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Education:

Q B.Ed, & M.Ed, Khon Kaen University, Thailand

Q Ph.D., Mahidol University, Thailand

Q Visiting Scholar @ Department of Chemistry and
Biochemistry, University of Northern Colorado (UNCO),
USA.
Visiting Research Fellow @ School of Education, University
of Hull (UoH), UK.

O Visiting Research Fellow @ University of York
Jakarta (UNY), Indonesia.

Specialization & Records:
O H-index (SCOPUS) 16; H-index (web of science) 13

Q Digital STEM Education; TPACK

About NIWAT:

Education & Experiences >>>

» Computers and Education: Atrtificial Intelligence (CAEAI)
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International Journal of Mobile Learning and Organisation [\
(IJMLO) — /ndexed by Scopus (Q1-2021) ~ b

— Indexed by Scopus

Associate Editor:

» Heliyon — /indexed by Scopus (Q1-2022)
Frontiers in Education — indexed by Scopus
(Q2-2022)

Frontiers in Psychology — indexed by
Scopus (Q1-2022)

? frontiers

@ frontiers
in Psychology

in Education

Guest Editor:

Journal of Computers in Education (JCE), A special issue on “Emerging
Pedagogies for Computer-based Learning” — indexed by ISI & Scopus
IIMLO, A special issue on “Pedagogical Applications of Mobile Technology
and Environment in STEM Disciplines”, indexed by Scopus

1IMLO, A special issue on “Research Trends and Future Developments in
Personalised/Adaptive Ubiquitous Learning”, indexed by Scopus

Reviewer: ij =3

Q 2017 TRF-OHEC-S:Opus Young
Researcher Award

2021 National Outstanding
Educational Researcher Award,

Thailand Council of Deans of
Faculty of Education 0 2021 Outstanding Research Award,

and 2021 Outstanding Invention

snJauauds:AudAana

Award, National Research Council
of Thailand

2021 GOLD medal Researcher
Award, Khon Kaen University
2020 SILVER medal Researcher
Award, Khon Kaen University

A

2020 Outstanding Graduate A
School Alumni Award, Khon Kaen
University 0O 2021, 2020 High-
in Academic and Research calibre Educational
2022 Outstanding Alumni Award, Researcher Award
Faculty of Education, Khon Kaen [ 2020 International
University 1 Publication Award,
in Higher Education Career Pathway
Faculty of Education,
Khon Kaen University
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Srisawasdi, Niwat
(® Khon Kaen University, Khon Kaen, Thailand 69 55203537900 ® https://orcid.org/0000-0002-2042-2601  View more
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View more metrics »
Citations by 614 documents Documents h-index View h-graph
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Computers and Education:
Artificial Intelligence

d K (LN . .
sfyy  ScienceDirect

Artificial
, TN . h
) 3 Intelligence
ELSEVIER
best quartile
L]
S|R 2023 /
powered by scimagajr.com
Editorial Board Members
o em Abbos, PhD

GONMPIUNIERS
SEDUCATION:

65 ARTIFICIAL
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Niwat Srisawasdi, PhD

Khon Kaen University, Nai Mueang, Thailand

Science Education, Teacher Education, Learning Sciences




N ~ . ' o172
) KKU Ur1dnytauvoulinu tb
| KHON KAEN UNIVERSITY T

Computers and Education: Artificial Intelligence
Volume 3, 2022, 100086

]l :[ \'H-l:’
The use of a personalized learning approach
to implementing self-regulated online
learning

Thanyaluck Ingkavara “ &, Patcharin Panjaburee ©® & B Niwat Srisawasdi "=

Suthiporn Sajjapanroj =

Show more v

+ Add to Mendeley Oﬁ Share 99 Cite

https://doi.org/10.1016(j.caeni.2022.100086 Get rights and content

Under a Creative Commons license 2 ® openaccess

Highlights

« A personalized learning system was used to support self-regulated
online learning.

« The proposed learning was compared to conventional self-regulated

ScienceDirect

€,

Open access
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Computers and Education: Artificial Intelligence
Volume 3, 2022, 100064

e

ELSEVIER

A personalized learning system-supported
professional training model for teachers'
TPACK development

Pawat Chaipidech °Bf | Niwat Srisawasdi @ & | Tanachai Kajornmanee ° & |
Kornchawal Chaipah =

Show more v

+ Add to Mendeley a§ Share 99 Cite

https://doi.org/10.1016/j.caeci.2022.100064 Get rights and content »

Under a Creative Commons license 7 ® openaccess

Highlights

+ Ateacher professional development intervention progré
promoting TPACK was designed and evaluated.

