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ABSTRACT

This research aimed to develop the skills of writing the Mae Ka Ka syllable for hearing
impaired students by using electronic flashcards media combined with the Wordwall game and
to compare the skills of writing the Mae Ka Ka syllable for hearing impaired students by using the
teaching model of electronic flashcards media combined with the Wordwall game. The target
group was 8 grade 2 primary school students who were studying in the first semester of the 2024
academic year from the Songkhla School for the Deaf by purposive selection. The research
instruments were learning management plans, writing skill exercises, a test of the Mae Ka Ka

syllable writing skills, and a student opinion questionnaire.

The research results found that 1) the students’ writing skills of the Mae Ka Ka syllable
after learning using electronic flashcards media combined with the Wordwall game were significantly
higher than before learning at a statistical level of 0.05 and 2) The results of the comparison of
the writing skills of the Mae Ka Ka syllable of the second grade students before and after using
electronic flashcards media combined with the Wordwall game found that the scores after using
the electronic flashcards media, the Mae Ka Ka syllables were higher than the scores before using

the Wordwall electronic flashcards media.

The students’ opinions towards this form of learning management were at a high level.
The results of this research showed that Using electronic flashcards with Wordwall games effectively

improves the skills of writing words in the Mae Ka Ka section for hearing impaired students.

Keywords: Writing skills in the Mae Ka Ka section, electronic flashcards with Wordwall games,
exercises in writing words in the Mae Ka Ka section, academic achievement, ability to write words

in the Mae Ka Ka section
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ABSTRACT

The objectives of this research were to 1) study the relationship between various factors
that affect Reading Literacy of lower secondary school students. 2) Find and create equations to
predict factors affecting students’ Reading Literacy of lower secondary school students and 3) to
find and create the most economical prediction equations that affect Reading Literacy of lower
secondary school students. The sample group is lower secondary school students Under The
Phitsanulok, Uttaradit Secondary Educational Service Area Office, 400 participants, using stratified
random sampling (Stratified Random Sampling). The tools used in the study were a questionnaire
on factors affecting the Reading Literacy of lower secondary school students and Assessment of
Reading Literacy ability of lower secondary school students. It is a 5-level rating scale with reliability
values of .935 and .953. Statistics used in data analysis include mean, standard deviation. Pearson

correlation coefficient analysis and multiple regression analysis.

The research results found that 1) The relationship between various factors that affects
the Reading Literacy ability of lower secondary school students. There is a correlation coefficient
between .388-.758, which is a low to high correlation. Correlated variables have a positive
relationship. and there was a statistically significant relationship at the .05 level for every pair.
2) Equations for predicting factors affecting The Reading Literacy ability of lower secondary school
students in the form of raw scores and standard scores as follows: Y = 1.304 + .033X1 + .155X2* +
159X3% +.105X4% + .155X5% +.107X6* and Z = .039X1 + .223X2* + .200X3* + .159X4* + .247X5* +
.161X6* and 3) The most economical prediction equation that affects The Reading Literacy ability
of lower secondary school students in the form of raw scores and standard scores is as follows:
Y = 1347 + 162X * + 174X * + 100X * + .156X * + .113X * and Z = .233X * + 220X * + 151X *
+.248X * + 170X *

Keywords: Factors that affect Reading Literacy Reading Literacy Lower secondary school students
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9. duiintlanuAnimilunsaundayaiiuiuninniisiu v
1. Anudntatanany (Comprehension)

o o 2. nsfnamuazasua1m (Interpretation &
nuAsaUATY (X4) L

W @ - w W ea w W ; Summarization
10. rdﬂnm'aw‘aawmmsuuauau'uaquimuuuaasnmﬁmu )

Y o o g - ‘ 3. myUszitiudoua (Evaluation)
11 fvssiufivisenmafiBesenssouiuaznissiy E

- 4. nvadszenely (Application)

l

12. ffunpsedlisstaviodmadiodulstavanuduislufianssuiifvatas

funiseu

anulsaseu (X5)

= @ e P | = ' e "
13. TﬁaLiawamuu‘mmaym‘wuwuaaauamﬁaﬂﬁmu’[maan’l‘ﬁmnmﬂ

14, anmiandounelulssdeuduaiuliiianiadeudiuniasiu

15, lsaFsudnnangsundelasanisdsaiunisenuegsminaus

fnuden (X6)

16. Lf-ﬁmham”mmiﬁﬂmm"ﬂﬁmmmdaLa‘%umiﬁhuasijL'TJu‘Ui:ﬁﬂ y
17. Hafsmuoaulatiazdnnaruiiuvumlumseaunsiunna
wazwsstumalalunisany

18. milﬁ%’uuiaaﬁuaquuauﬁwé’ﬂmmnLﬁauﬁ’mﬁ‘aLﬁ%u’Lﬁﬁ’u

dmnuaulaluniseau

AN 1 ATBULLIAANNTINY
sulguasive
U52¥1N51a2A20819398
UsensAlatuni1sisensall oun UnSeuseaulsouAneInaudy danadndnauuniud
nsAnudiseudnuitvailan gashing 91uau 57 1suSeu SuMsaN 20,557 au naudietenldlun1sidy

asall loun dnSeuszrudseudnuneudu ddadinausiuinsfnvidseufnuiiivalan gnsdng
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Ui 5 atufl 2 (nsnAu-Sunew 2568)

LN NN NN

IdnsduseganuuLUsty (Stratified Random Sampling) tnauusUszyinseeniu 3 4u auszau
S nUuduitegvegeiglunsazdu (1.1 91U 133 AY, 1.2 910U 133 AL, 1.3 91090 134 Aw)
AFUENTMNUAN 1 TMULLIANYBILESWATAME (Hair et al, 2010) AB 10-20 AU #iB 1 WISTMDS

va o

UsEUuAT §9n157398A598 Tn1510wasnAaUszaa 31uU 18 W1s1awmes eReelusiegneiiuiu

U

20 AUAD 1 WIS1TMDSUTTUIUAT F9TU JUINALDE19FILINUIY 360 AU NTTAUAIULTBLIY 95%

wazANARIAARDY 5% wiKIdeinvuIavenguiteg1aly 400 au Weldesiulgmnisneundu
anulianysaliasauuwdetievasdeya (Jobsr, 2018)

wsasdinddeuazmsiiusrusiudaya

v =

nseeiienldlun1side Ao wuuinmulsudarsudaduanasidiuysezannen (Rating Scale)

¥
v

5 S¥AUANULUU Likert (Likert Scales) fviaviaa 2 aUu fatl

atud 1 LLuuaa’ummLﬁ'mﬁui‘]a%’aﬁ‘ﬁmaﬁiam’mammiéfmmiémmmﬁﬂL%ﬁuisﬁuﬁﬁwﬁﬂm
mousudunuUIATIEILUsTIMAT 5 2R Sy 18 de TnednvaswuuasunuieafiunuRadiu
Y99UNSgUsEAULTENANYINDUAY Lﬁ'EJ:Jﬁuﬁa%’aﬁﬁmaGiammammiﬁmmiém%nﬁﬂL%&Ju A19UA
ANUARLIY 5 SEeU Ao 5 vaneds WiudeegeBs 4 vaneds Wiude 3 wuneds Wiuseuiunans 2 vaneia
Tyiiiuse was 1 vaneds lidiusoeteds

atufl 2 wuuUszifiumnuannsanuaaanunseuvesin SoussAuisouAnyineusy
Wuwvuinasdmlszanudn 5 sgdiv o 18 de Tdnwandunuuussifiuauenieiuainug
anuannsavesinFeustuisendnwneudu 1Rfuanuaandiunsey fvuanudaiu 5
seu fie 5 vanefa fanuieuannsoeglussiuanniian 4 nneds Sanudamnuaansasglusyduan
3 mned danudanuamnsaegluseauliunans 2 mnefs fanuianuanansoeglusedulos way 1
e Tanudmnuaansaogluseiuiosiian

nsaieuazaunInvaLATasianldluniide

1. #nwmdnns nqud enans Msuaznuifeiifntenisfundnnisaiauuuasuany
wdnn1sfnwide uleursmsdamsfinwwesdrinaunmuznssunsmsinuduiiugiu Jeuussuna
W 2567-2569 wazdadediinareninuaainidiuniseruesinboussduisonfnyinoudy
deduuuamdlunsaiaeiede uasUSuuszendandmsaides q indansigideyanuinguszacd
M93%e 1w 2 atu wdnhluliidomamsieaey

2. thuedasiiohs 2 atuiiadetululigideanny S 5 au ssaeuaruiismsadaion
(Content validity) wariuuLdeunNkasuUUsTiuildfunIsasnaeukazdelauswuziuinen
QL?&'mmmuﬁmswﬁmﬂ'wmmLﬁmmu%wfam (I0C) Y9IUUUABUNNTNATINANTIATIEN MU
Aamnalssnsadaion (100) vesuuvaunufiesewing 60-1.00 Ssdianganiunasinsald fo gand
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50 Fuly LLazmmﬁuUixﬁwémmL%aﬁ’umadLLU‘uaaumm/LLUUUizLﬁuimaslsﬁqmé’uﬂizﬁwél,l,aawmm
ASEULIA FINATINNITIATIZIA WU wuvdeuamLasuuuUsEdiu fanseduaudesiuminiu 935 uax
1953 NUNLUUEDUINWAELUUUSEEUATURSY maaaaumm%’mLaumaqgﬂLmeiﬁuﬁLﬁaﬁﬂiﬂ%‘lumi
Audeya Tnednvimidsdosivnisnioniuuiuugounuwazeuuyssliuluguiuuees Google Form
NIEUU My office

nsiiusIusudoya

Va o 2 Y Y

VindedeuuzidndadITedald1urenislsnsounig  vesngudiedny Wisvesyyiniu

Y Y
= v

FUTTeYaNtnSsusEAUiseuAnyIneudy diedidnaueaiuinsfinundseufnuivalan
gasand lnedavimisdesivnisniennuuuuuasuniuuazuuuysziduluzuuuuves Google Form
NNTEUU My office wazidayailasuuninsieimamsainnely

nsAATIEvitaya

1. Angviszaviadening o Mdawareanuamaimuniseuvestinseuseiuliseufnyineusii
seanade (X) wazdnidonvuinasgiu (S.0.) Ingldlusunsudnsagunineuiiames uazularumung
ARALMLANIN A3l Boonchom (2017) fell 4.51-5.00 vanefis Tadeilnaegluseauinniign 3.51-4.50

mneds Tadeiinaegluseduinn 2.51-3.50 vungds Jadeiinaegluseduiiunans 1.51 - 2.50 ninedis
UadeilnaegluszAuios uay 1.00-1.50 maneds Yadeiinaaglusedu dosiign

2. Apsgranuduiusseninadadening g Hdwadeanuaaindiuniseiuvesinseusey
Jisgufnwineusiu sen1siiAmduUsyansanduiusuuuLiiesdu (Pearson Product-Moment Correlation
Coefficient) Ingldlusunsudniagumeneuiianes

3. AumnuagasaumnensailadeiiinadeauaainmunisenuvesinSeusedulseudng
poudy TusUALLULAULALAZUUUNINTEIUMENTIAT IR0 UUNAnlaeTSuUY enter Tngld
TWsunsudnsagunsneniiumes

4. Aumuagasaun1Inensanusendafgandwnadodonnuaaininiun1seuvesinGeu
SEAUNSILANYINOUAU ﬁ’mmﬁmeﬁmimaaa%@mmu%’umau (Stepwise Multiple Regression
Analysis) lngldlusunsudnsagumeneuiumes

NanN153398

UadendamasienruaainiiuniseuvestinSsussaudseufnwinowsiu dainddnauwnivug
nsfnwsiseufnuiivalan enshng asuldnadl
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Ui 5 atufl 2 (nsnAu-Sunew 2568)

LN NN NN

AUl 1 wan1sAATIziszaulaene o NdswasdanuaaInifiunisauestiniFeuseiu
Ussufinwnausiu deiadtnauuanunnisAnedseudnuisalan ansfing asuansdlunised 1

A15197 1 wansAdskazd L leAuuNIATIURaNITIATIERsEAUTadas1e o Ndinans
ANURaIR3 AuniseuvetinitusEauliseufnwneusudiindinanueaiuinsinudseudnw
iwaglan grsAng 31w 400 AU

3EAUNTURUR
A afun
X S.D. wlawa

Yaduamumalulad (X1) 4.37 0.52 11N 1
Jaduaunisaou (X2) 4.19 0.63 110 5
TaduanudiSeu (X3) 4.34 0.56 1N 2
Yaduauaseuasa (X4) 4.26 0.66 110 3
Yaduaulsasou (X5) 4.25 0.70 h 4
Yadeeudsnu (X6) 4.17 0.66 1N 6

39U 4.26 0.50 un

997 1 NamTiAsgviszsuiladosing q AdmaderuaainimumssiuesiniFeussiu
Sheufnwmoudu dfaddnnusiiuiimsfnudseafnufivalan gasand nui lnenmouiiduads
aglusguin (X = 4.26, 5.D.= .50) doRansanfusesu nui é’ﬂuﬁﬁﬁi%a?{aqaqﬂ Ao Aunalulad
fifedueglusziuinn (X = 4.37, S.D.= 52) sesan fe sugfiFeu fanedsegluszdvan (X = 4.3,
S.D.= .56) LLazﬁmﬁﬁmLa?{aﬁwﬁqm Ao Audany ﬁﬁ’ua?{aag”lussﬁuu’m (X = 4.17, S.D.= .66)

Aol 2 wan1daTzaNuEuRussEndneladesing 9 Ndwmadendnuaain dunssu
vasinFeuszauliseudnuinaudy feiadrdnauvanuinisAnedseufnuivalan ansand
fananelunisied 2

M990 2 UansranTiATginNduiusIEnineladenng o idwadeniuaainimunise
vaatnSeusyauliseudnwIneusu daedrtnauesiuinisfinwdseudnuiiivalan ansind 31w
400 Ay
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5 ANENUNUS
ALUS
X1 X2 X3 X4 X5 X6 Y

X1 1

X2 581%* 1

X3 .683%* OTTF* 1

Xa .388%* 150%* 531%* 1

X5 .409** 673%* .484%* . 758%* 1

X6 513%* 526%* .453%* .494%* .506%* 1

Y 551%* JI51% .655%% 714%* T12%% .592%* 1

P <.01%*

NENT1N 2 A1ANNENTUSTENI1aaTese 9 Ndawasienuaaniinuniseu veineuy

seausiseufnwineudu dinddnanuaiuins@nuliseufnuivalan gesang TAdudsyans

=

anduiussening 388-.758 Fadluanuduiusluseaumiiage ynaflaauduiug Tuiiemeuin uagdany

o o aa 1 '

duitusethaileddynadifinsedu .05 yng

Y

Aeufl 3 HamsAuvuazaSsEIN TN sailadeTiiinarenRRIAiFuNMTEY YastinFeY
srAuseuAnuIneudy daiadiinnuaiuiinisinunidsendnuivalan gashad Auansunina
3 uaz 4

ATl 3 uananansAnwAdIUS A uarsnamsnensaluestiadesing  wavarwaang
FunseuvestinidsussiuiseuAnumeudu duindiinnuuaiuiimsinuifseuinuiivelan gasing
917U 400 AU

Adjusted

Model R R Square [ Sig.
R Square

1 .839 704 .700 156.085 <.001

99397 3 wudh Padesing q fianuduiusimgasiennuamaiiuniseuvesinGeuszeiu
Sseufnwmeudu dstndtnnuaaiiuiinfnunifseufnuivalan gasingd oehailfudey meada
fisedu .05 (p < .001) Inefidrduusyavsavduiusnyan (R) whitu 839 wariladesne g faufuesune
AruUsUTIuTesRIaang AuniseruvesindsussduisenAnuinoutu dfadinnuaaiud
nsfnwslsenfnuiivadan gasandle Seeay 70.4
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Ui 5 atufl 2 (nsnAu-Sunew 2568)

A19199 4 Uansrallaseladesing 4 NinadernuaanimuniseuestineusRuiseuAnw
nausy dnedinaueiuinsAnwdseufnuiivadan gasang 91u3U 400 AU

fiauus b S.E. B t Sig.  Tolerance VIF
pumalulag (X1) 033 035 039 963 336 457 2.187
puNTEaU (X2) 155 035 223 4440  .000 298 3.354
AU (X3) 159 034 200 4675  .000 410 2.436
PIUATIUAT (X4) 105 033 159 3223 001 309 3.235
pulsaseu (X5) 155 028 247 5598  .000 387 2.585
AR (X6) 107 023 161 4589  .000 613 1.632

a=1304,R=.839,R=.704 , F = 156.085 , Sig. = <.001

AT 4 WU MsrTvaeutennadlosiuvesdulstiadesig o wuin duds Jadusng 9
Laifimnuduiusiuganuly (Multicollinearity) #131501310A1 VIF (1.632 - 3.354) uag Tolerance
(298 - .613) Fudulumunawinnen

N153ATIZR0AnBENYAMAI8IS Enter wudn Uadesng q fnasrendnuaainin1un1seu
yosinFoussiudsenfnuneudu dsindrineuaaiiuiimsfnuiseninuiivalan gnshng ool
HfodAnynsafiaiszsu 05 e sulsadeu (X5) (X = 0.247), fumsaeu (X2) (X = 0.223), sugfiGeu
(X3) (X = 0.200), Frudann (X6) (X = 0.161) uazsunsoundr (xa) (X = 0.159) muddu eniiu
sumelulad (X1) (X = 0.035) Inganunsardouaunsnennsafluguuuuvesnziuuiuazazuuy snsgld
f;fﬂ’ﬁ §ULLUU‘UEI~1F’]$LL‘LI‘1J§U (b) Y =1.304 + .OS?)X1 + .155)(2* + .159X3* + .1O5X4* + .155X5* + '107)(5*
FULUUYBIALUUUANTEIY (X)) Z, =.039X +.223X* +.200X * + .159X * + 247X * + .161X *

= v v ¢l o a ] Yy '
aaull 4 wadumuazaisaunIweInsalnusendangandinadasianinuaainiiiunisenu
vasniFeuszauliseufnuinaudu feiadrdnauvanuinisAnedseufnuivalan anshnd
fauanslunisned 5

M19197 5 waneualias1eidadesng o inadennuaainimunisenuvesinSeuseaulseudng
paudu dnpdinausiuinsAnwdseufnuivadan gasing 91uIu 400 AU
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fauus B S.E. B t Sig.  Tolerance VIF
AUNTEDY (X2) 162 034 233 4.733 .000 311 3.217
AU S (X3) 174 030 220 5.820 .000 528 1.893
AuATEUATY (X4) 100 032 151 3.102 002 319 3.136
pulsaseu (X5) 156 028 248 5.638 .000 387 2.581
AudIAL (X6) 113 022 170 5.057 .000 664 1.506

a=1347,R=.839,R=.704 , F = 187.151 , Sig. = <.001

AT 5 WU MInTRdeUTannaslasiuresianusladung g wuin fuustadunig 9
Ldfauduiusiuganuly (Multicollinearity) #31504190A7 VIF (1.506 - 3.217) uagTolerance
(311 - .666) Fudulumunasinnen

NFIATIRNINISARRBEAMLULTUABY (Stepwise Multiple Regression Analysis) wui1 Uady

v
LYY =

e 5 o Ianuduiusnuaudeniuaatninunseuestinisuseiudssufnwineusiu dain
ﬁwﬁ'ﬂd’mLﬁumﬁuﬁmiﬁﬂmﬁﬁauﬁﬂwﬁw@aﬂ ARG agnafitfudAnieadnfiszdiu 05 (p < .001) leun
sulsaeou (X5) (X = .248), sumseeu (X2) (X = .233), sufiseu (X3) (X = .220), sudans (X6) (
X =.170) uagfuasaunia (Xa) (X =.151) puddu Tneflendudszavsavduiusnyan (R) winiu 839
wazdlaforta 5 FusmfuosuiseuulsunuresaaaaiiuniseuestniFeussduliseudng
powsiu dfadiinnueaiiuiimsfnudsesdnufvalan gesind 1é%osar 704 aunsadeuauns
nensafluzUuuuTesnsuuR LA AzuLL Iasg Ul A9l sUuuUvesAsLLAU (b)Y = 1.347 + 162X *
+. 174X + 100X * + 156X * + 113X * JUULUUvRIAZUUNINTI U (X) Z,= 233X "+ .220X * +
.151X4* + .248)(5* + '170X5*

afUs1ena

1Y

ndgluasadilaterunuannisnudafeiidmaneninuaainiiiuniseruvesiniGeusedy

o

fisufnwineudu fpdinmnuesiuinisfinwidseufnyiivaldan ansing aunsaeiusienals fel

HAN1SANYIALEUNUSTEIeTaTumg 9 ﬁdamam’ammaamiﬁ’mmiémmaaﬁﬂL'%EJuixﬁ’U
Sseufnumouiu dfinditinmuasiuiinsfinuibeufnufvalon gasing wud Jades 6 du ldun
sumalulad funsaeu fugiFou suaseunds sulsaFou uasiudseu fdssavandiniusszming
388-.758 Faidumwdiiudluseiumiage ngiinnuduiuslufionisun uasdianuduiudesafide
dfnynneaiAisziu 05 nng eaenndosriuauufgiuveenite mnudusszrinedededing q fidea
sonnuamaiumssuvesiniFousiuiseunwneusulmuduiusluiemsuin Welingianaes
WYAMMETS Enter wud1 Tadesing q nasieninuaaindsnunisey vesiniSeussaulseufnyineusuy
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Ui 5 atufl 2 (nsnAu-Sunew 2568)

51’&ﬁmﬁﬂﬂ’mmmmﬁyuﬁmiﬁﬂmﬂﬁwﬁﬂmﬁw@aﬂ onsAng egreilifuddgmeadaiszdu 05 enLiy
srumalulag ImammmﬁumLLaza%f’maumﬁw&J’]ﬂiﬂjﬂﬁﬁ]’aﬁﬁwam'ammammi@f’mmﬁémﬁumﬁﬂL?&Ju
seusTseunuineusu Tneideuaunsmennsallugiuuuvesnsuuuiuuasazuuuanasgiu fail suuuy
VDIAZUULAY (b) Y = 1.304 + 033X + 155X * + 159X * + 105X * + 155X * + .107X * UUULDS
AZRULNIATFIL (X) Z, = 039X + .223X* + 200X * + .159X * + 247X * + 161X uenNi
ﬁﬂﬂﬂ’]ﬁLﬂi’]zﬁﬂ’]iﬂﬁmaEJW@EIJLLUU%‘LJG\E]H (Stepwise Multiple Regression Analysis) @11130AUILAL
a%*mammﬁwmﬂiﬂiﬁﬂiwﬁmﬁejmﬁaimasiaﬁiammaa’miﬁm NM991UTIUNISEUTE AU S BLANWIRDUAU
é’ﬂﬁﬂﬁwﬁm’mwmﬁ”uﬁmiﬁﬂmﬁﬁauﬁﬂmﬁwq‘[aﬂ gnsing Inedeuaun1sne nsalluguiuuresnguuiy
WaEAZLUULINTFIU ol FULUULBIALUUUAU (D) Y = 1.347 + 162X * + 174X * + .100X * + 156X *
+.113X * JULUUTRIAZLIUUNINTE U (X) Z, = .233X* +.220X* + 151X * +.248X * + .170X_

sl \flosnnussmalnglianuddyfunsdaasunmssiuwasmadeuiinduszernaiu
Sgunafinstsusilsuneduniseuegaeniios SanuauTRLAsYsRuALdIALLAR MIuaad
UlBUNEUBIANLIFUUASARSTANT WIzslygAn sAnW LA saenauulautasunisfne laun
uiam&Jmsﬂﬁgﬂmiﬁﬂwﬂwmawﬁaaa (W./. 2552-2561) WAENSAMUANAITIBUUINITEIU (W.0.
2552-2561) (Ministry of Education, 2011) LLa:ﬁaa;ﬁuuiamaﬁwﬁmmﬂmzﬂimmimiﬁﬂm%uﬁugm
Uszdrtaudszanas wa. 2568-2569 e 4 daaiuniseruiteituiflumsdumanuiuassosenesdaniug
figetu un 4.1 duaSumseiy tenaidoudnaendin 4.2 WaIANLANLIFILNIBUALLLING
n3UsELllU PISA (Office of the Basic Education Commission., 2024) Vﬂaamuﬁu’ﬂmﬂ%ﬁmaLLasLaﬂ‘Uu
figtestunsfnudnfanssuiafumidoussnissussddaaiuniseu iliaruduiusseiig
adsing  fidsnasieruaaniunseuesinisoussuisen@nuneusufinnuduiusluiiameuan
damAaeeny Jobsri, K. (2018) wuin Lﬁaimiwﬁmimaaawmm mudsutuney (Enter Selection
Multiple Regression Analysis) Jadeitdsnasioniserueenideuldvesingey sulsvaudnudi 3 deia
dthanuaaiiuiinfnuissouinusy3 e 1 egnaiifoddgmisadafissdu 01 7 1 Jade Ae tade
funsaunia (x2) uansh asevedestniFeuelald dnarldailndds Fafutadodosluns
P enuniueriuuiltuiazewoondeuld uaz Jaroen (2022) Anszvmanudiiug
sewindadoiidmadonzuuueuanusaluniseuddinsgivesindnw (v) wuin JadeiiAeaiu
u3933la (X2) vimuad (X3) uazunumgasu (X6) danuduiusnisuiniuaguuuresinfnwiegedl
todfmnaadafisedu 01 ImsJLﬁaﬁLﬂiﬁ:ﬁmﬁuﬂssﬁwéaﬂﬂaawu@mﬁasﬁ%miLLUUSﬂy’uﬁ’ulmszna;u
Uaduivazuunauaunsalun1seuliaiages wui nadonisenu (Reading Techniques) wagisagdla

(Motivation) @WanaAzLULAINAILITALUNTOUTIIATIZ RN ANY) ageiltdedAgneadanszfu

o A '

05 ¢y msifinseumudaiiule wssgslalunisiSeuaziuadng [Wuleded oy iidmaseimunis

o
a

ANAINNTOIUNNTBIUTTATIERVRNANY donARediungufseuulivaAres Urie Bronfenbrenner

na131 Wawn1svesyedlasudvinannsruuwIndeuranesEAuideuiuiy Jausazszuuiiiany

=b.

o o

WusTafunasiu munquidniuinnsimuivessazyaraliliiisiulaadsauadunaainnis

te
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fufduiusivasnndeuseudd wu anmwindexlnadaignuesuana tawi ATeuAsa, Tsasey, Wy,
wazyuyy Ujduiuslussuuiliinansenulaenseioimuinisvesyana anuduiussenitaduiay
15958 SoANUdURUSSENINATaUASILaZLNaY an1nwiIndaunteuanyluladudiuniievesdia
Uszd1iuresunnalaenss windwmansenuioyaran1aden 1wy uleuiguesiguia, ssuun1sinyvse
JTUUENSITNEY, TausTsy, A1lley, AN, Wasnguinevdevasutinveiyana saunadadumuiian
MAgvesiuimuINIsveIuAna Wy Mswasuwlamislseifiaans, nsidsuwlairesnsounss
(as cited in Lawang & Sunsern, 2015) u#91n91W3Teil lWallaszvianneenyamne7s Enter wudn Yady
suwmealulad lifinarennuaaindmuniseiuvestinSeussaudseufnyineudu dipddnauniiug
nsfnwisenfnuiivalan anshng Fsorainandiieudifunalulagudlyilaldanuneiiunisey
v & = | a ) ' PRy a vy aa o . . =

Aty JemsduatunsimuInseuien1sseuisienuedlugARivia Self-Directed Learning 138 SDL
Junmseudmadeniinevauesssssunfuaranudenisveadseuldlaensiiiunise u Uszaunisal
nsuuRasuasnsldusylevinnmalulagidvianteglvlaunnuasmvungauiian tilugnisasnemanug
feaued (Constructivism) Lsuifedluiunsiieudaindszaunisal (Experiential Learning) i3eu
Syuinnmsasiierh dehidiseuinUssaunsalng waganansaaisassanieUeye (Constructionism;
Rueangdam, 2021) nseanufnulufiuleuienseuinsgiulunsidmaluladduasuludiunisenu

| =3 = 9 a = A | | a
ag1udusUsTsn viseviayraInsaumaluladansauna laganiuanwindvuialngvielgy ey
aeflyransinuillaense usgoudnwuniananakazuadn idianudesnisuaainsiidauinieig
waluladansaunauaznisdoans Uinda, & Bangthama, 2018) Mnmewanina Judugaddelunis
Wanwazatvayuludnlevglidaauiazidussuuineiunslidmaluladdauaduluiuniseu
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ABSTRACT

This research aims to: 1) study the relationship between factors and Thai dance
performance skills; 2) identify and construct a predictive equation for factors affecting Thai dance
performance skills; and 3) identify and construct the most efficient predictive equation affecting
Thai dance performance skills. The sample group consisted of 700 undergraduate students in
years 1-4 from the Dance Education program at Rattanakosin Group Rajabhat Universities for the
academic year 2024, selected by Stratified Random Sampling. The research instruments included a
Thai dance performance skills assessment form and a questionnaire on factors affecting Thai dance
performance skills. Statistics used for data analysis included mean, standard deviation, Pearson’s

correlation coefficient analysis, and stepwise multiple regression analysis.

The research findings revealed that: 1) The overall level of factors and Thai dance
performance skills had means at the highest level; 2) The relationship between factors affecting
Thai dance performance skills showed correlation coefficients between .128 - .754, with positive
relationships and statistical significance at the .05 level for all pairs; 3) The predictive equation for
factors affecting Thai dance performance skills in both raw scores and standardized scores were

as follows:

Y =477+ .166MOT* + .137ATT* + .133DSC* + .131PER* + .094ENV* + .068EXP* + .068CON*
+ .060TRN* + .025INS + .013FAM

Zy = .256MOT* + .243DSC* + .241ATT* + .232PER* + .172ENV* + .125CON* + .113EXP* +
.089TRN* + .039INS + .024FAM

And 4) The most efficient predictive equation affecting Thai dance performance skills in
raw scores and standardized scores were as follows:

Y =.476 + .088ENV* + .134DSC* + .041TRN* + .191IMOT* + .134PER* + .155ATT* + .073CON*
+ .080EXP*

Zy = .161ENV* + .245DSC* + .061TRN* + .294MOT* + .237PER* + .272ATT* + .133CON* +
J134EXP*
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seAuINnTiganns1ens Tnei3esaniedegsanlumeiadesiian liud msdanisiGeumsaou (X = 4.65,
SD = .276) msﬁ‘aué’s’mﬁ’mﬁau (X = 4.65, SD = .330) u5994lalunisiseu (X = 4.64, SD = .288) LanAR
sowgfadlne (X = 4.64, SD = .328) nMsatiuauuaNe1s8Laeu (X = 4.64, SD = .300) Uszaunisal
nsindeuung@al (X = 4.63, SD = .312) MsatuayuaINATaUAsd (X = 4.63, SD = .334) Anusiule
Tupues (X = 4.62, SD = .341) an nuwindeunisiseus (X = 4.61, SD = .343) daué’wuﬁﬁm,aﬁaﬁ']ﬁqm
AoTelumues (X = 4.61, SD = .342)

AUl 2 Wan1sAATIzhsEAuTneeUUAuigRadessdnfneraividviungfad@nen
UNINY1EI1VAY) Auanlun1sIein 2
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A1919 2 AdeuardidosuuinsgussauTinvel fuRungAadvesindnwanviviung ad
Ainw unInendeveay (n = 700)

FEAUNSUHUR ,
Uady - wlawa aaui
X SD
Minwen9ng 4.64 288 wniian 2
nslanwving 4.64 328 wniian 2
ETGENRREHTY 4.63 312 wnilan 3
ANNU UGN 4.62 341 wnilan
AusieLdosweInsuang 4.65 323 1niign 1
ANNUTEARlUNITHARS 4.60 335 Wniign 5
NSWAINEULALYATNAN 4.63 331 Wniign 3
mﬁv‘mmimﬁ’uﬁﬁu 461 233 mﬂﬁqm 4
oY 4.63 324 aniign

31NA15N 2 seauiinweluRugdadessinfnwmanvnisugaldne winerdesvdy
oglluseuanniian (X = 4.63, SD = 324) ilefinsananadsusaztods wuh eglusziuanniigemnsteonis
Tei3osAnadegeanlumanadenga leun snuseiflesuesnisuans (X = 4.65, SD = .323) finwenianie
(X = 4.64, SD = .288) M 1¥9131 (X = 4.64, SD = .328) N15uansa15ual (X = 4.63, SD = .312)
NIWAINIBLAZYATNAIN (X = 4.63, SD = .331) Anuksiug1veaiame (X = 4.62, SD = .341) N394
s"mﬁu;:{é"u (X = 4.61, SD = .333) daué’mﬁﬁﬁ%a?{wﬁ"wﬁqm Ao AnuUsEdnlunshans (X = 4.60,
SD = .335)

AauN 3 Wan133LATITRAMNFNNUSTENIeladenng 9 NderanadinwzUfiAuigfad
vasnAnwavdvingRaldner deuansdlunisei 3
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A15199 3 HamsAnwAuduTussEninaladesine wavinwelfuiRugfadvesdnfnwianan

g Rad@nw unninerdesudy (n = 700)

fiokls MOT ATT EXP CON FAM INS TRN ENV PER DSC Y
MOT 1

ATT 167 1

EXP 2957 166 1

CON 216" 306" 236" 1

FAM 7127 2277 2797 2117 1

INS 620" 456 213" 3197 1937 1

TRN 276" 623" 690" 289" 312" 216 1

ENV 2847 360" 515" 7547 283" 3300 355 1

PER 1727 128" 196 513" 399" 167 .190° 273 1

DSC 245" 337 231 2400 225 351 245 278" 206 1

Y 5717 5937 5257 6317 5500 577 605 666 523" 580" 1
P < .01%*

21NA1518 3 WU ANRNFURUSTEnInedadesing o wasUsednsnavinveljiRungaad

vastinAnwiavivungAadane uningrdesudy dendudssantanduiussening 128 - 754
Fuduaruduiusluszauinteas ynalianuduiuslufieniuin wazlianuduiuses1aiveddy
MeatAnTEau .05 NNne

Mol 4 nan1sAneAMUFNRUSWIAN uazgwIINTHEINTalvasTaTesng 9 uazUseansua
inweufuaungfadussiinfneraivndviungfaline unninerdesvdyg deanslunisd 4

M13199 4 HAaMSAENEIANUFITUS AN Lardnanisnensalvesladesing 4 wasdseavsua
WinweUuRungAadvasindnwaiuninugfadfine unninerdesivdy (n = 700)

Adjusted
M R RS F Sig.
odel quare R Square ig
1 946 .894 .893 584.159 <.001

1NAN919 4 wud Yadesing 4 anuduiusnvaaseysyansiarinweudiaugAadvesindnw
amArugRatine uniinendemesy egnaiituddymsadinisedu .05 (p < .001) Tnell Aduszans
anduiusng Wiy 1946 uagtadesing q SauiuesunernuulsuTuvewssansnavinueu fiRung Aad
yaatnAnwanuivungaddne uninendesvdy lasesas 89.4
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LN NN NN

naufl 5 wan1sanszviladenlinadeussansnainusufuiuigAaduastndnuiaividun
wAalfne wmInerdesvay awwanslunised 5

A13190 5 wan1sienzitadeninaseUssdnsuarinweufufungdadvesinfnwianunivn
wnAalfnw uninendusvdy (n = 700)

Model b S.E. B t Sig. Tolerance VIF
MOT 166 .022 .256 7.419% <.001 128 7.791
ATT 137 .018 241 7.557* <.001 151 6.632
EXP .068 .019 113 3.626* <.001 156 6.396
CON .068 015 125 4.693* <.001 216 4.635
FAM .013 016 .024 .855 .393 197 5.068
INS .025 .018 .039 1.349 178 179 5585
TRN .060 .024 .089 2512% .012 122 8.185
ENV .094 016 172 5.889* <.001 .180 5559
PER 131 .010 232 12.928* <.001 475 2.106
DSC 133 .008 243 17.475*% <.001 .790 1.266

a=.477,R=.946,R" = .894, F = 584.159, Sig. = < .001

MNAITN 5 WU MIspsvdeutennadilosnuussinlstadenis 9 wuan fands Jadesng 9
Liiflanudaiusiuguiuly (Multicollinearity) #191584127nA1 VIF (1.266 - 8.185) uag Tolerance 122
~.790) Fadulununasivne

N15iATIENAnoeNYANAIEIT Enter wudn Jadesing o d8nSnaseussaninavinueUiun
unRadveninAnwianuivngfaddne wingrdesdy egdduddymsadafisedu 05 o
MOT (X = .256), DSC (X =.243), ATT (X =.241), PER (X =.232), ENV (X =.172), CON (X =.125),
EXP (X =.113), TRN (X =.089), INS (X =.039) uay FAM (X =.024) auasu amnsaidouaunis
nenseflugUuuuvesezunuiuuazaziuy snpsguldeluil

sULUUYDIAZULAY
Y =477+ .166MOT* + .137ATT* + .133DSC* + .131PER* + .094ENV* + .068EXP* + .068CON*
+.060TRN* + .025INS + .013FAM

gﬂuumjaeﬂmuummgm
Zy = .256MOT* + .243DSC* + .241ATT* + .232PER* + .172ENV* + .125CON* + .113EXP* +
.089TRN* + .039INS + .024FAM
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MR 6 NAAUMLATATISEINITHEINSAINUSEnEnNgaNidanasraUsEansHaTinwe U UAungAad
vastindnwavdviugfadfine unninedesnvdig deaasdunisnd 6

A15190 6 wan1sATzitadeninaseuszdnsuarinweufuiugadvesinfnuianuniv
winAaldnw uninendesvdy (n = 700)

Model b S.E. B t Sig. Tolerance VIF
ENV .088 .015 161 5.864* <.001 .203 4.917
DSC 134 .008 .245 17.639* <.001 7195 1.258
TRN .041 .019 .061 2.131* .033 .186 5.363
MOT 191 .009 294 21.956% <.001 .853 1.173
PER 134 .009 237 15.422% <.001 .646 1.549
ATT .155 .012 272 12.431% <.001 319 3.130
CON 073 014 133 5.349* <.001 246 4.060
EXP .080 016 134 4.888* <.001 .205 4.884

a=.476,R =.946, R"= .894, F = 730.150, Sig. = < .001

INAITN 6 WU NIATINFDUTEANANUBIRIUTIRUITTER 9 WU FauusUadesing 9
Lifanuduiusiuaaiuly (Multicollinearity) #13150419710A7 VIF (1.173- 5.363) wag Tolerance
(.186 - .853) Fadulumunausivnn

NMTATIEVinnneENAMAILTS Stepwise Wud1 Yadesine 9 HaviEnadeusyAninavinueUun
wgdad agafitfudAunsadffiseau .05 I MOT (X = .294), ATT (X = .272), DSC (X = .245), PER
(X = .237), ENV (X = .161), EXP (X = .134), CON (X = .133) ez TRN (X = .061) ANa19U @1u15a
deuaunisnensaflugUuuuressuuuiuuasaiuusnsguldfeluil

sULUUYDIAZ LAY
Y = .476 + .088ENV* + .134DSC* + .041TRN* + .191MOT* + .134PER* + .155ATT* + .073CON*
+ .080EXP*

EﬂLLUU?.lE]\?ﬂZLLuuSJ’]ﬂiE']‘L!
Zy = 161ENV* + .245DSC* + .061TRN* + .294MOT* + .237PER* + .272ATT* + .133CON*
+ . 134EXP*
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a7Unan133deUazaiusenan1sIve

1. YadeiidenadievinuzfoRugatvesindnmaiuiviugiaddnu wninedesvdy
Tasnmsmeglusziuinniigamninu lagi3esindegeaalumeiadedan liun msdansiGounsaey
msFeuiswiuiiion ussgdlalumsisou wendseungAaling msaduayuanenasdiaeu Ussaumsal
nsflndesngdad msaduayuanaseuais anushilaluaues anmwindeunisiFeus drufuid
Auadeiian Aedtlunuies aonadoeiuanideves Khamijit & Kesthanakon (2019) sefutladedidesna
somARron1sisEuiTugAad veninissussduiseufnwmeududiineueaiuiinsinudssaudng
nMaauys e 1wl JedefidmadelanafdenisieuivungiatvesiniFoussiuisoufnunousdu
dinnuaiuiinsinussaufnwngauyt e 1 lunmsseglussdunnndadesmudduaiade
Mnunlumdeslddell anuduiusseninagaouugAadivinbou yadnnmvesagunghad
anmuandeslulsaSeudeuaraunsainisinnisiiounisaeu néngasnsdanisiSeumsaey waswgnssu
nsseuvetinseukavan mwIndenluyuyy

2. sgauinweujuRugAadvesin@nwavivngfadfinw unninerdesvdy egluseeu
uniigayndu TagiSesredsgeanlumenademan 1éun anuseidesreanisuans vinweynanie
nsldnwvings msuansensual msussmenasyadnam anawiugwesdsny meshausmiugdy
dusuifaadoiiian fe ruvszdalunisuans aeandesiuuuiAnues Wittawat & Chatsiri (2025)
wandlifiuin msdansfnviteanngGounundngnsnsinuvesusemelnelunn sefuiqgajamne
d1fy Ao davunglunsiamn weAnssunenIsAine 3 A1 Ao 1) weAnIsUAUNYETEY (Cognitive
domain) 2) weAN3IUAUINNEE (Affective domain) 3) naAnssuAuinyeids (Psychomotor domain)
ot Fednduidiidruideddunsiananisdnuideadlefis winssumianisAnuieeisaeau
dieaglsihlusuunliinseunay nodinssumsidouivesiiFouluusiazsiy

3. muduiusszwinetladeiidmasevinueufiiungaadvesind@nwaruiviugdaddnm
uAnenderdty wuth daderdts 10 du 1w wsegdlaluniadou weeddowgaadive Usvaunisel
msiindesngiad mmshilslunues msatduayuanaseuash meatiuayuneasdiaeu MadnnsGeu
nsaey (Aanssw/de/nansou) anmuwindeunisidoud msoudsiufuieu uagidelunules
fduUszansanduiussening 128 - 754 Fudumnuduiusluszduiiegs nngiiannudusiug
Tuiimmauin waeilanudiiudesaiifodfameadaniseiu 05 vng JeaonadosiuaunAgiuuedns
Ay anwuduiusseninatladesing q AdsmadevinuzufiiungRaduesindnmaiuivuigiaddnm
uvinedesApdanuduiusluiieneuin delnneviannesnnguies Enter wud1 Jadesinag

o w

mama‘mm:rvUgummgﬂaﬂ%aquﬂﬂﬂmmmﬁmmg AaUfnw ll‘VT']’JV]EJ'laEJﬁGUﬂQ ’EJSNMUEJE‘{’]F’WU‘V]N&M

