r JOURNAL OF EDUCATION
AND INNOVATIVE LEARNING
01saNSMSANIIA:UIANSSUMSISEUS

|

Pl '
F 2T s N
!/ \\
1 \
[ |
(W J
\\ /
N -
\\5__/ 7/
~ 7

-

Y .

7 —_—
<~ N
//// NN \ }
AN
/
|" g a?
(W o
v L
T S PR
\\\_//
=, 7
-

ISSN 3027-6187 (Online)

auun 1

UNSIAU - IVBEU 2567
Vol.4 No.1 January - April 2024

>

@ =mmmm
dtinaisAnuviuas
uSanssunisiSgus
UKI3Ng1dvavvauASunsS



JOURNAL OF EDUCATION
AND INNOVATIVE LEARNING
01saISMSANBIIA:UIONSSUNMISISEIUS

ISSN 3027-6187 (Online)
A 4 qUUR 1 |

UNSIAU - IVB8U 2567
Vol.4 No.1 January - April 2024




ISSN 3027-6187 (Online)

JOURNAL OF EDUCATION

J - ' L AND INNOVATIVE LEARNING U = T
- 21SANSMSANIIA:UIONSSUMSISEUS n 4 auun 1

Vol.4 No.1 January - April 2024 UNSIAU - IVLEU 2567
{9 drinmsfnyiaruinnssunsBeus unninerduaauasuns
fiuznen HeLas IR wiusedu

a

HFL.AT.L0N 29ARS LU

UTIUBNIS 5A.05.5UR ansTed
noUsIUNENs  Ansleding w aawan PNAINTAUMING Y
57.A3.UA1 I550uige wningsewmalulagnszasinamszuasivile
37.09.A3005 ASug UTINYIFEUTITNATVUATUNS
IA.05.818 Telasey UNINYIREVOULNY
37.05.8A31 AUIANT VN INIRYVRUULAY
sA.A5. 0NN Anng WMIngIaemAluladnsEAUNaITUY3
HAL.AT.ARST FITTUNN WInedemnaluladnseaeuina1suy3
nA.aslona tnnlaensel WIS VAUATUNT
FA.UW.NG WML §ITT0UNH UTINIRUAAUATUNS
HeAT. USSR iy UIINIRUEIVAUATUNS
HALAT.SA UL WIS VAUATUNT
N2IIANT wwasyl Aedlnsan w9shi Aideds
TngUszeed 1. 1ile5uT7n WwounsrasnuinnsuazuifeiistuuinnssunisiansSeunisaou

paenuaLATeluTuGoy

2. Lﬁaa'aLa%:uLLaxﬁmmQmmwmamu%mmmamﬂmﬂﬁwNmﬁﬁﬂwﬂwmﬂwmamm
91 Hamanansd Thanw wazindmnisea 9

3. Lwaauuauu‘[,mﬂmmsma AUAIT wavasrsuianssunisAnwilud 9 ateneiiio
mmEJ‘LuLLavmauaﬂwnwmasJ

NMNUALNELNS Uay 3 a0y (UNTIAL-UIWIEY WQBNIAN-EIIAN LAy Aueneu-SuIaw)
doyannsia UTINIBNT MTANINTANILELIANTINNSREUS i Inendeawauasuns

drlinnsAnwuaruinnssunsiteus unninendeawauasuns
15 n.AggauIivg aunalng . Malng) 2.8439a1 90110

Insény 0 7428 9200 Biwa : jeiljournalpsu@gmail.com

Aules : https://s006.tci-thaijo.org/index.php/jeil/

wmmmLiaalmumimmaaum'maﬂmwmﬂﬁmﬂﬂawsmmmﬂmmuwmm T,msJLua‘mLLawuamawﬂsmgiuuwmmaa
MIasnsAnyLaruIanIsunsiseus aaL‘Uumwmuwmaumaammauwmwuu wazlifoduiauziazanusuiinveures
NeIUTTANEMINTANINIANY LAz U TN TN TEou wazlianuaninisdnasnunanuiioliusslostimednns uiliénese
u,am'mmsuaw‘wmmwﬂﬂiwmmiuﬂiﬂwiﬂmu



UnusSsSnUNsSN1S

dlanAzyIUEDUNNYIIY MIENINSANYILELIRNTIUNMISEUS ISSN 3027-6187 (Online)
L‘Umﬁmia‘mmiiumumm‘mim‘umiimaqmm%mmﬂ TCl stquﬁmiﬂaw 1 (Wan133uses
faust 1 unTen 2566 AU 31 Suneu 2567) $avindulas 3 Aty WleLduurassusanmeuns
NAIITINSUHALIITY Iﬂm’ﬁmiawuﬂnmaﬂm 4 aUuil 1 Uszdnufeuunsiau-uwoy
2567 lomvosunanudsasaszaudifaiuuinnssunmsiamadsunisdeu aaonduy
ieluduBeunnmumanvansananin Sufusatuiibuiuly vssainisveudilvaundn
215815 JlBu uazdAna1usaIsnIuNIIUd 21581501 IUNIATIVEOUAMAINTDT
wmmimawmmmm (Peer Reviewer) foust 3 vl luananfiiendestuunay uasld
A usisouTumNTFou/Msnaenuanuivimslussduliiudesay 20 dinsuy
unANide wazliAudesay 10 dusuunaudsnnis meluswnsy CopyCat lusguu ThaiO
uarlUsinsu iThenticate Tnefinadausiteusway 2567 Wuduly uenaint 1sanslaimun
TunanaAdeiifeatestuuywd nmaiiaueiidaauisiumsivingansiitrsnide uaglv
sTyLaUifUTeIINANENTTINII3esTIIM TAdelusyweie

SL‘L!‘LI’]%J?JEJQUiiﬂﬂﬁﬂ’ﬁsUE]‘UE]UﬂmN’ﬂiJLau@NaJWUVIQUV]ﬂ’NQJ’JT\]EJ LLﬁ%UVIﬂT]lI'NI’]ﬂ’ﬁ‘VlﬂW]u
swmmmsmmwmmﬂuua ﬂ']EJ‘L!@ﬂWU’JEJ‘WR]']‘S&!’]LLa"’Ui“’LﬁJuUVI?’T}']iJEIEJ’NLSUNSUu LLﬁ“’lC’ﬂW
?J@LﬁUE]LLuu‘VlL‘UU‘UiuIEJ‘Uu ﬁﬂN@I‘Vi’J’]iﬁ?iQUUU@JﬂmﬂWW Lﬂuﬂiuiﬂﬂuﬁl@ﬂ’]if\]ﬂﬂﬂiﬂﬂ‘wﬂ bbeYe
Lﬂﬂﬂ’J’WNﬁNUiﬂﬂﬂﬂﬁNsﬂu “UE]“EJE]Uﬂm‘VllN’]UWﬂNWSWI@&HUHUUI%’N?GW?GWLi"\]@’ml,{]?ﬂll’]ﬂ
ﬂ@ﬂ‘UiiﬂJ’]ﬁﬂ’]i’J’]iﬂ’]i‘WNLUUE‘JEJ’NEIQ’N’N??I’WQ‘U‘UU% L‘UUL’JWVWQ’J‘SMﬂWiﬁWWi‘UUﬂ’WEJ
UNIYINTT LLﬁe;N%JWuVIﬂ‘Vl’]‘H ‘Vlﬁ]uﬁ\‘lLﬁiiJfﬂiLLaﬂLUaEJULiﬁluiﬂﬂ‘Lm?iLiEJu%Iu‘EJﬂLL‘MQﬂWiL‘UaEJ‘ULLUaQ

19nN5ANWT L‘UEJ’NﬂmﬂﬂﬂWU'J"EHﬂ’1’31‘14'315?1’1’3%]yll‘U’iuT,EJsljuﬁTViiUEJ'H]']SEJVIﬂ‘Vl”]UIUﬂ'ﬁu’]lU
isnwwmmiammiﬂﬂmsumuqmmﬂmm&ﬂ

aﬂﬁwf: ma@mmuﬁau%mﬂﬁméaméamammﬁaﬁﬂmﬁmaLLW'ﬁ'maammfnimi
I@8waﬂﬂmmiammmmmwmwwmﬂﬂmmLLuvmmsLmamuwﬂmmmmL@U”Leamﬁuaq
313813 https://so06.tci-thaijo.org/index.php/jeil/ nanesussandnmiadusgnede
sagdunanuiiiauls waztdulsglevisionnsivnsdmsuynvinussly

59IA1ANT19158 05.5UR gnsTeE
USIUIBNS



da1suUny

UNA2IUDDY

NINAIITZUUUIMTIANTBBUSLUURANREUITIdu LU LTNvaInsuily
TyluszuunsinunlagldimaiiareeSeundusudmiudiSeussiuiudnfnem
WaAN? un1ane, Useianined aungns uar agdl Joaimuns 1
suwuunstimanvuiivfdunusesulaiineduaiuaussausnisinidevasiinfne
wangasusenafiednsiadindvidneg uninenaesvigdiuauiadinszen

59N5 gI93U0TE, AMNT AINLDTEY, USIAT fisfims waz Snvan \NEIINUS 17
Uadeniidnswadeanunslalunslidediauasulalivenisiteuivesio gy
luwanFaunnumIuAs

q3siesh s1nimuning 35

o/ = [ =g ) 1 o a 1 aa
navaIN1sINNIssEuslaglinsalfnendugusdeinuenishnatniilansaey i
TutnAnwiweuia

a

WA I5pn3edlng war 35S nYIaITTel 51

ﬂ’]ﬁW@LI‘IJ'WIﬂ‘i&!‘”ﬂ’]’i’s‘l@ﬁ’]’iﬂ'ﬁ&!’]ﬁ]ﬂﬂ?Emaﬂﬂ(ﬂ'ia‘lﬁll‘é“’ﬂ"ﬁ‘u AsalAnwLnAnY
°U‘Ll‘U‘VI 1 SJ‘VITZI‘VIfJ’laEJ‘JT’UﬂQLVIWﬁGﬁ

fngns Walwyad, a5 2dTaumnng, nlunsal Fuiaey, gl newn
wag QU Usznins 65

&m

N5 WaNTELARNUINGINITATUINL: UIANTIULATDINBNITHIUAINSUNISWRAILN
AsnaudsEdNg

@

andan 134, asmﬂm meaﬂ nOANS WaNuNAsey, 55Uy Wum, wiga edvslesy,
13a91 INTINUAG LaTNasHss GEEE 81



UR 4 alui 1 UNSIAU - IUBI8U 2567

w  AITNAIUIE ﬂﬁﬁliLﬂi&lﬂiﬁ\‘]ﬁﬂfJﬂ'lWﬂ’mﬂ’l‘J'J?\lEJ‘Vl'NﬂﬁiﬂﬂHWWLﬁ‘l&i
’s‘l'Wiﬁ‘Uﬂiﬂlu(t‘éﬂl,’i&lu‘lll‘\'lﬂﬂ'ﬁﬂﬂ‘lﬂ'] LUUI8USN

auY1 YRAVENST, Yaydeu fivdiy, Aviua Taay, uag gaivs Y1eida 97
v Nammumﬂsiummausmaannsumuius'm'nnwaLuaamﬂmtwwumawa
E‘Illi]‘VIS‘VI'Nﬂ"l’iL’iEJ‘uLLa“’ﬂ'J']SJW\?WEﬂQ‘UE]\?UﬂﬂﬂE’]Maﬂﬁﬂ’iﬂiﬂ’]ﬁﬁli‘um‘lﬂﬂ
um’mmaﬂswnﬂmm

Aanssa AMase, d5sad Sua way Junst lesvae 113

v sUsuumsianisanailagldiesediedenuesulatinawdsuainesdnenim
mummnssmmsﬂnmwaeﬂsnaums“mmausmﬂnmLLawwaﬂnm
Zerndiineuaiuiinisanensseudnunds nsed

Uien e wae Tuins A33ns 129

UunAZUIBINTS

v unummalulagUygiUszhuginunisneluaaidugaudnen

a o

INTANA A3, LNUSUTEN ALY kY DU BNTSNIY 145



Contents

Research Articles

w Development of Blended Learning Management System on the Topic of
Seminar in Trend Resolution in the Educational System Using Flipped
Classroom Technique for Graduate Learners

Phongsak Phakamach, Prapatpong Senarith, and Darunee Panjarattanakorn 1

W Online Interactive Supervision Model to Enhance Research Competency
of Students in Graduate Diploma Program in Teaching Profession at
Bansomdejchaopraya Rajabhat University

Touchakron Suwancharas, Kanakorn Sawangcharoen, Narongwat Mingmit,
and Luxana Keyuraphan 17

w Factors Influencing the Intention to Use Social Media for Learning
Among Adolescents in Bangkok

Surakiat Tadawattanawit 35

w The Effects of Case-based Learning on Critical Thinking Skills among
Nursing Students

Chutima Jirathikrengkrai and Jiraporn Kesornsuwan 51

w Improving Communication Skills in Chinese Through a Short-term Training
Course: A Case Study of First-Year-Students at Thepsatri Rajabhat University

Phattrapron Chokpaiboon, Sutinee Wongwattananukun, Kawinkorn Chaijaroen,
Sukanya Thonghaew, and Puthep Prapagorn 65

w Bridging Chemistry and Computing Science: Innovative Teaching Tools
in Pre-service Teacher Education

Suthida Chamrat, Surasak Maotheuak, Kittaporn Puakanokhirun, Theenawat Nanta,
Nattaya Apichatyotin, Warissara Kraijitmate, and Pongsathorn Suyamool 81



Vol.4 No.1 January - April 2024

w The Development of Curriculum to Enhance Special Education Research
Potential for Teachers in Inclusive Schools

Anucha Phoommisittiporn, Boonlom Duangwiset, Siriwimol Jai-ngam,
and Suwapatchara Changpinit 97

w Board Games as an Innovative Learning Approach in Potency Citizenship
Course: Effects on the Academic Performance and Satisfaction of
Education Students at Yala Rajabhat University

Wilaiwan Wilairat, Siripat Rundaway, and Janthra Orasa 11 3

w Knowledge Management Model Using Social Network to Enhance Potential
of Educational Innovation for Teachers in Health and Physical Education
Learning Area Under the Trang-Krabi Secondary Educational Service
Area Office

Panita Ketkaew and Nannaphat Chamwichit 129

Academic Article

w The Role of Artificial Intelligence Technology in Higher Education Institutions
Idhidak Sridam, Phetprapa Sangkharam, and Ammara Ittipongse 145






Research Article

Development of Blended Learning Management System on
the Topic of Seminar in Trend Resolution in the Educational
System Using Flipped Classroom Technique for Graduate
Learners

Phongsak Phakamach", Prapatpong Senarith', and Darunee Panjarattanakorn®

Received: August 18, 2023 Revised: November 21, 2023 Accepted: November 22, 2023

Abstract

The objectives of this research were: 1) to create and evaluate the effectiveness of a
blended learning management system for graduate learners according to the 80/80 criterion; 2) to
determine the index of effectiveness and academic achievement; and 3) to study the level of
experts’ opinion and students’ satisfaction when learning with the developed system. The target
group consisted of 17 students in the Master of Education Program for the academic year 2023.
The research instruments were: 1) blended learning management system using flipped classroom
technique; 2) an achievement test; 3) opinion questionnaire for experts; and 4) learmer satisfaction
questionnaire. The collected data were analyzed using statistical software that provided
percentage, mean, standard deviation, and t-test results. The key findings were as follows: the
developed system has an efficiency of 81.97/83.04, which matches the 80/80 criteria, and has an
effectiveness index of .8235 or 82.35%. Learners who studied with this system had a higher
post-study achievement than before, with a statistically significant test value of 31.244 at
a p-level of .05. Experts have a very high opinion regarding the quality of the system, and learners
are most satisfied with the system developed. The study has resulted in an effective system that
can be used in teaching and learning. This enables graduate students to develop skills and
develop learning in the seminar on trend resolutions in the educational system.

