

2.5 Jugdna (mdyann) fe adenisiseud fissuseuiainnisfnyindy

LYY
o o Y o a'

Fleaud MiseudesitunueslnausuiiaveulunsidiseunuaIinIvun §iseu
L%EmifmﬂmsﬁﬂmﬁlaszwLwﬂiu‘laﬁmwm%wam, Insaugieu (Metaverse), AIINITS
w@ilou (Virtual Reality) wavanuiduaseasy (Augmented Reality)

2.6 Wugffaueu (Udyam) fe Srmegyuvu fisuswiuileulasldinalulad
mwasnay FieuldszuumeluladanuaimasilumadiEousmiusuiteudugusuuss
mMeFeuiesaineassd uay fifeusmiueAuneuaniudsussinug

2.7 Bugynna (Uaadnyann) Ao auaulindu fifsuanswmansvesidu 18n
mMsUsusuazinusiufieamasing TnegisouiuiueAueuanidasussdnimg
148n591augiin (Metaverse) iSouiiuiiiou seauansseAusagesdaiuifmonszaiy
AIRTTANANDY

3. madsudiunandadeou (Post Test) msvssiundadoudutugaine Weofiiou
Zeoudasunnmenisdoud weussidusa il
3.1 AMILaRnRENISTEus fgAzkuunsuTuIsuguUATL UL IS B
3.2 anudunaded mewuudsuiuanulunadled Jissudaiuguszdiu
3 A Ao fi3ouuszidiumuies, euuszdiuiion uazagUsedliugiSou
4. Uadgleundu
4.1 wismansUssdulifidounsiu dfidoueuasumuidomidosiunanie
aAneEVIINIEEu3ATY waziunsUszduaudunadiod aunsasunszuiunsiseusla
nausinsEuisedl
4.1.1 AZLUUNSUTIUAINTITENINUTEUAIULNU LardATIULEINTINTO
Winfiu 80
4.1.2 shumsuszfivanudunaifod §Seu 1 Ay Assuguszdiy 3 au
fio fiouuszifiuaues, eulsuiliuileu uazagUszidiugiSeou

v a [

4.2 wiallemfdeassudiiuAuielviniuniunue nsaingiseudaldniuniy

et induluiseusilovtuiiandiy wazdulunaunsUTEEIuNasnATe
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M1919% 4-5 HANFUTEHUANNINNZANTDINTEUIUNTIANNSITBUiLULIanmIAUTUWMINE

mundndUysasssuuumalulagmnuduasmway

N3EUIUNTIANTSISEUSIUURanIAUSUWINE HAMSUTERY | Sogtimnn
iy wandUyasssuuumalulaganuduaswey < cp, | Wanesu
MANN1TIANTTTEUS
1. Ainsesiseiumnuanansnvesizou naaeulile 4.79 0.42 1niign
JIVTIANUIALVBE T
2. udmanmsvnaeuuazilomnsGeuiiiaonadestu | 4.8 057 1niign
TEAUANNANITOVRIFTY
3. ponuUUAINsIINMTFoudidn svoznadu 4 4.79 042 | wniign
domnsZouduuindn fanusnyaniudEeudd
ALANLTAUANAIAY
a. MWaensiSouiivnzanfusyfuanuanansaly 4.74 0.45 | aniign
nsiseuivesisoumenisldinalulad
5. msUszliunsSeuiiiunsian uasddvuns | 474 | 045 | annfiae
Sgu3
6. Wdamalseusluiugiseu 4.89 032 | wnilgn
Uadeidn
1. 5o 484 | 050 | wnfign
2. ynUszasAnInFoud mumdngasnisfnudy 4.79 042 | wniign
fiugu veansgnssnudng
3. \flovn qanaufumng Ae evndu nsvdu dila | 4.89 032 | wnilgn
41 Ysulvimanegiuanuaninsavesdisey
4. wAlulagANUITINEY 4.68 048 | niiga
4.1 InTNaugiin (Metaverse)
4.2 Aruasaaiiou (Virtual Reality)
4.3 anuduaieasy (Augmented Reality)
n3zuIUNsIAN1siTeuilagldndnsssy
1. anudugFinme Gusiyay) Ao foullanaudu | 474 | 045 | windign
A3inanmsinnsveseuilunisdumanmsintniseu
Annnzasanosmansizeuiizesta Wumsinse
AbSEU Mmewuunaaeuaaulal
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A1519% 4-5 (6i0)

NaN15USEIU o
STAUAIIY

LAUNSEHU

NSEUIUNTIANISIIEUSLULIANIAUTUMINE
sy wanduysasssuuumalulagaanuduasaweay

X S.D.

nsEuaUNTIANSuslaglivdnsssy

2. anuiudiineg (Sndyann) fe udmanisnagey | 4.79 042 | wn¥an
Asewlud3dind naaevdwmaliminsoudndudos
Seuiisedda JvzaunsaiulnizanneenIenIs
a b o I3 b 1 L3
Seulauszaunnuduia meuavuesneeulal

3. Anudud3inau (Sndyan) Ao udsgauszasd 4.74 0.56 | wnilan
maeud fisulinnudugian maswnug
AUENNNTD AVIUATIAVDINULDY UasNIIUAUTTASA
nsseus meuavuesneaulatl

4. JugdInUszanas @ndeyeys) Ao wdadunienis 4.79 042 | wniign
ISEU3 AUNIEARNRENIINTSEUS HlSeuilaudn
woRludwineg 1 FanuUszanalunsBeus $ananw
wowmzlunsye N1sUURRINTIUAEY FeuaY
vasnoaulay

5. 0ug3dnnna (nauaymn) Ae Hiseuseusann 4.79 042 | wniign
nsfnwdeszuumeluladmiuadsuay Tnedinnan
Suminzay uazszozafiazdedldlunisvhionssy
i dinsidou wu Weseaan Thdunan Tunan
Trnean Tiwunzian

6. udFdnauuu (Usdayam) fie iseuldivelulad 4.79 054 | wnwan
ANNATWEN Wazdnsaugiinlunisidnseusiuiu
Auiouduguvuniinisiseusegaineassa dany
[ Y o A o o ! v a wva
Ju $3nguuvsederuiiuluegnaly asesUun

[% '
LYY oY =1

28149l J9ezmunEnvdIPNTULNalRa LT AU

Y a

gurunule logliiadunsedssvi

7. Quiidnuana (Uandtyeynn) Ao Jiseuddnuasidn | 4.74 045 | wniign
TAAUUANANRATYARA Lm'ﬁwﬁw%maqpﬁu 3903
USUAILaZIINUTINAUMIEANNENAR SIUAUTEAL
ANUARKIUINALLLAEAIUITINEN Metaverse Lag

NIEANUAINATLAUFNDY
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A1519% 4-5 (si0)

NSEUIUNTIANISIIEUSLULIANIAUT UM WAMEUSENY | ooty
1y wanduysasssuuumalulagannuduasaway < sp. | wwnzau
n3UszIuNg
1. MMILaANBENNTIIYUS AIAZLUUTENINATEY 4.84 037 | wnilgn
Wiguguiuaziuunaasey
2. anundunaiiosd mewvulsadiuanudunadios | 4.68 0.58 | aniign
7 fi3ou 1 au FowiudUsadu 3 au dil
2.1 fispulszidunuLes 4.63 0.60 | nilgn
2.2 vileuUsziliuiiioy 4.58 0.51 1niign
2.3 AgUssidugiSeu 4.79 0.54 | wnilan
Tadedaundu
1. udmansussiduligiseu 4.84 037 | wniga
2. wdailomiifeaFoudifuduiieliniuniunosi 4.89 032 | wniign
nsunluUszenald
NsIANISISEURUUIaNIAUTUMINEumandUY | 4.89 0.32 1niian
Sasssuvuwealuladeudustmamdiofiuganig
anneuMsieug wavanulunadesd awnsatily
Uszgnaldle
GELY 4.78 0.44 mm?'iqﬂ

1NA9199 4-5 NUIINTEUIUNITIANITITEUTLUURaNIAYSUMNIEAL YN
dUdsasssuvumalulaganudussmwaniienuynnzanaeenianisiseud wazannudu
WAl danumnzaveglusyivinniign (X = 4.78, S.0. = 0.44)

4.3 HANITWAINITTUUNITIANITITEUSIUURaNIAUSUMIIEAIN nandUYTasTIuuy
walulaganuduaimway
4.3.1 #an1IWMUITEUUNITIANISISEUILUURan Al uImIEaIN nandUysasseu
vuwmalulaganuluaswaniielunanizonneenisnisseuiuazanudunaiiio b
aunsanannasiabUll
4.3.1.1 HANNTEANHUUBIAUTENBUTEUUNITIANITITEUIWULTANIAYTUWILNEANY
v v Iy S| [ a LY &
wanduyIasssuuumalulaganuiluaiwa annsouanasasialuil
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& (ot ) (10))

- = é

BRE® " c @
Sl D (wiFi)

[ ¥ ) mafeudsunnniadw

- B l ‘{ 1 dauandouiuiia
[eee I.O%N

Anupieuy J = o
unrmals - — SIGN UP

3.a8950UNL9

a
neuw Aot

4 5ENeNT

Dalstiase

S

2.5 g-‘-'ﬁx‘duwnm&‘n]

N SR S E .

Wespage and Datatase

=] ¢ Y a o o v v a
AINN 4-3 @\‘iﬂﬂsgﬂa‘U53UUﬂqiﬂﬂﬂqﬁLﬁﬁJuzLLUUﬂ‘aﬂqﬂﬂiUL%ngmqmﬂaﬂaﬂﬂﬁﬁﬁsﬁm

vumalulaganuduasaay

1NN 4-3 wansesAUsEnausEUUNSInNIsISEuiLUUaNIAYUmINEaAmEn
dudsasssuvumalulaganuluadman wisunuimvesdldaueendu 3 unum leun
fi3ou (Students) faou (Teacher) fauasyuy (Administraton) Taggldeuis 3 unuam
anunsadfeszuunsiseuduuganiaUsummzauvandUysasssuvumalulagainudu
P3anan Iolnednuaznisldauluguuuuing o ldun gunsalaunsvlnu wiudn reuiunes
wazuiu MR lnegléauazdondamsitnuvesszuuiiunsideuseinietiedumesiin
Tnegldanuasdoshnmsadinsaundn wavadadldszuunnadinoudldrussuunisdans

Seuduuuganaliumunzaundndulsasssuvumalulagannuduasweay
4.3.1.2 nanseenuuuan Unenssussuunsdanisiseuiuuuanialsuiming

mundndulsasssuvumelulaganuiuaimey
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gunal

AMLS-MR

MR Classroom

==
aeicy

1, waanuarad

—_

8. Aeudniuuelilzd e B I B

2. chemrwitif —
(ool () ot Lo B
@ & etaberwaing
WIFI -
C.J sruisagnd g e Y TEUUNTERIRY
7. wamdeiing

mndsudnunsatoig E

4

FushAudayauusruuamad

Awd 4-4 uaasanndnenssuszuunisdanisiSeuiuuuganiauSumangaumen

duUsasssuuumaluladnnuduaanay

nAmil 44 uansaanaenssunsianisifouiuuuganiaviumanemundn
UyFasssuvumeluladauduaiwan nuiandnenssussuus fesdusenoudsd

1. unumvesdldeussuu laun §i3eu (Students) aeu (Teacher) Hguaszuy
(Administrator)

2. gunsallumsiildnuszuumsianisiseuiiuuganialiumangmundnduysa
sssuvumaluladarulusdwan Tawn wiuMR Insdnviflode uivian lada way
peuiames Woudefuindetnsdumesidaiiierdrdeszuunisdaniseuduvuganiausu
winzaumdndulsasssnvumalulagannuduas e

3. Mmadeudeaiaionns fi3suamsadndszuusiiussuuiadetie ldanvainrane
wseUe laun Wi-Fi Buwesiiln ssuuigagans

4. M3dnn1sseuIganaUTumngauvandUlsasssuvumalulaganuduaimay
AMLS-MR (Adaptive Micro-Learning Sappurisadhamma on Mixed Reality Technology)
yanefls Useneude 7 dumeu fe 1) neaeunud wetasedumnufifunoudoudaziuy
shemadoudlaliiunas fEsuiadsuduinlumheniBeuiiu 2) wmansdous
3) wiagauszasdniaiFoud 4) wadunisnisidoud sudemitdSouaoulinudesiiug
AMzaaneMINISeu (M3Seuiuuudiumny) 5) Beudmedomalulad Usznaude
doniaaudaauialedunauens 3-7 wrdl (M93euiuvugania) 6) 1Feudiauiy
7) uanasuiBeus
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5. Wuiiudeyauuszuuaaan vaneds lumanisussaianavunanifnglauise
Jauiutoyanazivduudumesidarugliuinisussinanavunananaaudfialalddinoseiu

