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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 leaming that leads to the desired
leaming 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 [T 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 communicating 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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wigkavnann asalmfanulaeamedeulufirmnmsiunasianuveaguiu ussdataman
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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.2) 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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- ﬁWU.ﬁWUﬁ e 1 1,406 46.19 1,246 76.16 2,302 73.69
- ﬁWU.ﬁWuQﬁ‘ bR 2 335 11.01 228 13.94 488 15.62
- éﬂﬁmmmﬁ}uﬁ'maﬁﬂmﬁﬁw%wﬁwﬁ 196 6.43 162 9.90 334 10.69
nsudaRuNsUNAeMasiu 187 614 143 573 425 791
diinnunugnIIMIaEINSAnyIlonTY 832 2733 510 678 1,780  33.12
drlinanuddansensaniseaudngm 84 2.76 46 7.41 45 0.84
dtinNUNTE VS MAULAINA 4 0.13 14 5.02 - -

Janinsvys 3,044 100.00 2,349 100.00 5374  100.00

Tudnsfnw 2565 lufigiunasuandinunsennsamauILmawa: we.

wsaelianldlunsidy
N A a * a v = v a nljl dy a
w3 osflofl llunsidedunuunaasunienisfinuszaurfduiugiu (O-NET) Tudy
~ Yo a o ¥ =3 * a =~ v &

mMwilned ane. ladndunsinaeulluawasiusiusandugiuveya dveasdondail

wuunagayu O-NET daseuiviniwing Tulnsfnen 2563 oy ane. ladudunis
Jamisnaaeu O-NET 3nnmwlve LileTun 13 nua1wus 2564 veaeuiiduiunsau 30 ve Tugluuy
Usile Ingludugsluiimsmeaeuluguuuudnle

wuunageu O-NET dagdauivintwilng Un1snwn 2564 lng ane. ladfiunis
FAN1sneaeay O-NET 3101w lng ledufl 13 nuA1us 2565 voaauddruiusiedy 30 98
Usznaunievaasu 2 JULuU lawn (1) sUuuuusde 31w 29 ve e ve 1 - 29 uag (2) JUMUY
Sntly 31U 1 98 Ao 18 30 MITLUEDAINLATLARIAINAMTILTEIUNEIU UTENaumEuedey
119U 3 Yagey laun 30.1 WEUEBAINLAINUNEIY 30.2 TATININLIMNIBVBIUNUNTBNTTUR
<%~ ¥ v a wa a a & !
M euneINITyeUUNUR way 30.3 WeuKAnIAUARILAINUNDIU

wuunagau O-NET dadaudviniwning Un1sfnen 2565 lag ana. laandunis
FAN15NAaeay O-NET 3910 1w1tny 1leduil 12 nuAIWUS 2566 voaoudTuiuviedy 30 vo
Usgnaunievedau 2 JULUU lawn (1) sUkuudsde 31u9u 29 ve @o ve 1 - 29 uay (2) JUkUY
dmile S1uau 1 98 fis 8 30. NMslgugaULAZLANIALARTILYBIUND W Tuundu 3 veuay
laun 30.1 MIgaAuUNaIY 30.2 N15WWIATIERUNDUMLTlINgAmua kay 30.3 Madey

LLammmﬁmﬁumawmu
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mauTIusmdays

fdunafununuveyananIedaunImMsAnmssdurAtuiugiu (O-NET) Fadu
voyanfsniangiureyanaisves ane. lnsidenlvanizvoyaseundaainnisdeulusunsy
Structured Query Language (SQL) 70387 lAHIUNIATINABUAINNATUAIULALAINNYNABIATN
TUsunsy SOL wan Asiunanisnaaavvesinigsutusfsoufnuddl 3 Swminssys fwfunis
nadeuNINAnusERuTATuRug I (O-NET) Tudmawilng semnsdnisfinw 2563 fad
msfinw 2565 Wunarziuumeyara Mntnhteyaiilalulinsesieyamelusunsuadfdisagy

M3nTidaya

TunseSunsuazshanueilananisaoy O-NET Jnnwilngluveaoudmiy Tyadfids
wssan loun aade audsanasgu warlumaieuiiounansngey O-NET Jnniwiinely

voaaudnty deinlsauiounardnisfnw lnelyadfeouuu laun ttest wazn1siiAsIznAIY

LUsUsIU (ANOVA)

NaN15998

1. Han1sSEUIBUNan1saau O-NET Tudedaudniigawunaiutnisanen

NAMFIATIEMYBYadMIUNIReUTngUIzasedl 1 ileiUSeuiiisunanisasy O-NET Tuimn
mwilnevasiniFeutulisendnundd 3 Sminseys luveaeudnduseymnedmsfinun 2564 uas
2565 azviimsiUTsuliisussmenguinidsuseving 2 7 lnefaundgiuniside fe WniSeu
Fuseudnudd 3 Aanaeuludnisfinm 2564 fezuuilunsiaeseudmieluuanaafutingeu
finnaeululnsfinw 2565 Fehnsmndeuniead ttest lunmaIuLAz TR VBROUSAYTY
fiwandeadall

A7 2 wanIRaNSSsUgUNanIsaau O-NET luragausnile

o Levene's Mean t-test
Un1sAnen N M SD
Test Difference t df P
NNSIUTRFRUIANY (30 ATHUL)
7 2564 2,349 16.41 6.25  24.061%** 0.385 2.425%  48.44946 0.015
J 2565 5374 1679 6.81
$oii 1: doannuunsIu (10 AzuLL)
g 2564 2,349  6.54 226 135.017%** 0.468 7.875***  5310.706 <.001

g 2565 5374  6.08 2.70
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- Levene's Mean t-test
Unsfine N M D
Test Difference t df P
$aft 2: Tiasrzsiunsu (5 AzuuL)
7 2564 2,349 2.05 1.26 1525.156*** 0.107 2.873**  6719.753 0.004
d 2565 5374 195 197
$oft 3: uansANARIL (15 AZLUL)
g 2564 2,349 7.81 4.30 0.798 0.960 9.346***  7721.000 <.001

