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Abstract

The National Institute of Educational Testing Service (Public Organization) (NIETS) by the standard
of public services in Thailand could be considered one of the most successful public organizations in
Education and Non-education sectors. Throughout 18 years of its existence, it excels in Test administration
performance both qualitatively and quantitatively. Today, the Ministry of Education mandates the new
core curriculum for all schools under its jurisdiction to provide educational services to the people living in
the country with the co-called Competency-Based Education. The shift from the Common Core Standards
to character and competence development deeply impacts how NIETS would carry out its mission to its
roots: what to test and how. This happens amidst the uncertainty amongst the education circle as what
competency-based education (CBE) really means, and how to administer learning that leads to the desired
learing outcomes for the students and for the job market in particular and for the country’ s
competitiveness in general. NIETS needs to re-think and re-design the testing systems that takes into
account such uncertainty, and is able to adopt, adapt, and operate successfully. New IT platform is need,
despite the past success, and incorporate two new systems: Item Bank Management and Decision and
Predictive Analytics to enable NIETS as public organization to cope with rapid and uncertain requirements
from the Ministry and from the actual practice of the schools. To this, it entails new organization, new

capabilities, and new governance system.

Keywords: public organizations, Test administration performance, Competency-Based Education,

Common Core Standards, governance system
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Abstract

Statistical literacy (SL) is an essential skill for citizens in an information-driven era. The
ultimate goal of SL is to be cognizant of the statistical information found in both private and
public contexts. SL includes important components such as knowledge of statistics, context,
and mathematics. Therefore, assessing SL involves more than simply checking for right or wrong
answers. The objective of this article was to present the concept of SL assessment. The main
points of the article include: 1) SL was the ability to interpret, critically evaluating statistical
information and discussing or coonmunicating the opinions to argue or support statistical conclusions,
and lead to decisions regarding personal and public matters 2) the assessment of SL for students
based on three hierarchical levels of construct: understanding basic statistical terminology;
understanding statistical terminology as it appears in context, and the ability to question claims
made in context without proper statistical justification, classify the level of SL into 6 levels from
the lowest level to the highest level, namely the idiosyncratic, informal, inconsistent, consistent
non-critical, critical, and critical mathematical level and 3) the using a test item to classify the
6 levels of SL among 35 Matthayomsuksa 3 students and 28 Matthayomsuksa 6 students,
totaling 63 students. The findings indicate that it is possible to select test items consistent
with the critical mathematical level and create criteria based on behavioral indicators for each

level of SL.

Keywords: assessment, statistical literacy, statistical test items
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Abstract

Subjective tests are assessment tools that reflect a learner's language, writing, and
formal communication abilities. The purpose of this study is to compare O-NET test results in
the Thai language by subjective examinations, both total and individual scores of Secondary
3 students in Ratchaburi Province and compare the results of subjective examinations from
different academic years and school affiliations. And compare the results of examinations in
academic years that have held subjective examinations - there have been no subjective
examinations. The population was Secondary 3 students in Ratchaburi Province who took the
O-NET between 2020 and 2022 in the Thai language. Data were analyzed using t-test and
ANOVA to compare examination results. The results of the study found that 1) the average
score from the language exam The overall subjective examination of students in the 2022
academic year was significantly higher than in 2021. But in some cases, student questions in
the 2022 academic year had lower average scores.?) In addition, it was found that the average
scores from the subjective examinations also varied according to the academic year and the
school affiliation, with the students under Office of the Private Education Commission has a
higher average score than students under Office of the Basic Education Commission and
Department of Local Administration. 3) As for the examination results in the academic year
where there was a subjective examination - there were no subjective examinations, it was
found that the average O-NET score in Thai language without a subjective exam (academic
year 2020) is not different from the year in which there was a subjective exam in the 2021
academic year, but significant differences were found with the 2022 academic year. Therefore,
the results suggest the need for policies supporting teaching and learning activities related to

reading and writing.

Keyword: Ordinary National Educational Test (O-NET), Subjective exam, Thai language
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wUsUsiu (ANOVA)

NaN15I8

1. an1silSsuiisunanisaau O-NET TudadauanuaiwunaiuidnisAnen

NanTIATIEMYeyadmiUNsneuTngUIzawndl 1 1ilelTouiieunanisasy O-NET Tuim
awilnevestndsutussendnuddl 3 Smiamay3 luveasudnifpssymnsdnsnu 2564 wae
2565 agyimauTsuiiisusznannguinifousenng 2 7 lneflaunfgiuniside Ao dnifeu
Fusfseufnundil 3 finaeuludmsfinu 2564 SazuuulunsieasudmisluuananatutnGen
fnaeuludnisfinu 2565 Fevinismadeunieadi t-test ielunwsuuazerevesoaeudat
feaundendsd

AN 2 wanIRan1sSeusuNaniIsaau O-NET Tuveapusniy

- - Levene's Mean t-test
Un1sAnen N M SD
Test Difference t daf p
AMNFINToFERUDAUY (30 ATHUL)
g 2564 2,349 16.41 6.25 24.061*** 0.385 2.425*%  48.44.946 0.015
g 2565 5374 16.79 6.81
$afl 1: doauunsu (10 AzLLL)
g 2564 2,349 654 226 135017%** 0.468 7.875*%**  5310.706 <.001

J 2565 5374  6.08 2.70
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- = Levene's Mean t-test
Un1sAnen N M SD
Test Difference t daf P
$af 2: Aisrzviunenu (5 Azuuw)
g 2564 2,349 205 1.26 1525.156%** 0.107 2.873**  6719.753 0.004
J 2565 5374 195 1.97
$a7 3: uansANAATIU (15 AzLLuL)
g 2564 2,349 781 4.30 0.798 0.960 9.346***  7721.000 <.001

J 2565 5374 877 4.09

T T
o aa o w aaa

** filpdiAgneadanszau 001, ** SdsdAgnieadanszau 01, * ddvdAgynsedanszau .05

1NASNN 2 HansiUSsuiguNan1saau O-NET 3vnuninglusedaudnievaetnisauty
) = a ! P v W o $ o ¢ A
Tseudnwndf 3 wudn navesnzwuusINludadaudnte (30 AzWUY) UNLSsuTulsouAnw IO 3
Nasuludnisfne 2564 Azilazuuuadsuanaissiuinseunaeuludnisfine 2565 euelidudAsy
mMeada Inenanismaaeuludnisfinw 2565 dazuuusinganiuanisnaaeuludnisfnw 2564 W
a < [ ) ' v a :.’/ LY} = a a = a =
AR1suNTdusI8daAauaznUN UnSsutulseudnudN 3 Raeuludnsfinwl 2564 TevkuuiRde
wanAanUNNSsunaauludnIsAny 2565 NUTDANDILVEN 1: #BANUUNDIUY (10 AZWUL) VBN 2:
a s ! ¥ o ¥ P a =1 ! Ao o W aa
AATIZUUYDU (5 AZUUL) LAZVDAININTON 3: UAAIAILAALAU (15 Azl p8altud1AgNI9ada

Taelunnsiuashuusnlutadaudnte (30 ATLUL) NANISNAADUVINNLSHUTULSEUFAN®YN
19 3 Tudnsfinw 2565 (M = 16.79, SD = 6.81) HAzwuusinainimanmageuludnisinw 2564
(M = 16.41, SD = 6.25) watlanarsadusionundunu wan1snaasuvastinssuludnis@ne
2564 Tura10uveN 1: Y9AMUUNDIU UATYBT 2: ILATITNUNDIY AALLUULAG UEINIINANTT
naaauludn1sAnen 2565 waluvrarinnuvaf 3: waniAnuAnTiu nan1snaasuludnisfne 2565
~ a ! P ! I = ¥ Y, YA a ]
fpzuuuaioganidnisdnel 2564 agnelsinmuiionisved1niuvedl 3: LanIAUAALIY
(15 Azuuw) dardindnanudAyns olnannIsInAzLUUNINN1518900 U 9 inlnnaaziuuly
amsvasinieutuisendnudn 3 ludnns@nw 2565 gannd 2564 uenainildlevinnTinsiey
Bedn ndunuwedsy “aadsuliassrunanumulanefimvun (5 Azuuy)” dylaaziuy 0 AzLuY
Aoumswilawawuiasu IngludnisAnud 2564 Andusesar 49.43 uwazd 2565 Andusesay
44.32 ypstuniseunwaeululuy

2. nan15lSeuLiisunanisaau O-NET Tudadaudnily 31unaudannlsaseu

HAN1TAATIENVeYAd T UNSReUIngUsEasan 2 WeAnwinauduiusseninednisiinw
wazdsinlsafouvesdnissunasnanisilsuiisunanisaey O-NET Tulgnniwilnesuuuudniy

LY

A o o = ' o ' = = v a = ! )~ a
LSJE)‘LmLi&JHNM’]@JLLMﬂG}NﬂﬂLUiSWQNﬂmiﬂﬂ‘lﬁ’lLLazmﬂ@IiﬂLiEJmJEJ\‘IumiEJuwialm Iﬂﬁ]llallll(ﬂi']u
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A53798 Ae Jn1sAnwidnssunasukazdanalsassuluvinlvnanziuulunisvinvesasudnitevas

HnSsutulssNAnedN 3 unnA1eAY FYinsuageumMesnn Two-way ANOVA Tngiisiuazidensail

A15197 3 wansNanTIsiUSsUsudsRuvedausmusludIv N e udinawazdnis@Enen

. HadnsAzILULIRAY
VLY EA Y N M SD . .
U 2564 - U2565

d1INUANENTIUNINTANYITUNUZIU: ang.