Keyword: Blended Learning Management System; Educational System; Flipped Classroom
Technique; Graduate Learners
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Research Article

Online Interactive Supervision Model to Enhance Research
Competency of Students in Graduate Diploma Program

in Teaching Profession at Bansomdejchaopraya Rajabhat
University
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Abstract

The purposes of this research were to: 1) develop an online interactive supervision model
to enhance research competency of students in the Graduate Diploma Program in Teaching
Profession at Bansomdejchaopraya Rajabhat University; 2) examine effects of the model; and
3) evaluate the model. The sample consisted of 10 students from the Graduate Diploma Program
in Teaching Profession, at Bansomdejchaopraya Rajabhat University, in the Academic Year 2022.
The research Instruments consisted of 1) the online interactive supervision model; 2) self-evaluation
form on research competency; 3) research results evaluation form (rubrics); 4) a questionnaire on
satisfaction; and 5) model certification form. The statistical analysis assessed mean, standard
deviation, percentage, and t-test for dependent samples. It was found that: 1) The model consisted
of the 5 components S for Smart technology, M for Manageable, A for Accessible, R for Real-time
interactive, and T for Testing. The 5 steps were Preparation, Professional experience training
process, Online interactive supervision, Evaluating, and Reflection. 2)The research competency of
students after using online interactive supervision was higher than before using it, at a statistical
significance of .01. The research results of students were evaluated at ‘excellent’ level (X=84.70),
and the students perceived that the model was appropriate at the highest level (X=4.53). Finally,
3) the 5 experts evaluated the model to be at the highest level (X=4.97), and it can be applied in
real situations.

Keyword: Online Interactive Supervision; Research Competency; Practicing the Professional
Experience of Teachers
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Factors Influencing the Intention to Use Social Media for
Learning Among Adolescents in Bangkok
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Abstract

The objective of this research was to investigate the level of intention to use online social
media for learning among adolescents in Bangkok, and to examine the factors that influence
attitudes and intentions to use online social media for learning among adolescents in Bangkok.
The study sample consisted of 348 adolescents in Bangkok. The data collection tool was a
questionnaire, and data analysis involved frequency distribution, percentages, means, standard
deviations, and structural equation modeling. The key findings of the study are as follows. 1) It was
found that the intention to use online social media for learning and actual usage among
adolescents in Bangkok were both at high levels, namely with (X=4.04, $.0.=0.74) and (X=4.05,
S.D.=0.75), respectively. 2) The hypothesis testing using structural equation modeling showed that
the structural equation model of factors influencing the intention to use online social media for
learning among adolescents in Bangkok met the statistical criteria (X* not significant (p>0.05),
X?/df=1.149, RMSEA=0.021, GFI=0.96, AGFI=0.92, RMR=0.02, SRMR=0.03, NFI=0.99, and CFI=1.00.).
Additionally, it was found that the completeness of content influenced user satisfaction, and it
also influenced perceived usefulness, while perceived ease of use influenced attitudes toward
usage, perceived usefulness influenced attitudes toward usage, attitudes toward usage influenced
intention to use, perceived enjoyment influenced intention to use, and intention to use
influenced actual usage. Furthermore, user satisfaction did not influence attitudes toward usage.

Keyword: Social Media for Learning; Adolescents in Bangkok; Intention to Use Social Media for
Learning
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Fosnsasfiaglinou wazvili TikTok mmmwaiwﬂaumuﬁlmm snvaduduiuiiteadrasnu
Tausssumnaneduaudstuanledne 9 wanni TikTok Sauansliifiuinnoumudaiiomes
1u1aﬂaauiaumimumwmmh Dawmeliiuiddialusiunan vuduiiowansenuduau
ydauysaluuy fanusadrsnnudufisuas AN mmummﬂmwﬂumuaLisuul,lfzml,mqm
(Thongbai, 2020) @onARRIRUNISANYIVBY Sritongsuk and Choeychanya (2017) VISuU’J’]
ﬂamu{lmLaaLuaLi‘UuLLemmLLmMWQummilfmswmimmmlfmﬂ%ﬂiiwummauwuaﬂ‘umi
Lilmuaamaaumaimmmmﬂam Salunindu ANEIAYUDY TikTok immmmmﬂmmmu
9957l Institute for the Promotion of Teachmg Science and Technotogy (IPST, 2021)
A5ENTIANEISNg asaiiefu TikTok TneuSew fnfen 78 woafin Usuinadealds e
E‘NLEﬁMﬂﬁﬁi’NﬁiiﬂL‘LJE]WWH\‘]ﬂ’ﬁﬁﬂ‘Hﬂ%WE)UIﬁWIEJWE]G]ﬂﬁWUENﬂuEuIMN lnuiunisnseeu
nsisews asnsSeugalnl WgnlauazvunzaudugSeu lnednenmues TikTok lesunis
aam‘ummmianm muimmﬂaaﬂmwauiwamﬁﬂauuaam 2,000 a1uALLran fAI8AIY
ansalunisUfudsudomivienumanvansuasinala sederdle aeulanday
sulval (IPST, 2021) ImSJm'mmﬂﬂmmaamﬂmaaulaul,wammaug PN PV DN PRH
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Liauimaqwiﬂumniﬁmwumum wasAnwedeiidsninasorirundasauddlalunisld
aaammaauvl,aul,wammauwamasuiummmqmwwmm evhanudilanginssuves
383u1uﬂ1316uaaaqﬂmaaulauiumwL‘wammauﬁ wszdedinusaulatiiidnvasvesunas
Guam”am8@143Jﬂ31M83ﬂUﬂ’15L621'ﬂ%&’114 LLauLWEJI?ELUUGUEJ;JUaa’MiUﬂﬁ’J’NLLNuﬂ’l’i‘L!’lL@’lﬁamﬂm
soulatfilasuninuden mLﬂudauwﬁwmﬂszuauﬂﬁﬁauij’%aqéﬁau

InQUszasn

1. wWefnwiszduanuadlalunislddedeaneoulaiiieniseuivesissuluin
NFUNNUNIUAT

a

2. vefnwiladefiiavsnaienmaimuailunislidedinuooulatiion1sSeuivesioiu
Tuangunnumuas

3. iedAnwitadenivinaseanundlalunislidedsnuesulaviion1sFeuivesiosu
TuwanFunmumuAs

AUNAFIUNTIAY

1. mmamsmmLuammamswamamquwa’lwaqcﬂmm

2. mmammmaqLuammamﬁwamamiimﬂiﬂmu

3. mmmwﬂ%m@mm miwgmﬂmmma warn3TuiUsleviddnsnasieviruas
AONITITY

4. msfuinisldnudeiidnsnaserinuadsonisidau

5. msimﬂiﬂaﬁnumamwama%ﬂuﬂmmamﬂmm

6. Veadron LB vEnadenudilelany

7. miimmmauﬂuamﬁwamam’mmﬂﬁﬂﬁmu

8. mmmﬂaﬂmmuamawamamﬂmm%q

A1INUNIUITIUNTIN

nslddedenusaulation1sieus

1uzhusua@mﬁ%ﬁaé’mmaﬂaﬁtﬁammf%au%fluu‘%umaai’ai'u 1§5unseousuinde
ammaaulamumaimaﬁuimmmsuamLLawaqmmsJmmaumfmNﬂmiauil,l,auﬂiuaumm
ddamnensBeuiinennvanerinudedeueeyla L nsindaduled Youtube viseiumesa
Geueoulaiidu 9 1/1Luammaqmmau%ﬂutﬁaam q finannviaie aﬂmmwmiammasuimam
ﬂg]all‘wuﬁiuwz’]ﬂﬂa‘M’JEJiiﬂ‘u’)81ﬂﬁﬂﬂ1ﬂﬂ’]iL§EJUiLiaﬂuu 7 8néw (Breslyn & Green, 2022)
sum..,mmﬂuﬂmJawﬁyaqslumﬂsnaaammaulauLwammauwamaiuiulsawaqmimmm
auiwamsaulﬂammau 9 LLazmasuaﬂszjaaammaaulamanaqwammﬂmaﬂummau
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WaEyinASUU i’JiJiUﬁx‘iﬂ’]iﬁ%ﬁﬁ’?@uﬂﬁﬁmlaﬂmimgEJ‘ULﬁ&J‘ULLa“ﬂ'liLL?jﬁﬁi'JJusLUﬂﬁmﬁau Faily
dnnzanunsentazInniavesioguls (Luthar, Kumar, & Zillmer 2020) fmgdayanina
m{LsnaamﬂuaaulaumaﬂmwuwamSiumwuawuﬂmmnm waumﬂﬂmaqmamx
neremvharuE-laielimuusiuaraisnnuaantdumslidedinuesulatiimazan
Audagu mummsawﬂaawﬂumﬂﬁuaaamuaauimLwawmummmt,l,a sinweiigndy
delmsldtednuseulatitul liumeiifunsldedsiimmuuinteunasiisyinsnm

nalaeasy mﬂ%aamﬂuaauvl,aul,wamﬁLsau’ﬂmummauiﬂmqmwLLa o1 ud
amJﬁEJﬂuiuumaqwam‘mawmaawmwwmum mumawiuiasaumaamﬂ%aamﬂu
aaulauLwaﬂ’lsLiau%fLumuwuaﬂmsm8'18memwsl'misuaqmiLsauﬂmemmNmnmu
dsdnasunsiusuuiowasnsieassy WINTeu aﬂmmmawwmmiljaus
duyAna (Personalized Learning) warn1sEeuILuUteuLed (Self-directed Learning) mammu
mﬁl&HNa‘ﬂwGJ‘“ﬂmanﬁﬁm&mmmamammm’lﬁﬂmmuaamﬂmaaﬂamwam’m&mm@mmﬂu
WANTANNUNIUAT

ASAULUIAR

NANYIV89 Al-Khasawneh, Sharabati, Al-Haddad, Thakhi, and Abusaimeh (2022)
ladnwinsusulduoundmtu TikTok Ineldlumaniseausuinalulad (TAM Model) Iﬂmﬁ‘u
TayaanuuudITIRNglnuLeUnaIAdY TikTok 311U 255 AY mamiﬂﬂmwmﬁ Fruiom
‘1/1?mqmﬂﬁﬂmﬂuuamﬁwamamﬂmammmiﬁﬂﬁmm TikTok m‘mam FRIRINABAIUNTTIUS
AYNEAYNEUIY miimﬂ’mﬂumuwm mii‘Uimmmmﬂiumﬂmm ey m'ismmﬂiuimm
AUAIAU

Al-Maroof et al. (2021) Anwiniseeuivialovuledeaiifoiionisuarsnainug
nsudeluanug wasmsuszendlininug: nsdnwidIeuiieuseninaglyd YouTube waggly
TikTok Lileinquszasdmanisunng TnguszasdiileAnwiunuinues TikTok uag YouTube
faznseduunmd nenanazyransaug luanumenia lunmsliiduundsanuiuazudsiy
WeRamuaudImininIswmg nan1sinwinuin nseeudulunislday TikTok way
YouTube lasudviznaainnissuinsideudie (PEOU) mssuiuselewilunislda (PU) A
Lﬂummmsmmumﬂa (Personal Innovativeness) mmaulmiumﬂszmu (Flow State) way
mmammmﬁummam (Content Richness) wananil dodsnussulating 2 sUBUUEiNTg
Twmmwauawwuam fUselevd aunaunu wazllinunTeiuaIINfednis atislsfiau
Soitbuifisumuusnaeddedenueslar wwut YouTube fi8viswasgrannsion1siug
e mmsmqmsu,‘wwEJGU@Q&ﬂSUdWL@J@LVIEJUﬂU TikTok &4 leTok mmh amiumsﬁiw
[fionsTanaimisdinuuaymsuanieonisinuvamues aaEd YouTube Snsténaiionns
Anwarldldifionisdne WumsizUssnnveadomisinanuaznsinnisnaivesdedn
poulal

Salloum, Alhamad, Al-Emran, Monem, and Shaalan (2019) le@nwin1seausunis
Seuidiannseiindvesindnwiiiunisiwuiainudilalusuuitasanisveusunalulad
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Tneiudeyaainin@nwdiuag 435 au nuninendelulsenaansgemiueliead nanis
ANWINUIY AMAINYDITEUY ﬂ135‘u5mmmmmsummmaqmuﬂamwaLmai LAEAIINAYN
uawﬁwamamiimmﬂwmm&JmaﬁuwmmauiaLaﬂmauﬂa yenani fanudnAmnINYes
asaume MITuAuayn T T At ma‘mawamamﬂmamiiugmﬂﬁumu
PewazmssuiusglevivesszuunsSeusdidnnseiind

g effinanIaduiunvenseuninAnniside danmd 1

mmamyia}umlﬁam
(Content Richness)
AN OUD L LD
(Sufficiency) Al-Maroof et al. (2021)
ALTINGN
o Auanelave sl
(Timeliness) P
(User Satisfaction)
AATANEIVDY mssuianudelunisldau N diruafsenisldou
(Relevance) (Perceived Ease of Use) (Attitude Towards Using)
Kahil and Alobidyeen (2021) ns¥uiusElevl
(Perceived Usefulness)
Al-Maroof et al. (2021)
Al-Khasawneh et al. (2022) v
QRERTRGRRHGIT > Anuaslaldau
(Perceived Playfulness) (Behavioral Intention to Using)
Dumpit and Femandez (2017) !
A

ANSLANURI
(Actual Use)