@

WSZWU .05 IﬂEJLGUEJ‘L«!ﬁlIﬂ’ﬁ‘WEJ'Wﬂﬁﬂﬂ‘Ui‘ULL“U“U‘ZJE*Nﬂ“’LLHU@ULLG“Q“LLUHNW@?%’]U GN‘U
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SULUUTRIATLUUAY
Y =477+ .166MOT* + .137ATT* + .133DSC* + .131PER* + .094ENV* + .068EXP* + .068CON*
+ .060TRN* + .025INS + .013FAM

E‘ULL‘UU%ENﬂxLLu‘IJﬂJ'Wﬁﬁ'IU
Zy = .256MOT* + .243DSC* + 241ATT* + .232PER* + .172ENV* + .125CON* + .113EXP*
+ .089TRN* + .039INS + .024FAM

a o‘tﬂyy Y & 1 a a o a1 a &) [ Y
HaN15IAERtElING wssgdlalunisBeu Adulunues wavianaiiseungAadive Uudady

o '

fiflansnagsgasevinurufiRungiatvesindne vazfitadenisusnesninisatiuayuainaseuns
waroransgiaeu fevsnatenniuadlifideddymeadn doyatannsniluldlumenaunuiom
iinweufiRugfadlneniunsduaiuiadenmeluvesindnwidundn aenadosiuiuideves Sanwang
(2016) ladnwufduiusseninaivinteudenginssuvesng lun1sdnanmuindeuveinisious
TutuSeuseinfand wezanafiferfivingimansvesinFeutulisouinudil 6 namsAnwinui
Anuduiussenaggaeuugdalivinitey daudAgnisuiniuujduiusseninagiviniEeuy
AONGANTIUVBIAS iumﬁmamwLL’mé’amaamsL'%ﬂui”lwﬁzuﬁﬁuﬂ&ﬁmﬂ%ﬂé LazlanAfLAgfy
InenenanivosinGeutuisendnulil 6 ednafideddymisananiseiu 01 funruduiugsEing
AsfapuugAaldiviniFouldmarienaienisdouiviugiat vesiniFeutulisoufnuinousu
ﬁwﬁfmmmmﬁuﬁﬂﬁﬁﬂmﬂsmmﬁﬂmmmuﬁ e 1 uaraanAeIiuNuIdeves Khamijit & Kesthanakon
(2019) ladAnwanuduiusseninagdasuugfadivinGey dwaseanafnon1sseuiviuigfad
vostinFeutusiseufnmouiu drinmuaniufinisfnuszaufnsngaung wa 1 wuheglussdumn
wansinuduiusseninagaeungfadivinteulditeaihsanainiuindenisseivug dad
ﬁu’m‘iwawmmé’mﬁuéizwiwmgr{{aaumgﬁaﬂﬁ’UﬁfﬂL‘%au fAe AsdaouugAadiaiuislednie
TrmdusuesiutinFou IrmmgisssuiuinGeunau WanuhewderiniGou WethFeuiymuas
feuaulatnGeunaudednfiRnmioumsaounsouilisuuniuindeunnad uasaonados
AUNUITEUDe Sengkhem, Meejang, & Phanitphlinlachai, (2013) la@nwianuduiussenineadenng o
furadugrinianisiFouvesidniunummg aminendeusmanuin IdelunisFeu ussgdlalddugd
AuANMSADY LanARRIvENTUALImMS AuduituslunseuniuazanuduiusTunguitou T

o w a

duiusnauaniunadugmsnieinisiseuvesianausiunlnmdmansagsilitudAgveadanseau .01

a. JafuiidmasievinurufiRuigAaduesinfnuaudvuigiadinu winerdesvdy
Lﬁﬁﬁmeﬁmaaawmmuuuijy’umau (Stepwise Multiple Regression Analysis) Wu1d1 GauUsWeINT
1 8 fhuds Usenoudae 1) anmuwandaunisi3oud (ENV) 2) 3lunutes (0SC) 3) msdanisiBeunsaou
(TRN) 4) usagalalunisiSou (MOT) 5) msiBeuiswduiiieu (PER) 6) Lmadseugdating (ATT)
7) ausiulalupuies (CON) 8) Uszaumsaimsiindeuungfad (EXP) farudiiusnisuinduvinus Ufoa

windad egraitvddgyneaiiafsedu 01 lneWsuaunisneinsallugUiuuresnsiuufuLazavLLY
UIATFIU G198
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SULUUTRIATLUUAY
Y =.476 + .088ENV* +.134DSC* + .041TRN* + .191IMOT* + .134PER* + .155ATT* + .073CON*
+ .080EXP*

EULLU‘U?JE]\‘]ﬂ%LL‘u‘NSﬂGIiﬁ']u
Zy = 161ENV* + .245DSC* + .061TRN* + .294MOT* + .237PER* + .272ATT* + .133CON*
+ . 134EXP*

aumsnensailugUasiuuiuiarasuuunassuwandliitudmn il sifoddymeada
Tunsineinuzujiauigiad TneduusiidninagegadousegslelunisiFou audoianad
soungAadive drunsdanisdoumsaeuiidviwatosiian uddinsdaruddameadn doyatdlmiui
mMsmuinug foaungiadasTianuddyiunsiasuainaussgdalunisiiou adraana@diise
ugdadlne wazduaduidelunues Fudutedeiifidvinageaamudifu aenadesfunuiseves
Noknoi (2007) l¢iFnwanidnuaizvesasungdatinemaimsvesidosgy fusms agiaou uazindnm
Tuandudaudieiaudad wansfinvinudt yadnameesasuigdald danuddgnisuiniuaudnuuy
vosngugAadinesuimusvesiifeng §uims agiaeu uaztdnAnuiluantudadiminufadoss

o a

lidydAyneatianiszau 01 deduyadnanvesasungfald Jedwwaralanafsenisiiewivungaad

o

v
= Y =

yosinFoutusseufnumeudu diineumsiiuiinsfinwussoufnunmaauys 1 1 uaraonadosiy
1U38ved Jaioddton & Tosata (2021) WéAnwtladefidmasenadugrdnanisSeuresinfnuinede
ups91vAN TavdiusiBudunseiunguiudsneinsalogisdidoddyynaadfiiszdiu 0.01 wavannsa
aeaunIuNeRadun s IionneanvausefuU e nsel 3 fauus lawn Jadenu
A3 (x1) Dadesnuagiaou (x2) adesugunsaide/melilad (x3) iraumsannosudldrmdusyans
anduifusgauviniudosas 21.30 (R = 0.213) uazmduusyavsviiunevies wnaneinsaifesas 4.60

o v a

(R Square = 0.046) dwananadugndovIINsBeu (Y) leegslideddgniadaniszeau 0.01

JaLEuDLUL

Paweuauuzlunisimanisideluld

1. msiannAanssunsBeunsasy - aatunisinwiaseenuuuiansuiidaaiuusegdla
wagtanaRdaandeungiading wiomtafiunnFoufuuuiidusm (Active Leaming) tislsiinfny
ﬁuwmﬂumiﬂﬁﬁﬁﬁqma%u

2. M3imungURUUNMsaaUEIYIANMIS - Wauinisaouiliunisiindinwgeg1adusyuy
TnefilaiessduanuautsavesdFouiiuandnaty nieuaiussuufidss (Mentoring) 9ngiuavay
WelsinAnwlssuduuzihuaznisanenonyszaunisaings

3. M3aFeuTIIIMANSTRLGTIY - asussemaiduauAaUausssulngluandy Tnedn
Inssansaudon Mansunskanuvesindnu wazifislenanansauioasisusiieliin@nunle
Anslusinuzegnasioliles
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4. NTAFNATOVIIAUTING - 8519ATOUILAUMNENUMUTAILSTTULAZAnTUNTANEIDU 9
diadidlenmalunisiauvinvrvestdnAnwwazaiaainisuanideuseus

FarauaLuzdnsun1sIdeasInaly

1. nsfnvUFeuiieussninantu - msfnwidssuiisutadeniinaderinue Ui inungfad

'
o A

yasinfAnuseninauninedessdgfuandulnufeiauiadvieantudu 4 AfnsSounisaou
auungad

2. MAdedenunmdadn - msfimsduauaidednteaunuinguiutindnuifvinus U TR
windatlaneu dedumniadouisaudiiadedn

3. MafaueesdionisUsadu - msiauieiesomnmsgulunsiauarussiuinueUoR
ugAadiifienuiilesmsaazidotielsigs

4. nMsfnwravedusunsuinuladuniesly - pmsfinwnavedusunsuinutadenieluyana
i wssgela mnusiulalunues wazidelunues Adensimuwinuzdfifugaal
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ABSTRACT

This study investigated the impact of a hospitality management core course on students’
career goal-setting using Social Cognitive Career Theory (SCCT) and the Recognize-Design-Reflect
(RDR) model. A mixed-methods approach combined surveys from 302 students with interviews
and classroom observations. Quantitative results indicated improvements in self-efficacy, outcome
expectations, and goal clarity, with factor analysis identifying three key influences: skills training,
decision-making support, and industry value perception. Paired t-tests and correlation analysis
confirmed stronger links between self-efficacy and goal-setting. However, qualitative findings
revealed that increased confidence did not always translate into industry commitment, as some
students reconsidered their fit after deeper exposure to industry realities. The study underscores
the dual function of career education: strengthening readiness while encouraging reassessment.
It recommends integrating mentorship and adaptability training in curricula and improving industry
transparency to support retention. Future research should adopt longitudinal designs to explore

the stability of career intentions and compare educational strategies.

Keywords: Hospitality Education, Career Goal-Setting, Social Cognitive Career Theory, RDR

INTRODUCTION

The hospitality industry has long been a key driver of global economic growth, contributing
over 10% to global GDP (Legrand, Chen, & Laeis, 2022). In China, the sector experienced a strong
post-pandemic rebound; for example, daily inbound and outbound travel during the 2023
Spring Festival increased by 26.2% compared to the same period in 2019 (Shi, 2023). Despite this

momentum, a significant proportion of hospitality management graduates in China choose not to
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pursue long-term careers in the industry (Zhong et al., 2022), contributing to a growing skills gap.
Scholars have linked this trend to concerns about poor working conditions, limited advancement
opportunities, and a disconnect between academic training and real-world industry needs (Ungtren
& Kacmaz, 2022; Alexis, 2021).

This study explored how hospitality education might reinforce students’ professional
commitment by shaping their career intentions during a critical transitional stage. Grounded in
Social Cognitive Career Theory (SCCT), it examined how self-efficacy, outcome expectations, and
learning experiences interacted to influence career goal development (Lent, Brown, & Hackett,
1994; Lent & Brown, 2013). Previous research has suggested that aligning students’ expectations
with industry realities—while simultaneously building their sense of efficacy—can enhance the

clarity and stability of career decision-making (Tang, Pan, & Newmeyer, 2008).

Focusing on second-year vocational students preparing for internships, the study applied
the Recognize-Design—Reflect (RDR) model to assess course impact. The Recognize phase
identified student needs; the Design phase revised a core course (JB244) to integrate mentorship
and experiential learning; and the Reflect phase evaluated post-course shifts in career motivation.
This integration of SCCT and RDR provided a structured lens to examine how curriculum design

shapes evolving career identity.

RESEARCH OBJECTIVES

This study aimed to investigate the impact of core hospitality management courses on
students’ career goals by addressing the following objectives:

1. To investigate the factors affecting of the hospitality management core course on career
goal of the second-year students in a Chengdu college based on SCCT.

2. To develop the effective hospitality management core course based on the factors
investigated from the second-year students in a Chengdu college based on SCCT.

3. To examine the effectiveness of hospitality management core course on second-year

students’ career goal based on SCCT.

RESEARCH SCOPE

This study focused on 302 second-year students enrolled in a vocational hospitality
management program at a college in Chengdu, Sichuan Province, China. At the time of data
collection, students had completed foundational coursework and were preparing for internships,

marking the second year as a critical transition between academic learning and industry exposure.
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Chengdu, as a leading tourism destination in southwest China, offered a particularly appropriate
setting for this research (Xue & Bai, 2023). Its well-developed hospitality sector and increasing
demand for skilled professionals made it an ideal location to examine how vocational education
supports career development. Accordingly, selecting a vocational college in Chengdu as the
research site was both contextually relevant and geographically justified. Moreover, the institution’s
curriculum closely reflected industry standards, which further strengthened the study’s practical

significance.

The study examined key variables within the JB244: Hospitality Supervision course, focusing

on how it shaped students’ career decisions. The core variables were structured as follows:

Table 1: Variables Description

Variable Type Variable Name Definition

Hospitality Management ~ The second-year course JB244: Hospitality Supervision,
Independent Variable

Core Course central to this study

Students’ confidence in their professional abilities

Mediating Variable Self-efficacy and their belief in successfully entering the hospitality
industry
Students’ perceptions of future career benefits, including
Mediating Variable Outcome Expectations
salary potential, career growth, and job stability
Students’ career decision-making, specifically their
Dependent Variable Career Goal Setting

intention to pursue a career in hospitality management

Despite the study’s contributions, several limitations should be acknowledged. Firstly,
the research sample was drawn from a single vocational college, limiting generalizability to other
institutions or regions. Secondly, data collection occurred within a single academic year (2025),
assessing short-term effects rather than long-term career trajectories. Career goal development

is an ongoing process, and future research should consider longitudinal studies.

RESEARCH QUESTIONS

RQ 1: What were the factors within the hospitality management core course that
influenced the career goals of second-year students in a Chengdu college based on the SCCT?

RQ2: How did the identified factors from the hospitality management core course affect
the career goals of second-year students in a Chengdu college based on SCCT?

RQ3: How effective was the hospitality management core course in shaping the career

goals of second-year students in a Chengdu college based on SCCT?
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CONCEPTUAL FRAMEWORK

This study adopted the Recognize-Design-Reflect (RDR) model, combined with Social
Cognitive Career Theory (SCCT) (Lent, Brown, & Hackett, 1994), to examine how hospitality
management core courses influenced students’ self-efficacy and outcome expectations, ultimately
shaping their career goal setting. As shown in Figure 1, the Recognize Phase identified key factors
shaping students’ career goals, including learning experiences, industry awareness, and personal
interests. These insights informed the Design Phase, during which JB244: Hospitality Supervision was
revised to target these areas. The course emphasized career awareness, practical competencies,
and adaptability through experiential learning, case studies, and simulations. It was hypothesized

(H1, H2) that these adjustments would support clearer and more stable career goals (H3).

Learning Experiences
Influence Career Goal

| |

Recognize —_—

JB244:Hospitality

Design ' Supervision
l H1H2
Qutcome "
Self-Efficac
Expectations : y

H3
v

Reflection —_— Career Goal

Figure 1: Conceptual Framework

The Reflect Phase then assessed the intervention’s effectiveness by examining shifts in
students’ goals and decision-making processes. This not only evaluated the course’s short-term
impact but also offered direction for ongoing curriculum refinement, consistent with the RDR

model’s emphasis on iterative development.
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METHODOLOGY

1. Research Design
This study adopted a mixed-methods design under the Recognize-Design—
Reflect (RDR) framework to explore how a hospitality core course shaped students’
career goal-setting. In the Recognize Phase, a pre-test survey grounded in SCCT (Lent
et al,, 1994) was administered to 302 second-year students, incorporating the CEDSE (Betz
et al, 2005) and CSES (Solberg et al.,, 1994) scales. Correlation and factor analyses identified

key influences on self-efficacy and outcome expectations, which informed the course redesign.

Recognize —_— 302 participants  f—— Pro-Test

Based on
Pre-test Result

Course Adjustment
Design  — Based on Pre-test

Result

. — Select 9 Students
JB244:Hospitality . .
ey . Based On the Pre-test Observation During
Implement —_— Supervision Begin | ——» Result _— the Course
l & Weeks Course
Observed 9 Interview After the
/ Students ™" Course
Reflection
302 participants — Post-test

Figure 2: Research Design

Building on these findings, the JB244: Hospitality Supervision course was revised to
emphasize career awareness, practical skills, and confidence-building. The updated curriculum,
reviewed by three experts, integrated case-based learning and simulations. A six-week intervention
was then implemented. Meanwhile, nine students were selected for classroom observation using
Kolb’s Experiential Learning Theory (1984). In the Reflection Phase, post-test surveys and
interviews captured changes in career thinking, with observation data used to support and

triangulate the analysis.
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2. Data Collection and Analysis
To evaluate the course’s impact, this study employed a mixed-methods approach
combining surveys, classroom observations, and interviews. The survey, administered to 302
students via wjx.cn, adapted items from the CEDSE (Betz et al., 2005) and CSES (Solberg et al., 1994)
to assess self-efficacy, outcome expectations, and career goal-setting before and after the course.
Classroom observations, guided by Kolb’s experiential framework (1984), were conducted by the
researcher and a trained instructor to monitor student engagement. Additionally, nine students

participated in 20-30-minute semi-structured interviews to explore changes in career awareness.

Quantitative data were analyzed using SPSS 27.0, with descriptive, correlation, factor, t-test,
and regression analyses conducted to examine course effects. Qualitative data from interviews

and observation notes were thematically coded in NVivo 14.

3. Reliability and Validity
The reliability of the 39-item survey was confirmed using SPSS, with a Cronbach’s alpha
of 0.904 indicating strong internal consistency. Test-retest reliability further supported its stability.
For validity, the Item-Objective Congruence (I0C) method was applied, with all items scoring above
0.8 based on expert review. Additionally, triangulation across survey, interview, and observation

data enhanced the overall credibility and robustness of the findings.

4. Ethical Consideration
This study was approved by the Rangsit University Ethics Committee (COA.NO.
RSUERB2024-233) and conducted in accordance with institutional guidelines. All participants
provided informed consent and could withdraw at any time. To minimize bias, data were collected
anonymously, with no identifying information revealed in class. Surveys were conducted at the
start and end of the course, and classroom observations took place in weeks 1, 3, and 6. All data

were securely stored, and counseling support was available if needed.

RESULTS

1. RQ1: Course Factors Influencing Career Goal Setting
Exploratory factor analysis (EFA) on the learning experience section of the pre-test
identified three key factors—Professional Skills and Network Expansion, Career Decision-Making
and Internship Guidance, and Career Value and Fit—explaining 87.058% of total variance, indicating
these factors effectively captured course elements shaping students’ career goals. The specific

data are shown in the following table:
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Table 2: Factor Analysis

Factor 1: Career Factor 2: Career
Factor 3: Career

ltem Skills & Decision & Industry
Value & Job Fit

Networking Readiness

Resume Writing Confidence 0.812
Interview Preparation 0.765
Networking Opportunities 0.831
Career Decision Support 0.798
Internship Guidance 0.835
Job Market Awareness 0.762
Career Value Awareness 0.849
Job Fit Perception 0.932

Industry Pros & Cons Awareness 0.877

Professional Skills and Network Expansion (40.328% variance) reflected how job application
training, industry lectures, and internships developed students’ skills and professional networks.
As shown in table 2 high factor loadings were observed for network expansion (0.917), job

application preparation (0.917), and interview process learning (0.933).

Career Decision-Making and Internship Guidance (24.517% variance) encompassed career
planning, internships, and role model exposure. Key items included internship strategies (0.939),
observing professionals (0.960), and role model influence (0.936), highlighting their impact on

career choices.

Career Value and Fit (22.213% variance) related to career value perceptions and
personality-job alignment. High factor loadings for career comparison (0.849) and personality
fit (0.932) suggested that greater exposure to career value discussions and suitability assessments

could significantly influence students’ likelihood of choosing hospitality as a career.

2. RQ2: How Did the Course Factors Influence Career Goal Setting?
This section examines how the core hospitality management course influenced students’
self-efficacy and outcome expectations, ultimately shaping their career goal setting. The analysis

integrates paired sample t-tests and correlation analysis to quantify changes before and after the
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course, while qualitative data from interviews and classroom observations provide further insights

into how students’ perceptions and decision-making evolved.

2.1 Impact of the Course on Career Perceptions

As shown in table 3, the course significantly improved students’ self-efficacy
(m=3.44 ->m=3.67,t=-4.26,p <.001), particularly in “accessing career resources” (t =-5.55) and
“interview preparation” (t =-4.58). Meanwhile, outcome expectations became more grounded.
While students reported greater optimism regarding long-term job stability and career growth,
expectations for high income (t = 4.31) and social recognition (t = 7.05) declined. As Student 3
observed, frontline roles often involve heavier workloads but offer lower pay, while Student 8
acknowledged salary expectations might not be realistic early on. Student 6 also expressed

concerns about work intensity and job satisfaction.

These shifts were reflected in students’ career intentions. The desire to pursue a
hospitality career declined significantly (m= 3.74 — m= 3.30, t = 6.35, p < .001). Student 9 realized
their current skills might not meet career demands, and Student 6 expressed interest in more stable
roles such as administration or HR. Still, others found renewed motivation—Student 5 saw growth
potential in the field, and Student 8 felt encouraged by recognition from mentors. Overall, the
results suggest that the course not only enhanced confidence but also facilitated more realistic

and individualized reflections on career fit.

Table 3: t-Test Results

Pre-Test Post-Test
Variable t-value p-value
Mean (M) Mean (M)

Overall Self-Efficacy 3.44 3.67 -4.26 < 0.001
Career Resources 3.19 3.64 -5.55 < 0.001
Job Interview 3.47 3.75 -4.58 < 0.001
Good Salary 3.62 3.33 4.31 < 0.001
Good Social Recognition 3.71 3.24 7.05 < 0.001
Stability & Long-term Employment 3.71 4.06 -5.60 < 0.001
Career Development 3.61 3.85 -3.73 < 0.001

You Set Hospitality Industry as Career Goal 3.74 3.30 6.35 < 0.001
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2.2 Influence of the Course on Variable Relationships

Correlation analysis (Table 4) revealed that the relationships between self-efficacy,
outcome expectations, and career goal-setting significantly strengthened after the course.
The correlation between self-efficacy and career goal-setting increased from r = 0.16 (p = 0.005)
tor = 0.53 (p < 0.001), while outcome expectations rose from r = 0.24 to r = 0.62 (p < 0.001),
suggesting a shift toward more intentional, capability-driven planning. Interviews supported this
finding, with students noting that mentorship and hands-on tasks clarified their strengths. Moreover,
the influence of personal satisfaction (r = 0.16 = 0.71) and social recognition (r = 0.24 — 0.59)
surpassed financial rewards (r = 0.25— 0.41), indicating evolving career values. Classroom
observations reflected similar trends, as discussions increasingly emphasized long-term
development over short-term gains. Finally, students showed marked gains in resume writing
(r = 0.55), interview skills (r = 0.60), and networking confidence (r = 0.60), confirming improvements

in job-seeking readiness.

Table 4: Correlation Results

You Set Hospitality Industry as Career Goal

Variables
Pre-test Post-test
Self-Efficacy 0.16, p=0.05 0.53, p<0.001
Job Interview 0.15, p<0.001 0.60, p<0.001
Establish Professional Relationship -0.02, p<0.001 0.60, p<0.001
CV Writing 0.13, p<0.001 0.55, p<0.001
Outcome Expectations 0.24, p<0.001 0.62, p<0.001
Good Financial Rewards 0.25, p<0.001 0.41, p<0.001
Social Recognition 0.24, p<0.001 0.59, p<0.001
Personal Satisfaction 0.16, p<0.001 0.71, p<0.001

3. RQ3: Effectiveness of the Course in Shaping Career Goals
This section evaluates the impact of the hospitality management core course on
students’ career goal setting, focusing on its direct and indirect effects. Regression analysis
qguantifies the course’s influence, while thematic analysis provides deeper insights into how

students adjusted their career perceptions and decision-making following the course.
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3.1 Regression Analysis
As shown in Figure 3, regression results revealed a significant negative direct effect
of the course on career goal setting (B = -0.440, B = -0.285, t = -6.35, p < 0.001), with an
explanatory power of R? = 0.06. This suggests that the course led some students to reassess
their industry fit, reducing their likelihood of choosing hospitality as their career goal. The findings
indicate that while the course improved students’ industry awareness, it also encouraged them

to make more informed and deliberate career choices.

Additionally, the course influenced career goal setting through two indirect
pathways. First, it enhanced self-efficacy (B = 0.172), which positively impacted career goal setting
(B =0.274), suggesting that higher confidence enabled students to take a more proactive approach
in refining their career plans. Second, outcome expectations (3 = -0.040, non-significant) did not
have a direct effect but showed a stronger predictive relationship with career goals (B = 0.363).
This indicates that students’ long-term perceptions of industry srowth opportunities played a more

significant role in career goal adjustment than self-efficacy alone.

Path Diagram of Course Intervention Effects on Career Goal (Corrected)

Course Intervention

/ \6
:\lr'l'b %
%6'0 O,
Self-Efficacy g Outcome Expectati
\ & /
‘aao_ 0_365’
w’)g_ o
\ ! /
Career Goal

Figure 3: Path Diagram of Intervention Effects on Career Goal
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3.2 Thematic Analysis

Thematic analysis (Table 5) revealed three interrelated themes that supported the
regression findings: industry reality awareness, self-efficacy development, and career expectation
adjustment. Students reported shifting from idealized perceptions to more grounded understandings
of the industry. One reflected, “I used to think this industry was highly lucrative, but now | see
long-term growth matters more than starting salary,” echoing the course’s negative effect on
goal-setting (B = —0.285). At the same time, practical tasks and team-based learning enhanced
their confidence. As one student noted, “The course made me more confident, but also made
me think—am | truly suited for this industry?” This illustrates the mediating effect of self-efficacy
(B = 0.274). Finally, exposure to mentors and case studies led to expectation adjustments, with
students expressing preferences for stable career paths and clearer promotion opportunities. These
insights suggested that while the course strengthened career competencies, it also encouraged

critical reflection on long-term industry alignment.

Table 5: Thematic Analysis

Code Frequency Category Theme
Practical Task 24
Skills Upgrade
Interactions 20
Team-Based Task 12
Practical Task 19 Self-Evaluation Self-Efficacy Development
Course Design 22
Emotional and Physiological
Practical Task 11
States
Course Design, 10
Career Path
Industry Tutor 3
Course Design 6 Outcome Expectations
Financial Expectation
Industry Tutor 1
Course Design 6 Job Satisfaction
) Career Expectation
Course Design 10 Career Realignment

Adjustment
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CONCLUSION AND DISCUSSION

The findings showed that the course influenced students’ career decisions by strengthening
self-efficacy and reshaping outcome expectations. While some gained clarity and confidence, others
reconsidered their industry fit—highlighting career goal setting as an evolving process shaped by
targeted education. The following sections discuss results in relation to each research objective

and relevant literature.

Conclusion

This study addressed three research objectives through the lens of Social Cognitive Career
Theory (SCCT). In relation to Research Objective 1, the findings revealed that career skills training,
industry mentorship, and career value formation were central to shaping students’ career goals.
While skills training improved competencies such as resume writing and interview techniques,
mentorship offered practical industry insights and networking opportunities. Meanwhile, value

formation encouraged students to reflect on long-term aspirations and career fit.

To meet Research Objective 2, the JB244: Hospitality Supervision course was redesigned
to target key SCCT variables—self-efficacy, outcome expectations, and career interests. The revised
curriculum emphasized hands-on learning, structured career planning, and mentorship integration,
moving away from theory-heavy instruction toward applied learning. These changes are summarized

in Table 6, offering a clear framework for future course development.

Table 6: Key Revisions to the JB244 Hospitality Supervision Course

Key Improvement Area Strategy Implemented
Practical Training Simulations, case studies, role-play in front desk/HR modules
Career Planning Integration Early identity work, mock interviews, personalized guidance
Industry Engagement Mentor sessions, site visits, real case analysis
SCCT-based Goal Setting Self-assessments, goal coaching, career pathway modules

Regarding Research Objective 3, the course yielded a dual outcome: it strengthened
students’ clarity and confidence in career planning, while also prompting some to reconsider their
alignment with the hospitality industry. This suggests that effective career education not only
fosters professional competencies but also facilitates critical self-assessment, enabling students

to align personal efficacy with realistic, long-term goals.
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Discussion

The findings reinforced Social Cognitive Career Theory (SCCT), demonstrating that
students’ career goal-setting was shaped by self-efficacy, outcome expectations, and
environmental influences (Lent et al.,, 2000). The intervention not only enhanced students’
confidence but also encouraged critical reflection, prompting many to reassess their initial career
priorities. While financial rewards and social status had initially been emphasized, post-course
reflections revealed a growing emphasis on career stability, personal fulfillment, and long-term
development. This shift aligned with prior research indicating that career education can reshape
students’ perceptions and motivations (Raub, 2022; Lent et al., 2017; Liu et al., 2022).

Notably, the study underscored the dual role of career education—reinforcing
commitment for some students while encouraging others to reconsider their industry fit. This
contrast reflected the evolving nature of career goals when students are exposed to authentic
workplace expectations. Mentorship and experiential learning emerged as key mechanisms in this
process, supporting previous findings that such components enhance career clarity and foster

long-term planning (Lent & Brown, 2013; Wang et al., 2022).

Taken together, these results suggested that effective career education must strike a
balance between technical skill development and reflective, adaptive learning. By integrating
mentorship, field exposure, and realistic career insights, programs can better support students in
building confidence while making informed, resilient career decisions (Anthony et al., 2021; Lent
et al., 2020).

SUGGESTIONS AND RECOMMENDATIONS

This study highlighted the dual impact of career education in hospitality management:
enhancing career awareness and self-efficacy while prompting some students to reassess their
fit with the industry. Based on the findings, this section discusses implications for students,
educational institutions, and the hospitality industry, followed by recommendations for future

research.

Implications

The course not only enhanced students’ skills and confidence but also encouraged
critical reflection on their career fit. While some remained committed to hospitality, others began
to prioritize long-term stability and personal fulfillment over short-term gains. This suggested that
career education played a dual role—both empowering students and prompting reassessment

of their alignment with the industry. For universities, the findings underscored the importance of
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aligning curricula with industry realities by incorporating experiential learning, structured guidance,
and sustained mentorship. From the industry perspective, students who became more aware of
job demands and limited advancement often reconsidered their commitment. In contrast, those
with strong mentorship and clear development pathways appeared more likely to remain engaged.
Taken together, these findings pointed to the need for closer collaboration between educators
and employers to offer transparent career trajectories, co-develop relevant course content, and

ensure that training reflected the realities of the profession.

Recommendations for Future Research

Future studies should employ longitudinal research to track how career goals evolve
post-graduation, offering insights into the long-term effects of career education. Expanding research
across diverse student populations and academic stages would improve understanding of how
career education impacts students at different phases. Additionally, experimental studies comparing
teaching approaches—such as simulations, case-based learning, and mentorship programs—could

refine career education curricula to enhance effectiveness
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ABSTRACT

Fieldwork plays a central role in ethnomusicology, enabling students to engage
with real-world musical practices. However, this study reveals that many student researchers
encounter serious challenges, particularly regarding safety, data reliability, and research diversity.
A mixed-methods approach was used, involving surveys from 350 students and 15 interviews across
four universities in Yunnan Province, China. Results showed that 62% of students faced safety risks,
while only 34.4% applied data validation techniques such as triangulation. Furthermore, over 70%
focused on well-known ethnic groups, leaving lesser-known communities underrepresented. These
trends raise concerns about the depth, scope, and academic value of undergraduate fieldwork.
Based on these findings, the study proposes practical strategies, including scenario-based safety
training, standardized methodological instruction, and institutional support for underrepresented
regions. These measures aim to improve students’ readiness, promote diverse fieldwork practices,

and enhance the overall quality of ethnomusicology education.

Keywords: Ethnomusicology, Fieldwork Safety, Data Reliability, Research Diversity

INTRODUCTION

Ethnomusicology focuses on the study of music within cultural contexts, and fieldwork
is considered its core method (Rice, 2017). In China, undergraduate programs increasingly rely on
field-based learning, especially in Yunnan Province, which hosts 26 ethnic groups and serves as a
hub for student fieldwork.
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However, students increasingly face challenges related to physical safety, especially in
remote or unfamiliar regions. Many struggle with data reliability due to limited methodological
training, and most tend to focus on well-known ethnic groups, leaving lesser-known communities

underrepresented.

These patterns reflect a form of “academic glocalization,” where institutional guidance

and student choices reinforce familiar topics, resulting in limited originality and cultural scope.

In response, this study adopts a mixed-methods design to explore how safety, data reliability,
and research diversity affect student fieldwork. It further proposes a diagnostic readiness tool

aimed at improving training strategies and guiding curriculum design in ethnomusicology education.

RESEARCH OBJECTIVES

1) To identify and analyze the key challenges faced by ethnomusicology students in
fieldwork, particularly those related to safety, data reliability, and research diversity.

2) To design an Ethnomusicology Test for evaluating students’ readiness for fieldwork,
based on the challenges of fieldwork safety, data reliability, and research diversity.

3) To implement the Ethnomusicology Test and assess its feasibility and instructional

value through feedback collected from both students and instructors.

RESEARCH SCOPE

The study focused on undergraduate ethnomusicology students at four universities in
Yunnan Province between 2020 and 2024. Most participants were in their third or fourth year and
had prior fieldwork experience. The research examined three core variables: fieldwork safety, data
reliability, and research diversity. A mixed-methods design was used to obtain both quantitative and
qualitative insights. Although the findings offer practical recommendations, the sample’s regional

limitation suggests that further studies in broader contexts are necessary.

RESEARCH QUESTIONS

This study focused on three core challenges faced by undergraduate students in
ethnomusicology during their fieldwork: fieldwork safety, data reliability, and research diversity.
As fieldwork becomes a central part of practice-based teaching in ethnomusicology, it has become
increasingly clear that students—often acting as novice researchers—face structural gaps in their
preparation. This suggests that current fieldwork training may prioritize research methods while

neglecting early-stage readiness and practical conditions.
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To address this gap, the study was guided by the following research questions:
RQ 1: What are the key challenges faced by ethnomusicology students in fieldwork?

RQ 2: How can the challenges of fieldwork be translated into Ethnomusicology Test for

assessing students’ fieldwork readiness?

RQ 3: To what extent is the proposed Ethnomusicology Test feasible and pedagogically

valuable according to the feedback from students and instructors?

CONCEPTUAL FRAMEWORK

Data Reliability

Fieldwork Safety

¢H

Research Diversity

Fieldwork Quality

Figure 1 Conceptual Framework

Building on the previous literature review and stated research objectives, this study aimed
to examine the key factors that influenced the quality of ethnographic fieldwork conducted
by undergraduate ethnomusicology students. The study proposed three hypotheses that
conceptualized fieldwork quality as the dependent variable. Each hypothesis explored the direct
influence of a specific factor. These hypotheses were not only designed to guide the empirical
investigation but also aimed to support the creation of a diagnostic tool to evaluate fieldwork

readiness among undergraduate students. The hypotheses were as follows:
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H1: Students’ perceived level of fieldwork safety significantly and positively influenced

the overall quality of fieldwork.

H2: Higher reliability in students’ data collection significantly and positively influenced

the overall quality of fieldwork.

H3: Greater diversity in research topics and regions significantly and positively influenced

the overall quality of fieldwork.

RESEARCH METHODOLOGY

1. Research Design
This study adopted a mixed-methods research design, following a three-stage
process: identification, tool development, and reflection (Figure 2). The overall aim was to
explore the core factors influencing the quality of ethnographic fieldwork conducted by
undergraduate ethnomusicology students and to design a diagnostic assessment tool for teaching

applications.

Fieldwork Quality

Objective 1 :
Recognize j|——: l RQ1 i— 290 Students —|  Questionnaire
H Fieldwork Safety I Data Reliability Research Diversity ;
l RQ2
L
Objective 2 !
Design > Test — 290 Students
l l RQ3
Objective 3
: Students&lInstructors 10 Students + 4 .
Reflection Feedback — Instructors — Interview

Figure 2: Research Design

The study followed a three-stage mixed-methods design. In the first stage, a structured
questionnaire identified key student challenges in fieldwork—safety, data reliability, and research
diversity—based on a stratified sample across four universities. In the second stage, a diagnostic
readiness tool was developed to evaluate students’ preparedness in these areas and was
pilot-tested to ensure internal consistency. The third stage involved semi-structured interviews with

students and instructors to gather qualitative feedback on the tool’s feasibility and pedagogical
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value. Overall, the research followed a closed-loop structure from identification to application,
aligning sampling design, research procedures, and data triangulation to support the improvement

of fieldwork training in undergraduate ethnomusicology education.

2. Data Collection
Quantitative data were collected via a structured questionnaire developed through
literature review and expert consultation. It focused on three core variables: fieldwork safety, data
reliability, and research diversity. The survey included demographic questions, a fieldwork
readiness assessment, and feedback on research topics. Responses were rated on a five-point Likert
scale and collected through the Wenjuanxing platform, with standardized procedures ensuring

confidentiality and completeness.

To evaluate the instructional value of the Ethnomusicology Test, semi-structured
interviews were conducted with ten students and four instructors. These interviews focused on

the test’s clarity, contextual relevance, and feasibility for classroom use.

3. Human Research Ethics Consideration
All procedures involving human participants were reviewed and approved by the Ethics
Review Board of Rangsit University (RSU-ERB), under Certificate No. RSUERB2025-019, issued on
January 15, 2025. This approval covered the entire research process, including the study design,
informed consent, and data collection methods. The review followed international ethical

standards such as the Declaration of Helsinki and the Belmont Report.

This suggests that the study was conducted with full attention to participants’ rights
and safety. In contrast to studies that lack formal oversight, the involvement of the RSU-ERB added

credibility and ethical accountability. The certificate remains valid until January 15, 2027.

RESULTS

This section presents findings aligned with the three research questions. First, it identifies
key challenges in student fieldwork. Second, it translates these into measurable criteria for assessing
readiness, using survey and interview data. Third, it evaluates student and instructor feedback on
the Ethnomusicology Test, focusing on its feasibility and pedagogical value. Overall, the results
provide a foundation for improving fieldwork preparation through targeted interventions in

ethnomusicology education.
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1. RQ1: Key challenges faced by ethnomusicology students in fieldwork

1) Demographic Statistics

A total of 302 valid questionnaires were collected for the quantitative phase of the

study. As shown in Table 1, 57.6% of respondents were female (n = 174) and 42.4% were male

(n = 128). In terms of age, the majority of participants were between 21 and 22 years old (55.6%),
followed by those aged 18 to 20 (30.5%) and those 23 and above (13.9%).

Regarding academic level, students were distributed across three year groups:

second-year students comprised the largest portion (48.7%), followed by third-year students

(38.1%) and fourth-year students (13.2%). This suggests that the sample included a balanced

representation of students at different stages of their undergraduate programs. In terms of fieldwork

experience, 41.1% of respondents had conducted fieldwork once, while 35.4% had done so two

or more times, and 23.5% had no prior fieldwork experience.

Table 1 Demographic Profile of Participants

(N = 302)
Variable Category Frequency (n) Percentage (%)
Male 128 42.4%
Gender
Female 174 57.6%
18-20 years 92 30.5%
Age 21-22 years 168 55.6%
23 years and above 42 13.9%
Second Year 147 48.7%
Year of Study Third Year 115 38.1%
Fourth Year 40 13.2%
None 71 23.5%
Field Experience Once 124 41.1%

Twice or more 107 35.4%
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2) Correlation Analysis
To explore the relationships among the core variables, Pearson correlation analysis
was conducted. As shown in the table 2, all three independent variables—perceived fieldwork
safety, data reliability, and research diversity—were significantly and positively correlated with the

overall quality of fieldwork (p < .01).

Table 2 Correlation Analysis

Variable Fieldwork Safety Data Reliability Research Diversity Fieldwork Quality
Fieldwork Safety 1.000

Data Reliability 4727 1.000

Research Diversity .395%* 4497 1.000

Fieldwork Quality 521%* 563** 486™* 1.000

Note: p < .05%, p < .001**

Specifically, students’” perceived level of safety showed a moderate positive correlation
with fieldwork quality (r = .521, p < .01). This suggests that students who felt safer during fieldwork
were more likely to produce higher-quality research outcomes. In contrast, data reliability exhibited
the strongest correlation with fieldwork quality (r = .563, p <.01), indicating that more rigorous data
collection was closely linked to better academic performance. Research diversity also showed
a significant positive association with fieldwork quality (r = .486, p < .01), implying that students
who explored a wider range of topics and regions were more likely to conduct comprehensive

and meaningful field studies.

In addition, significant correlations were observed among the three independent variables.
For example, data reliability was positively correlated with both fieldwork safety (r =.472, p < .01)
and research diversity (r = .449, p < .01). This suggests that strong methodological training may
not only improve the reliability of data collection but also enhance students’ confidence in the

field and encourage broader research choices.

These initial findings provided empirical support for the regression analysis conducted in

the next section, offering preliminary validation for the proposed hypotheses.
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3). Regression Analysis
The regression analysis was conducted to examine how perceived fieldwork safety,
data reliability, and research topic diversity jointly influenced the overall quality of ethnographic
fieldwork. As shown in Table 3, all three predictors demonstrated statistically significant and

positive effects on the dependent variable.

Table 3 Multiple Linear Regression Predicting Overall Fieldwork Quality

B (Standardized

Predictor Variable T p-value  Significance
Coefficient)
Fieldwork Safety 0.34 592 <.001 xHx
Data Reliability 0.41 6.78 <.001 ox*
Research Diversity 0.29 5.21 < .001 xx
R2 0.296
Adjusted R? 0.289
F (3, 298) 42.61
Model Significance <.001

Note: * p < .05, ** p < .01, ** p < .001

Specifically, perceived fieldwork safety was a strong predictor (8 = 0.34, t = 5.92, p <.001),
suggesting that students who felt safer during their fieldwork were more likely to achieve higher
research quality. In contrast to safety, data reliability had the highest standardized coefficient
(B=0.41,t=6.78, p <.001), indicating that accurate and consistent data collection played a central
role in producing strong fieldwork outcomes. Research topic diversity also contributed significantly
to the model (8 = 0.29, t = 5.21, p < .001), which supports the idea that exploring underrepresented

or varied research topics helped enrich the depth and relevance of student research.

Together, the model explained 29.6% of the variance in overall fieldwork quality (Adjusted
R2 = 0.289, F(3, 298) = 42.61, p < .001). This suggests that while other factors may also play a role,

the three examined variables accounted for a meaningful portion of students’ fieldwork success.

In summary, the findings supported all three hypotheses. H1 was confirmed by the
positive influence of perceived safety; H2 was strongly supported by the predictive strength of data

reliability; and H3 was validated through the impact of research diversity on fieldwork outcomes.