Jns@nwn 2564 1,636 16.36 6.39 0.225

Jns@nuwn 2565 3,124 16.13 7.09
nsudua’%umsﬂnﬂsmﬁaaﬁu: GIR 1.454*

Un1sfnw 2564 143 14.79 5.82

Un1s@nun 2565 425 16.25 6.40

A1UNUAIZNTTUNITEWEIUNISANYILDNYU: &Y.
Jnnsfnen 2564 510 17.08 5.78 0.966**
JnsAnw 2565 1,780 18.04 6.18

dUnauldansznsen1saanAne: o

Insfinwn 2564 46 17.75 6.43 0.825
Insfinwn 2565 45 18.58 6.86
# e Sduddyvneadffisedu 01, * wweds Svddynieadnisesv .05

v

A15197 4 wanaNanIsiUSsusudsrauredausnueludIv N e meaudanawasdnis@nun

Yualsaiseu N M SD AR
an. a. 7. e,

UnsAinwn 2564

ang. 1,636 16.36 6.39 1.564 0.718 1.396 6.145%*

dn. 143 14.79 5.82 - 2.282%* 2.960 4.579

GRA 510 17.08 5.78 - - 0.678 6.861%**

27. 46 17.75 5.73 - - - 7.538**

W, 14 10.21 6.43 - - - -
UnmsAnun 2565

ang. 3,124 16.13 7.09 0.115 1.909%** 2.446 -

an. 425 16.25 6.40 1.794%%* 2.331 -

GRA 1,780 18.04 6.18 - - 0.537 -

27. 45 18.58 6.86 - - . B,

1Y

** ey AdvdAgnsaianseau 001, ** wineia SdedAgyneadanszau 01
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29159991 3 uay 4 WU HAN1IABY O-NET denwilnelureaeudatovesinFouty
fenfnundil 3 SnaufduiussemadnsinuniudstelsaSou Sewaufduiusia F v 4.633
wazditfudfneadnTiszsu 01 wansmanisaeu O-NET SvanwiineluthiSeuduisendnudi
3 szulsUmlumudnisfnwinardsialsnfou vieszduvesazuunindsainnisasy O-NET 31
awlnesUuuusndslafuransgnuananuuanaslupudmsfnsuasdatalsniou fafuimes
yhmsisuieudsseuluumazszfuresnaueaais Bonferroni

Tanun Tulins@inen 2564 tniFeuiieglulsaieudsia we. (M = 10.21, SD = 6.43) agd]

Han1saeuIn A ingluveasudniounnaifuinseunegludaindy 4 lawn ang. (M = 16.36

SD = 6.39) @%. (M = 17.08, SD = 5.78) uag 81. (M = 17.75, SD = 5.73) egnsfitiudAaymneadad
5%AU .01 EJﬂLguﬁfm%sJuﬁagﬂué’ﬁm an. dwsuiniGoudiegludsia an. (M = 14.79, SD = 5.82) axil
nansaeuLeanudaouanmsiuiinGeufiegulssSeudatn av. ensdideddymsadaiszdu 01
AUHADY 9 maaﬁm‘%suﬁa@ué’qﬁ’wﬁwﬁ’uﬁmaﬂmuuLa?{s%aaaué’mﬁaiu%wmmlmlﬁLmﬂm"mﬁ’u

sy nildedrAyn1eada asululnasfinen 2565 nuln dniseuiiegludeda av. (M = 18.04,

'
1Y LY =

SD = 6.18) 9xfinanisaeuredeusavuLanasi UL NS suTiogly ang. (M=16.13, SD = 7.09) uay

Y

o o a a

an. (M = 16.25, SD = 6.50) pgnsildudrdgynisatiansedu .001 sudniSeuneyludiininieiuing

o o

Azluuadgvegausnlululvinwlneluweanaisiueeefidedrdnieaiia wonanidazwiulaan

¥MINUNISANYT 2564 wazUn15AN®T 2565 NANISEDUVDEDUD AL VDIUNLS YULWAIUINITVY
lnstdnissuneglsusouludein an. uag av. swlinanzuuuRisveasudndeluivinwinegasdy

o w a

pelitudAyneada enudnseuneyludsin ang. Tanaswnluginin

a4y aa

3. wan1suSeuLisunanisaau O-NET seuinslniidesaudniunazlilidedaudniie

mami‘iLﬂiwﬁ%@gaﬁm%’umimaui’mqﬂizmﬁﬁ 3 | fioS Ui UNARE LUUTINTBINTAOU
O-NET Fwmnwilne Tudnisdneitiinisdnaeuveasusmids (J 2564 wag 2565) fudnnsinuitlud
gaaeusnis (U 2563) ddlunanzuuusiunisasy O-NET Junwlne Inedauufgiunisive Ao
nGoudussonfnudn 3 faeuludnisdne 2564 uas 2565 asnesiinzuuusIuyed O-NET 34
mMurlnglauananstuineudusoudnudd 3 faeuludnisinw 2563 vnmsnadeunioada
One-way ANOVA iiaiU3suiteunanzuuusin O-NET ludmamwilvevssindousulseudnundi

3 JaInsvys
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A15197 5 wansRanIsiUSsUgudsraunNan1saau O-NET Unlullveaeudnils — JNllvedausniy

v
=

- Naﬁi’mﬂmmuLQa
Unshnw N M SD o o
Tndlonte ({ 2564) Iniondy (U 2565)
Jlaslsmte (J 2563) 3044 5650  15.49 0.634 1.842%%
Jitisndy @ 2564) 2,349 5586 1591 - 1.208**
Jfidisne (@ 2565) 5374 5465 1644 - ;

F=13.820, p <.001

v
o @ aaa

** 959889 AUYdAYNNETANTEAU 001, ** ey ddvdAgnsananszdu .01

INA15197 5 Nan1sSeuiisunanisasu O-NET semedniiveasusntswazluilveasu

AU WU NARZLUUSINYDINNTADU O-NET Ivnniwlneiisstsusy 1 Ins@nwiikanaeiy dadl

a

A1 F 979y 13.820 waziieddgvieads fdaduisihnmsdeuiisuneanalunie Scheffe lng
WU Waazuuulady O-NET Tudrniwiinevesdnissuiiaeuludnis@ne 2563 gedeluinigin
Yodousnupaly (M = 56.50, SD = 15.49) fiazuuuadluunnasessiitvdrAgyiuiniteunasuly

7 2564 Ain151vedpUsAdENIlY (M = 55.86, SD =15.91) WANUAIULANAIUDINAALLUULAAEY

o w a

O-NET Tidmnenineesnafitedfumisadfsemnsinssunasulud 2563 fudnissunasud 2565

AUNsuveaaUd NNty (M = 54.65, SD = 16.44) uananniiilotUS s Ug UNAALLULLREA 8571
ANSaauU O-NET 3vnnwtnesgmnedniinisinasulaslyvsdsusniy (Jn1s@nwn 2564 - 2565)

wu2n UniseunasuludnisAne 2564 fnavasnzwuuads O-NET Tudsniwinewanaisiuiniseu

°o v aa

naouludnis@nw 2565 aenelitsdAgynieaia

anUsewa

enauingUsrasalunsidevedl 1 wiailSeuiisunanisasu O-NET Innrwingluvedey

'
Y

Sy szinednns@ine 2564 AU 2565 MTUNANTIET8 LazAzwuuTN kansanuluduluaiy
auufgrIunTelaenudn dnissunaeuludnisfinen 2564 aslinsuuuadownnasiuineuniasy

Tudn1s@nwn 2565 M9ALkUUdAUETUAINTINLAZT AL TA8AINNITYINUBLY B UDATBUBIUNLS U

[V Y
a

¥ oo o A A a g ‘4o "
JuliseuAnw1dn 3 Tuses UTYUILATIENUNOUAN AN N AU (5 AZLUL) dnlangiuu 0

Y
N 7 [ v [

Azuuu 1euns miavesyiuiasuludmiasvyisislud 2564 uag 2565 unaddialuiiosnns
'3Lﬂswﬁummwmzﬁé'}ffmﬁﬂmmﬁﬁmﬂam’in%@ﬁwmmﬁlu ﬂiu%aaaué”mﬁfa wATedey “9udou
Ainsignuneuaialangfifinun” Lﬂwﬁﬂummmmmﬁp@%‘auéjaqﬁLﬁaﬂwséwué’uiﬂﬂawu N
;;émﬁfv%mmlgﬁ%zﬁﬂﬁlﬁﬂa?ﬁﬁémuasmmmﬁﬁmmgﬁléjmﬂmiéﬁulﬂe[,%ﬂiziaﬁuﬁléj Fadle