AN 1 NTOULUIAANITIVY

35015998

nquseesildlun1side Aeteuiifiongsening 18-24 T lulwangamnasmiuasany
Forausuuzyes Soper (2021) Mszyi1 Tunsdlidunaandiudsusls 10 fuds fuusdunald
32 fnkUs seautedAgy (p) Wiy 0.05 A181UIIVDINTITNAADY LAY 0.80 LazIuIndnsNa
(Effect Size) winiu 0.5 fidunusadegsfiuugiiife linstdesnin 173 au wielisiuau
ﬂammasmmiamaum%mLﬂumagaﬂaumamqmmu 348 Ay Tnsguuuundengyl (Cluster
Random Samplmg ImaLmemﬁuwmmamammuiummmmqmwmmum \n3ediedufie
WUUABUAY mmmmmnmmamasmma 0.67-1 LLaulJﬂ’lﬂ’J’llJmENGUEJ\WIﬂG]’JLL’tJiEJEJiuWJ'N
844-913 msams%wuamimsmmmeu‘mmmmma Yovay AuadsuardusuLINATEIU
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Iumuﬁuawauawumummmmamwuaaumu LariAseRiuUsTuNuise uenant Mauus
mu‘fjmwmwamammm’tﬂumﬂﬁuaamﬂuaauvl,auLwamnwuwamaiu’l,uvusmiqmw
umuaslgisn1TileTzRlunaaunislaseass (Structural Equation Modeling: SEM)

MIAIAIdesuveiuUsuls (Construct Reliability: CR) UAZNIIATIVAOUAIIY
mmmmmam (Convergent VaUdlty) ypunasialefinnsananaimdnesdlsznauede
mmmLLa‘“mLaaslﬂ’nEJLLUiU'ﬁ?uwaﬂﬂiﬂ (Average Variance Extracted: AVE) WAN1INAFDUY
ﬂmm‘wLmaquamummmauwaqmLLUiLLchu,a mmmqmam WU mﬂmmaamm
muLLUswaﬂﬂlﬂmnmw 0.4 LLaﬂaiuquIumamuﬂﬁumwmuﬂ’;mmmﬂma yusiienuidesiuves
29AUIZNBU AA11INNI1 0.60 LLam'sfmmmLﬁvauuwﬁimaam (Hair, Black, Babin, & Anderson,
2009) LLa’mmu:uUaaumwmu@mmw’[mmﬂqmmamwaﬂumsmwayja

a 5 A av Y ! t:l' L% i a v
f197199 1 ﬂmﬂ’w\lLﬂi’é]ﬂllﬁ]')ﬁ]&lﬂ'mﬂ']ﬂﬁl"mLV]EN?JE]\W]TJLLU‘im‘mUﬂqi'Jﬁlﬁl

fuds/damau B tvalue AVE CR

g ;
AUAMULNEINBVBILUBNN (Sufficiency)

3. Lzuaaumaqmimmmsmmmaamumu Suringyndaiuldands 081 -
#eaueaulau

14

FUAIUTINGD (Timeliness)

1. mwmvﬂ,mmﬂlmmnaaammaaulau Aendeaiu @w/Av 0.83 1867 0.727 0.848
mumawmmaa

3. duanunsadnge LL‘UQ"U‘I«!LL@“"U%”ﬂﬂﬁlﬁlﬂjﬁdﬂiﬂmﬂﬁ@ﬁﬂﬂu@@‘lﬂau 0.89 20.74
uﬂﬁumilﬁawmau

3. mﬂ%aaaqﬂmaau"Lawm&ﬂ,‘wmiLﬁ&Juwamuuinawﬁmwumwuu 0.76  27.76
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AN51990 1 (19)

fuds/Tanany B tvalue AVE CR

€
D
N
D_
N
D
€
€

1. duanunsaBeuiadn 4 ldandedsauesulatlaie 0.64 1879 0.432 0512

3. miLiauimuaamﬂmaau"l,au‘umau m‘[,ﬁ‘lmeuamamnmmau 0.64 16.70
dlaldine

€
©
2
)
L
©
D_
D
e
a

1. augaﬂwqwalﬁﬂuﬂmiaugaﬂw 9 Wudedinuooulal 079 2634 0529 0.348

0.66 18.74

1. aummwmaﬂﬂmmmhLsausaﬁvme’]mﬂaaaaﬂuaaﬂau 0.64 15,67 0.400 0.643

0.60 15.42

e e 2
2 e
D
e
D ©
€ L~
D D -
e
e
< €
D
e
N
D
D
T e
o )] D
eahe
L
eafe

0.67 1686 0.472 0.542

3. aum’hﬁua LammuamaLwamwaulﬂnummauaaﬂm qH1m 069 18.16
Hodvnueoulatl

€
N
D
€
o
D
D
€
D
D

1. JuarlidedsnueauladiionisSeuslusiuinilona 0.68 17.30 0.468 0.539

0.64 17.50

e e e
Y Y
e
e
N ed =
b 2
e e
L
v
Y
&
e
Y
a e
B
a &
D Py
N
e L
_ I} -
ealle
Q
e
2

0.71 18.80 0.498 0.726

4. 1143’1']1/‘13’]&1 aul%aamﬂ:uaau"LauLwammauimuammummn 0.74 1754
Luamsmﬂmmﬂsvamau

NEI3UTRINTITE Uy BE

115398 1UATIULANILUNITNNTUI9585T5UNNTIVEIUAL TAYAMENTITUNITISYSITUANS

U a =

Welueu uminerdesedn Wetuil 6 nuawius 2566 Lonans¥usediasdl DPE. No. RSU-
ERB2023-003
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NAN1598

mamiamiﬂmm’mmiaisumuaammaaulaul,wamﬁlﬁaummmi’tﬁumu%q Wil ey
masmmmmmmﬂﬂum§LﬁnaaamuaauiamwamiLiﬂuiaﬂiuiummr\ (X=4.04) Imama
wmimmuimma f-av‘wmwﬂaumasJN@Jmmmﬂwﬂvisuaaamuaaulamwammausmalﬂiu
amﬂmmwam (X=4.14) saqawmamﬂ%aamﬂuaau”LauLwaﬂ15Liau%1umuwﬂama (X=4.04)
way mmuvmLmaaLisJu%luaaamuaaulaummauiﬁwﬂUﬂuau (X=3.96) MUY Fa0151991 2
GUzu“wﬂammasmuivWusuaqmﬂmmaammaauiauLwammam%sqaﬂuswmmn (X=4.05)
Luawmimmumma favwmmaumamﬂmiausm‘m il mﬂaaamuaaulau’iwﬂ 9 Ju
awaﬁ (X=4.13) 59989170 msuﬂ'rﬂm'1uaaaaﬂuaauiamwammmamaua (X=4.09) 19194

aaaﬂmaaulaumammama&mmaLum (X=4.01) LLa‘”lIﬂ’ﬁi‘dﬁ@ﬁ\‘iﬂlﬂ@@ﬂl’ﬁum@ﬂﬁiLiEJ‘LJi

<

LﬂuammummaLuam&mﬂumaﬂiwaqﬂau (X=3.97) §1mN5197 3

a & v 4 o ¢ a o
a1l 2 Anudslaldanudednuesulaiiiiontsiiou]

anunstalunislidedsnuooulatiiion1sFous X SD.  wla
duaglidedinnooulatifionsousluiuiifilonna 4.04 083 W
dussuusuwdsdeuflufedinuoouladihalelituaudy 396 091 wm
dufimuddefieslidedinuoolaiitonisoufdelluowen 416 017 wm
Tagsau 4.04 074  wn

P 1y} v g o ¢ = o
MA1919N 3 i%@‘UsU@ﬂﬂ']ii%@']ua@ﬁﬂﬂmaau‘laULW@ﬂ']iLiEJUE

nslidedsnusaulaiiiiansBeus X SD. uwla

Fuiinslinudedinuesulatifion1siFousotiaue 409 085 W
uldSeudadml 4 endedenuoouladlum 413 081 wm
“gaen 1 dUamiiii dulfiidddedionuladifensdeuiosiriaios 401 087 win

Tunmsiu au%aammaauiaumam'il,iauiLﬂuamaawmmmamsmﬂu 397 091 11N
’maﬂiumﬂau

Tnesay 4.05 0.75 170

Ya v

;ﬂn%mLuumiﬂﬁuhLmaﬁmlmmmmummmmswuaamaamm’smﬂamau WNAN9
AATIZUNUIN T,aJmaaumﬂmqaswﬂmammamwamm’mmﬂ,ﬁflszmuaaamuaaulaumamﬁ
L%EJN%‘U@Q’?EJEMIML“UG]ﬂjﬂL‘VI‘W:LI‘VHUF’]i%WGNU’]GU‘lJN’mLﬂﬂAGVIG]’]QJﬂ’mﬂG]’J@ﬂ’)’]llﬂallﬂa‘u VLG]LLﬂ X?
LifidudAgyneads (p>0.05) A1 X/df=1.149, RMSEA=0.021, GFI=0.96, AGFI=0.92,
RMR=0.02, SRMR=0.03, NFI=0.99 waz CFI=1.00 fda1lau1asgiun1uinaeinadfinnam

naunauegeiitedAgyyneana
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a.39%  suffi

0.37-" tite ~—
<
0.2 rele ——-—0.88

026 pel -~

pel

0.31% pel /

0.35% ppl

0.3¢% ppl /
0.33%

pp3

Chi-Square=186.29, df=162, P-value=0.09277, RMSEA=0.021

awd 2 TueaaunislassaidadeniisnsnasennuadaldnuiedinuseulatiiensSeuivesivsuy
TUlANFUNNAMIUAT

* e fauususlduluma .
1) RICH (content Richness) = Anuauysaivagilon Usenaudae
1.1) suffi (Sufficiency) = ALNBINBVDNL LY
1.2) time (Timeliness) = AN53AIT
1.3) rele (Relevance) = A3LAgIUD9
2) PE (Perceived Ease of Use) = m33uinisldanudng
3) PP (Perceived Playfulness) = n153u3AI3@UN
4) SATIS (User Satisfaction) = anufiswelavesyldany
5) PU (Perceived Usefulness) = mi%‘uiﬂiﬂwﬂ
6) ATTTI (Attitude Towards Using) = vimuafsonislday
7) Bl (Behavioral Intention to Use) = anumslaldey
8) AU (Actual Use) = n5lte1ua3e
a W a £ % v Aaa a W a o
A58 4 AduUsEansuinsgiuveslnaaunislassasistadenisnsnasieviruantunisld

NuuazauddlalinuiedinueeulatiiionsFeudvesivguluwaniunnamuns

9

wune YUININTNANINTFIY t-value

RICH => SATIS 0.94** 18.51
""" RCHDPU oo 1724
""" saTs>aATI 020 09
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A519% 4 (519)

EATTEN YUINBNTNANIATZIU t-value

PE = ATTI 0.94* 15.66
""" PUDATI omo* 1688
oAamds o35 264
""" P> os8* 415
""" B |-)Au0961729

U 0.01 (p<0.01) %39 (t-value > 2.57)
U 0.05 (p<0.05) %39 (1.960 < t-value < 2.57)

9NINTT 4 Andulse ammm%m‘uaﬂimmaammﬂmaaiwﬁ%smuamwamammm
Tunsldauuay mmmiﬂmmaamﬂmaaulaul,wamiLiauwamasuslummﬂiamwwmm
wud1 Yadeiunissuinisldnuiisuas miimﬂiviaﬁnumamﬁwamamﬂuﬂm‘lumﬂ%aamﬂm
aaulaurwamswaugmamajﬂuvumqqmwwmmamwuammgmqaam (3=0.94, 0.70
RF LRIz Gumuﬁ{]a%’aé’mmmﬁma%hiﬁ@w%waGiaﬁﬂuﬂmumﬂﬁﬁﬁaé’muaauvl,aﬂl,ﬁ'ams
Souiverivguluanununiuag yonant fanuindadenissuinnuaynuasiauafse
mﬂfzmuua‘wﬁ‘wamammmiﬂumﬂﬁuaammJaauiauLwaﬂWSLsauiﬁuam&Jiu‘Luwumﬂsqmw
uuAs (3=0.58, 0.35 AUATGU)

NANTNAADUANNAFIUNTIVY WU mmamusaﬂmaaLﬁamwﬁém%waﬁiammﬁawﬂ%aq
Aldanuuag mii‘UiinIEJ“U‘u nsfuinsldanuineuas mismﬂiﬂaﬁuuuawﬁwamamuﬂmmams
T wﬁuﬂmmaﬂﬁﬂszm'muaumﬁmmmauﬂuamwamammmﬂﬁﬂwm LazAuAalald Y
fBvdnanen1sleiuass famnsed 5

A5 5 HANTNAABUALNFAFIY

dunfgu d5u
aufgIuil 1 awauysaivesdevniiavisnaeanufiselaveslda GLUGELN
auuAgIui 2 AnuaNysalvellevniiBvanasonsiuiusslevy donARDa
auuAgui 3 aufiawelavesgflicuidvdnanerimunirenislinu Liiaennaod
auuAgIuil ¢ mssuimslinudeiivswasieriruadsenislday GRILILGR
aunfgiudl 5 mesuiussleviiiavinasovimunfsonislda GRIELLRR
auiguil 6 iAunRsensiiriismiwasomudlelia d0nAARDA
CausRgud 7 msfuiemaynisvenedommiclelden aesedes
“msdgnil 8 mrsdaendevwesendeess T rmedes
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d5duazanusnena

WWUWJ’]@JﬁNUim“U@QL‘Ll’e]‘VTTV]Ui«;ﬂ@U@?EJ 3 peAUsyneu laua AluiBane ANNTIAED
LLauﬂ'J'liJLﬂEJ’J“UEN M@VlﬁWﬁG\@ﬂ?WNWQW@I‘\]%@QETLGKNWM gonnasIiuN1sANYIVBY Al-Maroof et al.
(2021) V]W‘U’J'l ﬂ’NlIWQW@sLﬁ]IUﬂ”I{LSNWU TikTok tag YouTube 1@3U@%ﬁwamﬂmimmamm
“UENL‘L&’E]‘VF’] UBNINU I""UL“UEJﬁ?,JL@]EJVl\‘i 2 i‘ULL'U‘UJJﬂ?ﬂﬂUiﬂ?isU@NaVWluall‘&J Huseloa dunauy
LLazummmqﬂummmaﬁmi%qsﬂ%mmi

mummaummﬁuaqLua‘wmawﬁwamamsﬁmﬂiﬂmu denAapIiuNNSAN®YIEY Wang,
Zhu, and Tondeur (2021) finun ﬂ’NELIﬁiJUim“UENL‘IJE]MTJ,JEJVIﬁWEWIEJﬂﬁiUiU’i Ylgviluusun
ﬁuaﬁmitwuaauiauﬂamLaﬂmmwmﬁaﬂuﬂiummu Aty Luaaaiulmlfuﬂmm
aamﬂmaaulaumLuamwmauaummawmmmsiamqmewa lmwauawwuam wagll
LuamLﬂsnsummamauﬂuaammaamiamuumLsznm EJa:uaamaimaiumumﬂiﬂmummm
Sk sdidudeduseulatludae

Fruaufisnolavesdldewldidninaderauaisonisldou dmivludseiiud
lidanndasiunisAneves Vate-U-Lan (2020) SA3udunusi@euinseninedanusaing
fanelalunisldnuuazviruairenisSeuiosulal amﬂiﬂmumwmmaLﬂumﬁ%’miﬂu
fmmw:umumawiulﬂmmuﬂmmuﬂmmam'ﬂszmuaamﬂuaauiaﬂumsuaam'uwmmwmmi
Seilsnavesmsfinusiliiaonndostunisdneniisun