+ Proposing a new model for integrating andragogical pr-

Journals & Books

@ Help Q, Sear in

Computers and Education: Artificial Intelligence . }
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0.52
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Call for Papers for a Special Issue (2025)

International Journal of Mobile Leaming and Organisation (lJMLO)
«  Scopus Q1in Education (Percentile #31st, 2022)
=  Scopus Q2 in Computer Science Applications (Percentile #74th, 2022)

Artificial Intelligence (Al)
supported Adaptive

and Self-regulated Learning -
in the Mobile Era

Submission
Deadline

Notification of
Acceptance

The cutting-edge generative Al enables to transformation of
the leamning process by gathering and analyzing students’
learning information, personalizing their leaming experience,
and facilitating effective collaboration!

This special issue discusses the effectiveness of Al-supported adaptive and self-
regulated learning in the mobile era. We aimed to provide various teaching
evidence findings and provide educators with more specific guidelines for
empowering Al-supported mobile learning contexts. We also welcome authors
from all disciplinary backgrounds to share their success cases and experiences. This
special issue will enhance our understanding of applying Al-supported mobile
learning by sharing adaptive and self-regulsted leaming strategies in the leaming
context. Together, we will move towards teaching in the Alera.

Guest Editors:

Chiu-Lin Lai Yun-Fang Tu Niwat Srisawasdi

Shao-Chen Chang

Mational Taipel University University of Khon Kaen University Yuan Ze
of Education Wenzhou & DELE Association University
TAIWAN CHIMNA THAlLAND TAMNAN

Jolen7E10028)

sandy0632@gm.

shan chen 76 @0

We encourage scholars around the world to submit articles on the following topics.

*  Adaptive/ self-regulated leaming thecries and models of Al- = Applications and effectiveness of the combination of Al technology
supported mobile learning and adaptive/self-regulated learning in professional training )
#  Adaptive/ self-requlated leaming strategies integratedin Al- Innovative research focuses onusing Al in mobile learning settings
supported mobile learning Mobile-based Al applications for interdisciplinary education
»  Applications and effect; of i { Al in mobile-based Effects of roles of Al on students’ mobile learning performances
adaptive/self-regulated leaming in school settings : Fusion of various Al tools for mobile- based adaptvesself-regulated
learning

is special issue is FREE of charge fo

e accepted paper
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International Journal of Mobile Learning and
Organisation

a This journal also publishes Open Access articles

Editor in Chief

Fro Gwo-an vans

ISSN online.

g Organisaton 1746-7268

ISSN print
1786.725%

Mool Learning

4issues per year
Subscription price

Impact factor (Clarivate Analytics) 2023
15
Jci06s

CiteScore
61(2022)

Editorial Board Members

+ Afsarmanesh. Hamideh, University of Amsterdam. Netherlands

+ Barak. Miri. Technion - Israel Institute of Technology. Iscael

« Becerra-Fernandez Ima. Marymount University, USA

+ Camarinha-Matos. Luis M. New University of Lisbon. Portugal

+ Chu, Hui-Chun Soochow University, Taiwan. Province of China

+ Grabowski, Martha. Information Systems Program. Le Moyne College and Rensselaer Polytechnic
Institute, USA

+ Hsu, Jeffrey, Fairleigh Dickinson University. USA

+ Hsu, Yu-Chang, Boise State University , USA

+ Jun. Woochun. Seoul National University of Education. South Korea

+ Jung. Seon Ki Kyungpook National University, South Korea

+ Kalogiannakis. Michail, University Paris 5 - Rene Descartes. France

+ Karacapilidis, Nikos. University of Patras, Greece

+ Liebowitz. Jay, Harrisburg University, USA

« Liu, Gi-Zen National Cheng Kung University, Taiwan. Province of China

« Loel. Chee-Kit. National Institute of Education. Singapore

+ Milrad, Marcelo, Linnaeus University, Sweden

+ Nah. Fiona Fui-Hoon. Missouri University of Science and Technology. USA

+ Panjaburee, Patcharin, Mahidol University, Thailand

« Peterson, Douglas A. University of South Dakota, USA

« Poon. Patrick. Lingnan University, Hong Kang SAR, China
Slmplan Demetrios G. University of Piraeus, Greece

rovince of China
+ Seng, Yarfe, Education Univensity of Hong Kong. Hong Kong SAR, China
- Specht, Marcus, Open University of the Netherlands, Netherlands