Wiguiunangasununainniwling we. 2551 gissuduliseudnuidi 1 - 3 arsdauaunsaly
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madou (@senadow) madougeru/Anser Jnsa 9ndents 1wy Bosdu unaudeinis
AUTIASe gunsnay Timadeuussesuasnssau gisumsiarwannsalunsoiu (@
3o annsaeudulamnudifainizesiienn srylarnuddquarsieasden M3 fuanu
wazeudululaveades uazanuanansolumsiemsiuazuunveifionis veyaaduayu unu
Fsrnuailaninniseruunauaraseununsdsunionouteasudntslaensdulaeuuay
3LATIENUNAIIL ALLUIAA Bloom’s Taxonomy (Bloom et al, 1956) yenandlunisiauay
UszLﬁumamqmiﬁﬂmmaq;;L%smiumﬁLﬂiwﬁumémmuLLu’;ﬁm%mf‘mmmwmam% Coady (1979)
lpgsuneirtumssiuiiomaiisugmesendemsufduiusvestade 3 Uszms 1) arwannsons
AUAR 2) mmglﬁu 3) Na38NsrUIUM3 WONAINT Goodman (1987) A1 ;géfmwmmmagw
voAutuslnvermudsludoinisasmumnevesedunssuiunisindng Ae nsevh
M3 quYeAIIY MaAFes MamnaeuAsiigeuAngnaeuisatuiesiu 4 Famseuileidou
Ansgvuneumalaneiitinua neserduanugiuiutadodidysudunils enananilenn unaa
Tureseusntivenaiduiessnlnudmivyasy lulnerdenugiinvesyaey shlnezuuuluvoaey
oy asulud 2564 wazd 2565 ln 0 Azuuwiouns wilwosyaaurianun Fuiuninden
wmmﬁﬁmﬂﬁé&auéﬂmﬁaL%mﬁuﬁmﬁﬁﬁﬁy

Tutagusvasaved 2 Wefnwnaufduitussennadnisfnu 2564 - 2565 Fudafnves
TsadsuiiinGeusgnonanisaey O-NET Innwiveluresoudnde nanisAnwiduluauauuigiu
meissuEnlaenu Azuwedsnnmvaguinnwlne suuuureasusntouUsuTulua
Tnsfnwdudadlsaiou netdniFeuludedn av. fazuuuedoganntdnBouludsin ang. uas an.
Tunnd Tasiamzlud 2565 genneensiifoddny uaztinFeuilegludstn ang. fazuuuadvanain
lusniin meantnGeufiegludsindu q nduilazuuundegedu sevnsdnsine 2564 uay 2565
7 9q9AARDITUIIBINUHATEIANTUNAGDUNIINTANY IR (2566b) TnBnanIsnAaaudIDn
mwilnesuuuureseudnislusyiuussmalnsazuuuiaionanismagouinamwivesuiuuredoy

v v

ondeludnisfinen 2565 (M=16.09) ﬁ]%flﬂzLLuuLagﬁﬁdUizL%ﬁ&jﬁﬂ’i’]ﬂﬂﬁiﬁﬂ‘l&k’] 2564 (M=14.40) up

v v

A a = o = [ YY) = o A «:4' ' ¥
L?,JaW"i]'l'ﬁm’Wﬂﬁﬁx‘iﬂﬂuﬂL'ﬁEJUIUﬂQﬂﬂ ﬂWj. Iu{jﬂ?'ﬁﬁﬂ‘l&ﬂ 2565 NAUNUAZLLUULRAYANAIN Jnounul

wigfutnseuludwmingeys Swsiuuadennnimageuivaiwingsuuuuveaeudniyves

a A

Uniseuludaie ang. Ymdnssys Nanasoradunaniainnisiazuuulutes “sermuuneny (10

]

'
o w Y

AZLUL)” Lay “AATIzruNeu (5 Aziuw)” ovnsiltodiAy dessveianatnidnnulunissoniny

o v a al o

wu laanudAgAnssudiunfdoudiluasuniu ¥1an15enaiee1e gaaulluANA19IINUNB U

v Y
v '

Lﬂumu WazAI8819aRANAIANINNUIUAITIATITUUNDY LU ﬁﬂisﬁﬂﬂ%wjﬂ Qﬁ@UW@Uﬁ@Ui%L&U

Wuau (@adunaeeunian1sAnuuneed, 2566a) Fsdgymivand onanslmindyniisiiuiney
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Y =

nsdoanslumiunisyn madeu uaznisuanioan lunieuds @dnauangnssunsnsfng
Fuiiugnu, 2566) uenanilauaunsolumseudsudaduauinuuzrienisFougnaeadia
wazn33nsveYa (Information Management) lugafilwnvuiiveyaiomiivainuas wasmans
YoM

dwiuiaguirasalunsideved 3 ilewSeuifisunanisaey O-NET Fvrn1wilng Tud
msfnwiifnisdnaoureaaudndy (T 2564 way 2565) fudnmsfnmitlufiveaeudate (J 2563)
uamsdnwuiulumuauufgiunsideunsaiu lnewunsenndudnisdnundisslulyveasudnie
yaouiiazuuuadsluuanaatuliGuiveasusaiie (I 2564) undunumiuuanansessiidoddy
maadnluddaluiifivoaoudmionioludnisine 2565 duyaouiinzuuutadsussniyasulud
2563 figslufinisihvedeusniounlyesnsiifuddymaada (wans = 1.862) idululangaoulud
2565 agviaziuuadslumuvesUsivanas AnsanlannamsUisuifisunamsaouanizyedey

dntlysznnad 2564 waz 2565 lunns19i 2 aziuland 2565 yasuviazuulRAgveaaUsnileg

'
o w

n1l 2564 eeediduddy wneenslsimumniinnsanlun nsunan1sweInz LY As TN (Usiy

v v

wazonde) Nan9sEINeAswULLAY U 2563 way 2565 tuu1ndn Wena1sanD9AuLneInsauda

B4
a o

TAs9e319 (Construct Validity) G;’J‘EJLVIﬂﬁﬂﬂ'ﬁLﬁEJUﬁUﬂ@INVl””U@] (Known-Group Technique) na1ifie
yaoulunndidnuusaudnmiioutufoduinFoudussonfnudd 3 fufunosddnvunauds
wiloufunFeluumnasiuluis 3 dnsfne Samasemnsdnisfinu 2563 way 2564 faruiianss
Felaseasng unszmnadnisine 2563 uay 2565 fanuifissnsadlasasaluaonaasiy
unszAuALAlanALn s?iﬂmmL‘1'7immamﬂﬁy%'uwaﬂizmmﬂﬁﬂ%’ammLﬁuLaﬂﬁuémaﬂﬂa;m;maU
(¥ Runvies, 2564) nafe gaeuludnisAne 2565 fenugarmamisalunmslyniuilng

annes WiulaandnisAne 2564 Lag 2565 NaAzLuLLRAsSIUNITaaU O-NET Juniwilnenannig

'
o o

ﬁuaéwﬁﬁ’amﬂag o8n3lsAnuAIsTnnsAns LRI s U issnsadslasasisluyeasy
uaﬂmnﬁmamsﬁﬂmé’fﬁﬁﬂﬁﬁui7m'ﬁﬁﬂww%ﬁuﬁugfluﬁ%’umamwmamﬂaaflumsajmsl,l,w%izmm
vaslsaRndelafalalsun 2019 LL@Sﬂ’]iL%EJLW]Nlﬂ@M%@EJ8M161§ﬁﬁ71%&;ﬁEJUIGT%JUﬂﬁﬂﬂVTﬂ‘USL%fl
UiURanas Vf’]lﬂ/;jLﬁﬂﬂ’l’wﬂ’lﬁL%‘EJHEDGWQE]EJ (Learning Loss) Iumm'gmmamwsmmqmwwaq
TniFou siamnenunisotusendouls a1ainusn1sAeans uasdiaNansENUNI9eoNRoNIsIAe

a a o w

lanmalunisiseusmnunaauisusnguanuasn1siseuiannsuiuiRase @rdnnuaugnssunis

1
A =

NSANYITURUGIY, 2566) Fananzkuwafssun1saey O-NET dniseutudsendnwdn 3 ludmin

s1vuslasunansevuluunntn
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Ualauauue

UBLAUBLULARNISHAIUIUANGASUATN1TEOY

1. vaiauauuzdmiugaey ieiauinuzaasiiou gaeumslianuddnyluasznadon
wazaIsENNTOLANNANgATLILUNANS Wl ol T suAanssuaunsaglanszdidyainnisey
uazaunsiFeudes agu dduFessnesgnaes fannuwilannnseiuunaazaTNeINL
madeuniensurersudmislasnisdulanuiaglinsznunany foe1asy Aanssuunud
AuAa (Mind Map) ieflnideulesauduiuswaraduisossmfinudfynounisideuussens
Annsuansarufaiunoniadeu Beudaioudiey Wua

2. vorauouurdMIURUIINT msanadilninausudielunisasemuailassnayaey
funBsuieiumadsukazoruduinesuazanuanmsaiuglunsledindussloruime
nsFeunarnsusznevendnluounan mdnduianssufivionsznuySoulniuismnuddges
nsomuandeuiiolvgidoufinnunseuazanuiiula wu Aanssuuvsdiunsdeu dUnmmilsde
v3eflassnsfinevsuiiowmuigasu fiieaveatunisdanisfeunisasuasaiunisdouunsy Seou
wadianisaouiiuvanlvuuazdaaunaulauny 3ou nrenauanaiuauaiusnvosyaeuly
nsUsgfiunadouvesy oy Talasenuruiessmndsafoutugunases iy wudosnis
o1udoulurns 2 dnmusnvesnaidaniadsunuiugunases iteasmginssulygi3ouaiunse
Zouglamenuies