AU ssuinsldnudeuaznsiuiussleviiiansnadeirunisenisldau aennaes
funsfineves Qashou (2021) ffnwadediidvinaienisuenunisSousriugunsal
iwdeuilusziugaudnu fnuin msfuiuselend nrsfuinisliauieaznisiuiag
mmmsuaqmuLaqmmﬁwamawﬂuﬂmmaﬂﬁ{[ﬂmuﬂmiﬂuimuaﬂmmmaaum wazdiaenndes
iU Al-Khasawneh et al. (2022)

furirunRronnsdauiiavsnasennusslaldi denndssfunisAnwues Cao, Duan,
Fdward, and Dwivedi (2021) #inuin Jadedruriauniisninadauinsenuddoldy
L%ﬂiuiaﬁiuﬂdmmﬁaJmwiuawétﬁamséfm?miwmmﬁﬂi wardiannnanIiuN1TANYIeY
Mailizar, Burg, and Maulina (2021) mayum ViruaRson1sBeuilusULuueaulatianinagsly
mﬁmmammmﬂaL%awqmﬂsiﬂumsLiausaauiaumaﬂmﬂﬂmmawsvmﬂaulmwzjﬂmm
NSUNSSTUINYRIsaladn 19

éﬁuﬂ15'§U'§mmauﬂﬁ§w%waGiam'méiy’ﬂﬂ%qm donAneaiun1sAn®¥Ives Lin, Lin, Liao,
and Chen (2021) finuin Jadesumsiuieuayniidvdnaserinunisonisldnuuazaiim
mﬂﬂ%mﬂumumaquﬂﬁﬂmivmwﬁmmmmaqﬂi%wﬂlmmu wazdiaenndasiunisiinu
99 Hoi and Hang (2021) finuin miiu'immauﬂuuwmmmﬂfuiuﬂwsaamamamm@N‘Lﬁ]Lm
nginssalunisléaru Facebook Bnvisdsvutifiiufuysdwiussninedndnavesn
anunsalunisaeu msaduayumedsenlugimnuddadagnsalumsldau Facebook u
AeanfuayunsGouidnde

Pt

4
\ 46 /‘. o1sansMsAnuia:udNsSsuMSISaUS | Journal of Education and Innovative Learning

oL

-



gsifesd shandcuundng

Fruaudslaldauiisnsnasenisldauase aenadosfiunisnwives Alshurideh,
Salloum, Al Kurdi, and Al-Emran (2019) fiwu3n mmézﬂﬂ%’mul,ﬂ%mhaé’muaauiaﬁé’qﬁ
dnswalevandenislinustdunduuesinfnwivesusumaansgomiuiedisas yonani
Jraenndeafiun1sAneues Raza, Qazi, Khan, and Salam (2021) finudn ausslalunisld
NUIBVUUIMSIANsSeusianuduiusiung Anssunisldasa

YDLAUDLUL

Jarduanuslunisiunaldeldly

andun1sfinen msnuviessdnsiifosnisdauaiunisSeuivesisgu asliaiiy
énﬁmﬂummaummﬁuaqLuam‘wﬂﬁﬂgﬂuaamﬂuaaulauuwamwgimma 9 Tifimuhaule

o
(=3

WFegn ATUGIL ATOUARN Viuasle wazifentestudiiosulyimuamila vioiusslonilaonse
lfuummnuwaaumawuwmwiumsmamaswammwmu,avLuamuuLLwammjimmaamﬂu
aauiawmﬂwmmmﬂmﬂiymummumuﬂu Lwaiwaamamﬂumﬁmuauﬂivaumﬁmma
quazimumﬂmilfmmmawaugwaaamuaaﬂau

Farauanuslunisiseasesaly

1. lunsanwiadareldd ausldvensveumaiiuilunisane Tngeaas ziiudoya
Juunmugiaa viseduunmudnuazvesiLlesiuyuuy Lwaiﬁlmaﬁauwmmamam
saluadlaeunuitianmanziane mﬂmammuwmﬂaamua Snwaritui uenani
m%mmmwﬂuaﬂwmwummwmmamasuiuﬂiumﬂiwmwa‘iﬁlmmwﬁlmmaqmﬂ%aaamm
aaulaul,wammwisuammu Feaztaelianunsnsenuuudlsueviouumdlunisduaduns
Li*ausmamﬂammm’mmmmiua mmau“lwamaiuimmﬂmw

2. lumsfnwiafadely EmmLLuﬂ'wqmﬂsiumaﬂmwuawﬁwamammm’[,ﬁ]"tszmuaa
fnueulatifiomseuimuunaniesusing q Wesnusazunaneduvesiedsaueelail
iy Aanhaule suuuunsinds mesuiufduius wazdu q Alanauansiauazvain
wiang mnEansfnwaunsadanguaulanwiuvesuiazunanlosuliegnstniay aranunsn
sonuuunmslunisliunanwesudedsaueaulativng q WhanusslevifunisFeudvesiosu
ppenaiiuseangann

ARANIsuUsZNIA

NATeilaTuMsatiuayumuulsznuINInedundnsnd

PRl

UR 4 aUUR 1 UNSIAU - IUWNEU 2567 Vol.4 No.1 January - April 2024 | 47 )

N

-



JovsnRpanswacionoudvitlumsisdodbauosuladiiomsiSeusuondasuluiansbinwumuAs

LONE15919D4

Al-Khasawneh, M., Sharabati, A., Al-Haddad, S., Tbakhi, R., & Abusaimeh, H. (2022). The adoption of
TikTok application using TAM model. International Journal of Data and Network Science,
6(4), 1389-1402. doi:10.5267/.ijdns.2022.5.012

Al-Maroof, R., Ayoubi, K., Alhumaid, K., Aburayya, A., Alshurideh, M., Alfaisal, R., & Salloum, S.
(2021). The acceptance of social media video for knowledge acquisition, sharing and
application: A comparative study among YouYube users and TikTok users’ for medical
purposes. International Journal of Data and Network Science, 5(3), 197-214. doi:10.5267/j.
ijdns.2021.6.013

Alshurideh, M., Salloum, S. A., Al Kurdi, B., & Al-Emran, M. (2019, February 19-21). Factors affecting
the social networks acceptance: an empirical study using PLS-SEM approach. In Proceedings
of the 2019 8th international conference on software and computer applications (414-
418). Penang Malaysia. doi:10.1145/3316615.3316720

Breslyn, W., & Green, A. E. (2022). Learning science with YouTube videos and the impacts of
Covid-19. Disciplinary and Interdisciplinary Science Education Research, 4(1), 1-20.
doi:10.1186/543031-022-00051-4

Cao, G., Duan, Y., Edwards, J. S., & Dwivedi, Y. K. (2021). Understanding managers’ attitudes and
behavioral intentions towards using artificial intelligence for organizational decision-
making. Technovation, 106, 102312. doi:10.1016/j.technovation.2021.102312

Dumpit, D. Z., & Fernandez, C. J. (2017). Analysis of the use of social media in Higher Education
Institutions (HEIs) using the Technology Acceptance Model. International Journal of
Educational Technology in Higher Education, 14(1), 1-16. doi:10.1186/s41239-017-0045-2

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2009). Multivariate data analysis: Global
edition (7th ed.). New York: Pearson.

Hoi, V. N., & Hang, H. L. (2021). Understanding students’ behavioural intention to use facebook as a
supplementary learning platform: A mixed methods approach. Education and Information
Technologies, 26(5), 5991-6011. doi:10.1007/510639-021-10565-5

Institute for the Promotion of Teaching Science and Technology (IPST). (2021). IPST Collaborates
with TikTok to Stimulate New Era Thai Children's Learning - Digital Age Thai Teachers.
Retrieved from https://www.ipst.ac.th/news/7797/tiktok01.html [in Thai]

Kahil, B., & Alobidyeen, B. (2021). Social Media Apps as a Tool for Procedural Learning During
COVID-19: Analysis of Tiktok Users. Journal of Digitovation and Information System, 1(2),
25-39. doi:10.54433/JDI1S.2021100007

Kasetsart University. (2020). COVID-19 and Epidemiology. Retrieved from https://learningcovid.
ku.ac.th [in Thail

Lin, C. W,, Lin, Y. S, Liao, C. C.,, & Chen, C. C. (2021). Utilizing technology acceptance model for
influences of smartphone addiction on behavioural intention. Mathematical Problems in
Engineering, 2021, 1-7. doi:10.1155/2021/5592187

Luthar, S. S., Kumar, N. L., & Zillmer, N. (2020). High-achieving schools connote risks for
adolescents: Problems documented, processes implicated, and directions for interventions.
American Psychologist, 75(7), 983-995. doi:10.1037/amp0000556

Mailizar, M., Burg, D., & Maulina, S. (2021). Examining university students’ behavioural intention to
use e-learning during the COVID-19 pandemic: An extended TAM model. Education and
Information Technologies, 26(6), 7057-7077. doi:10.1007/510639-021-10557-5

Muninger, M. I., Hammedi, W., & Mahr, D. (2019). The value of social media for innovation:
A capability perspective. Journal of Business Research, 95, 116-127. doi:10.1016/].jbus-
res.2018.10.012

// N
\ 48 /‘. o1sansMsAnuia:udNsSsuMSISaUS | Journal of Education and Innovative Learning
\

~ s

-



gsifesd shandcuundng

Qashou, A. (2021). Influencing factors in M-learning adoption in higher education. Education and
Information Technologies, 26(2), 1755-1785. doi:10.1007/5s10639-020-10323-z

Raza, S. A, Qazi, W.,, Khan, K. A,, & Salam, J. (2021). Social isolation and acceptance of the
learning management system (LMS) in the time of COVID-19 pandemic: an expansion
of the UTAUT model. Journal of Educational Computing Research, 59(2), 183-208.
doi:10.1177/0735633120960421

Salloum, S. A, Alhamad, A. Q. M., Al-Emran, M., Monem, A. A, &Shaalan, K. (2019). Exploring students’
acceptance of e-learning through the development of a comprehensive technology
acceptance model. EEE Access, 7, 128445-128462. doi:10.1109/ACCESS.2019.2939467

Soper, D. S. (2021). A-priori sample size calculator for structural equation models [Software].
Retrieved from https://www.danielsoper.com/statcalc

Sritongsuk, R., & Choeychanya. P. (2017). Factors influencing decision-making behavior to participate
in event marketing of Generation Y and Generation Z in the Bangkok metropolitan area.
Journal of Communication and Management NIDA, 3(1), 1-19. [in Thail

Thongbai, N. (2020, December 18). TikTok: The Beloved Entertainment of Generation Z.
In Proceedings of the 15th National and International Conference: Research and Innovation
for Sustainable Development (1059-1068). Bangkok, Thailand: Sripatum University. [in Thai]

Vate-U-Lan, P. (2020). Psychological impact of e-learning on social network sites: online students’
attitudes and their satisfaction with life. Journal of Computing in Higher Education, 32(1),
27-40. doi:10.1007/512528-019-09222-1

Wang, K., Zhu, C., & Tondeur, J. (2021). Using micro-lectures in small private online courses: what
do we learn from students’ behavioural intentions?. Technology, Pedagogy and Education,
30(3), 427-441. doi:10.1080/1475939X.2020.1832565

PRl

UR 4 aUUR 1 UNSIAU - IUWEU 2567 Vol.4 No.1 January - April 2024 | 49 )

~ s

-






Research Article

The Effects of Case-based Learning on Critical Thinking
Skills among Nursing Students
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Abstract

This quasi-experimental research aimed to compare the critical thinking skills of nursing
students before and after using case-based learning, and to study the level of satisfaction of the
nursing students. The participants were 105 third-year nursing students who enrolled in the
mental health and psychiatric nursing course at Metharath University. The research instruments
consisted of five processes of case-based learning lesson plans, handouts, the critical thinking skill
test, and the satisfaction questionnaires. Data were analyzed using descriptive statistics; means,
standard deviations, and a paired t-test. The results indicate that after receiving case-based
learning, the mean score of critical thinking skills in nursing students was significantly higher than
before that case-based learning (p-value .05). The level of satisfaction of nursing students with
case-based learning in all aspects was the highest (mean=4.72, S.0.=0.24). Case-based learing can
improve the critical thinking skills of nursing students. Therefore, this teaching approach should be
utilized also in other courses to improve the critical thinking skills of nursing students continuously.

Keyword: Critical Thinking; Case-Based Learning; Nursing Student
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Paired Differences
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Research Article

Improving Communication Skills in Chinese Through
a Short-term Training Course: A Case Study of
First-Year-Students at Thepsatri Rajabhat University

Phattrapron Chokpaiboon', Sutinee Wongwattananukun', Kawinkorn Chaijaroen’,
Sukanya Thonghaew', and Puthep Prapagorn”
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Abstract

The objectives of this research were (1) to develop a short-term training course for enhancing
Chinese language communication skills of students in the various faculties of the Thepsatri Rajabhat
University, (2) to evaluate them in pre- and post-training tests, (3) to study the satisfaction level of
the target group towards using the Chinese language communication skills training course.
The target group for this research were first-year students of the 2022 academic year from all six
faculties at Thepsatri Rajabhat University, totaling approximately 1,341 persons, using purposive
sampling. The research tools included: (1) a draft of the short-term training course for improving
Chinese language communication skills; (2) pre- and post-training tests; (3) post-learning unit
practice exercises; and (4) evaluation forms for feedback and satisfaction with the training
program. All research tools were quality checked by experts. The research revealed that 1) the
drafted short-term training course is highly suitable for this training program (4=4.40, S.D.=0.23),
2) the post-training test scores are higher than the pre-training test scores, with an improvement
by 11.25 points, and 3) the satisfaction level of the target group towards the Chinese language
communication skills training course is at a high level (4=4.55, S.D.=0.66). This shows that the
developed course improves the Chinese language communication skills of the target group of
students.

Keyword: Improving; Short-term Training Course; Communication Skills; Chinese;
Rajabhat University
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Abstract

This study investigated integrating computing science into chemistry education for pre-service
teachers, focusing on using microcontrollers like Micro:bit and Arduino to develop STEM-based
chemistry lessons. It involved eight pre-service teachers selected via purposive and voluntary
sampling methods, participating in a longitudinal exploration from 2017 to 2020. Data were
collected through various methods on courses in a chemistry education program, encompassing
lesson plans, artifacts, videos, and photographs, and they were analyzed through content analysis.
The key findings encapsulate the essence and impact of this integration: (1) Micro:bit emerged as
the primary microcontroller used by pre-service teachers; (2) Projects often centered around
environmental issues; (3) Effective integration of computer programming into chemistry
teaching necessitated support from computer specialists or programmers; (4) The creation of
microcontroller-based sensors/projects significantly enhanced the incorporation of computing
science within science lessons; (5) Initial endeavors in blending computing science into chemistry
education led to a rich variety of activity designs and innovations; (6) The development and use of
microcontroller-based sensors facilitated the execution of more complex experiments in
chemistry education. These findings underscore the potential of an interdisciplinary approach in
enriching STEM-oriented chemistry education, highlighting the importance of teacher competence,
professional development, and integrative teaching methodologies. This research provides vital
insights for future pedagogical strategies and underscores the value of incorporating computing
science in science education.
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Introduction

The world in the digital era needs humans to have higher-order thinking in
integrative ways (Conklin, 2011). This need arises from our encounter with the VUCA
(Volatility, Uncertainty, Complexity, and Ambiguity) world (Bennett & Lemoine, 2014).
Problems in the modern world tend to be ill-defined and need complex problem-
solving skills. A single discipline is not capable of coping with the encountered challenges,
for example, climate change, world pandemics, and world trade war. A discipline that
has a long history, like chemistry, is not new for integration with other disciplines.
The Ministry of Education (2017) in Thailand introduced a new subject within the
fourth strand, titled "Computing Science”. This strand focuses on teaching students
computational thinking, providing them with foundational knowledge in digital technology,
and equipping them with media and information literacy skills.