BUNBSLTINAIEITAUE VS ONSIDUADLAT AU U AIUH

6. FUTEUUNNTIZYRIAU (Active Directory) ingfie SUUNTIEYAINUVOILY Uae

Autoyadiseu Usenaume Joyadinyana fUNaAZUULNITVIAGEU

A15199 4-6 wan1sUsTuAImINzaNvesanUnenIsUsTUUNSIANISISBUILUUIANIA

Usumngamunanduysasssuuumaluladnnnuduasanay

- pansUszidiy | sziuaw
718N13UITUY

X S.D. LAUNSEU
1. fudldauszuuvitedineades (User) 4.77 | 0.21 undign
1.1 fi5eu 479 | 042 | anniign
1.2 Haou 474 | 045 1niian
1.3 §auaTsuy 479 | 0.42 uniian
2. grugunsniuaz (Devices) 482 | 0.14 mnﬁqﬂ
2.1 gunsalaansnlny 4.74 | 045 uniian
2.2 uuLan 489 | 032 1nilan
2.3 ARUNIADS 4.84 | 050 1nilan
3. \n3aviglumsidaldau 4.79 | 0.40 undign
3.1 Internet 479 | 042 | aniiga
3.2 Wi-Fi 489 | 032 | anniign
3.3 Cellular 468 | 048 | aniign
4. gruunannasunisiseuiuuuyaniadSumang | 474 | 056 andign

auvanauysasssuuumalulaganuduasanay
5. Fruiufiiudoyauunannd 4.79 | 0.54 aniign
6. AMUTTUUNITIEUAINU (Active Directory) 4.76 | 0.44 mm?’iqﬂ
6.1 srUUNSIEYMAUTeIRlday 474 | 045 1niiap
6.2 SLUUNTYAGBULATATIUURLTEY 479 | 0.42 1niian
52 478 | 028 | wnniign

INANTNN 4-6 NUTIANUMIEANTRIEnTRgNITTUTTUUMTIANISISEUSLULRANTA

USumaneanundndlysasssuvumaluladanuduasanay dauwunzauagluseauuin
9 Y

flgn (X = 4.78, S.D. = 0.28)

4.3.1.3 HaNISWRNTFUUNTIANSTEUSLUUIaNAUTUMIEmUvaNdUUS a5 T5Y

vumalulaganuduasaay
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FEUUMITANIseusiuuganaUumInzaumandUysasssuuumalulagannudu

6

a A X ~ Y < 2 a PRy a
AN LieNuNn1TanneeN1IINITTeukaraunaLlied aNauInINNITIATE
WAZANLATIZMDNAITHAZIILITBNALITY MntuTNanlsu L dusruUnNITIRNITISauS

wuugamaliumnzmumandUysasssuvumalulaganuiuadmay

v o v a | a vl v X = Y = =
QL?EJU"USLGU']"L‘ULﬁEJ‘L!Iu‘VTu’JEJﬂ'ﬁLiﬂugmmuLaﬂ@@ﬂwuVjﬂqjgﬂmﬂ@ﬁJ‘Vl'Nﬂ']iLiEJug KINEY

&

& | a v oA I a val Aa o a v I a val
MNUA 5 ﬁu’)ﬁﬂqﬁlﬁﬂug Ao Wu’]ﬂﬂ'ﬁlﬁﬂug‘ﬂ 1 YIRAUAILLINADL ‘Viu’JEJﬂ'ﬁLiEJ‘UE‘Vl 2 ay

AUFTTUYIA WazUTINNITALTBUNTEAN MUIUNITISEUSN 3 @ANTIOUAILTT MIENISITEU
1 4 919N18U04T1 kATVUIENTTEUIN 5 A7

4.3.1.4 #an15UsziiuTEansnmYeIsEuuNISIANS U WUURan AU UM

v

aundnduysasssuvumalulaganulusdwaniieiiuiaizanaeeniensseud §idela

eIy 31171 19 AW vin1sUseiiuyseAnSameedssuusTUUNSIANISIS U LY

qaneUsumnsmundndUyBasssuuumalulaganuduadmey nan1sussiuuandly
AIRN5199 4-7

M1319% 4-7 wansUsEluUsEANSAMYesTUUMIIANIsSEuILUUanIaUTumIEaNY

wanduUsasssuuumaluladanuduasaweay

HANTS
- oS SZAUAY
F1ensUsTdU szl
~ RV FREH
X S.D.
1. fuszuun1siansiseuiimalulaganuduaiwau (Login)
1.1 auangay anuvivadey diauls 4.84 | 0.37 |  wnign
1.2 msdaguuvuhesiensiday 4.95 | 0.23 | wndign
1.3 e Tdanuladeg 479 | 042 | wndian

1.4 vundadnys wazsukuumdnwIianuvangay | 4.74 | 045 | u1niign

q

=b.

1.5 arusanslunisuanssanagnisldau 4.74 | 045 | w1N9ign

=b.

1.6 AnwgnaedlumMaeulesszuy 4.84 | 037 |  wn9ign

s | 4.82 | 0.25 | wniign
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A1519% 4-7 (si0)

519n15U58LaU

NanNI3
Uszidiu

X

S.D.

STAUAY
MINNZEY

2. fIUTTUUNTIANINTTUAITIANTITBUTUULRaN AT UMUIEAamENdUYTas T5u

vuwalulagarnuduasanay

2.1 flisuanansfnyiseusluszuunmsdamsiseus | 4.89 | 0.32 | wnvign
wuuganIaUSumagauvanduysasssuvumalulad
IO ERIAGHY
2.2 {l38Ua11303ATIER YA IUTEUUNSIANT | 4.84 | 0.37 |  wnVign
WeuuuuIanIal Ut gaunandUysasssuuy
wialwlagAnuduaswean
2.3 gisguaiusoajunadeyaduszuunsIanig | 4.84 | 037 | u1ndign
WeuuuuanialSumugaunanduysasssuuy
S < a
walulaganuduaianay
594 | 4.86 | 0.23 | wndgn
3. PUTFUUNITIANTTUTELTUNG
Y = % = I a -
3.1 szuumsdanmsiseuiinaluladainudulsway | 4.68 | 0.48 UNNgn
Han nwnaeulaloudss
Y = % = I a -
3.2 szuumsdamsiseuiinaluladannududsaway | 4.74 | 045 | w1ndign
anunsaldaulaing
3.3 LMD MIBATIUTTUUNTINNTIEUS 4.79 | 042 | wnfign
walwlaganuduswaniinnudausazidiladg
3.4 Vieaseuszuumsinnsieudivalulaanudu | 474 | 056 | wnian
FnanuynzanaeennIsiseusiazaudy
WALlean
59 | 4.74 | 036 |  Wndign
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A1519% 4-7 (6i0)

NaNIs
- 5 SZAUANY
s18n15USTIIU Ussuiu
~ MUNZE
X S.D.
4. AIUSTUUNITIANISADENTHAZNISIANDU
4.1 N1SADAITNNVDILYNVDITTUUTAINAZAIN | 4.79 | 0.42 170
599657
4.2 N3O UAULESINIUTEUUTANNTALIY 479 | 042 |  wn9ign
4.3 SYUUNISIANISEDANTHATNNTIANBULNISASY | 4.79 | 0.54 170

ANUFITUS ST I aeuLaryiSu

4.4 anazantunsidaumsdeansuasnisidney | 4.74 | 045 | 1ndign
YDITHUU

s | 484 | 037 | wnilga

Wwaesau | 4.78 | 034 | andign

1NAN5197 4-7 wudeansUssidiudsransamaesszuunsianisSeuiuuugania
USuimanzmumdndulsasssuuuwmaluladaruduaiway lunmsudanumnzanegly
sefusniign (X = 4.78, S.D. = 0.34) ooz dusiesunuin Fuszuun1sdanis
Bouduumaluladauduasway (Login) dnanwegluseduaniign (X = 4.82, S.D. =
0.25) AMUTFUUNTIANANTTUNTIANTTEUIUULIANIAUSUMINEAunandUUSas sy
waluladenuduaimay daanmegluszduainniign (X = 4.86, S.D. = 0.23) fuszuuns
InnsUTTLIIUNG ﬁ@mmwagﬂuizﬁwmﬁqm (X = 4.74, S.D. = 0.36) LAYAIUTTUUNIS
Jansdeansuazmslineu fnunmeglusefusiniian (X = 4.84, SD. = 0.37)

4.4 wansUsuifisunanisiuyniazannssnienisiFeudnouisunasvdaiouvas
Ji5eu AldSunisdansiSeuiuandneiu $1uau 3 ngu

4.0.1 mawFeuiisuranisilugniizonnesnienisFousvesdiFou Tnswioudiouain
NadLgENIINNTFuesii3ounouazndaiouvesngunaassil 1 1unduiliousnenis
JansiseuiiuuganiaUuimnzaunanduysasssuuumalulagnnuluadwan (ADMS-
MR) ndunaaesd 2 WunguiliSeussnisiansdouiiuuganauiumngmuvdndudia
5933 (ADMS) uaznguit 3 1unguauauiieusensSounsasutuuuni Suiunguas
39 AU Fa3197 4-7
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A15197 4-8 HATUOYVIENANSITEUNBUSHULALNUTEUVRINGUFAIBE

NEUNAADIT 1 NEUNARDIT 2 NANAIUAL
Qi) ADMS-MR ADMS (Seuwuudnf)
NOUSEY | WeAS8Y | AOUBEY | WAWSeU | Nowseu | wauseu
AuT 1 22 25.00 17 24 13 17
AU 2 15 25.67 17 22 11 20
AuT 3 15 26.33 12 24 13 17
AUl 4 21 25.67 19 26 15 19
AUl 5 16 27.00 16 25 9 11
AUl 6 15 26.33 20 28 17 18
AU 7 16 25.00 18 27 18 25
AU 8 14 26.00 16 23 15 17
AU 9 18 27.67 17 26 19 23
AuTt 10 16 27.67 19 23 15 18
AuT 11 21 28.33 13 22 12 15
AUl 12 17 26.67 16 23 12 17
T RE 19 26.33 15 24 14 18
AUl 14 18 25.00 18 24 13 21
AUT 15 22 21.33 14 23 20 14
AU 16 18 22.00 11 24 13 16
AuTt 17 21 23.33 17 26 11 15
AUl 18 14 26.67 20 28 5 15
AuTl 19 18 28.00 20 24 7 22
AUT 20 18 27.33 20 27 17 25
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NauNAARIT 1 NEUNARDIT 2 naNAIUAY
Qulal ADMS-MR ADMS (SouwuuUn)
NOUSHY | WeAS8Y | NOUSEY | MAWUSEW | NoWsN | naasey
AU 21 20 26.00 21 29 15 21
AUt 22 16 25.67 12 21 12 13
AUl 23 11 25.00 19 27 7 15
Aufi 24 15 25.33 12 22 17 24
AuTi 25 21 25.67 14 24 22 28
AUt 26 15 25.33 14 21 20 27
Aufl 27 15 25.33 17 23 19 24
AUl 28 19 25.00 15 22 19 26
AUT 29 14 25.33 14 21 12 16
AUt 30 21 22.67 13 24 19 23
AUl 31 20 24.33 18 26 19 20
AUl 32 10 25.67 14 23 14 17
AUt 33 2 27.00 19 23 16 21
Aufi 34 16 26.00 13 26 19 25
AUTt 35 18 24.67 13 24 19 24
AUl 36 9 25.67 15 22 19 24
AUt 37 14 25.67 15 23 10 16
AUTI 38 16 27.67 10 24 19 22
AUt 39 21 27.91 15 25 20 24
Aade 16.59 25.72 15.85 24.18 15.03 19.82
PITETEUM 3.96 1.53 2.82 2.02 4.13 4.25

mmg’m

INAITNG 4-8 NAFUGNETNNITTEUNTUTOUTA AR ANTUNI@IUNGN AE
nquil 1 MFeumensiseuiiuuganiauiumunzaunanduy3asssuuumalulagainuiy
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a ISP a v A [ - ! ! ~ - a ! A
P[waAN TAnadendaussunindu 25.72 rdudeauuninsgiuyiniy 1.53 Wiaanauaie
1 a ! ! N ! d' [d oA a 1% a I
Aowleu 16.59 AU leuuuiInggIU 3.96 NqunAaedn 2 Wunduiliseurmenisiseus
wuuganIaUFumIIEmunandUysasssy danadenduseuindu 24.18 Adiudeauy
WINTFIUINTU 2.02 HNINALRRENouSEY 15.85 Adrudeauuinnsgiu 2.82 uaznaud 3
o Y aa = a a1 a v v i a
MIguAIe3sn1siseun1sasuuuuUnd danadendussuminiu 19.82 Ardrudeuuy
WINTFIUIAY 4.25 1iinanALadenausey 15.03 Amdudsuuunnsgiu 4.13

4.4.2 wanmsIguiisuranisilugnnzanneeniinsisews lngldnadugnsneusey
wasnaussureIngunaasi 1 Junquilseudmenisiseuiiuuganiausumunzaumdndy
Ysasssuvumalulaganuluaiway nquveassd 2 1Wunquiieusiegluuunisseus
wuugamaliumnzmunandUysasssu waznguenunu Wunquildeudmenisieunisau
WUUUNG uIunguar 39 AU NIF9R15199 4-9

i = ~ & a 1% % 1y} £ =
M1919N 4-9 NamiL‘UiEIUL‘VlEJ‘UNaﬂ1’iﬂ/\luﬂm?mmaamﬂﬂﬁﬁ&mg I@ﬂisﬁmaﬂuqmﬁﬂaquu

LALMAIIYU

. naulsey naaTeu
gy n — — t-test p
X S.D. X S.D.