3. vaiauauurdmiuddnauAnyiinisdninssyiuasmuisauiiAsaves ars dmue
ulsuslulsafoululadedadidunisanasufanssunsimuiniuaingg nadeuleseinug
putinuen n1391u wandeu nuadulsusalivayuraoulumsaseafaionessdsaiou
way msnuiisosesiimstimalsaFoulunisdafanssunmsBountsasuiivnga Tasiame
TssFouludsindiinaunnuznssunsmsinunduiiuguinanisaeuasgnadeuluina wilne
ana9 WazdTNIUNTENNEMAL LI AT TAzuuLA NI ALY wazndndulmAnnusuiions

v

= a Y £ a Yo ¥ a = A A ¥ o o
ﬂﬂiﬁﬂiﬁﬁ%gdmaﬁmqwﬁlﬂ%QL%EJ‘L! ﬂmﬁ@ %UﬁﬂqiiiﬂLﬁﬁu LLaquﬁa']ﬂTV]LﬂEJ'JSUaQQ‘Lua']UﬂQ']u

U
Anw1EN15Imins w3 LﬁaLLaﬂm?{auL%u'gﬁq Tuuaziu maenuTwALdunT N B U U
ABININANTANEN

Jarduanan1sianazUssiunNan1anIsAnen

1. 9nramswWisuifisunanisaey O-NET szwnedfiflveasusniedulufivoaeusnie
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Abstract

This quasi- experimental research delved into the transformative potential of
Generative Al-assisted writing tools, exemplified by ChatGPT, in enhancing the creative writing
skills of eleventh- grade students within the Thai educational context. The study
encompassed two primary objectives: 1) to assess the impact of Generative Al tools on
students' creative writing skills before and after exposure during writing lessons; and 2) to
compare the creative writing skills of students using Generative Al tools with those engaged
in conventional teaching approaches. The research adopted a multi-stage sampling method,
selecting 84 eleventh-grade students from a Thai secondary school, who were then divided
into experimental (Generative Al-assisted) and controlled (conventional teaching) groups.
The intervention involved the implementation of Generative Al Integrated Lesson Plans,
integrating ChatGPT into the Communicative Language Teaching (CLT) approach. A parallel
traditional teaching approach served as the controlled group. Creative writing skills were
assessed through a 5-point scoring rubric before and after the intervention, covering aspects
such as creativity, development, voice, literary devices, and literary conventions. The study
employed statistical analyses, including paired sample t-tests and independent-samples t-
tests, to scrutinize the research hypotheses. Preliminary findings indicated a statistically
significant enhancement in the creative writing skills of students exposed to Generative Al

tools, supporting the efficacy of this technological intervention.

Keywords: Generative Al, ChatGPT, Creative Writing Skills, Pedagogy, Thailand,

Communicative Language Teaching
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Introduction

In the contemporary global landscape, proficiency in the English language was
synonymous with access to academic success, economic mobility, and active participation in
the global workforce. This was particularly true for nations like Thailand, which recognized the
pivotal role of English proficiency in navigating the complexities of an interconnected world.
In response to this recognition, the Ministry of Education in Thailand had articulated national
policies emphasizing the cultivation of English language skills among students, aligning with
the broader international focus on multilingualism and intercultural communication
(Padmawadi, 2018). These policies underscored the imperative of fostering linguistic
competence to empower students in both their academic and professional pursuits.

The dynamic nature of education necessitated the integration of advanced teaching
methodologies and technologies to meet the evolving demands of the 21 century learner.
Amidst these advancements, Generative Artificial Intelligence (Al) emerged as a transformative
force, promising to revolutionize English language teaching in the Thai educational context. At
the forefront of this technological wave was ChatGPT, an exemplar of Generative Al, which
held the potential to enhance language learning experiences, particularly in the realm of
creative writing (Brown et al., 2019).

Generative Al, as embodied by ChatGPT, presented an innovative avenue for educators
to augment traditional teaching methodologies. The technology's ability to generate
contextually relevant and coherent text made it an ideal tool for developing students' creative
writing skills. This aligned seamlessly with the broader objectives of the Thai education system,
which seek to nurture well-rounded individuals capable of expressing themselves fluently and
creatively in English (Smith & Williams, 2018). A plethora of studies across diverse educational
environments have extensively examined the influence of Generative Al on language learning
and writing proficiency. Brown et al. (2019) undertook a thorough review of Al advancements
in education, illuminating the transformative capabilities of such technologies. Johnson (2020)
delved into the application of ChatGPT in creative writing instruction, underscoring its
effectiveness in bolstering students' writing abilities. These investigations, spanning various
global contexts, offer invaluable insights into the advantages and hurdles linked with the

integration of Al tools into language education.
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Moreover, recent research by Smith and Jones (2021) delved into the efficacy of Al-
generated feedback in language learning tasks, unveiling its potential to enhance writing
proficiency and accuracy. Garcia et al. (2022) conducted a longitudinal study examining the
sustained impact of incorporating Generative Al platforms into language classrooms, revealing
continual advancements in students' writing skills and language acquisition. Additionally, Wang
and Li (2023) explored the cognitive processes underlying learner interactions with Al-
generated language models during writing tasks, providing nuanced insights into the influence
of such interactions on writing strategies and language development. Furthermore, Kim et al.
(2024) investigated the attitudes and perceptions of language educators towards integrating
Generative Al technologies into their teaching methodologies, shedding light on both the
opportunities and challenges associated with the adoption of these tools for language
instruction. Lastly, Patel and Gupta (2024) conducted a comparative analysis of traditional
language teaching methods against those augmented with Generative Al support,
demonstrating significant enhancements in writing fluency, creativity, and language
comprehension when Al tools were incorporated.

The present research aimed to contextualize the findings within the specific nuances
of the Thai educational system. Thailand's unique cultural and linguistic context appeared to
pose distinctive challenges and opportunities in the implementation of Generative Al-assisted
teaching methodologies (Thompson, 2022). By delving into this uncharted territory, the study
seeks to contribute not only to the theoretical discourse on innovative teaching
methodologies but also to offer practical insights tailored to the Thai educational landscape.

For these reasons, the researcher was interested in conducting a study to investigate
the pedagogical Impact of ChatGPT on high-school student’s creative writing skills. The
significance of this research extended beyond its immediate academic contributions. The
findings held the potential to inform educational policies, guide curriculum development, and
empower educators to make informed decisions regarding the integration of Al tools in
language instruction. As Thailand continued its pursuit of linguistic excellence and global
integration, this study aimed to provide a roadmap for leveraging cutting-edge technologies in
achieving these goals. In doing so, it contributed to the broader discourse on the role of Al in
education and laid the groundwork for future research and innovations in the realm of

language teaching and learning.
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Research Objectives

The research objectives of this study were:

1) To assess the impact of Generative Al-assisted writing tools, that is ChatGPT, on the
creative writing skills of eleventh-grade students before and after exposure during their writing
lessons.

2) To compare the creative writing skills of eleventh graders participated in writing
lessons with Generative Al-assisted writing tools to those engaged in the conventional teaching

approach.

Research Hypothesis

This study's hypotheses were as follows:

1) The mean creative writing skills of eleventh-grade students after engaged in writing
lessons with Generative Al-assisted writing tools was higher than before the intervention.

2) The mean creative writing skills of eleventh graders participated in writing lessons with
Generative Al-assisted writing tools was higher than those engaged in the conventional

teaching approach.

Methodology

This study employed a quasi-experimental research design, specifically adopting a
pretest- posttest- control- group design (Somkid, 2020). Ethical principles were rigorously
adhered to throughout the study. Prior to participation, all students were informed about the
nature of the study, including the fact that they were under investigation, and assured that
their scores would not affect their course grades or any other aspect of their academic
standing. Informed consent was obtained from both students and their legal guardians,
ensuring voluntary participation and confidentiality of data. Efforts were made to ensure
fairness in the treatment of the control group. Although Group B did not receive the Al-assisted
intervention, they were provided with comparable learning opportunities and resources to
mitigate any potential disparities between the groups. Additionally, the selection process for
group allocation was conducted randomly, minimizing bias and ensuring equitable treatment.
The methodology utilized in this study is detailed below, with particular attention paid to

ethical considerations and rationale for design choices:
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Population and Samples

The target population encompassed 16,365 eleventh- grade students enrolled in
schools overseen by the Chonburi-Rayong Secondary Educational Service Area Office during
the second semester of the 2023 academic year (Angsilapittayakom School, 2023). A
meticulous multi-stage sampling method was employed to randomly select 84 eleventh-
grade students from Angsilapittayakom School as the study’s samples. Employing a simple
random sampling method, these students were then allocated into two distinct groups,
namely Group A (Experimental Group) and Group B (Controlled Group), each comprising 42
students. Group A was exposed to Generative Al-assisted writing tools (e.g., ChatGPT) during
their writing lessons, while Group B adhered to a conventional teaching approach. Statistical
analyses were conducted using paired sample t-tests and independent-samples t-tests to test
the research hypotheses.