7 2565 5374 877 4.09

a o o

¢ JiludAgyneadinvszavu 001, ** duuddgveadansyau 01, * ddvddgnsadanszau .05

NN 2 HanslSeuisunansaau O-NET FvniunineluvedeudnisvesinEaudy

Yseudnw i 3 WU HaveIAzkUUIINIUTadaUaNTY (30 AzLUL) UniSeutulseudnudi 3

faauludnsfinw 2564 Azdiazuuuadslanasiutiniseunaeuludnisfnw 2565 evnsiitvdAay
neda Wnenansvaaeuludnisfinen 2565 dagiuusingainiuanisnageuludnsfinw 2564 e
a <, Y o v A AR = - ™ =2 = a

wrsundunedadiniuaznun dnseutuilisendnmin 3 naeuludnisfnu 2564 Uazuuuiade

wanAaRuNBguNaauludnsAn®) 2565 N9lUUBAIAINYET 1: 8BANUNEIUY (10 AZLUL) V87 2:

AATZIUTY (5 AEUUL) KAvTERaTeT 3: wanwPLARiU (15 AviUL) oeneitioddynana
Tnelunmsmazuuusauludeseusnde (30 Azuuw) nansnAgaUesTnEsuTussoNAnY
37 3 Tludns@ine 2565 (M = 16.79, SD = 6.81) ﬁ%LLuuimqmiwamimaaﬂuﬂmsﬁﬂm 2564
(M = 16.41, SD = 6.25) unilofinnsandusieaundunuin nansnadevvesninEeuludnisinm
2564 Turef101uTe9 1: 19ANUNENY WaLTT 2: 31ASIEUUNENY ﬁﬂzLLuuLaﬁaqmd’mami
nagouludnisfing 2565 wpluremauved 3: wansauAniu nansnaaeuludnisne 2565

v v

fazuuuadogenindmsfine 2564 egnslsfinnndesaisvemamed 3: wansauAniiy
(15 azuuw) faniminanuddgnienannislnazuuuinnninsevedy q vlnaansuuuly
amsamestinBeututseuinudi 3 udnisine 2565 ganand 2564 uenanilidlevhmsiiasien
Bedn ndunurveaoy “andeudinszsumerunalanddismue (5 axuun)” Sglanzuuy 0 Asuuy
Aeoudmilswosanaey Ineludnisfnud 2564 Andusosas 49.43 uasd 2565 Anidusosay
44.32 vasthiSeuiaeuludiy 4

2. wamsiUTeuiisunanisaau O-NET Tudaseudnie Inuunaudeialssey

mamﬁLﬂswﬁ%@gaém%’ummaui’mqﬂszaqéﬁ 2 lefnwmaufduiussemnsdnisfin
wardainlsauseuvesinssunasnan1siUSeuiisunanisaeu O-NET Tudwviniwingsuuuudniy

A o =~ o ' = v o = v a 4 ! =~ a
detnseusienuuanasiulusgnnsdnistnwuazdadalsaiouvesinsounioly Tnedauufigiu
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5338 Ae UnsAnwNUdnssuasuasdenalsassuluyinlvuanswuulunsinveaeudntevas

HAsuTWisENANEI N 3 WANANNAL FIVINNITAGUAIBEDA Two-way ANOVA laetisiuazidensiail

v

A9 3 wansRan1siIsuisuldswauvedausntsluivN s nesudsiawas JnsAnwd

- NARN9AZUYLIRAY
AT LIENE N M SD . .
U 2564 - U2565

drinnuannITNTMSANYITUNUgIY: ang.

Unsfnw 2564 1,636 16.36 6.39 0.225

Unsfnw 2565 3,124 16.13 7.09
nsudua‘%umsﬂnﬂsmﬁmﬁlu: gin. 1.454*%

Unsfnw 2564 143 14.79 5.82

Jnsfnw 2565 425 16.25 6.40

A1UNUANLNTTUNITAWEIUNISANEWBNYY: &%,
Jnsdnw 2564 510 17.08 5.78 0.966**
JnsAnw 2565 1,780 18.04 6.18

dinnuvdansEnsansaaufne: 99,
Insfinw 2564 46 17.75 6.43 0.825
Insfinw 2565 45 18.58 6.86

o o 19

* ey AudAyadanTeau 01,  * wneie AdvdrAgnsatanszu .05

v

A15197 4 wanRan1siUSeuisuIrauvadausniludmn 1w nemudannuwasdnisdne

YUALS9I5Y N M SD AAPREAA
ao. a. 91, el

Un1sfinwn 2564

Ang. 1,636 16.36 6.39 1.564 0.718 1.396 6.145**

an. 143 14.79 5.82 - 2.282** 2.960 4.579

Gl 510 17.08 5.78 - - 0.678 6.861**

1. 46 17.75 5.73 - - - 7.538**

Wel. 14 10.21 6.43 - - - -
Un1shnen 2565

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

GIN 425 16.25 6.40 1.794%** 2.331 -

. 1,780 18.04 6.18 - - 0.537 -

9. a5 18.58 6.86 - - - -

% e dnpdAyneadnnszau 001, * wuneds ddudAgyneadanszau .01



NIETS
Journal

MNIEsMIMadauLan1sUsiiunansAnesEausi@ U9 5 aduil 1 unsas-lguiey 2567

MM 3 waw 4 WA Hansaey O-NET Fnntwiineluveaeusnivesinigaudy
fseufnudi 3 fnaufduiussemnsdnisfnuniudetalsadou Smaufduiusiia) F whiy 4.633
wawiiodfameanisysiu .01 uansimanisaou O-NET SmmwiivelutniSeudulisonfinundi
3 azuUsUnulumudnmsdnvuazdeialsaSou vieseiuvesaziuuladsaInnisasy O-NET 3
mwlnezuuudadelaiuranseuananuusnmslumudnmefnmuasdeialsaiou fafufmes
yhnaisudfisudedluumasseiuresnaugasns Bonferroni

Tngmun lullansinen 2564 siniSouiieglulsaioudsda wa. (M = 10.21, SD = 6.43) agd]
nansaeuinamwilinglureasudntouanastuinidoufiegludatadu 1 laun ang. (M = 1636,
SD = 6.39) @%. (M = 17.08, SD = 5.78) waz 03. (M = 17.75, SD = 5.73) s fitsddayn1eada

s¥eiv .01 enutinieunegludaia an. dwiuinSeunegludaia @a. (M = 14.79, SD = 5.82) q¢dl