Although Computing Science is a recent addition to the core curriculum, its
concepts and methodologies have a longstanding history in the field of chemistry.
Chemists use programming languages to study, model, and predict molecular structures
(Dong et al., 2015). Computer models of chemical structures are useful for observing
chemical reactions prior to actual synthesis in the laboratory. Chemical instrumentation
and analytical chemistry are also branches of chemistry that heavily need computer
literacy and computational thinking skills. Furthermore, in theoretical and computational
chemistry, chemists use and develop sophisticated mathematical and computational
algorithms to study chemical processes (Weintrop et al., 2016).

The integration of computing science into chemistry education reflects these
aspects of the nature of chemistry, especially in chemistry teacher programs. However,
research and rigorous examples of integrating computing science into chemistry class-
rooms are not widely available (Wangsalae & Swengam, 2021). The current indicators
and core concepts in a science subject, as per the revision in B.E. 2560, following the
basic education core curriculum B.E. 2551 (Wangsalae & Swengam, 2021), emphasized
the integration of computing science into other science strands, including physical
science, biological science, earth, and space science. In the Chemistry strand, the
learning indicator indicated that grade-12 students must

“Provide evidence of the integration of chemistry into other disciplines,
including scientific process skills or engineering design process that address
analytic thinking, problem-solving, and creative thinking for problematic
situations or interesting issues”

To achieve this, prospective chemistry teachers should gain experience in designing
and developing chemistry classrooms that integrate computing science with other STEM
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disciplines. This current study investigates and explores how pre-service teachers design
and develop STEM-based chemistry lessons that incorporate computing science. In doing
5o, it identifies at least three obstacles hindering the integration of computing science in
chemistry: (1) Pre-service teachers often do not recognize or are unaware of the role that
computing science can play in chemistry. They tend to view chemistry as a content-led
discipline and detach it from its context (Faikhamta, Ketsing, Tanak, & Chamrat, 2018). (2)
There is a lack of understanding the nature of scientific knowledge, computing science,
and computational chemistry (Rodriguez-Becerra et al., 2020), despite their important
roles in the development of science and chemistry knowledge. (3) Since the introduction
of computing science and computational thinking into Thailand's core curriculum in 2017
(Ministry of Education, 2017), there has been a notable lack of research in these areas,
underscoring the need for more focused studies in this field. Even though pre-service
teachers are aware of and value the integration of computing science in chemistry, they
struggle to overcome the initial phase of the learning curve.

The findings illustrate the characteristics of how four years of effort can initiate and
sustain the integration of computing science into chemistry education courses. This is
evidenced by the success of some pre-service teachers who were able to disseminate
their work in national-level research publications, present at international conferences
on STEM education, and showcase their projects in nationwide workshops held by the
Thai Digital Economy Promotion Agency (depa) between 2020-2022. The key findings
highlight potential methods for integrating computing science into STEM-based chemistry
classrooms. The discussion points toward future research areas, such as teacher
competency, teacher professional development, and integrative approaches in science
teacher education.

Research Objectives

This longitudinal study of learning activities from 2017 to 2020 aimed to

1. Investigate the methods and impacts of integrating computing science into
chemistry education.

2. ldentify the key factors, strategies, and challenges in incorporating computing
science into chemistry teaching, specifically focusing on the use of microcontrollers,
thematic projects, the necessity for specialist oversight, and the design and execution of
complex experiments.
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Literature Review

Chemistry education extends beyond the simple impartation of chemical
principles; it aims to equip students with the necessary tools to apply these principles
across diverse contexts. In this regard, microcontrollers have been demonstrated as
effective learning tools, particularly in computer science education, where they provide
practical insights into programming, hardware-software interaction, and embedded
systems (Mabbott, 2014). Similarly, computational thinking is a critical tool in education,
aiding students in formulating and solving problems that computers can effectively
address. It leverages techniques such as abstraction, automation, and analysis (Weintrop
et al,, 2016). Within this framework, project-based learning offers an authentic context,
wherein students engage in extended periods of inquiry in response to complex
real-world problems. This approach effectively consolidates their knowledge and skills
(Diawati, Liliasari, Setiabudi, & Buchari, 2018). Such a learning approach is particularly
beneficial in STEM-based chemistry classrooms for pre-service teachers. It equips them
with the essential skills and knowledge required to teach chemistry effectively, utilizing
an integrative approach that combines principles of science, technology, engineering,
and mathematics (Blikstein, 2018). Existing research on integrating STEM and computing
science in chemistry education demonstrates a diverse and innovative approach toward
enhancing teaching methodologies and student learning outcomes. The study by
Pewkam and Chamrat (2022) exemplifies this, focusing on developing computational
thinking skills in pre-service teachers through a STEM-based activity — the Computing
Science Teacher Training (CSTT) program in Thailand. This program emphasizes the
integration of computing science, which has been mandatory in the Thai science
curriculum since 2018. This approach reflects the global educational trend of blending
computational thinking with traditional disciplines to create a more holistic and
interdisciplinary learning environment.

Complementing this trend, other research works have made significant contributions.
For instance, Sengupta, Kinnebrew, Basu, Biswas, and Clark (2013) advocated for a
phenomenological approach to computational thinking in STEM education, suggesting
that it encompasses computational logic, discursive, perspectival, material, and embodied
aspects. Oteri (2021) explored the use of microcontroller-based mobile labs in various
learning settings, highlighting the adaptability and continuity of STEM education amidst
disruptions like the COVID-19 pandemic.

Diverging slightly, Swaid (2015) discussed the incorporation of Computational
Thinking into STEM disciplines at the undergraduate level, emphasizing the necessity for
STEM educators to adapt to advanced technologies and cloud computing tools.
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Lee, Grover, Martin, Pillai, and Malyn-Smith (2020) examined the integration of computa-
tional thinking in K-12 STEM education, focusing on the challenges and potential
strategies for better alignment with disciplinary practices. Moreover, Kocak, Celik, and
Uluyol (2023) investigated the impact of STEM-based environmental education with
microcontroller integration on pre-service teachers' environmental literacy, thereby
demonstrating the effectiveness of STEM-oriented education in enhancing understanding
of environmental issues. Together, these studies illustrate a significant shift in STEM
education towards incorporating computational and digital competencies, underscoring
the evolving landscape of chemistry education in the age of digital technology.

Research Conceptual Framework

The conceptual framework for this research can be visualized as a diagram that
effectively illustrates the interconnectedness of the major concepts. This diagram
represents how Chemistry Education can utilize STEM-based principles to create a
STEM-based Chemistry Classroom. This classroom uses microcontrollers as learning
tools, computational thinking as thinking tools, and project-based learning as learning

Chemistry Education

\ 4
| STEM-based Chemistry Classroom for Pre-service Teacher ‘

— I I

Microcontroller as Learning Tools ‘ ’ Computational Thinking as Thinking Tools l ’ Project-Based Learning as Learning Context

context, as follows:

Figure 1 Research conceptual framework

This framework is designed specifically to guide the integration of computing
science into a STEM-based chemistry classroom for pre-service teachers. It outlines the
use of microcontrollers, computational thinking, and project-based learning as pivotal
tools for this integration. At the same time, the framework serves as a foundation for the
activities within the classroom.

Methodology

This study employs a qualitative, longitudinal approach to examine the feasibility
and degree of integration of computing science into STEM-based chemistry education for
pre-service teachers. The details of the methodology employed are presented below.

Research participants

Eicht pre-service teachers were selected to participate in this study through
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purposive sampling. The selection criteria included those who were enrolled in a
Bachelor of Chemistry Education program and who had voluntarily participated in a
computing science project. Participants were from various academic levels, including
sophomores, juniors, and seniors, spanning the academic years from 2017 to 2020, who
studied in Chemistry Education program. The STEM-based chemistry activities in which
they engaged were part of the methodological courses within a five-year Chemistry
Education program. Data collection included pre-service teachers' project work, lesson
plans, project reports, and various artifacts. Additionally, photographs and videos taken
during the presentations of processes and final products were collected with consent.
To maintain confidentiality, all images and footage featuring students were appropriately
censored to protect their identities.

The Integration of Computing Science

There are various forms of integrating computing science into chemistry classrooms.
This study encouraged pre-service teachers to design and develop two types of integra-
tive computing science activities: a learning activity and a STEM project, both utilizing
microcontrollers, computational thinking, and project-based learning as key tools for
integration. In the learning activity, pre-service teachers developed educational materials
using microcontrollers to design DIY sensor functions. They also created lesson plans
incorporating these DIY sensors in chemistry classrooms, implementing the lessons with
their peers in method courses. The second type, the STEM project, involved pre-service
teachers identifying problematic situations or interesting issues and inventing STEM
equipment as solutions to these problems. Both types of computing science integration
were based on the learning indicators and core concepts of computing science, as
outlined in the science subject revision B.E. 2560, following the basic education core
curriculum B.E. 2551, which emphasizes applying computational thinking to develop
projects that integrate creatively with other disciplines and are relevant to real life
(Ministry of Education, 2017).

Data collection and analysis

The data were collected from pre-service teachers’ project reports, microcontroller
kits, and project products. A longitudinal research methodology was employed to
scrutinize various methods courses within a chemistry education program. The projects,
developed between 2017 and 2020, spanned across three courses:

064417 Independent Study: Pre-service teachers selected topics of interest within
the scope of science and chemistry, aligning with the core concepts and indicators
outlined in the science subject curriculum (revision B.E. 2560) according to the basic
education core curriculum B.E. 2551 (Ministry of Education, 2017).
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064413 Bodies of Science Knowledge Instruction on Chemistry Contents: This
course focused on an in-depth exploration of chemistry subject matter, ensuring a
comprehensive understanding and application of key concepts.

064490 Equipment, Chemicals and Experiment in Chemistry Laboratory: The
emphasis here was on the practical use and development of laboratory equipment,
enhancing hands-on skills in conducting chemical experiments and managing laboratory
resources effectively.

Each pre-service teacher chose to undertake projects individually as part of their
course assignments. A total of 8 pre-service teachers developed three lessons and seven
projects that integrated computing science into STEM-based chemistry classrooms.
The titles of these ten projects are shown in Table 1. All data, including the three lessons
and seven projects, were labeled, coded, and grouped into categories using the process
outlined in the content analysis guidebook by Neuendorf (2018). This process began with
(1) reviewing the literature, theories, and rationales, (2) making conceptualization
decisions, (3) operationalizing the coding scheme relevant to the research objectives,
(4) employing human-computer coding — the researcher read through all data and coded
it with the assistance of the data analysis software ATLAS.ti, and (5) grouping codes into
code families, categories, and themes. A total of 60 codes from 14 code groups emerged
from the data analysis. Six themes that will be discussed in the next section emerged.
The data were also presented using Scimago Graphics for data visualization.

Results and Discussion

From the content analysis that searched for themes by comparison and combining
codes, six thematic results emerged as follows.

Theme 1 Micro:bit and Arduino were the microcontrollers that was used by
pre-service teachers

Pre-service teachers have a range of choices regarding the equipment they use in
their projects or learning activities. Micro:bit and Arduino have become the most common
microcontrollers used by pre-service teachers, as indicated in Table I. This preference is
due to the accessibility and affordability of these tools. The availability of digital tech-
nology is a key driver of the digital movement in education. The dramatic cost reduction
in technologies closely related to fabrication and making has made the integration of
computing science more feasible, as highlighted by Blikstein (2018). Micro:bit, a low-cost
computer board, was distributed to thousands of seventh graders by the BBC in England,
along with curricula and several programming environments. In Thailand, Micro:bit, along
with Arduino, KidBright, etc., are used at the basic education level.
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The programming platform is available on makecode.com, where the interface of
Makecode.com provides both block-based coding and text codins.

Table 1  Stem learning activities and STEM projects developed by pre-service teachers
Project Title Type Microcontroller
1 Water quality in various sources in the university = Science Learning Arduino
Activity

2 The design and development of home air STEM Project Micro:bit
purifier by the integration of computing science
in steam education

3 Feeding the automation system by microcon-  STEM Project Arduino
troller-based equipment for chemical mixing

4 The use of Micro:bit to investigate the effect of STEM Project Micro:bit
light intensity and temperature on plant
transpiration

5 The development of learning material usinga ~ STEM Project Micro:bit
micro:bit to investigate the gas law

6 Coding in the science classroom: the use of STEM Project Micro:bit
Micro:bit as a learning tool for land breeze and
sea breeze concepts

7 Learning moon phases by the integration of STEM Learning Micro:bit
computing science Activity

8 The Carbon monoxide sensor to study the STEM Learning Arduino
effectiveness of an internal combustion engine  Activity

9 The development of DIY gas laws experiment ~ STEM Project Arduino
set using computing science

10 The Applications of Microcontroller for the STEM Project Arduino

invention of digital pH meter

Arduino was the first microcontroller that Ice (pre-service teacher’s synonym)

chose for the science learning activity in the method course. The project was directly

adopted from the Microsoft Learn Educator Center: Hacking STEM (Microsoft Learn

Educator Center, 2023). However, choosing Arduino presented Ice with barriers due to

the learing curve, akin to the findings of Rivers, Harpstead, & Koedinger (2016), as Ice was

new to microcontrollers. Some studies have pointed out limitations of Arduino boards.

For instance, Scolnic (2015) argued that Arduino's traditional text-based programming

language, based on C++, can be challenging for those inexperienced or new to Arduino.

As a result, pre-service teachers in subsequent projects opted for Micro:bit instead.

Given that the order of projects from 1-10 was chronological, Fig. 2 shows a Sankey

chart visualizing the sequence of projects over time and the microcontrollers chosen by

the students for their projects.
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Project?
Project2
Project3

Arduino

Projects

Microibit
Projects

Projectd

Projecti0;

Figure 2 Sankey chart of projects and chosen microcontroller order by time

Initially, the students chose Arduino as their tool of choice due to its popularity
and availability. However, they faced limitations owing to their lack of proficiency in text-
based programming. Consequently, they transitioned to the block-based programming
provided by Micro:bit for projects 2, 4, 5, and 7. Following these projects, they returned
to using Arduino. This shift was influenced by the guidance of a computer specialist as
their supervisor and their improved coding skills over time.