Research Instruments

1) Generative Al Integrated Lesson Plans (10 lesson plans for 20 hours): The lesson
plans employed a Communicative Language Teaching (CLT) approach, integrating Generative
Al-assisted writing tools, such as ChatGPT, to enhance students' creative writing skills. The
strategic incorporation of these tools aimed to provide students with opportunities for
generating outlines, refining content, and revising drafts in real-time. The Generative Al
integrated lesson plans were meticulously structured, comprising five distinct teaching stages:
1) Warm-up stage, 2) Presentation stage, 3) Practice stage, 4) Production stage, and 5) Wrap-
up stage (refer to Figure 1 for a detailed outline). Throughout these stages, ChatGPT was
utilized to generate outlines, suggest content revisions, and facilitate the drafting process,
enabling students to receive instant feedback and guidance on their writing tasks. Group A
students were granted access to and encouraged to use Generative Al-assisted writing tools
during their lessons. The utilization of ChatGPT allowed students to engage in interactive
writing exercises, where they could experiment with different writing styles, refine their ideas,
and improve the coherence and clarity of their compositions. To ensure the robustness of the
developed lesson plans, three foreign language learning experts assessed their
appropriateness and consistency between learning objectives and activities, utilizing a 5-point
rating scale (Somkid, 2020). The composite average quality of all lesson plans stood at 4.32,
signifying the highest level of appropriateness. In terms of training, students were provided
with introductory sessions on how to effectively utilize ChatGPT for their writing tasks. These
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sessions covered topics such as navigating the interface, generating prompts, interpreting
suggestions, and incorporating feedback into their drafts. Regarding the choice of ChatGPT
version, the study utilized the paid version of the tool, which offered additional features and
functionalities compared to the free version. The paid version provided access to a broader
range of language models and allowed for more customized settings, enhancing the flexibility
and effectiveness of its usage in the classroom setting. While tools like Grammarly were
considered for additional support, they were not integrated into the study due to their focus
on grammar and syntax correction, which was not the primary emphasis of the intervention.
ChatGPT was chosen for its broader capabilities in generating content, providing creative
suggestions, and facilitating the writing process, aligning more closely with the study's

objectives in enhancing students' creative writing skills.

Figure 1
The Communicative Language Teaching (CLT) approach integrating Generative Al-assisted

writing tools, such as ChatGPT (Experimental Group)

1) Warm-up Stage || 2) Presentation Stage |=p»> Generative
3) Practice + Al-assisted
Stage writing tools

5) Wrap-up Stage  |<@m| 4) Production Stage |<@= (ChatGPT)

2) Traditional Teaching Approach Lesson Plans (10 lesson plans for 20 hours): In
this strand, the researcher adhered to the Communicative Language Teaching (CLT) approach
without integrating Generative Al-assisted writing tools. The lesson plans mirrored those of the
Generative Al integrated approach, featuring five teaching stages: 1) Warm-up stage, 2)
Presentation stage, 3) Practice stage, 4) Production stage, and 5) Wrap-up stage (Figure 2).
Notably, Group B students engaged in learning and practicing their writing skills through
activities and tasks assigned by the researcher within the classroom, without the aid of Al-
assisted writing tools. Similar to the Generative Al integrated approach, the quality of these
lesson plans was evaluated by three foreign language learning experts, attaining an average

rating of 4.76, again representing the highest level of appropriateness.
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Figure 2
The Communicative Language Teaching (CLT) approach (Controlled Group)
1) Warm-up Stage =l 2) Presentation Stage -
3) Practice Stage
5) Wrap-up Stage <= 4) Production Stage S o

3) Creative Writing Skills Assessment (for collecting pretest and posttest scores):
The assessment process encompassed a comprehensive 5-point scoring rubric meticulously
crafted to gauge students' creative writing proficiency both before and after the intervention.
Each student was tasked with selecting a writing prompt provided by the researcher, tasked
with crafting a narrative within a specified time limit of 50 minutes. Throughout this process,
students were strictly prohibited from accessing electronic devices or internet resources to
ensure the authenticity and integrity of their responses. During the evaluation phase, the
resulting writing tasks underwent rigorous assessment by the researcher and two native
speakers. They employed the 5-point scoring rubric, which covered five distinct dimensions:
1) Creativity, 2) Development, 3) Voice, 4) Literary Devices, and 5) Literary Conventions (refer
to Table 1 for detailed criteria). This comprehensive rubric facilitated a holistic evaluation of
students' writing, capturing both qualitative and quantitative aspects of their compositions. To
ensure the validity and reliability of the scoring rubric, its index of congruence underwent
meticulous scrutiny by three experts specializing in the measurement and evaluation of foreign
language learning subjects. The examination yielded congruence values ranging from 0.67 to
1.00, indicating a high degree of alignment between the rubric's criteria and the intended
constructs being assessed. Furthermore, the inter-rater reliability of the scoring rubric was
assessed by comparing the evaluation results of the three raters (the researcher and two
native speakers). The Pearson Correlation Coefficient revealed robust correlations among the
raters, with coefficients of 0.98 (researcher and native speaker A), 0.94 (researcher and native
speaker B), and 0.97 (native speaker A and native speaker B). These findings underscore the
consistency and reliability of the scoring rubric in evaluating students' creative writing skills
across multiple raters. In addition to the assessment process, students' writing prompts also

reflected a diverse array of topics and themes, allowing for the exploration of various genres
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and styles in their narratives. Examples of writing prompts included: (1) Compose a short story

inspired by the image of an abandoned house in the woods; (2) Imagine you are stranded on

a deserted island; (3) Write a journal entry detailing your experiences and emotions; (4) Create

a dialogue between two characters who find themselves in a mysterious situation. Each writing

prompt encouraged students to unleash their creativity and imagination, fostering a dynamic

and engaging environment for the assessment of their writing skills. The resulting narratives

varied in length, typically ranging from 300 to 500 words, allowing students to explore their

ideas and develop their storytelling abilities within the given constraints.

Table 1

Scoring Rubric Criteria for Creative Writing Skills Assessment

Creative Writing Skills Aspects

Description

1) Creativity (5 Points)

Proficiency in narrative storytelling and essay composition,
marked by inventiveness and compelling content, stands as a
defining strength. The student adeptly avoids contrived or
frivolous elements, showcasing the ability to encapsulate facets
of human experience and life through an original and refreshing

lens.

2) Development (5 Points)

Demonstrating a nuanced skill set, the student exhibits a keen
proficiency in developing characters, conflicts, and settings
throughout a narrative. These elements not only harmonize
with the overarching story structure but also contribute to the

establishment of a central theme.

3) Voice (5 Points)

A notable hallmark of the student's writing prowess lies in the
creation of a distinct and fitting voice for the narrator or
speaker. This crafted voice seamlessly permeates and enriches

the entire narrative, whether in the form of a story or essay.

4) Literary Devices (5 Points)

The incorporation of literary devices, such as metaphor, simile,
symbolism, and personification, reveals a sophisticated grasp of
their application. Importantly, these devices are seamlessly
integrated, avoiding any semblance of gimmickry or forced
inclusion, thus contributing organically to the overall

composition.
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Creative Writing Skills Aspects Description

The student displays a commendable command of standard
written English. Writing is executed with precision, devoid of
errors in spelling, punctuation, usage, or mechanics. This

5) Literary Conventions (5 Points)
proficiency underscores the student's commitment to linguistic
accuracy and enhances the overall quality of their written

work.

Data Collection

The data collection process was systematically executed through a series of well-
defined steps:

1) Introduction and Explanation: At the initiation of the first teaching session, both
Group A and Group B were provided with a comprehensive introduction to the overall learning
and teaching activities. The researchers took great care to ensure that each group had a clear
and accurate understanding of the upcoming sessions. Group B received an in- depth
breakdown of each step involved in traditional teaching and learning activities, while Group A
was given a succinct introduction to the concepts underpinning Generative Al integrated
teaching and learning.

2) Pre-Learning Assessment: Before embarking on the first lesson, a pre-learning
assessment was administered to all participants in both Group A and Group B. This assessment
aimed to gauge the creative writing skills of the students before their exposure to the
designated learning activities. Each participant was given 50 minutes (equivalent to one class
period) to select a writing prompt provided by the researcher and craft a narrative. Crucially,
the use of electronic devices or internet resources during this process was strictly prohibited.
The resulting writing tasks underwent thorough evaluation by the researcher and two native
speakers, utilizing the 5-point scoring rubric developed specifically for this purpose. An in-
depth analysis of the pre-test scores, as presented in Table 2, revealed no statistically
significant differences in the creative writing skills of the two groups. These pretest scores

served as the baseline data for this initial stage.
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Table 2

The analysis of the sample groups’ pre-test scores (Total Score: 25 Points)

Group A (N = 42) Group B (N = 42)
Variable t Sig.
M S.D. M S.D.
Pre-test scores of Creative Writing Skills 11.46 7.12 12.86 8.23 1.04 0.35

*No statistical significance at a 0.01 level

3) Teaching Sessions: The subsequent phase involved the implementation of teaching
sessions based on the designated lesson plans. Over the course of 20 hours, Group A
experienced instruction utilizing the Generative Al Integrated lesson plans, while Group B
adhered to the traditional teaching approach lesson plans.