'
7 aaa %

NANSABUVDABUDAUULANANNUTNSsUTNog lulsussudInm &, pe9ldedfnieannnsesu .01

U o

aunadu 9 vesiniSeuniegludainnsiuiinanzwuuadsvedeudnitlinniwingluunnaneiu

syl dedAgnieada asululnashnen 2565 wuin dnifeuiieyludsin av. (M = 18.04,

'
v v =

SD = 6.18) aziinansaouveseusAsuanasiunieufioglu ang. (M=16.13, SD = 7.09) way

Y

(9

an. (M = 16.25, SD = 6.50) enafifudfynisadafisesu 001 é’suﬁm%‘suﬁasﬂué’wﬁ’mﬁsﬁqﬁ’uﬁma
rzuuuRdstegeusnteludnnwingluwnnanaiusgnsditoddynieadi venaniezdiula
semnedmsdne 2564 uardn1sfine 2565 nan1saputedeusaevesiniSoudwamnsty
Tnstindoufioglsaiouludsta an. uas av. wdnanzuuuiadsvadeudadelulnarvlnegedy

o w a

seeiifeddn1eadn ennuinieunegludsin ang. danaunluuntn

o

3. nansilsyuifisunanisaau O-NET seuinsUniidedauantsuaslilivodeudniie

mamﬁlmwxﬁ%@;&aﬁm%’umimaﬁmqﬂizaaﬁﬁ" 3 LloIUS UL B UHARZLULTINTBINEOU
O-NET 3mnwilne lulnisdnwiidnisinaeuteaeusnty (@ 2564 was 2565) fudnsanuitlyd
voaaudmiy ( 2563) dslynansuuusiunisaey O-NET Imnwilne Tnefauufgiumside fo
tndeutuisendnedd 3 Adeuludnsine 2564 uay 2565 szmosilnzuuusInves O-NET 391
mwlngluuanasiuinEeutulseudnundd 3 Aaeuludnnsfnu 2563 nsmadeuaieadi
One-way ANOVA tilaw3suifleunansuuusain O-NET luimawilngvesindeudusendnu I

3 W INVY3

10
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A599 5 wansRanIsiIsuieuldswaunanisaau O-NET Jnluliveasudntdy — JNdvaaausnie

- Namaﬂ“uumaﬁﬂ
Un1sAnen N M SD i i
idismte (@ 2564) Jidismte ( 2565)
lagisndy @ 2563) 3,044 5650  15.49 0.634 1.842%%x
Distsmts (@ 2564) 2,309 5586 1591 - 1.208%*
Jistsmts (@ 2565) 5374 5465  16.44 - -

F =13.820, p <.001

° o o

oo yefie Siedfneadafissdu 001,  ** wunefls feddyneadaiisyau 01

N5 5 namsSeuifisunanisaey O-NET senelfifvsaeusaifouarluiiveaou
Satfy WU HaRTILUTINYRINSEDY O-NET Jvnwinedlegisuey 1 dnsAnwifiunnanaiy G
A1 F iy 13.820 uagiifoddmsadn fedulshmawioudisusegnelunie Scheffe Tng
WU HanzuuUleas O-NET luivinwilnevesinsoudigeuludnisine 2563 dadsludinisin
Yeaeusniiuily (M = 56.50, SD = 15.49) flnzuuuadsluunnaessiiduddiuinEouiiaeuly

o

7 2564 Ain5Uvedaus ety (M = 55.86, SD =15.91) LANUANULANAIIYDIHAALLULLAAY

o o

O-NET ludmnnmwingessinvdrgymsainssnstindeunaeulul 2563 dutniSeunasud 2565
Afnslyveaeudadeuly (M = 54.65, SD = 16.44) wpnaniiil oS euLfiguNansLuuLRd 8594
AMs@au O-NET An1wbneseninedidnisdnaevlaglyveaousnis (Un1sAnwn 2564 - 2565)

wu dniseunasuludnisfinw 2564 dnavesnswuuds O-NET Tudvniwninewanaianuiinsey

o o

napuludnisfinen 2565 spnslitdAyeaia

anUsIuHa

\emauinguszasalunsidevedl 1 ielSsuifisunanisaey O-NET Inneingluvesdey

o

Satle szrnednisfinn 2564 fu 2565 Meduunausee wasazuuusy nan1sanwudulusny
anuRgIuMITLIaenu dnseuiaeuludnisfing 2564 silazuuuadswanaaiuiniseuiiaey

Tudns@nw 2565 MIALLUUIANETUATNITIULALITIEAIY 1A8AINNISYINVBLT S UDALBUBINNLS B

a

FudseudneUn 3 Twsee “usuinsznunarunulanefnivus (5 azuuw)” Julaaziuy 0

Y
v v

AT LﬂaummuwamLsmaauluﬁmmmwmmiuﬂ 2564 Wag 2565 WiFITTAluLS panNg

E

Tergrunarmadaiminanuddguesnvedaud 4 luveasusnii unvedou “audeu
Ansiznuneunulanefidmun” Wunildlupvamnsoiigseunediiieniserudulaninu win
norudulannulanagyineladafionuwasanunsathanugilaannseuldlyvsslesula Gudle

Lﬁsuﬁwé’ﬂqmiLLﬂuﬂaN'ismﬂwﬂws w.A. 2551 fiseudulseudnudn 1 - 3 mslauaunsaly
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madey (@szmsdow) madeugeninu/Aene T9190 andem 9 wu i3esdu uneinnis
FUsIASY qunInaL emadouuTeisuarnson miisuasdanuansaluniseiu (@
nsenu) awsoeusulanuddyans esfion seulannudfyuarseasiden MId1auaL
wagarndululaveados wazanuannsalumsieneuazuunvaiianis veyaatuayy Wy
Feamunlannmseuunanuarasnounumsdeunionauteaeusmiiolasnisdulanunas
3meﬁwmm AULUIAA Bloom’s Taxonomy (Bloom et al, 1956) uaamnﬁyslumﬁml,az
UizLﬁumamﬁmsﬁﬂwwaq;gﬁauiumﬁLﬂiﬂzﬁwémmmLLmﬁm%m"Bmmmwmam% Coady (1979)
lnesuneiigfumssuiiomaisuznesordemsufuiusvesiade 3 Usens 1) muanansons
ANUAR 2) ANUgIAY 3) NaTEnsEuIunT UBN9INi Goodman (1987) N1 HOIUNETBTUATI
vearudunlmirnveanudsludonsassanuneveseiudunssuaunsipging Ao nswh
M3 quYaANL MaAIFes MadeuAsTigeuAngnauisafuiFastiy q fanseruiiedou
Aeserunounslansfiius assedemugiuduladoddasudunts enananlan unana
Tureaousmivoradudosslmdmivgasy lulaerdsmiugifuesany vinazuuuluroden
audlvesyaeulud 2564 waxd 2565 la 0 Azwuwieuadmilswoayasuitonua dFafunisiden
Ummmﬁﬁmﬂﬂ;ﬁaauéwmﬁa@amﬂuﬁmﬁﬁﬁm