NAUNAARaT 1
ADMS-MR

39 1659 | 396 | 25.72 | 153 16.651 <.001

' =
NRUVNA[DIN 2

ADMS-M

39 1585 | 2.82 | 24.18 | 2.02 | 23.261 <.001

NANAIUAL
- - 39 15.03 4.13 19.82 4.25 9.202 < .001
LFgULUUUNG

**p<.01

91115797 4-9 WuIAzLLURANAN INAGUABUSBUTeINGUE S BN S BUs NS
FounisaounuuUnd fdsindu 15.03 fadrudeuunnasgiuyiifu 413 wazazuuy
\donansmaaeufsubsundsSsureangugSounieusionisiTeunisasunuuUn den
Wiy 19.82 fidndrutdesuuninssiuiiafu 4.25 ldnaagiuuu ttest (Mafu 9.202
sig < .001 WANYI1 AZLLLIRAENANITNAGEURaUSBULAT HaLSUREIE NS SEunSaeY
wuuUnfuanensfiuegadifoddynieadfisedu .01 InsAzuuudsveInsnadeundasoy
firnniezuuuadevesnsUssiiuneubou

duazuuuedrnansnaasuieusuvesnau S suiifeusionsinnisieuiuuy
YanaUiuNgamdndUFasssuawindy 15.85 favdrudouvuanasg ity 2.82
LarAzLUULAADYRINTIAdEUNANSBUTBINGUIBUTIE BusansIannTSsuduuugania
UdumngmuvandUyasssu dainiu 24.18 fadudsauuinasgidy 2.02 lna
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AYWUL ttest WU 23.261 sig < .001 kARSI NaNSVAdBUTNARYULLRAEReWS B LA
NAUTHUAIENITINNITITEUTLUURANIAUSUWIEA UnANFUYIasTIN Wans1siueg1ed
Todfaneadnfiszdu 01 TnerzuuuadsvemadeundaSeuiiiuinniinzwuunienis
NAdOUNoUIEU
dupzuundsnansmaaeUnouFsuvesnguiSsunisounisiamsiseuiuvugania

Usumangmunandlysasssuvuwmaluladanuduadway Sanvindu 16.59 fadiu
DB9lUuLIATZIUMAAY 3.96 WarATUUULRANANAAB UV BUTDINGNEIT oY
fsusenmaiFeuiuvuganiauumnasmdndUyEasssuuumnaluladeanduaiman
fidindu 25.72 fendnudsuuunsgiusiiu 1.53 ldanziu ttest Wiy 16.651
sig < .001 KAA9I1 AZLUUKANITNAZDUNBULTIULALVALIEUAIENTITUIUUUIANIAUTY
winzmundndlyiasssuvumaluladaudusswmauunndaiusgefilod Ay niads
fsziu 01 lngazuuuadsveImMmageundaseuiimmnnirsuundsvesnmmaaounay
Sgu

4.4.3 wan1sAnwAMNLANANTBIaN SN NIzaRnsyINSEuSTsNdunAaea
i 1 1 dundquilBeusiensiSouiuuuganiauiumnemamdnduysasssnvumalulad
anudusianan ngumnansd 2 1unguilieusnenisizeuiiuuganiauiumaneanamandy
YFasssu uay nguenuay WunguilSeusenmsifeunisaeunuuund famsnail 4-10

M19197 4-10 HANTUSHUWIEURAFUGVENINTSEUTRIISEY Walasun153nnIs

NsSgUIIUANGANaY

waIAURUIUTIUY SS df MS F Sig
AaUs3Iu 1153.917 1 1153.917 | 117.044 | <.001
JEMINNGY 468.295 2 234.147 | 23.750 | <.001
Method 275.879 2 137.939 13.991 <.001
AALAAIALARDY 1094.334 111 9.859
RIREY 56836.000 117
Correct total 3160.479 116

a. R Squared = .654 (Adjusted R Squared = .638)

21199797 4-10 nuAzluuRadugNENIINITsuTesiFeutuag fuitniiFeu
msaeu Hufe Wefi3ouldumsdnnisFeusiunnssiuasiinadensiuunadugrinianis
Feouetadtuddyniadffisedu 01 uazazuuunadugniniansiSsuauduiiusiu
AzuuLvRSsuneuSEusiided Aymsaiiafisyiu 01

SowSsuiisuauunnsinsessadugrinanisdouresouiiFouseitmsSou
msaeuiiunansetuitaze wanslumsisil 4-11
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A151991 4-11 HaNSLUTHUIBUANMULANGANYDINAFUGNTNNITLSUVDIFLTEUTL T B UMY

N133N1sisEUIHuUIanIAUTuMIEauvandUUIasssuvumalulagainy
Juasawmay ngudiseunioumenisdanisiseuduuuganialiumuisaiy
wandUuUsasssu waznguenuaudunguiliieusenisisounsaeusuuUng

() Method (J) Method HasaALadey (1) Std. Error Sie.
RE: RE 2.89744* 1.08023 031
C 5.38462* 1.08023 <.001

RE RE; 2.89744* 1.08023 031

C 248718 1.08023 075
C RE -5.38462* 1.08023 <.001
RE 248718 1.08023 075

* P<.05 llay ** P<.01

NAN5197 4.1 HansIATIERTIeguesAedsvesnadugnssnsITeuvesiFeu
feFBnsSsunsasuiiunnsiteiu fio fisuiisoumensSouiiuuganiauiumanzaiy
ndnduysasssuvumaluladaiudusdema (R E) §iSsuiiioufenisiSouiuvugania
YSumneaunanduysasssy (R E) uay Q’L’%auﬁL'%‘sméhstsSsJumsaauLmUUﬂa (0) Ju
30 fail

'
a =

ASEUTSEUmMENTInNIsSeusuUanIalTumgmumandUUTasTsuuumalulag
anudusiwan WisuisuiugBoudidousenisdanisBouduvuganinuiumanzai
vdndUyTasssn wuidnadugrisniinisSeuiunndsiuegnaeiidoddyiisedu 05 lag
dEvuiiFousonsinnisBouuuuranauiumneaamdnduliassauuumaluladanny
HuatwaniinadugriniansBouganififouiieusnemasoudiuuganiauiumga
nandUysassTu
AEounizeusensdansiFeuduuuganauumngaundnduyiasssnuumalulad
anuiduatanay wWisuifsuiufioud FousonisGounmsasunuuuninuind wadugy’
mensiFoudiunneisiuseisegnaiifodfyiisziv 01 lnefieufiSoufonsinnisitous
uuuganIaviumnzamdnduEasssuuumaluladanuduaiiwan ganindiSeuiizou
MENSITEUNTARULUUUNG
AeunizeumensdamsBeuiuuugamauiumneaumdnduliasssy 1Wisuidiey
fugiFeuiiiousonaSounsaounuuuninuindnadugninaniaiSeudliunndrety
ogiifudrdniszdu 05 lasfiFouniSousonisiSouiuuuganiauiumunzaiumdn

dUUSasTsu Inadugnsninsiseuriiugiseuniseumenisiseunisaauiuuung
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4.5 wanmswSeuidisuanudunadesdnouisunazuaauseuvasdiseu fldsunisdnnis
Beuduansneiy 91w 3 ngu

4.5.1 nausziunnudunadiownoussulaznaassuraanquiiog1uanInIn1g1a9
4-10 lnengunnaesd 1 \Junguiileudionisifeuiuuuganiausumuzniumdn
dudsasssuvuinalulaganuuaiwmay (ADMS-MR) ngqunaaesi 2 iunquiliieusienis
(Y ] 14 [ v o a ! [ !
ANTTLIBUTRUUIANIAYI UL EAURandUYTa5371 (ADMS) kaznaualuAn Ldungu
MIUMELNITIIEUNITARULUUUNR IuNgua 39 AU

M15199 4-12 wauszumudunadlosineuounaznduiouveinguiingia

NALNAADT 1 NALNAADIT 2 NANAIUAY
a9y ADMS-MR ADMS (CEPTRNTIG)
NOUREY | MANTU | NOWToY | NauTU | Nowdsu | nausau

ﬂu'ﬁ' 1 19.00 25.00 17.00 20.67 14.00 16.33
ﬁuﬁ 2 16.33 25.67 14.33 20.33 13.67 21.33
ﬂuﬁ 3 13.33 26.33 14.00 17.33 17.00 17.33
audt a 18.33 25.67 12.67 19.67 15.33 17.33
ﬂuﬁ 5 16.00 27.00 14.33 19.67 15.67 18.67
ﬂuﬁ' 6 10.33 26.33 16.00 22.67 15.67 20.67
ﬂuﬁ 7 13.00 25.00 16.00 19.67 15.33 19.33
ﬂuﬁ' 8 16.33 26.00 15.00 20.67 16.33 19.67
ﬂ‘u‘ﬁl 9 12.67 27.67 13.00 19.33 16.67 17.67
ﬂuﬁ 10 8.67 27.67 16.33 21.00 17.67 19.67
ﬂuﬁ' 11 11.67 28.33 16.33 19.33 15.67 19.67
ﬂuﬁ 12 14.00 26.67 14.67 20.00 10.00 17.33
ﬂuﬁ' 13 13.67 26.33 15.67 21.33 14.67 20.00
ﬂuﬁ 14 15.67 25.00 16.33 23.33 13.67 18.67
ﬂuﬁ 15 14.33 21.33 15.33 20.67 14.00 18.67
ﬂuﬁ' 16 17.00 22.00 14.00 22.33 15.33 18.67
ﬂuﬁ 17 16.67 23.33 16.67 20.00 11.33 16.00
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A15197 4-12 (%19)

NEUNAADIT 1 NEUNARDIT 2 NANAIUAY
di ADMS-MR ADMS (SounuuUnf)
nouUREY | MauTeU | nowdeu | waduTeu | nowlssu | waussu
ﬂu‘ﬁl 18 15.67 26.67 13.00 17.33 12.33 17.67
ﬂu'ﬁ' 19 15.00 28.00 14.67 20.00 9.00 20.00
ﬂu'ﬁl 20 16.33 27.33 15.00 20.67 18.00 23.67
ﬂu'ﬁl 21 18.33 26.00 18.67 21.67 16.00 16.67
ﬂu‘ﬁl 22 17.67 25.67 16.67 19.33 18.33 24.33
ﬂu'ﬁl 23 17.67 25.00 16.67 20.33 22.33 22.33
ﬂuﬁl 24 16.00 25.33 14.33 19.00 21.33 20.33
ﬁu‘ﬁl 25 16.67 25.67 17.00 21.33 18.00 20.00
ﬂu'ﬁl 26 16.33 25.33 14.33 19.67 17.33 19.67
ﬁu‘ﬁl 27 19.00 25.33 16.00 21.67 15.67 22.00
ﬂuﬁ 28 16.33 25.00 14.00 21.67 23.00 19.67
ﬂ‘u‘ﬁl 29 17.67 25.33 14.33 22.00 19.67 19.00
ﬂu‘ﬁl 30 14.67 22.67 16.33 21.33 18.00 19.00
ﬂuﬁ 31 16.33 24.33 13.00 19.67 18.00 17.33
ﬂuﬁ 32 18.33 25.67 17.33 23.00 18.33 22.33
ﬂu‘ﬁl 33 14.33 27.00 16.67 20.33 14.33 18.67
ﬂ‘u‘ﬁl 34 17.67 26.00 14.33 18.33 20.33 21.67
ﬂuﬁ 35 18.33 24.67 15.67 20.00 19.00 17.67
ﬂuﬁl 36 17.67 25.67 18.00 23.67 17.33 21.00
ﬂuﬁ 37 19.00 25.67 17.00 23.00 15.33 17.33
ﬂuﬁl 38 17.67 271.67 17.33 20.67 12.67 16.67
ﬂuﬁ' 39 15.30 27.91 19.67 25.00 14.33 18.00
fa]"][,ga'lg 15.87 25.72 15.58 20.71 16.17 19.28
ARUBIUM 2.36 1.53 1.60 1.61 3.01 1.98
NINTFIU
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= a < A4 & U o N 4 & & oA

1NA519 4-12 wausziiuanuilunaiienvdassuiinadgiadunaungy Ao
nauy 1 MIgurien13InNsiseusiuuanialiumigmuvandUysasssuvumealulag

& a a1 = v a - ! ' = 1w a
ANnuluIS Ay IAafenaaseuingy 25.72 Adulsauuinnsgiuviniu 1.53 Wuan
' A 1 = 1 ! ~ ! d‘ < oA v
ALRdunoweY 15.87 Adiudeauuuinsgiu 2.36 nguneassi 2 1unguiniseusmens
FansiseuTuuIanIAUTUmMINEmMUvaNAUYSasTIY dAnafenauseuindu 20.71 Addu
dl ! U QI U dl 1 a ! ! dl
Weauuiinsgiuminiu 1.61 WiinainAnaiensuisey 15.58 Aduleduuninigiu 1.60

oA o = Y aa = a A = v = | o P
LaENaNN 3 MIguMeITNITSeUNITAULUUUNG dAnadendussuiitu 19.28 Ardiu
WeuuinsgIueinny 1.98 WinanaAedenawsey 16.17 Adulewuuiinsgiu 3.01

4.5.2 nanswisuiisuazuuuadsvenistsafiuanulunadosdineusounazng

Seuveangunaaeil 1 \unquiiseudienisdanisieuiuuuganiauiumuisaiunegn
dUysasssuvumalulagainunduess (ADMS-MR) nqunaaeadl 2 \unquiliSeudiy
M33nNsSEuSLUUanIAUTUMINEIUMANdUYSas TN (ADMS) wag nauauAy Wungud
a 1% = a o | o =
ISEUAIINSITEUNTARURUUUNG TMUIUNGNaY 39 AU IRIN15199 4-13

A151991 4-13 wansiUSeuisuNaUsziliuamnudunaliliosh

fauLsau Naasey
ngy n — — t-test p
X S.D. X S.D.