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS

72

Ui 5 atuil 2 (nsnAN-Sunew 2568)

2. RQ2: How The Core Challenges In Ethnographic Fieldwork Could Be Translated

Into Measurable Criteria For Assessing Students’ Fieldwork Readiness

Research Question 2 aimed to explore how the core challenges in ethnographic
fieldwork—namely, safety, data reliability, and research diversity—could be translated into
measurable criteria for assessing students’ fieldwork readiness. To address this question, the
study combined theoretical insight with empirical validation, resulting in the development of a

preliminary set of assessment indicators.

First, the construction of the measurement framework was grounded in a systematic
review of the literature, insights from questionnaire results. Each of the three dimensions was
broken down into practical subcomponents. For instance, the safety dimension included students’
ability to recognize field risks, access to pre-field training, availability of emergency resources,
and communication with instructors. The data reliability dimension focused on proficiency in
data collection methods, adherence to documentation standards, and awareness of validation
processes. Meanwhile, research diversity referred to the breadth of topic selection, the variety of

field locations, and the ability to navigate linguistic and cultural differences.

Second, to test the effectiveness of these criteria, the study conducted a multiple
regression analysis based on student questionnaire data. The results showed that all three
dimensions significantly predicted overall fieldwork quality (R? = .296, p < .001). Among them, data
reliability had the strongest predictive power, followed by safety and then diversity. This suggests
that the proposed indicators not only aligned with theoretical expectations but also demonstrated

statistical value in distinguishing between different levels of student preparedness.

In sum, this study successfully translated theoretical fieldwork challenges into
operational assessment indicators. These indicators were shown to be measurable and relevant
through both conceptual design and quantitative analysis, providing a strong empirical foundation

for the development of a future diagnostic tool in ethnomusicology education.

3. RQ3: Evaluating the Feasibility and Pedagogical Value of the Ethnomusicology

Test
To address Research Question 3—namely, whether the ethnomusicology fieldwork
readiness test was feasible and pedagogically effective—semi-structured interviews were conducted
with ten students and four instructors. The interviews explored participants’ experiences with the
test, including its content, structure, task design, and instructional applicability. A thematic analysis
(Table 4) of their responses revealed several core insights into the tool’s effectiveness, diagnostic

function, and areas for refinement.
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Table 4 Thematic Analysis of Feedback on the Ethnomusicology Test
Code Frequency Category Theme
The test enhanced students’ awareness of safety 10 Reinforced Risk Awareness
The test helped students identify ethical concerns 6 Reinforced Risk Awareness Effectiveness in
Field Preparation
The test reflected realistic fieldwork scenarios 9 Authentic Content Design
The test covered typical safety and diversity issues 7 Authentic Content Design
The test revealed lack of methodological skills 8 Diagnostic Function Technical Skill
The test exposed weak understanding of triangulation 5 Diagnostic Function Identification
Test results supported development of tailored support plans 6 Pedagogical Utility of Feedback
The test created time management difficulties 4 Operational Experience Feedback
Some items lacked critical thinking requirements 3 [tem Quality Feedback Tool Usability
and Structural
Suggest adding hands-on simulation elements 5 Content Improvement Suggestions
c | S ) Refinement
Suggest including region-specific case studies a4 ontent Improvement Suggestions
Recommend a pre-test orientation session 5 Pedagogical Integration Advice

Interview feedback indicated that the test significantly improved students’ awareness of
fieldwork risks and ethical issues. Both students and instructors noted that scenario-based items

helped anticipate real-world challenges and highlighted unconscious bias in data collection.

The test also demonstrated strong diagnostic value by revealing gaps in students’ technical
skills. Participants reported struggles with triangulation and documentation, emphasizing the need
for clearer methodological training. Instructors observed that the test effectively identified weak

areas such as validation and data handling.

Moreover, respondents emphasized the test’s instructional utility. Teachers suggested
using test results to tailor preparatory activities, while students appreciated the opportunity to

reflect on their weaknesses before entering the field.

Feedback also covered usability. Some students reported time pressure and item clarity
issues, recommending more reasoning-based questions. Teachers proposed adding orientation

modules, and students suggested including role-play scenarios to better simulate fieldwork settings.

Overall, the interviews confirmed the test’s pedagogical relevance. It raised risk
awareness, diagnosed skill eaps, and informed instructional planning, positioning it as a practical

tool in fieldwork education.
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CONCLUSION AND DISCUSSION

Conclusion
1. Research Objective 1: To identify and analyze the key challenges faced by
ethnomusicology students in fieldwork, particularly those related to safety, data reliability,

and research diversity

The first objective of this study was to identify and analyze the main challenges
encountered by ethnomusicology students during fieldwork, mainly related to safety, data
reliability, and research diversity. This was achieved through literature review, teaching reflections,

and student feedback collected during the study.

Findings revealed that students were often underprepared for field-based risks, including
emergencies and ethical dilemmas, due to limited training in risk awareness and crisis response.
Regarding data reliability, many struggled with documentation techniques and lacked awareness
of validation strategies. In terms of research diversity, students tended to focus on similar topics

and familiar locations, reducing the variety and depth of their fieldwork.

These issues reflect a broader weakness in ethnomusicology education—insufficient
emphasis on structured preparation before field immersion. Unlike approaches that focus solely

on outcomes, this study emphasized readiness and foundational competence.

The identification of these three challenges provided a foundation for designing
improved educational support systems and informed the following research stages focused on

developing tools to assess students’ fieldwork preparedness.

2. Research Objective 2: To design an Ethnomusicology Test for evaluating students’
readiness for fieldwork, based on the challenges of fieldwork safety, data reliability, and

research diversity

The second objective of this study was to design a structured “Ethnomusicology
Fieldwork Preparedness Admission Test” to assess students’ readiness for ethnographic fieldwork.
Grounded in the three core challenges—fieldwork safety, data reliability, and research diversity—

the tool aimed to translate these into measurable, diagnostic indicators.

The final version included three sections: “Fieldwork Safety Preparedness,” “Data
Reliability and Methodological Awareness,” and “Research Diversity and Inclusive Practice,” with
a total score of 100 points. Each section featured multiple-choice, short-answer, case-based, and

practical design items to evaluate both knowledge and application of fieldwork strategies.
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The safety section assessed students’ ability to identify risks, respond to emergencies,
and demonstrate cultural sensitivity. The data reliability section examined their methodological
training, ethical awareness, and ability to cross-validate information. The research diversity section
evaluated exposure to varied topics and communities, and adaptability to linguistic and cultural

differences.

The test served as both a diagnostic tool and a pedagogical guide for improving
fieldwork preparation. Unlike informal approaches, its structured format enabled more consistent

and equitable assessment of student readiness.

3. Research Objective 3: To implement the Ethnomusicology Test and assess its
feasibility and instructional value through feedback collected from both students and

instructors.

The third objective was to evaluate the feasibility and instructional value of the
Ethnomusicology Fieldwork Preparedness Test based on feedback from students and instructors.
Results indicated that the test effectively enhanced students’ understanding of key fieldwork
challenges—especially in safety, data reliability, and research diversity. Many noted that
scenario-based items and research design tasks helped them reflect on their preparedness and

identify areas for improvement.

Instructors emphasized the strong alignment between the test and real-world
fieldwork, highlighting its clarity and logical structure in assessing student readiness. Several
suggested improvements, such as including region-specific case studies and offering preparatory

workshops to enhance comprehension before testing.

Overall, the test demonstrated both feasibility and pedagosgical value. It served not
only as a readiness assessment but also as a tool for informing curriculum development and
instructional planning in ethnomusicology education. A full version of the test is included in the

appendix for reference.
Discussion

This section discussed the study’s main findings in relation to existing literature, focusing
on the three core dimensions: fieldwork safety, data reliability, and research diversity. Each was

analyzed for its pedagogical relevance and implications for ethnomusicology education.

Fieldwork Safety: Educational Implications: While early literature (e.g., Barz & Cooley,
2008) emphasized cultural sensitivity and ethics, recent work has shifted toward practical safety

training. Aduonum (2021), for example, introduced “walking pedagogies” to promote physical
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awareness and resilience. This study identified measurable safety components—risk recognition,
cultural sensitivity, emergency response, and instructor communication—and regression analysis
confirmed their predictive value for fieldwork quality. These results underscore the need for

structured training in risk management as a core competency in ethnomusicology.

Data Reliability: From Method Training to Verifiable Practice: Traditional ethnomusicology
stressed methods such as triangulation and reflexivity (Clifford, 1986; Rice, 1997). More recently,
scholars like Hofmann et al. (2021) have advocated FAIR data principles, emphasizing transparency,
accessibility, and reusability. In this study, strong predictors of data reliability included
documentation skills, validation awareness, and use of digital tools. These findings support
the integration of explicit training in digital methods and ethical data management within

undergraduate curricula.

Research Diversity: From Cultural Sensitivity to Structural Support: Canonical works
(e.g., Nettl, 2005) emphasized cultural representation, but pedagogical support for diversity remains
limited. Kolbl (2021) highlighted the role of empathy and self-location in cross-cultural education.
This study assessed diversity through topic range, field locations, and linguistic adaptability.
Although the beta value for diversity was slightly lower than for the other two factors, it remained
significant, reinforcing its educational importance. Embedding diversity training into the curriculum

should thus be treated as essential, not optional.

IMPLICATIONS AND RECOMMENDATIONS

Implications

This study contributed to ethnomusicology education by transforming three fieldwork
challenges—safety, data reliability, and research diversity—into structured, measurable
competencies. These were developed into practical indicators for curriculum design and assessment,
addressing gaps previously filled by subjective evaluations. The resulting “Fieldwork Preparedness
Admission Test,” validated through regression analysis, emphasized real-world competencies
such as field judgment, design, and decision-making. By incorporating FAIR data principles and
practice-based learning, the tool aligned with current standards for ethics and cultural sensitivity.
Overall, this model offers a research-informed framework for improving training quality and

supporting competence-based education for emerging ethnomusicologists.
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Recommendations

This study proposed a new framework for assessing ethnomusicology fieldwork
readiness. However, several limitations should be acknowledged. The sample came from a single
province, which may limit generalizability. Future research should include participants from multiple
universities. The reliance on self-reported data may also introduce bias. Combining this tool with
instructor evaluations or practical testing could enhance objectivity. In addition, the number of

interviewees was small; further qualitative studies may help capture broader perspectives.

It is recommended that the test be refined and piloted in diverse educational settings.
Integrating it with training workshops and mentorship programs could enhance its practical value

in ethnomusicology education.
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ABSTRACT

This research aimed to (1) develop learning activities using project-based learning combined
with the flipped classroom approach, (2) study analytical thinking ability after learming through
project-based learning combined with the flipped classroom approach, compared to the 75%
criteria, and (3) examine students’ satisfaction with learning activities based on project-based
learning combined with the flipped classroom approach. The sample group in this study was
selected using cluster sampling, which consisted of 26 undergraduate students enrolled in the
Computer Science program who registered for the course Community Problem Analysis (Course
Code: SCS217) in semester 1/2024, from a total population of 95 individuals. The data collection
tools included (1) lesson plans based on project-based learning combined with the flipped
classroom approach, (2) an analytical thinking ability test, and (3) a satisfaction assessment form.

The data were analyzed using percentage, mean, standard deviation, and t-test analysis.

The research results showed that (1) the learning activities based on project-based learning
combined with the flipped classroom approach were implemented through a blended learning
model using Google Classroom with traditional class activities integrating community-based learning
which consisted of five steps: problem identification, data collection, project analysis and design,
development and improvement, presentation and evaluation, (2) students had a critical thinking
ability after learning at an average score of 78.97%, which was significantly higher than the
predefined criteria of 75% at the 0.05 significance level, and (3) the student satisfaction level of

the learning activities was at the highest with an average score of 4.59.

Keywords: Project-Based Learning, Flipped Classroom, Analytical thinking
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ANUNAINUAIEYBIFULUUNITHNITEY KA nAsdunwalatuayudeyaBelsunn InegiSeudiulng
=3 1 a U 1 v vV o v a v L% a yddy
wiudeunandudiglidnlasdulanazlassadeenusiulanuy

[ Y% q £

ARy : LeUndAlAtu Hello Chinese, MsWWgudnuysdy, flssuszauny, n1siseuimemalulad,

Y

ANTEDUNNWIIU

ABSTRACT

This study aimed to (1) examine the effects of using the Hello Chinese application on
beginner learners’ Chinese character writing skills, (2) analyze the changes in writing accuracy, and
(3) assess learners’ opinions toward using the application. The sample consisted of 30 beginner-level
Chinese learners, selected through purposive sampling from individuals who had experience
using the Hello Chinese application and met the specified criteria. The experiment was conducted
over 8 weeks, during which participants used the application 5 times per week, 30 minutes per
session, totaling 20 hours. Research instruments included a Chinese character writing proficiency
test, a writing accuracy assessment form, a learner opinion questionnaire, and a semi-structured
interview. Quantitative data were analyzed using descriptive statistics, paired sample t-tests, and

Cohen’s d effect size, while qualitative data were analyzed through content and thematic analysis.

The results revealed that the learners’ writing scores significantly improved after using

the application

(p< 0.05), with a high effect size (Cohen’s d = 0.86). The average writing accuracy
increased from 65.4% to 81.25%, particularly for frequently used or structurally simple characters.
Learners expressed highly positive opinions toward the application, especially in terms of ease
of use, learning effectiveness, and motivation. However, limitations were noted in the accuracy
of the handwriting recognition system and the variety of writing exercises. Qualitative findings
supported the quantitative data, indicating that most learers felt the application improved their

understanding of stroke order and character structure.

Keywords: Hello Chinese application, Chinese character writing, beginner learners, technology-as-

sisted learning, Chinese language teaching

Ui

Tulagdu mwdudiunumdrdglusgauainanaluiiuasygia nsAny) Jausssy was
Anuduiussenitsseme eanndudunildulssmanddninagegalussuuiasvgialan wazilu
ALINANNVBINIIHAN NMSATENINIUsEINA wazuinnssy ybinsseunwdunaelueiediod Ay

lumsiesuaisdnenmmeanisfinwwagondnvesiseunilan saufsUsemalne Belaussyinnniwiu
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Wlumdngnsmsfinutuiiuguauissdugeufinm iewSeurnumiouesisoilugaaudiniuslng-3u
Furuutly (Xiao & Tian, 2024) ag1slsAnu NMsEeuMwIu Inslameinwensdousnusau fedunis
Tuinweihmedign 1iesandnvazvesndnysiuifiaududou unnmsnszuudnuslunwdu g
LarABIIAYANMIN LI TUEN LA LASIASI LLazgﬂLLuumiL%uﬁQﬂﬁaa (Chen, 2020)

Vinwen1seudnusudunuimdrAglunsiseuinendu wmszuenainziglvgiseudila
TnssaiswesnuarseUUdnysmMansudn daaduinuesunisand) msdernuvang uasmsidenlos
Avsfuanumngldognainda ogndlsfinm Rsussduduinyszautiymilunmadou wu msduundig
findnei madiddula madouiiadumis isliaunsadilassdussneugosvesindnus denald
aausiulanazyssansnwlunisieasdienisidieu (Parissa Rakkue & Ratpom Siripan, 2021)

nfaunsveanalulagnisinyilugaddva nsdweundinduiildlunisiSeuiniuauds
naneifumadentildsuanuionogaunivans Tnseniglunguiidouiidaduainiiugiu Tnevddlu
neUndduiildsunnuiiengede “Hello Chinese” duiannlasuisn HelloChinese Education Tech-
nology Co., Ltd. 91nn3etnfs Uszimadu iUadlud a.a. 2016 InefidhmneifioadaunanlesunisFeu
nmnFuiidnfeie Tauaren wavaduayunadsuifenues (HelloChinese, 2016) woUndinduil
BONUUUALLULIAANITSBUBARBY (Interactive Learning) WAgHANNAUMANNG BN W IMERNT 1YY
Communicative Language Teaching (CLT), Input Hypothesis (Krashen, 1985) wag Dual Coding Theory

(Paivio, 1986) Fatiunislinmuazidesnivgiuiiedisligiseuandnliegaiusyansam

9aAuYed Hello Chinese ldun nsfindunsideudnysiuiussuuieiuduiuansdiiudn
wSonmsli feedback wuudealnsidleddunielasadrsnsidouiinnann uenaniidadissuu samification
finseuliAnussgdlalunmatond wesnseeniuuiiannsavsussdudenlimngauiuauannse
03430 (adaptive leaming) ludutszaAvBnin ueuwdiaduiiuandiiituisauanunsalunmsativayy
naiFeudensdiddutuneu Tnsamzlunguiidoussduduiifesnmsiaunegudesifudesly ognsls
finu ulf Hello Chinese agld¥umnudesluszdvanna udlnuiselsimninii@nudssaamues
weunAaduiiluuunvesgiFeulne Tasamglunsiauinuenadeusnusiu feieduiuguddy
YBIMITHUINI MnmsAnyLdesiures Melons Kung Kaew and Chompunut Rattanalert Navy
(2021) wudr nsldueuwdiadulumsiSounisasunwiuanunsatioaiuusgslanazanusivlaves
fi3eulFetnafituadny fau sideitedenudilafivednuUssavnmomueundiady Hello Chinese
lumsdaaSurinwen1sleuresiseunwdusyaudu dunsSeufisunanisiseunsuwasnaanisly
weundiatu Mslnszianugnaestunislioy Taudinisdnannudniuvesiseu

Femauanundiefy angifelaiauauladnuinisléueunaiadu Hello Chinese
Huedesdlely maiauvinugnsdoussnysiulungugiSeusedudu Tneifnguszasdiolinszs
wadugnsmanIsiFouneulazuds msliueundiadu saufinisudsuuiasiuanugndedunsideu
Snwsdu uasanuAaiiiuvtes3ouiifidewsundiedull wuamamsidedindnidmnediolflidoya
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a o eal a a val = ) A A o

Weusedndnannsaldlunmseenuuufanssumsseuinvingan nauienisussendldmalulagitoimn
PNYEASTEUN1EIUE19TUSEANS AN Hanie1n3Naz ke SUABYaLaUaLTIUlEUIBUS BLUINIINISTADU
Pannsoduasuanssouziunsdeudnsiuvesseulve uasugudeyafiatuayu nisldueundindu

aa o

Tunsiauineenwlugeandvialdegiadugusssy

o

AQUszAIAYDINIITIY

1. Wia@nwnavean1siwaundndy Hello Chinese TunsWaILyinwenSeumionysIuUea

2. Wodgvanuuasuudassuanugneedunsidewsnysiy

3. WieUszdfiunnudniiuvesiisusienslidueundiatu Hello Chinese Tunisiimunyinuenis
Weudnwsiu

Uselgminlasuannnisive

1. ladeyaidadszdndiediunavesnislidueundindu Hello Chinese Midwaseavinwen1sley
dnwsuvesdiFouseiudiu uioyadiunugndeslunisideusazaudaiuvesdiseusdonisld
wounaadu

2. luwmemsiaunisiSeudunisifeusnysiuegedaiau Melusdiuanugnaesuas
ANAGBILA] YU iAgEaauanIatfeyaluussyndldlunisesnuuunsieunisaeuiiumealulad
LATABUAUDIAINABINITVOIKLSEUlAR B

3. lawwmslunisiauuazUssendlddonnissuinuIudiomalulagluuiunnisiSou

o

msaeuinigy sufalugiudeyadmiunsinyidesevensunisldueundinduiionsiieusluga

AR
YBULYAYDINTIVY
1. Uszrnsuazngudagng
Ussrnslumsinwadell Wdud yaradiarwadlalunmsGeununivlussdudu uasdngld
AuuUNALATU Hello Chinese tiafiniluvinuzn1uniu Sruauvisau 135 au afuaudnlungu Face-
book fifentasfumaGeuntviuesulat Insnduussmnsiignimuamudnuazamzvesngudvane
fdenndesiuinguizasduainside
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vy
o S o

Y ' P = = oA van |

nausegnildlunisfinwasatifieyanadiuiu 30 au Fadadenlagldidnsdunuuiaizas
(Purposive Sampling) anUszannsniiauaulalunisiseuniwiussausu waziiszaunisadlunislteu
woUndatu Hello Chinese wieRnvinwen1wIukutentesulal tnenquiieg1sdesiinuaud

fal o v a o Y a o v . v a )
ASIUNUATAAIUR TalA (1) Hszauanuinwdulusedudy (Beginner) (2) welduneundiadu
Hello Chinese p819tia8 2 dUa19t (3) danuasastainginlunisAneivuedewoilaswmannsyesiian
<@ 14 2 fa < a 6 1 U 6 = G a 6 = v
niudeya way (4) awnsaldaugunsaldidnnsetind wu Insdnvilledeviiensuiiames lun1siieus
muueundinduliognnaaduad Mislinsimuanaeinmsdndendinanidyagmneielilangudiogns
nilanumnzauuazannsaitoyanasvisuimavasnsidueunaindusianisiaiuvinyensideusnysiu
Ippgagnepauazuiug uenant ien1saaszrinauasinANNUTeioresnTIde Fdulanliunis
) W ' vy o 9 A Al Y o o v & v oA a &
AnnseengusitegdlniissduauinmwIunlnadssiu Tnglduuvasuaulosiuieyuseiuiugiu
NMN1UTRATATIINTINTY nefiansannanuausalun1sey fudu waznslisusnusiy
X P a a ' v vl &2 Yo o v oy &
fiugu swdwszaumsally nsseunmwIuneuntn giiunasdaglasumsdadenlmdisiudy

ﬂfjméffgaei’ma&imﬂuwmﬂﬁ

2. svegLIan

msidenadniunsssrinafeudanauiafioutuensu wa. 2567 Tamsrernailunis
Fudeyarisdu 8 dasi TaegFeuldnuueundindu Hello Chinese duawiay 5 afs adiay 30 i
sunfunmidoudifeiu 20 $alus saonszezianisvanes Welimsfindudaudeides wavannso
Anmuiainnsmunslisudisnysiuvesdiseuliegrsdniau

dauvslumsiseluaded

aaudsiu loun nisldueundindu Hello Chinese Tunisiseus

AauUIA fie 1) VinvensileuiidnysIuvesiSeuseAudu Anugnaedlunsdeusnysiu
warAnuAniuresiseusonslduoundiati Hello Chinese

AuUsddse faudsnny

nsldwaundiadu Hello Chinese LiveRnyinwey [ 1) vinweMsWeuiidnysIuesieusEAuAY

NIREUAIBN YT 2) AnugnaedlunITUeusNYIIU

3) avAnLiuvesSeusienslduounaiatu

Hello Chinese

AN 1 NTBUMNAALUNNTINE
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ERV VPR
1. in3eslefliide
1.1 wuunegeuininuensilisudnysiu
fdeldimuuunaaeutarnugmadsudnusiuiusou 1 e ieldlunisiona
rouSeu (Pre-test) waznduiuu (Post-test) Insuuunadeulsznaufesfmriniwduiiugiusmoy
30 ¢ %*'qﬂsauﬂqmé‘hé’ﬂmﬁiﬂu%%mﬂssﬁi’ﬁwaa@’ﬁ'auizﬁuéf‘u Wy “fR”, I, ‘=7, ‘B, ‘F”
Hudu wuuneaeusainaneonuuuludnuas madeunuiiimua tieTaeuamsadlaseaine In
wararunsdeudnusiusginduszuu lunsesavaeununnvsanuuneaet laldrdudnuasnndes
youiom (100) Mngdinrwiey 3 vivu Adadl 10C aglutag 0.67 - 1.00 uagamudesiureuuunagey
(Reliability) T1inseamTiwesnzuuieu-nduviiu 0.75
1.2. wuudszidiuanugnaedlumaideuseidnes
AIdpdnviuuunesIInTIgiagNAesweIN R leusnyIIuTIem tneduunnaans
INUUUNAABY Pre-test Wag Post-test iitalUTouifisuduaugiGouiidougnluusiasiasnus fwild
Tunsies1ensianuay 20 67 %ﬂﬂsaUﬂquﬁ%é’ﬂmﬁﬁiﬂsﬂazsﬁqL%audwwas%’u%au R N = a RS 1 R
Tngnsiiaseimidunismensuszdiuaninasianugnaesvedlasiade JUTe wardAulneuLInggy
V838NYIIY
1.3 wuudeunuanuAniuvesfiseusoweundindu Hello Chinese
ddeasauvaeuauenuAniulaglfinasdnyssfiusziuanufisnelanuu 5 seau
(Likert Scale) ileUszifiuguuasvasgiFouiisisonisliuoundiatu Hello Chinese Tususing 9 Leu
anuthadlaveatom anuaganlunisldon arumnsauiussdudidou wasnaromaouiinue
madeusnusiu lasuuuaeunuiidiunan 15 4o dunsrmeaeuarumsadaiion (100 Mndidery
3 iy Gararaenadesoglutag 0.80 - 1.00
1.4 wuudunwaifdasiaiig
weiasudeyaisnaunw IdeldduiunsdunivalfiGoudiuon 5 au Aiunsious
sheusundladu Hello Chinese Tnglfuuduniwalfdlassaing (Semi-structured Interview) tiled579
awAniudsdnifsrtulsraumsaflumsfeud anuidnseuinddauneundndy wasdeiauouus

U v

Tumsuiudumsldnuuuuseunivadanan

2. Bmaiununudeya
iAfelddidunafvnusadeyaniside fil
2.1 mafiudeyanadugrisudinugnisidousnusiu
AdesfiunmanudeyanngSeudiuu 30 au lnelduuunaaeuinvinue madiousnusiu
noulasnaIn1sidLoUnaaty Hello Chinese (Pre-test Way Post-test) QL’%EJulﬁ”ﬁ’]mimaauﬁgaaaaszi:m
sLuam‘wLL’méJas,mﬁSauiﬁmﬁauﬁ’u wazgagngliszezingn 8 dUaivesnisnaaes lagiinsinldeu
LoUnALATUSIuIY 5 AdiredUni adias 30 Wil ﬂ%LLuu‘mﬁmﬂLLUUV]@ﬁ@Uﬁzﬂﬁaﬂﬁlﬁﬁ]%Qﬂﬁ’]ﬂJﬁLﬂiwﬁ
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~ - ~ d' v Y a v ' aa .
WellSsuiisunsilasunlasiuinven1sdeulae s wazlimaaounnuuane1an9aia (paired sample
t-test) 1o USHNUUTLANS A NVDILBUNALATUAD NI TWRIUNINYE NS YUY

2.2 maivdeyasuAugnfoen1sileusnysiuses
ideladnfiudoyanuuunaaeunsdsuiinaniiiudia Inedinszinansideuses

o A o ° P ' P = a P a ' ) a
SN 20 ARNELSEULazAY WWelUSeuisuaugnaadlun1slgunauLasnaInIsisey
IngodeinaansIiAzLULIT TN UlASEIENYs JUKUUNISTA LardAumadeunuwuuinggu
P a v ° < v ° P A | o 1 o a A o
JoyatilagnyiusiuwavanniludevasvesinnuiisunidougnluisasAmnounasranisisey ety

o w

Tmsziiualiunsiamuinustiuglunslsu wazeduisnaniinauiudnesisaz e 9ltusdfgy
2.3 mMahudeyarnuAniivresseuienslduoundndu
A3TunanuuudauauaNAniuLATauntendanislidueundindunsuszeziian
8 dUmvt Wadnszrumnuianalakasyiruafnanisidwaunaty Hello Chinese laauwuudauanuly
WnT1EuUsEINMeN 5 Seau (Likert scale) waziliilomasaunguiuaniiauls anuazanlunisidau
Usgleuillisu anumeauiussaudiseu uasmsdaasurinuenisideu deyaviniuuasuniugniiiun
a ¢ | a | a | v P v a =
WATIEYIIAIATLULLLREY (Mean) wagdiulosuuiinggiu (SD) luusavsu tiveasuwwiltdunuaniiu
v o Aa a o
Ve pundsauaUunaintuy
2.4 mafuteyaidinanmainnisdunival
ddeladunualidedndiSoudiuin 5 au lagdenanndndseAun1simuIuaneiaiu
welildyuuesiivarnvanaifeafiulssaunisailunislidueuniiadu Hello Chinese wuuduniwal
Adlassasgneenuuuliaseunguusziiuiuanudile Anuidnvaueldou guassafinu wasdelausuue
Tunsimwkeundiadu foyaiilaain nsdunivalgniiuiaeany Jnsenilailen uasiwuildUseneu

AseSurenadslsunaliandegevuy

3. MylAsgideya

v
] o a

Tun53deasall HdediiunsiaserideyalagldnaisnTin e iileaUsnnuasidanmnn

Y
a v

Welvanunsansuingusvasdmdelaegeasuiiunasiinnudiieds lneuudsnsinseideya
sonlu 3 dau sl

3.1 MylATeideyaldaIinu
Foyardaluadlsnnuuunnasuneutazndsnismaass (Pre-test Wag Post-test)
gniundinsssiifieussfiuimunnsiusinugnsdeoudisnusiuvesiiou Tasldadmmssaun loun
Aade (Mean) druldeaiuusnnsgiu (Standard Deviation) wazafinensds léiun t-test dmdungusaogig
fiduiusiu (Paired Samples t-test) WiaSeuiisupnuuansnswasaruuuieuazndansliuounaindu

Hello Chinese

v
N va v

UBNIINU (I3 laAnun vunuadna (Effect Size) ﬁwqmmaa Cohen’s d iiaUseuiiu

JAUVRING MIVAaasiiindy lnedlgnsnisAuiudsil (Cohen, 1988)
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2
ost Mpre SDgzzre -+ SDpost

M,
d=—"_ where  SDpopied = 5

SDpooled

dmsudayannuuudgeuaunnudaiivesiseu iunsinszilagldadfinssauw louwd
Anade dnlsnuuinnsgIu waznsuankaInud iWeasUanuAawiuluwiasdiu liud aawazain
Tunsldau anuaunuazisgdla Anumnzauvesilon uasUsyansnalunisiseus

3.2 MYAATIETRYALTIAMAMN
Foyasnanmitldanmsdunuaiidasaiisgniunieseilasldis msiesg
ilew (Content Analysis) way NMsIATILRTFANY (Thematic Analysis) tiasuunUsiiuddayd
avvioulsvaumsaivesideuifidentsléruuoundindu Hello Chinese taedavanav)idonduduman
(Themes) WU AmEzAINTUATITIL el nsaunsleu Jgmilunisidenu wastaiauotuzyluns
fimun oA ndedevestoyaianunm ideldinada nsasivaeudeyasnvansuvas (Data
Triangulation) TnenSeuiisudeyannuuuasuniu msduniual uasranzuuLLUUAABY LileBudude
Aunvegraluszuy
3.3 N1IATIVARUANLARAASINUINUTEAIANTITL
ndnmTaseitoyaianun §iteldihnansiinseiidisufiouiuagUssacd
M3 3 4o iefinrsuriimsldueundiadu Hello Chinese finasansifanninugnsideusnysiu
voafiFussiusuvielsl idlubmadugys Funddassads wararufafiuesdidou

NaN133Y
1. wanswSeuiiisurineenislisudnesiuvasdiseussiudunouuazuanisiduaunaiadu

A13197 1 wan1swWisuieuiinuven1slsudnusIuvesiTeuseauiunoulagnaenisly

waUWaLALU
Ve Pre-test Post-test Effect Size
NANNIDYY t-value p-value
! (Mean + SD) (Mean + SD) (Cohen’s d)
ASeU (n=30) 65.3 = 10.2 78.5+9.8 5.21 0.001%* 0.86 (g9)

INANTNN 1 HAVBINTUATIZVTOLANUT HaN1TIATIBINAFInNSTINYEN S eumianysiu
vaufseuszausulagliueunaiatu Hello Chinese Tunsaunyinwensidgusiienysdu da pvalue < 0.05

[

WNNEANUIAANULANANTIRTIEATYTEWING Pre-test way Post-test uanslilfiuinaziuunasieul
ANULANANes1ditudAyneadf wazAn Effect Size = 0.86 wandliiiuInsiduaunaindu Hello
Chinese dnansznuiiasonmuyinuen1sleu Feuaditueundiatu Hello Chinese finansenugs

flan1simLINYeN SNl SeuTERUAY
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2. nan1IrTEiauasuLUasiIuANgndaslun1sdeusn YT s BUsTAURY

A19197 2 Han1siSeuiguaugndeslunisilsudidnusiusiedinaunasndenis
lduweunaadu Hello Chinese

ANNEIU(BNEITIU) AUgNABINauEEY (%) AURNHRMEATEY (%)
# (oD 65.0 80.0
R (wO) 700 85.0
& (shD) 58.0 76.0
e (13) 62.0 78.0
e (13) 66.0 82.0
& (Tai 75.0 90.0

 (zhdng) 60.0 77.0
(gud) 68.0 83.0
A (én) 63.0 79.0
* (ma) 700 86.0
* (bu) 55.0 72.0
#F (hdo) 64.0 80.0
(22 72.0 88.0
L (jian) 69.0 84.0
it (i) 61.0 76.0
1 (men) 67.0 81.0
X (d2) 59.0 74.0
I+ (xido) 73.0 89.0
F (xud) 60.0 78.0

7 (<) 71.0 87.0
Aadesau 65.4 81.25

19597 2 FauanswanisiFeuifisunnugnaeslunisideudnysunedineutarvdanms
THuoundiadu Hello Chinese wud fFsuifmuinaduanugniodumadsufisduogisdnion
Tuisnwaitounni lnsAadsvesargniastouFousei 65.1% variivdansGeuinduiu 81.2%
wanslidiutawunlduniswauiumsdeusnesiulunmsmededideddny



Journal of Educational Research and Innovation Phranakhon Rajabhat University
105

LN NN NN

Vol.5 No. 2 (July-December 2025)

fonwinilaTias s uieseduIuTaloy 1wy “A” (rén au), “AK” (da Tng), “H”
(zhdng nav), “4F” (hdo ), waz “/)\” (xido 1n) TszaurnugniesgaisneukazndinIsseu lnsanie
/v faugnsieadingunin 73% W 89% vzl “4F” iiwan 64% «Ju 80% avieuliiiuii fiseu
v ° v ) & v A P ' oA
ansadnlanazandnlasiasesdnusiugiulandednistindusgssietiian

TuNNaRSITLANN FSnusTALTUToUINNTY WU “ BT (e — VBUAN), “F” (xué - 1581),
naz “3J7 (xi Ansy) whsddifiFoudounileidouiinegndnisou uifuandiiiufenisiam
oghadugussan Tnesegnatu anugnaeduniadeu “B” istuain 61% u 76% uay “3” wiuan
60% \Tu 78% Geaviouiuillunsdvessidnusidudou Eoudindduusslevianmsluounaindy

Hello Chinese

uonani Snysilivesluumaumun wu “UR” (nf Aay), “B” (wo 1), uay “ & (shidu/fe)
ssftituultumaugniedluniadoufistundniadou fegatu “fR” Wiun 65% Ju 80% uay
“FH Wwan 70% Ju 85% Fsdenadestuauuigiuiin arwilunsldaudidnidsaroninud
warAgniasluNsde

Tavagd wansisuidleulumsed 2 Usth ueundiadu Hello Chinese fdnanmlunis
dguasunnudlamulanaiuazarivlnvesidnusiulunguiiseussiuiulsegndiussdnsnim sgnsls
fnna Tunsdlvesssnwsfidudou msiimaaiufonssunmsSeudifiudy wu mnneviesduszney

U ao

vo3iI8nyT NsldnmYiedn viedediaftvie Wialiuusyansnalunsiseus

3. kamsAATzianuAaiuvasgissusiawaundnty Hello Chinese

= a ¢ a & v a ! a w .
A9 3 Naﬂ’]i’gLﬂiqg‘v‘ﬂfnmﬂﬂL‘Viuﬂ]aﬂ%lﬁﬂumauaﬂwaLﬂsuu Hello Chinese

Aafy  diwdeaun sTAUAIIY

Y v =
nAvaN1sUTELIU — -
(X)  wmsgu (SD)  Aeuitu
1. frunsidauveaunaatu (Ease of Use)
1.1 waUnamdu Hello Chinese Hdumasivlaildarudne 3.77 0.41 170
wazidnlalalidudeu
1.2 fendunisidnuveansundntuasniniasvansay 3.86 0.56 170
AuNsENReusNYsIU
1.3 feuuzihndaaulunsidfeandunsiln@eusnysiu 3.97 0.82 10
1.4 gansalduueundieduliognsuiulagliny 4.57 0.79 wndian

Ugynmaneliataensa
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Wadanisuszidiu Auade  doudsaun  sEAuAm
(X)  wwsgu (SD)  Amuiiu
2. gnuuszansnmwlunswauinuznsWeudnesiu (Effectiveness in Skill Improvement)
2.1 weundiatutigliandlasasnavesdnysiulantu 4.57 0.42 wndian
2.2 uaundndutielideudnusiuldistundnmu 4.67 0.81 wndian
2.3 woundinduiimslieuuzdiieduaiuiinngnees 4.27 0.97 1N
2.4 weundiatutieimuinnuivlalunslisudnesiu 4.58 0.6 wndian
3. auanutaulanazusegelalunisGeus (Engagement & Motivation)
3.1 usundndutienseiulviln@eusnyiiuegesieiiies 3.7 0.5 tly
3.2 AanssuagluseundinduilinisiSeudaunuay 4.16 0.66 1N
Lisdnde
3.3 feansduweundnduilseluionmuvinuenisdeu 3.99 0.57 tlly
BNy
3.4 Sanaulauaresnuusiiueundinduillviiioun 3.57 0.61 ey
ARINIRAUINT AL USNYITY
4. grudedfinvaiuaunaiad (Limitations)
4.1 woundinduiivedninlunisnsiaaeuaneiieigneies 4.65 0.5 wndian
4.2 woundindumsiiuiinesiannsalinsuuun1sloy 4.44 0.51 1N
ARNARTY
4.3 fosnshieundiaduiiugunuunisinleun 4.65 0.84 wndian
NN INTU
4.4 wuhueundinduilteRanainiidiwarensindey 3.66 0.95 1N
aNwIIU
5. uauisnalalagsau (Overall Satisfaction)
5.1 fanelafiunisldueundiatu Hello Chinese 3.88 0.73 il
WaWRINTIN YN IWEUBN YT
5.2 Andueundinduilmusauiugdesnsiauvine 3.83 0.75 )
NsTeusnysu
5.3 Tagsaud ueundiadudiglidlimunnisiavy 3.85 0.3 1N
Tuns@ieudnusiu
5.4 fianudesnisidnuiauniiadu Hello Chinese 4.4 0.6 1N
sioldluauran
ATUNATINVBIAMNIEDRA 4.15 0.64 1N
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A a ¢ a < o o a 9 v a o
INRITNN 3 Naﬂ’]i'ﬂLﬂiqg‘VTﬂ')’]llﬂﬂl,ﬂuéﬂa\'iaLﬁEJuLﬂEJ']ﬂqUﬂ'l{‘[fULL'?]‘LJ‘W@LW‘?IU Hello

v
a

Chinese TunsWaluinwenslisudnysiu Wweldamsadafiugiu lown Aede (X) wazdrndesuu

o«

W1MIFIU (SD) Anmsmegluseduan xX 4.15, S.D. =0.64) annsnasuralanadl
1. sunsldnuvesueundiatu (Ease of Use) wudn fiseusiaudaimlusedu inn feariu

a

amuagmniunsldeuvoueundindu Tasfaiadoeglutag 3.77 - 4.57 Felstiueundinduidum
ofwlefidlade fersdunmsldonuasan waeiiduuzhiidaalunisinBeusnesiu venvni nsld
milassmieiniimnusuiy wasnulymmanaialivesads

2. snulszansnmluntswaurinusnsilisusnysdu (Effectiveness in Skill Improvement)

a '

wu31 lukdvesnsiannyineen1sleudnyidu fieulianuAnmulussau unfanniige lneAnaived

v
o Y !