+ Spikol. Daniel, Maima University, Sweden

« Srisawasdi Niwat, Khon Kaen University, Thailand

+ Tan. Seng Chee. Nanyang Technological University. Singapore

- Thomas Siobhin penasiveleamning.org. UK

+ Uden Lorna, Staffordshire University. UK

+ Ulfa, Saida, State University of Malang. Indonesia

+ Upadhyay, Nitin. Goa Institute of Management. India

- Wang Feihong (Fiona), Virginia Tech , USA

+ Wang. Jingyun. Durham University. UK

+ Wei. June. University of West Florida, USA

« Wen. Kuang-Wei. University of Wisconsin - La Crosse. USA

« Wong. Gary KW. University of Hong Kong, Hong Kong SAR. China

+ Yang. Jie-Chi, National Central University, Taiwan. Province of China

+ Yu Chian-Son. Shih Chien University, Taiwan, Province of China

+ Zeleny. Milan. Fordham University, USA

+ Zheng. Langin, Beijing Normal University, China

+ Zou. Di. Education University of Hong Kong. Hong Kong SAR China

= Srisawasdi, MNiwat, Khon Kaen University, Thailand
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suayaANsd1IdIN19scau2a16 (National)
Thai Citation Index (TCl)

AUIAUlin1S91vaVIIsalsing

khkan | 1HedAU | gudoya TCI | nauriAuawnsans | Thail0 | FAQ = misAuridugvo ‘ AukimndounaAnu, undag, MaAn O\’ ¢ EN

4 b e L & -

Usznaa 578%9215815NgNANYRRINIINGIUTaYA TCl ASIN 1/67 ;”:‘/:/él-}z-
1199970 AMSANTUIURANUNITYSTTULALITIIIUTIUTDIITAS & swounsas 1,114
fiuanausuil 1 N3N IAN 2567 0 swouunacw 389,186
0 l'hai Journal of Science and Technolog “5% $wdududv 457,449

nt), ISSN : 2630-0095 (Online)

Anassuaida

e 11581555ANANTUAZIFUSTANAUAIENS UN1INYIAUTOULAY |

Political Science and Public Administration Journal,
Khon Kaen University (PSPAJ-KKU)

ISSN : 2465-4728 (Print) _ .
= > List of Journals in TCI-TSRI-Scopus
€ sasusiinn | JOURNAL OF PARAMITA Collaboration Project, Phase 1(2) (2023-2025)

. (i) A_h_‘i_A > mswWauszuuuasusuusoarumwoisasinalugiu

. gaya Scopus K3alasvais TCI-TSRI-Scopus
NDASSU A>1WIAaDulKkdUaLIISaNS Collaboration Project, Phase 1(2)

> Quality Improvement of Thai Journals for
Indexing in Scopus, Phase 2 (2023-2026)

avAnuhauld
Us:ae .
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Title v Search Q 10 items. v previous n 2 3 .. 107 108 next

1079 journals found

ABAC Journal mer1 @
Journal Status Issues/Year: 2
e pISSN: 0858-0855  eISSN: 2730-3543
Publisher: Assumption University
Inactive

Subject Area: Business, Management and Accounting; Economics, Econometrics and Finance

Name Changed (Active)

Ceased
— - ABAC ODI Journal. Vision. Action. Outcome —
i :.I;;‘n:‘;m: R ISSUES/Year: 2 “
Tier 1 PISSN: 2351-0617  eISSN: 2408-2058
Tier 2 Publisher:  Organization Development Institue, Gradt E dudunsas 1,114
Tier 3 Thailand N
er Subject Area: Business, Management and Accounting; . JuduunANY 389,186
Not specified .
“5 $woududo 457,449