' =
NRUVIN[DIN 1

(ADMS-MR)

39 1587 | 236 | 25.72 | 153 10.71 <.001

NEUNARDIT 2
(ADMS)

39 1558 | 1.60 | 20.71 | 1.61 22.51 <.001

naNAIUAY
o - 39 16.17 | 3.01 19.28 1.98 6.89 <.001
(oukuuung)

*p<.01

910015997 4-13 wudeziuwRdsnanisusziliuaulunadesineussuvesngy
v A a 1 a a a o a1 PN W
ALSEUMTEUMENITSeuNTaauULUUUNG Ay 16.17 fandiulesuuinasgiumitiu
3.01 wazazhuuadoran1sUssduanudunadissfivduseuveanquiisouniseudienis
SEUNTARUMUUUNA TAYINAY 19.28 TAndudeauuinnsgIuwiiiu 1.98 lanaasiuu t-
test 1YY 6.89 sig < .001 LanaI1 AzkuudsNausriiunudunaiissineusounas
NAUTHUABITNNTLTBUNTFOULVUUNALRNAN A U1 TTBd AynIsadAniszau .01 1ae
AZLUULAAEVDINITUTZEIUNAITIUTAININNTIAZLULLRANTDINITUSZIHUNDULT O d2U

=~ a o, a a a v a a o = o

AziuwadeUseiuaulunaiiie swinoulssuveInquilssuiiseun1sIan1sissusuuy
Jan1AuSumingmavandUysasssuiayiniy 15.58 dadiudewuuiinsgiusinny 1.60
uavaziuuedenaUszfiunudunailiosfveinisuszliundsssureanguiisauiniseusae
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MsdansiFeuduuuganiaUumngaundnduyiasssudauinty 20.71 fedudssun
110591UIAY 1.61 laRanzluu ttest WU 22,51 sig 1Wi1AU < .001 WAAIIT HANTS
UsziiumnudunaidesiiinanzuuuadsdeussunasvdaisusenisiGoudiuuganinuiu
g mmdndUYTasssn uansnsfusgeiifedidymeaiafisziu 01 Tnsazuuuiadeves
msUszdiurnufunadesivdadouiidmnniiasuuuedsvesmsyszifiuanudunaiios
fneuieu diunzuuudsvesmsuseiiunnuilunaifiosineuiSsuveandu fissuiisou
mM3danseusiuuganIaUsumzaaumdndUysasssuvumaluladauduas ey den
Wiy 15.87 fidrdudosuuanasgiuwindu 2.36 uazaguuuedsnanisszdiuady
waiflosindaieuveangugifouniGousenisianisieusivuganiauiumangaumdn
duFasssuuumaluladanduaiaan fawiidy 2572 fadmudonvuannsgiuiity
1.53 leinanziuy t-test Wiy 10.71 sig < 001 uansin AzuuwadsvesnsUsziiiuamdy
WaleIRNeUIT I LAY NS ATEUAILNITINNITTBUIUUUIaNAUSUMIEmUaNdUYSasTTY
vumnelulaanudualwanwnninstuegditudfymaanfisedu 01 neasuuuniens
mMeUszdiuenufunaidesivdadouiidnnitasuuuedsvesmsuseiiiuauidunaiiios
Aneusyu

4.5.3 wamsfingAnuuanawemanIsUszliuaudunalied nan1suszifiuaay
Hunaiflesd uazwadugvimmanisdouves]Fouiiiousenmsinnisidouiuuuganialiu
mngamdnduzasssuumaluladenufuaiman nguiFeuiGousensianisizous
LuUganAUTUBNgAuvandU assIy uazngueuan WunguiliSeusensSeunsaou
wuuund

4.5.3.1 HaNISANYIAINLANAINVBINANITUTTR AT unaLllesRvaIngu

naaesil 1 1JunguiliieusionisdanisBouiiuuganmauiumanemuvanduyiasssuuy
waluladanuduaiawan ngunnassd 2 1unguiiFeuenisdansiFeuduvuganiausu
wanzasmdndUYiasssy wazngumuay iunguiliousmensSeunisaounuulni i
P59 4-14

i =~ = a =, = a v a = Yo
M1319% 4-14 Nﬁﬂ'l’iLTJﬁEJULVIEJUNﬁﬂ?ﬁﬂigmuﬂ’ﬂuLTJUWE}LNE]QWUE]QE‘\JLiEJUL?,JE]‘lﬂ'ﬁU

A5NNSTYUNTADUNLANANGAU

HaIAURUTUTIUY SS df MS F Sig
FUsT 44.412 1 44.412 | 10.150 | .002
FEMINNGY 50.228 2 25.114 | 5.740 .004
Method 31.576 2 15.788 3.608 .030
ﬁhmwmm@m?{au 485.670 111 4.375
33U 51148.398 117
Correct total 729.831 116

**P<.01 (R Squared = .663, Adjusted R Squared = .654)
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~ ' a I a a P X v aa

INENTIN 4-14 nuezwuunansUssdiuanulunalliesfivesisouiuediuisns
SeunIsaau Jude wWatnseulasuis NS sunIsaauNkANANINUISNaR AT LUUNANIS
Usziliuanuunadiosfinduiou eg1sfidedrAnyn1eadfinseau .01 LazAZLUUNANIT
Usziiuanudunalssdndussuianuduiusfuaziuunanisuseiiuanudunaiiia s
Yo euneusuegiityd Ay nsatianTeau .01

= ~ ~ ' a = P a v o A P

WeweuiguauuanAeremani sUsEiiuaulunalile s veglse Ui suny
aa = ~ | o ' a
FnsseumMsaeuLanaiuiaes wandlunisei 4-15

dl Ll a 1 a < =) a ¥ a
197499 4-15 Naﬂ'ﬁL‘Ui’&J‘UL‘V]EJ'U?TJ’]?,JLLG]ﬂG]NGUENNaﬂ"l‘iﬂﬁ%LZJU@’J’]SJLUUW@L&JENWU@QQLiEJ‘L!

MIgudrgn1sIanisiseusuuuianialiuimnuigaunandUysasssuuy
walulaganuduaiwmay nquiiseuniseusienisdnnisieuiuuugania
Usuimnzaunanduysasssy uaznquarunuilunguilisaudienisisau

AFERULUUUNG

(I) Method (J) Method NasARae (-)) Std. Error Sig.
R E; R E; 1.57487* .49920 .008

C 3.00179* .49920 <.001

RE, RE; -1.57487* .49920 .008

C 1.42692% .49920 .019

C E, -3.00179* .49920 <.001

E, -1.42692*% .49920 .019

* P<.05 llay ** P<.01

= a ¢ ] ! N a & A A

31NM15199 4.15 HanTIATIERTIEAvesARfgveINansUssilu A lunaliled
YOIWIHUAIEITNTIOUNTARUNUANAIM D HLSEUNSEUMIENITIANTSSEUTUUUIANIA
Usumungaundnduysasssuvumalulaganuduadaway (R Ey) {i3suiiiiousionis
Y = 1% Y v v A Y a o 1% =
JansiseuskuvIanIAUTUMINE U NFUUSasIIN (R E) Wag HlSeuiiseunisnsisey
nsaeuwuuUng (O) WJu 3 ¢ Asdl

Y o o 1% Y = 1% 1Y) v A =
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AN 5-12 vgmsiseusn 5 and

5.3 nsiimsiamsiieuiraniavuminzaamanduyEassanvumatulaganuduais
wauiaunaIzannasmen1Geud uazaudunafiosdluly
nsihnsdanisseuizaniausumuzaumdnduysasssuuumaluladainuluaie
nasfiatuynnzonnosvanisdens wezarudunailiesiluly Usznaudaeisnng uas
HoulunismsthmaBeululd fi
5.3.1 Fnsdinsdnnisiseuitanialiumangmundnduysasssuvumealulagainy
Juadwaudioftuamzonnssnamabeuy uazanudunadosdluld
nsihnsdanisseuiganiausumunzaumdnduysasssuuumaluladanuduai
uasiofugniizannesnaniaiFoud uaranudunadosdluld dosdininsdeunnumien
MesusIAlsEnaundnven1siieus kA fi3eu (Students) Haou (Teacher) 3nUswasA
n13138u3 (Objectives) ilem (Contents) uazmaluladaiuasaway (Mixed Reality) Tng
psAUsENeUYBINIBEuimsTinadn vz Tiddry Tiun
5.3.1.1 asdUszneusuiiSou fieudosmnunsyiedofuitosiiousdsin 4 oy
e Sinuanananudieaues wazannsaUszgndldanusiufionstaymuagdous
adlud 9 seluly

5.3.1.2 asAusEneuiugaeu Aesliaiuiuasvinuelunisesnuuunisiseusng

Uszaninmdmsumaluladainuaiuay (Mixed Reality) wazdnsnnaugiien Inaantiada
ANWMLIANITVBITEUUNITREUS U ATHENATY ANNTldUIIN wasUfdutusseninegiseu
fuglaeu

5.3.1.3 89AUTENBUATUYAUTEENANITISEUS ABNNUAAUTEANAYRINISISEU;
ffaaunazmnzauaztelinisianasouiivssans imuaz ussaramutmne fidimue



129

5.3.1.4 aeAUsznauauLilent desinisinisuiiloninisiseuinmunzaula
donnnediuingUszasAvesnsiseusiavnguduneveisey
5.3.1.5 asAUsznouduvalulagadiuasnan desdad1uanass (Realism)

WALULAT AT INAUAITHANUANDTILALADAAR DINUANWULLANIZYBITEUUMALLLAT

Y Y a

AURTINAN AN IUTIUN (Engagement) darasuliiSouldrusinlunisiSeuiedis

Y

VY a a

N3efeTosu ANATINETIA (Creativity) duaSulvdisouAnassassAnasui Uy luuiunly
laniailou
5.3.2 GeulvnsthnsdnnsiSeuitaniausummemunandudiasssuuumnalulad
anudusiwauiieiugnzanaesmenisSeusluld
5.3.2.1 sgUuMsIanIsiseuiIanInusumsgmunandUysasssuvumalulag
anudusiwandioniuyamrannosmienindeud Ussneudae 2 daw ldud (1) ssduseneu
yesnsiansiiouiganiauumnymuvdnduyiasssuuumaluladanuduaiwauiie
fluglnzannsnanisdens wezarudunailiesd (2) nsrurumaFeudieganiausu
wngaundndUySasssu 5 duneu Tiud 1) wwansvaaou livdnsrsuanudugidnae
(Sndryamn) vlFgSoududidnit naaevdwmaliinSousududonsouiiodla Jsaz
anunsoduynnzoanoennsteusldvszauaudiie Meussuesauanmasaulatuy
walulagananduaawan (Mixed Reality) 2) udsgauszasAnisious ldndnsssuainaundu
A33nmu (Sdtyeynn) Vil Seuliannudud3dn ddsenuianuaiunse amuainvemiies
LazNnIIugaUsTatAnIsiseu; Meunruesauansrasaulatvumalulaganuduadway

(Mixed Reality) 3) udadunienisseudnunizannesnisnisieus ldwdnsssudugidn
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welulagenuluaiwan (Mixed Reality) 4) fissufinuisnsiseudiedossuumalulad

Y Y a
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Y

szozinamazdadldlunisvinfanssuviutnfnisseu wu Tinsaian Tmdunan Tviuan
Towemnzauiunan Tiweluladdngnauging (Metaverse) wazinaluladanuduasway

(Mixed Reality) 5) giseuldmealulaglunisidiseusauduiuiion Tivansssududidnyusy
(U3deyeysn) vilvgFeusdnususlidniugusuuisnisisoudosadeassa danudu 349n

Y Y 9 Y Y
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guyunsodenuwdusgals axfeaufifodndls Jnsmunzdudautuiioliausadiiu
guyuliuls lagliialiunsousenin Mmudngnaugien (Metaverse) Lagnseauniviaseny
auesvuwalulagnuduaiway (Mixed Reality) 6) fi3susiuiueivssuanilasuesd

aus Mindnsssududidnuana (Yaadtyuni) vibigiseuidnuazidilannuunnaiauwms
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a3Una aAUTENa wasdaiauauuz

m53duises msiduiensediniosiadiouieinunaussousnisenuuunazsinms
Souddmsutindnuiaghdvia inguszasdndnifietmuiguuvunisiSouieisesaades
iaflou uasinwuwanasunsseuiensednsevalioudmsuiluldlunmsiaunanssouy
MIvenLUULaEN1sInNIsseuidmsutindnwaslugaddvia naann1sideazdudselov
RenswaLILLIAnlmin1InsAnAtinsiunaluladdygussing (A) anmuindew
msiSouduvuiaiiounaznszuiunsieuiivuensey WethlulduAtymuasdieduaiu
M3BeudvesiSou dnAnwag agusesims wesdaulemluliaunsaisoudmonues Tned
fersuuzinisseudnianudusaaiosdroinuinisisouilugaiiva aunsadly
Uszandldiiianusglosuaunisfinvuasnisimunisndnagldlueuinan lavaiunsalddu
mnmsmsiauiieiasudnsnmlitugidou dhnweg aguszdins yaansmsmsinm
wazgaulamly nasnauggsioiaulawamiauedsiiiauidunisildinaluladfdsia
unanslesunaiieudosesaadesaiioufimunduiiiuunanesumasouifinevaussse
nsiFoudvesdliauldnunnuaula awsaddsnnsiseusldanynaaiuivazynnan
auifldaudeanisiiugunsaineufiames iPad, Tablet uag Smartphone Taeiiszuy
danseraunnuludaludftisnusiianseainug iewugdilunsinufiRnanssusing 9
Anaudlafitaauazihlugarmassafunisoonuuutas msinnsBeus

nsagUnanside efmena wardeiauauurlumsiseadsdl {idvasuaszardues
meideuasiauenuddy fail