Yanunsatieldiseuandlassasiwewnusiulanin Brelraunse

U

7l 4.57 Jauandlifiuiueuniiad
Fouldisitu mudsdduuniiignieafentuddudn (Stroke Order) Fuduiladuddaysonisiam
Vinwensideu

3. snuananhaulawasusegelalunisiseus (Engagement & Motivation) wudi giseulviazuuy
Tuszdv 1n Tawiede 3.97 - 4.57 axviouliifiuiueundiaduaunsanseduligisouliniBousnusiu
ogeaifies Aanssunigluueundiautaeliniadoudidullegsaynauuariddnde uenand
HEoudnilngfesnsldusundiatuselunasivnliimozuusilifeudiaulanisdousnusiu

4. fudednfinveeundindu (Limitations) ludiuvestedninvesaundiatu nuinfiseuiui

Fodinlusziu Uunanafiannn 1wy msnmaaeuamgndeseaneiledidednin wazdoenislviia
wesfanunsaliinzuuunsBeuvesiSou safeinmslreundinduiinguiuumsindeuivainvans
1Ty ogslsfinn fiSeuunsdunuteiianaindienadssaensilndeusnusiu

5. snuanuitanelalagsiu (Overall Satisfaction) lagsiuud giseudanuiianelaluszdu
unianilan (Anade 4.57) densldweundiadu Hello Chinese TumsWamminwynsidousnusiu

Milundvesrnumingandviuidesnsiindeuiaranusesnisidaudielulueuian

na1lagasy nean1siAsIeivayawaUndiatu Hello Chinese foudunaundinduiisl
Usgansnmlunmsdieimunvinuensdeudnusiuvesisey fBumesueilduie Heidunisldeu
noulandgiseu Frelilndeusnusiuldedradussuunasinnusiulonniy venaini weundiadu
farwadaussgdlalunsdens egnlsing Fafldasinursssmaiisasuarnuniugilunisnsivaeu
mefeuazmslinzuuunmadou Fsenafinnsanuivusaileiiaszansnmlunislinusdeld

4. wan15inTeideyadenannlunmswauivineenislisudldnesiuvesdiseuszausiu
Tnglduaunaiadu Hello Chinese

2

WivedaleiiaTziann1sdunwallledn (In-depth Interview) futih@nwidilduoundatu

U

Hello Chinese $1u3u 5 au lagdasigiannanudeiuvesdisouieiuussansamueawey 1 uag
Suunilenilunnamy wu gaeu fed1in Taiausuus uonanlfalinislaseiidedinu (Thematic
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U

Analysis) 19U AwazaINtunsldueundiady n1siseudfsnuysiuavunsell waslymuseaUassaiiny

Mallfiiansananudieievestayanienisly Triangulation (NMSATIADUTOLAINNAILUNA)

| - ~ v 1Y) 9 & A Y ok a co &
LYU L“LHEJULV]EJUGU'P];J“aQ']ﬂLLUUﬁaUﬂW@JﬂUﬂWﬁaNﬂWUm sﬁﬂmﬂqmamﬂuﬂqiaLﬂiqgﬂ JU

1. Uszaumsallunisidwaunamdu

2. MSHAILIYINEENSTYUAIBNETIU

3. Uannuazguassaiiny

4. Totauauglunisuiuuss

o

HANTIATIEINTEUNWalTsdnveslinAnwiTeuimeueuniatu Hello Chinese Tun1s

Wawwinwensdeuiisnysiuve s Seusedudu 91u3u 5 AU J9lAN11NNITEURUUIRNZAY Warausn

¥
v a

ayuilumsnedsdl

M99 4 HANNTIATIEINTAUNYALTIAN

wadalunis o . o eave .,
- . nualHuveInNuAnLiY fregnea ldun1wal
AT
Uszaunisal  fBeudnlvgdEniuetldoudie “nuveuiiuediinsuansddiuTafignies
Tunsld wazazen dnsaoufidutunon waganInsaRNTeudlAaunIRzgndes”
woundiAdy waranIaRngIla ({5oui 3)
nswainey  anlvaidiuinTeensdeunt “Hounthilsuineedeufingwiude
Qe lnglanearulinuazn1sand windsanitueundiady duaunsnandd
SNy enus widduneauiandi dtudalditn (Feud 2
fafodinifiuify
Toymuay vnauiAniueuiansnsndey  “viasidudsuiisnyirdetusivey
guassainu  anedleflaniden waglianunsouiu  lianunsamsieaeuldutiugh” (eudl 1)
waan 1SRN ula
RPN JReudningifesnsliidiumesny  “esnlilidesaddminieusylonily
lumsusudse  nsldnuvesdisnuesludsslun frdnusiiu g delwdrlanumeneuiniu’

LAYNIINTIVED VAU DTNV

(Hi3eui 2)

a a ¢ o ¢ a = v A a vy a ) .
NN 4 maﬂ’mmewmsaumwmlfmaﬂmmQLiaquisugmmLaﬂwammu Hello Chinese

lunsiauineen1slgudsnysIuvesfisouseaudu 9wy 5 au wudl gissudidlng welary

nsldauuey Tnglanizises adudauarlasainediionys gseunui vinvensleunty lasang

AN NABINUAIUTALaEN1TIRIFonNET drulgminnudiulugiieiduszuunsiaduaisiion

falaiusluduazuuiiiniinigngnn wasdowaueuusddgndiseulalviteaue laun dosnnsnisiiudingng

Uselga NSUSUSEAUANUEINBYBIAANI LaZTEUUNIS IRTLULANLaNasBenTU
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anUsneNa

NNSANIASIRIINKANTITIFENEINUNTITwaUNALATY Hello Chinese TunsWaluNye

v
Yo A

ASYURBNYIIUVBAMNANNTEAUAL @UnsapAUeransIselasall

1. nansilSeuifiguiinuenslsusdnusduvediseussauiunouuaznaensiduaunaindu
Fairinnerinavesnsliueundiatu Hello Chinese Tumsannvinwemsidousnusiuve sfiGeussusu
wul1 weundnduiidneninlunisdaasuimuinisiunisdeuedsiideddny Inelivdngiuaivayy
INNARZLUURALTBILUUNAdE U B Nd AT euT Ty A p-value 91NNITNAFDUNNADAWINAU
0.0294 Fesnisedutidfad 0.05 wansWifuiennuunndegtsditeddyseninmsuundeusou
wasvidaFou uonanidadunalldin e Effect Size ity 0.86 Sednoglusedugs munnasives Cohen
(1988) fitwuei1 a1 0.80 FulUfeidurunanaiige ssilasfouiueundiadu Hello Chinese fi5vEwa
sonswmuinuemsdeuesiiFouldogsdney dnvuzvoueundnduiiiunsldneunuuyfiRaie
mslifolausuusviuf (real-time feedback) uarmsfindudriuwuiiininiifiszuunsratuaugnies
veagUuudnys HgliiSeuaiunsansivaeuauinnainveinuiesuasUsuusinsdeuldegnad
Useandnm %@ﬂalﬂmiL’%auﬁé“ﬂwmsﬁaﬁ’uawuLLmﬁme Vygotsky (1978) ﬁL%Qﬂ’]ﬂ’]‘iL%EJuiﬁ {AnTusinu
msUfduitusitudenieditn (mediated leaming) annsatieiimudnsamussdizould nan1sidel
donnassiu Ting, Ch’ng & Unin (2020) ﬁwudw;:JL%umwﬁuﬁH'LLanamﬁﬁuﬁaﬁaiumiﬁﬂwuﬁﬂm
madeufinznuuitunnn g Fouildldldmelulatiasy uazddldsunsatuayuanaanisfinelng
Li, Chen & Deng (2024) ﬁ%’j’]LLwamwa%mﬁ%ﬁaﬁd’;uﬁﬁﬁgiuﬂmﬁuLm@ﬂhLLazmiﬁd’;uﬁamaQQL’%w
SnithsdasBunasuiiuuamsyanamudenzgesmuies dwsuluuiunvesiBeulny naifoves
Mason & Zhang (2017) snsfuanaliiiuinnisidueunaindudisdaasunisissunwnaulusunsideu
Ieensiiusz@ninim TnslamzlunguiiSoussduduiidiesnisiedosiietoiaiuiionisandisnusiy
fifldnwaziany etnslsiniu §AdenseninitnisldueunaindusiedslianunsanaununisSoud
nagiaeuldlnsduda lnsewgludunsdeulssloaiouneuiidudouniudedunues Zhou &L
(2022) Tz uiuoundinduazdisdaaiunsdousnusiunemldn uidieddTBmareunuudaiy
mugiuluiteassmnudilaluszdvlnssadianim

NRaNFITefIna1Tausaazuladn weundndu Hello Chinese fAnunmlunisaaasy

o

invemadeudnusiuluseauiildedivssdnsam uazluesesdowiunsdeuiimvnyalueandia

3
nailnsduasulainisldnivdiuinssunsseuiluesouieliifnnisiseuietnseumunay i

2. HansiATzauldsukUasiuaugnaeslun1slisudnusduve s iseuseAudiu
NNHANTAATALUAT199 2 Fauansnnugneadlunisifeusnysiuseimneulagnaainisiduounaindu
Hello Chinese wud1 Hissuiiiaunisauanugndeslunisilouiuduegadaauluiisnusdiulng

'
v a

TneAnfunewsousgil 65.4% waznduseuintulu 81.25% Jauandliiudsuualiunisiuunrinue

o o

Mafsudnusdulunmsineg1elidedfyn1eeds Tnslanizdionwsnilaseai1assuiensadnuliu
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ooy wu A7, “m7, k7, way )V lunguiidiSeuauisosndiuaziBeuldgndesuiniuy
981970157 SnvaznsSeusinaunawiinmuazideduleundinduenafidugiensedunseuiuns
WsviadeyavesiSuuuUsramdudanainnaieteanie FeaenndaeiuluIAnYes Paivio (1986)
A a %) ) | . | a Y o a a A X A o«
Mauslungunisiinsiawuud (Dual Coding Theory) 1Nsieuiaziissavsnmeiuilelinsuszanans
' Y] ' v a 1) Y] aa o v X ' « SE « 4 « »
FIWAUTTIINMNUALUDAN VBIRBINY SnesniANudugouuInIY WU “B1” | “F”, uaz “3
wivedaflaugnoswnniingusnusiiugiu uinwuimwinsihauls lneane “5i” finnugnieaiuiu
9 61% 10U 76% Uwgseuasadilaesiuszneunidudenvesiadnestiunntuy nsiinduesgng
adlauer1uszUVUfduiusvewaundindurlsiasuaiieniudisrerelasdaan oA uwl ug
lumsiley JeaenndesiuiuiAnnisiseuiuuuldase (Usage-Based Learning Theory) @4 Ellis (2002)

A0 v g a 1% a X vy vl a a
wmmwmﬂﬂﬁlﬁaugmm%Lﬂmﬁuuimmﬂmﬂ%ﬂumum%ﬁ

wenanil AnudvesildludinUssdniuwu “IR7, “E7, war 2”7 I8vEnasieszuaugndios
luma@eusgadaau lnedileuaunsadeudimvaiilagndewnniuatendnisseuriuweundiady
Feaonadoafungud Input Hypothesis 989 Krashen (1985) #iiauein nislasudeyaidilala

(comprehensible input) wazegluszauiiginindnenmiagiuifisndntes azdlenseduimuinis

v
av Ao £%

manwlaegradissansnim Belunintu wansideiidsaenndesiunan1sAne1ves 919 Thanyapomn
(2018) fiwudn msldmalulagnisieuiuvuiiujduiusdrelvgiseuainsnandraduindnysiu
Ipwiugunndu uag Sasinat (2017) NAnwINUI weUndintudanaldeuindenisiseuinnwdulungy

' '
a v =

ALsws eanndisuuuunisiseuinidiladie aun uasmnzauiuuTuinIsseuiuenvionsuy

v a

agalsfinnu wiieundndu Hello Chinese agdieamnlanlunguiioussausiu wilunsdlves
idnusitlassairsdudoudmunnuynmeuisUssnns wu msidsudduTnin vieadusduszneudes
Tudidnus fdeuiuiinisdnfanssuesu wu msuenlaseadeidnes nsldnmweliuduties vienis
AniToumuaiuTniunduifleduiy enatisduasuanudlofinteaniu uastaeiauligizo
annsadeuldegraiuduazsoiiowndsdiy Interational Journal of Emerging Technologies in
Learning (2022) agUléin ueUndiadu Hello Chinese Wuiedasilanfidnenmgdunsiaiuaiismiugnsios
TumsideusnusIuvesiiSousedudu Tnsamziilonnfuuuimenisaeunuuysannsuazdeiasy
fmngaufuuiunvesiGoulne

3. nanslATERuAniueissuiauaUndndu Hello Chinese 91nN15dn37aALARLI
VOIHITEUTEAUAY WU {iSeuilviruafideuindenisidueundindu Hello Chinese lunisinileudnysiu
Taerfuiueundnduiiussansamlumsimusinuznisdou Tumesmedildnude wasifladdud
novausInuFoInITves]euldodnei uonanid msldueundindudiielinisiniousnusiu

Duszuuunnau dwaligiseudianudulawasusagelalunsssuniwiuiudy

ag19lsfinu fiSeuvisdunudediin wu anuwiugivesssuuasiadeuaieiionaznis
Tinzuuunsdeuiionadaliauysaiuuu Tadndusealdsunmsimuniielinisussfiunanisloudnusiu
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ﬁmmgﬂéfmLLazﬁUﬁzﬁw%mwmﬂﬁu nan153eTiiiiuiueUundndu Hello Chinese flunumandsy
Tunsyreimuyinyensleusnesiu ImmawwmﬁﬁﬂNumuﬂszmum3L§&Ju§ﬁﬁé”lﬁuﬂy’umau%Lﬂu
iR suausaIndlasiasednyiukasiamnnisliouldegedivsednsam Fedonndaatiunwann
%84 Skehan (1998) fiszyinmsiFouinwisunsiindusgnaduszuuiliiAsautunglesns

uenani ueundedussiunumilunaaduaiussgdlavesfizourunislfinuuazsruuaeta
FanseuligSeufindusgisreios fiFeunasauidninsinBouiuteundindurieiiiuanusiule
wageusjailunisidoununiuinniu faaenadesiuiuiAnues Domyei (2005) Atliifuinusgila
TunsBouinmuilanuduiuslaensesivdenisfouiiinauls eIsuifisuiuauideves Deng &
Sitthitikul (2023) sAnwiUszaunsalvesiiBouildueundiaduflniinuznindeu nuindadedfy
fidenanoUszaviamvosueundiatude nslviteyatounduuvuiealn uay n1suiuuuuiinin
Timnzauivszaufieu egslsinu fiseuvndnduivinsdeuiieundinduiiediufenia
lsifisane uazdfosnisnindounisaounagmugiuly ilelidlasnusiuldosndnts Suduted
wuflatfuayuinAnizes nsi3euiuuusaNay (blended leaming) A laliinadwsfiininsFous
FuLeUnaInTuLieseEafe)

nan1sAnE LI ueUndledy Hello Chinese Wuidosilefiiidhanmlunisiauninuy
N3 WEUBNYIIUVBELTBUTEAUMY Tneifinansznuegraiifodfsensimuinuensidouiclug
ANHaIalagTILarANUgnadlun1TlsudnyIIY uenanil fseudafianudniuduinsdenisid
waUnALaTy uifziidednfauisszns flenadesiinausulss snddeiaonadestunisinuneunthil
fuandliifiuinmeluladfdvasunsaaduaiiswssansamnisouinuriunsindudw foauas
mslmeunuy fausam egslsfinnu msinsnwdeluifsafuuumnanmsuiudsueundinduliasnsa
Uspifiunaldusiugnbetu LLaﬁ%miwauwmumﬁﬁauill,uuﬁ%ﬁ’aﬁuma’?]mluuuuﬁu’qLamﬁaiﬁl,ﬁﬂmaé“wé

o

PAnaalun smuIinyenTeudnysIu

4. HamsBnstoyalienaunnlunmsiamninuensdeuiidnysiuve S euseauiulagly
waundiatu Hello Chinese 3nuansiingvideyaisnunmlaensdunivalidednidndnuidnmau 5 au
flduaunaiatu Hello Chinese iletiamuniinueniaiTousdnysiutu fivenuindGoudnlvgiVimuns
Tudsuandensliuoundindu Tasiamzanuazanlumslinu muaunsalunising uazmsuans

AuTaNgNseY FedonnnadiuLLIARYEY Vygotsky (1978) 1384 “Zone of Proximal Development
(zPD)” MtuidiSsuansaimuvinuelni q ladnandislasunisatvayurieiniesdietisious

a

fivnza 1wy woUnAiadu Hello Chinese Aifiliifurefinuuuiutunou uennuilfieunasaussyh
VinweNsdeusnysIu lnglangmudiulia (Stroke Order) Lagn159ndlasainaiidnys (Character
Recognition) Atundeannliueunand Fwaonadesiunanisiseves Guo, Lyu, Zhang & Qi (2025)
i weundindunisiiouinwduiifszuuiindeuidnestisiaiuadansansiiasnusuasiam

o w

nsWisuldegedidudAy Tud@nineiniasous nmsindug (Repetition) wagnishinaasiousiug
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v A

(Immediate Feedback) fieslutlidedAgyiivelinisiseudiintuliegnaiiuszdnsnim (Skinner, 1953)

o
£

= . 1% a a0 s o A YY) g vy a - | Y
#9 Hello Chinese lanauaussunfniliuilaiduiindewiidnusnivigiseuaesdeugiauniiaggnsies
Yy a ¢ al 1) a ) =3 Y o o | P
wifiFeuaziiszaumsalnalunisldueundindy udinutedninuisdsen1s 1wy ssuunsivdeuaieile
(Handwriting Recognition) Nifaliaziaaiiisane fieuuiaulidunivalil woundnduliaiunse
LENANULANFBIFDNYINAANeTUls gLl U Todunalidenmdasnudamumuyas Shen et al.
(2023) AszyIunaluladasiaduareloluneunmuwidududitednin lnsamezilednseuldaeilen

Lifuwuudnesumsgu

Tududetausnuy {Boudeansifimsfivuiunvesinsnes wu nsliluusglen fegi
Fndwsi visounaunun deelidlamumneuasnislinuluanumaniesanniu wndniaenadestu
Communicative Language Teaching (CLT) ‘17'iLﬁuiﬁr;jt,%'auiﬁl,%'aummmuu%wnﬁ]%uﬁadaLa'%m
anudlanaznstnluldass (Littlewood, 1981) wenani nsldnnsnsavaeudeyauiuy Triangulation
sewinsteyanuuuasuamiunsduatual Paeifinanuindefievesdoya Taeviliifiuningu
fiaenadesiuingiSeusandainnnns lunsideusnusaieainnisléuen Hello Chinese aevioulvidiuin
\nSosiioRdvinanusadaaiunsouiinusnvduldegiadususssy

Tnasy nan1shinsiteyaibenmnnd il woundiadu Hello Chinese ffnoninlumsds
durinuemadeuidnusiuresiGoussiui Tnsamsludugdudn n15aadn waemsfindue ogls
Ao SedidoiauouurlunsuiudsaiielineulandanudoansvesSoulfegnesoududatu wu ns
ftannszuunraaeilelindentu uaznadeulssidwituuiunlunisldonu

JaLEuBLUL

1. YaduauuzdnsunisiealUly
A5 UNaATY Hello Chinese MUlHdugeiasulunisasunisifoudnusiusesusiy
IngtanizluguuuunisiSeuiuuunaunay (Blended Learning) tiiaifisiAnugndaduasasianseqela

lumsieus Asdnfanssuiiaenadesiuilonlukey wu nsindeumudiulin MateulesrAng
fudsgloanarusundse elasunisanduwasnisinlldldegaivssdnsnm

2. Forausnuzdmiumsiseaduioly
AsfnuUssAvinmesioUlungudiBeussdudu 4 waniFeufeutumaBsudiuudada
AsiaLarsdiussuunTaeiolusoUlfudud Batu sufeinwmainssunsldauueuvesFou
othsaziBon ielilumsiauneundiaturiewnmnmsaouiinzandeiuluouinn
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ABSTRACT

The purposes of this study were to: (1) develop an online lesson through an interactive
e-book on the topic of creating works with Scratch in the Technology (Computer Science) subject
for Mathayom 3 students; (2) examine students’ learning achievement after studying through
interactive e-books; and (3) study students’ satisfaction with online lessons. The sample group
used in this study consisted of 30 Mathayom 3/4 students, obtained by simple random sampling
and the lottery method. The research instruments used were 1) online lessons via interactive
e-books on creating works with Scratch, 2) the achievement test on the topic of creating works
with Scratch, and 3) the satisfaction assessment form for online lessons via interactive e-books

on creating works with Scratch.

The results of this study revealed the following: 1) the suitability of online lessons through
interactive e-books on creating works with Scratch in the Technology (Computer Science) subject
for Mathayom 3/4 students. Experts evaluated the effectiveness of interactive e-books on creating
works with Scratch and found that 1) overall, the interactive e-books were at the highest level of
suitability (X = 4.64 S.D. = 0.56), 2) the post-test learning achievement of Mathayom 3/4 students
who learn from online lessons using interactive e-books to create works with Scratch was higher
than the pre-test, showing a statistically significant level of 0.05, and 3) the satisfaction of 30
Mathayom 3/4 students towards online lessons via interactive e-books on creating works with
Scratch found that overall satisfaction was at the highest level (X = 4.86 S.D. = 0.23). This research
found that online lessons via interactive e-books help students achieve higher academic
achievements. It is considered a quality learning medium that is appropriate and useful in

promoting student satisfaction with the lessons.

Keywords: interactive e-books, Scratch, Computer Science, Technology Computer Science
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ABSTRACT

This research, titled “The Development of Computational Thinking Skills and Innovative
Skills of Grade 7 Students through STEM Project-Based Learning Approach in a Website Creation
Course,” aimed to (1) compare students’ computational thinking abilities before and after learning,
(2) study students’ innovative thinking, and (3) investigate students’ opinions toward STEM
project-based learning. The sample group consisted of 80 Grade 7 students in the first semester of
the 2024 academic year. The research instruments included a computational thinking assessment,
a series of four STEM-based lesson plans (2 hours per session) on designing and creating websites
based on students’ interests, an innovative skills assessment, and a learning satisfaction questionnaire.
The overall results revealed that students’ computational thinking abilities after participating
in STEM project-based learing (u = 31.825, S.D. = 8.433) were significantly higher than before
(p = 15.975,S.D. = 7.419) at the 0.05 level of statistical significance. Regarding the subcomponents
of computational thinking, students showed the greatest improvement in abstract thinking.
The study of students’ innovative thinking showed an overall high level (u = 3.77), with the highest
average score in the traits of action-taking and experimentation (u = 4.21). Students’ overall opinions
toward the STEM project-based learning approach were very positive (u = 4.35), with the highest

satisfaction found in the learning atmosphere (u = 4.56).

Keywords: computational thinking, innovative skills, learning satisfaction, STEM project-based

learning

Uniin

nsAnwuduedesdeddalunsianney Wannnd dunalamdnlunsiiliausinuniw vinwe
fsndulunmsianeulifiaunmiignudueniuyedadusganndevinuzmaiouiluamssud 21
aldun vz 3R Ao supen (Reading) Wuuld (W(Riting) iinwrlunisduins (AR)ithmatic) uay
inwe 8C Ao Wvinwrlun1sAniiasizat nMsdAnegsiiansag i wazwnlutdgmls (Critical Thinking and
Problem Solving) Anoe19a519a855A ARLTILTANTSH (Creativity and Innovation) A135mEle N15¥I9TY
Huis waznmzgii1 (Collaboration Teamwork and Leadership) vinwzlunisiteans wagnnsiivinviude
(Communication Information and Media Literacy) A113140119A1LLANANSTALETIU NTEUIUNITAN
413musssu (Cross-cultural Understanding) finwgnisldaeufinnes wazn1siivinviunalulad
(Computing and ICT Literacy) ¥inwgn19e13mn LLazmiL%‘EJui (Career and Learning Skills) ﬁﬂﬂmiﬁm
fwmnn ngan dsuidevuitly (Compassion; Panich, 2013)

msRnLdemwan WuinueiugufiddgfiasyladniGeulenunseudmsunsladin Huinue
dAgdmsunsundgmludinuszdriu (Amnuayporn, 2019) Usznaumie nsAnuuuenaIulszneu



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
132

Ui 5 atuil 2 (nsnAN-Sunew 2568)

wazn1staelaym (Decomposition) N1sinunuueatynn (Pattern Recognition) nsAvuneanszdnAsy
NT0AMLTIUINGTTU (Abstraction) LazN1TORNLUUTUABUTS (Algorithm) N1SAALTNATUIUAZIIBLATUNT
ARATIZI NIRRT U waznsAaLAT daudiAysonisisewine mans walulad
a s a s ° 1Y s - o P
Amnssuaans wazamamans uazanusadiunldlunmsundglueansdu g wselgmimilulaedis
Jusguu (The Institute for the Promotion of Teaching Science and Technology (IPST), 2018)

msdnmsiseunsaeulnelilassnudugiu (Project-Based Leaming) iuuuimaniledmsy
NNFAANTSIUNITABUMLLDARAZALAN YN %ﬂt}jﬁmmmﬁmmsﬁﬂmLLuzﬁﬁwﬁJuﬁ%'msaauﬁa (Barell,
2010; Bender, 2012) vilvitiniSeuldiseuiuavysannisanuisiufisUszaunsalluiousng g lngiang
fAnemans malulad dmnsmumans uazadamand iouddymiliussadmneg lunssuau
msﬁﬁ’wLﬁuﬁﬁmisuQ’L%‘au'«azﬁ‘u‘wmmé’ﬂﬁmlumﬂﬁaﬂﬂﬁymﬁ%ﬁﬂm AMUUALUINIUAZITNITIUNTT
sflunisudtam asdlev aguna Weusieauns@ing wasihauenan1sinwvesnu nedagdu
fivsnwpeewuzi (Puranachote, 2008) NITUIUNTIEUIMINANIEIIRRUWINYENMITAAT LI
voafiFoudaduinugiiddrannluiagiuuazeuinn (Amnuayporn, 2019) ndngasnisanuduiiugi
e, 2551 (aSuusudgeiidta wa. 2560) IUsuugaamsrnaFouidumelulad Tnedqaihuioduaiy
Msdnnsiseudinernsiuin mseenuuukazimalulad TrigiFeuldldnnusifoysannsiumaniau q
I¢ognsdivszavinm TuvedinsfinuideifsnfulimiiuianssunsSoudlumnidaiiien sihlvigise
winnnsdanisseuiivulilessnudugiumuiundeaziiufnwazdisiauuinuenishindeiuam

dnsutinseuls 3ainszurunisaenanuildlusiedvnisasiaiuled dusuiinSeusesutusiseu@ne
Ui 1

IQUIZAIAVDINTITY

1. WaSsufisuanuaunselunsindsiuavestnSsunoussulasndasouiilasunis
Fansseuduuulilasanuanfufnw

2. LﬁaﬁﬂmizﬁuﬁﬂmL%wi'mm“uanﬁfﬂL’%ﬁuué’qmﬂiﬁ%’uﬂwﬁmmm‘%au%&wﬁbﬁmmuazLﬁmﬁﬂ‘m

3. LﬁaﬁﬁwmmﬁmLﬁuﬂanﬁfﬂL'%EJwé’amﬂlﬁ%’umﬁmmsﬁauiuwiﬁmiwuaxLﬁmﬁﬂm

YDULYAYDINISAY
YAUIAVDINTIFEUTENBUNIY

VOULIARUAIUYS

fuusdu msdansBeuuudltlassnuasiudnu SadumnmamsiansFeuiuvudanonssy
Tnglilassemudugiu (Project-Based leaming) fiusznousie 7 dunou Safuuuifnmsysannis
wuvagANAne (STEM Education)

FIwUsAY TINEENITAADIAIUIN TNBLBIUTRNT kasANUARTILTRTINS Y



Journal of Educational Research and Innovation Phranakhon Rajabhat University
133

Vol.5 No. 2 (July-December 2025)

VBULUAGIUNGUAIDES

thideutuisenfinudil 1/1 uay 1/2 $1uu 80 au FeudsulassmsiaundnanminiSeu
Afmnuansofievdiuineiaand adaaaniuazniudingy (SEM) lsafeuardaumiinetds
unansa Fhesisew) aaseuil 1 nnsnw 2567 Tdnnnsideniuuiangas (Purposive sampling)

VBULUARIULLEMN
Fosnseenuuunazaisiuledfiaula siedvnisasiaivled Jadusedvuiudulunguanse

mMIBeuInemansarmalulad maumangasnunaanIsAnYTUIUgIU w.A. 2551 RUVUTUUTT TR
.. 2560) luszAutuiisendnudi 1-3

NSOULUIANVDINISIRY

1. wnAnnsdanisiseuslasldlassuaziiudne

MsdnnsEEumusnAnanfuAny aunsarilivainvaisuInianisdanisseuiiuy
IAssuasLfnAnyn (STEM Project-Based learning) L‘i‘]uﬂizmumﬁmmiﬁauimwﬁaﬁLﬁfﬂﬁﬁm’%w
Iemmanmsiduauasdieufud lnetnEsussiidusnlunsinngifdymidedmunnsoulunism
mnmensuitym Tasthauidildannnsduens duaiangaglunmsuidam fmsagiouainudn
yndszaumsalvesingeu flenavihaunuiulungy wavausaldinvemadneimansunldlunis
uiladgyn auilugmsvilassonu SadudeitniFeulsimnuaulamsznsilesanuaunsadentide
fazduntroddlasiingimihiiesiionestuussiiy

Funsumsdaniadeudiutlassnudugiu Phukiatt (2001) namd1 Tumsviilassnugaen
wdonduiidedlimuuzihhemiouasdininunssuunmamdnamansdumsyiiugruneussneu
lusedunou 7 duuaznmisdansBeuduuulessruasndadnu (STEM Project-Based leaming) a¢ld
nszuILNaidous 7 Suneutinseasnadestudunsumsseniuuussimuiiules Saudunsysanns
mmiﬁ?ﬁgﬂ 4 gumigmian laun Ineaans (Science) wmialulad (Technology) 3rnssuenans (Engineering)
uazadinaani (Mathematics) Ineiiunisthanufmaniluvssondldustamluiiness ungiaun

v
v

dtln 9 Mulszlomimunnpnasifudne foell

Wi 1 mamideuaznisideniidesiiasrilasinu idesewsalumdeniizeuaulasss
Tuszezusndslimsimundumeivunidudeseslsflindisouaulassndupimfney Jaeurzdes
fasandeyanie q Useneudeneuiniiveys naenuuvaaseudiisamenselilunisvilasenuiy

fuil 2 memausulunisilassnu fEsudesRnmunummihiagiedidlsiananle
MnnnsiBeudlasinmsvilassnuaueiaeu Tnevhluazdunismeumanuinagiiesls iludesi
lasthaduginsevi nssvhidleln vhifly wazasvinessls dafuseasiBealudlasimavilasanuandy
Wnleasawesdsiiananirinazfios JUR fmuaisvhau iieliussginguszasiuasseazidenlunsiam
flaztelinsufiRaaslledieliuszansnm



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
134

al

Ui 5 atuil 2 (nsnAN-Sunew 2568)

v '
o a

A o & a wa al' yal Yo < v
YUN 3 ﬂ']ﬁaﬂlla‘l/]'ﬂﬂﬁﬂ\'i’]u LﬂuﬂqiﬂgumﬂqimqyLLNquqﬂ‘law‘lmiUﬂq5L‘V1°L!°U'F]U?]’]ﬂ%ﬁau

fufl a matufinnenisufiien delddeyannmatuiinudfiFouasfesulanauazasy
wansnaReINSeITIAUENATeISANYIAUAT WMnlinssmuaunigiuiidalasdeuendeunnses
fuAnuls

f1it 5 nmadeumenu BunsaueraanmsfnuéueilugUiuuressmuiie Ul
uazitlafauindn BnsAnwduniuasdeiivinsinuidnadusndlsionisldnmniteutilade
Fonau du asdluasan uazAsOUAgUIToss o MiAeaTesiulasaau

Ui 6 Mathauslassu uasnAleAnwLaznIsnslum Ay mlsnaseniuaazfei
Anuinlaumewnsligaulasunsuluguvesnenurieenans viesenulinilamedaminesnesd
(Power Point) %i3e finssanisidusiu

FuUN 7 MsUTEEUNALATINY ASUTLEUIAATUNY 3 AU LakA AIUNISIHS e AUNNTALELEIY
LAYAUNAYDILATINTG

2. uuIAALBIAUIN

nsAMLEIEIWIM (Computational Thinking) uauanansafiiiendesiunisin Iasies
wisuidgmoghadutuneunesfuszuy aunsnssymgravesisnsudtaymuasihussndlily
FAinused1Tule Ruangrong (2018), Duangchan (2018) nSAALTIAIWI (Computational Thinking)
Humuanansofiuguvesmsaauiiamens 4 faunsathludssendldlumsuftamluiindsssiuae
eivunesrUsenaun1sndeiiuindd 4 esdusenau IPST (2018) lawn 1) msfinuuukendiuysenay
wazn1sgeeilym (Decomposition) Wunsfiasauasuisliagmmiorueendududesifiolidnnis
futlymldiedu 2) nsmgUuuuestiym (Pattemn Recognition) Wun1sfiansanguuuuuuiliuves
Touaniodagmi uazfinnsananuadteviennumieutuvesiymeesieglutyviisrtunie
Anumiiouiuvesguuuunmsuidym 3) n1sAadaunusssy (Abstraction) Wunsiiansansieaziden
fidAyrestamuenuezanszdfyeenandruitlidfey 4) nseenuUUTUReNS (Algorithm) 18uns
sonuuuiunoulunsuidgmvenshaulaeisduimdeidaau nmeinsefiunadnatsgluuy
Tuns3deiiiiseldnsesnuuuguinlinziuy snnsfaeruamnsolunshadshnafeuuumnaey
sULuuMsaeudalisy Ussiavn1s@eunauuuusaty Usenaulusmelandvseanunisal lneddednn
fidenndesiussduszneuresnnuannsalunsAndadiun

3. NNYLLBIUIANS

N vl £%

TINYeauinng (Innovative Skil) fe HAfAMUNAIAR naLEes wazsSsulunsaseassa

U
o

Assehiug dauseud Fandenlesarwin dadann dune SUffuiusuasnismnaes (ideldagy
AndnyuzvasLiang IAediiiandnunzdie 4 Uszns il 1) Smsfndeysanns wieAnuuuiesles
Huaisiiondedusunmanauiumanaudmehlifauanulu 9 2) farumsdun fe Huausil
goufi.agy Aafinnsandasng q inudiusaenat 3) asdlevhuasnaass fnsnsusunouasiiorhuay

o ¢

Mnsneaeananudile 4) SUfduius annsavihousududduldluegnd



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025)

135

nnseuknAntsiuideasudunseununfaiiornnisfinyidedinmd 1

o P g o
ﬂ'li'w][ﬂn'lil.iﬂung.UU'lﬂﬂiN']Uﬂﬂm!..lﬂﬂ":"l
(STEM Project-Based Learning Approach)

y
LilavFaanis
aanLuULazEsa

Ui 1 psuniada

(

Ui 2 Myaauau

—

Ui 3 m3asilon

AN

Finweidaulnng
patniSey

Gulwifianls il 4 miuiineams B
se3gnsadne o Ufjifaru ATMAARAULDY
Sulas iuil 7 msUsudiuwa ) TniEoy

/J AONSEUIUMS
\ P . Seuj
AUN 5 NITLTHUTIBITUY

Fuil 6 nadaus

S~~~

finwznsAndsAnnauatinieu (Decomposition,Pattern Recognition,Abstraction,Algorithm)

A 1 uannseuRIARNSAnYITe
21i8ui5398
1. WUUBRUNITIFY

m3fondsiifun1930i3amnans (Experimental Research) deiidelddiunismaneddagls

w3 ISodmaaotuiugu (Pre-Experimental Design) $11t 2 wuuis liud 1) WUUNGUFED NAFOU
fleunads (The One-Group Pretest-Posttest Design; Nilphan, 2015) MifteiSeusieuanuanunse
TunsfnBeruaueninBeu neuwasndaldasunmsdanmsSeuiuuulilassnuazdufnwm uay 2) wuu
NAURET NAFOUNALTEU (The One-Shot Case Study; Nilphan, 2015) HiloRnwinuzideuinnsuay
ﬁﬂmmmﬁmLﬁwuaqﬁﬂL%'smﬁﬁ@iaﬂ1sa“fmmil,%auil,muﬁﬂﬂimuazLﬁmﬁm:n (Campbell & Stanley, 1963)

2. \sasilanlduazn1sadransasialun1sive
2.1 unun1sdanisiseuduuuldlasenuaniufng Ses nseenuuusazaiaivlediiaula
a v < ¢ v & o P Ay A I3 o a v ) P
Fnsaiaiuled seautusisenfnudin 1 0uununsdnnseuisenu s 8 A1u (8 Hilaw) laed
PUDIDINILANI I UAITIN 1



113815398KaTUTANTITUNNNTAN Y UINYIRETIVAYNTLUAT
136

Ui 5 atuil 2 (nsnAN-Sunew 2568)

M19197 1 AUENITUSTENIMANUNTIANISISBUSAUNTOULWIAN STEM Project-Based leaming

N39ULUIAA  STEM Project-Based Learning UNUN1TIANTSITEUS
STEM JUN 1 ASITFT8 A%a7l 1 Sp9n1stauemtanarInawkunisinivled
Science FUA 2 NIFIIHHU
Technology & « P L4, 4 o v u Y4

Fuh 3 Nsasilevin ASET 2 1599N150BNLUULAL L ILEUDANUANIMTNATIA 1
Engineer L 4 o oo

~ Fufl 4 nmstuiinanisufuRenu

Mathematics —— — —

YUN 5 MSTBUI U ASIN 3 13DINTUNEUDAIIUNIVLIASIN 2

v ' '
U =

U 6 MUNAUBLATI AseT 4 Feansunaveulednauysal

Qe

JUN 7 NM5UsTEUNALATINY

2.2 wuuiamsanidediuan [Wunvuiadsziandade Aivediniuainaniunisaily
FAnUszsrTufidmuatu 3 anunsal anunisales 4 de aseumquanslivinugnshnidadiuan
i1 4 peFUszney

2.3 wuuUszifiwinueideuinng Wunuuissifiunudnuazdauinnsvesisaudieinae
nsliAziu (Scoring Rubrics) 5 sz TisuiiulasngfiaeundsiunoumsiansFeuiuuililassnu
azlaudny

2.4 wuulssdiuanuAniiuvestiniseuainisdanisiseuiiuuldlassnuasdufine dnway

Wuwuusnasiduuszanee (Rating Scales) 5 sy

v o

idednviiasesielumsideiSouiesuds {isuinasesdlelulifionanmraeunarliie
ausuuy FSl8Bevey 3 au ldud Gidesmaimuidon 1 au fifemafunstaassadusa 1 au
wazfiBermaysumsdnfianssunsiieumsaounsunanlassuaziiudnu 1 au

3. adanldlunsidouaznnsimszideya

3.1 adniugiu dun Auads (u) Ai¥euay (Percentage) wagAnrandosuuansgiu
Userns (o)

32 addfililunismamnimeadosde éun 1) mamAiaudissmsamuien (validity)
YouUUNedeU Laegnsavilannuaenndes (ndex of Item Objective Congruence: 10C) 2) A15¥AN
ANENGE (P) 3) MIvANSInaI LN (R) 4) msvnAanadesiulagligns KR-20 vesgines Junsndu

3.3 afanldlumsiiessideya WowSoufisuanuaansalunisAnidediiun deuSeunas

waaseuraengunaaes lagldgns t-test for Dependent



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025) 137
15197 2 agUTBMsTdunside

TnguszeaeA /s nguvung wiedlls  msAeneideya
1 iewBoudiou  Wisudluany  dhiSeutuisendne wuuin 1. Aade ()
awanseluns  aansolunistn U7 1/1 way 1/2 n5An 2. drudeauu
AADIAIWINYDY  WeALIABY 97U 80 AU WA WIRsgIUYTEYINg
Unisvunoulay  Lasnaseu (o)
wdSeuiilesunns 3. A (t-test
Iansiseud for Dependent)
wuulelassanu
azihufnm
2. iednwsziy Usediueradu  dnBeudussoudnm wuulsediy 1. awade ()
INWEBIUIANG UINNINAINT Ui 1/1 wae 1/2 Anadu 2. drundeauu
voulnSeunds  deAINTIUNIT 97119 80 AU wiIANg 1IN5FIUUTEIINT
PNlasunsdams  Beus (©)
Feujuuuly 3. fidnwauzdu
1A5991U WS
azifufnm AZULUU (Scoring

Rubric)

3. Wfiedrsen  Uszdiupy vinBoudaussoudnm woulssdly 1. Aede (u)
Aavureaindey  AadtuvesinBey U 1/1 way 1/2 avwAadi 2. dudeau
nasnlesuns  wdamsda 41U 80 AU YouinBey  WIMsgIuUIEYINg
Insiseus Aanssu (©)
wuuldlaseny nsiseus 3. INQUINNIATIAIY
azifinAne Uszana

(Rating Scale)

NaN1SANY

1. mansiSsudisuauaninsalunsadeuaneusasndsSeuvesingeuiilasunisdnnis
Seuduuulassnuasfiudnm
nan1sSauisuauansalunisandemumaneusasndadouresinGeuil tesuns
FanmsseusuvulassnuazdufnvmuiinnuansaunsAnddnnnuesninGsundmnsianisiseus
wuulpsanuazindng (U = 31.825, S.D. = 8.433) ganinewiseu (u = 15.975, S.D. = 7.419) agnditly

@

AAUNNEDRTTEAU .05 LAAIAIAISIN 3

o



IANTIVULALUTANTTUNWNTANY) UNINESETUAYNIEUAS
138

Uit 5 aliufl 2 (hangres-Funeu 2568)

A15199 3 HaNSUSEUTBUANNENNNSO UM AT AWM BULAY VSIS BUTRII NS BUN LA U
msdansssuiuuulassnuasiudnw (N=80)

NGUNAADY N AZUUULAY U c t Sig
NAADUNDUS YU 80 100 15975 7.419 0.0728 .000
7NAFBUNIS Y 80 100 31.825 8.433

o &
asAUsTnoUN 1 (ﬂ) 2uFUsznaUTi 2
60 53 *
50 “0

40 35
40 30
30 25 20

20
20 17 17 15

10 10 5
3 1 1 0 5

o M N > Hm -

B A d faltiliEY Bugiu e ottty

=rigwiu  WuAusun Eriowisou EuAuSuu

29Aisznauii 3 (®) am"innauﬁ 4 ()

60 55 40
34
50

40 ® 26
25

30 20

20 15
10

o - s ]

. o || °

15ueiu dsiamn [ttty o frdaiaun FXm

= rowduu  EuAusuU = fowiduu W nAusuu

AWA 2 Nan1svedeUnBuLarNasEY (n) B9AUsENEUN 1 MsAnLendIuUszNaULaznI1stasam
(v) p3AUsENaUll 2 NMIyIULUL (A) BeAUsENBUN 3 NSAMTINNETIY
(1) 99AUTENOUN 4 N1TVVNUULTUADUTD

MNANT 2 LARINANITIASIAzLLLHAde U LU NBIAUSENEUYRINSART IR LA
wui esdUsEnouil 1 Msfnugndiuuszneusasmsges o neudsuriniFousylussiuGuduuagigs
W §10u 41 au (Feway 51.25) nGousglusyiuAuasfBondnau 39 au (Fea 48.75) vduFeu
thiFeusglussiufuasdn S 60 au Gevas 75.00) esdusznoud 2 msmsuuuuvestiym noudeu
thiFeusglussduBudunazindaiann $1uau 35 au (Gevas 43.75) Tnisusglussiviuasfbedum
a5 au ($ovay 56.25) ndadourhniFeusglusziuAuasiion S1um 52 au (egay 65.00) ssdUsznouil 3



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025)

139

a a ' a o a ! v a v o v W ° Y o a
NsAnBaNETTH feueutinSeusglussAusuAuwAzIaTALT 91143 30 AU (Feway 37.50) UniSeu
agluszAufkazmdnimu 50 au (Foway 62.50) anaaseutiniseueglussAuuasaden 31uU 77 AU
(Soway 96.25) perUsENaU 4 N1sRONLULTUABWTS neulssuliniSeusgluseAuSuAukasMATmU
1w 72 au (fegar 90.00) Uniseuagluseiuduazfideuduiu 8 au (Foeaz 10.00) naussutniEeu

« o A A ° Y = ) a a o a Y A a X vaw
agluszauAwazABe 31w 46 Ay (Sogaz 57.50) FaN1sHALINTAMTIAWIMAIWALTUTLRLTY 338
LERINANITILATIEMNITAMLTIAIWINVBITNS U8 TIUVRILFALBIAUTENBU

2. wamsAnwsziinuBuinnsveainGouiildfumsinnaiFouuuulassnuasfudnw
msUssidurinundeiansvesindeu fidetadufaoussduinSoundaSounutunou
nsdanisdeuduuulilassuazifindnen wuin mansdnwinvedauinnsvesinEeulaeningiu
ogluseiufiann (u = 3.77) Wefinsanuenmugaidnvasivhmsussdiunuin msasiieshuagnnsnaass

fAdugeiian (u = 4.21) 599991ABANNYNEUNA (U = 3.88) ANUTUJAURUS (U = 3.56) uazn13AN
LUUYSIMSYITeNsAngeled (u = 3.44) muddiu Aauandlunnsei 4