Top Levels
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Journal Status Journal Status
Title M Search Q
382 journals found ABAC | J ACtIVE . Active
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. ISSN: 0858-0855  eISSN: 2730-3543 . R
¥ Active p ¥4 Name Changed (Active
g Publisher: Assumption University Name Changed (ACtIVE) . 9 ( )
Inactive Subject Area: Business, Management ant Ceased Ceased
Name Changed (Active)
Ceased . .
TCI Tier TCI Tier
e Agriculture and Natural Resource
) Issues/Year: 6 Tier 1 Tier 1
Tier 1 PISSN: 2468-1458  eISSN: 2452-316X
Tier 2 Publisher: Kasetsart University Tier 2 Tier 2
X Subject Area: Agricultural and Biological
Liizre) Formerly known as: Kasetsart Journal (N. Tier 3 Tier 3
Not specified

Not specified Not specified
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31979z 1 1079 913451 TC

AnsaumAnuaueduA o Sun 20-11-2567



LKKU

UKIINUNAUVOUIIAU
KHON KAEN UNIVERSITY

,E‘VT :

anoudde
na:=wsuun

[

RUT

suayaANsd1IdIN19scau2a16 (National)
Thai Citation Index (TCl)

@ oiesluE (@ ) Vv Vo s export 2024 1121 v £ dumn
WS wihusn  umsn e whilpsamiinszany  gms  Yoya T aumas  Swlwid

ﬁj 4 [catibri vz VA AT i I

™ EB v B I U« . = €8 - % 2

_ - = R

AAluasa [~ Wonsl = MEdauuLa [~ dna =

Al v fx~ Download Date/Time: 21 Nov 2024
A B C
112 Cultural Approach NzURIAUETTY 1513-4458
113/Journal of the Medical Association o seninsmamaunng unnsanauuvissznalnsluns: 0125-2208
114|The Thai Journal of Ophthalmology dnwzms 0857-5118
115|Stance : The Thai Feminist Review  1aiiu : msmaesiioulng 1905-954X
116 9@ild 1686-3720
117 Thammasat University Archives Bulle sassvavamanumanysumaas 1906-1692
118/ Damrong Journal of The Faculty of Aidssinims
119 AIWM 0125-0558
120/Journal of Communication Arts Revie inamaasisyimi 0858-6160
121/BOT BUNDIT unindiagd 0857-2992
122|Burapha Journal of Medicine YTHINTATS 2350-9996
123|Development Economic Review TsEIRAWIMRaTHgaLnsmi 2697-6536
124|Buddhachinaraj Medical Journal wnsFus1amans 3027-8074
125/Language and Linguistics Muazmemans 0857-1406
126/Journal of Humanities & Social Scien uusngsnuas (vaw.) 2673-0243
127/Journal of Political Science Sgnaasans 0125-135X
128 Sgamans 0125-0957
129|Phetchabun Rajabhat Journal TIEADWTTUTOANT 0859-8185
130|Journal of Boromarajonani College o s1ymiisns Inmnaswsnnaususosuil a5und
131/Ramathibodi Medical Journal TnFuanTIT
132/Lampang Medical Journal fanms 0125-4235
2TIAITNITHEILTA 1513-2498

133 |Vajira Nursing Journal

< > Sheet 1 +

wian 5% msehedmdunmdnfe esseudadmue

AnsaumAnuaueduA o Sun 20-11-2567

98T Acrobat

[ ansdesuvusnudouls v

[Z saguuuuduamma v

@ dlaeiad v

alod

D
2985-1831
2408-1981
2697-6005
2687-6196

3027-6012
2408-2023
2822-0242

3027-8953
2672-9881
2774-1451

2821-9988
2985-2900
2651-0561
2697-4797
2651-0871

A @ o X

| HoAadiu |

A
ﬁ uvsn v v 57 v E;) E{})
gz auo~ v p v Add-ins Create Create a PDF
@ il ~ O~ a PDF and Share link
[CEES udl Add-in Adobe Acrobat hd
A
E F G H | J -
JCA active https://s002.Facul
J Med Assoc active 2 http://www. Medi
ThaiJ Ophth active https://he02
active http://wsc.sc
active https://www
active http://archiv
DRJ @52 active https://s001.Facul
active https://jla.cc
JCA active https://s006.Colle
untindiad active https://s004.
Bu J Med active https://he01 Facul
DER active (name https://s006.Scho
Buddhachinz wnsfunsisan active https://he01 Budd

Journal of La mwuaznwnen active

JHUSOC uRH. active (name

JPS SAF active
active

JPCRU active

JOBCNSUR  2135&1s awu.ss. active

Rama Med J active

LMJ active

MY RO AT YO Y A WY WYY WYY RO BT WY WY oY Y Y Y oY e oY

vnj active

v
o

TANYIN

https://s004.Facul
https://s003.Facul
https://so06.Facul
https://www
https://resez Phet:
https://he01 Boro
https://he02 Facul
https://he01 Lamg
https://he02 Nursi v