6.1 d3UNaN13IY

6.1.1 Maiwugliuunisiseuiesedaieziailou
= v v a = v I3 A o o v oo
sUwUUNIsiSeusensedlaesialioulsenausig 3 aedusenaundidey Lawn
NILUIUNMTIELUSLUURNTEY SrUUMTBEUsLUUEIRTey uagssuumsiseusivuailou lngdl
TUaLBUAYBILarDIAUTENOU Il

6.1.1.1 93AUsENOUN 1 NT¥UIUNITHEUTLUURIEY (Universal Leaming Process)
Usgnaume 3 Juneuninuaz 9 TUnouLaLYRINTEUIUNNITEUS AB
6.1.1.1.1  Juildrusiuneuieu (Engagement) Litalvgiseuiinnuaula

wazddusiunauiaziiou Usenausiy 3 nszuiunisdeiidifsy o
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1. mahaneuFeu (Access) Wunsguaunsiieenuuulaglvigiouldiddensild
SnouSeuruianssuamelouazasdoiilda

2. Msadensiidrusauneuliou (Build) WWunszuiunisiteenuuulasaiianisivd
AInveIUuddgnseidersinisiieuiiiuitnssukansninsan nsldaussuy
Infugiseu

3. Myvilvdusuneuseu (Intemalize) iWunszurumsiteenuuulaelvgiFoududy
nsdusuneuteuruianIIRenYhuuUnAde U UL Y

6.1.1.1.2 %uﬁﬂLauaawszmmﬁ (Representation) iiali LI ULAANTS

L‘%BuimvLﬁi’fﬂﬂmi‘f@mmiwaqmiﬁau% Usenaudie 3 nszutunisgesitdndny leun

1. N151fean52AIU3 (Access) L‘Uuﬂiumumimaamwuimﬂﬁ”L PEPIRRRIELE
FafoverunBoumum e

2. msa¥eanudlaluansznsiseus Build) Wunszuiunsiieonuuulagligizou
IfdenBoudiagihaudlaludomarszresnafeuinuaweuresgluuulunis
\S8u3 (Leaming Styles) ¥ogi3ouufazyAna tagdnmsounsneinsn1sisousuazis
pevaueINsiFeuiivanvaneliiugisuntauunndis 1wy sruuazviramidladae
puLes Tludesusznaunsussensvonionluniardiu viofurudadiifiousznounis
usseneillomansy

3. msvilviguduiuansznsious (intemalize) WunszurumsiesnuuulagliiFen
aunsaasuuaznumuanudladunsidenanidivanienaisasuansedifyveinisseus
dethlulflumsnunmuanudle saeasuansasnsefanuneuiudaouiioliiinaa
dlafinszdrsuazdniou waguonani fieudiamnsnideniuuunaseunduiouie
Uspifiuanud arudlavdannilldiBeusidemanszauluuds

6.1.1.1.3 FurnUfUsuazuaniminuaiunsa (Action and Expression)
‘:1' vy a P Y] a A o | 2 a va
WelvdSeulalnyinwenianisAatieinlugnisasieUjiiinazuanindiuaiuisa

Usenousng 3 nszuiunisgesdidida T

1. MaifsRansnflnUfiR (Access) lunszuaunsiioonuuulasligizouanse
Wenudsyatanssulunsinyinwemenuieswuauaula

2. msa$rsliiAniinuzuazamaansa (Build) WunszuaunsiiesnuuulagliiSeu
nufoRmueianssudmsuiinnue ndouildsudeiaueuuzuay maaiuusdlunisvi
AanssuitetagliiAsvinuziaganuamsanunUsrasiuazidmneveansiFeus

3. sy lvguduannnisasiioUfu (Internalize) iunszurunisiiesnuuulagli
AiFeuldunsrunansiinu foaluiud Feezdrelvigifouinanusiulalum wamnsaves
putes uazavilugnmsuanseenvesanssnuzsievinuramuasafiannsathluussyndld
Tuanunsalfiumnsnsldsiolulusunan nasnsuausadongasiuansnadndnisidou n1s
UUUNAFRUNDULALNALTEU UaaTUTIBNURANITISEUS



133

6.1.1.2 84AUTENBUN 2 SrUUNITITEUTUUUEIRTYY (Intelligent Learning

System) 1Uuszuunazgreligiseuaunsaiouldmenuedlaednlud® Jadldudszneou

a 1

vossruumalulag Uy usedivg (A) hreatuauunsiseuivesisouusazyaaalanuaiy

aulalvianansaussagauszasdvesnsiiens Usenausme 4 ssdusznouiididey fe 1) szuu
NSSEULUUBIRTLE 2) SLUUIATIIRSEusnlud® 3) seuuiauennuiLuusInsey uaz
4) seuulviAuwuzingansoewuudnlul® InelisneazidennisvinanuueIseuuNsseuswuY
Suasuy feil

<

6.1.1.2.1 s¥UUNSIS8UDIRTee (Intelligent Learning System) 10uszuy

[y

nsBeuiiuusnluianasimihitieagaeuiosuisanuazanlunsSeuildiudisou
lngiinuanusalunisnevauasdenuaulalunisidendifenisiieuivedisouusas
yana sessumsvhausugunsaiivainuans 19eldieuasaznin awnsauduguuuuns
wanwmaniingeraguam nyiinuasderulfimngantugunsaiivarnuats uagtiedaaia
gSeuaunsaseuilinunszuIunisiseuiiiuuenses (Universal Learning Process)

6.1.1.2.2 sruUATIEngi3oudnlud@ (Automatic Learer’s Analysis
System) 1Jusruvresnsvhauitielunisiesizi asavdouwazdniudeyanisdeuives
Ai3ou 19y aneseunmgndiswesteyaua siaiwiildlunsasdeidiltou Jinseiuay
defoganisimundisdsiaiulndlugatyd e-mail Aldlun1samedouldlassnlus
AsIRdeUNSYILUUNAaUReukarndtieu lasandililiiuuuneaeunowseussuuagl
ougaliiuuunageundauiou Jinneiieliazuuunisifanssunazasunani s
Aanssudmuvseliiulalaednlula saenvudieszviwasenudeyaadifinisidissuves
Hi3uldlaesmlulfi wiewiannsniinmesiiiowandoyadmivmonunanaifousiaz
wansielaiuanssUlusindvosSounuigidouldtmundanliludoyadaum

6.1.1.2.3 szuuiiauenu3sanies (ntelligent Knowledge Presentation
System) LﬂuizuumiﬁwmﬁmmmﬁﬂLauaLﬁfammﬁzmﬁtf%auilﬁﬁuQ’L’%EJulﬁImsJé’quﬁa
aufifFouaulonazideniiazifons Faasiauenaudonifiolifizouidrdeninzeusnm
sUuuUTlusazyaraaula Wy aunsadiauaidevifiesuuazvharudladonues vie
thiauemadeniiofladessenounsussseievassusiazdiu ietiauenadoniie
Susuazilinmsusseeomansylusuuuuadfiieldlnesaludd naoniuanunsatiaue

U ada

nsuansdeyaidswiediafiifeieliliinanutideudiuagiu uaganusaveainvse

Y

° v a ad A ay v = v A Y a oA Y] wa
Unauedeyaidvuasdafiifenldusenounisiseusineliiinanusellielalagdnludd
6.1.1.2.4 szuulvAuugingaassguuusnlud® (Automatic Intelligent

Suggestion System) WWusguun1sirunatusalimiuugiinsedetausuuslunisiii

Y a

AanssuRnvinweUJURlMIudSeY naenauansalvnsasulsuensequlazslalunisii

Y
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4

a P a waa | & Yo va ) wa A Yy o a
AanssuannsasdieufuRngndedudastuneuliiudiFouldlagdnlul@ wWelvigiseudn

Y Y

vinwzuaza A sanmgaUszasAuazit e

6.1.1.3 asAUsznaUTl 3 sTUUNIFEuSLUULEToU (Virtual Leamning System) 1
sULuUMsBeusTg S suamnsaiieuslinnanimndenmanenfiunes delesdusznaud
PwdiaduavatiuayunsdoudvesiBouiussuvosulall Usznousie 5 ssduszneud
d1dey Ao 1) ieninisiSeunuuiaiiou 2) Aenssunisiieuuuulaiou
3) UdutusvesdiSeunuuiaiiou 4) deuazninennsmsBeunvuiaiiou uas 5) miauaz
Ussilunauuuiadiou TnsannuadeunsiSeuiuvuiaiiouasidussdussnovddgiiviels

nseuiansaaniululiegisnsuiiuanysalnudunaunisiseus Jausazesnuseney

6.1.1.3.1 UjduiusvesiSeuluuiailou (Virtual Learners’ Interaction)
& aaa ¥ N Ay o ¢ ¥ Y = = = ¥ o o
Juuiselaneusaznsiufduiusvesiouivunseu saudenisdeans nmslvdwuzi

AL ULIITEMI T UUT U S e ulas s e uiUgSsui UM svio s sewailou

Y

6.1.1.3.2 LleuinisiSeunuuiailou (Virtual Learning Contents) 1T

& a Y Y] q' o & faa o
Wemansgveanisseuinunanansnsivsivkazdnnulilugduuulndfdvavussuy

[y al

saulall ielviszuunisiseuiuuusaasvzanunsatunldlunislvausiugiseulaegis

ATAINLALITIALS

&

6.1.1.3.3 @DLALNSWYINTAITLIOULUULALOU (Virtual Media and
& a 1 N v & =~ P ) = Yo va = | )
Resources) Wuewing o Aldidwasesdloatiuayunisiseusiiiulisou deegludnunzves

Y Y

Mdnes deany tenans A des aedeulmuasdaflify aaenuLrdlayanINg
- v 5% aa o ¢ A g v = v
usvwardanuluguuuulnddeyandviavuszuueeuladl Welrissuunisiseuss awnse
anldlunisdeasuiazadvayumassudiielvissuinaudilaluiemansevainis
a 14
Seu3
Y
6.1.1.3.4 AanssunisiSeunuuiailou (Virtual Learning Activities) 1Ty
AanssukaznszUIuNMsSeusvesssunldlaegluan nuindeuvesieniouwuuund udeg

vuszuveaulainiailufanssufieguuonisuialiouniussuuin3otngnouiiames

=

Fegispuannsanfisianssumassuiiuunanesunsseusliangunsalneuiianes

Y

diuynna (PO), Laptop, Tablet wag Smartphone
6.1.1.3.5 nsiakazUseiiunawuuLaiau (Virtual Assessments) 1133

ATINARUNYANTTUNITTBUS VRIS oU e ludnisTauazUseliunanionislddiniy

'
a wva =

wuutuiinngAnssun1sidniseu wuuinu)ia wasuuunaaeuiiegluzluuueaulaiiu

Y A &

venssuaiiou lngszuunisiiouiasininnduifinny nsvaeu daiiuazuuy Ussiliu

HAGNENNTITEUS haeTI8UNaNISITEUSveL Ty
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6.1.2 wamsUszifiunamnzauvesguluunsBuiensesaaiesiadouangideivay
AUMTANYILAzATNALULAE 20 vinw WU YNTIeNsUTHENANUMIENE AN UL UUNTT
Boufersedaniesiaiiou danummnzanoglusduanniign Tailefiarsandusede wui
N5 liBuduaInnsinUf R (internalize) 1uAanssuasunanisinUfus TidiSeuvi
LuunageUndaSsuLazuanNan S eu WleliEi3ouAavinusfinmu niunansioulay
ansafvzilulszgndlivsoudtymdmiunisasiioufifluaaunisaifiunnsnals 3
ARABINNTign (Mean = 5.00 S.D. = 0.00) uardiAadnasuiivanuasmnsenisa da
winzasluseduaniign (Mean = 4.79 S.D. = 0.45) uansliiifiudn mswauguuuunis
BoudensediadeziaieuiiewaunanssauzniseenuuuLarnsiansSeuidmiulingn v
asAaviadiaamnzansnnigalunndd wazanansothlvliusslondieiaminisesnuuy

warn13Innsseusianiulindnuila
6.1.3 myimwanlngnssunisiseuiensedaaiesiailou
anUnenssunisiiouiensedaniesialiouiiewnunanssournseenuuunazdnnis
Seusdmiutnfnuagidvia Useneusie 3 dwuman fie dugldau diusesiunisiseus
wuukaiiau wagdiusesfun1siuvetwnannasunisiseuiesedassialiou lnedl
swazBondail
6.1.3.1 dufl 1 drufldaru Ae druvesffiisrdeslunisldeussuunas
unanvesunsioud Uszneude fi3ou daulemly enarsdfasu douaszuuuay A
Tusunsued Tneflwasdoauiunmsldnumuusuisuiundeya (Context Diagram) feil
6.1.3.1.1 @ufldsududivvesgiifordestunisldauszuunie
wnannesun1siseus Usenaume diuinnalazni1sianauveddldau (User Interface: Ul)
oA nguvesifeunazdaulamly wazdudanisszuu (Back-End) o faeu fauaseuy
ez Al lusunsues lngunumgldnudiufndataznisidnauvesdldei (User Interface:
U leud ameideuidrgszuu Sansdeyadiuyana dearsAdnouiuszuu idenunizou
puauadla envhuvuneaeurewdsy vharudlademanssunZeu shianssuuas
NeaesEnUUR s uniewasind Y HeNLUUNAREUNEUS Y ATITEBUTIBNU
HANTSISEU uazAnmudeyanisidnseuluseuy