A13197 4 wansAnwiinweideauinnsvesiniteunlafunisdanisiseuiuuulaseau

avifiufnm
(N = 80)
) § STAUAZLUU (5 AZLUL)
AANBUINUIZIIY
u G ANUNUNY

1. nsAALUUYIANN1IUTEN1SAnaN e 3.44 056  S¥AUR
2. ANUYFWLAR 3.88 051  s¥AUANIN
3. NN5A9LYLAYNAAD a.21 0.42  S¥AUAUIN
4. anududuiug 3.56 048  F¥AUFAUIN

AT 3,77 0.51  S¥AUANIN

3. mamiﬁﬁ’mm’mﬁmLﬁummﬁﬂﬁ‘auﬁﬁﬁiaﬂﬁ%'mmsL%'auifuuuimnmuazLﬁuﬁﬂ‘m
mamiﬁ’mﬁlm’mﬁmLﬁummﬁﬂL%'auﬁ'ﬁﬁiaﬂ’lﬁmﬂm%'auﬁl,muimqmuaxLﬁmﬁﬂwﬂfﬂamwmu
aglusyAuANIN (u = 4.35) dlofinsanuenmuussfiuiivhnmsussdiunuin shideuiaelasuussennie
mﬁﬁ'auumﬁqm (b = 4.56) 5anaqu’lﬁaﬂ’amil,l,azﬁﬂwﬁﬁﬂL%'Eluiéf%'u (u=4.50) MyinuazUsviiuna
(4 = 4.35) 4arN13INNAINTIUNMTTOUS (U = 4.23) MUAIAU



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
140

al

Ui 5 atuil 2 (nsnAN-Sunew 2568)

P ° a o N % = o < =
M13°9N 5 Naﬂrﬁﬂ'ﬁ'ﬂ'ﬂﬂ’ﬂﬂﬂ@L‘ViuGUa\'iuﬂLi&]u'ﬂll(ﬂafﬂi"ﬂfﬂﬂqﬁLiﬁJuELLUUIﬂﬁﬂ\‘i’]uﬁgLmllﬂﬂqlfﬂ

sEauAUNINala (5 5EAU)

Usziiuiivsediu
H ) AUKNY
1. UTIEIMAN IS 4.56 047  szdumiBew
2. Ummwuaaﬂgﬁﬁ@iaﬁaﬂﬁmmiﬁaui 4.11 051  S¥AUANIN
3. M3IRNANTINNTITOUS 4.23 0.42  S¥AUANIN
4. MyinlarUssiiiung 4.35 0.48  S¥AUANIN
5. AnwsuazvinueditinEeuldsu 4.50 042  F¥AUANIN
ATWIW 4.35 0.46  S¥AUANIN

a7Unan133deuazaiusIenan1sIve

1. ayUnansAdY
1.1 nansiSeuifiguanuanansalunisAni@eduimvestnseuneulasnausey dnisey
Annsiauninsznishndeduasiunsianisdouiuuulilasanuasfsinugdy anuause
TunsAinidednnvestinseunaaieu (u = 31.825, G = 8.433) @anneuseu (U = 15.975, 6 = 7.419)
ogaiitfodAnymsadAfiszsiu .05 nanmsvageuluamen neunsiansGeuiitnGousglussduuas
MBou S 7 au (Fovay 8.75) waamsdansiFousiifSeusglussiuiuasiden S1um 58 Au

v

(3ovaz 72.50) Wiefiansauenesdusznaunuinasiiuimnesduszneuiiimuinsfinou

1.2 mansfnwssiurinuedinnsvesinseundeiunisinnsseuduuuldlassnuaiy

a

Anwilagnmsimegluseduiuin (u = 3.77) AadnuazvesinSeusmunisadishuaznismaaes denade
gangn (u = 4.21)

1.3 wansdrreanufaiuvesiniieuniinenisinnisseuiuuldlassnudugiunis

wnAnuuvasiudnwilaenmsiweglusedviiunn (u = 4.35) dniFeuiianeladiuusseinianisEey
WNdign (u= 4.56)

1.4 fegmanuiinitey
wiassusunszuiunsEeuituUlnsuazdudnuluiade nseenuuukazadaiuled
flaula dniGounnauausasenuuukazanaiuledlusuuuuivledaio (Static Website) uanseaniia
MsivinEen1AnTeRIUIM 1nglanzaInUsynouAUN1SARGIUNNETIH (Abstraction) waznsgeetlym
(Decomposition) lunisaguiiomlushdefiaula nseenuuuwasndassaisventeniivledls way
LanseBNTNNTITiNwEIBeuTnnTeag



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025)

141

(n) ()

2 Fkna B e o

VALORANT

uamlumna
Ui

Al 3 fedranuiuleiveningeu (n) BulediZos The Weeknd Albums
(@) vivlgdisonnu Valorant () uledizesenaievesusy Timansive (1) viuledises Orean system

2. aiiUsnena
2.1 MsAnywansiauwinvenMsaalsiaioussulasndussulaglinisdnns
Feouduuuldlasanuazdudnm lunmsureunsinmsGeuiitnGousglussiuiuasidon S 7 ey
($ovay 8.75) ndsmsinnsSeusiisoueglusefufuasMiBen Sy 58 au (Fevas 72.50) ailuualif

'
a

dindunaanisdanisseuduuuldlasnuanfufnyiegedanu nsdnfanssunsdeuiineldlasanu

'
&) YA U =

Juglusednnisasiaivled 2§3deAnuvildnszuiunisdanisiseuiuuulasenu ivszneudie

Funeunsuitam 7 Junou Tiun $uit 1 msmhdeuszmsidentidesiazyhlaseey 4uil 2 sy
Tumsvilessan $uil 3 msasterhlasenu dufl 4 msdufinuansufdhnu duil 5 madeusenu
il 6 msiuauslassnu wagtui 7 mvszdusalasay ibunsdnnmsSouslneldtgmidusnsedu
S euinnsiTeusindey %aﬂzymﬁamﬁ%ﬁuaL‘f'jamﬁauiﬂugﬂuum%lﬁvﬁ dawalvigiFeuladuah
mmmiuawﬁ%’uﬁﬂzgmLﬁ@lﬁlﬁmmmL%ﬂlﬂiuﬂmuﬂiﬁa&m%’ml,ﬁlu Iﬂa’LuﬂﬁﬁmLLﬁﬂﬁymﬂf’uQ’aamﬂu
dvienuazennuazlvideiausuuzivinisidu JeguuuunsinfanssuludnuasiliinGeuinseitam
finmsenuukariauIsMsuAdymmenuesausaaNasunNsAnITIAWIMle (Palts & Pedaste, 2020)
Flofasanusaresisznevresmstndermuamuindunliwesyiumstannnsanifeuaniiuiy



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
142

al

Ui 5 atuil 2 (nsnAN-Sunew 2568)

wansbiiuiinmsinnsdeuuuuldlassnuasiudnyiieinunsiadiunesinseulaesiues
Tusgauiiuay wagnuan1simuInNsAngsdwnluliarasAusznay wudl Msmsukuuinisiam
v a a a p= o a v o . P a
WoaNign wagn13ANIUINEIININTNRUININAGR aennaeeiu Kanyaprasit (2021) @a@n®1L389
msimwnsAndeumalagldnsdanmsseuduuudymidugiumuunnaeazdufinm Seduuudiulas
o v o A & o = Al Lo Y o | | a
nssud SIS sutuTsLANWNUN 4 uonanilfsaenadesiu Ruangrong (2001) A1 NSEUIUNISAR
Ay XY a A & o v & aa P ° A
nredldvinueuazmaiaiowilodym Juddutuneuwaismaudlalgmazdogninauelusuwuud
AuAdgvianunsaujifanuldegnafivsednsam aglauiainnislduuifndaunusssuiansandeya
UL wagausanmgradnguleyatuls egnalsinuainnanisuageuauamsatung
ARATIUNUINATLULRAENDUSEY (U = 15.975, O = 7.419) LavAvUUULIRAEnaLseuY (U = 31.825,
G = 8.433) ApudNUBsLII1EIRNMUINITNATY B1aLlesuntymivesn1svitedeuluudnile
AUNSEUVIRTNEENISTEUTDANULUUEI NISUSMITINNITRANUTIU V10T NBENITINANINLAL U
(Sordjan & Topithak, 2023) WniSsuueAURBULUUNAdEULNATUAIU INTIEluN T UUNAdD UADIAN Y
an1uNsallAinlaneU IUTIUANUAR Lazllauna U UTURDU MANTNNITIDNLUY 30 1ABHURILND
dnevealimiuianisldosdiusznaunis 9 vesmwifaderiuin Inganzosdusznauaunsmsuwuy
MinSeuiesrumazisandyyluaaiunisal fansteyaiiiertesiutym naaeuisnmsuitym
A v I o v o PRy ) 9 Y = 2 A | v
Meonwuuliegrandumdutunsuiiousulsunly suldsuuuunmsuitymesnun Faduisesreudieen
9 v o a v & o = A Al 9 ) . a v oA Py 9
dusutiniseuszautuliseuAnwIUN 1 denAdediu Kanyaprasit (2021) Anuantniseulnmuin1sau

6 = U
3AUIZNRUNIMFULUUINESTEAUUIUNGNS

2.2 namsAnwszduvinuzdauiansvesiniFouildsunisianisSeudiuulilasanuasiiy
fnw Tesnmsmegluseiuiunn Weinsanmunadnuazvesuinnsfiusyiiy Ussiiunudnunzues
uinnssufidniSouiinadegsiian Aentsasiieviuaznaass nudrinsuannsaasiieviniuled
munszvIunslasauandudnuld Tnedudusidentde sunudeys Tiemeilasasvesiuled
Feniedosileatraiuled nageuuazimouns enaiflonnnnsianmsSeuiuuulilasnuanfufnudy
yhlinEeulshanuiiideunysannsivesdanudidulunisuitymene 4 dandansasdionuas
NAADIATINAY donAasd (Dyer et al,, 2011) N@1271 UInNT A éﬁﬁaaﬁmmﬁmsﬂmamﬁu 5 9inwy
fio mavdeuleanudn sy duna Uiduiusuasmaaes

2.3 mamiﬁﬂmmmﬁmLﬁuﬁumﬁﬂL%uﬁﬁﬁiamﬁmmiL%ﬂuiLLuuiﬁi’ﬂﬂiaqwuaxLﬁmﬁﬂm
INMIRpULUABUINATINANY Tun ey lusziufun dlefinnsanesunuii dnideufionel
ussEMAnsiSeunniian iesanlumsinfanssunsldtniFouiugudnas thieulsfnuazaiioly
definuesaula lrussernmelurioadeuliide wszn1sdansiseniiuuldlassuanindnw dniseu
NP REMIEN ﬂgﬁuﬁwﬁiﬁﬁ’]L.LusﬁwLLazéﬂmammaxmﬂiuﬁ’mﬁau @9nAABINU Puranachote
(2008) finanfsunumvesaglunisinnisSeudiuulassnudugiui WugnsedunnuaulaliinGeu
TimusnwuntniSeu srunsanuazainmng g iwntdniSeu wusilvidefnmuuasdenndesiuanuise
999 Photeng (2015) ﬁiﬁﬁﬂwmmﬁﬂLﬁumaﬂﬁﬂL’%awiamﬁmﬂﬁﬁyu%}wﬂmmu WU NAINITINNTT
Seusuuulasanu dnSeudinnufadivedlusyauiiudiennn



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025)

143

YaLEUDLUL

PNHAMIANBIANNEINTAtUNSAATIAINYes TS suNuLarndATeY WUTINISEWAANTS
fannvingmsAndsiuarhunsiansFouiuulilassnuasfunugdu anuausolunisin
\FadnavesinGouvdaSeuginineuSeuseaiiduddymaadaiisziu 05 nansmaaeulunwg
rounsiansBouiiinGousglussiuinasiiBouiosas 8.75 ndsmsdansiGousiigGousgluseiud
wagiiBenserar 72.50 Wefinsanuonesduszneunuhasiuimnesduszneuliannisiinou wans
Anwiinwadadnnsvesindeurdehunsiansdeuiiuulilassnuasfudnulaenmsmegluseiu
funn aaidnvazvesinBeuiunmsadiouaznisveass siadegeiian uazranisAnwiauAniu
vostfniFouiifiionisinnisFeudiuulflassnudupumunaawvasifuAnwilagamameglusedu
funn dndeufieladuusseiniamadsusniian egndlsfinuiiteddeiaueuusded

1. dowausuuziiensimaiseluly

1.1) MnransdeRfumsiauinuzasandsdmn 16 esdusznouil 2 s
sUuuuinaimuideuttsies oradownnnindeudesinuiinsehideniivledvomuodiidla
doninauelassasraionmlFasuiu wioutuimuinisiamsuuuureaiulsdiandoyaiinued Anw
susuudulasmesnududie uasdeddnnuAnadsassdosnuuuivledludesiinueshlinals dufy
AsmaiuAuEnFavderagns ielinFouysanmaminiituazaiagiuutresmuiedldiety

1.2) wamsiResuinuedeuinnsvestinBeu wudh dnSeuiivinve@euinnslunmsiuegly
sefufIn wagastinliinSouianuAnuazUszaunisaifivainvats awnsathanuiiaudisoy
unidenlewvieuszndtuasimusinle wu msthiausuumansviniulsilagldmealuladlvl 4 agng

Al (Artificial Intelligence) \Judu
2. JarduauusiNan15Ivglunsefaly

2.1) asfinsfnyideimuinisvesiingeunnnisinnmsseudmuifnazdufnwsiuiu
W/NIINTEIUTUUUDY

22) arsfinisfneideimuinisvesiniseuannsdanisiseudauwuifnasiiudng
TuseAudu 1Woniw wavnguansemMaiieuiou |
2.3) asiin1sAnwITensiauiinuveauduvesdniSeusiuiunisinnisiseusiuy

THlassuasfufnue wu vinwedinwazo1dw (Life & Career Skills) AUARAS19a55A 1Wuduy

2.4) N5USEHIUYIN®ENSAATIAIUINAIT M ON1SNNAINNANY VSENAUILUUNAABUD ALY
WUUNEA eriuysEangamlunisuseiiu



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
144

Ui 5 atuil 2 (nsnAN-Sunew 2568)

LONAN5919D9

Amnuayporn, P. (2019). Development of Game-Based Learning Media Using Gamification Strategies
to Enhance Computational Thinking in the Core Subject of Science and Technology
(Computer Science) for Grade 2 Primary School Students. Journal of Education,
Srinakharinwirot University, 20(2), 68-78.

Barell, J. (2010). Problem-based learning: The foundation for 21st century skills. In J. Bellanca
& R. Brandt (Eds), 21st Century Skill: Rethinking How Student Learn. Bloomington,
IN: Solution Tree Press.

Bender, W. N. (2012). Project-Based Learning: Differentiating Instruction for the 21st Century.
CORWIN A SAGE Company.

Campbell, D. T., & Stanley, J. C. (1963). Experimental and quasi-experimental design for
research. Hope-Well, NJ: Houghton Mifflin.

Chapakie, R. (2015). The effects of problem-based learning on biology learning achievement
and learning satisfaction of Grade 12 students (Master’s thesis). Prince of Songkla
University, Songkla, Thailand.

Code.org. (2015). Computational thinking. Retrieved from https://code.org/curriculum/unplugged.

Duangchan, S. (2018). The effects of using a STEM education approach in physics on upper
secondary students’ computational thinking ability (Master’s thesis). Chulalongkorn
University,Bangkok, Thailand.

Kanyaprasit, N. (2021). Developing computational thinking using problem-based learning with
a STEM approach on the topic of momentum and collisions for Grade 10 students
(Master’s thesis). Naresuan University, Phitsanulok, Thailand.

Kong, S.C., Abelson, H. & Lai, M. (2010). Computational Thinking Education.

Ling, U. L., Saibin, T. C., Naharu, N., Labadin, J. & Aziz, N. A. (2018). An evaluation tool to measure
computational thinking skills: Pilot investigation. National Academy of Managerial Staff
of Culture and Arts Herald, 1, 606-614

McKenna, J. (2017). Computational thinking in STEM classroom. Retrieved from https://robomatter.
com/blog-ct-in-stem-classroom/.

Nilphan, M. (2015). Educational research methods. Nakhon Pathom: Research and Development
Center for Education, Faculty of Education, Silpakorn University.

Office of the Basic Education Commission, Ministry of Education. (2017). Indicators and core
science content (Revised Edition B.E. 2560) according to the Basic Education Core
Curriculum B.E. 2551 (Vol. 2). Bangkok: Cooperative League of Thailand Printing House.

Panich, V. (2013). The Creation of Learning. Bangkok: Saimkammajon.



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025)

145

Palts, T., & Pedaste, M. (2020). A model for developing computational thinking skills. Informatics
in Education, 19(1), 113-128.

Phumpuang, P. (2018). Organizing STEM-based learning activities using the engineering design
process to develop scientific literacy on the topic of momentum and collisions for
Grade 10 students (Master’s thesis). Naresuan University, Phitsanulok, Thailand.

Photeng, K. (2015). The development of communication skills and project work ability through
project-based learning for vocational certificate students. (Master’s thesis). Silpakorn
University, Nakornpathom, Thailand.

Phukiatti, L. (2001). Projects for learning: Principles and guidelines for activity organization.
Bangkok: Chulalongkorn University.

Puranachote, T. (2008). A case study: Methods of conducting science projects. Bangkok:
Chulalongkorn University.

Ruangrong, P. (2001). Information and communication technology made easy. Retrieved from
http://www.thaiwbi.com/course/ICT/index2.html. [2024, 10 Aus.]

Saenkhok, S., & Charoenin, U. (2022). The development of problem-based learning activities integrated
with web-based lessons to enhance computational thinking ability of Grade 10 students.
Journal of Rajabhat Maha Sarakham University, 16(2), 156-170. Retrieved from https://
s005.tci-thaijo.org/index.php/rmuj/article/view/261034.

Sittipanon, S. (2015). Modern teachers’ instructional management for developing students’
21st-century skills. Bangkok: 9119 Technic Printing Press.

Sordjan, N., & Topithak, K. (2023). The Development of Multidimensional Essay Test to measure
analytical writing skills according to Marzano for students in grade 5. Journal of Modern
Learning Development, 154-170.

The Institute for the Promotion of Teaching Science and Technology. (2018). Basic education
textbook: Science and technology (computer science) for Grade 10 (Vol. 1). Bangkok:

Chulalongkorn University Press.

Yonsuriyan, N. (2020). The effects of project-based learning combined with STEM education
approach to promote innovativeness and creative works of Grade 5 students.

(Master’s thesis). Silpakorn University, Nakornpathom, Thailand.

Wing, J. M. (2006). Computational thinking. Communication of the ACM, 49(3), 33-36.

©00000000000000000000000000000000000000000000000 o



[ Research Article l

KaN1IIANANTIUNTRBUSWUUTIMTawmAtla CIRC saufuunasnisa Al
WawauAMuasasumfidsaznalinsmuunasvesindeudseudneUi 2
fifinnuunndesmnsandyasziudntos
RESULTS OF USING THE CIRC COOPERATIVE LEARNING TECHNIQUE
COMBINED WITH USING Al FLASHCARDS TO DEVELOP THE ABILITY
TO READ WORDS WITH NON-STANDARD FINAL CONSONANT SPELLINGS
IN MATHAYOM SUKSA 2 STUDENTS WITH MILD INTELLECTUAL DISABILITIES

slian 3ge* dumssas umiled Agyaivg 28asnna wag wian gunsime
WedeMTHNTRAT INIMENRETVAYNITUAT

Thanida Worarit*, Nantawan Kaewchote, Kannaphat Nithitwaraphakun and Palisa Suntornsawate
College of Teacher Education, Phranakhon Rajabhat University

*E-mail: Thanidaworarit@gmail.com

Received: 16-06-2025
Revised: 24-07-2025
Accepted: 06-10-2025

unAnge

wamsdnfanssunsFeuiiuusiudemeda CIRC Swuunasmin Al lieauALaLTe
grufiiihaznalinsinumasvesindeuiseufinuili 2 ideuunmsemaidyyisyiudnies
Humsiteitmaaes fingusrasd 1) ilewFouiisuanuannsosudfififaznaldnsinumasves
Thisutuisendnutd 2 Aflenuunnsemseitynseiudniios dounazndsnsaou 2) iiteUsuidu
anufiselavestinGeututsenfnuii 2 ifdeRunsuniadeuluuuiadiomedia CRC faufuurasnin
Usznsildlunisnmans fio Thidsutuisendnud 2 Adeuunmsemeaidygssiudndes
naudiedne fo tndsutulisendnud 2 ddenuunnsemsaiilyyrszdudndes dwu 4 au

o
'
S v

wsauloNldlumside laun ununsianisseus wuunageuniseumiimasnalinsanung wae
wuuUssdiuauiianely adanldlunsimseideya Aisegu Afide seninaelng uazabifnaaey
The Wilcoxon Matched Pairs Signed — Ranks Test a@3Uxan133dy

1. AnuaansnsuAmiifasnalinsmusnsvesinBsutulseudnuya 2 Ndanuunnses

naflyszauanties vdinisdafanssuanitneunisdananssunsieu; egnditedAymnsadn
fiszeu .01



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025)

147
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AU unawnsa Al amsaunuegluseduann (= 4.83, S.D. = 0.35)

Ardnfsy: n1sseuduuuTiuie wailla CIRC daznalinswuning unnseamadlygszdudnios

ABSTRACT

Results of using the CIRC cooperative learning technique combined with using Al flashcards
to develop the ability to read words with non-standard final consonant spellings in Mathayom Suksa 2
students with mild intellectual disabilities was an experimental research study. The objectives of
the study were 1) to compare the ability to read words with non-standard final consonant spellings
of Mathayom Suksa 2 students with mild intellectual disabilities pre- and post-teaching and
2) to assess the satisfaction of Mathayom Suksa 2 students with the cooperative learning activities
using the CIRC technique with Al flashcards. The sample group consists of Mathayom Suksa 2
students with mild intellectual disabilities. The population in the experiment consisted of Grade 8
students with mild intellectual disabilities. The research instruments included lesson plans,
a reading test on words with non-standard final consonant spellings, and a satisfaction assessment.
The statistics used for data analysis were median, interquartile range, and the Wilcoxon Matched

Pairs Signed-Ranks Test. The research results were summarized as follows:

1. The ability to read words with non-standard spellings of Mathayom Suksa 2 students
with mild intellectual disabilities. After the learning activities, the results were higher than before
the activities at the 0.01 level.

2. The overall satisfaction of Mathayom Suksa 2 students with the cooperative learning
activities using the CIRC technique combined with Al flashcards was found to be at a high level
(X=4.83,S.D. = 0.35)

Keywords: Cooperative learning, CIRC technique, words with non-standard final consonants

spellings, Al flashcards, students with mild intellectual disabilities
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Adfsy: avfinfne N1sIANIsSEUTINLLINEERLAn Y N sTimAkuulAYLaNsoualimUS Ny kIE

ABSTRACT

This study aimed to 1) examine the current status of learning management according to
the STEAM education approach and 2) develop teachers' ability to manage learming according
to the STEAM approach with the process of coaching supervision and mentoring. The sample
group was 10 teachers of science and computational science from the Science and Technology
Learning Area, lower secondary level, under the Office of the Primary Educational Service Area 2,
Phitsanulok, purposively selected from 5 schools in Bang Krathum District. The instruments used
in the study were 1) the current status of learning management according to the STEAM education
approach questionnaire and 2) the assessment form of the ability to manage learning according
to the STEAM education approach with the process of coaching supervision and mentoring, which
was a 5-level rating scale with a reliability of 0.940 and 0.904. The data were analyzed using the
mean and standard deviation. The results of the study found that 1) the current status of
learning management according to the overall STEAM education approach, the level of practice
was at a high level (i =4.10, S.D. = 0.39). 2) The ability to organize learning according to the STEAM
education approach after the overall supervision was at the highest level (i =4.70, S.D. = 0.27).

Keywords: STEAM education, learning management according to the STEAM education approach,

the process of coaching supervision and mentoring
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manaluladidwmansenudesuuuumsissuivewiisey lagidulvidiSouinnsinuinveuiseunan
AvaInane 1wy AMNAAATNATIA AINEILNTATUNITANIATIZTLaYUATYN YinveAIUaITaULIA

A ° | o v ¥ A a a & X ) o
nsdeans wagnsvieusuiugdulaegdliusedvanin (Hansopa et al, 2020) vislinsimunyinyey
sanandndudesinisduaiuniuszuunsfnulaenss wu nsuiuunumvesagangaeundugin
& v P a Yo va
w3BlAY LiledwigANNazAIntunsSeus inudS ey

nsAnwlutumsazfufng (STEAM Education) fiysanmsinermans malulad 3emnssu
Aavy wazadnmans Whiefuduwmsiisonadesiumnevemsiamuiinueidnduluamssy
fi 21 Tay STEAM lsiilsaussjaiunsliniuiideaninernts uwidaaduaiainuensandainnssu
mMsuAtm waznsliivalilaBognamnzaudsaztelififouannsothenuiildluvssendld Tudin
Uszaniu ﬁmﬁammsav‘hmuéwﬁ’uQ?J‘Iu’l,wmﬂwmam‘uﬂﬁ (Olapiriyakul, 2019; Institute for the
Promotion of Teaching Science and Technology, 2016) ﬁyjﬁﬁ nMsAnwIlULWINSEEANANE (STEAM
Education) §s¥iedaasunnuanasiassAniunisnaunaiufalsidivingimans viligiseu
Lﬁm%ummmmazmmsaa%ﬁaasiﬁu%ﬂiimﬁ'L%ﬂid%ﬁh%%ﬁﬂﬁashaﬁﬂmﬂ'ﬁ (Phongnoen, 2017)
aoARdesiu Chaninpoom (2020) ldfnwnsimunguiuumsieunsaeusauuafn STEAM titodaay
finuwrnsadsassduinssmaaluladvesindeuduisondnm wud dnFeulivinue maadassd
uinnssumamaluladndaiougsninieudsusssdideddymisatniseiu.05 fanuaaiuiitnenisly
sULuUMsISBuNsaeuNNTign uavaenndediu Suestat (2020) ldAnw1 MsWauynRaNTTIAL
FisoulagldnsdnnisBeuinuuufn STEAM saiulassnudugiu Weduaiuanuduuinnsuas
nauaisasIiunsruandmiutinFeuduliseudnuinoudu wulh anduuinnsvestiniFeusglu
sefUIn WanuadassAunszuenvesinFousylussduiun uazanuilewelavesiniFeudiise
ynnInssuRmLESeuegluseAuin

dinnusiuiimsinuuszaufnuivedan e 2 IWfuanuddguassidunuaaiies
nseNTNAnwBNTUsEItuUszInM A 2565 lunmsiannnaziaiuainsdnonmminensuyudifeaty
mﬁmmimﬁmmif&azaﬂizﬁuﬁnwﬁﬁwLfJuLﬁuﬂ’wmmmiuasﬁmmuzﬁm Digital Literacy @usu
QﬁauﬁﬁmmLLmﬂmﬁumms(ﬁuLLamJismmmaamﬁmmiﬁﬂm 19U STEM Coding (Ministry of Education,
2021) meldnssuiunumaleuegaufietuirdeunsianisfinug nisujdRvesdtdnauaniiud
nsfnwUszanfnufivalan wa 2 lumaguan 5 & laun dniSeud AsuazyAaINIA Weuseud
aoufnyi uasdtinauniuia neflthvanevesmsiannunm MsiansAneuieiaunaanmag
warypaINININsANnliiinweaunsiansSeuiuaziivinue munsduaiuuazatiuayunisianis
Fou fdo winnssy wazmaluladynansnuniiaenndesiviiunvesanufnuiuasinGeu duasy
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LN NN NN

o o DRy o Py a aa' .
atuayy dniseulviiiaunsvunzaunufelinunmuazivinue nsiSeusluanssui 21 (Phitsanulok
Primary Educational Service Area Office 2, 2021) &wdtinauniunnisAnyiussaudnyiivelan
e 2 ladnfulasimsiannndngasnis@nmiuiugiuiuaziudnwinaslanns lnedulasinisves
wuUuRn1svesdtinauenudszunm wa. 2563 waglaaliuns uasuetauUssanum.a. 2563
InefiingUsvasdiieinguazineumeunsuasnosenanuianudilafeaivasiudny dnnuiluly
lunsdenanssunisiseunsaeunaziianisuanifsuseuduazinunanuazdudnululdlunsdeu

= aa o w & ar a ° 2 = Y = Y °
nsapuTNieUszendliludinUszdniu Fallsaleunnuihasiudnuluseiuliseufnwinousiu 31w
8 15938 uagszauUszandne 91w 9 15958 591 17 159581 (Phitsanulok Primary Educational
Service Area Office 2, 2020) UWanguilive fnnuuiazUsziiuna N153nn1sAny dindinauaiiug
nsfnuUszaudnuivailan we 2 lnatiuauu deasuimuasime fanunsianisseuivedsaiou
wnuNg 17 lseseuegeaiilos suudidlavenenaluds nnlseseuludain e 123 lsaSou uaziiie
v 1 o = vV [~ = 1 = = Sl Y o a 1 a
Wunserann1sianIsseuaviuAnudassudnu Tutaudseana we. 2565 laanliulasanisdaasy
N59ANSLSEUSLIIN (Active leaming) Tngl¥nszuiunis STEAM Naenndesiundnansgnuausiauzuag
ﬁﬂmmiﬁ'ﬁmﬂuﬂmﬁwﬁ 21 (Phitsanulok Primary Educational Service Area Office 2, 2022)

SnwilesAusznauiiddlussuunisinuilnefie mstimanisne Fadunszurunisiamn
dnenmvesngiaou IngliiEnstmamelulazmeuoniiionsuaussaudiesnsuazuitam vesyaains
lomsagauazyiuniaed matimanisnwdslunisuiuuanssuiumsseunsaeulinsmiuingussase
vomdngnsuazvsnzaniuanumsaitiagtiu Inefinganunsadinsizigauiu gacos warinurismsaou
FiiUsEaNS A WB AU (Good, 1973; Harris, 1985; Wonganuttararoj, 2005) i nstmanisanendadu
nalnddgylunisiainnunmnisSeuivesiteularenseAuinsgunmsaeu Tuusemnelng lnonsiime
wuulArwarnsgualiiU3nwiuugil (Coaching and Mentoring) 1Huimsiawanssanmnisviieu

vosa3 Tnoiuluiinmshaulildaudmnevesa vionstieliausa thenuianudiledisey
yiFeldsumssusunlugnsufildesnedusyavsam mslisuusddnuasdunssuiuns fdwane
figosnnsiuliis 3 Ussms e msuitmlumsyhau msanansinuerieamannsalunisvian
wagmsUszendlivinueuiennuslumsinuiideeguundnnisves meFeudsamiu (Co-Construction)
TngBandninliflasfunnniilasiedesoulundoufuiielidunuisnsudlodymdisnuies
(Charernsirisap, 2015) #sms8uwe (Coaching) LLazmiLfJuﬁLﬁymm%ami@LLﬁIﬁﬁﬁU?ﬂ@ﬁLLuzﬁﬁ (Mentoring)
HunagmsddylumauiuuiannmsaeuvesasuaiiunadunyinamadsuvesinGeuiumsugon
nuunfvesny dsdetuiunquaddyiitilugmetansin nsufiRnissaudnivesay Tnenstuuy
MngBmglumslitoyadoundunaznisussidiunuios (Hanover Research, 2015) siaiin1stiuguay
madufidsmienmslimuinuuusiniiolisuusiniefunsaouiiiiussansnmlduninzans
agesmilulsaioulssanAnuvinaziisondnen Tnefidnvazvesnsufduiusnisviausiuiu uaz
mulndla Gaazaeiannanuaivsiugnile arwsuieveusanfuanfuuinnssunualvsfiiam

enuuioo@nvesaglunisdanisiens (Chien, 2013)
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A

ety AidedsaulafnunisimnanuannsalunsinnsseuimuLuImeasAuAn e (STEAM
Education) dwiuajiasunauansenisiteuiineremansuasimalulad szaudsoudnuinousu dain
éhﬁmmLwﬁu‘ﬁmiﬁﬂmﬂizmuﬁﬂmﬁw@aﬂ We 2 AensrUIuNTimaLuulAYLaENITALa
TF1U3nwuuzi (Coaching and Mentoring) iediemde duasu atiuayy Wasdasunguanse
Weemansuazmalulaginuindnnisiseus wevduasugisoulivineensiin dusiuludssaunisel
M33eu3 naenaum At msiausmiutasmslinszuiunsfnaisassnisdeanslunsviau
Tnoaudnuasmaivingedluinussivsaiassduinngsy dnnsfnw diuaefidoulumnssy
721 wdvimuAunmnsimemugULuunMsimatulnl @j”u%dqmaﬁiamﬁum?iau@mmwrmﬁﬂm

ag19iusEanSansiald

WgUITaIAvaINsIdY

1. ednwianmiagiulunisdansioudmuuumisagin@nu (STEAM Education) ¥e9
AgfAouNguaszMIFousInemansuasmelulad szdusfbeufnumeusiu datadiinnuusiuiimsing
Uszau@nuiiwaglan wm 2

2. \leannawannsolumsdnnisFoudauiumsagiufng (STEAM Education) diu
ATHADUNANASEMITEUTINeImansuazialulag sedulisenAnwineusu menssuiunstmaluulay
wagn1sgualviAUInuuugl (Coaching and Mentoring)

Uselaminaininagldsuainnisiae

1. lidoyamsaumnafidnduiertvanmdagiulunisiansBoudvensiaou ilosiaun
amuanansalunsdnniadoudmuuuveasining (STEAM Education) sesudusiseufnuinausiu
vodlsaFeuludsindninnuaiuiinsfinuuszoudnuivalon e 2

2. iielingdaounazfSousinnuinudlanasiauadiifnenisdanisiFouimuuuinis
azfnfnwn (STEAM Education)

3. anufnuiiuuimanisussendlduasimunnsimawuulAvuasnmsgualiiusnywugii
(Coaching and Mentoring) ilaysannsiunszurumsiwmanigluvesaniudne

4. duasunisasneusserniansyihnuduiivvesaidaeulunisinwiduailudeysannis

v

ANN3NY 5 waus Wedlswiladymananiunsaldagmviludiingss dilvdnisfnAuuinnssulng 4

U

7ADAARDINUUSUNVBIFDIUAN®WN
5. Hssuiivinwensassassauinngsy
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YBULYAYDINISIY

1. vulAfIuUTEYINg
Uszmnnsiildlunisfinuadadl 1dun agiaounduanssnadoudinenmansussinalulad sudu
Sreufnwmeudu dfadiihoumesiufinsinudssoufnufivlan wa 2 Imsdnm 2/2564 uae
Fudnefinun 1/2565 $1uau 52 TsaFeu sauviedu 104 au

nguiegillunsnwaded 1dun agfaoundumssnsSoudinenmaniuasmelulad
sydutusiseufnuineudu sunevensevy dfndidnauaiuiinisfnuivssaudnuiivalan
m 2 $1uau 5 TsaFeu FadulsaSeunenslonafidaaeulussiuduiseuinuneudiu suneunansesu
lown 1) TsaSeuguwy 12 vimadseyagey 2) saseuianugialuas 3) lsaSouguou 3 dnuduy
(Uszryna) 4) lsaleusyaugiuige wags) lsuleulnauiuaineiuan Un1sfnwn 2/2564 uaviudl
N1sANYT 1/2565 sa38uag 2 AU fie ARaeulv Ine mans uasajiasuIngIn1sAiulaents
LEDNLUULANZAT (Purposive Sampling) oA 10 AY

2. YBULUARIUAIUUS

fuusidnw lewd anmdagilumsdansBeudmunumsasudn (STEAM Education)
vosngfaeunguasznsSeudinemansuasinaluled sedulsenfnumeudu dtnditdnmuniiud
nsfnwUszandnuivaglan lwn 2 Gauszneuse 4 s leua 1) fu3ung 2) suusumsinnisSeus
3) PUNTHAUIAMANELSEULAENITIANSISEU; wazd) munsimalaznsdLasunsiauIAIAI
avfufne warANaLIluNTINNTSISERINwLINEs ANAN W) (STEAM Education) dmsuasiaeu
nauanseMassuiInemansuazmalulag sedudsenfnvineudiu MmenszuiunsimewuulAvuas
nsauabiAnUSnykugin (Coaching and Mentoring)

3. veuwaduiiomn
NsiRvIANNaINTaluNSIANIsSBUIILLINNaEANAN w1 (STEAM Education) dwsu
AsffasunguansznaFoudinermaniuazinalulad szdudseudnumeudy datadninmuaaiud
mMsfnwyszanfnuitvalan lwn 2 senszuiumsinawuulsuagnisgualyidnsnwiwuegi (Coaching

and Mentoring)

NSOULUIANVDINISIY

Mnenasazudfeiiisadesilulsamauasinaspmediieadostunsimanisiinu
310 Good (1973), Harris (1985), Wonganuttararoj (2005) ka¥n153nN15i38uHUINIeaiudAne
(STEAM Education) 910 Chaninpoom (2020) flenuidayuazdnusgisds iszidunsiaunagiaou
TiAnaudamansalunisiafanssunisfounisaeulifinunin JaazdwmadonunimueaiFeou
6'?5&miﬁmﬂLLUUIé’ﬂJLLazmi@LLaTﬁ'ﬁwﬂ%ﬂmLLusﬁw (Coaching and Mentoring) LUUNIHRILNENIIOUE
nslévuazmsdnnisfeuivesasiidaaiiligSouAainuznsfnuitym §ifedasudunsouuuiin
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Y8IM 53T MsRmUIANNEITaluNTINNSSEUIMULIINEEANAn Y (STEAM Education) dwisu

ARARUNANAITENISREUTIMeImansuasinalulal seaudseufnwineusu dindrinauunium

= = a 1% a v Yo = ° .
ﬂ’]iﬂﬂ‘lﬂﬂi%ﬂﬂﬂﬂ‘lﬂ’]W‘U@Iﬁﬂ L6 2 91'3Elﬂﬁ%‘U’JUﬂWSUL‘VIﬂLL“U‘UIWULLa%ﬂ'ﬁaLLﬁi‘Viﬂ']‘Uiﬂ‘H’]LLu%u’W (Coachmg

and Mentoring) fsil

NANNT/UUAR/MAu]

- wwaRangueafunmsdanisFeud
AIUULIMERANANY

(STEAM Education) dwiunageiaou
1. ulsvensdanisinuives
N3ENsIANBISNNT Vauuszanad w.e
2564 - 2565

2. NuaNIENISREUTINeAmans
(RUUUSUUTs Wnsfnsny 2560)
dngRIuNUNANSANYITURugI
WNsANTIY 2551

3. wnAARgITUA LA

(STEAM Education)

4. MIIANMTFHUTAUUING
agfufny (STEAM Education)

- wwaRanqufiieatesiunisiive
- MstwAnsaeu

- mstnawuulfsuaznisgual
AInwiug

(Coaching and Mentoring)

nszurumMstimAwuulAvuaznsaualiduineiuuzi
(Coaching and Mentoring)

1. %v'uLm‘%ﬂum'mw%aue?w%’um'mj’:w%aﬁnw
(Preparing: P)

- a$eanulinga silesnndnunusnm

- SiuNUEUNIIRuR UM sTmAkaz U iunsilng
2. ijv'ul,auaﬂ'nué'uazﬁnwz (Presenting Knowledge or
Skill: P)
miﬁmumLmeamiv‘hmuﬁmf'ful,ﬁaélﬂmmaﬁ
ﬁadfm‘L%'ﬂuimszmmiuazﬁﬂwx‘ﬁfﬁwL‘fJu‘Lumsﬁwmmi
M TFLUIAMULINNELANANY) (STEAM Education)
3. %uﬂnﬂﬁﬂla (Practicing: P)

3.1 AnUf{us (Practicing)

- asnaug anudls aggaeulunisdanisBeus
PINLUINSEZANANYY (STEAM Education)

3.2 dunensinU R (Observing)

- UM IImMATARINTTUNSITHUNTADUATUUNLNTIANS
Beoufiesnuuuly

3.3 lnsnsesagyiounnufnuaglvideyadoundu
(Reflecting and Giving Feedback)

- agvieurnuAnuazlideyadeunduainnisime

4. Gé'?ua‘gﬂuazﬂszqﬂsﬂ% (Concluding and Applying: CA)
- flnersnupuann i lulumuingUsyasd
waivnedisvunly

NANTSARAIUN

AsHAUNguasEMIRUTIemansuasmalulad seauliseufnuneusiu daindrinaueniiuinisnyUssau
Anwfivaylan wa 2 ansaiannanuansalunsinnseusauwumasfdng
(STEAM Education) menszuiunisimeawuuldsuagnisgualvirusnwiuugii (Coaching and Mentoring)

AN 1 NTBUBLIAANITITY
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LN NN NN

521U8UITIY

UsEnsuaznguflagns

Uszrnsildlunisinuadsd 1dun agdasunquarssnisdouiinermansuazinalulas
swiuseufnwmeudu dfadtnnuaniiuiinefnunlszauinufivalan e 2 In1sfnwn 2/2564
wazfulnIsAing 1/2565 $1uau 52 Tsadou vauvieau 104 Ay

nquittogeildlunsfinuiaded 1hud asfaeunduarsenisdoudinermansuazmelulad
sefutuseufinyineusiy suaeutnssiy dfnditnauaiuiinisfinudssesnwfivalan e 2
$1uu 5 Tsadeu Judulsadouneglomar Dnaoulussiuiuiisennwnousu sunsunansesju Tun
1) TsaSeugu 12 viwnausewagey] 2) lsaseuinsugsaluas 3) lsaSeuyuwy 3 Cruufiuiy Wssn
una) 4) 15a58usgnug iU uwaes) lsaSeuinauuadneTunn Yn1sinw 2/2564 uazdudnisiinm
1/2565 lsaiguay 2 AU fie AFRARUITINEIMAnsLaLA AU INGINSANIULAENSIEONKUULRIZAS
(Purposive Sampling) saTaEY 10 AU

indasiiofildlunisisulundsdl

v
[ [ o

wsedlefildlunisiiusiusindeyansell wiadu 2 dunuinguszasd fail

1. AnwianindagtulunisdanisiSeusniuuuimieaziufnen (STEAM Education)
yosngfaeunguasznsSeudinemansuasialuled sedulsenAnuneudu datnditnnuniiui
nsfnUszandnuiivalan 1wa 2 insesdlefldluns@nuidunuuasuaiu (Questionnaire) léiun
wuvasunAgfuanmiagiulumsianisiSeuimuuuinisasfiunw (STEAM Education) 184
AstasunduasENaiFousinetmansuazmalulad sedusenAnuineusu dfadidnaueniiuiing
Anwiuszanfinwifivaglan e 2 wuuasuaududidusuuinesduUssanuen 5 sefu (Rating Scale)
YBIAAIM (Likert Scale) 31U 20 To