lufnguszasanadl 2 ofnwnaufduiusseninadnisnu 2564 — 2565 fudsinas
TsuSoufiinSeusgnenanisaey O-NET Imnmwilveluveaousatls nanisfnwidulumuausfign
mifeusanlnenun azuuuadsnnismegeuinawlesuuuuteseusatoususaulum
Insfnunifudeialsadou TnethiFouludein av. TasuuuadegeinniniFouludein ang. ues a0,
Tunnd Tnetannglud 2565 gamneesnsiitiodrdny uaginGeuiogludata ang. dazuuuiadsanasn
lannntin msaninideuiieyludstady q nduliezuuuedogeiu sevmsdnsfine 2564 uay 2565
FsaonnanatuTenuNaTeIan TuNAdaUNIN IS AN IUNITIR (2566b) lnenanimnadauis
mmlmgllLLUU{faaaué’wﬁﬂuizﬁuﬂﬁzmﬂ%mLLuuLa?{amam'imaau‘immmimgﬂLLUUSLTaaaU

v W

Sntfeludnsfin 2565 (M=16.09) axfirzuuuiaiefislssmaganninsfin 2564 (M=14.40) up

[V

d‘ a = L2 a U o = U = dl ! ¥
Wenasandedanadniseuludiia fng. Tudnisfine 2565 naviinzuuundvanasain dneunun

wudetuinseuludminguy Swesiuuadsannmmegeuinatuinesluuureasudniyves

]

v A v v L Y a A o dl' “« ! '
Hniseuludein AN, WHININVYS ‘1/1ammawLﬂumamammam%LLuuTuLiaﬁ gaAUUNDIU (10

'
o (%

ATUUL)” uag “Aasierune1u (5 avuuw)” sendivddy feenveianaiaiidinnuluniseeai
wu lapud Ay euhu@eudsluasuaiu vansendisens seanuluuannaInumey
Junu wardeeveianarafidnnulunslnsenuneny wu dnlyawnn waeunsuiaUsziu

Wuau @adunageunen1sfinuuned, 2566a) Jelgwimani enanelwindynuieiiuines
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v =

msfearsluaiunisnn ey wagnisuansoan Tuniends (FdnaunmgnssunINIsAny,
Fuitugu, 2566) uenaniawannsoluniseudeusaduandnvusvilwomaiougnaondia
kagn153AN15veYa (Information Management) Tugailionvuiiveyariioniinainvats uagvane
LEVEE

dufuinguszasalunisiseend 3 eisuileunanisaey O-NET 3pawilng Tud
msfinuiiimstaaouteaudnie (1 2564 uay 2565) Audnsfnmiilufiveaousnie (T 2563)

Y

nan1sAnwidulumuannfgnunisideunsau lnenunssmndtudnstnwidsluleveasudmile

(9

yaoufiaguuuadsluunnmatudilisuiiveaeusnie (@ 2564) uanduwuanuuanaseensdidodidy
yadaluddnluiifiveasusmisvieludnising 2565 fayaeuiinzuuuiadsuosnimasulud
2563 figslufinsiveaousniioulyosnaiifoddymeada wama = 1.842) Wululayaoulud
2565 agvhaziuuadslumuvesystivanas insanlannuanisitsuiiounanisaeuianizvedoy
Soifoszornadl 2564 way 2565 lumsnedt 2 adiulannd 2565 yasuvhezuuydsverousnilogs
1 2564 eensiiifoddy unesnslsimumaiionsanlunmsiumameesazuuy dssy (WUsl

WALPRNIY) NARN9TENINIASULLRAY U 2563 way 2565 hunTn wafiansaD9AU89RnTaLT4

1Y
a o

Thsaasns (Construct Validity) gammﬁﬂmﬂﬁwﬁmfcjw;m (Known-Group Technique) nanifie
yasulunndidnvasaudamiloutufeduinoutuiseninudi 3 dufunesidnuusioud
wileufudsluuanmafiluis 3 Tmsfine Fanaseyednisfing 2563 uay 2564 Tenuuiiewss
Falaseasna wnsemadnisfnen 2563 waw 2565 fenuifissnsadalasiasluaennaseiy
unsgduaTndlannnin Seenifiessonslafunanseuaniadoanudueniusuesnguyman
(s Famivios, 2564) nafte yaeuludnisfnu 2565 danugmuannsalunislaniwilng

annee WiulaandmsfAne 2564 uay 2565 KaAzkULLRAETIIMSERY O-NET 1A meunnaig

'
o w

fusgnadifodidy evrslsimumsimafinyifisdnd sadvamuismsaddasasdureaoy
wonaninamsAnwdaitlmfiunnsnuduiiugula¥unanssnuneainaniunisainisunssz U
vedlsadnidalrfalalsun 2019 uazmaiFoumidlnavioseulaudvivlugFeulasumsilninueds
JfivRanas vilmiAaniizn1nsuganaes (Leaming Loss) TuAI1ug A maIN1 10N 90181984
fnidou Hemenuniseuesnideuln mainuzmsdeas wasdsdmanssnumsoouneniside

a o w

lomalunisiseusMNUMaus U NMeuanNLarNsiseusIINNTUN TR (@inanuauenssuns

v
AR =

NSANTUNUFIY, 2566) FInanzwuwRReTINNSaaU O-NET dnissutulsenfnudn 3 Tudamnia

s1vyslasuransenulumnin
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TR G IGIIE

JatauaruLAaNTHAIIANEATLAZN1THDY

1. TelauanLrdmiuRaDY Wemuinvrvesidoy saeumslnanuddnlumssnindou
LAYANTENNTDIUAINNANFATUAUNA Lﬁa‘Lﬁ@?L%sJuLﬁﬂﬂizmumﬁaqﬂmﬁzﬁﬁmmmﬂflﬁa"]u
LagaNuNTaseuLses agu ﬁ’]ﬁUL%“ENi’l’JE]EJINQﬂ(;IIEN FemuinlaanNIeUUNANLITALNBINY
nsdsunienautedeusaelnen1siulennuuasdinseiunay ey TINTTULNLT
auAn (Mind Map) ielnidexleseuduiusuazdifuisossmiinnuddyneunsideuussens
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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 leamner.
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 licht 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 |=» Generative
3) Practice + Al-assisted
Stage writing tools

5) Wrap-up Stage  |[«@m| 4) Production Stage |<@m (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 =l
3) Practice Stage
5) Wrap-up Stage <= 4) Production Stage -

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 interet 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 learmning
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 5.72