6.1.3.1.2  unumgldanuaindnnisseuy (Back-End) wuaiu
1. gaeu Jununlunisidgszuu vailinsedvilussuu dan1slaseasnesneidnn
fanalomansenaiFou fanimmineinsniaFoud uardauaiuuss San1snuneuming
A9nssu uazuUUvadey wazdnnsteyadiSeu (51ede Azuuu nansiFew)
2. Al TUsunsHwes dunumlunisidngssuy Insieiteyasnedvn eenwuy Graphic
User Interface Wamlusunsuaiunun1sinal Ussanuugaeulasiguassuy
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3. gouaszuu Jununlunisidigssuu Ian1ssiedertduariinuadnsnisidau
NIz oUTANITVOLUAT 18TV 1V ADU UINITIANIIFIUTRYATEUULAZIATOUNY
Uszanuauaouuaz Al Tusunsuwes

6.1.3.2 gl 2 drusesiumsiFeuduvuiaiiou Ae druvesgunsal uazvesmisly
mMsiifeszuusinueierisdumediin lnsuvadulszinnuesgunsainnsldau Téun 1a3eq
ADNNILABS, Laptop, Tablet waz Smartphone AUAITIINE9TzUU TakA LoUNALATUNTO
Web Browser 613 9 waznsdsudeifionisidnfeszuuiaiedns wu nsidouseriu
anedyaadumesiidn (Broadband Internet) Wonsornudyanadumnedidnlians (Wi-F)
warmsdeusarnuaIovedyalnsdnidede (Cellular Network)
6.1.3.3 dhudl 3 drusesfumsvhnuvesunaniesunisiseuiensesenioziailon
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wnannesun1siteuIesudanssialiou TUsedninmaiunsaimuIaussausaIunIsINIg
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6.1.652 awiianeladanunimiunisoonuuuiiienisldauinaves
anufianelalusziuanniigannienis Taelefiarsandusiede wuin mssenuuusenis
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wudsusundeyadldaunardruussnovandnenssusyuy essnuuuiduaninenssu
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Chapter 5 )
Adaptive Microlearning Using Mixed =
Reality Technology

Kitiya Promsron >, Prachyanun Nilsook O, and Pallop Piriyasurawong

Abstract The use of microlearning alongside traditional teaching methods is now
optimizing the learning process for Generation Z, who were widely affected by
the requirement to study at home during the coronavirus pandemic of 2019, The
objectives of this research are to: (1) synthesize microlearning processes using
mixed reality technology to solve educational problems: and (2) develop adaptive
microlearning using mixed reality technology. The study discusses the steps required
to achieve these goals. Mixed reality technology allows students to interact in an
environment that blends with the real world, adapting leaming activities to suit the
abilities of each learner. The students learn online together with friends as a creative
learning community, helping them to better understand the content of lessons.

Keywords Adaptive learning + Micro learning - Mixed Reality + Leaming
regression

5.1 Background

5.1.1 The Problem of Learning Regression

Learning loss is often mentioned when schools are closed for long periods during
the summer months. School closures caused by natural disasters or epidemics can
result in significant leaming loss, and this was also true during COVID-19 due to the
global nature of the virus. Students lost more data during lockdown than during a
normal school year. The pandemic has had an enormous impact on students” academic
development, with inevitable learning loss. The effects of the interruption to learning
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have spread far beyond individual students and their families. It also has a decade-
long negative social and economic impact. Students experienced loss in all aspects of
learning, not just in reading and math, but also in the more important areas of social
and emotional wellbeing, which include attitudes to learning, interaction with peers,
and physical and mental development (Zhao, 2022). Elementary school children
may be more vulnerable than secondary school students because they are unable
to engage in learning on their own due to developmental differences and cognitive
abilities (Donnelly & Patrinos, 2022).

The elements that cause leaming loss vary depending on the context (Zhdanov
etal,, 2022). Tt generally takes the formof decreased academic achievement (learning
skills and motivation), memory loss, and remembering and understanding the content
given (Arum et al., 2023), Learning loss can include knowledge (cognition), attitude
(emotions), and lack of skills (mental) during learning. It diminishes the learners,
reduces achievement. and causes learning gaps due to unequal access to education,
with students from the lower socio-economic groups being particularly affected. The
learning process is hampered in remote areas due to limited internet access and the
cost of equipment and the internet (Suyadi et al,, 2023).

5.1.2 The State Has the Power to Halt Such Interruptions,
and Appropriate Policies in This Regard Should Now
Be Executed (ExcelinEd, 2020)

5.1.2.1 Adaptive Learning

Adaptive learning is the adjustment of content and the selection of teaching methods,
Adaptive learning identifies appropriate resources based on the characteristics of
different learners, so organizing the information appropriately is extremely impor-
tant for adaptive learning systems (Xu, 2022). Adaptive learning aims to transform
the teaching style from face-to-face teaching to a learner-centred one. Students' moti-
vation and independence are promoted with the support of adaptive learning digital
technology, which can become more interactive as needed and adapted to the needs
of individual students (Cheng ct al., 2021).

Educational process requirements that help participants optimize different peda-
gogical activities include training and competencies in ¢lectronic systems, knowledge
of artificial intelligence, or advanced programming solutions. Complex algorithms
and extended e-learning platforms play a huge role in adapting learning to new
e-learning environments (Smyrnova-Trybulska et al., 2022), An adaptive learning
platform is one that provides personalized learning for each person by exposing
the students to various forms of learning materials. Some like to read, some like to
listen, some like to respond through their feelings. Traditional teaching uses only
one teaching strategy because it is impossible to implement all these strategies in the
classroom. Adaptive e-leaming systems, however, allow for personalized leaming
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materials based on learners” needs (Ristic et al., 2023). The content and choice of
learning paths can be adapted according to the needs of different learners and their
ability to access learning resources and use tests. Students can identify gaps in their
learning, create assessments, and access various leaming resources (Liu, 2022). In
this way all learners can be helped to achieve their goals.

5.1.3 Microlearning

Microlearning is a small, focused unit of learning consisting of abbreviated learning
activities that usually take between one and ten minutes and are available on multiple
devices. They are designed to develop cognitive and educational skills. Short lessons
are packed with interactive multimedia and can be used for informal training, with
an emphasis on increased efficiency (Shail. 2019). Learning is managed by dividing
innovative ideas into fragments, or tablets of content, also known as micro-content.
These small units are given to learners progressively in whatever way works for them.
Learners focus on specific topics in a time-limited way which facilitates learning and
memorization. Small learning adapts to the limitations of the human brain, taking
into account the individual’s attention span. This is in line with research that proves
that people learn better when engaging in short periods rather than spending long
hours in sessions that can cause information overload. Small group learning consists
of short lessons in the form of writing (text and/or text graphics), podcasts (audio),
or video. In addition to reading, listening, and viewing new content, learning is
also carried out through problem solving, Q&A, quizzes, and/or preparation for
small projects (Zufi¢ & Jurcan, 2015). Several factors have combined to stimulate
the development of microleaming and reveal its positive aspects (Diaz Redondo
et al., 2021). The leaming is more user centred and learners can learn anywhere
with access to advanced cloud services. This technology makes learning possible
anywhere, anytime, and to the maximum benefit of the learner. Mobile microlearning
refers to the activities of learners who use mobile devices for learning purposes. The
expansion of mobile devices has brought new possibilities when it comes to tracking
user activity. However, to provide such a number of personal online services on the
web presents an overwhelming information challenge (Thompson, 2022),

Microleaming is characterized by sub-content and micromedia content. The
components for learning English at college level include micro-content (rela-
tively small units), micromedia (small. portable learning materials), and a micro-
environment (interaction between small learners, micro-learners, and counselling).
Click or tap here to enter text, Social microlearning is a form of social construc-
tivism of microlearning, and involves both student and social performance. In
microlearning, students design leaming activities that go beyond simply remem-
bering, and demonstrate thinking and higher cognitive abilities; these have been
shown to be consistently 204 more effective.
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5.1.4 Mixed Reality (MR)

Mixed reality (MR), combining the physical and digital worlds and made possible by
advances in technology, is the next evolution in human/computer/environment inter-
actions (Aziz et al., 2020), The technology uses virtual reality (VR) and augmented
reality (AR) to combine digital and real-world objects. The adoption of wearable
touch devices has enabled a fully immersive environment for VR and AR applica-
tions. These advances mean that technology can use a variety of methods and stimuli
to develop realistic tactile sensations with the fingertips on touch devices (Christie
et al.,, 2023). Mixed reality enables users to scale virtual models in the physical
workspace taking account of design constraints. This is a breakthrough that enables
new and immersive forms of interaction facilitating the integration of consumers into
the design process for personal production. (Malik et al., 2020) In remote collab-
orative MR, local ¢nvironments are presented remotely, while remote users wear
VR head-mounted displays (HMDs) with video capture, although dealing with them
naturally and actively is often challenging for remote users. Developers create a
scenario in which users can interact in a unified environment that combines the real
world and the virtual world so that virtual reality can be displayed without the need
1o connect to any device.

Since the onset of the COVID-19 pandemic, hybrid remote collaboration has
emerged and is gaining increasing attention. In this type of collaboration, remote
users observe local people in the environment through VR HMDs and collaboration,
with local users wearing AR HMDs in traditional mixed reality remote collaboration
(Luo et al., 2023).

5.2 Adaptive Microlearning Using Mixed Reality
Technology

Adaptive learning and microlearning processes can be synthetized, as shown in
Table 5.1, in the following steps:

(1) Assess knowledge by testing and analvze the student’s ability level. Students
use mixed reality technology in conjunction with online quizzes.

(2) [Identifv learning objectives that are consistent with the learner’s ability level.
Mixed reality technology is used with online test report boards.

(3) Design activities that are small and of short duration, suitable for students
of different abilifies. Mixed reality technology is used in conjunction with a
mapping board that meets their abilities.

(4) Design or select learning materials that are switable for the learners’ learning
level. Mixed reality technology is used in conjunction with knowledge videos.

(5) Evaluate learning. Mixed reality technology is used in conjunction with online
quizzes.

(6) Reflect on assessment results. Notification of academic results.
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The adaptive microlearning model using mixed reality technology is illustrated
in Fig. 5.1,

5.3 Conclusion

Adaptive microlearning is a process in which original learner data is gathered and
evaluated. The leamers' proficiency levels are analyzed, learning objectives corre-
sponding to their competence levels are communicated, and small, short-duration
learning activities suitable for leamers of different abilities are designed. Using tech-
nology materials appropriate to the learners’ learning abilities with development-
based leaming assessments can provide feedback to the learners. Mixed reality tech-
nology creates a scenario where users can interact in an environment that combines
the real and virtual worlds. The adaptive microlearning mixed reality technology
learning model is a learning process that can help learners develop well. Tt is based
on the analysis of learners” original knowledge and meets the abilities of different
learners. Learning materials are small. short, concise, and easy to understand. Mixed
reality technology allows students to interact in an environment that combines the
real and virtual worlds and helps them to understand the lesson.
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2. UNAMURANUNUIUIYIR

Adaptive Micro-learning Model Based on Dhamma using Mixed Reality
to Develop Students to be Good Citizens

Abstract: During the Covid-19 pandemuce Schools mound the world had to close which has resulted in
a learning recession for leamers in terms of acadeinics, skills, and oral and ethical abilities. Leaming
activities must be appropnate to the leamer's skill level The objectives of the research are: 1) To
synthesize the adaptive micro-leamning mode! based on dhamma using mixed reality to develop
students to be good citizens, 2) to develop the adaptive micro-leaming model, 3) to compare the results
of the pre-test with the post-test and 4) to compare the results of the assessment of good citizenship
before studying with after studying. Participants i this study were divided mto two groups 19 experts
and 39 Grade 6 students. Methodology was divided mto four phases 1) Synthesize and develop the
adaptive micro-learning model based on Dhamma using mixed reality to develop students inte good
citizens. 2) The development of the process of adaptive micro-leaming model based on Dhamma using
Mixed Reality to develop students to be good citizens. 3) Compare the scores of learners before and
after school and 4) evaluate academic achievement and evaluate the good citizenship of leamers. The
study results found that Adaptive Micro-learmng based on Dharma using mixed reality has 7 steps
mcludmg: 1) Testing previous knowledge “Dhanmmanmuta™ 2) Infonming the results of the test of
previous knowledge "Atthanyuta” 3) Informing the leaming objectives "Attanyuta" 4) Informing the
learning path "Mattanyuta" 5) Students study knowledge video clips. “Kalanyuta™ 6) learners work
together with friends nsing mixed reality technology, “Panisanyuta” and 7) leamers work together to
discuss and exchange knowledge “Pukkalanyuta”, When using the leaming management model to
develop students, the students have higher acadenuc performance. They are good citizens with scotes
after studying that are higher than thewr scores before studymng.