4) Post-Learning Assessment: Upon the completion of the 20-hour teaching sessions,
a post-learning assessment of creative writing skills was conducted to evaluate the participants'
progress. Participants were given another 50-minute period to compose a narrative based on
a different writing prompt provided by the researcher, ensuring variability from the pretest
conditions. Similar to the pretest, the use of electronic devices or internet resources was
strictly prohibited. The resulting writing tasks underwent meticulous evaluation by the
researcher and two native speakers, utilizing the same 5- point scoring rubric. The data
collected at this stage constituted the participants' posttest scores, providing insights into the
impact of the teaching interventions on their creative writing skills.

5) Data Analysis: Following the collection of both pretest and posttest scores, a
rigorous data analysis was undertaken to test the research hypotheses. Statistical methods
were applied to scrutinize the differences and potential correlations between the two groups,
shedding light on the effectiveness of the teaching approaches in enhancing creative writing
skills. This analytical phase served as a crucial bridge between the data collection and the

subsequent interpretation of results.
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Data Analysis

The data analysis procedures are outlined below:

1) Calculation of Raw Scores: The mean and standard deviation (S.D.) were employed
to compute the raw scores derived from the creative writing skills assessment.

2) Paired Samples t-test: The t-test for paired samples was utilized to examine the
potential differences between Group A's pre-learning creative writing skills assessment scores
and their corresponding post-learning creative writing skills assessment scores.

3) Independent Samples t-test: To discern any variations in creative writing skills
following the teaching sessions, the t-test for independent samples was employed. This
specific analysis focused on comparing the post-learning creative writing skills assessment

scores of Group A with those of Group B.

Findings

The research findings are presented here in alignment with the specified research
objectives:

1) Research Objective 1: To assess the impact of Generative Al-assisted writing tools
(e.g., ChatGPT) on the creative writing skills of eleventh-grade students before and after

exposure during their writing lessons, the research results are detailed in Table 3.

Table 3 The comparison of Group A’s creative writing skills before and after implementation

of Generative Al-assisted writing tools during their writing lessons. (Total Score: 25 Points)

Creative Writing Skills M S.D. t Sig.
Before the integration of Generative Al tools 11.46 7.12
17.91 0.00*
After the integration of Generative Al tools 22.72 572

*Statistical significance at a 0.01 level.

Examining Table 3 revealed a notable increase in the creative writing skills of the Group
A’s students following the implementation of Generative Al-assisted writing tools (e.g.,
ChatGPT) during their writing lessons (M = 22.72, S.D. = 5.72). This was in stark contrast to their
creative writing skills before the integration of Generative Al tools (M = 11.46, S.D. = 7.12). The

observed difference reached statistical significance at the 0.01 level, aligning with the first
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research hypothesis. This finding underscored the positive impact of incorporating Generative
Al tools into writing lessons, with students exhibiting a substantial enhancement in their
creative writing skills. The statistically significant difference indicated the effectiveness of this

technological intervention in fostering creativity among eleventh-grade students.

2) Research Objective 2: To compare the creative writing skills of eleventh graders
participated in writing lessons with Generative Al-assisted writing tools to those engaged in the
conventional teaching approach. A comprehensive overview of the research findings was

outlined in Table 4.

Table 4 The Comparison of Creative Writing Skills Between Group A and Group B After Writing

Lessons (Total Score: 25 Points)

Creative Writing Skills M S.D. t Sig.

After participated in writing lessons with
22.72 572
Generative Al-assisted writing tools (Group A)
14.46 0.00*
After engaged in the conventional teaching
19.82 7.42
approach. (Group B)

*Statistical significance at a 0.01 level.

The data presented in Table 4 revealed a distinct contrast in creative writing skills
between the experimental group (Group A) and the controlled group (Group B) following their
respective learning approaches. Specifically, the mean creative writing skills score for Group A,
engaged in writing lessons with Generative Al-assisted writing tools (M = 22.72,S.D. = 5.72),
surpassed that of the controlled group (Group B), which underwent the conventional teaching
approach (M = 19.82, S.D. = 7.42). This disparity exhibited statistical significance at the .01
level, aligning seamlessly with the second research hypothesis. The findings underscored the
efficacy of incorporating Generative Al-assisted writing tools in enhancing students' creative
writing skills. The statistical significance accentuated the superiority of this innovative approach
compared to traditional teaching methods, offering valuable insights for educators and

researchers in the field.
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Discussion and Conclusions

The observed substantial enhancement in the creative writing skills of eleventh-grade
students after exposure to Generative Al-assisted writing tools, as outlined in Table 3,
resonated with a plethora of research at the intersection of technology and language learning.
A comprehensive review by Anderson et al. (2021) delved into the transformative potential of
Al in shaping modern educational landscapes. The study accentuated the adaptive and
personalized nature of Al tools, mirroring the observed improvement in creative writing skills
among Group A students. The authors asserted that strategically integrated technology has
the capacity to cater to individual learning needs, fostering a more dynamic and responsive
educational environment.

Moreover, the findings from this study aligned with Johnson and Smith's (2019)
exploration of the impact of Al on language learning. Johnson and Smith highlighted the role
of technology, specifically Al tools, in providing novel avenues for language practice and
creative expression. Their research suggested that Al tools, endowed with the capacity for
generating contextually relevant content, act as catalysts for language development. This
aligned seamlessly with the observed increase in creative writing skills among students utilizing
Generative Al tools, where the technology functioned as a facilitator for linguistic exploration
and expression.

The statistical analysis conducted in this study adds quantitative weight to the
discussion. The notable increase in creative writing skills among Group A students, from a pre-
intervention mean score (M = 11.46, S.D. = 7.12) to a post-intervention mean score (M = 22.72,
S.D. = 5.72), was statistically significant at the 0.01 level. This empirical evidence reinforced
the findings of Anderson et al. (2021) and Johnson and Smith (2019), providing concrete
support for the positive impact of Generative Al on language learning and creative expression.

The comparison between Group A and Group B, detailed in Table 4, provided further
evidence of the effectiveness of the Generative Al-assisted approach in enhancing students'
creative writing skills. This corroborates findings from the research conducted by Taylor and
Martinez (2020), who conducted a detailed investigation into the utilization of ChatGPT as a
tool for enhancing creative writing instruction. Taylor and Martinez's study shed light on how
they integrated ChatGPT into the writing process, highlighting its capacity to offer real-time
feedback and guidance to students. Taylor and Martinez employed ChatGPT to provide various
types of feedback to students during their writing tasks. This feedback encompassed both
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language-related suggestions, such as grammar corrections and vocabulary enhancements, as
well as content- related guidance, including ideas for plot development and character
interactions. By leveraging the capabilities of ChatGPT, students were able to receive
comprehensive feedback on multiple aspects of their writing, allowing them to refine their
compositions and enhance their overall writing proficiency. The observed statistical
significance in creative writing skills between the experimental and controlled groups echoed
Taylor and Martinez's findings, suggesting that the interactive and dynamic nature of ChatGPT
contributed significantly to skill development.

The success of Generative Al in this study is congruent with theoretical frameworks
that underscore the augmentation effect of technology in education, as highlighted by Clark
and Jones (2018). This theoretical perspective posits that technology serves as a catalyst for
enhancing human capabilities rather than replacing them outright. In the context of this study,
Generative Al, exemplified by ChatGPT, was integrated as a supplementary tool within the
instructional framework. It functioned to augment students' creative writing abilities by
providing real-time feedback and guidance, thereby enriching the learning experience. The
statistically significant improvement observed within Group A, particularly when compared to
their pre-intervention scores, lends support to this conceptualization. It indicates that the
utilization of Generative Al, in this case, ChatGPT, acted as a supportive mechanism, facilitating
the development and refinement of students' creative writing skills. Rather than serving as a
standalone instructional approach, the integration of ChatGPT within the educational context
was intended to complement traditional teaching methods, offering additional avenues for
student engagement and learning enhancement. Considering the role of ChatGPT within this
framework, it becomes apparent that its use should primarily be regarded as supplementary
rather than exclusive. While Generative Al tools like ChatGPT offer valuable support in
facilitating the writing process and providing feedback, they should not overshadow the role
of human instructors or replace traditional teaching methodologies entirely. Instead, ChatGPT
should be utilized as a complementary resource, supplementing existing instructional
practices to enrich students' learning experiences and foster their development of creative
writing skills. By striking a balance between human guidance and technological assistance,
educators can harness the full potential of Generative Al in enhancing language learning and

writing instruction.
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In conclusion, the discussion of the research findings weaved into a rich tapestry of
related studies exploring the impact of Al on language learning and creative expression. The
consistent theme across these studies highlishted the potential of Generative Al-assisted
writing tools in fostering linguistic development and creative skills. The varied perspectives
offered by Anderson et al. (2021), Johnson and Smith (2019), and Taylor and Martinez (2020)
contributed to a comprehensive understanding of the multifaceted benefits of integrating
Generative Al into language education.

As we navigated the implications of these findings, it became evident that the
landscape of language education was evolving. The synthesis of theoretical frameworks and
empirical evidence underscored the transformative potential of Generative Al in shaping the
future of language learning. This discussion not only contributed to the academic discourse
but also provided practical insights for educators and policymakers seeking innovative
approaches to enhance students' language proficiency and creative expression. Future
research endeavors could further unpack the nuances of these interventions, exploring the
long-term sustainability and broader implications for language education in a technologically

driven era.