2. WawANnuaEisalunsiansiseusmuwIeasfu@ne (STEAM Education) dmsu
AsHARUNENANTENNSISBU I IMansiazmalulag seuliseufnyneunu menseuunsimauulay
uazn1squalvidnUsawiuuzth (Coaching and Mentoring) thdasflafldlunisnwdunuuyszidiua
#11150MIINTFBUTINLLLINSERANANY A LuuUszdiuauaINNTan1sIANITEuIA UL
avfufnen (STEAM Education) dwiiungiaeunguansemaiseuiimeteanswasinalulad seauilseune
moUsY MenszuuNslmeanuulituaznsgualiFUsnyuuzi (Coaching and Mentoring) 1uuuy
1AT1E@UUIEUIUAT 5 58U (Rating Scale) 989alATY (Likert Scale) $71uau 23 98

nMssfauazmann s Ladasiiafilénen

1. Anwmdnnis ngud lenans dsuazsidefiieadeaiedundnnisairauuaeuniu udn
nsfnwie WleuienmstansinuesdiinnueuznssinsnsAnwtuiiugu Seuussano we. 2564
- 2565 NguasENssusIemans (aduuiuus wnsdnsy 2560) ﬁa"ﬂgjm3Lmuﬂmqmsﬁﬂm%mﬁu
§1U WNsANTIY 2551 wnAneafunsiansSeudmuuumeazfu@ng (STEAM Education) uiadn
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nudiieaiunmsdimanising waznszurunsimanuulfsuasmagualviduinwinugih (Coaching
and Mentoring) kazauideiiiendeafiedunumidlunisadraedesie

2. WeullgrudJuiRnisvesiauianuaiuisalun1sdnnisiseusmuiuiniaziudne
(STEAM Education) dmsuagiaeunguansemsiseuiineimansuavinalulad seiudiseufnuwinousiuy
é’qﬁ’mﬁﬂﬁﬂmuqumﬁyuﬁmiﬁﬂmﬂwauﬁﬂmﬁw@aﬂ R 2 MenTEUINNSIALUULAYLAZNITALA
TAUSnwwuzii (Coaching and Mentoring) TnglaluiAnmige Tude 1

3. YSudszgndnneisaidesneqanduaseideyanuingussasdinisAnwdiuig 3 atu
Ul BemasumsdnnisBouimuuumasiufnu (STEAM Education) sumdngnsuas
NMSFIUNTEDU WazAIUNTTINANSANYINTIVEDU

a. thiedesilori 3 aﬁuﬁa%w%ﬂiﬂﬁ@%mmw $1unu 5 AU ATITdeUATIL BRI
(Content validity)

5. thuvuaeuay/ wuussduildunisnsvasuuaztelausuusfiufinngideivaun
Aiszimamauiismsadaien (100) vewudeundmaanmTIATIEd wui Anuifionss
Fadomn (100) veswuvaeuauiiAszwing 60 — 1.00 ?ﬁnﬁmqm’hmm%ﬁ%ﬂﬁ Ao @i .50 Fuly
LLax%ﬂﬁﬂﬁmﬂixﬁwéﬂ’J’mL%Qﬁu%aﬁLL‘U‘Uﬁa‘Uﬂ’m/LL‘U‘U‘Ui%LﬁuiﬂEJGL%JE“]MiﬁﬁJUﬁ%?MéLLBaW’]ﬁUaﬁﬂﬁau‘U’lﬂ
FWaanNN1TIATIZA WU wuudeua/muLUsTlY Senseiuanueiuvingu 940 waz.904

6. NuiuvUdaUnNATUIN Gli?ﬁ]ﬁ@Uﬂ?’]ﬂJ"ﬁG}L‘-\]‘LPUENE‘ULLUUﬂ’liﬁmﬁLﬁaﬁﬂlﬂiﬂumﬂﬁu%ﬁmﬂa
folu

nsiiusIusudoya

1. dwtlsdovemnuiiuiielunisneuwuvasuaiuanimiagtulunisinnisteuivesnsiaou
WewaunANuansalumsinmsGouimunmsasAnng (STEAM Education) dmsunsiiaeungy
a1sgnsleuInemansuazmalulag seauliseufnyineudundeuwvvasuauliungsruienis
anuANYINgUMBg1aMTEUUNTNEDT1UNNT (E-office) UWaglHELNIAIOWINITIANTTITIUIAULLING
avfiudnw (STEAM Education) dwsuasideunguatsemaiseuiimenmansuasinaluladsedudseudnwm
powsunfeutuuuumeufumamsunsalieWituanuAnunduiegndudsindrinauniiuiinisfin
Uszaudnwifiwalan wum 2 A fennensanufinuingudisgnamessuuntdlsdesivns (E-office) lnglv
AsKARUNGuANTENITREUTINeIMmansiasmalulad sedulseufnwineusdiu S1naUNNTEN ABULUY
pouSUMsIWEUNSliouazasAuesEUUnlidovns (E-office) Bdld¥udayansui auysal Andy
Jowaz 100

2. uslaeAnENIINNISEIA fR1un15IANTSISEUS ALMUINNaERNANYY (STEAM
Education) dmiuagiasunguansznisiseusinetmaniuazinalulad seduliseudnuvinousiy

deindinanueaiiuiinisfinuidszaufnufivalan we 2 enszuiunsinauuulAvuazn1sgua
TAUsneuugiin (Coaching and Mentoring) 31U 2 AU
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LN NN NN

3. MuruAn1seenilng AAnun1sIANISTEUIAULLINISEEANANYY (STEAM Education)
dwiuasdasunduansensseudIneimansuasinalulad seaudseufnuineusu dind1inauniun
= = a P a v Yo = ° .
mafinwyszanfnuitvalan wa 2 Menssuiumsimawuulisuaznisaualiansnwiwuegti (Coaching
and Mentoring) 31U 2 AT

4. asunansuszidun1swmuinisdnnsiseusnuwuIneasAu@ny (STEAM Education)
dmsuagieunguansznaFoudivenmansuasmelulad sedudsenfnuneudu dadndinauaaiiui
msfinwyszanfnuitvalan lwn 2 Menszuiumsinawuulfsuagnisgualidisnwiwuegt (Coaching
and Mentoring) 1nidsusissuay uazaauuuiiioufulss fannuazyssunduiusdomssnuusioly

a L5
WATITNVDYA

Amseideyalagldlusunsudusagy adfnldiinszvdeya taun n1smaedy (Mean)

[

ez UeunNInIg U (Standard Deviation) waguUannumuneaadsiviuninaei (Srisaat, 2017) fall

451-500 wnefs fszdumsufoi/danuianuanansa eglussduinniian
351-450 vangia fszAumsufui/danuianuann eglusgduann
251-350 vnegia dszAunsuid/danuiainuanse eglusgivuiunans
1.51-250 waneis d
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ABSTRACT

This research aimed to 1) determine the efficiency of learning management based on the
Communicative Language Teaching (CLT) approach integrated with online exercises to develop
Vietnamese listening skills according to the 80/80 criterion, 2) compare the post-instructional
Vietnamese listening comprehension skills between the experimental and control groups, and
3) examine student satisfaction with the learning management. This quasi-experimental research
employed a sample of 134 students enrolled in the Vietnamese for Communication course during
the second semester of the 2024 academic year, selected by purposive sampling. The sample was
divided into an experimental group of 67 students taught through the CLT approach with online
exercises and a control group of 67 students taught using conventional methods. The research
instruments consisted of 1) learning management plans based on the CLT approach with online
exercises, 2) a Vietnamese listening comprehension test, and 3) a student satisfaction questionnaire.
The data were analyzed using percentage, mean, standard deviation, and the independent sam-
ples t-test.

The findings revealed that: 1) the efficiency of the learning management was 86.23/78.10,
which met the established criterion; 2) the experimental group's post-instructional Vietnamese
listening comprehension skills were significantly higher than those of the control group at the .05
significance level; and 3) students' overall satisfaction with the learning management was at the
highest level.

Keywords: Communicative Language Teaching, Online Exercises, Vietnamese Listening

Comprehension Skills
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wazuonviesFeu Inglawegaainuenisiuans uenainil namsfinuidsssdnganaidevansiy
Heafuayudn Aanssunisiioumsaeuiisjaiuanssouzsunisdemsiinnudi Ao sBadensiam
Vinwen1ilauarn1snavesyiseu (Kwansunthea & Jongkolklang, 2024) TuUssiuienturineenissuans
msfinwiluuiungaudnuilag Obenza way Mendoza (2024) lrgudusgnaiidedrAnydn nseuiunisiseus
MuUNTEULLIAR CLT ansnsaensedummannsalunsioasvesindnunlsoensdiusyavsnmileifisui
Fmsdeuuuuaniy uagvinuensitadunilduinueldsunsimun fodu oreasuléh medaniadeus
maLIme CLT feifunagnsifiuszansuadmiunsiauinuenisioas Tnsanzesdeinug
nsilsdadufuguddguemnisdeasidszansam

Tuwazfinisaounuuuinis CLT ledfunseensuegsnieundumsiauninugnisdoans
UiunmsAnulugaidviatiagtiudalenalifimsuaunauunanmsasouiivssavsnmiriumalulad
fifiuasie nansAnviananuideiriuslduandiiduin mslduuiiinesuladiduvilslundesiond
Usgansamlunisdaasurinuvenisildlunainvaieda Ine Takam et al. (2023) wu31 MsUszgnaldhuy
Anesulavlunsimurinue msflsansadfiunadugniniansSouvesinSeuesedifod Ay
aennfasiunan1s3devas Zhdanov (2020) idlvidiui medanadeuinuszuudidnvsetindveiaiuadng
anusiulanaeitaniinuenisiliesneiszAviug uonainid Huynh-Cam wazame (2021) Sdlidoasy
Wandaiuuuiinesulafunumddalunmsiauvinuzmsfluazaiaanafidauindonssuiumsaiious
nsHaLHEULAR CLT Fatiunsieansluviunasadrfugauuiiinesulal Sadunumaiddnenmgs
Tunsenszdunsiieumsaouniu esnnmaluladosulatiidefivarsusznsfiaenadoaziaiamss
fundnnsves CLT nanfie gauutfinesulatmediuarudangulunsFoud il Fouanunsofindus)
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Iemuanudonis ansanfsdensiseuiivainnatsuaziluuiunass Snvisdaaeligseuldsudaya
founauyiuf desaenndaiunann1sves CLT Mdunisieusiiunsufifiasuaznisaeansiuaniunisal
ARAUNLNEY

o =2 o =2

NnUsziuiildeAUseinedu fidemsemindsmnuddyuazanudndueinsddunsysannis
wnfn CLT $wfugauuiiinesulat Tnefiiagussasdudniioiaiuaadngnmimuinugnisitaniu
AemuuvesiAningliiiusyavinmuasUssavinagean il Welrldindauinnssunisdanszuiunis
Boudiiidnuasamsuartuneuiiussuulunsimuaussousdunmsitmdsauudmiudido

a

¥y wuIman1sdanisiieuifenailiiisawsiazidedugliidnaunsaussendldniuluuiun

Y

aounsalasldiegediusynsamvindu mnusdadunsduaSulifiSeudhtuvamsnensnisiseus

'
= o

Ivannvaneuaziaunvinyensiseuimenueegneddudnme Mefan serAnun N sinu il
maazidutuimadalssdneifinaualunisimuiuinnssunisdanisdounisaountuiienuulig
UsganSnmuasnauauaswousunmMsieusluanissui 21 lnegradiusednsnadaiulusunan

IQUIZAIAVDINTITY

1. WiomuszavsnmuaamsdnmsiSouimuuuifnnisasuntviiiensdeanssauiugauuiiln
soulafidaaumsiansinuensilanwidonuuvesidnlneg aunwsi 80/80

2. WewSsuiisinuzmsiimwideauniterudlondaSeuvesianessrinangunaass
fildsunisdanisiSeuinuuunannisasuniviitenisdeanssuivyauuuiinesulatiuaznguniuas
filssumsdamsiseusuuuun

3. WledAnwmnufimelavesddnlnedonisinnisouimunuifnnisaeuntviitonisieans
Ffuyauuuinesulal

Uselewunldsuannnisive

1. esuuuumsdnnsBeuiidussansammuinast 80/80 Taysannisuuifnnisaeuniw
iensdoassmiuyanuiiinesuladdmiuimusinuzasilsnwidenusmesidnlng Fadugiuuy
msdansBeuiifegniidaaiunsiidiusinvesiGousasnsBeuimenuesiumaluladiasa

2. fanlvediannmsiuinvgnsiinvidsaunniiennudila Feaunsoldussgndld
TumsvhanusasBinUssriuidosdomalumuidoaunildedisiiussansam

3. Wuwwmdumsuiuguasimunsedn 0041017 awdeauaiionisdeans Tunne

Fnwsinslseina aeandeaiulsyyvesdinfnwinll wninendeumansany Nds “duasy

a dyvo

nsasdndianidneuwes Whlagdu waranunsoegludnuliatiainiugn”
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NIDUUUIANYBINTITY
lun1s3deasell IuladnvienaisuasnuideiineitedneieadanseuwuiAnn1side

v
=1

AIUALLDUARIT

1. LLmﬁ(ﬂmiaaummLﬁaﬂ’liﬁami (Communicative Language Teaching) Wu1eRy WuIAA
nsasunmTunsimuinwensdoasluaniunisalaiwesuunawnas fausssuisnuny
AseURguYinuznnsila e 81U wazidou TagldmsujduiusuasAanssuiivannmanaiiteliisouannsn
Tmundeauniiomsdeanstuiinusssruldluseiuifugiu (Dos Santos, 2020) Brandl (2021) 851t
CLT fiihmnendnfeniswauauauselunisdeas (communicative competence) SsUsznausig
ANANINTINNANIAEARS AImENsaNsdsANnTwImans Anuansalunisdeansreios uas
Anuansadnagns JaduddiidmadearudnialunisinnsSountsaounuunfaiusznoudae
nslitadoriniiivannmaneuazdimnumne msBeudinsasiierh nsdaasumsiiouiuuuiniie
wagnslideyadounduiimunzan (Spada, 2007) dwdunuimefuilusiondou Liao (2000)
e 5 Jumeu Tiud mstaueunaunundug Mdenlosiuuszaunisaiass nistinduniseanidesuay
aruidladsslon nisfasauagmeumnufefuidoluumauuasingde nisfnulassais
manwuaznslidnuluuiuneng q uaznisiinfanssunisdeansanuuuiinsuuziilugnisdeans
og9dast Inefanssuifenldlaun unumauud msvhaug nsvhaungy uazniseAusiengy 1 Komol
Wwag Suwanphathama (2020) ‘W‘Uiﬂﬁﬁ]ﬂiimma'wﬁszi’gEJLﬁummﬂﬂaL.LazﬁsumﬁﬂwmiﬁaL.Lazmiw‘maq
Aseuldealusednsan

2. wuvilnesulayl vueds AanssunisiFeuiieenwuuegraduszuvlusunuuadsavy
unasesuooulatl WielviFouldfndurinuzmeniufenuesiugunsaldidnnsedndidousetu
Suwmesiidn (Nguyen, 2021) nslduuuiinesulaiiuduedesdiefifiussansnnwlunisiamninuenisils
VgAY 1INNUITBVe Takam wazan (2023) wud nsduuuinesuladinldimnyinuenisilie
Wamadigvsmenisdeuresinidsustaiitfuddaymeada lunsidendsd §ldazu Google Classroom
Tneldnmuant interactive video fifjBeuansoneumaulsiuiiluvueiifndssueiale uiaziale
fifanuilaeg 10 4o uazidlediFouna submit azldsumesuelaasviull yuuuiinesuladuszneusie
Aangsw 5 Ussan Téun (1) nsilseduirTedunnaniumsnissaudanauon (2) nsilsunaunuiuas
é‘]’wjmwﬁ’mﬁam (3) msilauaziiudniimeld (@) msluddadiduimgnisel way (5) matlsunsudy
wdndondmeutigndes fieuagldsuuuunesulatduasias 2 ads Tnsudazadsusznoudas
lodu 1-3 Wil Wnawhuuifinuszana 15 widt §Feuannsotindlalisnindwnuas Ssaonndosfy
WanTIAN® IR Neuyen (2021) fiwudn msWaugnmsEeusinugnsiliuuuaaiuuy (Bottom-Up
Listening Skills) uniwannasu Google Classroom Hiewunvinuwen1silivestinseunavduaiunisitous
menueslaogeliusednsam
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3. 1133NSSEUTALLLIARNTTARUN Y I BN1SFRAN ST I UYL UUR noaulalliaWmL
Minwensilinwndeawuieanudilavesiidalve nunedia nsdefanssunisiseuiiusedvn 0041017
AMedeauiien1sdeds Juidelauszendunifinues Brandl (2021) uaz Liao (2000) ulunseu
lunisesnuuufianssunisseud tneysanmssindunmslduuuiinesulatuussuy Google Classroom
AALLINIGYDS Nguyen (2021) iionauyinwgnsilsnwieauiuvesfidnlng Junsunisinnanssy
USENBUAIY 5 TUMDUNAN Matl

3.1 JuausuniaznszAuauauls (Contextualization and Motivation) \ludufigaeu
v a a A v v o Y A a P v o v A a a a v o
afevsuniinedesiumdenizseunaznseiuanuaulavesisey lnglidenluvewseineitosiu
a@nunsainslan1edeauuludindseaniu

3.2 Juihiguailonmuaziinanudila (Presentation and Comprehension) \ludufiaeu
o & = a A v o v a Y Yy a = A o v
Wnaualliemvseunaunmnalenunuiinetesiuidemsiteus uaglidiseutinflaievihanuila
ANUMINELAENNTORNELININADY

3.3 JulnUfURMINwen13dea1s (Communicative Practice) 1utuigiseuladnUfjufivinue
AN IILAUILENURINTTUNTHRASNNANNAY LU Mg NMsviungy Msedusienau

a A Yy v a falal
wazunumanud ielvdseulaldniwvideaunluaaunsainiainuming
& =~ v = P . . 2 o Adva Py )

3.4 Juilnelusekuuiinesulal (Online Practice) L‘Umm‘wQLi&JuVLmJﬂNWﬂmmi‘mew
a A a v | P ¢ = Y a A
NeaufidifumenuewuwuUinesulatiuu Google Classroom Fsusenausienanssuiivainrane
AuTenIsIseu;

3.5 Julsuiiunazazyioundu (Assessment and Reflection) Wuduiifasunaziseusou
fulszunanisiseuikaragvsunduneliuaumInthlumsimuineensilanwideauy 53uds

JgymAinutazuuamienisuale

AauUsAu
N153ANTTEEUSAUUUIAANITHOUATYILNG R IRTFTORFY
As8aanssrufuaLuUilnaayla 1. UsgAnSn1mueannsdnnsiseusniunn

9
Ui 1 Tuaausunwaznszaunuaul »| 80/80
fuil 2 Syt iaueitemuaziinanudila 2. inweMsilenydeaunuivennuila
Tud 3 PAnUfTRTNwEnsEeans vesiidnlne
fuit 4 SuRndugsnuUiinesulal 3. anitanelaveslidnlnesdonsdnnisiSens
YU 5 TUUSEEULATEZIDUNEU

AT 1 ASEUMLIANYBINITIVY
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I ada o
21 08u357398
n5398a5eillunsidodeimaans (Quasi-Experimental Research) Tnglduuuununiside
WUUNGUNARBLAZNANAIUANLUUIANANBULAYEIN15NAREA (Pretest-Posttest Control Group Design)
Tnefitunaunisadunisidensmaludl

1. Usznsuaznguaiagig
Uszrnslunisidensall laun Gdnameideuiousiedy 0041017 arwdeauiuive
nsdeans lumaseun 2 Un1s@nw) 2567 F1uauviadu 280 AU 90 4 NguSeuY

= =

nauiiegenldlun1side lawn ddanamedouseusednangts 9uiu 134 au Falaun

a

TagFsnsidenuuuinnzes dadundu 1 war nqu 2 AF3desuRnveunsiFounsasu nguiegn
grudseanidu 2 ngu léuA ndumeass Sy 67 au Alddun1sdanisBeudmuuuifnnisaoumuiiie
msdearsrutuganuiinesulal uaendumuan S 67 au AldsunisiansFeusuuuund
iAfeldmaaeuiinuensilinwideauniionnudlavesianisaeingunoummanes wut lifiana

o o a 1Y

uanFANNAUENltEE AN INEIATNTZAU .05

2. w3asilefldlunsade
2.1 unumsdansBouimuuunannisasuniviiienisdeanssiuiugauuiiinesulat
Fideldfamununisiansifeudmuunannisasunviiionisdeanssuiuganuy
Tneoulal] $1u9u 5 Wy wnway 2 9lus 990 10 Hlue Uszneusie wudl 1 5eq Bay g (& mdy gio
(neufiAlwE) wnudl 2 1301 Ban thuong an sang luc mdy gid (AruuinneuAlag) w3 Bos
Hom nay & thi may (Guilfutuesls) wnufl 4 Fos 56 thich cta ban L gi? (Mueftsnvainnfieasls)
waguHuil 5 1309 Cai 40 nay gia bao nhieu? (Hemisaniilug) unumsdanisidousldsunsussdu
Taogmsanand 3 viu Fadermgsuniviionu sunsiauasUssiiuna wazdundngns Ingldiuy
Usgifiunasdulszanam 5 52U (5 = ngasnniige 9 1 = mngaudesiian) san1sussidunui

'
a

LHUNTIANITSEUslnen i nadewiniu 4.07 warmdnuleauuannsguwiiiu 0.44 Feeglusedu

a

Wingauan (3.51-4.50) naanlasudaiaueuuranngmsinnal e lausuU s sianisseuiney

4
thluldasstunguiednsiiungumnaans
2.2 wwunaaeuiavinuzmsilanwisauiternudile

wuunaaeuinwrn1sWantvdsauiuiiennuidlaid uuvunaasuusie
5 ¢uden 1w 30 1o Tnefiinguszasdiloavinuznisile 4 sy Usznouse (1) anuthlaniamane
vosmdndt (2) Anudilamnumuneveslszlen (3) nsszylseiudify waz (4) N1IReUAnINaIN
unaunuuaruneudy q Renfuyara (as) anmwd @) nan (els) mmnisal (oxls) wardnvae
(e6ls) Iididpsvesnuunaaeugniudinlagiiwesnwiiiduradeauy $1um 2 au (e 1 Ay
i 1 o) FaduinAnwssiudasinfnuiiidsdnuluivinedevesdomnu uazdisouasldilusas

va o

anun1sal 2 A%Y MERIwas I Tumutuneunail 1) Anvmangasuazmvuanaansnisiseus (Leaming

U
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Outcomes) 2) AM1AI519AATIENANNFUTUS TENT RN NSTUI AUTEAUNGRANTTUNY TR 3)
anuuunegeuliaenndefuNaaNENITTEUS 91U 30 U8 4) ATIdeUAURTLTLTEMInenTIAMA
3 v &3ldAn 10C 5811319 0.67-1.00 wae 5) gadedeulunaasdddiuiidnniidnuvaaiedungudiiedn
wiillingudaegng 91uau 60 AU NANTIATILINUTT SAN p S¥1ing 0.22-0.82 @1 r 5¥1ig 0.18-0.76

i A o o Ya o o A v Aa aa v a Y aa
wazAIAUWRIIY KR-21 Wiy 0.88 fidudniandedeuninmunnafian 30 1o lngiarsanandeidl
A1 1 gaan ledaaeuiiiian p wde 0.63 way r ady 0.53 Junuvaudmiulinaasuneussunasnaaiou

2.3 uyvasunuaufianelavesianlnesenisianisieuinuuuannisaeuniuiite
nsdeansiafuyauuuiinesuladifuuuuineasdndszanua (Rating Scale) 5 sefunuUuLIAAYDs
AR (Likert) $1uau 20 4o wisoenidu 4 i WWud 1) dudlomuasianssunisious 2) dude
waryakuunesulald 3) mudaeouuasmavsaliung uaz 4 mudsslevduaznsiilly mvusinas
nsfimsandausszduanufianelasnniian (5) faestian (1) ideldthuuvaeunulimssnand 3 viu
nynaouATmmsudaien Idadiimuaenndes (100) sewing 0.67-1.00 Intiuthanuulgem
Torausuuzvesfidevg nouluneaeslifuianifidnvaradetunduiegaulilingudiois
§ruau 60 Au Tessimatanuderulaeldduussaniueanivesnseuuin (Cronbach’s Alpha
Coefficient) ldAwitiy 0.89 uansiwuuasuauiinnudesiugs Jailulfidudeyadunguietne
Junguneaseld

3. NMSNAARILAIUTIUTINTOYE
3.1 fidevaluiuseasesssumsidelunyednnanenssunsasesTIuMTITEve M INg 18y
wazvenmLsufleninddniiameifouiousedv 0041017 mMwidsauiiionisdoas maFoud
2/2567 Whinulasinsive Mndudmodasluiudeuietuasinguivasuasdunsunsmnaeundan
naufegne nieudndsuiniesiedfudmiunimmeaes

3.2 Q’%%’afl,ﬁﬁﬁmﬁ%ﬂa;ummaaqLLaxﬂa;mr»mﬂmﬁ']qumaaui’mﬁﬂmmsﬁqmmﬁamum
diormudilanoudou (Pretest) Tuduaniusn tiotaanuifuguuasinseiiouileuasuuuiais
reudsuassaoinduiienismagouad (t-test) wuududaseseriu mniusnduuumsaeulneding
JansiFeuidmiungumaasfenisianisieuinuuunannsaeunwiiiiontsdeass v yauuy
fneaulay waznguenuaussnsdansBouiuiuuuni Mveaedding 5 daw dUaias 2 $alae
2 10 $2lan AseUAqUIsUNIIANIEEUR 5 weu dmfundunaaes §ideususneliiastininuy
msilanwdemnaiernudlaiuganuuiinesuladifiufuuennaiiiou

3.3 \fodifiunsmnaessasuniuunumsdansGoudie 5 unuud §ifeliaanisaongy
yhuuunaaeuiavinuznsilsnvideausiiiernuihlandadou (Posttest) Faudunuuneae vy
filinaaeunousou uazliianndumaaesmeunuuasunua e ladensiansiSeudunnanns
aounwiiensieanssuiuyauutiinesylat
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3.4 ATBAUTIVTINTOYAMIEAULEINABANITZUIUNITVAGEY tAEATIVABUAIINGNADILAL
AVIUATUEIUYRITRYaNNASI ToyaTiiuTIuTINUsenaume AzLuLAdoUneuSBuLAznauS s lEn
iedeangy ﬂzLLumdeS&Jumﬂmw‘hﬁﬁmﬁmLLasLLUU?]ﬂﬁmmﬁﬁmnqiwmam LLaxﬁ'auuaLLuuaaumu

Auanelavesdidnngunaass

4. nMsaTzvidaya
fAfosndunmsinmgideyanuduneudsd
4.1 AeselsednSnnvamInnmaeus lnethasuuussniasulas ATLULVA AT sUYD4
Jannguvaassuniiszsiiiomussansamanannas 80/80 Tay 80 dusn (E1) Ao Iovazvesnzuuy

WRASNNANNITUATNIAIINASYINAINTTUSENINBI8U kay 80 AInad (E2) Ao SpuarupnrwuueasNian
MINUAYINAINNNTNAAB USRS BU

4.2 Wisuifisusinuznisilanwideauuiioanudlaseninsngunaassiunguaiuny
IngiAzluuAaRUNBUSEY (Pretest) YBINFUNAGDILAENANAIUANLIIATIEIUTULTEUlaglY
manaaeufinuududasssieiu (independent t-test) tioBuduinisassnguiinudiugiuluuansnaty
reudunmeaes MNtuSnheruuunadeuvdaFou (Posttest) vasiaaasnduunlinszi Ssudeuing
Tonsnegeuiinuuidudasyreiu (Independent t-test) Lﬁ@L‘U%EJ‘ULﬁEJ‘UB\IaﬁUENﬂ’li‘-t]Jmﬂ”liL‘%EJuiiSWjN
ngunnassiieusin1sinnsiioudmuuuAnnisasunwiiiontsdeassiuduganuuiinesulay
LaznguAUANTIEBusIBMsInMsSeusuuuUng Tnefmussesutisddymneadan .05

4.3 AinsgianufiswelavesidnndunaassiifidenisianisioudmuninAnnisaeuniu
ilensdeanssmfuyanuiiinesulat Tnsthieyaanmsnouuuuasunuvesidnngumaasaniingzs
Tneldaftiugiu Idun Aiade (Mean) uazdruidsauusnnsgm (Standard Deviation) wéitheiadesn
wamuMNEANINAeINISWUAANAMANY 5 SEdU Ae 4.51-5.00 vneda sanuiianelauniige
3.51-4.50 nuedis dauiianelanin 2.51-3.50 vuneds daufisnelatiunais 1.51-2.50 vanedi
fanufianelatios way 1.00-1.50 nunedis finnufiswelatiosdign

0.4 addilllunsienesidoya Tiun (1) adffugiu ldud Aede dudsauvunesgiu uay
Yovay (2) adavlinsaaoununmiaiesile Tiun fullarwasnndes 100) AAMEINdY (p) ANEILA
Fuun () eudesiuesuuuvageulagligns KR-21 uazmanuidesiuvesuuasuaulaglifnsyavs
woarasseuIn (3) addfilivaaeuamAg Wun nmsvaseufiLuududasesetu (Independent
t-test)

NaN1SANY

Tumsideizes MsdansiieusmuunAnnisaeunwiiiensdemssiuivyauuutinesulatiiie
Wawinwensilinwideawdiennudilavesidnlneg fidevethiauenansidenuussnuimeluil
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ARUN 1 NANINUTLANSAINVRINITIANITFBUIULLIAANITHRUN B LNENTHRATI AU
yauuurneaulaunduaiunsmuivineznisilaniwdeauiuvesiidnlng aunae 80/80

A19197 1 KAN59UTEAVTANVRINTIANTISBUIIULIAANSARUN B LBN SN T3
yakuuRneaulatfdaasun sy sl wisauuvesidnlve n1unue 80/80

El E2 -
Us2aNsn1nUa9ns
S . . ) ., InsiFeus
VMUUEAN  (Azuuun 80) AZUUUTIN  ToPaZ  (AZLUULAN 40) ASLUUTIN  J98@Y (EL/E2)
(n§unnaeq)
67 68.99 4,622 86.23 31.24 2,093 78.10 86.23/78.10

9nAN597 1 WU Faengumaassdiuau 67 au fiazuuuadsnuuuiindassrinaou 68.99
AZLLY (AzUUfL 80) LATATWLUABINLUUNAdOUVAASEY 31.24 Azuul (Axuuwdy 40) Ay
Sovar 86.23 (F1) uwardosaz 78.10 (E2) mudwiu dadulumunasifidivuall fe 80/80 Lilosann
AraunanAaoufivansuls +/- 2.5% (Brahmawong, 2013) fatudedednUseavinmuesnissn
miL'%sJu':gfﬁéTaasﬂumm%ﬁﬁwum

fauN 2 WansiUSsuisuTineznsianIvdsautuineaddr lavesidnlnesendng
ngunaaasnlasunIsianIsseuimuwuIAnnIsaauAELiNan1siea ST uYaLuUineaulatuaz
ngumIUANTIlAsUNIsIANISREUSLUUUNG

M15199 2 HaNT5USHULBUAL L UUNAFDUNA LS S UAUT N¥EASTIN D gnULiBAULL LD
serinnguneasazngueiuay neldnisvaaeuanfiuuuidudaserenu (Independent t-test)

ngu n  (ATUUWAN 40)  S.D. t df p d
NAFD 67 31.24 4.24 6.97 132 .00* 1.20
AIUAL 67 25.97 4.52

* p< .05

95197 2 WU ngumaaesiildFunsinnisoumuuuAanisaeuniviitenisieans
JufugawuuRnaoulal fazuuwineensianeidoaunmiiennudila (X= 31.24, SD. = 4.24)
geninguauaufilésunmsinmsiieuiuuuund (X= 25.97, SD. = 4.52) eghailfuddymaadaiiszsiu
05 (£132) = 6.97, p < .05, d = 1.20) Fspawrdvswa (d = 1.20) wansliiiuiisnsdansiseus
mMuAnnsaeunwIiiensdemstfugsnuuiinesuladiinasonisiamuinue sl Gemn

e laluseduiigann

naull 3 wan1sAnwAuianalavasidnlnedenisdnnisiseuinnauuifnnisaaunten
Wan1sdeasIaniuyawuuRnaaulal
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A1599 3 wan1sAnwAnuianelavesdidnlnedenisdnnisiseudauwuiAnnIae U1
o A | ) = ¢
\ensdeanssiuiuyauuuiinesula

318M15UsZEY X S.D. FTAUANUNIND R
1. frudlomuasRonssumsGous 4.59 0.46 1niian
2. hudeuazyauuiiinesulat 4.54 0.41 wniian
3. MMuUREUKANTUTZIIUNA 4.56 0.49 Nl
4. inuvsglevuuasnisun Uiy 4.52 0.45 wniiae
Tngsu 4.55 0.45 wndign

91599 3 I mnufanelavesddnlnedifiionisdnnisioudmuuuAnnisaeuniu
iiensdeanssmiugauuiiinesulat lnsnmsudasufionelaoglussfusnniign (X = 4.55, 5.0, = 0.45)
defirsandunedu fEsuiimmufioelalussdunniiaaia 4 du Tneduiifiauionelaunniige
fo Fudomuasianssunisdoud (X= 4.59, SO, = 0.46) 09amn Ao FufaounarnisUszidiueg
(X= 4.56, S.D. = 0.49) ﬁwuﬁauawmwuﬂﬂaaﬂaﬁ (X= 4.54, S.D. = 0.41) wazauuszlovinay
nsthlUld (X= 4.52, S.0. = 0.45) puadu

a7UNan1sIBUaTaAUTIEHNANTITY

1. M3danisBoudmunufnmisaeuniwiiienisdeassaniuyanuuinesulaiidaady
mswaTinznsitanvieauavesidning SuszdvBanmiviniy 86.23/78.10 aduluniunasei
fifuusls Ao 80/80 e nArruAanRdsuTisausUld +/- 2.5% (Brahmawong, 2013) Wilona
Humsngnmsdanisdoudmuuuniadnanldysannstuseunisaoufifussuunuuundnues Brandl
(2021) Fadudnivinissu CLT fiesurefensiauiauainnsalunisdoas (Communicative
Competence) St mnendnuesinfanisaounyiitenisioms way Liao (2000) Faausuuimis
UtRlunsdanadoudmuunia CLT lneusznoude 5 dunsufinseuaquitinssuiunsadiaion
waznszdunnuaula mathiauaidemuasiinenudila msfinufoRrnwensieans nsiindudeuuy
fAnooulatl wagnisUsnduuazasioundyu SeilifBeuldiauinuenisilsogadudunouuas
firnumne uenanil MseenuuukuUiinesulaiilu Goosle Classroom Mitufanssuimledundnyaelsr
AEeuldduiarumuidesunsluuiunaie iliAnmsGousiiussansain fsil Nguyen (2021) l6nw
mAToRetunsidmalulagnising Tneaniznnsih Goosle Classroom wildlunsiamnsinuennsils
szyhmsliunaniesuesulateligFeuammnsolinduinue nsildldogaredoaasasinaneuings is
nousguentieaFeu duwalvim £1 idaanazuuuszrinadouliingsdsiesas 86.23 wandliifiuinnisdn
AanssuszrinaGeuissavsnings luvasiien £2 ifovar 78.10 ufegsninnasidniosundeglutag
ArunaaLnAsuisenFuld Gaasvieuliiuiidnausaiinuemsitdiussandldlunsiuuuneaey
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nassoulalusesununela 9l ANuLANANIsEnINeen £1 way £2 Wulusudnuausyasnisusediuna
A | ) | o ' a = a A o .
AANA9NY tage1 £1 T09NALLUUSEnINGssudadunisuseduienaiun (Formative Assessment)
Fednanusailniulavanensazlnsu feedback viuf Tuvaefan £2 Tnannuuunna@aunadsau
= a . P P AY o W
Faunsusediunaagy (Summative Assessment) neldeulunisnageuiilunenisuaziidednin
AIUIANINNTT edoAARBITUWITBVBY Kwansunthea and Jongkolklang (2024) Uszgndlduuian
CLT safuimalulagnisfine) danud MsimununissueeulatnwgUu seauledu ieimuivine
msilauag Yinwensue AULUIANNTEDUN L NDNSHBATANUNT NN TINwE NMsTevaainiSeulaaeg
HUszansnm LazdiaennaesnuIuideved Komol and Suwanphathama (2020) FsAnwnisldnanssy
A A ay o ¢ a a a A A ay o &1 a P o
Nsdea L UUHUFuNUSALLLIAR CLT inudn Aanssunisdeanseuuiivjduiusdieesuainsninuiivle
waimunvinwensilvwesdiFeulad lnaanizegnsganisesniuuianssuimiunsdeansiuaniunisniass
v A = v < o v a v o v Aa o w a ' Yy a
waznslddevainvaty Fsiruluienaenadesiunsldniuluiiinusedriu SdieliiSeu
WinaudAywazUsylevdvesnisieuiinvenisilaniviioauiy dudwalinisdanisiseus
TUs2ANSNNHUNUNTIAAUA

2. wamslisuiiisuiinuznisiauidenuniemnuidlevesidnlnessninangunaaesitls
fumsdansiBouinunufnnisasuntwiiiensieassuiuganuuiinesulatiuaznguauauilesy
ns¥AN1sISEUILULUNG wuh ﬁﬁmmjumaaaﬁﬂzLLuuﬁﬂwsmiﬁqmmﬁamumLﬁammﬁﬂﬂa (X=31.24,
S.D. = 4.20) gannguauau (X= 25.97, S.D. = 4.52) egsiifoddmeainfiszdu 05 lnefidivua

a

dvidwa (d = 1.20) wansliiiuinisnisdanisiseudmuunfadnaniinadenisimurinvensianiw

GeaualuszAuiigann MelionaiiewnannnsdansiteuinuunAnnsaeunyiiienisdoansiuiy
yawuuinesulatadunsimnanuaunsalunisdeans (Communicative Competence) H1ufanssy

q
o ¢

Meulesiuaniun1salase duaSunsiuduius uaslalemdlvigisoulsiniuinuvenisilsegrwiailies

=

iugauvuiinesulatiiannsadidsdyniinnna Ssaenndesiunuideves Obenza uay Mendoza
(2024) ﬁﬁﬂmﬂizam%mamaaﬁaﬂimmsﬁauimwmﬁama?iama (Communicative Language Learning
Activities) lumswannenuaunsolunisdeasveain@nunssdugaufnw wuin nquvaassieuse
AanssumiadsuinmwiiiensdeasinadugriganiinguaiuauiiGeudeimaaeunuudaiy agd
toddmeadn dslunsdvosnduaiuay Bnsaeuuuusafumnefa nisdansGeusfidunisussens
HuvdnuazgGeuariailsagefuieiintundnmsldhoinsal msenfegnsanystleaing q dandedld
TufeaiFou 1wu unaunu visunanugnaistunidiomsasulnsiams laildiunananunsaine
nslduassludinusesiy uenani nansisedeonndosiunyisoves Bunhla uay Sujaree (2024)
finumsiamseuiinugnsilaasmsnanvIununasnsaeuniwiionisdoans (CLT) awnsn
fiavinuenisiliwarnaynestinidouliganiunasivitmunldesnsdussavinim uenanid msiiaan
naumaaesdiazuuuTinuzmsilinviisauiteauinlagsniinguaiuauiaenadesiunanising
989 Huynh-Cam wazame (2021) daduaiddeientunisldmeluladnisng (Szuu MOODLE)

Tunmsimuinwenisils wuinsldmalulagesuladlunisdnnisiseunisaeuineensilinwidingy
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aunsateiaNadugrivesidoulfesniiuszantnm TasazuuurinugnmsilestnAnufiouse
S5¥UU MOODLE Snswanndusgnsseiiiesannnisvnngeunoudey (3.82/10.00) Msnageuseninaou
(4.51/10.00) LAZMINAGBUNSTEU (6.00/10.00) Feuanslimiuinisldmaluladoeuladuesosdioly
ﬂ'1iﬂ'@umﬁﬂmﬂﬁﬁqmm&mﬂﬁxmﬂmmmmﬂﬁﬁﬁauﬁmaﬁquégq%ﬂﬁ WulAegatunsldyakurn
aaulau“lm’nﬁ%’&Jﬂ%y’q‘ﬁﬁ‘?i’;aiﬁﬁﬁmﬂzjwmaaqﬁﬁﬂmmiﬁqmmﬁ&mmuLﬁammLéﬁ’ﬂ,aqm’j’mfjumuqu
fiSsusesnnsaeunuuUni

3. BAnsinnufianelasiomsdnnsiBeuimuuwiAnnisaeuniviiionisieansuiugauuy
Anooulallasnmsweglussdunniian ( = 4.55 S0, = 045) HderadunmenisdansFouim
unAamsasunwiionsdeasiauiuyanuiilnesulatiidnuus g Soududdy Walenali
BouldildmsulufanssumsiFousiivarnvane fimslddeiiviuaiouadidsldie uasannsathanug
uuszgndl fluiinuszriuldl FsaonadostuanuAdoues Bunhla wag Sujaree (2024) AifnwINSHimILA
sinwgmsile-yamuiulaglinisaeuntviiionisdeans (CLT) dmsuiinGoudusisonnu il 2 Gawui
thiFeuiinnuiieeladensdnmsiiouimuunga AT Tusedunnn WesanAanssumsisousidums
doansteligisouldiGouinuiluuiuniidanumne aunseilldluaaunisaladld wagdnayniu
nsuNwIIUsEma nsiidandenufiseladesudemuasianssunisidousinniian (= 4.59) du
ordumssdemililunisianaousienudenlosiuiinusysniu hlvFouduusslonisazan
ddessBounideaun dufanssunsFeuiivarnatstionssduarmalanasnsildiusom
voujFou dwmalifussenianiadoudliauaynauusagyiie uenaini nsiitAndaudemelasie
sudeuazypuuiiinesulatluszduanniian ( = 4.50) uaasliiiuinnisliivalilaglunisdnnisFouns
gounwIiUsEmARNIsaneUaUBILFINTve S uulugaRdvialidusned Tasianzegnebanis
1% Google Classroom fitaeliifiFouannsnirfumaadouiuasuuuiindialsyniiynnm feaenndesiu
NAN1TI98UD9 Nguyen (2021) ﬁﬁﬂmmsﬁ@umﬁﬂwzmiﬁaLLUwaa‘ﬁuuusiquuaa EFL Tusyuu Google
Classroom wuiiin@nwdnivgfuuseadauinsensld Google Classroom Tngussiuiilézuniis
walvgsanlann Anudglunsldnu anuazainlunisidfauaunsnliy n1sdanisienans uagssuy
maudafiou SenaaiRmandteduaiuliSouansodouinmuildesndavguuasdusyansam uay
Sraenndasiuruisuves Nguyen et al. (2025) finwniestunisiimeluladiiietieiamnainuause
Tunseenidenssugndnwiisauudmivdisoulnelaefinnsussgndldileiu Automatic Speech
Recognition 483 Google Translate dswuin Aseudnlnglinnudadiuinnalulagvelinananlasu
feedback agmmFuiiedesioudtenuesueniiluafou uastivanmmuinninafifedinesnides
asagndnTeau Fdefunidunaeduneuiugiuveanmsimuninusmsilavideauii
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Hnujudvinwenisdeans lnseanuuufanssuildunistujduiusluaniunisalass wu unumauus
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vinwensilslviduseansangduy

2. nwaniTefiwuidasiienufioveladediudemuazinnssumadoudiniian daeu
FamadenidemiviuatouazasandostunnuaulavesfiFou Tnsawgideiiieatesivaniunisal
TufinUsedriu 1wu msinme nmsteves nisuenia Weliieuiulsslonivarauevesnizou
aedsaun Suarihlugussgdlaluniadousfifiuanniy

U
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3. MnuamfefinuinsdanisFoudiuiinduouuuiinesuladielig FouasaiFous
FnunnuansouazIaIveILe T zastiy aouinwmsifaszuulassa i umelula
asaumaiisesiunsliau Google Classroom uazioUndiadunsiiouidug sudsinnsevsaliiaou
fanufusiinurlumslinaluladvariifoaisassdunFousoulatiifinmnin

Forausuurlumsiduadasaly

MMranTIdeEes msdansiteuimuuunAnmsaeuntiiienisdeassiugauuuiinesylay
WerimuvingnsilsnmniFeaunmesianlve fidedddelausuurdmiunsinuidelusmaniileses
onasdmmuaginmatsumsaeuniwdoauliissavsa ety il

1. arsiimsidenfnwinguitegniiinainvate q andunsAinwnilegeuntsiieauily
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mMAfelifngUszasdiite 1) Anwanmiigvuazenudesnslunsimuinuemadeuns
gaNguauEInggIL CEFR dwsuindnyivdnes way 2) wumndunisiaungduuunisdanisiseus
WlevianTinygnsdoununsinguaunseusnnsgiu CEFR dwmiuin@nunivndnag Uszvinsluns
W fo nfAnwdulil 3 Ynnsfinw 2567 nendemstiniineg wminerdesasgnsruas S1uau 227 au
910 12 naudeu in3esileldlunsids fo wuaeunuanmiymuazanudesnislunmsfauinue
M9 TsuUN1189nquANNIATEIY CEFR vosdn@nuiivndnag wazuuuduniwaifilassaing
(Semi-Structured Interview) afldlun1siinszsitonaiieUsinm fe Anads wazAndouuunnsgu

wardinTevideyaldenunnmeniTiaTziion (Content Analysis)

NAN1SIVYNUI

1) anmdyniinunisifeun1wsinguanunseunnsgiy CEFR vasind@nyilvidnagiunm
FIBYTEAUNIN (X=4.22) uagauanudsanslunisiauinuen sideu wui dnd@nwiilanudesnis
Wauvinwelunmsileulunmsalusedvann (X=3.51)

2) wamslumsiauwineznsBsunmmssngy fie mewanngUwuunsiansSeudiiterinu
VINBENMITeuUNEINgwINUNTaUNINSEIU CEFR dwsutind@nydvanasd 4 wwmia fie 1) dinseu
UINTFIUAVLANNTOAUNTREUNWITINEAUNTOUNINTFIU CEFR Tusedu Bl inwmunfanssuns
JansiseuiwasmsussidunadiSeu 2) duuifnieseunisiseuuagnisasuy (Teaching and Leaming



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
192

Ui 5 atuil 2 (nsnAN-Sunew 2568)

Cycle) wszenaldlunisosnuuusuuuun1sdnnisisews 3) hnseuwuifn TPACK inysannisluguwuy
o a v & v . . | I A P o a 1%
nsdanTsisews wae 4) Wenld applications w19 q wnduinIesileatuayunisisous

AdATY : INWENISITEUNBISINGY NT0UNINSEIU CEFR dnfAnw3nninag

ABSTRACT

This study aimed to (1) investigate the problems and needs in developing English
writing skills based on the Common European Framework of Reference for Languages (CEFR)
among pre-service teachers, and (2) propose guidelines for developing an instructional model to
enhance English writing skills in accordance with the CEFR for pre-service teachers. The population
comprised 227 third-year students enrolled in the academic year 2024 at the College of Teacher
Education, Phranakhon Rajabhat University, from 12 sections. The research instruments consisted
of a questionnaire on problems and needs regarding English writing skills based on the CEFR
and a semi-structured interview. The quantitative data were analyzed using mean and standard

deviation, while the qualitative data were analyzed through content analysis.
The findings revealed that:

1) The pre-service teachers experienced a high level of problems in English writing
according to the CEFR framework (X = 4.22). Similarly, their needs for developing English writing
skills were also found to be at a high level (X= 3.51).