Keywords: Adaptive Learmng, Micro-Leamung, Mixed Reality, Dhamma principles, Good Citizenship
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Introduction

Prolonged suspension of classes results m a leaming recession regarding academic knowledge, skills,
and moral ethics. Morality and ethics are the guidelines for living for the development of society to be
sustainable since a country can only develop when its people are created (Thonjmda & Srijumnong,
2019) Schools, which are social mstitutions that serve to develop learners' quality, therefore play an
mnportant role i building leamers to be good and moral people. Ethics Although society 1s changing
rapidly, schools still must take care of and develop the quality of leamers to the appropriate lumits,
(Kongtana et al., 2019) When leamers have mdividual differences, their knowledge, skills, and abilities
will be different. Using the same leaming management method does not meet the needs of the learners,
There is a need to change the leaming model using Adaptive learning 1s the adaptation of the content
and choice of how to implement the needs of the educational process, which allows participants to
optimize various teachings. (Engenia et al, 2022) Adaptive Leaming aims to fransform a reaching style
that focuses on teaching from a learner-centered perspective. (Smaili, et al, 2020) It helps promote
student motivaton and ndependence m support of adaptive leaming. Transform by using digital
technology to be more interactive according to needs and adapted to students. (Cheng et al, 2021)
When leaming can be appropriately adjusted to the needs of the leamer. The learming content must be
smtable for the generation of the leamer, Currently, the leamer 15 m Generation Z mmpatient, hikes to
win, and does not like to wait. Teaching with long, dense content that does not answer the questions of
two learners, Teachers should use Microleamme as a learning management with learming units that
focus on relatively small sizes. Consisting of abbreviated leaming activities (usually 1 to 10 minutes)
available on multiple devices, lesson strategies are designed for tramning based on learming and study
skills. The short lessons are filled with mteractive nmltunedia. (Shail, 2019a) Learmng management
facilitates learner potential by dividing new concepts mto fragments, also known as micro-content.
These small units are given to progressive learners. (Diaz Redondo et al, 2021) Leaming in small
groups consists of short lessons in the form of writing (text and/or text graphics). Podcast (audio) ot
video in addition to reading, listening, and viewing new content. Learning 1s also carned out through
problem-solving. Q&A, quzzes and/or small project preparation (Zufic & Jurcan, 2015) Generation Z
students expect more hands-on learming approaches, such as field tnps, and practical application of
leaming concepts. Practical training virtual leaming environment A study area outside the classroom
with modules open 24/7 for learming and they expect a wide range of online academic resources and
software. 1 like mnovation. Trying and seeing short-term rewards and tust in accuracy and content
Compared to previous generations who trust authority, like sitting, listening, and traditions (Mahesh 1
al.,, 2021). Another mteresting technology 15 Mixed Reality (MR) combiues the strengths of Virtal
Reality (VR) and Augmented Reality (AR). A simulation where nsers can inferact in an environment
that merges the real and virtual worlds mto one (Phompanya, 2020)

From the background and importance of the above, It can be seen that each leamer has different
abilities. Leaming activities must be adaptable to the learners skill level and design leaming
armangements that are appropriate to the leamer’s skill level or Adaptive Learmng Enhancing the
leamning process for Generation Z students can use micro-learmng to expand traditiopal leaming
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methods. Increase mterest m leaming using Mixed Reality (MR) as an unportant part of leaming
management to create a virtual reality enviromment for leamers to leam together. Practice adapting to a
society and immerse yourself n the thnll and challenge of a simulated scenario where users can
mileract 1 an environment that merges the real and virtual worlds. Studemt development 1s nmportant m
terms of both knowledge and good citizenship because if students are good citizens, 1t will promote a
peaceful society and be able to develop along with the advancements m technology. Quickly
developing the researcher therefore studied the prineiples of Buddhism and integrated the process to
reduce learners' leaming decline and develop students to be good citizens.

if students are good citizens, it will promote a peaceful society and be able 10 develop along
with the advancements in technology, Quickly developing the researcher therefore studied the
principles of Buddism and itegrated the process to reduce leamers' leaming decline and develop
students to be good citizens,

Literature Review

Good Citizenship

Good citizenship consists of several elements, such as the personal, refational. and social aspects of a
person. ( Trevino et al, 2016) A reflective good citizen of commumty members 1s usually someone who
has hived n the community for a considerable amount of tune, participated i commuuty affairs and
had good relations with others, coopernted with community members, participated in commuty wotk,
and must be aware of their rights and freedoms and the nghts of others m the community (Tiina &
Twine, 2022). Good citizenship should therefore extend to good global cinzenslup. Good citizenship
depends not only on knowledge and understanding of one's own country and bureaucracy but also on
knowledge and understanding about the world with attitude. Therefore, the preparation of good
citizenstup must be camied owt as a wmit of the social world. A healthy society must have global
boundaries. (Upanan et al., 2022) In conclusion. being # good citizen means that a person's status
depends on the laws or regulations of that society. According to the rules, the nghts and obligations of
a person are determined. An identity where status determines nghts and duties A good cihizen must be a
virtuous citizen, ie a citizen with moral values, attitudes, and expected behaviors. Some actions
demonstrate a soctety, and behaviors that reflect the umty or union of mdividuals.

Table 1 Synthesises Good Citizenship Attributes.

Good © n;nudup Anrdutes Reference
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From the synthetic table, Good citizenship charactenstics include: 1) Volnteering in the
community 2) Moral education 3) Concern for the eavironment 4) Civic participation 5) Sense of
nationalisin and natiomal prade 6) Reasonng m everyday life 7) Respect for relationshizps 8) Moral
education 9)Justice-oriented.

Mixed Reality (MR)

Recent technological advancements have led 1o the integration of artificaal mtelhgence. Al and
mixed reality (MR) make it a powerful tool to address critical challenges across a wide range of fields
A combination of the physical and digital worlds is known as Mixed Reality. (Rithish et al., 2023)
Combimng the physical world with the digital world Mixed reality is the next evolution m hman,
computing, and environmental interaction. (Aziz et al., 2020) Leaming using a combmation of VR and
AR allows the physical world to be improved through reality. (Vasilevski & Birt, 2020) Technology,
multimedia, and real-time interactive for the development of "augmented” environments. (Pellas et al |
2020) Technology Educational Tools A type of augmented reality that allows digital objects to be
superimposed in a real enviroument. (Kang & Kang, 2022) In conclusion, mixed reality (MR) refers to
the mtegmtion of digital and real-world objects. It creates a simulation where users can mteract i an
environment that combines the real and virtual worlds mto one so that virtual images or hologram
unages can be displayed without the need to connect to any device. 3D objects are an important
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component i a maxed-reality environment. Users can move around mn the application, viewing distance
may vary. (Vats et al,, 2023) The adoption of wearable touch devices has enabled a fully immersive
enviropment to implement virtual and augmented reality applications. Advances in these matters,
technology uses a vanety of methods and stiumult to develop realistic tactile sensations with the focus
points on the hands and fingertips. In touch devices (Christie et al., 2023) Since the start of the
COVID-19 pandenic, Mixed-reality remote collaboration 1s also happening, gamng more attention. In
this type of collaboration. Remote users observe the local people’s environment through a virtual reality
(HMD) head-mounted display (HMD) and collaborate with local users wearing AR HMDs. (Luo et al.,
2023) In concluston, mixed reality (MR) refers to the mtegration of digital and real-world objects. It
creates a simulation where users can interact in an environment that combines the real and virtual
worlds wro one so that virtual images or bologram unages can be displayed withour the need to connect
1o any device.

tes & sunulation where users can interact in an environment that combines the real and virtual worlds
nto one so that virtual images or hologram inages can be displayed without the need to connect to any
device,

Adaptive Learning

Students receive learming matenals in different ways, some like to read, some like to listen, and
some like to use their feelings. Traditional teaching uses only one teaching strategy. Thus 1s because it
is impossible to implement all strategies in the classroom. At present the adaptive e-learning system
allows for personalised learning matenals to be tailored to the needs of learners. (Ristic et al., 2023) An
adaptive learmng platform that provides personalized leanung for each person. Students can identify
student learmng deficiencies. Create assessments and offer leaming resources (Liu, 2022) Leaming
with adaptive technology adapts learming to an individual so that online leammg s hke working with
that personal tutor and not hke siting and listening to a lecture. (Thompson, 2022) In conclusion,
Adaptive Leaming refers to learmng that can adapt the content and choices of leaming paths according
to the charactenstics of different learners, needs, and abilities of learners by the difficulty of leaming
resources. Create assessments, offer leaming resources, and help all leamers achieve their goals.

Micro-learning

Micro-learning has gained popularity, especially due to the proliferation of mobile devices and
bringing new possibilities 1o track user activity. Web browsers provide convenience. Comfortable and
the same quality not only for content display and internctivity. But also, for tracking user activity. (Jan
Skalka et al, 2020) Micro-leaming open leaming is becommg an eye-catching trend for the next
generation, education where leamers can learn anywhere with access 1o advanced cloud services. Short
Videos Examples of websites or the Internet of Things Usually, microleaming activities are a special
form of mobile learming within 15 minutes. (Sun et al., 2018) Microleamng 1s a combination of
sub-content and chronological transfers in multiple sections, empowering learners without having to
acquire a lot of mformation about it. (Rafiee et al,, 2023) In conclusion, imicrolearning refers to small
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learning, adapted to the lmitations of the human bram taking mto account attention span. When
engaging in a short penod, focusmg on "micro" learming activities, or learming little by little in an
environment, digital media can complement the learmer’s daily routine well. Leamable is believed to be
the best way to learn new things. Design for skill-based traming Leanung and Education The short
lessons are filled with mteractive multunedia

Adaptive Microlearning

From the synthesis of Adaptive Leaming with Micro Learmng of Promsron et al , 2024, The
steps are as follows: 1) Analyse the leamer’s ability level. 2) Infonn leaming objectives that
correspond to the learner's ability level. 3) Design small, short-duration learning activities with small
learmng content sutable for leamers with different abilities, 4) Use leaming matenals that are
appropriate to the level of leaming ability of learners with the use of technology, and 5) Development-
based learming assessments and leaming feedback. The adaptive microlearming process model can be
shown as shown in the picture below (Promsron et al, 2024)

Microleamning

using
o~ Mixed Qa.alifv B
)] ® et N ¢
echnology Tl
informing i o':"'m

Fig. 1 Adaptive Microlearning using Mixed Reality Technology model.

Principles of Buddhism

Thailand is a Buddhist city. The much-talked-about concept of living a bappy life according to
Buddhism 1s to apply "Dhamma" or "Buddhist principles” m leaming management to develop leamers
1o be good people and good citizens. Do not oppress others because they are a sign or qualification of a
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person (Singsom, 2023). Sappuris Dharma 7 1s a category of Dharma that can be carnied out by being a
harmonious principle in one's daily life and about others. It can be practiced by children to adults,
differing only in the awareness or habit of practicing (Neamsawas, 2007). It is the pnnciple of the
fanthful. Dhamma makes 11 a quality of a good person. Dharma of good people (Sukmmnol, 2018). The
application of the 7 pnnciples of Sappuns Dharma consists of 1) Dhammanyuta is the one who knows
the cause, 2) Attanyuta is the one who knows the result, 3) Attanyuta is the one who knows the self,
4) Mattanyuta is the one who knows about it, 5) Kalanyuta is the one who knows the tense, 6)
Prisanyuta is the one who knows the community, and 7) Pukkalanyuta is the person who knows the
person, all of which are things that they apply to the benefit of developing and managing themselves
according to their status (PhraKhamsene & Thitiwut, 2018). In conclusion, Sappuris Dharma refers to
the dharma of a man or a good man, or the dhamma of a fully human man. There are 7 things, study to
know, understand, and practice, so that you can preserve all human values. The 7 principles of Sappuns
are 1o know the canse, to know the effect, to know the self, to know the estimate, to know the tense, to
know the commumty, and to know the person.

Methods

The research comprised 19 participants chosen through purposive sampling These individuals
were carefully selected based on their expertise m designing and developing teaching systems, as well
as their academic positions withun vanous educational isstitutions. Notably, all participants possessed a

wealth of expenence, with each having accrued a minumum of five years in their respective fields of

work

The development of this research study mvolved the design, development, and evaluation of an
Adaptive Micro-leaming Model Based on Dhamma to Develop Students to Good Cinzenship and used
the followmng data collection, analysis, and methods.

Phase 1: Synthesize and develop the adaptive micro-leaming model based on dhamma using
muxed reality to develop students mto good citizens. Searching the literature and related research about
developing the adaptive micro-leaming model based on dhamma using mixed reality to develop
students into good citizens. Collection of information: The researcher nsed the following research tools:
1) an adaptive micro-leaming model based on dhamima to develop students to good citizenship. 2) A
suitability assessment of this model. The statistics used in the data analysis included the mean and
standard deviation of the data, Semi-structured mterview questions were nsed as a data collection tool.
The opinions of experts were sought mn relation to the interview design and information related to the
teaching and learmng management process. This included leaming to nse the adaptive micro-leaming
model based on dhatmma to develop students 1o good citizenship, wcluding learmng content that s
conducive to reversing leaming decline for students, which results in students having better
aclievement and bewng good citizens. Sample questions are as follows:

ns of experts were sought in refation to the mterview design and mformation related to the
teachimg and learning management process. This wcluded leaming to use the adaptive nucro-leaming
model based on dhamma to develop students to good citizenship, including learning content that 1s
conducive to reversing learmng decline for students, which results in students having better
achievement and bemng good citizens. Sample questions are as follows:
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ment process. This included leaming to use the adaptive micro-leaming model based on
dhamma to develop students to good citizenship, including leaming content that is conducive to
reversing learning decline for students, which results i students having better achievement and being
good citizens. Sample questions are as follows:

1. Adaptive Leaming with micro-learmng based on the pnnciples of Sappunsadham process
consists of seven elements: 1) Testing previous knowledge. “Dhammannuta” is & person who knows
the canse. 2) Informung the resulis of the test of previous knowledge. "Atthanynta” is a person who
knows the results. 3) Informing the learming objectives. "Attanyuta® is a person who knows lumself. 4)
Informmg the leaming path. "Mattanyuta” are people who know about. 3) Students study knowledge
video clips, “Kalanyuta™ 15 & person who knows time. 6) learners work together with friends using
mixed reality technology. “Parisanyuta”™ is a person who knows communities, and 7) learners work
together to discuss and exchange knowledge. “Pukkalanyuta™ is a person who knows people. Do vou
think these elements are appropriate or not?