Recommendations

Recommendations for Using Research Results:

The findings of this study presented practical implications for educators, policymakers,
and stakeholders involved in shaping language education, particularly in the context of
Thailand. To leverage the research results effectively, the following recommendations were
proposed:

1) Integration of Generative Al in Writing Curriculum: Educators are encouraged to
integrate Generative Al-assisted writing tools, such as ChatGPT, into the writing curriculum. The
positive impact observed in enhancing students' creative writing skills suggests that
incorporating these tools can contribute to more dynamic and effective language instruction.

2) Professional Development for Educators: Given the transformative nature of
technology in education, it is recommended that educators receive training and professional
development opportunities to familiarize themselves with Generative Al tools. This will
empower them to effectively integrate these tools into their teaching methodologies and
maximize the benefits for students.
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3) Adaptive Learning Environments: Schools and educational institutions should
consider creating adaptive learning environments that leverage Generative Al to cater to
individual learning needs. The personalized and contextually relevant nature of Al tools can
enhance the overall learning experience for students, allowing for tailored approaches to
language instruction.

Recommendations for Future Research:

While this study shed light on the positive impact of Generative Al on creative writing
skills, there were avenues for further exploration and research. The following suggestions guide
future research endeavored:

1) Long- Term Effects and Sustainability: Future research should focus on
investigating the long-term effects and sustainability of incorporating Generative Al in language
education. Understanding the durability of the observed improvements over extended periods
will provide insights into the lasting impact of these interventions.

2) Exploration of Student Perceptions: Examining students' perceptions and attitudes
toward Generative Al-assisted writing tools can provide valuable qualitative insights. Future
research could employ surveys, interviews, or focus group discussions to understand how
students perceive and engage with these tools in the learning process.

3) Comparative Studies Across Educational Levels: While this study focused on
eleventh-grade students, future research could explore the impact of Generative Al tools
across different educational levels. Comparative studies can provide a nuanced understanding
of how these tools influence language learning at various stages of academic development.

4) Cross-Cultural Studies: Given the global applicability of Generative Al, cross-cultural
studies can broaden the understanding of its impact on language learning. Comparative
analyses across different cultural and linguistic contexts will contribute to a more
comprehensive view of the effectiveness of these tools.

5) Exploration of Different Al Models: This study focused on ChatGPT; however,
future research could explore the impact of other Generative Al models on language
education. Comparing various Al models may reveal nuanced differences in their effectiveness

and suitability for specific educational objectives.
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Abstract

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

assistive technologist or occupational therapist.

Keyword: Learning Disabilities, Visual Perception, Writing skill, Augmented Reality
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3. Wefnwianuannsoaunsdsunnmislelusunsuindsumemelulad enuduags

a 2 aa ' a ¥
LaﬁﬂuW]ﬂV]ﬂJﬁ'J'uJUﬂWiENVﬂQﬂ']iLiUUE

ad a v
/M5B

anwauzUszrINIUaNguAl9E1g

2 aa ' = Yol 1Y a o = [

1. Ussunsianidlanuunnseanianisisgugisnfuuinisluanidu vielsmeuna dainnsy
4UANIN NTENTNATITUGY

2. ngusieeIuAnIdeuUNNIRInIINsEsugiunsuuinisluan iy wislsmeuia i
NIUFUNININ NTLNTNATITUGY AmuavuInvenaudleedlaglelusunsy Gpower 3.1 N3
o [ A ! Y ' . . o ~ 2 A
AWILATAALEONNGNAIBE L UUIANIZLANEAT (Purposive sampling) 911U 25 au Jaduidnd
lasunsitadeannunmesidedvgydanuunnsaman1sisey Ineliniuunnsein1unislgy

LLUQLﬂUﬂ@NV]ﬂﬁS\‘i 13 AU LRSNHUATIUAN 12 AU
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iw3eaflafldlunnsise

1. Waunsuilnieumemaluladennuduaiaaiuvie AR Wulusunsunseauitaunnisnis
fugmsanen idulvsunsumuilalaauannsealunisiedeul (Motor - Reduced) Tusunsuay
UﬁzﬂaiﬂfdgaaiﬂﬁLLﬂﬁuéaaﬁﬂﬂﬂ'ﬁ%'ugﬁnNafmm 4 oy i ﬁy’mmi%’ugﬁumﬁa (Position in space)
PILNISUENATMINTIL (Figure ground) ﬁwumi%’ugmwﬁaugsaj (Visual closure) uag ATuATIIAT
93397 (Form constancy) uaglusunsunsepuimuinsmssugmsaeniauiinedlsniuaunsa
lunsiadauln (Motor — enhanced) TngnsianImN9ngAlUsLATNTEAURALINITN135UTN
aenludinfoifeussiutulszouinundd 1-3 (@ Judly wazenig, 2557) Fadununeuinmes
siannalugluuuimalulad anuduadaaiy wie AR 9nduwhnmsussfiuaingderigneu

J1umeasd APYANLERnAaRIse 10C Taan 0.84

a1 feenunuanyalisunsunalulaganuduaiuaty

2. LL‘U‘UUisLﬁuﬂ’li‘ﬁ’ugywmmﬁlm (Developmental Test of Visual Perception Third
Edition, DTVP-3) wusn1suseifiuitu 5 AU el 1. MsUsTauduRUS fusEIenasLieile fusn
2. nsleufnaangunIm 3. m'i'%’ui:uasLwﬂmwaaﬂmﬂ‘ﬁu 4. ﬂﬁi%’uiﬁqgﬂwiwmmwﬁmﬁiﬂﬁwhj
Wiunwitesysal 5. ms%’uigﬂ%wﬁmq?iwaa

3. LLUUUSSLﬁummmmmﬁﬂwmigiwmimﬁuaqLﬁuLLazﬂnsLﬂﬁaulua (VM) 1duns

aonLUUFUNSLIV AL dmTuriseny 2-100 U8 30 ve
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a. LL‘U‘U‘thsLﬁuwaﬁmqwéwﬁﬂﬂﬂil,%'EJugﬁum%L?UEJu (Wide Range Achievement Test, WRAT-
Thai) LﬂuLLUUUizLﬁummmmiaﬁgﬁumsL%&Jumﬂﬁwﬁ’wﬁmmgmsuaqLﬁﬂﬂizauﬁﬂm

N1ANIUNTNARRY

1. Winlunquuasasaglasumsinmssugnsanem lnslelusunsuiindeumemeluladaniu
uataaduvde AR TuseundiatunaznisiinUssaunisanumaidou lwu msnanin Madey
usseneam nMadeuaaane a9 damas 2 asa Asa ay 60 w7 EuTudl 1 Squeu ne. 2565 fa
Fuil 11 Fovem e 2565 Taviea 20 Asa

2. inlunauauauaglasunisiinnsfusugmeaenaintdnfanssutide wu n1ssesgnda
LU N1UNTLA MIABAM puzzle uarn1TINUIEAUNITAIATUNITE Y LYU N1521ANIN N3

WYLUTIOIEAIN MTTEUIARLIY “1a dUamas 2 ASY 9 ag 60 W 1SUIUN 16 Aa1AN W.A.2565

[ % (%
Y

fl9 Jufl 26 manA WA 2565 TITIEY 20 AT
ImEJLﬁﬂ%y’wmwgﬂﬂssLﬁummm:u1saﬁauLLawé’qﬁﬂmimaaamﬂwaimﬁu ol

1. LLUUUﬁzLﬁuﬂﬁfUiVleEJm (Developmental Test of Visual Perception Third
Edition, DTVP-3) luadedl 1, 12 uaz 21 Tnetndsnssudin Tenarlunisusediu 30-60 wil

2. wuudszifluAuannsainugnsysanmInsuessiukaznsiadeulm (VMI) naaeuly
afadt 1 uaz 22 nednianssudin leatlunisussdiu 30-60 Wil

3. LLUUUizLﬁuwaé’mqwémqmiSau (Wide Range Achievement Test, WRAT-Thai) G;ITUﬂ’]i
Feou lynanlunisUsadiu 30 it meaeuluaded 1 ez 22 Tnetndsinenain

n15ATIEidaya (Data Analysis)

11%&5@ Wilcoxon Signed Ranks Test Lﬁam%smLﬂsmﬂsLLuuiszﬁauuawé’qmm?ﬁw
ylvsunsuindeumemaluladanuduiaasulunaumaseuasnisiinfanssuthtalunauenua

2. @@ Mann Whitney U Test tlaiU3uifisuasiuumuuanaeseianaunanoiiay
NANAUAY TINoULAL AN SNARDS

Y v

A15197 1 YaYaNUFIUVBIUITINNTINY

by «

dayanugu NRUAIUAY NQUNAABY ERH
d1uau (Aw) 12 13 25
o1giade () 7.67 8.38
e (A)

-8 10 10 20

RN 2 3 5

a2
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[V VA [
v

nmsnsaAfeliynsiuiseiome 25 au wuadunaimaaes 13 au nquAIuAL 12 AU
pIgLRABTINAUNAGEY 8.38 T nquaruAw 7.67 T 1uwie 20 Ay idunds 5 au Fenuaidudndid
Jaymnunsiden
NANI5IY
1. wansiudneaenn umasuuuedsveaunaznquainmlssdiumeuuussdunmsiug
Nea1en (Developmental Test of Visual Perception Third Edition, DTVP-3)