O Y R N RO Y WY RN R R Y ROY NY Y Y WY Y WY WY W oY Y Y

[ ]

H B O -——-

100%

1 1079 91sa1sly TCI



anoudde
na:=wsuun

[

" ~ - ' o 1|fa
KKU UUINUNFUVOUNIAU Eb RUT
KHON KAEN UNIVERSITY e

suayaANsd1IdIN19scau2a16 (National)
Thai Citation Index (TCl)

—

s198ansaisngnnaasandngiuvaya TCI

w
auiomia: 20 a.A. 2566

swiansarsavdalud lagnAatosansiagiudaya TCI Wiavain v1aavAUs:AaudIAYdIULIasTIUAISIaMSIsas lagntogud TCI [dAKuas:g:DawavmsgaAnboaan
(embargo period) muAs=yluaisvéuawd

No. pISSN eISSN #ansans srgza h’gnﬁnﬂaaan Us:na au Sui
1 1906-3431 Veridian E-Journal, Silpakorn Universit ! unsinb 2563 14 dvK1Au 2562
; - idian E-Journal, Silp B -31 5unnAu 2565
1 uas1AU 2563
2 2408-1248 - Veridian E-Journal Science and Technology Silpakorn University N 14 aokiAu 2562
- 31 Su>1Au 2565
3 16856740 B Snenmis3dauazsnanmsteaya B . 1 u?swnu 2563 12 fubau 2562
Research Methodology and Cognitive Science - 31 sunAu 2565
4 | 26078439 B Nsa1sASUSKISIaMSLazuianssuiavau . nounaunj Qua1uu 2566 21 nsnmiAL 2566
Journal of Management and Local Innovation Wudulu
NsansmsusKisiauanala:uinnssuiiavau doudsud 1 Augiou 2566
5 2697-6161 - . i —_— 21 asaniAu 2566
Journal of Legal Entity Management and Local Innovation Wuduly
1 asaqAw 2567 - 30
6  2286-7333  2630-0095 ThaiJournal of Science and Technology _ 2 19 wwgu 2567
oausu 2569
NsaissgAmansua:sgus:mMaumans uki3nendguauuau
T - i . i 1 asaqAw 2567 - 30
7 2465-4728 - Political Science and Public Administration Journal, Khon Kaen a6y 2560 19 wwau 2567
University (PSPAJ-KKU) ’
- S nsaisuisim 1 asnmAw 2567 - 30 S e
JOURNAL OF PARAMITA dauigu 2569
)saiswnsAA 1 SumAw 2567 - 30 N
9 - 3027-8465 : 22 augnou 2567

JOURNAL OF BUDDHAMAGGA

AnsaumAnuaueduA o Sun 20-11-2567

wgAdDMBU 2569



anoudde
na:wrjun
UEnENGANALIATS LR NS,

| A 1 Ly =l

KK ::Sr\? Q;J;NaSN‘T\?Elgslﬂl\f l) RUT

A2 IVLUNANUIFUNA N I NN WNU WL IS TU
Thai Citation Index (TCI)

MzanRmnAEad weinendrtauuny T8 99 aluil 4 (Reu saney - SuTAu 2569) Wi 62-83 e
— - VMR (Research Article)
Journal of Education khon kKaen University, Volume 44 No. 4 (October — December 2021) Page 63-83
e o iy & qarA e = .
17781 aﬁf‘ﬂ ATEAT WIS LUDULENT
T hittps/www td-thaijo.org/index php/edkkuj

PLRLL T T T

Flunisreasies anuzAneAiand yrine Sy ouwiu

ar = e o N o ¢ oo ar =
HAY2INITIANITITBuTInenAansauanzuvuidalaeldnisanuadia 3o N3
daasnzilusiu fildausegilalunisteuitainervestnissudusiseuAneinaulans
Effect of Digital Card Game-based Open Inquiry Science Learning on Protein

Synthesis on Secondary School Students’ Learning Motivation toward Biology

gium gata waz Sl Alatad

Sunanta Scodjai and Niwat Srisawasdi”

drnTiinsAne Ty dEniezealulal Aazfneaiant vy uunu

Science and Technology Education Program, Faculty of Education, Khon Kaen University, Thailand.