6) leamers work together with fnends usimg mixed reality technology. “Pansanyuta™ is a person
who knows commumties, and 7) leamers work together to discuss and exchange knowledge.
“Pukkalanyuta” is a person who knows people. Do you think these elements are appropniate or not?

) learners work together with frmends using mixed reality technology. “Parisanyuta™ is a person
whoe knows commumities, and 7) leamers work together to discuss and exchange kmowledge.
“Pukkalanyuta” 1s a person who knows people. Do you think these elements are appropniate or not?

2. The process of adaptive micro-leaming based on the principles of Sappunsadham use of
mixed reality technology can revive leaming decline and good citizenship 1) Learners log i to the
learming system. 2) Learners take a test before class 3) The system reports the evaluation results. 4)
The system notifies the content that students need to refresh. 5) Learners enter the learning unit. 6) The
system mforms the learming objectives to the students. 7) Leamer's study leaming content i the
system. 8) Learners jom in the discussion to summanze knowledge. 9) Leamers take a test after
studying 10) Leamners take a test to evaluate their good citizenslup. Evaluate fnends and teachers
evaluate students 11) The teacher is responsible for providing suggestions for using the system. Do you
think these steps are appropriate and how are they appropriate?

3. Do yon think that the approach of using microleaming tailored according to the principles of
Sappunisadhamma based on muxed reality technology can reverse the decline in leammg and good
citizenship?

sed on mixed reality technology can reverse the decline 1 learmng and good citizenship?

4. Do you think that an adaptive micro-leaming model to the principles of Sappurisadham can
reverse the leaming decline?

5. Do vou think that a mcro-leaming model tailored to the principles of Sappunisadham can
create good citizenship?

Phase 2° Estabhshment of the adaptive micro-leaming model based on Dhamma using Mixed
Reality to develop students into good citizens,
Phase 3: Compare the results of the pre-test with the post-test.

Phase 4: Compare the results of the assessment of good citizenship before studying with those
afler studying.

Research Design




299

Adaptive Micro-leaming model Based on Dhamma using Mixed Reality for Develop Students
10 be Good Cinzenship mnvolves Research and Development (R&D) that focuses on development
design. Researchers conducted Syntheses & Integration, Design & Development, and assessed the
success and satisfaction of using leaming systems created as learning matersals based on Mixed
Reahty

In the cognitive synthesis stage Study the problems that leamers have experienced in both
academic and good citizenship leaming recession due to long periods off from school, and study related
research to synthesize leaming models assessed by experts. Apply the leaming system to Grade 6
students to review their knowledge of science subjects m grades 4-6 to prepare for the entrance exam in
Grade 1. Before normal class bowrs It takes about 6 hows to learn, learners mmst complete the assigned
activities during that time. All participants used the Metaverse leaming system with mixed reality
glnsses and computers developed by the researcher as part of an additiona! hour from the course.
Adaptive nucro-learming model based on dhammn to develop students' good citizenstup by learning
with peers in an online classroom. There s a pre-study and post-study exanuination system and a good
citizenship assessment based on study behavior. Behavioral relations between teachers Friends and

Parents

Population and Sample

Participants i this study were divided mto two groups: 1) 19 experts from a mndom sampling
of tertiary institutions, secondary schools, experts from private compames, and temples, all of whom
were technologically proficient; 2) 39 Grade 6 students were randomly selected from a multi-stage
group randonuzation of 214 students from Pathn Than Kindergarten.

Instrument

The adaptive micro-leaming model based on dhamma vsing mixed reality for developing
students to good citizenship consists of 1) a learning system using mixed reality, 2) a performance
assessment form, 3) a pre-school and post-school test, and 4) a student citizenship assessment form.
Statistics used to analyze the data include margins, standard deviations, and percentages. About data
collection The researcher used the research tools detailed above to collect data from all participants
who were required to maintamn anonymity and anonymity, before this step and before proceeding with
data analysis, We provided participants with detailed information on the evaluation enteria

Result
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From synthesizing and developing the adaptive micro-learming model based on dbhamma using
mixed reality to develop students mto good citizens results of the study found that Adaptive Micro-
learming based on Dharma using mixed reality has 7 steps wcluding: 1) Knowing the cause
(Dhammanyuta) 1s the learner who knows the cause that the test 1s to find out what causes the student
1o experience learning disabilities. 2)The learner knows what the results result 1 the student needing to
learn. Thus, the leaming recession can be successfully restored. 3)Self-acquaintance (Attanyuta) is the
purpose of leaming. Seli-knowledge, abilities, aptitudes, and leaming objectives. 4)Beimng an
approximate acquaintance (Mattanyuta) informs the learning path according to the learning recession.
Leamners know how to fit m things, such as knowing how to estunate i leammg, and knowmg how 1o
speak performing various activities. 5)A person who knows the tense (Kalanjuta) 1s a learner who
learns from studying mixed reality media by knowing the appropriate tune and the amount of time it
will take to complete the activity. Perform study duties such as be on tune, be on tune, be on time, be
on time, be on tune. 6)Bemg a commumty acquaintance (Pnsanyuta) am a leamer who uses technology
to attend classes 1ogether with peers as a creative learmng commumty. What 1s 1f like to know that
community or soctety, how to act in order to be suitable for that society to be able to fit imto that
community? without being embarrassed or nervous. 7)A person who knows a person (Pukkalanyuta) 1s
a leamer who knows and understands the differences of a person. Respect the rights of others, know
how to adapt, and work together in hanmony. From the above process. the learning steps can be shown
as shown in Table 2.

Table 2 Process of adaptive micro-learning model based on Dhamma using Mixed Reality to
develop students into good citizens.

The micro-learning process is adapted according to the principles of the
Dharma.
T Kﬁaslcdi:;lcﬂ(ﬁ:ﬁl Post-test Using the pnnzxﬁfc;f k;“'l;{;&lc cause Online Quiz
(Dhammanyuta), the leamer has the knowledge of the cause that the test is to

find out the cause of the student’s learming disabilities

2. Notify the test results Using the principle of being a person who knows the  Display dashboard
results {ego), the leamer knows what the results of the exam result m the

student needing to leamn. Thus, the leaming recession can be successfully

Mixed Reality

restored.
3. Inform learning objectives Use the prnciple of self-awareness (Attanyuta)  Inferactive
to make lesmers known. Self-knowledge, abilities, aptitudes, and leaming dashboard
objectives

4. Inform learmng paths based on leaming recessions Usmg the prmeiple of Interactive
being an approximator (Mattanyuta) makes learners know how to fit m things,  dashboard
such as knowing about how 1o learn, and knowing moderation mn speaking.

Performung vartous activities
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5. Students learn how to learn with mixed reality media systems, Using the
principle of knowing the tense (Kalanjuta), students know the appropriate time
iand the amount of time that will be required to perform study activities, such
as 1o be on time, to be tmely, to be tmely. and to be appropnate.

6. Leamers use leﬂmolog_v to attend classes together with their peers Umng
the principle of being a commumty knower (Prisanyuta), learners know how to
adapt creatively to the learming commuuty. What is 1t hike to know that
comununity or society, how to act in order to be suitable for that society to be
able to fit into that community? without being embasrassed or uervous.

- Virtual Reality
- Augmented
Reality

- Metaverse

- Digatal board
bramstommung

7. Leamers discuss and &chﬁi@ hTu\T'lmigZ 'lr'lsuxg the pmmplet)ﬂ;emg a
person-knower (Pukkalanyuta) makes leamers know and understand the
differences between mdividuals. Respect the nghts of others, know how to
adapt, and work together i hanmony.

- Metaverse
- Digatal board
bramstomung

The above steps can be used 1o create an adaptive micro-learming model based on dhanuna
using mixed reality to develop students to be good citizens can be visualized as shown in Figure 2
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Figure 2 Adaptive micro-leaming model based on diamma using mxed reality to develop students
mto good cihzens
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An adaptive micro-leammg model based on Dharma using mixed reality technology to recover learmng
loss and develop good citizenship can show the trial of the system to students, as shown in Figure 3

Figure 3 shows leamung management with an adaptive micro-learmng mode! based on Dhanna usmg
muxed reality technology to recover learning loss and develop good citizenship.

Learning style evaluation results from expert opinions.

We asked for the courtesy of 19 experts, including experts in curniculum development and
technology learnmg. Both in the public and private sectors, University teachers and monks with
expertise i Buddhist principles. Conduct an assessment of feedback on leaming management styles
The opimon information was found as follows: In terms of learnmg management principles, experts
have the highest level of opmion (X = 4.80). In terms of input. experts have the highest level of opinion

(xX= 4.80). Regarding the learning process, experts have the lughest level of opinion (= 4.77). In terms
of evaluation, experts have the highest level of opinion (¥ = 4.70). In terms of feedback, experts have
the highest level of opimon (¥+ 4.87). In terms of application, experts have the highest level of opiion
(xX=4.89). And experts have an average opinion on all aspects at the highest level (X = 4.78).

Additional expert comments There are opmions that it 1s a very challenging approach to today’s
learning management because of the learning recession that occuss a lot in terms of knowledge and
morality. good citizenship of leamers if adopted this model will be a good option. There 15 an
additional proposal for further development of research that should be designed by incorporating
artificial intelligence. ChatGPT, Bard, or Bing are part of the personal assistant for learners
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T'able 3 Mean, standard deviation, T-test statistic, and statistical significance level in the test
compared the learner’s score pre-test with post-test.

Average S.D.
Mean s.D. t ar Sig 1 tafled
of differences Average Difference

Pre-Test 1928 5256
485 4.671 6479 * 38 0.000
Post-Test 24.13 2041

From Table 3, it was found that the learners had an average score before studying 19.28 points,
o1 64.27 percent, which ts at a far level, and the learners had an average score afler studying 24 13
points, or 80.43 percent, which is at a good level It was found that leamers had statsucally
significantly higher post-study scores than before at the 05 level

Table 4 Mean Standard Deviation T-test statistics and statistical significance levels in comparing
the results of good citizenship assessments before and after studies.

Average S.D. Sig
Mean S.D. of difT e Average 1 dr 1 talled
Difference
e-T 5 i
Pre-Test 1t e 641 4587 8728 * 38 0.000
Post-Test 2231 3.558

From Table 4, it was found that the learners had an average good citizensinp score before
studying 15.90 pomts, or 5726 percent, which is at a fair level, and the leamers had an average good
citizenship score after studying 22.31 points, or 74 90 percent, which 1s at a good level. Statistically
significant at the .05 level

Conclusion

The study shows that the principles-based adaptive mucro-learmng model uses mixed reality
through the evaluaton of the leammmg management model by experts. The experts have the lighest
average opiion in all aspects and are suitable for organizing leaming When the leaming management
model 1s applied to the students, i1 results m the learners having higher results i the post-test than the
post-test and the students having a higher citizensinp assessment after studying than before studying.
Because an adaptive leamung management system 15 the platform's ability to actively engage students.
Thus mereased engagement contnbutes significantly to positive learning outcomes and overall student
success. Adaptive leamung has outstanding potential (Panto et al, 2024). microleaming has a
significant, positive effect on your ahility to learn students. it was stated thal micro-leaming systems
can help students to better understand and ahsorb the leamed knowledge (Lee et al, 2021), MR
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technology can be an unportant additon to learming, providing opportunities to interact with virtual
objects amd gain expeniences that can be compared to real life (Knyazev & Cheremukhina, 2022)

The learning process is designed and developed in the form of a science museum with wide
space and classrooms, consisting of 3D mmages, short video clips, and knowledge shdes before the
content of the lesson. It is like the learner has walked mnto the world of science. Leamers can study by
themselves anywhere, anytime. When learners log in to the learmng system, they can meet friends who
are leaming the same content. Leamers can use MR accessones or Mixed Reality, which is a
technology that combines physical reality with the digital world, making 1t more exciting and
mteresting for students to hive in the vartual reality world and talk with Fniends can Virtual reality. At
the same tune. students can use it through computers, tablets, or smartphones as well, but it will give a
different feeling of excitement and realism.

In addition, the learming format 1s orgamzed according to Sappunsadbamma principles, There
are steps to develop learners to know their own rights and responsibilities by being able to learn and
work with others and being good citizens. Corresponding to Sritho et al., 2020 the seven principles of
Sappunsadhamma are as follows: Knowmng the rules and causes means knowimng the rules of things,
Knowing youwr own duties helps you to fulfill your duties. Consciousness and responsibility help to
understand the purpose of the work and the effective means of aclieving it. The qualities of a good
person are an important driving force in strengthening democratic citizenslip and the stability of a
democratic system that ultimately has equal rights and freedoms among citizens.

This research has limitations: orgamzing learming through teclmology, equipment, mternet, and
basic knowledge because the use of MR accessones 1s comphcated at first. Teachers must be prepared
for leamers before using the equipment And there must be rules for leamers regarding leaming
together. Respecting the rights of others m the virtual reality world is the same as in the real world
Teachers perform their duties by giving advice, gmding students, and following up on the results of
student leaming. Consistent with the study of Viraktamath et al, 2021 said while the idea of creating an
MR classroom 1s an interesting one, the costs belind such a creation can be ¢nommous. However many
students can't choose, so many are trying to revert to the traditional classroom instead of these new
technologies
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