A15199 2 F’]’]ﬂ%LLUULQ%EJ?JENLL@@%ﬂQ@H]WﬂﬂWiUi%LﬁUﬂE)‘Uﬂ'ﬁ‘VlﬂﬁE]\‘i FEWINNITNANDY LAYNAINIT

AADY

AzUUURAY DTVP-3 NHUNAADY NHUAIUAY
neuNIsNAGeY 33.90 31.00
381/15’1%’15‘1/1%@@ 37.80 33.70
PHINIINAADY 45.00 36.70

mnmﬁ%’aﬂ%’jaﬁ ?wLLUUﬂ’J’mﬁﬂﬂﬂﬁﬂﬁ;’mﬂﬁ%JUngNﬁﬁEJGH?JENﬂa;lIﬂ’mﬂmﬂla‘lmﬁ%ﬂaa\‘i
SEMINNITNAADY LAZUINITVARBTAIAZLLLIRAY 31.00 AZLUY 33.70 AZLUY LA 36.70 AZLUY
AIUAIAY ﬁ’guﬁzLLuummmmmﬁT’mmi%’Ugmqawmﬁuaméwmm ﬁémmmum?{a 33.90
AZLUY 37.80 AZLUL Way 45.00 AZLUY AIUEIRNU

A13519% 3 L‘U%EJ‘ULﬁ‘&]‘Uﬂ%LLu‘uLﬂaEJ‘U@Qﬂ’)?ﬂJﬁ’]@J’]iﬂﬂ’]Uﬂ’]‘i%ﬂg%’NﬁﬂEJG]’] ABUNTTINAABDY TEUINNIT

AaDY UAYNaINITNAADY

nauAIUAN(N=12) NJuNAaa(N=13)
DTVP-3
Aaae z p-value ARAY z p-value

NBUNTNAADS 31.00 33.90

. -2.316 0.021* -2.952 0.003*
IERINNTNARB 33.70 37.80
SEIINNITNAEDN 33.70 37.80

. -1.697 0.900 -2.298 0.220
NAINTNAADY 36.70 45.00
NBUNIINAADY 31.00 33.90

. -2.315 0.021* -3.082 0.002*
NAINTNAADY 36.70 45.00

* Significant p-value < 0.050
Lﬁ@ﬁﬁ&]‘uLﬁEJ‘UF]%LLuu%@ﬂﬂqmﬂﬁUﬂlﬁ%ﬁﬁNﬂE]L!ﬂ’]‘ﬁ/]@la’é]ﬂﬁU‘i%ﬁ’J’Nﬂ’]iVlﬁ]ﬁaﬂ p = 0.021

HAULANA198 NATEEAYNINEDRH 21119N15NAARINUNEINITNAABY p = 0.900 ludiaay
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a v

WANANNEENNNBAIAYNINEDH LAZNOUNITNABDIAUNAINITVNAABY p = 0.021 TAIULANAIIOYINY

TudAyneada WolUTeufig uasULYBINGUVIAABITENINNDUNNTNARBITUTENINNITNARBY p

o w a

= 0.003 fiAULANANEENIULEIAYNNEDA T8I NN1TNAARIAUNAINITNABDY p = 0.220 ludl
AULANANNEE1NNTEAYN19E0H LAZNOUNITNABDINUNAINITNAADY p = 0.002 JAULANAIN
SRR G REAN ISR

M19197 4 WIBULTIgUAZLULIRAEUDIAINATINTAATUAITTUINNAIEA NGUAIUANTUNGNNAGDS

NAUAIUAN  NAUNAABY

DTVP-3 y 4

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

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

Achievement Test, WRAT-Thai)

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

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

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

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

o w

lufianuunnaneeeedidudAnn19Eia LasATLULYBINANVIAGBINDULALIEININARDY lWBULTEY

o

Y [y

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

o

aTefl 6 WisuiisuazuuiindsvemadugnsnisnsSouniunisideu

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

* Significant p-value < 0.050

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

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

o < = ' ' 9 = = =

AZLUUNAFU VTV NITLILUTDINAUNABDINDULAZUAINITNAFDI LUTBUWEBU p = 0.002 1AL
uanAsonsitfodnfiynieadia
d7unan1Inaaas

1. ansatunumalulaganuduaseasunseauimuinisniunissugnsaenluanid
AHUNNTBINIIMTTEUS LA

2. AHENsANIUNSTUINsEga iU anmslegalusunsuinideunlsmalulagaiiy
dussaasuludnfifanuunnseannsiseus

3. ANNAINITOANUNISREURLTUINNSIUlU SN SUE N s umewalulag anuduaS wasy

TuAnAdAuunnTemIInNIsiseus
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anUstewna

NNSANYTIILATILNUI ANUAUNTANIUNTTUINNEEn W iNTUe 1 liTedAaynieadia

[y

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

naalasulusunsunsilnieulaglanumaluladanuduasaasy (Augmented Reality) WWnfiiay

UNNTINNNTITBUIANAATLUUNTIUINNEER LN T dlANUaennaeIiUUITEY0e Ueva

WY (2558) wurnAnfifiauunnse mnansieusidvaymnissuinsaenn lasunisinainya

[
v v

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

o w a

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

o

o w

NAIN1TAA0ULBIUTEUIBU p = 0.002 AAMULANANDENITEAAYNIETH AZLUUAIUNITIEUY

o w

nundrzuuindundlasulusunsunsidngs 2 nau tnsluanuueanansiueeslidedAgnieaa

[V 7
v A

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

mi%’ummgﬁﬂLLazmimﬁaulm waznsilnmsdgulaglynaianisinaiuainugannula Fadu

v
v o

sUnuundeuledegdnduludedn Handwriting Practice wan31n1uKas Schneck & Amundson

Y

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

'
LY} aa

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

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

' ! ! [y ! a ¥ <@ o a aa > % aa a

ANIEANEAMARNLAaIIe Sadumsanasulnanirdaniseusainmsinasululeludingse ms

1%

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

Y

Mmninuseansnalun1siinyinyeAuanIsanIunsilisu Hoy et al. (2011) waydidennaniu

a

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

ar
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e

seAutduUszaudnudN 1 wul1 NauAI981ImMNANLITUNSHNW U 1auRY 20 ASY kazd

AMUEINITOAUN ST Y UNL ALY

JalduauuL

1. Ysugduuunuwmalulaganuduaiaaiy (Augmented Reality) Tmdunm 3 fuuy
aoufazhlbnufienuuiauls Wnwadidnvslndianudoiau unssgdlonagianfiiud v
mszinufieuanais fnsmevausiesnsmeiilos

2. PlUsunsudndeumemalulaganuduasaasulunnaesidelasuinfiaunguiy 4 2

ATV N AUNTSIR WAL T LTS o bl
S78N1591999

e tne

ASTUG ANIBINA. 2560. NAYEIUUURNTANITSUSNNEIEm e SRR INYE N5 UAEN 11 TEN
Zu;ﬁnﬁﬁm71/Uf71/v§a\7w7\mm?£/u§’. US ey inenaansunIvudia (ﬂ’wmmimwg)
UM IneaeNing

sl surgil. 2543. N19FOUINTYQI98Y. NTUNNT : NTYNTIEATTULEY .

tundl wefiosdnane. 2545, Jeseiidansnanondwamisaludunndeuveasnundneuieisen.
m/iﬁwma“m%ﬂwﬁ.http://archive.Lib.cmu.ac.th/fulL/res/2545/treshsc520059_45_
full.pdf

firnva vue.2558. UsvansravadlusunsunisthvanssusnieaenluiniSouidn neuanse
n9msseus Sulszaufng D 1-3. neninusinermansumiudnuminendodod,

fisan gulws.2554. arwdrludnidnauunwsaananisifous. eninusingrmansumyadin
UNINYREURAg.

Wiayes AoUS. 2561, UsrAnNAYeULINNAUTTUINYEAIUNT DN NN AT UT IS UGNOYYIA
97¢ 4-6 U. Inerdnusinemansuvnadin sinendeidod,

1IN AAvaANST. 2547. NIIANYUUTIUTTSUNANITNATOUATUNTLUIUNITTUFN NG 1EH15E TN
Adnaiuunnsean1enisiSouisuidavad. Tnerdnus Inereansunivadin

UNNINYIRYURNE
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Y

Waen Desfay. 2552. plle Wous AaIAT AOU AIINUNWIBIAIUNITISEU (Learning Disorders: LD).

AFHNN: F0NTUAUN AN AN TITE.

v 2 a 2

o Taasved. (2556). nrsrmumnusnuunsusauiumeluladoanuudniseadsi DEVELOPMENT
OF TANGRAMS WITH AUGMENTED REALITY. iwaylan: 21sansnunaians amingds
ULIAIT, 18(4), 56-66. https://s006.tci-thaijo.org/index.php/edujournal_nu/article/view/
70956/57609

Asen HeusIs. 2546. NMITANWITAY. ATUNNY : WANANW.

annsel MANAN. 2561, UssdnsnavesuunaItamsideuamiuiinauisauiinuunnsas
Frumadeulusedusutssaudom®i 1. InerdinusInermansumsadio winende

gl
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Adams, Mike. 2004. The Top Ten Technologies: #3 Augmented Realities.
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