SCAN ME

Recefved: April 30, 2021 Revized: December 28, 2021 Accepted: December 28, 2021




anoudde
na:=wsuun

[

" ~ - ' o 1|fa
KKU UINUNAUVOUIIAU tb RUT
KHON KAEN UNIVERSITY oo

suayaANsd1IdIN19scau2a16 (National)
Thai Citation Index (TCl)

AUIAUlin1S91vaVIIsalsing

khkan | 1HedAU | gudoya TCI | nauriAuawnsans | Thail0 | FAQ = misAuridugvo ‘ AukimndounaAnu, undag, MaAn O\’ ¢ EN

4 b e L & -

Usznaa 578%9215815NgNANYRRINIINGIUTaYA TCl ASIN 1/67 ;”:‘/:/él-}z-
1199970 AMSANTUIURANUNITYSTTULALITIIIUTIUTDIITAS & swounsas 1,114
fiuanausuil 1 N3N IAN 2567 0 swouunacw 389,186
0 l'hai Journal of Science and Technolog “5% $wdududv 457,449

nt), ISSN : 2630-0095 (Online)

Anassuaida

e 11581555ANANTUAZIFUSTANAUAIENS UN1INYIAUTOULAY |

Political Science and Public Administration Journal,
Khon Kaen University (PSPAJ-KKU)

ISSN : 2465-4728 (Print) _ .
= > List of Journals in TCI-TSRI-Scopus
€ sasusiinn | JOURNAL OF PARAMITA Collaboration Project, Phase 1(2) (2023-2025)

. (i) A_h_‘i_A > mswWauszuuuasusuusoarumwoisasinalugiu

. gaya Scopus K3alasvais TCI-TSRI-Scopus
NDASSU A>1WIAaDulKkdUaLIISaNS Collaboration Project, Phase 1(2)

> Quality Improvement of Thai Journals for
Indexing in Scopus, Phase 2 (2023-2026)

avAnuhauld
Us:mA .
=1 > S it o > naurimsUs:IUAEUMWIISASIYINISha s (LU
g§:n1mwusauausumslumus:uu Thai)O &wsSuoisarsnauld Us=oU w.A. 2567-2568 doya TCI saufi 5 w.q. 256889572

AnsaumAnuaueduA o Sun 20-11-2567


https://tci-thailand.org/

A ~ L ' O_T ot e .
KKU UKIINUNAUVOUIIAU tb RUT |an:u_._|uaw
Ak KHON KAEN UNIVERSITY e — fla:=waun,

nsnon 1:

LdBanNIsarstvnug

(WWucisans Tier 1 uzhudaya TCI)



anoudde
na:wrjun
UEnENGANALIATS LR NS,

| A 1 Ly =l

KK ::Sr\? Q;J;NaSN‘T\?Elgslﬂl\f l) RUT

A2 IVLUNANUIFUNA N I NN WNU WL IS TU
Thai Citation Index (TCI)

MzanRmnAEad weinendrtauuny T8 99 aluil 4 (Reu saney - SuTAu 2569) Wi 62-83 e
— - VMR (Research Article)
Journal of Education khon kKaen University, Volume 44 No. 4 (October — December 2021) Page 63-83
e o iy & qarA e = .
17781 aﬁf‘ﬂ ATEAT WIS LUDULENT
T hittps/www td-thaijo.org/index php/edkkuj

PLRLL T T T

Flunisreasies anuzAneAiand yrine Sy ouwiu

ar = e o N o ¢ oo ar =
HAY2INITIANITITBuTInenAansauanzuvuidalaeldnisanuadia 3o N3
daasnzilusiu fildausegilalunisteuitainervestnissudusiseuAneinaulans
Effect of Digital Card Game-based Open Inquiry Science Learning on Protein

Synthesis on Secondary School Students’ Learning Motivation toward Biology

gium gata waz Sl Alatad

Sunanta Scodjai and Niwat Srisawasdi”

drnTiinsAne Ty dEniezealulal Aazfneaiant vy uunu

Science and Technology Education Program, Faculty of Education, Khon Kaen University, Thailand.