Theme 2 Environmental issues are prevalent projects

The environment emerged as the main issue that pre-service teachers addressed
in STEM learning activities and projects. Scientific inquiries focused on students’ local
environments have been reported as successful in terms of engagement and empower-
ment (Honma, 2017). In this research, the first pre-service teacher who investigated the
quality of water around the university achieved notable success in garnering attention
from her students. The water samples collected from the campus reservoir, nearby
ponds, and university drinking water sources captivated interest, in addition to the novel
technique of using a microcontroller and a sensor.

science education

z " - Kasetsart university
education forum integration microsoft

i department jpstruction conductivity
- symposium
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— chemistry learning 0 coio
e project file water cim clip l ::;ic:s;wll
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impact

tool
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abstract
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transpiration

Figure 3 The Word Cloud visually highlights key concepts from ten projects, with word size
indicating frequency or importance.
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Word Cloud from the ten project reports indicated that 'sensor development,'
'water measurement, and 'Micro:bit" were the most frequently appearing words in the
integration of computing science in chemistry classrooms in this study.

Theme 3 The integration of computer programming needed supervision by
computer specialists or programmers

Arduino was used in the initial phase of introducing computing science into
chemistry classes. However, programming Arduino required at least basic computer
programming skills. Consequently, Micro:bit became the preferred choice for pre-service
teachers in later projects. Nonetheless, some projects demanded more sophisticated
programming due to multiple variables. In these cases, pre-service teachers needed
supervision from computer specialists or programmers. Pre-service teachers in Science or
Chemistry education programs were not trained to be computer teachers, necessitating
collaborative work with others. Working on these projects reflected the nature of STEM,
requiring the integration of knowledge and skills from different disciplines. As Isaacson
(2014) noted, the success of digital transformation and innovation is usually achieved by
groups with diverse talents, with few innovations resulting from individual efforts alone.

Level of Supervision
2 ‘

Project

impact
1 5

L]

25

Figure 4 Level of supervision and its impact on project distribution and success

Figure 4 provides a compelling depiction of the level of supervision in various
projects and their corresponding impacts. It uses a numerical scale where 0 indicates a
project that has not been distributed, 1 represents a project shared at a local level, and
2 signifies a project that has achieved national recognition or been published in a national
Thai-Journal Citation Index (TCl). Higher values on this scale denote a greater extent of
distribution and impact, highlighting the success of those projects. Projects rated '2" have
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not only made a significant local impact but have also contributed to national discourse,
demonstrating their value and efficacy. The visual representation in Figure 4 thus under-
scores the correlation between the level of supervision, distribution, and overall success
of the projects.

Theme 4 The invention of microcontroller-based sensors/projects supported
the design and development of computing science integration into science lessons.

Since science indicators and core concepts require students to understand and
execute STEM projects integrating technology and engineering with science and mathe-
matics, a direct and effective approach was using microcontrollers to invent scientific
equipment, such as water or gas sensors. This study found that, following the creation
of these devices, pre-service teachers could develop and design science/chemistry
lessons based on their projects. The invention process necessitated a deep understanding
of both science concepts and their practical applications. These findings align with the
principles of constructionism. Pre-service teachers learned to design and develop
science/chemistry lessons by engaging in the process of invention, paralleling Seymour
Papert's concept that learning is enhanced when individuals create tangible objects in
the world (Harel & Papert, 1991).

Theme 5 The experiences of the integration of computing science into the
chemistry classroom in the first place, lead to other chemistry activity designs and
developments.

This theme emerged from the case profile of Orn, a pseudonym used here. She
first became involved in the project as a sophomore. Her initial project focused
on teaching and learning about the Moon phases using multiple representations.
She employed various hands-on analogies in her class and used Micro:bit to create
models of the Moon phases. Students in her class utilized Makecode.microbit.org/ to
display representations of the eight moon phases through the 'show LEDs' function: New
Moon, Waxing Crescent, First Quarter, Waxing Gibbous, Full Moon, Waning Gibbous, Last
Quarter, and Waning Crescent. Following this, Orn developed another chemistry activity
using Micro:bit with a Carbon monoxide gas sensor extension. Her most recent project,
‘The Development of DIY Gas Laws Experiment Set using Computing Science,' employed
Arduino instead of Micro:bit. This time, the project was under the supervision of a
computing science teacher, recognized as a computer specialist. Orn's case illustrates
that, within a supportive environment, pre-service teachers can develop their skills in
coding, programming, and the competency of designing and developing integrative
chemistry activities. Continuously engaging in invention gradually fosters a maker
mindset, contributing to the broader maker movement (Bevan, 2017) teachers in designing
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and developing STEM teaching and learning environments (Chamrat, 2019). The findings
suggest that pre-service teachers with considerable experience in incorporating computer
science into chemistry education are likely to excel in lesson planning and develop-
ment. As shown in Figure 5, Orn serves as a notable example, having independently
developed three projects. She began with a STEM project and then autonomously
created two additional STEM learning activities.
Project by

Ice .
Nan
Dome
Kie
Dao

Ton

Oorn

Gift

Science Learning Activity STEM Project STEM
Learning Activity

Figure 5 Classification of pre-service teacher projects: from science learning activities to STEM
projects and activities in a chemistry classroom

Studying computing science can help a chemistry teacher enhance their lesson
design and development. For example, computing science principles can be applied to
lesson planning. Concepts such as algorithms, data structures, and programming
languages can be utilized to create interactive and engaging lesson plans, aiding students
(pre-service chemistry teachers’ students) in grasping complex chemical concepts.

As technology skills become increasingly vital in the classroom, a computing
science background equips chemistry teachers with the necessary skills and knowledge
to integrate technology into their lessons. This includes the use of simulations and
visualizations to facilitate students' understanding of chemical reactions and phenomena.

In chemistry education, the analysis and interpretation of experimental and simu-
lation data is critical. Incorporating computing science into the curriculum of pre-service
chemistry teachers enhances their ability to use analytical and visualization tools, such
as Excel and Python. This proficiency enriches lesson development and delivery, making
teaching more dynamic and effective, and prepares educators to integrate technology
and data analysis seamlessly into their pedagosical practices. These findings are in line
with Bevan (2017), highlighting the significant role of computing science in enriching
chemistry education.
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Theme 6 The design and development of microcontroller-based sensors
could fill the gap, making experiments such as gas law and gas detector easier to
implement

Out of ten projects, seven involved measurements of water or gas. Conducting
experiments that involve gas collection using DIY equipment, as experienced by eight
pre-service teachers, represents a novel approach not previously undertaken in standard
basic education chemistry classrooms. The limitations in accessibility and availability of
scientific equipment are significant factors. Considering the opportunity to conduct
measurements and typically challenging experiments, the integration of computing
science opens new possibilities for teachers and students. DIY low-cost scientific equip-
ment, developed using microcontrollers and sensors, can lead to more equitable
science learning. In recent years, the rapidly spreading maker culture and online
commerce platforms have facilitated access to low-cost sensors and microcontrollers
(Blikstein, 2018). Pre-service teachers can purchase gas or pH sensors online at a cost of
only 1-3 US dollars. This rise of the maker movement has the potential to bridge the gap
in educational equality, as Honma (2017) suggested.

Conclusion and Recommendation

Research results indicate feasible methods for explicitly integrating computing
science concepts and practices into chemistry classrooms. The availability of accessible
equipment like microcontrollers and extensions makes this integration more practical.
Regarding classroom implications, the research suggests (1) starting with easy-to-use
boards like Micro:bit; (2) initiating learning or project contexts with familiar environments,
such as schools or local areas; (3) collaborating with programming specialists or program-
mers when using more sophisticated microcontrollers that require computer program-
ming skills; (4) employing the invention of microcontroller-based sensors/products to
support the design and development of computing science integration into science
lessons, as this process requires pre-service teachers to understand STEM concepts and
practices deeply; (5) noting that initial experiences of integrating computing science into
the chemistry classroom lead to further chemistry activity designs and developments;
and (6) recognizing that the design and development of microcontroller-based sensors
can bridge the gap in experiments that are challenging to conduct, such as those
involving gas laws and gas detection.

The findings also showcased potential methods for integrating computer science
into STEM-based chemistry classrooms, similar to the approach described by Mabbott
(2014). These findings will guide future research, such as exploring teacher competency,
professional development, and integrative methods in science teacher education.
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In conclusion, incorporating computing science into STEM and chemistry
education through practical, contextual, and team-based approaches can significantly
transform classroom dynamics. This method fosters a culture of exploration and
creativity, leading to a more comprehensive understanding of STEM subjects. These
results provide valuable insights for educators, policymakers, and curriculum designers
focused on enhancing learning experiences.

Regarding implications for future research, the results highlight a connection
between the design and development of microcontroller-based experiment sets and
the design and development of science/chemistry learning activities. An emerging
research question is how and to what extent DIY sensors/projects can enhance pre-
service teachers' ability to design and implement science lessons. The outcomes of both
current and future research will reinforce the effectiveness of science teacher education
programs and professional development initiatives.

References

Bennett, N., & Lemoine, G. J. (2014). What a difference a word makes: Understanding threats
to performance in a VUCA world. Business Horizons, 57(3), 311-317. doi:10.1016/j.bush-
0r.2014.01.001

Bevan, B. (2017). The promise and the promises of making in science education. Studies in Science
Education, 53(1), 75-103. doi:10.1080/03057267.2016.1275380

Blikstein, P. (2018). Maker movement in education: History and prospects. In M. J. de Vries (Ed.),
Handbook of technology education (419-437). Springer Cham. doi:10.1007/978-3-319-
44687-5

Chamrat, S. (2019). Teachers as makers: The key provision of teacher preparations for STEM
education. Journal of Physics: Conference Series, 1340(1), 012085. doi:10.1088/1742-
6596/1340/1/012085

Conklin, W. (2011). Higher-order thinking skills to develop 21st-century learners. Huntington Beach,
CA: Shell Educational Publishing, Inc

Diawati, C., Liliasari, Setiabudi, A., & Buchari. (2018). Using project-based learning to design,
build, and test student-made photometer by measuring the unknown concentration
of colored substances. Journal of Chemical Education, 95(3), 468-475. doi:10.1021/acs.
jchemed.7b00254

Dong, J., Cao, D. S., Miao, H. Y., Liu, S., Deng, B. C,, Yun, Y. H., ... & Chen, A. F. (2015). ChemDes:
an integrated web-based platform for molecular descriptor and fingerprint computation.
Journal of Cheminformatics, 7(1), 1-10. doi:10.1186/513321-015-0109-z

Faikhamta, C., Ketsing, J., Tanak, A., & Chamrat, S. (2018). Science teacher education in Thailand:
a challenging journey. Asia-Pacific Science Education, 4(1), 1-18. doi:10.1186/541029-018-
0021-8

Harel, I. E., & Papert, S. E. (1991). Constructionism. Ablex Publishing.

Honma, T. (2017). Advancing alternative pathways to science. Transformations: The Journal of
Inclusive Scholarship and Pedagogy, 27(1), 41-50. doi:10.5325/trajincschped.27.1.0041

Isaacson, W. (2014). The innovators: How a group of inventors, hackers, geniuses and geeks created
the digital revolution. New York: Simon and Schuster.

PRl

UR 4 aUUR 1 UNSIAU - IUWEU 2567 Vol.4 No.1 January - April 2024 | 95 )

~ s

-



Bridging Chemistry and Computing Science: Innovative Teaching Tools in Pre-service Teacher Education

Kocak, E., Celik, A. Y., & Uluyol, C. (2023). Pre-service Teachers' Environmental Literacy: The Role
of STEM-based environmental education with microcontrollers. Participatory Educational
Research, 10(5), 233-247. doi:10.17275/per.23.84.10.5

Lee, I, Grover, S., Martin, F., Pillai, S., & Malyn-Smith, J. (2020). Computational thinking from a
disciplinary perspective: Integrating computational thinking in K-12 science, technology,
engineering, and mathematics education. Journal of Science Education and Technology,
29(1), 1-8. doi:10.1007/510956-019-09803-w

Mabbott, G. A. (2014). Teaching electronics and laboratory automation using microcontroller
boards. Journal of Chemical Education, 91(9), 1458-1463. doi:10.1021/ed4006216

Ministry of Education. (2017). Indicators and core contents of science learning group (Revised
edition B.E. 2560) according to The Basic Education Core Curriculum B.E. 2551. Bangkok,
Thailand: Printing Agriculture Cooperatives of Thailand. [in Thail

Microsoft Learn Educator Center. (2023). Hacking STEM. Retrieved from https://learn.microsoft.
com/en-us/training/educator-center/instructor-materials/hacking-stem

Neuendorf, K. A. (2018). 18 Content analysis and thematic analysis. In P. Brough (Ed.), Advanced
research methods for applied psychology: Design, analysis and reporting (211-223), New
York: Routledge.

Oteri, O. M. (2021, November 9-11). Opportunities in microcontroller based mobile labs as applied
in STEM online, mobile, face to face and blended learning during and post covid-19 era;
A case study of Arduino. In Proceeding of the 2021 Sustainable Leadership and Academic
Excellence International Conference (SLAE) (1-6). Manama, Bahrain: IEEE. doi:10.1109/
SLAE54202.2021.9788093

Pewkam, W., & Chamrat, S. (2022). Pre-service teacher training program of stem-based activities
in computing science to develop computational thinking. Informatics in Education, 21(2),
311-329.