*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 erammar 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 highligshted 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 highlichted 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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wmalulad AR asoifinyszansamlanaziiiuusagelalunmsdeus dWuaueanulaluenfiday
MBINTNLAY
Tagtuwmaluladreuiiumosuasmaluladarsaunalanidunuimee msfnviduees
= a ) ot ¥ ' oq ¥¥a o a !
110 Fansseunisaeulaiinalulagnng q wweasy ivEeulianuaulaasiiveandunis

a s ! £ a a Y aa ! ¥ s a ! ¥
Seuglugduuunie 9 indu dnsAnaudsmsiug 9 wianlylunisiseunisasy wu nsly E-

Learning lumsissunisaeu msvihnanssunsewvuilninnng o vudulen nienisaeuuniseuly
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Aoulawmes tunu 91nn1sfnwvimuiidaguimedaidanidsiizenin arumduaiaady
(Augmented Reality) sduweiiaguuuunisiuaulanazinlszenalaiunisieunisaeula lng
wann1svesmaiaauduaieasuiy Ae nsiawinalulagfinaunaulanunsnnuduaiuas

P a Y'Y o ! s s A b ! Y Ao
AIMULANDUITILVINIYNY mu%%lmLniLLaSQUﬂimL%mamﬂ ‘] YU ﬂa@\n@I@

[V
[ VY [y

wuyITedaanuavlalunalulagenuduaisasuiieimulnlylsslovulununisdy
donsasudmiuiniSsurndanuuAnTamINISISEuIAuUNTleY kaztuuszenalayluaiung
Anvinwzaunsifeunwingludnifianuuanseamnemsieugiminzaunuiuasimunis
InQUsaA
1. Weimununsgauimunsnunsiugneatenimemalulagaudusseasuluen
v A
JoiSeu

2. 1BAN¥IAIINAINITANIUNTTUINNEEA1A1NNNTANAEYAlUTUN SN LT U1

wellaganuduasaasuludniifininnuunnsemnensseu;

'
=

3. W aFAN¥IANAINITIAIUNISIRBUINATT U SwN Ui W suadawalulad AT uase

wSu AN TITlALUNNTBIMNSBEU;

ad a o
/N5

TIPS N EIGERGHIZPHIRE

1. Yszynsianfiauunnseamnensiseugiuniuuinistuanitu vielsmenuia dsiansy
AUNININ NTENTIEATITUEY

2. NANFIBEIIANTITANNUANTBIMNINM TS BUs TN TuUSnIstuaatu viEelsamenuna &
NFUATNINTA NIENTNAFITUGY MnuaTWInvaInauitee1alaglylusunsy G*power 3.1 vn1s
o v oA ' (% ! . . [J = & A
AUILAZANEDNNALAIDEUUUIRNIZIA1Z9 (Purposive sampling) §1u3u 25 AU Fauduani
lasuns3dadeannunneidedvgyndanuunnsemansiiew lnedannuunnsemiunsdey

wuadunauneaaes 13 au waznguasuAu 12 Au

40



Journal

MNIEsMIMadauLan1sUsiiunansAnesEausi@ U9 5 aduil 1 unsas-lguiey 2567

wn3asiionldlunsise

1. Tsunsafnideumemaliladenudusinaiuvio AR ulusunsunsequifamuinisms
fugnanenn Wulusunsunuililearuanansolunisndeul (Motor - Reduced) TUsunsuae
UszﬂauiﬂﬁiyfsaiﬂiLLﬂiuéaﬂﬁﬁﬂm'i%'ugmqmam 4 pu fe ﬁyﬂumi%’ugﬁumm (Position in space)
ATUNSUeNAIMaNTi (Figure ground) ﬁmms%’ugmwﬁamyiaj (Visual closure) waw ATLATAST
v9¢¥m (Form constancy) uaglusunsunsgauimuinisnissugneaemauiinedsnuannse
lunsiadeulm (Motor — enhanced) T,mEm'ﬁﬂ’@ummmﬂsqﬂIﬂiLmsuﬂizéuﬁmmmsms%’ugmq
aemludntodoussiuiutssoudnndd 13 (@ams Jude wasa, 2557) Sadunueoufiunes
smuinlugusuuimaluladanuduataaty vie AR mnduinisussiduangderngney

1UMAaed AsrliaNuaenranwse 10C taan 0.84

A mssusmaawm

Al 1 Meranuingelsunsuimeliladanandusiaaiy

2. LL‘U‘U‘UisLﬁumﬁugmﬁmﬂm (Developmental Test of Visual Perception Third
Edition, DTVP-3) wusnsuseidiuwdu 5 A el 1. MsUszanuduius fusemanenanutedle fum
2. MITgUARABNFUAMN 3. ms%’uguazLLsmmwaaﬂmﬂﬁu 4, ms%’ugﬁqgﬂmwmmwﬁaLLajy'i'mzhi
unmdtasysal 5. masussUeingismes

3, LLUUUizLﬁummmmsaﬁnwzmigim’m'ﬁmiuaqLﬁuuaxmim?{aulm (VM) tdunns

aenuUUgUnsasvIadin dmiuviseny 2-100 94 30 ve
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4. LLU‘UUizLﬁumaé’mqwémwmﬁwﬁyﬂuﬂ'ﬁ@ﬂu (Wide Range Achievement Test, WRAT-
Thai) LﬁuLL‘U‘U‘Ui%Lﬁuﬂ’J’mmmiﬂf;’mﬂ’]iL?UEJu"mﬂﬁﬂﬁwﬁuﬂmig’m%@ﬁLﬁﬂ"d%mﬁﬂ‘hﬂ

nsANlun1MAReY

1. inlunqunaaesaglasunisinnissugmeansn aelalvsunsuiindeumemealuladeny
uaaaiundo AR Tuwoundindunazmsilnysraumsaniunadeu wu nismanmw maideu
ussEBATN NMaTeuaanIne Tan dUnas 2 A% ads oy 60 w7t BuTudl 1 Sqursu we. 2565 A
Yufl 11 Avnan W, 2565 TteEY 20 A

2. inlunaumuguagla¥umsiinmssusugnamenantnfanssuthda wu mesesgnda
LUy n1sdnuae N1MenIN puzzle wagn1siinUsTAUNISIALMATEU WY MITAATH N3
Feuussensan madeuanvang Taq dUamas 2 A% 4 ag 60 uit Butuil 16 Aamau w2565

[
g

fla Yuil 26 ganAL WA, 2565 IVIGEY 20 ns
T,mJLf?iﬂﬁgmumzgﬂﬂsxLﬁummmmmﬁauLLawé’qﬁqmwmammmwuﬂszLﬁu il