2) Guidelines for developing English writing skills are to develop an instructional model
to enhance English writing skills based on the CEFR for pre-service teachers consisting of four
directions: (1) integrating the CEFR writing at the B1 level into learing activities and assessment,
(2) applying the Teaching and Learning Cycle (TLC) in instructional model design, (3) incorporating
the TPACK framework into the instructional model, and (4) employing various applications as

technological tools to support and facilitate learning.

Keywords : writing skills, CEFR framework, pre-service teachers
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vinwemadeunwssnguiuinueddysonsiteuiiasmsUsznorindneg esmnludag i
ﬂgﬁ]sGTaqﬁmmmu’1izﬂ,uﬂﬁ?iamﬂuizé’ummmaLﬁavﬁ'ﬂﬁdmmi P LAzLATOUITTNIZAU
wni faduineenadounndinguitdonadesiuinmsgiu CEFR daliagannsadsusye
13 WlausNay LLaaﬁLLﬁﬂL‘U?ﬂIEJUL%EJuiﬁJUﬂgGhW’]a 6‘5@L“ﬂumwﬂﬁxé’uqmmw%m%wmﬂmgﬁzﬁu
@1na (Council of Europe, 2020) WAARAMSANYMENETUNU invenadeudseadulymuayguasse
flansiseuivaneUsEn1g Lun (2020) N1 dseuluseiugaudnyitounnsewnumadeunudngy
wiu MadentdmAnidivinms nmsldheinsal uagnisdnlassasanudesuegignsios Fadenalinig
Foashidhnunarnnanusiaiios

Weufdgmdanann Ysswalnglddinmsihulovenmataunnudnguitdstu nseuannsgiu
mmmmsamqmmmaaq‘liﬂ (Common European Framework of Reference for Languages: CEFR)
srldifuuums RlusedunsfnwuasnsUssdiunagieu (Coundil of Europe, 2020) nsausnasgiuil
Igsuniseensuluszsuunnmniiiduadesdioddalunsesuiessiuanuannsananiw Tnefmun
sedfufaud A1 9ulls C2 warasouaquis 4 finwzniw i fnwenisila nawn N3y waznaideu
Uszinalnglafianuneneuysannis CEFR Wiuuleuien1siieun1saeun1wdnguuainsens
Fnwisns suddddunasilunsssfuguandudisluszdugaufnudaund 2557 uduan
(Chumworatayee, 2019) uwsinanisintuldasedslivssqulmungegnsdivss@vaninunniin 91nkanisin
iy N8N uredleaIns1ea1u EF English Proficiency Index 2024 (EF EPI 2024) AzMUUAN18INg Y
vosUszmAlnaglududuil 106 990 116 Yszina feazuuy 415 azuuy Felduseiuinuznvdngy
7i “fann” (Very Low Proficiency) Tnedusiuanasannd 2023 (Susu 101) wazilinzuuuanassnawmui
SoiaeouliiiuismuimelumetaninuenndinguuesiGeulne Tnsameinuenado
fifosenfomnudiulasainaniu ddw uaznsinesduszneudeniuegiedudou

Fromni nsfnvianmiymiuazaudesnislunistauidinuznindsuniwngy
MULIRTEIU CEFR vatin@nyidvdnag wasviouliiuanmdymasdunsimuniinuvenisdeu
Tuthagtu uazthdeyaildainnisAnuanldiduumaunstannnsianisBeus msnsuwuiaun
wéngns MIvonuUUNSEEUNSABY warnsinfanssuadurinusineuaussiemusfioinIsvesisou
DYIUYIATY ﬁm%aé’qsziaEJEJﬂixé’]’uqz:umwﬁméﬁmﬂgiﬁﬁm’1a,Jemniamqmmﬁaaméaﬁvmmagma'ma
wazdanumFerlunisusznevinamlugalan1fdmi

IngUszasAvaIn1Idy

1. edAnwanmiymuazarudesnislumsimuinuznsdounssnguniunnsgiu
CEFR dwiutinAnuinaineg

2. iednwiuumslumsiannguuuunsianisBeuditedamvinuensdounudngy
MUNTOULMIEIU CEFR dwsuin@nyiivndnag



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
194

al

Ui 5 atuil 2 (nsnAN-Sunew 2568)

Uselgmninlasuannnisive

1. Ideyaieivanndymuazanudenisvesin@nyiivdnagiunsimmunrinvensiliey
[ = v = & = o o Y

Adange lngwenleariunseuamnsgiu CEFR Faulusasgiuaina fansnsaluldlunsiamuniinee
NsWiguveninAnY

2. I sdnnisiteuinisideuntssangumusduuunsinnsiSeudideysannsuuifa
ffiuszansnm wasihlUlddunumdifaeuluseivanudnuilusednawdingy

3. lauuwmdluniswSeuanundeulvnuidndnwividnaslunisusenevindn nmsdeans
WRYINTG waNTYIRANWITINSaenAaediulnsgIu CEFR

NSOULUIANVDINISIY

v
v a1

MmAetigadnwanmdymuazanussanshunsiauinuensleun YIS ¥R

q
=

CEFR dwiuin@neninninagniunsousnnsgiuauaIunsanianIsideuntssing wiesusenalungs
avzmwsﬂiﬂ CEFR (Common European Framework of Reference for Languages) Tusgsiu B1 (ﬁ;ﬂ%}mm
dase) wazthuldidusuimalunslunsifmunguuuunsiansSeuiidaysannsunanionanninue
MATEUNTWITINquAUNTOULIATEIU CEFR dmsutindnunivdnag nglarimuanseunuifinniside
uanafanIndt 1

anmdgninarAuAoIn1TiunITHmIUI

o - o LUINNIUATHAUITULUUNISINNS
NNYENTVGUNIIBINGY g

SUUT NN U NWENITRYUNTIEN
1) NIBUNINTFIUAIINAINITONIINIG g

[

- o o 29N WHNNTOUNNTIIY CEFR d115U
Weun1wsange CEFR Tuseau B1 f -

o =2

o < YnANWIIVITNAT
2) 83330anWN 19N (Genre) o

AN 1 NFBULWIAAIUNITITY
52iUguITINY
n53deaseliiiuisn1sidouuunaIuds (Mixed Methodology) $¥#IM19N15398LTeUSHNu
(Quantitative Research) uazn1533eianmnm (Qualitative Research) wielildteyaanmigmiuas
ANNABINTTtUNM IRV YENSTouN ¥ SInguaunsaulInsgIu CEFR luszau Bl uasuuivig
Tunsianguuuunsdanisseudiiivszdnsam Salussnuifeadesdil

1. Usgnsuasngudtagrenldluamuidy

v
o a o =2

Useynsuasngusiieg1e fis Unfnwdutin 3 Inerdenisiiniineg uninendeswignssuns



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025)

195

Palddnfnwienniwdingy Nawmedoussusednnsiauvinyeniwdngudmiuag Insfinw
2567 §31U 12 NgUSY 593 227 AU

2. n3esileildlunside
1) desleldlumsidardeiinn fe 1) uwuasuawanmilamuazaiusiosmsluns
Wanvinwensleunaingunui1n g u CEFR veain@nyivniineg lnedlaswasuwuuaaunudnuiu
3 o e (1) Toyadesiuvesimounuuaeuniy (2) anuamnsalumsiBeunmndnguanasgy
CEFR vasiindnudvndneg uaz (3) anudenisuazanudndulunsimuinvensifiounvdngy
MRS CEFR vestinfnuindnag lneddvviauasnndaaiaiu 0.97

2) wisesilonlglunTidendannnm Ao wuudunteainelaseasne (Semi-Structured Interview)
WeRnwdeyailiedn uaghuimalunmsiauinvenslisunwsingunuainsgiu CEFR vasin@ne
Aneg lngilddvilanugenndeuriniu 1.0

3. nsiiusausaudeya
FAdelduuvasunuioaeuauaudaiiuresinAnwdulf 3 Inerdunisfiniang
uwinerdenvignszuas Aadlddndnviennwidingy AamaideuFounginmetamusinugnm
dangudmiuag Ynsfinwn 2567 G31u3u 12 nauSeu 530 227 Au wariIdulATuLUUAUNINALIIN
thnwdnnu 162 @Eaduiesar 71.36) uarliuuuduauaifdassaadiedunvaifunutindnu

U3 12 AU SEEEatunIAIuN1g AatAu-naAINEY 2566

4. M5ATITTaYA

v
¥ a

AI38ATEndeyaldauTinunuuuasunudr T mdyniuazaiudenislunig
Wawinwenwdingy lagyimslinmgimenade (X) dudeauuinasgi (S.0.) uariineideya
Wanunmlagian1sinseiilenn (Content Analysis)

NaN1SANE

91NNTIE 1509 MsAnwanmUaniuaraudeanIslunsiauTinye NS TsuNBI8Ing Y
M1UU1951U CEFR dmSUTInAne1 v Bnag a1un3auaninansiduuasn1sinsendeyanuingUseasn

v
v a

ANSITEAIUA N UAIL

1. wan1sAnean mUgyniuazaudaanislunIswauin¥en15138un1¥IdIng¥nIY
WN3gU CEFR dmutinAnendvntnng

1.1 msiwsziideyandluvesindne
foyaviiluvesneunuuasua T i aneivn seduarmadaiugulunisléan
Sanqueny CEFR uazUszaunsainmsldnudangulunisdeuiienisdeasiudinusesntu Sinsei
Sruauuazievas graunuuasUa 162 aziBenfimssd 1



113815398KaTUTANTITUNNNTAN Y UINYIRETIVAYNTLUAT
196

Uil 5 atfuil 2 (nangnAs-Funnau 2568)

M990 1 Jeyaviluvesnaukuuaauana 1913 seauanuatntunisldniwdingy
#»14 CEFR

518015 U fowaz
L
U8 46 28.40
AN 116 71.60
374 162 100
#1139
AMAAERS 21 12.96
mMsfnuUguiy 24 14.82
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Hunwdinguiness Snitsdeaanudilalulassaiumsideuvesdenti (Organization) vesunai
wiazUszinn Ishiansnsadeuumanalinamlaviedeaslignieanuessadnualidmnenieysziam

yasgouniniu q dnAnwuisd@iuiilgmlunmsidenldmdnyiimnzauiuuiunsolssinnassunaig

v
=2 o =3

Tagtaniznsldnrwsengwluszau Bl uenaindunAnwidanansninuiiuinlunisiinuniiies

VOINMTTeURY mnivuaiisentnAnwiiuszaunsal vsenssiuanuaulavgiligiseulinsegdle
TunsWeusniy

2) anusesnslunsiawyineensey dnAnwdulngfesnistniunisi@euniwdingy

o
9 |

fansszauUTElon wagszaudenthunluusuldluiinuseaniule wu nsiisuedunedunausng 9 1ieswin
Pduseahlldlumsaeusswid@linujifnsaeuluanufne nsilsuiiouoniasessnveinuediie
gevealszaunsaliieunafidila Wesnnlutagiuindnwasimeundeasiuluiedinuesulan



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
200

al

Ui 5 atuil 2 (nsnAN-Sunew 2568)

| 1 = a A a ] I ) A o 6 1 vy
A9 9 WNTU WIeNssuBLansmNAnTiuluUsE AU sdruludedianesulatag o lngaenlill
o a va a vy % P a 3 Ao W A v a P

nsdansseuinesueligiseudilalasiaiimenisifou wazasruseneuiiddyielvinmsdeuivents
A ) | o Yo a 1 P2 a wa o a o ' A v a
doanslusysiu B1 agedniau eenlidanisiseusuuuasiieun lagviianssuavsends iiveliinadu
Judevisensiiieudisiiou sosn1sAmiuzdilarn1nTITuuINgaeunslussezanssulazuen
wasey wazdasumIsmalulagfdviaalislnaing 4 anlduseneunmsdnnisseus

3) LUINENISHAIUINITSIUNNTADU UNANW AT BLEUBWULLIN NS sUNSaauNYelauINAIS
Judnwue AanssudalfiRunnniinisussens wu mevianulunguite@eudesnny Weswinnshe
° & ' v Yaa A PRy o X v a v = a
eudunguaglaieudBidsunnieusaziulannntu sndulunsesuislasaiamanyivsameda
11 9 dnAnwdensiainisiienansddaeudeusgiatniau dnvismsussyndldunannesufidvia (Digital
Platforms) ¢n¢ 9 MUalonalyigieudeusiuiuwuy real-time Wi Google Docs, Padlet wagldsy
JolauakUEAN AN TLaIaWTILA eSeuausavhuiuluies visenduluvisanduitnu faeuens

v A P o wa | v oA A ¢ ' A v
augnlilfinadondludnlul® wu nsldwiestiensiaasuliennsal 1wy Grammarly fidaeliiiiuge
i 1% < v & A o | ° v v
unnsewazinlulasings lngeugnlildiean1snsianiwwintuy iWewntusunsuiaina1nazilidile
v Y £ Ho Ve v o aa o A a Y 1 aa

nsldnwgneaewnniu uenanlifuinmsauenuslviimslvdedaniiveivenisisous wWu Ialen1saeu
N5 BEuuN YouTube, Aasasaulatl (MOOCs) viseuaundindulniden AYieiiulonmaseuineniies
uenipaseu WnAanssunsleuseulall 1Wu Blog, Discussion Forum 38 Social Media MUaNuUNL

L= 1 2 a a Yo 4 VY 1 %
unﬂnm”lmﬂm%u%q LLa%bLGﬁ‘Uﬂ'ﬁIfﬂ(ﬂaUﬁﬂﬂQQ’MGLUDQﬂ'JN

2. wan1sAnwIwuINIelunIsHauIFULUUNITIANI SIS Bud R inBen1slgun1w
3INOEAUNTIVNINTFIU CEFR drnsutinfnunIvadnag

1) WNIBULATPIUANUANNTANTS89N W CEFR Aumuaunsalun1silisun1sding e
lusedu BL iimunfanssun1sdanisiseus uasn1susediunagiseu lnefinnsanidenisideuainesse
dnweaugidmung (Genre) ﬁﬁi’%f]uﬁuﬁﬁsm W n1swEsesUszaun1sal (Personal Recount) N1sidlen
\iouans33nns (Procedure) wazn1sideuiionansnnudawiu (Exposition) Wy wazdesfmunaiy

ANUNTOAUNSHINIY FaUsEnaUMIEANansaluNsihiensalwasmdny nslolaseasresuselead

'
=

vannvanglel 1wy Uszloavenian au Ussleaieuly Wusu mslddidondivnzauuashidudounnn
msdenlouazadiuvasszlonsgrsauimaasa

2) ULUIANNTIUNSISBULAEN15@OU (Teaching and Learning Cycle) ‘U%’UUEQICS]EJ Butt
et al,, (2001); Derewianka, (1990) 1Uszendldlumssenuuusuiuunisinnisdous Wesmnuunfnid
gatiunengininagnsvharndlansldmulunihidedans (Social Purposes) Msiany
dnlaludnuarvesaniiliuasnudiuluuiuneig 1 fiaseunquits 4 finve Ao msfls n13ma 381U way
M3@eu uazthlugnisdeansiiiszansam IaowiunszuiunmsaeauuunisiFeus (Scaffolding Process)
ffuszuulneBuanmsifiseusouinmlusiuuumsmuauvdefianmnistismdeainagiasuney
Tudduusnaunseiislugnisouuuudassdenuesdduiigaidmanglunishanudilanisldn
Tunihfldedsny SsaenndosiunrusiosnsiunsimurinsemadeuntndainguiithAnuiaueus



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025)

201

3) UINTOULUIAA Technological Pedagogical Content Knowledge %38 TPACK Model
(Mishra & Koehler, 2006) i{fos1nuwnani sesiulvigouansaysannsifenly LAYNARFOUTANTIUMNG
wielulad ileliilenuaenadestufundnnguiimsaeunanifominfiaou deldlumstanisdsumsaeu
WLLri;:JL%'&JuIm&JQaawﬁmLﬁaﬂmﬂiuia@slﬁmmzauﬁ’uLﬁam Wonaluladlilvanzauiuinnag uaziden
wmiu‘[agiﬁmmxammauammﬁ%mgmamﬁam %W:ﬁhﬂslﬁQJL%'aummaﬂﬁwmﬁﬂwﬂuﬂmiwﬁ 21

4) denlduoundiatu Uszlnn Mobile Application, Web Application, #5® Ai-supported
applications flansnsavihnusiuszuvssulaviflensaaujduiussenineaounazyiFou nmsiaue
ilewiivnaule WAZNNINBUAUDIAINABINITRNIZAEIUFULUUAN 9 WU NITEANANILAR NMTDBAWUY
HomsBeunsaeu nMsvinusiuiudnsuinus iy Wswnsudieasavaeuliennsel TUswnsudmsy
Wauinwensidou wasweundndufitisadsuudiinialanou woundeduilduesesdiolunsasivasy
Plagiarism S?fdLL@UWSLﬂﬁumd’]ﬁﬂhaLﬁuﬂizﬁw%mwmﬁﬁauif afasegdla uaratuayunisiseunisaeu
TugaRdvialaognefivsednsnim

ayUnan1s3deuazaiusnenan1sive

1. @5Unan15IY

HAaUBINISAN®IAN MY Y IuazAINABIn15TUNITHAUITINBEN 1S T8UN1¥I8INg ¥ATY
W1M3g1U CEFR dwsutindnydnanas wud dndnyidnnagianmdgvilusiunisdouniusdngy
anasgiu CEFR lunmsmeglussiuinn (X =4.22) diefinsansiesu wud dhdnwdanwdaym
fumsdeununsingugsiian fe nmsdenldlisnsallunisdounwidangy Grammar) (X =4.43)
sosasnmugdu liun mstevendenilumsifeunsngs (Content) (X =4.38) maiauifomlid
anudaLiesdenled (Cohesion) waznsidenldsdeusine 4 (X =4.33) ilefiarsanduanudesnisuas
anudndu wui dhanwifianudesnstunsiauinuganundinguluseduann (X =3.51) efiansan
seiutnAnwiinunessnmsuazarudidulunisiauiinvemsliountndnguaiuuinsgiu CEFR
vostinAnu ivInagaan 3 d1du e madeutemnuiteuansnnuiu nsTnaddonan iumsde
Toidafifiosn 4 geftan (X =4.16) maduodunedunou Miferdestunmsasu (X =4.08) uazmiidou
edoannnisafluefinviedsuusseewmmsnifianiniuluewan (X =3.78)

nan1s3ITedenunnazrieuliiiuinindnudiasdszautymilunisdeuniwdingy
Toganensialiennsal msleuleslselen wagnsileugontinlvgennassdunusiy srudenisidenty

Y I3

Ardnifmunzay Jedwmaliaudeuriaainugndesazainudusssund vaugieaiuindne

= v

finnudeanislunisimuvineenisileunsuaseaulsvlonaudessaudeoni lnganziifgidaiu
nsseukardinUszdniu detauenuzainind@nudliiudmnudndulunisdnnisseus g jos

o

mavheusiiu nslasuAmuuzdiuagnsnsinnuegvsiailiednngaeu naenaunisussyndldinalulad
aa o -

Aivauagdedafiiie eatuayunisiSouiuasimuinvenisileulvaenndesiuuinsgiu CEFR
Tusedu Bl



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
202

Ui 5 atuil 2 (nsnAN-Sunew 2568)

wmdlunslunmsianngduuunsdnniseudifiedmurinuznsidounwsngun
N59UNINIFIU CEFR dmsutinAnunivn@nagusenaurmie 4 Wuimnd fie 1) 4INToUsnsgIuauaInse
AUNTTHUNYITINGBANUNTOUNNTZIU CEFR lusedu Bl uniaunfianssunmsinnisiseus way
NsUTEEIUNAIS B 2) MWWIANITaUMILSBULAZNNSaaU (Teaching and Learning Cycle) uussendldy
lun1seenwUUIULUIUNSIANSISELS 3) 1nseuluIfn TPACK snysannistusuuuun1sdnnisiseus uay
a) \Fonld applications e q suuaTesileatiuayunisiFeus

2. afuTEHaN1IIY

HaveInIsAnwanmdymuazaudesnislunsiauivinyensfsuniwdinguay
NI CEFR dmsutnfnurivi@inag wudrdndnwidianuaiuisalunisleuniuwidinguaiy
1a3g1u CEFR Tunnsneglusedulunans (X =2.60) uazuandliiuininAnuniilemduinwenis
Feudeunndu esnniinuemadeunmudinguiurinugioniiaalunniinuznn Wuinveuuy
Productive Skill fisjaifunsaneveneudnuazanugndeslunislinuiieigeudlaesunsualves
#l381 (Thanonrat, Theerawat & Phanupong, 2023) @annsadiu Byme (1988) finaimavesnisideu
awisnquannsatsuenldiseuaunsaiuiviweiGeu

idefinrsananmiymiunsdousediu dnfnudanmdgmiunsdeunniian
3 gunudsu el madenldlaensallunisBeunissangs (Grammar) (X =4.43) sesaaunaadiy
ud msghenenifernlunisideuntwsangs (Content) (X =4.38) msifeuion iiilmuseiiiendoules
(Cohesion) warmsienldsidousing o) (X =4.33) aeandasiiu Sangdat (2013) inanairdaymilunisideu
finvdumnlutssmelng Uszneusne Tensalfdm diuiu wdemanelssaneu wagn1saznae
uaﬂmﬂﬁ{]zymﬂm%wmwé’aﬂqwd’susi,mgl,ﬁwﬁmﬁmmﬂQ"L%uﬁmbzavﬂzywwiumwai%laewnaaﬂ (Ferris,
1999) mswaauvanvianelus@s (Vocabulary Range) vilildanuiadondiilimngan iesann
ASIFENVIRSAR (Laufer & Nation, 1995) wenanni AU UATINYENITINIHULAYNSISUSESALAR
dlfudeurannudaauardiuiianzan (Sitva, 1993) Snindadiauiiananamenalnnsifeu
wu msldiniemnenssanou msavnamin waznsvansldmsnusiuiingiledostududsylen
(Hyland, 2003) {Jzy‘vnméﬂﬁasﬁauﬁqmmﬁﬁmaqmﬁﬁwmﬁﬂwﬂwaLs‘ﬁaummé’aﬂqﬂwmﬂum83’?@

idlefiansaunduanudsanislunsimuinyznadouniusanguauuinsgiu CEFR
vosinAnyinAnes wud dndnwianusenslunsiauinuvenrwndmnguluseduinn (X=3.51)
\eanniinwemsdounmsainguiduedesiodifylunisdeasiasanglulangaida Lﬂuﬁyugm
ddnivieliaansadeasuazujiRnuliAndnldeddiussaviam dndnwagsndudosimurinue
mMadsuiiensdoansndnns Wy madouuiunsaey S18URANISEEUS wasionaTInTnau 4
(Ferris & Hedgcock, 2014) wenani ynwensdsudsthedinlonalumsudsiulusesuununend wu
nshTlassmstauInEnsensinwseluseUsang mastmuthvsisdausidudmiuns
fevennuSuAgiGoy Seasiitvinueniadeuiidaunsooonuuuunidunasdomiifinanwlddndy
?J'ﬂi%é’qL*T;lumia'aLa%mmwé’ﬂwaiﬁzmqmmLﬂuﬁam%whamm%ﬂg (Hyland, 2003)



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025)

203

Weiasanamuausenistunsimuins@euvestindnwianniian 3 §1au wuii dndnw
fosnsimunsileudeanuiiowdnsmnufadiu nstnaddeniny iumsdeleduaiifiess o gafign
(X =4.16) Msilgussuretuneu Meesiunisaeu (X =4.08) kaznsideuldsasnnisailuafin

A A ¢ al a X — & va v oA o ¢ a 9 )
WIBlguUTTENEmnN1salnaziintuluewan (X =3.78) Fuiduifenassaanuainiuniuiidennqedniy
1 o & o o a P a A oA P
AMUABINITINTUlUNTHRILINEENSWeY Ap NSWeuiiarasealsyaunisal (Personal Recount)
a ~ aa a ~ a < . = v
NI T UNOLEAII5N1T (Procedure) WazNISLUBULNBLAAIAILAALAY (Exposition) IA1LADINT
lumsiaundsnan aenafeiuansTauemUUsENIARMENTIINITATANT 1309 T18a8LBRLATEIUAINS
ea a Y o W % a a o A ' o
wazlszaun1sallvanag audetadunzan 99neNnsgIuIn TN @UUN 4) WA 2562 s¥UI Ao
ansaldvineenisile N1sue N3N kaeMaTsunwgInguiiensieansiredisgnaedunisteu
nsaeu viselunuieesiuInTneg uanisgazideatulinisaiadeasueivinsliniudngy
A & v XY a A & a Aa o W ° = v
WiBN15@0E15 AUNSIEYNEENSAEUNENITERET I IUSUNTINUTEI T ULATNISYINIY F9UsSENaunae
1) anunsaeutennuiwenlesiuegaielumdendungluavaulavesnwedd 2) aunsadeu
JomnuduiINuIsEIeUsTauNITal ANNSEN Waslrnn13aia1e o nieuseaBenuduld 3) awnn
Feumusseneineatiumanisallduay 4) ansadeusenudu lugluuuinasguiniideyademiansmy
A9¥nsle (Office of the Teachers’ Council of Thailand, 2020)

MnuansAnwilumslunsiaungUuuunsiamsGeuiiewmuninug s deundngy
AUNTOUNNIFIU CEFR dmsutindnuninndwag wuir nsdinseuninsgiu CEFR seau Bl uniu
wWhmnglunisesnuuuianssuuaznisussidiunanisideu derdunisidenloanisiBeunisasuniw
Sanquivanasguanaidaiau InsguiuumsinnmsidouimstusuuuuiiinsysannisuwAnmsisou
nsaeuMwkazimaluladediuningay lnefmuaiidenisilsunuesindnumugn1enIw (Genre)
fiff3ousndusedld 1wy nisid13esUstaunisal (Personal Recount) msi¥ouriteusntanisnis
(Procedure) wagnisidisunaniadudaiiu (Exposition) lnauszgnalduuifnisseunisiseuuay
msaeu (Teaching and Learning Cycle: TLO) umsimunguuuunsiFoud SauundniazdasligiFou
dlansruaumaideussradutunou fudnsaduaudiiugin malienesifuloy meadsnudo
s Waufamsasnudousenuies Faldifesianvinuensdeunidaysanmsineedu q léun
nsils Mane wazn1seu Mlgiseuaansaiaunwluuiunasalaegiaivss@vsnm Butt et al,
2001; Derewianka, 1990) il nazuaumswaztunouluwnani enadesiuanudoansvesindnu

Pein1snstiemdeanaslussesisudulasnMsianlugnsdeusenuedduign

wonantl s TPACK indunseulumsysannissuuuunsiSous asdelitaon
ansaysanntsaluladidfuiden uaziinisaouerunngay Tnsdunindenldineluladi
denndosiuaztiniasuaiainuensandaining MauAtam waznsieusauiy fuduineed
ddalurinssedl 21 (Mishra & Koehler, 2006) §ati Haoumsifenidueundindusing 4 lunsatuayu
milﬁ%‘a‘ui 19U Padlet, Google Docs, Grammarly, Write & Improve Wag Live Worksheets WeTheudia
Uiduitusuazusegdlalumadoud suiaduayun1ndoudiuy real time uagnisly doiauenuzuuy



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
204

Ui 5 atuil 2 (nsnAN-Sunew 2568)

VUIA1 #9ARADINUIUITEVD Muntrikaeo and Poonpon (2022) navinnisldmalulagfdviaiiaennass
fuillemazdelvidiseuinanunsevidniluaussausvanuaazansaRmLYIn¥en 1S UA Y

£ ¥ 1 aa a a
dangulaegifivsedvsua

YaLEUDLUL

YA v Y

MnuaniTeiinariantu fiteideiausnurlunisdniunsitesoludsd
1) ddunsAnvuaziannguuuunsianisdoudidaysannisunAaioimuinee
NMSAPUNITIN¥AUNTEUNINTFIU CEFR
2) thytuuunsBeusiiaunduluimuinezmadounvsinguuesindnyivinag
ilefnwUszAvEnmuazyseavinavesguiuusield

ARANISUUTENA

mui%’aﬁlﬁ%’unuaﬁuaﬂgumﬂ NBaNUITY umInendesuignszuns UssinUaudseanu 2566
AMEHITEUVRUNTEANANITUITLUAZITNUY UMINYNTETIVAYNILUAT ANENTTUNITHNTIAMIA
Admauazinrvaeuiniesdlelumsideynviiu dndnwngusogimnau ifldmsiusuduusslovl
AENINAININWITY

LBNAN591999

Butt, D; Fahey, R; S; Spinks, S; and Yallop, C. (2001). Using Functional Grammar: An Explorer’s
Guide (2" ed.) Sydney: NCELTR, Macquarie University.

Byrne, D. (1988). Teaching writing skills. Longman.

Chumworatayee, T. (2025). The implementation of CEFR in Thai secondary classrooms. Journal
of Education  and Social Sciences, 12(1), 45-59.

Council of Europe. (2020). Common European framework of reference for languages: Learning,
teaching, assessment — Companion volume. Strasbourg: Council of Europe Publishing.
available at https://www.coe.int/en/web/common-european-framework-reference-
languages

Derewianka, B. (1990). Exploring how texts work. Sydney, Australia: Primary English Teaching
Association.

EF Education First. (2024). EF English proficiency index 2024. EF Education First. Retrieved
from https://www.ef.com [2025, 30 Aug.]

Ferris, D. R. (1999). The case for grammar correction in L2 writing classes: A response to
Truscott (1996). Journal of Second Language Writing, 8(1), 1-11. https://doi.org/10.1016/
$1060-3743(99)80110-6.



Journal of Educational Research and Innovation Phranakhon Rajabhat University

Vol.5 No. 2 (July-December 2025)

205

Ferris, D. R., & Hedgcock, J. S. (2014). Teaching L2 composition: Purpose, process, and practice
(3rd ed.). Routledge.

Hyland, K. (2003). Second Language Writing (2™ ed.). Cambridge University Press.

Laufer, B. & Nation, P. (1995). Vocabulary size and use: Lexical richness in L2 written production.
Applied Linguistics, 16(3), 307-322. Retrieved from https://doi.org/10.1093/applin/16.3.307.

Mishra, P. & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framework
for teacher knowledge. Teachers College Record, 108(6), 1017-1054. https://doi.org/
10.1111/j.1467-9620.2006.00684.

Muntrikaeo, K., & Poonpon, K. (2022). The effects of task-based instruction using online language
games in a flipped learning environment on English oral communication ability of Thai
secondary students. English Language Teaching, 15(3), 9-21. https://doi.org/10.5539/elt.
v15n3p9.

Sangdat, K. (2013). Media Performance Test or Teaching Package. Silpakorn Education Journal, 5(1),

Silva, T. (1993). Toward an understanding of the distinct nature of L2 writing: The ESL research and
its implications. TESOL Quarterly, 27(4), 657-677. https://doi.org/10.2307/3587400.

Thanonrat, N., Theerawat, B. & Phanupong, S. (2023). English writing skills with a focus on process:
Principles, problems, and solutions. e-Journal of Education Studies, Burapha University
(eJES), 5(2), 1-15. https://s001.tci-thaijo.org/index.php/ejes/article/view/266992.

The Teachers’ Council of Thailand Secretariat. (2020). Test blueprint for the teacher professional

licensing examination.

©00000000000000000000000000000000000000000000000 o



[ Research Article l

THE EFFECTIVENESS OF PLACE-BASED EDUCATION WITH
TECHNOLOGY TO IMPROVE SCIENCE LEARNING ACHIEVEMENT
OF GRADE 5 BHUTANESE STUDENTS

Chaten' and Nipaporn Sakulwongs’
'Master of Education Program in Curriculum and Instruction, Rangsit University, Thailand

“Doctor of Education Program in Educational Studies, Rangsit University, Thailand
*E-mail: chaten@education.gov.bt

Received: 04-09-2025
Revised: 19-10-2025
Accepted: 05-11-2025

ABSTRACT

This study explored the effectiveness of place-based education with technology to improve
science learning achievement and satisfaction of grade 5 Bhutanese students. The study employed
a mixed-methods design with 31 grade 5 research participants from one of the primary schools
in the central part of Bhutan over a period of 4 weeks. The purposive sampling technique was
utilized since there was only one section of grade 5 in the school. The learning achievement tests
were conducted to collect quantitative data and semi-structured interviews to collect qualitative
data. The quantitative data was analyzed using a paired sample t-test, and the qualitative data was
analyzed using thematic analysis. The data analysis of the learning achievement tests showed that
the mean score of the post-test (17.98) was much higher than the pretest (10.03). The data also
revealed the mean difference of 7.95 and the significance (p) value of 0.01, which indicated that
place-based education with technology was efficacious in improving the learning achievements
in science. Similarly, the findings from the semi-structured interview discovered that the research
participants had remarkable learning satisfaction. Therefore, the findings of the study highlighted
that place-based education with technology was one of the teaching approaches that improved
learning achievement and enhanced students’ learning satisfaction in learning science.

Keywords : place-based education, technology, learning achievement, learning satisfaction

1. INTRODUCTION

The journey of modern education in Bhutan began during the reign of the first King Gongsa

Ugyen Wangchuck (1907-1926), who established a school in the Haa region. According to Tshering
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(2017, as cited in Tenzin, 2023), in 1961, the third King Jigme Dorji Wangchuck instituted the nation’s
modern education system with the implementation of the First Five-year Development Plan. In
preparation of the future requirement for the technical competence, Bhutan implemented science
education using a curriculum that was adapted from India (Childs et al., 2012). Science curriculum
in Bhutan had undergone several changes focusing on competency-based learning and was revised
to address the challenges to prepare the students for the twenty-first century era. These changes
were focused on competency-based learning which fosters critical and analytical thinking. These
changes are a part of a broader effort to modernize Bhutan’s educational system while upholding
traditional values, and they are being made continuously in response to feedback from educators
and stakeholders (Tenzin, 2023). Additionally, the reforms were also motivated by the need to
enhance its quality, contextual relevance, tackling problems like overload, fragmentation, and the

absence of inquiry-based learning (Dorji et al., 2022).

Despite several revisions and reforms, science is still regarded as one of the most
challenging subjects for Bhutanese students. According to the result analysis of Ministry of Education
and Skills Development (MoESD) in grade 6 common Examination conducted by Bhutan Council
for School Examination and Assessment (BCSEA) in the year 2023, the national average score in
English was 71.69%, Dzongkha 73.91%, Social Studies 73.81%, Mathematics 69.56%, Science 68.06%
and ICT with 63.58% (Ministry of Education and Skills Development [MoESD], 2024). In 2024, the
national average score in English was 71.92%, Dzongkha 73.22%, Social Studies 77.96%, Mathematics
66.14%, Science 68.44% and ICT 67.09% (MoESD, 2025). In this study, the result analysis for grade
6 common examination is mentioned only for two consecutive years since it was discontinued
in the year 2006 and later reinstated in the year 2023. The average mean marks of science in the
nation were also low compared to the other subjects like English, Dzongkha, and Social Studies.
According to the Programme for International Student Assessment for Development [PISA-D]
(2017), students in Bhutan scored 45.1% in scientific Literacy. The score was significantly below
OECD (Organization for Economic Co-operation and Development) average and the best education

systems in Asia (Bhutan Council for School Examinations and Assessment, 2019).

As stated by the Royal Education Council (2023), science is often perceived as a complex
and challenging subject, making it difficult for students to comprehend and engage with. This
perception presents a significant obstacle to educators’ efforts in their mission to foster positive
scientific beliefs and attitudes among young learners. Such generalizations have led many students
to avoid experiential learning and science-related pursuits in favor of subjects perceived as easier.
Therefore, it is essential to reform science education that stimulates curiosity and exploration

among learners. There are also well-documented studies of diminishing interest in science and
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science-related activities in primary schools (Jarvis & Pell, 2002). The diminishing interest in learning
science was due to the traditional method (lecture method) of teaching and learning which is
confined within the four walls of the classroom. This method often fails to promote student
engagement, learning by doing, long term retention and also critical thinking. Consequently, the
desire and interest to learn science decreases, limiting their interaction with scientific content and

hindering their ability to apply scientific knowledge to real-world challenges (Freeman et al., 2014).

The global education landscape, including Bhutan exhibits demand for an approach
that enhances relevance, interactivity, and efficacy of science education to improve students’
learning achievement. To address these challenges, integration of place-based education (PBE)
with technology presents a promising solution. Studies indicated that place-based education
is the foundational element to instruct various subjects, including language arts, Mathematics,
Social Studies, and Science. By emphasizing on engaging, practical learning experiences situated
in the local environment, this approach improves learning achievement while fostering stronger

connections between students and their communities (Sobel, 2004).

In the context of education, technology goes beyond just the tools that are utilized,
it also encompasses the comprehension of how these tools can be effectively woven into teaching
methods to improve learning achievements (Mishra & Koehler, 2006). So, technology like Google
Lens can be integrated with a place-based education approach. Though the use of Google Lens
technology for teaching and learning might seem outdated technology in the developed countries
during the post pandemic era but not for the underdeveloped and developing countries. In
Bhutan, Rigzin (2021) states that even basic media, such as recorded audio clips, rhymes, and
texts, as well as technology, such as PowerPoint presentations and brief video clips, were rarely
utilized in Bhutanese classrooms, particularly in primary schools. Even though most schools have
projectors, they are frequently underutilized in primary schools. So, Google Lens technology can

still be used in Bhutan for teaching and learning as it is one of the developing countries.