Rivers, K., Harpstead, E., & Koedinger, K. R. (2016, September 8-12). Learning curve analysis for
programming: Which concepts do students struggle with?. In Proceedings of the 2016
ACM Conference on International Computing Education Research (143-151). Melbourne,
Australia. doi:10.1145/2960310.2960333

Rodriguez-Becerra, J., Caceres-Jensen, L., Diaz, T., Druker, S., Padilla, V. B., Pernaa, J., & Aksela, M.
(2020). Developing technological pedagogical science knowledge through educational
computational chemistry: a case study of pre-service chemistry teachers’ perceptions.
Chemistry Education Research and Practice, 21(2), 638-654. doi:10.1039/C9RP00273A

Swaid, S. I. (2015). Bringing computational thinking to STEM education. Procedia Manufacturing, 3,
3657-3662. doi:10.1016/j.promfg.2015.07.761

Sengupta, P., Kinnebrew, J. S., Basu, S., Biswas, G., & Clark, D. (2013). Integrating computational
thinking with K-12 science education using agent-based computation: A theoretical
framework. Education and Information Technologies, 18(2), 351-380. doi:10.1007/510639-
012-9240-x

Scolnic, J. (2015). Design, development and analysis of the EVDuino robotics prototyping platform
(Doctoral dissertation). Tufts University, United States. Retrieved from http://hdl.handle.
net/10427/012069

Wangsalae, S., & Swengam, W. (2021). Guidelines of computing science instruction for lower
secondary school. Journal of the Association of Researchers, 26(1), 116-132. [in Thail

Weintrop, D., Beheshti, E., Horn, M., Orton, K., Jona, K., Trouille, L., & Wilensky, U. (2016). Defining
computational thinking for mathematics and science classrooms. Journal of Science
Education and Technology, 25(1), 127-147. doi:10.1007/s10956-015-9581-5

Pt

Ya N
\ 96 /‘. o1sansMsAnuia:udNsSsuMSISaUS | Journal of Education and Innovative Learning
\

~ s

-



Research Article

The Development of Curriculum to Enhance Special
Education Research Potential for Teachers in Inclusive
Schools

Anucha Phoommisittiporn”, Boonlom Duangwiset’, Siriwimol Jai-ngam’,
and Suwapatchara Changpinit’

Received: August 17, 2023 Revised: March 4, 2024 Accepted: March 4, 2024

Abstract

The purposes of this study were to (1) study basic information for developing the
curriculum, (2) develop the curriculum and verify its quality, (3) implement the curriculum, and
(4) evaluate the curriculum. The samples used in this experimental curriculum were 30 teachers
in inclusive schools in Phitsanulok and Phichit provinces. The research instrument was the
Curriculum to Enhance Special Education Research Potential for Teachers in Inclusive Schools.
The statistical analysis of data assessed mean, standard deviation and paired samples t-test. The
findings of this study were as follows. 1) From assessing basic information, there were problems
and needs at a high level. 2) The curriculum comprised five components, namely principles,
objectives, content structure, teaching methods, and measurement and evaluation. The develop-
ment of Curriculum to Enhance Special Education Research Potential for Teachers was at the
highest level of suitability. 3) After implementing the curriculum, the educational research
competency among teachers was higher than before implementing the curriculum, with a statistical
significance level of .05, and teachers’ satisfaction with the curriculum at the highest level. 4) The
quality of curriculum including utility, feasibility, propriety, and accuracy were at the highest level.
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Abstract

This research and development design using the five ADDIE stages aimed to: 1) develop
innovative learning approaches that utilize board games to enhance students' understanding in
the Potency Citizenship course; 2) investigate the effects of incorporating board game innovations
on students' academic achievement; and 3) assess the satisfaction levels of students actively
engaged in learning through board game innovations. The target population consisted of 448
first-year undergraduate students enrolled in the Bachelor of Education program. The research
instruments were 1) "Citizen Land" board game, 2) an academic achievement test, and
3) a satisfaction questionnaire. The statistics mean and standard deviation were employed to
analyze the collected data, presented in tabular format with descriptive analytics. The key results
were as follows. The learning innovations used were 28 sets of "Citizen Land Board Game" over
4 weeks, and this led to a significant improvement in the students' post-learning achievement
compared to their previous performance (X=25.28, 5.0.=2.37 / X=19.05, S.D.=3.15). Students
expressed the highest level of satisfaction (X=4.60, S.D.=0.58).
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Research Article

Knowledge Management Model Using Social Network to
Enhance Potential of Educational Innovation for Teachers
in Health and Physical Education Learning Area Under

the Trang-Krabi Secondary Educational Service Area Office

Panita Ketkaew' and Nannaphat Chamwichit’
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Abstract

The purposes of this study were 1) to study the knowledge management process, 2) to
develop a knowledge management model, and 3) to investigate the results of using this model.
The study mixed methodologies of qualitative and quantitative research. Key informants in the
qualitative research were 10 experts in knowledge management, social network, and educational
innovation. As for quantitative research, the sample consisted of 30 teachers in Health and
Physical Education Learning Area under the Trang Krabi Secondary Educational Service Area Office.
The qualitative data were analyzed using descriptive and inductive analyses. The quantitative data
were analyzed by assessing the statistics mean and standard deviation. Results showed that 1) the
knowledge management process consisted of (1) analysis of social network use, (2) definition of
components of knowledge management, (3) investigation of the problems, (4) development
planning, (5) definition of development steps, and (6) development guideline for model. 2) The
knowledge management model consisted of (1) knowledge management process using social
network, (2) knowledge management through social network, and (3) factors enhancing educational
innovation potential. 3) The results from using this model, according to pretest and posttest
self-assessment results, revealed that the potential for educational innovation of teachers in
Health and Physical Education Learning Area improved in all aspects. As for their opinions regarding
the model, they were satisfied at the highest level in all aspects.

Keyword: Knowledge Management Model; Social Network; Potential; Educational Innovation
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Abstract

Artificial Intelligence (Al) refers to machines or computer systems developed to be
intelligent, capable of thinking, calculating, analyzing, learning, and making decisions, much like a
human brain. The utilization of artificial intelligence for educational development in higher
education serves as a model for organizational improvement in the country, fostering the
cultivation of well-rounded graduates. Therefore, technology in educational management must
be appropriately integrated to support higher education management in the digital age. Diversity
in learning systems, analysis of learning behaviors, and understanding students' challenges will
assist lecturers in improving content and learning activities based on the interests, aptitudes,
and needs of each learner, and in effectively motivating them. Such measures amplify the
potential for achievement and sustainably improve the quality of education. Consequently, the
implementation of artificial intelligence policies becomes a crucial factor in educational
management strategies, playing a pivotal role in upgrading educational quality and extending
opportunities in the modern world.
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ansadnauldese winmuslussereifdufiudisdusensatedand dinian
Fuasalgluyszalng

TagumalulagtayUseavg w3e Artificial Intelligence LﬂULMﬂIuIagﬁﬂﬂﬂﬁ’l’lﬁﬂ
amqmniumuummiuiaam mmLﬂaammaﬁﬂmeaqamma Lm%mﬂaﬂiuammm
Luaqmﬂ{]ﬁumﬂmw% mmmu’ﬂ,ﬂﬂiwﬂm“lsi’fl,uwmﬁimiwmﬂwma lu’mywumwam
N1518 MIAUAIIIRY NISHER N1TUTNNTENAT NSURTUaTNITEY wazdu 9 mnfinmsldedns
Wuuszandnimuas nelul wa. 2570 AadiastisunseaulAsygiaLas AAATMTINTBY
Usyyrvuludsey Lwﬂi‘wawummLLmuﬂgummimuﬂmmmi mwmmwmmamiwwm
Usenelve (n.a. 2565-2570) Jefiihusvasdindn 3 du Toun afnuuazmalulad a%9ms
dulamaaswgia uavaiamanseunsdsauuaydaanden (NECTEC, 2022)

JyayUsehvggnasiawazsimuiuvalgen ImmmLémﬁuﬂ133§w0ﬂwmwﬂivﬁw% Ao
msl,aauLmummmmiasuamuweﬂummaui mmmmm‘tumumsLmﬁmmLwamauauaq
mﬂmaammaumLmumumaaaquuwsﬂummmwﬂﬂ 5(1\‘1LﬂULLU’Jﬂ@WU%’IU"UENﬂ’ﬁﬁi’N
uag aﬂumﬂsﬂumuamammiuLMﬂIuIaaLUuﬂsaLLiﬂ AUNTY m’luﬁawmﬂuawﬂwm
UiumwﬁaaiusﬂLLUUGsziuwamiumwmwﬂiumuLaﬂwmmuamuamumm uay aﬂaiﬂwu
Lwammwuwmamuwmmu WU seuunsSsunisaeuwuuseulatviossuunisiiuints
DAY emaawumsﬁﬂmmmim{]@@miuwgmaiwLﬂu Machine Learning onluilf uag
Huflseusuiusegraungnane (Khumpiranon, 2019) d@wsuanidugaudnwilnelainisdi
welulafdgyseviunlisuiunsGounisaeu wisdiduaulinnindesufuussma
i wawafiddnfo nsvansuanduaInaesy ua ﬂmLaﬂLUSauLLmUﬁﬁaﬁLﬁu
Laﬂ"Lum{LﬁJmﬂIuIaaﬂmmﬂﬂsuwwmmmm aaanaumsmaimngluseRusemaiiaey
Fudu (Monett et al., 2020) faity aamﬂmmmummmiivmaaﬂamimmmLmiﬁ]m{]mﬁm
ﬂsvwﬁmmmw‘umimmuL.La“ﬂsvismuasmlsmammmamim q Whduunundiddey
Iumiwwmﬂﬁumwmimm LAZATUALUNITTINOUNANEAUIINANNEITORMILATIEVLALEY
ag1alivana dadulauay L‘iEJu'iL@QvLmumiLLﬂ{]iUﬁW Tnvanesiedagiliianuniisuvivie
WNNIuYwe (Martinez, 2019) @qmasmmim{jzyzgmixwgmiﬁummawwmu Tunnd 1
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Al 1 fegnunuimveinsldnulyaivsshvganizanu 1wl a.e. 2030
fun: fanlasann Stanford University (2022)

Farfu nsiwealuladdyanusshvgantieanusanuasmnuazduasuluiunisfing
waunsnannszvesdaoulumsdansundeu e waznemmauuundasing q sawdenis
’?@wamsL%fauifsum@%‘aumumiﬂizLﬁuiwdaqszammgu 9 (Formative Assessment) Lfiati1
foyauliannisallonialunisaeuktuuazarudlaluuneuty q ddundesidiede
TagannsotmaiildunlivsznounsusudonuietelfFeuiiadgmlunsEouai
WrlauniBeulang sty wagthannsaiimeluladlygussiviunlfiieahunFeuivnga
fufjBeuusiazau (Personalized Learning) sausisnistiimaluladiiyqusziufifudaeuaeu
fey (Tutor) lunsusuiifomuesusiagivriussuueeulay Wwnvaufuanuaansaes
AR LﬁaammimmQ’aauiuﬂﬁﬁazﬁaqmauﬁwmmﬁgﬂ g ﬁﬂﬁgqmmmﬁﬁmﬂaﬁiﬁmﬂ
weluladiygussivsunldiiulssansnmnasounisasulddnde Tueunandulndtaa
UsgivgaziinsihanldedrasuguuuuluantunsdnviiiewamnssuunisGounsaeulid
Uszansnmbstusely
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nannisinuguienumalulagdyyussivg

&9

weluladiygruszdvg (Al Technology) mnefia waluladnsaiaedesdnslid
AudnwaenuailyykazauaaIawile Uy ye Lidnzduszuumnudafideunuy
wywd (Thinking Humanly) n13nseyinlalkuunysd (Acting Humanly) N15AAkaENISNTEYN
o¢1ailmgsa (Thinking and Acting Rationally) (Depa, 2023) lnsmansiiduiladdnues
walulagUgyausehvg Ao maﬁau%ﬁumm%ﬁﬂs (Machine Learning: ML) Swnefisenans
mwﬂmaummmmamawmmmmLiauimmmfmLﬁuﬂﬁ]mmamwuﬁﬁuawamamm’]aulfm
(Input) wazaiaadnsNsnoUaUBiadoya (Output) ) Fuanlsies IﬂﬂlmaaaﬂIUiLmsmiaimU
mi{]aummwwiﬂiwmmmwmumLmasmaLmawﬂﬂmwamaim Wunsimansanu
ﬂmmmamumaamummﬂﬁuaﬂmmnummsmuﬂwwmmwauau,a gs@oulusunsu Tned
maﬂmiﬂaﬂ’]iammﬂmm%‘lumimmammmmmam mﬂmamaﬂaummammiawmww
ansaldvinuigeuiaala Imﬂlumamﬂaswﬁuu%mmmawauua awnsaUSuiteadaiy
Foualmi o Assutoudiluly ot miLiEJuTU@ﬂLﬂiE)\‘]f\]ﬂi‘\NLﬂiﬁJULﬁm@uﬂ’n&lﬂﬂﬁwUUWUJ
NUANE iv‘uwasﬂuamawmﬁmmﬂﬁvmwwmmmmew uazFouiteyarignioudun
uazUszananasenuunsnovausiedeyaiuaneiy

Hosny, Parmar, Quackenbush, Schwartz, and Aerts (2018) lalvianfianuveslayan
Usging Indunumemsiannmshunesfwessiuuunis dednuazdadulalailndifsei
uywd Iagodondnnisainnsinwiisan nsdnaulansevdnveunguaiiotluldlunis
fandnenmvenaiesreufinneilvasonevauesnmainuiunninduiewaiesdng
navidelusunsusily ImaﬁumﬂmiﬁwLLmﬁmé’aﬂénmﬁmumLflu%gumauiﬁm%‘amamﬁama%
yau uitgm FedusazFouslddonues dwalviniesneuiinmed farwaainuiniu
a'mﬂiammuiusvwmm’lmmezjaulﬂamau‘divamam‘wimsJimaqmﬂsJLLimumﬂmuwa waz
Koulu (2020) na1331 Jyayruse wmﬂumw‘lu‘iasmﬁaﬁqmmmmmslmmLmawmu,av
oufaneiesaneifiunaznguiaiosieneadn ileai swendwifiausndouluuny
annsnvesyusduteuld wu and1 wwnuey Wivewa dadula aanisal aamiﬂumwgsﬂm
mmimmekuauawamjaulé‘lﬂammﬂumwaﬁmaiéuﬂivmumsﬂﬁvmawamqmm NAES
#9 6]lmamquﬂiuamﬁm‘wmumwﬂuiastumimaqmumamﬁﬁmﬂwm Facial Recognition)
mﬁzumﬂivmw a’lmimLLEJﬂLL‘EJ“ELUWJ’ﬂﬂﬂm’mqu tkaiy Robotic Process Automation (RPA)
Humorduritietuiinteyairszuudalui® Pasannanhaiunssuaunise q uarlad
YaRANaIA U1

waluladdyausehvglutagduiannuanunsaivainvang JULUU Wy

1. miﬁau%’é’wm%aa (Machine Learning) uaauaunsalunisSeuiuazinsiz
GuauaéuaﬁLmaﬂﬂammmasmawmmmmaawa 5 loeilvatlatoy Ao Superwsed Unsuperwsed
Semi-supervised uay Reinforcement Afinuuansnsiusedanesfin nsSouideyai
Avuelyl wagdnguszasAlunisidau
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2. ATINAINNTOIUNITUTZUIANAN115TINYIA (Natural Language Processmg NLP)
LﬂummﬂwﬂmmaqLsuﬂamwmuw IﬂEJQJLﬂ’WiiﬂEWIQ”I%@JUNEJﬂULﬂi@Qﬁ’]ﬂJ’]iﬂﬁ@ﬁﬁﬂu‘Lm
1uaﬂwﬁuuLﬂEJ’JﬂUV]ﬂJu‘UEJﬁE]ﬁ’ﬁﬂUNUEEJ Imalmnﬂmmm 5’.13J‘1/Nﬂ’]’iﬂ@ﬁ”ﬁﬂUUﬂﬂa‘VlllﬂTm
G]Elﬁﬂ’]iWLﬂ‘H

3. ANAINNalUNITINUEY (Automated Planmng, Scheduling & Optimization)
unmeiliesesanunsasnaulauas LaaﬂmimmmmmiiaL{]mmsaa’mmﬂiyamﬁmw