1. LLUUUizLﬁumﬁUg‘vmmst (Developmental Test of Visual Perception Third
Edition, DTVP-3) luadait 1, 12 waz 21 Tnenianssuthin leanlunisussdiv 30-60 uail

2. wwulszilupmannsninue sy sannIsteaiiukassiadeulm (VMI) naaeulu
adail 1 uar 22 TnednAanssuttn lenanlunisuszdiu 30-60 i

3. WUUUsEiRadaYENINTSISeY (Wide Range Achievement Test, WRAT-Thai) PAUNS
e lonatlunisusadu 30 wiil neaeuluadedt 1 uay 22 Tnethdninenddn

mMsaszideya (Data Analysis)

1 1waidid Wilcoxon Siened Ranks Test LiteiU3auiiounsiuusEmMNInouLaEnaT5LY13 2
wlvsunsunifeumemaluladanuduiiuadilungunasesuaznsiindanssutinlunqueuay

2. 19adA Mann Whitney U Test iiiaiU3auiilounsuuumiuuannnessmisnaumnasiuas
nauAUAL TNeULAL IS INNSNAGes

v v

AN597 1 YOLANUFILVDILUNTIINTITY

Y

%’agaﬁugm NGUAIUAN NGUNAADY 594
19U (AY) 12 13 25
o1gady (D) 7.67 8.38
Ll (AL)

-¥Y 10 10 20
RIIN 2 3 5
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[ VA
a

mnmm?ﬁm?%’sugLmi’sﬁé‘]’aﬁgﬁwm 25 AU LLUIQLﬁUﬂQIiWIVIﬁ@\? 13 Ay ﬂ@lllﬂ’mﬂii 12 Ay
91glndsvesnqunass 8.38 1 nquaruax 7.67 T Liuwe 20 Au uvds 5 Ay Fraupidudindid
Jaymaumsiden
NAN1339Y
1. Wan1sTuimeaenn Lﬂuﬂ"]ﬂ5LL‘Ll‘uLaajEJGUE]QLLG]Iaxﬂa;mJWﬂﬂ”liUiSLﬁuél’JEJLLUUUWLﬁumﬁJ‘Ui
N19@18m1 (Developmental Test of Visual Perception Third Edition, DTVP-3)

A9199 2 ﬂ’m%LLU‘NLQ%EJSU’ENLL@agﬂﬁqﬂJf\ﬂﬂﬂ’l'ﬁ‘U’i%Lﬁﬂﬂﬁ]uﬂ’]ﬁﬂﬂaﬁlﬂ FEMINNTVAGDY LAYUSINIT

NAADY

AZUULLIAY DTVP-3 NYUNAADY NANAIUAN
NOUN1TVARD 33.90 31.00
SHMINNTNARADY 37.80 33.70
NAININAADY 45.00 36.70

mﬂmﬁ%’aﬂ%ﬁ ﬂsLLuummmmiaéjmms%’ugymﬂmstsuaqﬂéuﬂaUﬂuﬁauﬂﬁﬁwwaaq
szwmmiwmam LLa8%5ﬂﬂ15%®aaﬁﬁﬁ’lﬂmmumgEJ 31.00 AZLLUY 33.70 AZLLUY LaY 36.70 ASLUY
AUEAY éaus%LLuummmmiagmmﬁuimﬁmUmmaqnq'umaaq faAzuuLLady 33.90
AZLUY 37.80 AZLUL LA 45.00 AZLUY AINAIAU
AN5197 3 L‘U%EJULﬁ&J‘UﬂzLLuuLaﬁmmmmmmmeﬁyﬂumﬁugwmsumﬁaumsmam SYMNNT

NAADY LAYWAINITNAADY

nguAUAN(N=12) ngunAaaa(N=13)
DTVP-3

Aade z pvalue AaAe z p-value
NBUNISNAADS 31,00 33,90

. -2.316 0.021* -2.952 0.003*
SEMININITNAAD 33.70 37.80
SYMTNAAD 3370 37.80

. -1.697 0.900 -2.298 0.220
PRINTNARD 36.70 45.00
NBUNTNAABT 31.00 33.90

. -2.315 0.021* -3.082 0.002*
NAINI1INARDY 36.70 45.00

* Significant p-value < 0.050
dl' ~ =~ ' ' ! 9 '
BT UNBUAZUUUTDINGUAIUANTZTNINNDUNITNAADINUILINNNITVAGDY p = 0.021

fnuuanA 19 T Ted AN NEalA 5899NIIIAAeINUNEIN1TAaRY p = 0.900 lufiainu
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a o

WANAIIDE 1A TYEN

[

WN19EdR uazNaUNIINAABIRUNINNINAGRY p = 0.021 fAuuanasesdl
TodAgynsana Lﬁam%uLﬁsmﬂxLLuuﬁuaqﬂ&jmwmaaqszwmﬁaumsmaaﬂﬁ’uswiwmimaaq P
= 0.003 faruuanaresalfoddymeada sevmnaniImaassiundinismaaes p = 0.220 lud
AMULANANSETITEd RN 19EDR warNouNITVAABIRUNEINTNAGEY p = 0.002 TATIULANAI
e fieddnynaada

A1597 4 WSEULBUATLULLAREYRIANLAIUNTIANUNITTUTNNEEAT NGUAIUANTUNALMIAREY

NANAIUAN  NENNAADY

DTVP-3 § 4

ASLLUULARNEY ASLUULARY 4 p-value
ABUNNSYIAADS 31.00 33.90 -0.845 0.398
SEMINNTNAFDS 33.70 37.80 -1.716 0.086
NAINITNAADY 36.70 45.00 -1.552 0.121

AZLUUAINATNNTANTUNTTUTNIENEMVBINALATUANAUNGUNARDY WBlUSeuiieunzuuY
NOUNIIMAADY p = 0.398  AZLUUITNINNITNAADY p = 0.086 WAZAZLUUNAINITNARDY p =

0.121 ludianuunnansesnsiided Ay nneaa

2. HAAMUEINNTARIUNSITY

vy
[

QqﬂﬂqﬁiﬁﬂﬂﬁﬂﬁﬂzLLUUF"I'J'WN?{'WN']iﬂﬁzj']uﬁﬂwzﬂ"lﬁy"ﬁm’]ﬂ']ifnﬁll@ﬂLﬁULLagﬂqiLﬂgau‘Lﬁﬂﬂqﬂ
LUUUIEUAINAIN 50N BENTYIAINITANTNDLTLLALNNTIAR Bl (VM) LazAzuuY
Auansanund susnLuUUsT unadugns nan1sissun1un1sideu (Wide Range
Achievement Test, WRAT-Thai)