SCAN ME

Recefved: April 30, 2021 Revized: December 28, 2021 Accepted: December 28, 2021




anoudde
na:=wsuun

[

A Y ; ,EIT:

KK wonoatvouioy "ELE RUT

A2 IVLUNANUIFUNA N I NN WNU WL IS TU
Thai Citation Index (TCI)

Fuarandaitwizaausuaas Introduction:
Bl unin

L5 u al v € gj £ = L =3 U ﬂ’{ = 3 =) 1 e
TL‘LJ‘U‘\]"ﬂqUuﬂ'ﬁ’ﬂﬂﬂ’ﬁLiﬂua?ﬂﬂ?ﬂ?ﬂ@ﬁuu uﬂﬁaummu'muawwawwLsauuﬂmmmmaﬂ% LLﬁ‘?JVLﬂJ‘lJ

o o o = o & a4 a a P ' & aa =
ﬂ’J'mﬁWﬂiy, ﬂ'gﬁdﬁau%ﬁimmiﬂiuﬂqﬁma%ﬂ ‘Vi’iaﬂﬁ]ﬂ‘i‘illm'iLSH‘LWTiaauslﬂmﬂﬁmu'mﬂﬁmqﬂﬂu LLAZAITUNINTIUN

o

o 8 Yo a a A w N Ay a = v a a yaia i &
msi:mumLiaumﬂmmmumLLazﬂixmaiaiu (L’H]ﬁ Qﬂﬂﬂ, 2558) deﬂ’l’iﬁmm]ﬂiium’iLﬁaugmum’mmaﬂﬂmzLﬂum‘i

% %
& 1 v i
adusagdlaluniaSauiluduinEey lneuwssgelatufeannzaeluiinszquithuarSnwwgAnssufiajadulug SN REN NIy
P a o v = F2 v o a = v a o
e lasanzegnadausgalalunisitous mnetinnunesmsvesingeulunsinenssumensiou; lney 1Taq1714
q

il ' ' v
unSyuiianuneisnuFeuiiienazlasulsgluvifinua (Brophy, 2004) lnsusegslalunisiSsniinemaniin
Uszneulume usegslanielu (Intrinsic Motivation) wsegslameuen (Extrinsic Motivation) n1sdndulasisaiies

(Self-Determination) wazussgslagulszdvsnimvenues (Self-Efficacy) (Glynn et al., 2011) Tuns@nuii

unumresnslunduasusgdlalunmaSsurestinGsy A nsUiuuRIimsden nTzmIdansSsunisasuni

Uszinuilyvnnaanpanaiy

a a o = = - & o o SAcaa o9 ¥Yw & & = P ' -
Uixﬁmﬁﬂ’]ﬂﬁ]:ﬁu’m’ﬁfﬁﬂ’]‘iﬂLL‘NQJT'\WIQG’UU?J@GUﬂL‘EEJU ﬂzﬂ’)‘ill’]ﬁwﬁ]xﬁ/l'IEL‘MUHL‘SEJUZJﬂ’]‘SL‘SEJu%IG]EJthJJLU@MU’WEJ [SA0]

v oo a

o o a iy ° a ua a o o Yy Y v ¥
UniSsusenavuudninGeuaisiinesraing iruainatuuazamsailiRluiiaussariule laeaguunld ——— WA N9 A

U

= Y a ' o a 0o Qg Yo a = a v v ¥ Y]
ﬂ’ﬁuﬂ’]‘iﬂWmitiﬂumiﬂ@uLLUUUS?HWﬂLLaxwaﬁmLuadﬁ]’m%%ﬂﬂwuﬂLiHuium‘s&gﬂﬂum‘jﬁﬂua \?Nuuﬂg%ﬂ@u

Naa A a a ° ¥ oal oA = va 9 Yo o a a
AITHITWIBLLUIAR WQZH?NWQI’ULW@LWMLLiQﬁ]\‘lIQIuﬂTﬁLﬁﬂui?mﬁl']ﬁqﬂmﬁiwuﬂL'EEJ'N (@Iﬂﬂs 0513AA9R, 2559)

Srisawasdi & Panjaburee (2019) lafin1sAnwuiewauiussgalavesinSeulunisieuiviad lnedinigld

@

a o ' ] aa ] v aa a o a v a & v oa
amumsaﬂuusumwQWﬂLsaumummaumu@ﬁ) 5 i'lllﬂ'U'Jﬁﬂ'ﬁLiHUELLU‘UaULaq$1ﬁ’1ﬂ?']3JELLUULIJ® UBNITINUULIU