4. ﬂ??ﬂﬂ?ﬂ?ﬁﬂiﬂﬂ?i’)Lﬂﬂ‘”‘MLL‘U‘UNL°UEJ’?J°U’]§U (Expert System) Humalulagnisideu
LLUUﬂ?’]ﬂJﬁ’]NWiﬂIUﬂWiﬂWJLﬂ’ﬁ“’ﬁLLa”(ﬁlﬂmﬂﬁ]LLUUNUEEJV]&IF]’J’]ZJL%STU']EUI‘IJW]‘UV]LQ‘WT"LR]T”RN

5. ANUANIalUNSIILAIne (Speech Recognition) LUuLMﬂIuIasmMmeamﬁ
LAZANTWALIYAYDIUY WY LLauuﬂﬂs{’ﬂumiaamﬁﬂuLmauwa”[,mmaamLuumimumm
Foamsle Wy msanufindalust miﬂ’J‘Uﬂ‘uLLﬁ“ﬁﬁﬂ’]iLﬂi@ﬂ&Jaﬂ’JﬁJLﬂﬁJﬂ N33 YAIYAAAMIE
dowyauazauUaendediuynaa iWusu

6. ANEINsalun1sNBLTU (Computer Vision) [WumadlanvinliiaIeusaiunay
lalassasunmiiiodiasgiuagyianulateyantnainaim

7. anuainsalunisiadeulnazindouiilagldinginisiueus (Robotics) Jadu
avnvIniRueIssud iU ansanfeulmkasiafeundnludalinuing s a
N5 WU UEUANIINTLIE Laganannssy

LVIﬂIUIaEJ‘TjﬂJﬂﬂUT“@E%sUNMU mu‘wmL‘UumiLasuLLUUmmmmsamawuwlumu
ﬂium‘mamamm AUANNITONIAIY NI1TANAIUIN LAY EJQWGNUWIM@JW]’]M%’]@J’]?OL?W?J@
mﬂmaawwsﬂmaﬂma

aguliin Javssiviifumaniuvumilwesinginseoufinpeiilddmsuiamnl
m%mauﬁ’sma%m%m%ﬁﬂﬂﬁﬁmvmumiﬁmLﬁemwhﬁ’wuwé WU NSl
AevitmesUseusuRaNNsARLATEINgANSSULELLUY mLme“mumimaﬂaLmﬂmm
';umsnmmmwammmwmmmmuhua mmmsuummmuLwamﬁuaaiﬂmawaamﬁum
ﬂzymimmawﬁuamsmw

walulagUyaussivgnunisdanisinen

UszwalngazinswawimaluladUgyaussivgluaadunisfinulilanielul we.
2573 Tpgmasgatiuayunsduniideluantugaudnwiing 4 egnadiud iesanmelulad
ANInTNeE1959AL57 msﬁaumiaauuwLamﬁasﬂwé’mammﬂzﬂﬁmwa s’iﬁaué}’aﬂm?au‘i%
ﬂ’]SLiEJu%]’]ﬂﬂ’]iLUULWENNiUﬂ’J’m%l‘ULUuwﬁi’Naﬁﬂ ‘UR]R]UUVLMJﬂ’]iu’]ivU‘UﬁmﬂJ’]Uiuﬂ‘Hﬁuﬁ
Tﬂumumiﬁﬂmmummu U 3599513 Uiymmm%mmm 191% Tablet PC ﬂ‘LJNLiEJ‘HLWEﬂ‘U
wumifsdeiduisy s e Tablet PC agtinUszvdnsulseanalunmsdnfivimidouas
fsseuladudiuiuuin aﬂmwwﬂwmﬁﬂiwiqLuammswLﬁaummsmﬂ@amqaymmmu
NuNail LummﬂLUu‘wuqaaaLaﬂmauﬂammmﬂmuiﬂusuumma Seaunsoudlodisdiole
AADALIA mmamLﬂﬁww‘wﬁm‘mLLa“aﬂaiiﬂiuﬂ1':?Limmmmmﬂswmﬂﬁuaﬁwmﬁzﬁuu 5 5D
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Y YA

InseiiarUssiliunalvgFeunazaeulansuiadeyaiieihluinuisely (Agrawal, Gans,

& Goldfarb, 2019) sumsduasuunazativayuliinisdnussemaanimwIndeutasdanisiey
Lwaiwmqulmﬂmﬂwumumumiﬂﬂ N159ANNS LLauﬂ’ﬁﬂquJﬂﬁlﬂ’J’W’iNﬂ% dietlosiunay
LLfﬂmﬂmwﬂwawaLﬂﬂsuuMﬂﬁmwmmimammﬂivawﬁmw muu N13IANISANYITIFR BTN
‘Ui‘UL‘UaEJ‘LJi‘ULL‘U‘U ImawaaumaqLﬂaauwmmmmumﬂﬂmuwLaammamma aanlunig
L’iEJ“LJ'ﬁ (Facilitator) Imamiﬂiumﬂmmiaﬂﬂiw wanidsu duasy AlUAYULAZIANINTTY
L‘WéﬂmLiauimﬂmms%mmuL‘iaugmammaﬂ i’mmmimaﬂiﬁﬁ%iawwmmmsiﬂw 9
11978 luN15INN1SANYN (Brynjolfsson, Hui, & Liu, 2019)

Lynchmay (2018) Iausuwimemsifimeluladmedaaiionsane dil 1) 199
AzwuukazNanTieusnlud@ 2) iduusilunsSeudunudasuls 3) aduayunisBeus
Aseuliduseyana 4) aiwmwﬂﬁﬂummauﬁmumLﬁsJu 5) S[,umwmnamaamwuuamm
58U 6) ’3Lﬂi’]“MWQWﬂSiN‘U@QNLiS‘NLW@‘Ui‘ULUEJW’IIMLMZJW“?{MﬂUi‘ULLU‘Uﬂ’]iLiEJUi%@x‘iNLiEm
wiazyAAa 7) 3 '.1lmwuvm3mmaqmsl,waauuauumsmwmmmim uay Hayath (2018) Wiaue
LmeqmﬂﬂjmﬂiuiasmwﬂzumLwamiﬂﬂm el 1) IauayunisSeuuaslviveiauouwuy
WAKISEUTIBYAAR 2) wwmuaﬂwaLﬂ%uLLaumaﬂqm‘uwLiauaauiauLwaauuaWﬂﬁLiaug
3) @379UTIIINANTTIELUIWUY 24x7 muﬁéﬁauéfaqmﬂu 24 3139 naon 7 T

FTUUNNTEDULUUDARTEY (Intelligent Tutoring System: ITS)

SEUUNSAOURUUSaRSEr Ae winnssunisdnunildiimaluladundudiunislunis
ﬁmmiLiaum'iaauwimumiaamwdﬂﬂmmmmLiau NSIAANINLINROUNIINITISEY LY
Luammqmmaﬂﬁmmvauﬂummmmsﬂﬂummau LwaimwaummmmmiLsaus (Learning
Skill) wagyinwgannsauAY (Research Skill )lmmammm LWE]G]E]UﬁuENﬂﬁLiEJuﬁLU‘HﬁEJ‘Uﬂﬂa
afauszaunsallugduuulnilviungiseuagraviniiey iimmmLaiumiumm’sﬂummau
(Collaborative Learning) vasfisau wariaoulsogrufiudnanin (Secretariat Office of the
Teachers’ Council of Thailand, 2023)

Crockett, Latham, and Whitton (2017) na@1311 sguunisaeudaaseviussuunisasy
meiumﬂ%mﬂuﬂﬂjmmwivwﬁumimLiaumiaau Tuuzi iy gaufugSemdu
eEMGER ImﬂmmivaqmwammmLﬂmmaﬂmwu%‘lwmm amumwmmaamwuuav%
ANTIBLUR DDLUV YRAA

wona1nil Fuduszuuiiauduiiledrasanginssuvednssuiun1snsine Ladlou
Aoufames Wugaeuiiviy Tnedraesguuuunangnsuasinaianisnyvesdaoufiviuidu
UyEdase 9 Niinslaneuivgeulagldn1usssuya (Mahmoud & El-Hamayed, 2016)

29AUSZNOUVDINTHOUD IR

JEUUNITADULUUDIRTUE mmsumﬂumsmLauaaamﬁlﬁaunmmLiaumuu,u’mwum
Lmuﬂ{]mmﬂiuwﬁ LwaﬂiuﬂiwsuawﬁmwmiLssmaawmu Imsmlﬂum amﬂimauwu%m
wiﬂumiwwmiuwmiaauamiau feeAusy neunaney 4 du lown Iumammm‘mw
(Expert Model) ) videluimaduiien (Domain Model) Iumamiaau (Instructional Model)
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lunariseu (Learer Model) wagduinsarld (User Interface Model) (Emran & Shaalan,
2014; Jiménez, Juarez-Ramirez, Navarro, Coronel, & Castillo, 2016; Sani & Aris, 2014)
FILEASIUNING 2

User Information Knowledge Repository

Current Learning Teaching Knowledge

Knowledge Style Strategy Current

S S

Expert Model

Adaptive Hypermedia
User
] ] Interface | [€&—» Learner
Instructional Model < > Adaptive Presentation Model

Adaptive Navigation
Learner Model <+
Support

N

E-Learning System

AT 2 antnenssusTUUNSERULUUSaasEE
fiyn: Muangprathub, Boonjing, and Chamnongthai (2020)

NN 2 ImLmaﬁv‘?ﬁnmiuLﬂumu%’mmimm%ﬁm q fldlunsaeu msuszduany
mwuﬂmammaamau I@JmamsaamﬂuﬂawﬁmsaawiasﬂLLuumsaau Usznauniy
mmsmmumimaﬂamsnmmawﬁmﬁaauimaamaﬂiwauﬂﬁmaﬂumawLiauiumsmau
Tmfmuu'nauasuamiﬂ diola uavoendls wNRSeu ImLmamLﬁaummmLﬂumauaﬂmaﬂwmw%q
ALY LLaumummmacﬂﬁu Juesdusenaunisiearsue ITS mmmmﬁimmamumw
A HULAZIEUY uaﬂmﬂﬂmamumaumanﬂmmmmuwﬂmauwamaimlﬂum syuUdadl
RN (ST SRR JARRVAR MF R wazANusAntinAnvesrisuudneiey

uaﬂmﬂmﬂhamﬁa{{aaﬂumﬁmﬁﬁmﬁuLﬁamiﬁauﬁ AnnLLarUTEIuNaLITEULA?
gaiinsdmelianisigasudnenimmnianisiseulagnsiiduugiinunuan v vesiseu
Tngdnlusid iledelvGemannsBouinufininnis (Algahtani & Ramzan, 2019) uazns
wsumivwLwaauuauummmmmﬂmmmamLisJouuﬁsmﬂﬂa Iagdaasuinninygms
ANUANUDI LU m’mmﬂﬂumimui uag mimmmmmammLﬂum'ﬁiﬂmmmmaq maa
UuWU%’m‘U@NUVILiBuI‘UiLLﬂi@J FuSunineufiunestvdeusaaies Imamiasmwaawaau
maﬂaumLmﬂmmmmmﬁdumiﬁmmiﬂummuwlmmmﬂmamLﬁauLLaummmmuasN
LuammiLiauﬂfliaaummmumamLism mLmﬂ'ﬁmmuamamamsu A33UFUTeINTS
SUU LAy miaaﬂLLuuaammauimaauuauummau wazn1HNUHUR snwmﬂmiaul,ﬂm
ﬂ’]iLiEJuSLLauﬁ]W\]’ﬂﬂﬂJ’lﬂVlﬁﬂ (Mittelstadt, 2019; Yasaka & Abe, 2018)
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n15UsLlevdan ChatGPT

ChatGPT n3adyyy1usehuguseinn Al Chatbot €91191n Generative Pre-trained
Transformer ﬁaLLWUawﬁmmaaa%ﬁﬁamm?iaa’ﬁmauiéfﬁumwﬁlﬁ JueSesdiofivrauls
dnSUNISANY Luaqmﬂmmsﬂﬁummmaquamaaau Y 8ABUAINY mal,l,f’ﬂsuﬂmmwmi
LiawuaawLiauléﬂmawaaummm%mu ChatGPT LwaaiwaﬁmﬁmiaauumLuammmauw
mmuamumamma AU uenaIN ChatGPT mmmaa‘lﬁ?ﬂumiauwmnumL'ism a519enans
mmuammmausmq 9 WU wilsdeisuu uniseuseulail vidallemifiudndieadestunis
Liaumiaaulmaﬂma (Anada, 2023)

nsldau ChatGPT #38msnannvateguuuy anunsaindalaruiuled gldnuaunse
NunUanULarasnaluds ChatGPT 1y ChatGPT avmamé’uéf’sa%jaﬂmuﬁa%ﬁuimaé’miuﬁa
Inglilananiwransuay mamﬂaumLmaivmmiLisJuimﬂmauamaswaumaimm
wenani ChatGPT eanunsaldeiusinu APl ml,ﬂwmam‘ummiwmmaﬂmm&um
woUndATY Fmuaunsald AP o Fueruilsunsuiauiuedd ChatGpT
ENZJWJ']&JEi’llJ’liﬂiUﬂ'l‘iiU’iﬂ’liaU%U’lLLauﬂ’liLLﬁlﬂJﬂmM%WNLmuiﬂ Tngligldaussudmeunse
swandoniudude ChatcPT neumnulinsstuaradesms Ssaegaels ChatGPT Seus
LLauwmmmlﬂLwaimmimmamﬂulﬂamammma YIMNY amummmamﬁmaqmﬁmﬂu
afasioly

nsussliunamelyayuszavy

nsUssliunasunsnwmelyyiussivg (Cope, Kalantzis, & Searsmith, 2021)
annsaUsziiuldsselud

1. miﬂiwLﬁumaaiﬂmm%’ﬁchumimaaummme/maauﬁy’wm suwunMadeUges
® ﬁaamﬂuwmaaumamLsauaiwmemaamwamﬁaummLLa yuanINakuusealng
nsudaseuludaaeunasSeuynaseninimasey

2. Jaouaunsnadanginainisuseiliu nseendedeu n13dnn1snisaeveginlu
NeNskAzaIsaansrzuLliieaniuuNegeU (Jdow) wavinaaey ({ilew)

3. UiuLiJuNaLLau’JLﬂi’]u‘ﬁﬁ]ﬂLLGUJLLauﬁ](ﬂE]EJWUENNV]@aE]ULLﬁuUWSUBNGIUWGNUWNLiﬂumalﬂ
mummmiﬂsvmumawwmmimamLi&JuamnmamaqLLavmaaummsmmamaimLi&laiwm

0. asUsediunsuasRsudisuratunmsyineuneumiaensUssdiua A
GuENEJSauﬂuLﬁmﬁaizij%uﬁauﬁwm

N
3

Tunsilnauay ‘LJ;]‘Ummawmsauuauumim%waqmsau mmﬂ%aml,aauumaums
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