A1519% 5 L‘U%EJ‘ULﬁEI‘U?WLL‘L!‘L!LﬂaEJ‘EJ’eNﬂ??ﬂﬁﬂﬂ?iﬂ@ﬂuﬁﬂwgﬂ’ﬁuimﬂﬂ’]iﬂﬂiﬂﬂ\‘]LﬁULLasﬂ’ﬁ

maeuln
ArAzuLLRAE(Mean)
VMI . . z p-value
NGUAIUAN NGUNAADY
ﬁaumsmaaa 13.42 12.77 -0.382 0.703
NAINITNANRDY 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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ﬂ%LLUUﬂ@‘Uﬂ'ﬁWWa@Qm@ﬂﬂQNﬂﬁUﬂNLLagﬂQNWﬂa@Qﬁ@qLﬁaﬂ 13.42 AYLLUY Way 12.77
o o ::4' a a 9 ' ' =~
ALLUE ANNATAYU LU BLUSEUNEU p = 0.703 LASUAINTINAADNUVDINGUATUANLASNG UVIAE DN

ALRAY 14.83 AZLUL WAy 15.54 AzUUY MuaIAU WellIeuliisy  p = 0.785 lufipuunnmig

v o

! a ' ' ) = = =~
E]EJ'N EJﬁ'] UNNEn LLﬁgﬂgLLuusﬂaﬂﬂQNﬂﬁU@NﬂQULLagﬂa\‘mqi‘WﬂaaﬂLN@LU?EJ‘UW]%J‘U p = 0.283

%

vLﬁJﬁﬂ’J’]ZJLLG]ﬂG]N@EJ’N Hydn

[

zymaaaﬁ LLaSﬂ&/’LL‘L!‘WUENﬂQEJ‘VlﬂaENﬂEJuLLa&,’WéJQﬂ’ﬁ‘iflﬂa’e]ﬂ Wsuigu

o w

p = 0.002 IAuLanaNesitedAgynIaia

M19197 6 LUSEULTIEUATLUUIRAEYDINAFUGVIENINNTRHUATUNITTEY

ArAzuLLIRAs(Mean)
WRAT-Thai . . z p-value
NguAUAY NGUNARY
NOUMINAADT 79.08 76.23 1172 0.241
PAINITVINADY 80.83 84.46 -0.339 0.734
Z -1.826 -3.077
p-value 0.068 0.002*

* Significant p-value < 0.050
AZRUUNATUONTNINITTEUATUNITTHUN BUNITNARDIVDINQUAIUANKAENANNARDAL]
ALRAE 79.08 AZIUL WAZ 76.23 AZLUW UGG WalUTeuiey p = 0.241 LasnaIN1IVAALY

ma@ﬂaummma ﬂawmaaq llﬂ']LQ EJ 80.83 AzLUU WAz 84.46 AZLUUL AIUEIAU LZLIEJLiJi‘EJULVl‘EJU

s
a

p = 0.73¢ luflaruumnnsesnsfidodifamaada uazaAzuuunadugysNIssSouresngy
mUANNBULaE VI IARBUUTEUEY p = 0.068 ludlAmuannitessiidudAgn1eata wasen
9 £ a ' ' o = a =
ATLUUKNATUGNENNITITYUVDINUNARDINDULAENAINTNARLY WIBUIIEU p = 0.002 flA
uwanaseealtedAynneatia
dsunanisnnaey
¥ a a a Y o > o ¥ 2 Ao

1. ansatyinumalladarudusiuasunsgnuinminisaiunisiugneaentlunnid
AVINUNNTBIMN TSR

2. AUENINTIAUNTTUINNaEaTiRIuInnslyyalusunsuinlsunlsmalulagainy
\duasaasuluanfifiannuunnsemeansiseug

3. Anansanunslisuindunnstelsunsuindeuniemalulaganuduaiaesy

Tudnaifianuunnsemnemsiseu;
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anusema

(%

NNMSANYITLATINUI ANNELNITAAUNTTUINEen Lo sliduddgmeata

o

'
a

fszau 0.05 Wielwnunalulaganuduaiaeaiy (Augmented Reality) TungqunaasadieiUSauiiay
AUNBUNITNAABINUILIINNITNAGD (p = 0.003) LALNBUNITNARBIAUNEIN1TNAGDY (p = 0.002)

waslasulusunsumsitndeulaglununaluladanuduaiaasy (Augmented Reality) Wn#idaanu
UNNTBINIINSIEEUTHNAAZIULNNTTUINNEnEn LT UG dlladuaennaesiuiuideves danva

v o

YaYe (2558) WurnAnifinnuunnsewnensseusiidymmssugmsanen lafunisinainya

i) o

Wswnsumsimwinissugneaneantuanioissussaudulssandnunda 1-3 azmenszaulvin
ausaiiiauInsnsiusmsnenlafgwusas Ui sTnNmIA YTy
[ = ¥ o v o v ~ v

aglsfinuAzhuLALaNTanIuNsTuNNaeavasllusunsunsindeulaglying
wmalulagainaduaiaady (Augmented Reality) lunauvnasuagazkunALE1N TN FUINNG
arganiilyanssumsinianssuUdalunquatuAuty wuIve 2 naullaghuuilii uiu Fellaay
AR1BAGANUNSAN®ITOY NIAUG AIBINE (2560) AnuaNIsiawINIsTusnaenunasy
\Wiesnanmsiinfanssudivn amalinissugmsanemuanifinnuunnsemInsseugiuy
Iy wudilulivdngrundanuissseziiaiuasmudlunsinnisiiuinuyeany 9 uniindngiu
INNIINUNIUITIUNTTUAN 9 ManTTINITSugnaesmlalaentsinUszann 8-14 dUam