Integration of PBE with technology can produce a distinctive educational experience
that teaches students how to apply reliable data to practical exercises and environmental
exploration (Desamito, 2022). According to Eijck and Roth (2010, as cited in Coughlin & Kirch, 2010),
PBE would help to improve the academic learning achievement of the students through active
learning, learner-centered learning, and learning through hands-on experiences using real world
challenges. Technology can also aid to improve learning achievement for students by facilitating
interactive experiences, giving them access to a wealth of materials, allowing for personalized
learning, and encouraging critical 21st-century skills (Kalyanai, 2024). Studies indicate that the

integration of technology can positively influence students’ learning achievement. According to
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Carle et al. (2009, as cited in D’Angelo, 2018), students who studied academic content in the
classrooms integrating technological tools exhibited better achievement compared to their peers
in traditional, non-technological settings. Similarly, Heafer (2004) states that technology enhances
students’ ability to access a wide range of information and resources, thereby enabling more
in-depth exploration of the subjects from diverse perspectives. Carstens et al. (2021) also asserts
that the integration of technology enables students to interact with global perspectives, thereby

enhancing their educational experiences from local to global contexts.

Place-based education with technology not only improves academic learning achievement
but also stimulates interest and motivation to learn science using concrete scientific ideas about
the rich natural biodiversity in the community. According to the studies, PBE makes abstract
scientific ideas concrete by assisting students in contextualizing their learning in real-world situations
(Semken & Freeman, 2020). By integrating PBE with modern technology, it enables dynamic learning
and further boosts students’ motivation (Tilhou, 2023). It also improves learning by encouraging
motivation and engagement through individualized and interactive experiences (Kalyani, 2024).
Therefore, PBE with technology was seen as one of the potential solutions to improve students’

learning achievement and satisfaction to learn grade 5 science.

2. RESEARCH OBJECTIVES

This study aimed to investigate the effectiveness of place-based education with technology
to improve science learning achievement of grade 5 Bhutanese students by addressing the
following objectives:

2.1 Toinvestigate the effectiveness of place-based education with technology to improve

science learning achievement of grade 5 Bhutanese students.

2.2 To investigate grade 5 Bhutanese students’ satisfaction towards using place-based

education with technology in learning science.

3. SCOPE OF THE STUDY

The scope of the study comprises location, population and sample, content, and time
frame of the study. The study was carried out in one of the primary schools of Bumthang district
which is located about 7 kilometers away from the main town in the central part of Bhutan. This

research utilized purposive sampling and 31 students were selected to participate in this study.

The study was conducted in science subjects developed by the Royal Education Council,

Ministry of Education and Skills Development (MoESD). Four lesson plans were designed to
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investigate the effectiveness of place-based education with technology. The study took place over
a month with 50 minutes of 2 periods every week. The data were collected during the summer

semester of the academic year, 2025.

4. RESEARCH QUESTIONS

4.1 To what extent does the use of place-based education with technology improve the

science learning achievement of grade 5 students in Bhutan?

4.2 How do grade 5 Bhutanese students exhibit satisfaction towards learning science

after using place-based education with technology?

5. CONCEPTUAL FRAMEWORK OF THE STUDY

In this study, there were two variables; independent variable and dependent variables.
The application of place-based education with technology was an independent variable where
technology was used to identify plants grown in their community. Whereas students’ learning

achievement and satisfaction were dependent variables.

Independent Variable Dependent Variables
, 1]
The application of place-based Science learning achievement

education with technolo
& Students’ learning satisfaction

Figure 1 Independent and Dependent Variables.

6. RESEARCH METHODOLOGY

6.1 Research Design
The research design of this study was a mixed methods design. According to Leavy
(2017), a mixed methods research design is an extensive method that combines qualitative and
quantitative research techniques in one study. George (2025) also states that mixed methods
research integrates aspects of both quantitative and qualitative approaches to address our research
questions. By combining these two methods, it can provide a more comprehensive understanding

than a singular quantitative or qualitative study, as it harnesses the advantages of both approaches.
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The study utilized mixed methods design to have a deeper comprehension of the
data. The achievement tests (pretest and posttest) were used to collect quantitative data and
semi-structured interviews with all the students were used to collect qualitative data. Therefore,
both quantitative and qualitative data were collected to investigate the effectiveness of PBE with

technology to improve science learning achievement of grade 5 Bhutanese students.

Mixed Methods Design

Quantitative Qualitative
Pre-test The application of place-based education
* with technology

The application of place-based education

with technology

Y

Post-test
’ Thematic analysis

Semi-structured interview

Statistical analysis

v

Interpretation

Figure 2 Research design of the study.

6.2 Research Instruments
In this study, three research instruments were used to collect the data. The data
were collected from lesson plans, achievement tests before and after the treatment (pretest
and posttest), and semi-structured interview. The learning achievement test and semi-structured
interview were conducted to investigate the effectiveness of PBE with technology (Google Lens)
to improve learning achievement and learning satisfaction in science with grade 5 Bhutanese

students.
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Lesson Plans: The study used four lesson plans of 100 minutes each. The lesson plans
were taught for 4 weeks with 2 periods each in a week so each period was allotted 50 minutes.
It was designed to teach green plants from strand one (life process) which is a part of curriculum

developed by the Royal Education Council (REQ).

Learning Achievement Tests: The learning achievement tests (pretest and posttest) were
used to collect the quantitative data of the study. The test consisted of 25 marks and the test
items were developed using the guidelines of BCSEA and Bloom’s taxonomy. It consisted of 5 marks
for multiple choice questions, true or false questions, fill in the blanks and 10 marks short answer
questions. The pretest was conducted before the intervention and posttest was conducted after
the intervention using the same questions. The data from the pretest and post were compiled

and analyzed using paired sample t-tests.

Semi-structured Interview: According to George (2023) a semi-structured interview is a
tool for collecting data that depends on posing questions within a pre-established framework
of themes. The study used semi-structured interviews to investigate the learning satisfaction of
Bhutanese students in grade 5 science using PBE with technology (Google lens). The interview was
conducted face to face with each participant using 5 questions and based on 4 themes: students’
curiosity and interest, desire to learn, conceptual understanding and learming preferences. The researcher
was also open to any other themes that may arise during the course of the semi-structured
interview. The research participants were given a choice to answer either in English or Dzongkha

(National language of Bhutan).

6.3 Data Analysis:

To analyze the data, the study focused on two research objectives that were to
improve learning achievement and investigate learning satisfaction of the research participants.
The guantitative data analysis for the learning achievement test (pretest and posttest) was done
using paired sample t-tests. The mean, standard deviation, and significant value of pretest and
posttest were calculated in order to do a comparative statistical analysis. The qualitative data
for students’ learning satisfaction was collected through the semi-structured interview with the
research participants. The semi-structured interview was conducted by one of the colleagues
from the researcher’s school to get authentic data and also to avoid bias among the students.
All the responses were recorded in audio during the time of interview and later translated and
transcribed in English. The data was analyzed using a thematic analysis approach with the themes

and patterns through the coding system.
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6.4 Validity:

Content validity refers to how well an assessment tool accurately reflects and
represents the specific construct it aims to evaluate (Rusticus, 2014). The content validity of these
research instruments like lesson plans, test items and semi-structured interview questions were
validated by three experts. The experts were a professor from Rangsit University, Thailand, and two
Principals from Bhutan with Master Degrees from the Royal University of Bhutan. The validation of
these research instruments was done using Item Objective Congruence (I0C). The average result
of 10C for all the 4 lesson plans, learning achievement test questions, semi-structured interview

questions by three experts were +1 indicating that the research instruments were congruent.

6.5 Reliability
To check the reliability of achievement test questions, the researcher carried out a
pilot test. The test was conducted out of 25 marks using the pretest and posttest questions with
30 grade six students studying in the same school before the intervention was carried out. Kuder
Richardson formula (KR-20) was used to check the reliability coefficient of the learning achievement
test. In this study the KR-20 coefficient for the instrument was 0.73 which was greater than 0.70

showing that the test items were reliable for future use.

6.6 Ethical Consideration

The researcher sought approval from the Research and Development Institute of the
Rangsit University, Thailand and from the Ministry of Education and Skills Development (MoESD) in
Bhutan. Furthermore, the researcher sought approval from the District Education Officer, Principal
and the subject teacher concerned. The researcher also consulted and sought approval from the
parents and guardian to conduct the study since the research participants were below the legal
age. All the necessary approval from different stakeholders were sought before the process of
data collection procedure and kept by the researcher throughout the study. The anonymity and
confidentiality of the research participants were maintained throughout the study by using codes
instead of using their personal information. The codes were given starting from A001 to grade 6
students and B0O1 to grade 5 students.

7. RESEARCH RESULTS

7.1 Result of learning achievement test (Quantitative data)
The first objective of this research was to investigate the effectiveness of PBE with
technology to improve science learning achievement of grade 5 Bhutanese students. To collect
the data on learning achievement, pretest and posttest incorporating 20 questions were conducted

before and after the intervention was implemented. A comparative statistical analysis of pretest
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and posttest scores of the research participants was done within the group using paired sample

t-tests comparing mean, standard deviation and significant value.

Table 1 Paired sample t-test analysis of pretest and posttest.

Mean
Pretest Posttest
Difference t Significant-value
M SO M SD ‘ ‘
10.03 252 17.98 3.86 7.95 16.25 0.01

Table 1 presents the findings of the paired sample t-test analysis for learning
achievement of the sample group before and after the intervention. The mean score of the pretest
was 10.03 whereas the mean score of the posttest was 17.98. The mean difference between pretest
and posttest was 7.95. The standard deviation of the pretest and posttest was 2.52 and 3.86
respectively as presented in the table above. It was evident from the data presented in table 1,
where the posttest score was comparatively higher than the pretest score with significance at
the 0.01 level indicating the effectiveness of PBE with technology approach to improve learning

achievement in science.

Learning Achievement Scores of Individual Students

L3 Ih lad s
LA L3 Ln e

n i

Figure 3 Learning achievement scores of individual students in pretest and posttest.
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Figure 3 presents learning achievement scores of individual students in pretest and
posttest. The orange line in the graph represents pretest and the blue line represents posttest for
individual student’s learning achievement. The gap between the two lines indicated the level of
improvement made by each research participant after the intervention. The graph clearly showed
that all the research participants had performed significantly better in the posttest compared to

the pretest indicating positive impact of the intervention.

7.2 Result of semi-structured interview (Qualitative data)

The qualitative data of students’ learning satisfaction was collected through
semi-structured interviews to further respond to the second objective of the study. To investigate
learning satisfaction and supplement quantitative findings of the study, five open-ended interview
questions were asked as follows: (1) Have you enjoyed your science lesson? Why? (2) Did PBE
with technology ignite your curiosity and interest in learning? How? (3) Did you feel motivated to
explore further on the topic using place-based education with technology? Explain. (4) How did
place-based education with technology help you to improve your learning experiences in science?
(5) Would you prefer to learn other topics in science through place-based education with a
technology approach? Why? The data were analyzed and interpreted into themes that are aligned

with the research objectives and research questions of the study as follows:

(1) Curiosity and interest
All 31 research participants were captivated to learn science when PBE was
integrated with technology. The learning of science became more dynamic and interesting as a
result of the intervention. The research participants shared favorable responses and they expressed
that learning through this approach had ignited curiosity and interest in learning science as they
got the opportunity to explore the flora of their community using the technology (Google Lens).

The following were the opinions expressed by the research participants.

“Yes, | have enjoyed my science lesson because | got the opportunity to do the
activities outside the class and use technology (Google Lens) to learn.” (Student code number:

B006, personal communication, June, 10, 2025).

“It was fun to learn because technology (Google Lens) helped us to identify the

names of the plants.” (Student code number: BO17, personal communication, June, 10, 2025).

(2) Desire to learn
Learning became satisfying and rewarding as the research participants were able

to understand the concept and retain it for a longer duration. These helped them to stimulate
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the desire to learn further in-depth about the topic through PBE with technology. All research
participants shared that this approach provoked the desire to learn furthermore and beyond the

topic. The following were opinions shared by the research participants.

“Yes, | wanted to learn more about different species of plants, flowers, animals
and also about outer space.” (Student code number: B0O04, personal communication, June, 10,
2025).

“I wanted to learn in depth about the parts of a flower and pollination.” (Student

code number: B024, personal communication, June, 10, 2025).

(3) Conceptual understanding
Most of the research participants shared that learning became meaningful beyond
the memorization of the concepts taught. They mentioned that they were able to comprehend
the concept, connect ideas, transfer and apply knowledge to solve real world challenges. They
expressed remarkable learning satisfaction as this approach gave them more opportunities to interact
and work with their friends which also improved their social learning through peer collaboration

and discussion.

“I'have learnt many names of flowers and plants grown in our community using
technology (Google Lens). | have also learnt different parts of plants and flowers.” (Student

code number: B018, personal communication, June, 10, 2025).

“I learnt more about plants using technology (Google Lens) and | could re-
member the names of the plants for a longer duration since we have seen the plants in real.”

(Student code number: B021, personal communication, June, 10, 2025).

(4) Learning preferences
All the research participants mentioned that they preferred to learn other topics
in science through this approach. Technology (Google Lens) gave access to vast resources and
PBE gave them the platform to use the resources to gain on hand on experiences in learning. The
access to vast resources using technology also promoted self-learning and a sense of ownership to
their learning. They mentioned that they got the opportunity to go beyond the four walls of the

classroom to learn by doing. The following were the opinions shared by the research participants.

“I'would prefer to learn through place-based education with technology because
| got the opportunity to use electronic gadgets. | understood the concept better since | got hands-on

experiences to learn.” (Student code number: B002, personal communication, June, 10, 2025).
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“I prefer to learn with place-based education with technology because when
| went outside to learn, | felt peaceful and focused. | could also concentrate and learn better.
When | saw the things in real, | could remember and understand better.” (Student code number:

B005, personal communication, June, 10, 2025).

Since the study was open to any other themes that might come up during the
interview, these are the supplementary themes that emerged during the process of semi-structured

interview.

(5) Emotional well-being
Despite improving learning achievement and satisfaction, this teaching approach
helped the research participants to improve their emotional well-being too. It helped them to
reduce stress and promote a positive mood for learning as they had the opportunity to explore

beyond the four walls of the classroom. The following were the opinions shared by the students.

“I prefer to learn with place-based education with technology because when
| went outside to learn, | felt peaceful and focused. | could also concentrate and learn better.
When | saw the things in real, | could remember and understand better.” (Student code number:

B0O15, personal communication, June, 10, 2025).

“I like to learn using place-based education with technology because when
we go outside my mind becomes refreshed and relaxed. The technology helps us to learn

independently.” (Student code number: BO10, personal communication, June, 10, 2025).

(6) Self learning
Some research participants shared that PBE with technology has promoted
self-directed learning. The access to vast resources using technology also promoted self-learning
and gave them a sense of ownership to their learning. It also helped them to explore deeper by

investigating real-world challenges and developing their own solutions.

“The lesson was interesting because we went outside and used technology
(Google Lens) to learn. | also knew that | could use technology to learn other topics by myself.”

(Student code number: B029, personal communication, June, 10, 2025).

“When we went outside, | felt calm and | was able to learn better. With the help
of technology, | learnt the names of flowers and plants by myself and would be able to teach

our parents too.” (Student code number: B004, personal communication, June, 10, 2025).
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The qualitative findings indicated that integrating PBE with technology enhanced students’
curiosity, motivation, conceptual understanding, and learning satisfaction. It also promoted self-di-
rected learning, emotional well-being, and a preference for hands-on, interactive science learning.
Therefore, it was proven that the use of place-based education with technology increased the

level of satisfaction of grade 5 Bhutanese students in learning science.

8. CONCLUSION AND DISCUSSION

The study revealed two key conclusions. The conclusions of the study were, teaching and
learning through PBE with technology (Google Lens) to improve science learning achievement of
grade 5 Bhutanese students was successful. It had a positive impact on the learning achievement

and increased the level of satisfaction towards the use of PBE with technology approach.

8.1 Discussion

The study on the effectiveness of PBE with technology to improve science learning
achievement was proven as one of the effective approaches for teaching and learning science
after the comparative statistical analysis of learning achievement tests. The mean score for the
pretest was 10.03 and 17.98 for the posttest. The mean difference between pretest and posttest
was 7.95 and the mean score in the posttest was comparatively higher than the mean score of
the pretest. The mean difference between the posttest and pretest obviously proved that the
research participants performed better after the intervention. The significance value (p) was 0.01,
which also indicated that PBE with technology was efficacious for improving learning achievement
in science. The findings of the study aligned with the findings of Lee and Chiang (2016) who
stated that place-based education in teaching science improved not only students’ sense of
place but also improved their science learning achievement. Similarly, Thinley et al. (2022) found
that students’ engagement and learning achievement in science was improved after using PBE
as a teaching approach. These indicated that a place-based education approach had a significant
effect in improving the learning achievement of the students. However, the improvement of the
score of the students B001, B0O09, B017 and B 020 as shown in figure 3 was still below 50%. This
was due to the lack of prior self learning and inquiry-based learning experiences since they were
accustomed to traditional methods of teaching which were confined within the four walls of the
classroom. Additionally, they had minimal experiences in using technology due to their backgrounds

from economically disadvantaged families.

The semi-structured interview was conducted to investigate students’ learning satisfaction
towards using PBE with technology in learning science. The findings revealed that all the research

participants found learning through PBE with technology was interesting and joyful. The activities
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were carried out using real objects which made the learning engaging and enriching. The study
also showed that learning became more meaningful as the research participants were able to
understand the concepts better and retain the information for longer duration. They were
motivated and their learning desire was stimulated as it provided students with opportunities to
learn beyond the classroom. They expressed their desire to explore further about the topic and
beyond it indicating positive learning satisfaction. From this, it was evident that PBE with technology
not only improved academic learning achievement but also increased students’ learning
satisfaction. These results were parallel with the findings of Fu and Komatsu (2024) who supported
that PBE increases students’ connection to their local environment, engagement and learning which
are closely linked to greater learning satisfaction. Kezang et al. (2023) also found that applying
PBE principles increased student engagement and made learning more meaningful. Kolb’s (1984)
experiential learning theory highlights that experience is transformed into knowledge. Through
local fieldwork, PBE gives students real-world experiences that are followed by reflection and
conceptualization, which improves retention and meaningful learning. Technology integration also
makes it possible for students to record and examine their experiences, which enhances satisfaction
and engagement. The principles of place-based education proposed by Sobel (2004) emphasizes
that education should be grounded in the local place, incorporating practical experiences, and
cultivating a sense of connection with the environment and community. These concepts were
reflected in the participants’ reports of enjoyment, engagement, and curiosity, indicating that
PBE with technology helps not only cognitive learning but also the emotional and motivational
aspects of satisfaction. Finally, all the research participants expressed that learning through PBE

with technology was more engaging and enjoyable compared to the traditional teaching approach.

8.2 Conclusion
In conclusion, the overall findings of the study revealed that PBE with technology for
teaching and learning science was an effective approach to improve science learning achievement.
It was evident from the mean score differences of 7.95 between the pretest and the posttest. The
posttest score was comparatively higher than the pretest. The data analysis from semi-structured
interviews found that the research participants were thrilled and fully satisfied exhibiting remarkable
learning satisfaction to learn through PBE with technology. Therefore, this study revealed that PBE

with technology was one of the effective teaching approaches for grade 5 science.
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9. RECOMMENDATIONS

9.1 Recommendation for Implementation
The findings of this study revealed that students’ learning achievement was significantly
improved. The scores of the post-test were higher than the pre-test. Therefore, the researcher

highly recommends implementing PBE with technology in teaching and learning science.

The study recommends using PBE with technology in all the primary subjects to

make learning meaningful, engaging and to improve learning achievement of the students.

The leaders in the schools can encourage the teachers to use this approach since it
provides an opportunity to explore and relate the learning with their own surroundings. It makes

their learning relevant to the real world and ignites curiosity, interest and desire to learn.

9.2 Recommendations for Future Research: In light of some of the study’s shortcomings,

the researcher would like to suggest the following recommendations for the future research.

The findings of study were confined to only 31 grade 5 Bhutanese students in
science from one month. Therefore, the researcher suggests conducting similar studies with a large

number of sample sizes in different grades and for longer duration.

A similar study could be carried out in other subjects by integrating different
technologies to the approach as it had become an integral part of human life in this post

pandemic era.

The study employed only a few research instruments, which may have limited the
depth of the findings. Therefore, the researcher recommends employing a variety of research

instruments to collect comprehensive data and strengthen the findings.
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ABSTRACT

This study investigated the effects of Multimedia Inquiry-Based Learning on mathematics
learning achievement for grade five Bhutanese students. The study was conducted with a sample
group selected through a clustered random sampling method from a school in Thimphu, Bhutan.
This study employed a mixed-methods research design. A total of 32 students participated, utilizing
four lesson plans, achievement tests (pre-test and post-test), and semi-structured interviews for
data collection. Quantitative data from the tests were analyzed using a paired sample t-test, which
revealed a significant increase in posttest scores (X = 15.25) compared to pretest scores (X = 10.75),
resulting in a mean difference of 4.5. Additionally, qualitative data obtained from semi-structured
interviews indicated that students were delighted with the learning experience. Hence, the findings
suggested that multimedia inquiry-based learning significantly enhanced students' mathematics

achievement, providing educators with an effective approach for teaching fractions.

Keywords : Grade five Students, Inquiry-based learning, Learning Achievement, Multimedia

1. INTRODUCTION

In Bhutan, mathematics is a compulsory subject from pre-primary through grade ten;
however, there is a significant lack of student interest. This widespread issue adversely affects
academic performance and career choices, as many students perceive mathematics as difficult
and irrelevant (Boaler, 2016). The 2022 grade six assessment results from the Bhutan Council for
School Examination and Assessment revealed that Mathematics (69.56%) and Science (68.06%) had
the lowest average scores, while English scored highest at 91.69%. This trend of low performance

in Mathematics has persisted in national examinations (Rinzin, 2021). In response, His Majesty the



NIENTIVYUALUINNTTUNNTANY UMINYFUTVAYNITEUAS
224

Ui 5 atuil 2 (nsnAN-Sunew 2568)

King of Bhutan issued a Royal Kasho to reform STEM education, focusing on modernizing curricula,
enhancing teacher training, and integrating technology and experiential learning (The Bhutanese,
2021).

National examinations by the Bhutan Council for School Examinations and Assessment
revealed that Bhutanese students struggle significantly with fractions due to their abstract nature
and connections to ratios and decimals. This inadequate foundation adversely affects overall math
achievement (Siegler et al., 2011). Language barriers further complicated matters, as many students
find it challenging to understand English mathematical terminology (Dorji, 2022). Additionally, math
anxiety and low self-confidence hinder performance (Gyeltshen & Wangdi, 2021). Inquiry-based
learning (IBL) addresses these issues by promoting exploration and problem-solving, enhancing

student engagement and understanding of challenging concepts like fractions (Swan, 2006).

This study investigated the integration of multimedia and inquiry-based learning to improve
mathematics instruction for grade five Bhutanese students. Multimedia tools, such as instructional
videos and PowerPoint, promoted student-centered learning and enabled knowledge construction
through questioning and investigation. Lessons used multimedia resources within the inquiry cycle,
allowing students to address real-life problems and analyze data collaboratively or individually.

Teachers facilitated critical thinking, while multimedia increased accessibility and interactivity.

Effectively utilizing PowerPoint (PPT) and multimedia consisted of five essential steps
based on the 5E model. In the Engage phase, begin with vibrant PPT slides that present real-life
examples or thought-provoking questions, complemented by a brief video to stimulate curiosity.
During the Explore phase, use PPT to introduce tasks while incorporating interactive tools like
GeoGebra or Desmos, enabling hands-on exploration. In the Explain phase, present key concepts
clearly and enhance comprehension by using videos or animations to simplify complex ideas. In the
Elaborate phase, challenge students with higher-order questions and real-world problems through
PPT, along with interactive exercises. Finally, in the Evaluate phase, assess understanding through
quizzes or additional problem-solving tasks. This cohesive approach combines visual, auditory,

and interactive elements, fostering deeper understanding and improving knowledge retention.

In Bhutanese classrooms, the 5E model offers an effective alternative to traditional rote
memorization by promoting critical thinking (Wangmo & Jamtsho, 2021). Incorporating multimedia
during the Engage and Explore phases enhances student motivation and makes complex
mathematical concepts more accessible (Sari et al., 2020). Evidence showed that this integration
boosts long-term retention and confidence in applying knowledge (Yildirim, 2020). Multimedia
enriches the exploration phase of the 5E model, using tools like PowerPoint for definitions and

videos for problem-solving methods and real-world applications of fractions (Heryanto et al., 2023).



Journal of Educational Research and Innovation Phranakhon Rajabhat University

225
Vol.5 No. 2 (July-December 2025)

2. RESEARCH OBJECTIVES

This study aimed to investigate the effects of multimedia inquiry-based learning on
mathematics learning achievement for grade five Bhutanese students by addressing the following
objectives:

2.1 Toinvestigate the effect of multimedia inquiry-based learning on grade five Bhutanese

students’ learning achievement in mathematics.

2.2 To examine grade five Bhutanese students’ satisfaction towards using multimedia

inquiry-based learning for learning mathematics.

3. SCOPE OF THE STUDY

The study focused on grade five students at Changzamtog Middle Secondary School in
Thimphu, Bhutan, which also serves those with Special Educational Needs (SEN). It involved 125
students aged 11 to 13 across four sections, from which 32 were selected using cluster random
sampling. The research included eight different 90-minute class sessions on Fractions from late
April to mid-May, following guidelines from the Royal Education Council (REC). A pre-test was

given before instruction, and a post-test afterward to assess the teaching approach’s effectiveness.

4. RESEARCH QUESTIONS

4.1 Were there any effects on grade five Bhutanese students’ learning achievement in

mathematics by using inquiry-based learning and multimedia?

4.2 Did grade five Bhutanese students exhibit satisfaction towards using inquiry-based

learning and multimedia for learning mathematics?

5. CONCEPTUAL FRAMEWORK OF THE STUDY

This study clearly defined two sets of variables: independent and dependent. The
independent variables were the effects of Multimedia Inquiry-Based Learning in teaching fractions,
while the dependent variables were the mathematics learning achievements and students’ learning

satisfaction with these approaches.
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Figure 1: Independent and Dependent Variables.

6. RESEARCH METHODOLOGY

6.1 Research Design
This study used a mixed-methods approach to explore the mathematics achievement

and satisfaction of Grade Five students in Bhutan regarding multimedia inquiry-based learning.
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Figure 2: Research Design of the Study

6.2 Research Instruments
In this study, the researcher utilized three instruments to collect data from grade five
Bhutanese students: lesson plans, pre-test and post-test achievement tests, and semi-structured

interviews. Four different 90-minute lessons focused on teaching the concept of fractions over
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four weeks, combining multimedia and inquiry-based learning strategies using tools like PowerPoint
presentations, worksheets, and short video clips. To evaluate student progress, a mathematics
learning achievement test featuring the same content in a different order was administered
before and after the intervention. This test included five multiple-choice questions, five true/false
questions, and six short-answer questions, totaling 20 marks. Post-intervention, semi-structured
interviews lasting three to five minutes were conducted to assess students’ satisfaction with
the multimedia approach. Interviews were recorded, and students could respond in English or
Dzongkha. The researcher translated and transcribed responses for thematic analysis, allowing for

an in-depth exploration of the identified themes.

6.3 Data Analysis
The analysis consisted of two distinct parts. The first part utilized quantitative data
from pre-tests and post-tests to address research question one, employing paired sample t-tests
to calculate the mean, standard deviation, and significance values for comparative analysis. The
second part focuses on qualitative data gathered from semi-structured interviews with 28 out of
32 volunteer students, conducted after the intervention, and analyzed through content analysis
to answer research question two. To ensure participant anonymity, the same identification codes

used during the testing phases were maintained.

6.4 Reliability and Validity

In this study, validation was performed by three experts: a professor from Thailand
and two experienced educators from Bhutan. The research instruments included lesson plans, test
items, and semi-structured interview questions, evaluated using the Item Objective Congruence
Index (I0C). Items with scores of 0.67 and above were deemed acceptable, while those below
indicated areas for improvement. All instruments achieved ratings of 0.67 or greater, with lesson
plans and assessment questions receiving an exceptional 10C rating of +1. Reliability, crucial for
trustworthiness, was tested through a pilot study with 30 grade six students, using the
Kuder-Richardson formula (KR-20). The pilot test resulted in a reliability coefficient of 0.75, con-
firming the reliability of the test items.

6.5 Ethical Considerations
The researcher received approval from the Research and Development Institute at
Rangsit University and obtained consent from the Ministry of Education and Skills Development
in Bhutan, the Chief Thromde Education Officer, the Principal, the relevant department head, and
the subject teacher prior to the commencement of data collection. Given that the participants
were minors, parental consent was sought, ensuring that parents were informed and understood

the consent letter. This procedure was designed to safeguard the rights of all research participants
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throughout the study. Rigorous measures were employed to maintain the confidentiality and
anonymity of participants’ information, with identification conducted solely via assigned numbers
(e.g., Student 01, Student 02) to further protect their privacy. This protocol was communicated to

the students before the initiation of the research.

7. RESEARCH RESULTS

7.1 Quantitative data analysis of learning achievement

Quantitative data were collected using pre-tests and post-tests to evaluate the learning
achievement levels of students following the implementation of instructional interventions in
mathematics. The assessments comprised 20 questions, including 5 multiple-choice, 5 true/false,
and 6 short-answer items, administered to a sample of 32 grade five students in Bhutan. To assess
the effectiveness of multimedia inquiry-based learning, a paired sample t-test was conducted
to analyze the differences between pre-test and post-test scores. Additionally, a comparative
statistical analysis was performed, incorporating measures such as mean, standard deviation, and

significance value (p-value) to ensure the rigor of findings.

Table 1 Paired sample t-Test analysis of pre-test and post-test within the sample group.

Group Pre-test Post-test Mean Difference
t p-value
M SD M SD
Sample
Group 10.75 2.73 15.25 2.82 4.5 12.35 0.01

Table 1 presents the results of the paired sample t-test assessing learning achievement
test scores in a sample group before and after the intervention. The pre-test mean score was
10.75, and the post-test mean score was 15.25, with a mean difference of 4.5. The significance
value, 0.01, further demonstrated the statistical relevance of the findings. The standard
deviations for the pre-test and post-test were 2.73 and 2.82, respectively. These results suggested
that multimedia inquiry-based learning positively affected mathematical achievement among

grade five Bhutanese students.
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Figure 3: Individual student learning achievement scores in Pre-test and Post-test

Figure 3 illustrates the mathematics achievement scores of individual students in both
the pre-test (represented by the blue line) and the post-test (represented by the orange line).
The gap between these lines reflects the degree of improvement each participant made after the
intervention. The data indicate that all participants demonstrated significantly better performance

in the post-test compared to the pre-test, underscoring the positive impact of the intervention.

7.2 Qualitative data analysis of students’ learning satisfaction

A semi-structured interview approach was employed to collect qualitative data about
students’ satisfaction with multimedia inquiry-based learning in mathematics. After the intervention,
a total of 28 out of 32 students volunteered to participate in the interviews. To ensure participant
anonymity, the same identification codes utilized during the pretest and posttest phases were
retained. The interview protocol, consisting of five rigorously validated questions, was designed to
evaluate various dimensions, including students’ experiences, learning outcomes, motivation, the
effects of collaborative learning strategies, and engagement levels with multimedia tools such as

PowerPoint presentations and videos.

(1) Experience
Student feedback suggests that this intervention introduced a novel approach
to learning mathematics. Traditionally, students have relied on rote memorization and repetitive

exercises, concentrating on procedural skills rather than conceptual understanding.

“We usually learn mathematics where teachers write on the whiteboard, explain it,
give us more exercises to do, and sometimes show some videos related to the topic.” (Student 19)
“Sir explains a topic and writes it on the board, gives us more questions, and

sometimes we do group work too.” (Student 27)
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(2) Learning Achievement
Students remarked that the multimedia inquiry-based learning profoundly
transformed their educational experience. This approach shifted their focus from passive memorization
to active exploration, allowing them to understand concepts more deeply and making lessons
more engaging. Many highlighted that multimedia tools, such as videos and visual representations,
clarified complex topics and enhanced their appeal. As a result, this method not only improved

their performance and retention but also nurtured greater confidence and curiosity in mathematics.

“Yes, | agree. The multimedia videos and animations in PPT helped me visualize

how everything worked, especially fractions. It was way easier to see it in action.” (Student 15)

“For me, it also made class more fun. Instead of just listening to teachers, we got
to experiment and discover things ourselves. It kept me interested and helped me remember the
concept better.” (Student 03)

(3) Motivation
Students indicated that multimedia inquiry-based learning significantly boosted
their engagement in class. They highlichted how inquiry fostered curiosity and exploration,
transforming mathematics from a dull subject into an exciting challenge. Tools such as videos,
activities, and animations brought lessons to life, simplifying complex topics. Many students remarked
that these strategies cultivated a vibrant and enjoyable classroom environment, encouraging them

to express their thoughts and collaborate with their peers.

“Yes, | was more motivated to participate in the class when using inquiry-based

learning and multimedia, as it makes learning more fun and easier to understand.” (Student 11)

(4) Collaborative Learning Impact

The impact of collaborative learning, as evidenced by semi-structured interview
responses, revealed a spectrum of positive student experiences. Numerous respondents expressed
a strong affinity for collaborative learning; for instance, one student remarked, “I enjoyed discussing
problems with my friends; it significantly enhanced my understanding” (Student 02). Another
noted, “We were able to help each other” (Student 12), while a third stated, “We get different
ways to learn mathematics, and we can improve our communicative skills too” (Student 04). These
insights underscore the advantages of collaborative learning, including enhanced comprehension

and a more engaging educational environment.

(5) Engagement and Interest
Students demonstrated a clear preference for multimedia tools, including

PowerPoint presentations and videos, compared to traditional pedagogical approaches. These
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tools were noted to significantly enhance visual engagement and facilitate a deeper understanding
of complex subjects by illustrating real-world applications of theoretical concepts. In contrast to
conventional lectures and textbook readings, the incorporation of multimedia resources promoted
an interactive educational experience that mitigated the monotony often associated with traditional
learning. Ultimately, students recognized that the integration of visual, auditory, and interactive

elements enriched their educational experiences, rendering them more memorable and enjoyable.

“Yes, | did find PPT and video lessons more engaging than traditional lessons, as it’s

more interesting and it encouraged me to learn more.” (Student 13)

Yes, it’s more fun and engaging with PPTs and videos as we understand more. Usually,

the videos are animated and more understandable. (Student 09)

8. DISCUSSION

This research aimed to explore two primary questions: the enhancement of mathematics
achievements among Grade five students in Bhutan and their satisfaction with the implementation
of multimedia inquiry-based learning in the classroom. The study examined how these innovative
pedagogical strategies influenced both student learning outcomes and their overall satisfaction

with the teaching methods employed.

This study explored the effects of multimedia inquiry-based learning on the mathematics
performance of grade five students in Bhutan. The results indicated a significant improvement,
with average post-test scores (15.25) markedly higher than pre-test scores (10.75), resulting in a
mean increase of 4.5 points. The majority of students achieved higher scores on the post-test,
suggesting that integrating multimedia inquiry-based learning is an effective pedagogical approach

for enhancing students’ mathematical achievement.

A comparative analysis of student learning outcomes indicated significant progress among
both high-achieving and previously struggling students when inquiry-based learning (IBL) was
integrated with multimedia resources, particularly PowerPoint and videos, in grade five fraction
instruction. Naidoo and Hajaree (2021) conducted a study featuring two PowerPoint presentations
with instructional videos that promoted collaborative inquiry-driven lessons. This approach
facilitated small-group discussions, deepened understanding of fraction concepts, and resulted
in improved accuracy on follow-up tasks. Classroom observations revealed that students found
the multimedia scaffolding made learning fractions more enjoyable and memorable. Additionally,
students expressed high satisfaction with the IBL and multimedia integration, reporting enhanced

engagement and meaningfulness in their learning experiences. This aligns with Naidoo and Hajaree’s
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findings that students described their experiences as “fun” and “helpful” for understanding
fractions. Collaborative group work during inquiry activities fostered a supportive learning
environment, simplifying complex concepts and bolstering students’ confidence in their

mathematical reasoning skills.

This study highlighted a notable level of student satisfaction with mathematics instruction
delivered through inquiry-based learning (IBL) with multimedia. Students reported that using
PowerPoint and video tools to explore fractions was effective, enjoyable, and motivating. These
findings aligned with Hsu et al. (2025), who observed that multimedia-supported IBL provides
immediate feedback and fosters collaboration, resulting in a deeper understanding of mathematical

concepts.

9. CONCLUSION

In conclusion, the study revealed that multimedia inquiry-based learning significantly
improved the mathematics achievement of grade five Bhutanese students, with a mean score
difference of 4.5 between the pre-test and post-test. Interviews indicated that students found
these methods engaging and relevant, with multimedia resources enhancing their understanding
and retention of mathematical concepts. Overall, this approach positively impacted students’

attitudes, motivation, and academic performance in mathematics.

10. RECOMMENDATIONS

Recommendations for future research

1. This study examined the effects of inquiry-based learning (IBL) and multimedia within
mathematics instruction for Grade Five Bhutanese students. Although the findings are specific
to this population, the methodologies employed suggest potential applicability across various
educational contexts and subject areas. Future research should investigate the effectiveness of

this approach in diverse settings to validate and extend these initial findings.

2. The duration of this study was limited to one month, which restricts the depth of
insights. Therefore, extending the timeframe for future studies may yield more comprehensive
evidence regarding the long-term impacts of IBL and multimedia integration in mathematics

education.

3. Furthermore, the study utilized a single-group pretest-posttest design; future
investigations would benefit from the inclusion of experimental and control groups to facilitate a

more rigorous comparative analysis of instructional methods.
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4. The multimedia resources employed in this study were confined to PowerPoint
presentations and educational videos. Subsequent research should encompass a broader array
of multimedia tools, such as animations and interactive simulations, to assess their effectiveness

in enhancing students’ mathematical understanding.

5. While this research focused on the primary education level, analogous studies at
secondary or higher educational levels could provide valuable insights into the scalability and

overall effectiveness of this pedagogical approach.
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ABSTRACT

The instruction of the occupational department at present aims for students to have the
knowledge, understanding, and basic skills necessary for living. Have work skills in order for students
to develop various competencies; however, there are problems in instruction about occupation at
present. Most of the time, they are still taught in a lecture-based learning style and there is still
a lack of process that will allow students to practice skills that will create competency. However,
developing students to have various competencies is still an important thing for teachers to do

to develop learning management models so that students have the competencies necessary for
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work problem solving, and living. However, the instructions should allow students to demonstrate
their expertise, focus on putting knowledge into practice, and set high expectations. So, teachers
can use the integrated competency-based instruction approach combining multiple competencies.
Because that takes what actually happens in life, society, and the world in relation to the learner

and connects it with content, skills, and attitudes.

Keywords : Competency-Based Instruction, Department of Occupation
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ABSTRACT

The objective of a research study is a fundamental component that guides every stage of the
research process, including the development of the conceptual framework, research methodology,
data analysis, conclusion, and reporting. Clearly defined and well-constructed research objectives
contribute to the internal validity and credibility of a study by ensuring alignment between the
research process and its intended goals. In contrast, vague or inappropriate objectives may lead
to methodological inconsistencies and findings that do not reflect the original purpose. This article

aims to present the principles, components, levels, and examples of research objectives, as well as
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their interrelationship with various stages of the research process. It also offers practical guidelines
for formulating effective research objectives. The content is intended to support undergraduate and
graduate students, educators, administrators, academic personnel, and researchers in developing

their research skills and in formulating precise and appropriate research objectives independently.

Keywords : Research objective, Research techniques, Research guideline, Writing objective
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5. 1iioUseiiu (Evaluation)

4. iieWaiun (Development)

3. fieviune (Prediction)

2. iieaduy (Explanation)

1. Wiousseny (Description)

] Y Y s Y
AN 1 S%@U%aﬁlmqﬂizﬁ\‘iﬂﬂ’lﬂﬁlﬁl

@

anuzveIIngUITaIANITIduWsar sEAY 1Rl

1. iilaus388 (Description) szfuusnvesTngUszasinisidofo ileussenewmmanififstu
1as (Who) ¥1ezls (What) Allvu (Where) ol (When) 81sls (How) 1ums@nwimsnsalluiiagiu
yieimgnsaiftaeifnduwdlueiin aldnuasresmsusssrsaunsaegliugUresteyadaium (fiav)
vEeiBsannin (anudes) et aeauuild mnsenililumsinusinguszasdnifessiuusses
1 Wlefinwn ledn5aa Lletiudin mam fwheg

fegreinguszasdimsideiileussens

11 efnwiulsviensvieniien wagnsiidauimvesmrilunsianndoiaiouats
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wuMNINSINUAINUIEaeANI539Y (Guideline for Research Objective)
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ABSTRACT

This article aims to analyze the problems of budget administration in Thai educational
institutions, explore the contextual differences of these problems, and propose strategies for
developing an efficient, transparent, and sustainable budgeting system. The study employs
documentary analysis of relevant research and reports, along with thematic synthesis to
systematically categorize the nature of the difficulties. The framework of Performance-Based Budgeting
(PBB) is applied to guide the analysis. The results indicate that budget-related problems can be
grouped into four key dimensions: administrative systems and procedures, personnel, governance
and transparency, and supervisory structure. These problems vary based on school type, size,
and affiliation. For example, small schools face constraints in internal control mechanisms, while
schools under local authorities often encounter delays in the disbursement process. The study
proposes seven development strategies: enhancing personnel capacity, developing information
systems, producing practical guidelines, promoting sood governance, restructuring administrative
systems, encouraging participatory budgeting, and strengthening internal supervision. In addition,
five synthesized areas of new knowledge are presented: integrating top-down policy with local
implementation, co-developing human and structural capital, cultivating a budget-conscious
organizational culture, addressing the imbalance between authority and workload, and viewing
budgeting as a strategic tool rather than an end goal. These findings offer a conceptual foundation
for policy formulation and the development of budget administration systems that are both

effective and sustainable.

Keywords : Budget Administration, Thai Educational Institutions, Educational Contexts, Systemic

Problems, Sustainable Development Strategies
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