ATLULATUNITTEY AZLUULAABYBIANILAINITANIUINBENITYTUINITNITUOLAULAE

A ' ' o - = a = '

mMandeulvy AzkuLYBINaUNARRINaULALYEINITNARBLIBIUT UMY p = 0.002 TAILLANAIS

a v

aeailtludAYVNIEtR uaYALILULIRREYINAUATEVNSITIUATUNSITBUYDINANNARDINDULAY

a o

Y} = a ~ a ' ! )
NAIN15NAABUUBLUTYULNYU p= 0.002 UAMULLANF1IDYNUUYEN

[

UNNEDA AzLUUAIUNIT Y

o o

wundlazwuuindunadlasuldsunsunisiina 2 nau Ineludanuunnasiuesaddeddgynieada

v oy
v a

vadnsgglsuusuImensiidansdeuilalyguuuunsindaves gninsa A1nee17 (2561)
FalnoanuuudunaunisuiiafiuuesnUssnaui ugiuniunsilsusazidndunisisulagn s
wniauunnaeiulunIunsInNSTUINIEIEn NIty M INKaALLUIARTUNS 2 Nau @Sy
a3AUsENOUNLF AN STgUTuAMEARIUNLITEYeY Hoy et al. (2011) Ainunguuuunsiadn
Ao a a &' N ¥ = Yy ¥ a ' v g ¥ a

nivssansuanvieiiuauansanunslsulatuneadugiuuunmsinnisdeusuivlymaia

mMssuanusdnuaznisindeulmn wasnistnnadeulaglunedanisiinamuaugainuels fadu

v
Y

sUnvuideulydeginiuludedn Handwriting Practice uan9INTuKkal Schneck & Amundson

Y

(2010) §39na1271 ﬂ’]ilfﬁEJLW\ENEJW?TJEJﬂiSU’JUﬂ’]iﬂ’ﬁyjim’]ﬂ’]iﬂ’mﬂ’]i%j‘tlzﬂ’]iLﬂaau‘LﬂiLﬁ@\WW bYU
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¥ <

15y IUINITAUNTIB T ULaEN1IIAE oulnd N13TUgNIsEen avduiusnisiad oulm
LagNTEUILNTINSTID U Avwdn awd uenandimauansonunadeuduty feswan
fnsSeedruisuanngllenn Sweanaosiundnmsususssuianssusedl Hersch, Lamport wa
Coffey (2005) lananalan ﬂ’]i‘d%ﬂisﬁuﬁﬁ]ﬂiiﬂif\]w;llﬁﬂ/l’lEJﬂ’JWﬁJﬁ’]ﬂJ’]iﬂSUENE;%jUU%ﬂ’]ﬂ@EJ%‘VT’m’]i
Wasuwanduswuludenestuney gUnInl Yan vieAunnnourestanssiy nsuFufiniazyin
Infnlenalumsuiutsuasiinmsinuauaunsnvesusasyana
mslnumeluladarnudusiaaiy (Augmented Reality) Wuselusunsumsiinduayinlv

o

AzkuUNadunnsauNslsulunguvnaetind uee ety dn

(9

un9adiafsEau 0.050 (p= 0.002)
o ¥ ! Y Ve A _ a4 a4 Y ooa a

LazaINNITEANAINNITIUNN NUINAUFIBeegdnfwaY Tanunsehesesy dauauladuiivey
sdnveu Aslasey sanudanivy aunaw indawndy lawndeulmnarasdeufuavilnianisseus
wagdaduguiun1sswnangsu lag Adams (2004) Na1337 Useaun1sinIsiseus Nunasaves
uyweUAnTWIINNITINYRelnU]UR @ennassiu Gregory Kipper and Joseph Rampolla (2013) 4
lneSureianaluladauduadaasu (Augmented Reality) Tuaunisiseunisaeurdumiele
EUaTINIssus MgaTeuwaulalunsteusindumisey asusstunalanazaalsenie
TnfugiSeu deladudatumalulageruduaiaady (Augmented Reality) WiSuazinIUALINIGTA
aziAnugng o Wnesenimuazasiasianinseuaelula anms@nwives gninsa M

' ' o ¥ a [ Yo g a A
A9ATI (2561) NN ANHAINITINSSUINRAEAINNsEndEuAnlasunsilnauaefianssud
finseanuuuuazdadiduianssunuiinanundnuaziddn 9 vee 94 awinnisseugiand adu

v [

VinweNAdy awnalvnguiiog 19l i muINIsY09ANEINNTINIUNSITBUN NS U B 1B 8N

=3

AULEITDINISTBY LagNITYININISNISNBRiuLasNsAd oulmIdIUTINgMINNaNTTITE §
#9AAABINULUINITDY Acquisitional Approach Schneck & Amundson (2010) AiinAanssuUUn
Wanlyesuignisilninwemsdeuilaauein mseuduwinwensinaeulmfdugeuaaisadaiu
a v v = a o & i a ' [ [ ) ! . . a
UITEVDI UUNNU LADYTANANIA (2545) NWUIINUNITIUFAILNUL (Position in space) &
ANNAUNUTUINNAAAUANNAINITAN LAY NS IALNTWInwERInaIauisavile Iaens
! a ¥ <3 = o ' ! ° ¥ < Yo % ! aa
auasulnanasioviniunsidndusswadausuaglnianlavig q nuisnsaeulaensauag
! < ! ! U ! a ¥ I3 o Ql dl a ¥ K aa a
WNNEAANEAAE e Sudumsasasilianihdaiseusannisinaeuldlyluiingss nns
o w ¥ a Yaw v ¥ ' o w & a ¥ ! ¥ & e
Urdndaymaunisifeumeidelaasdn mstidansenisindeuasnesinesisuey 20 A3Y 39ay
MlmAnUszansnalun1siiuinyeAUEIsanIuN1sleL Hoy et al. (2011) uazdidonnaniny

A3AN®IYBY Case-Smith et al. (2014) NAnw1UsEANSNalUsLNsUNSHNTsuTuIS s uv ANl

ar
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[

seaudulssauAnurdn 1 wudn naudieeamnAulIsUNsIneuey19uey 20 ATY wavd

ANUEINITOAIUNITI UL ALY

RIGHLIE

1. Usugunuuinuwmelulagannuiduaiaaiy (Augmented Reality) Tdunan 3 ffuuy
aeeagilmnufinnuunauly ssuadasnyslndanudaia Lﬁ'mmgﬂﬂLLazﬁamﬁLﬁwﬁyu
wszinuiimuaNass msnevaussesimeiiles

2. ilusunsuilni@oumemeluladanuduriaaiulunanedideleduinfiaunquiu 4 1

AUV TN B AU SR URNTUNT D Ll
S19N1591999

e lng

nsfiug AIsmema. 2560. HaveuULANTAMSSUImIen eI aLIINYEnsE AL N5 TEY
Zwﬁnﬁﬁmmunws'amwmsz?auj US Y1 I Neran U Uudie (W’wmmiuwé)
WINeRLLAng

sl surail. 2543, NsFUMNTYY 188U, NTUVN : NTTNTNEAITITULEY .
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