ﬁ - a a (2559)191:1 o 1 v I = v a = m“U a fa '3 o ﬂ I/L‘]JI/LD

ASAN®T AANT OTUIAAINA AUNTNAILILTIPIVBIUNTEY IAEUNITINNINTIUNISLTHUFIVIINGAERT \ WEI’]HZQH‘LIZQHMFW’]NL WL
a aa o 1 L7 = o 1 a = v ﬂy = v a =)

AL UIAALNNALATY WU?’WuﬂL‘iEJULIﬁ?uT)lIFLUﬂﬁJﬂ‘iﬁJﬂ’W‘iL‘iﬂu;ﬁﬂﬂﬁJu SJW'JWQJWSQNIUWWLSEJH um'maﬂﬂu

Asnnauitlymnuazilssanst

a al @ 4 a a v v = Y a a al v
AYNTINATTLIYU AT EN'W‘U'Nﬂ’]‘iE]’E]ﬂLLUUﬂ’ﬂﬂﬁiNﬂ’ﬁLiﬁJu%ﬂ@ EJI‘EIﬂalﬂ“UENLﬂJJL‘U 'l?J’HJU“VIU'WIIVUﬂLﬁEJ‘LJLﬂ(ﬂﬂTiLiEJUE

o

A1 gala waz dend Aiadan (2564). navasnsdnnsBeufinaimansduenzuuudalagldnisfanumana Gas nnsdanseillsiu nlseausaqelalunisFauidaane e ainGeudy
dsenAnsmaulane. 91san9dnmeans uunanenaeveuuny, 44(4), 68-83.



-

L KKKU e ey "DELE RUTS |
A2 NYLUNANUIFLANEN I N AN AN WL LN TU
Thai Citation Index (TCI)

s

o

vhgvidnivaadtiiavinrdanaavenuiaaavaulu Introduction:

thunsiauny shliiniSeuieasaynauiu Weseinienssunisdsudiamnuiaulauazesnfiszfinauunioy

FamsdamsiouilasldinudugivansaadrsanmuwindeuiisziiuusgslslunsSsuveninSsuuazansa

fagaliminGeuinananlelunmsieuila (Ramsi, 2015) Tudagduiimsiinsnlduszneunsdamsiseuiesns

. y s 2 as s & ° v o 1 3 &« a &
unsuans dansldnisanuduisnismila wgnmm’l‘ﬁLUuﬁaﬂawTumsaau Fansanutuduinunseausianils

LUINNARNFENAREAANIAINITNT

Junuitanunsaldlunsfindwinueiiddey mnudnainassanmsuidymnsnauiaznsdndanagns awnse

- v -

ahaufdnusmedinuiuiiounsounivieauseutts Famianadulbisuiudedldinann Tasundiedldina ¥ o
wniloyrAINana

day .

Uszanas 30 wift §a 3 alue wandunuiiduuasudrsiaunsahuiausiunsdansssunsaeuldd

(Smith & Munro, 2009)

MnuansAnunuiteisaiunsiauiusigelariunyg 91nn13Anw1wes Denning (2013) lasinisasng
msaina dednwifgaiunisivirmasadeveineuiianes nan1sAnymuit ineulieumsemindemnasndiy

wewenfumeiimududeuasineutinsliralafinntuiasTirunsamindimaenfuvemeniiomes B » - o 2
M?ams%’uﬁﬁmguuwaﬂu uazd Uizl miﬁnmunﬁumuﬁu‘luﬁmﬁuuﬁnﬂ%u'mazuuzﬁmuf:'lﬁﬁuéﬁu uaz BANNITVTALLUIAANINNITAN TN

INNSANYINANTTIVEVES Srisawasd & Panjaburee (2019) finsldantunisalluuiunvesinGeuiunisiimaim

— ARAARAINULUININLABNFINATY

v & - < < o < a a a aa v Vv oa voaa -
L'Uﬂ‘ﬂuLU@M’lVIﬂﬁ']ﬂLﬂﬁ@u lﬂUWVLJ'LJ’]LIL'L!JJC‘ILl.ﬁZLﬁ\lS‘N‘liﬂuﬂWiLﬁuuLﬂMNWuLﬂuﬂQWﬁ TﬂUWU'J’\UﬂLiUUﬂqMVILiUULﬂN

dumsiaunuadvia Inrsvanndluiivazusegeladiuduesniiivdfglasienzesrdadloriuidniatous

o =i

wuvduiazmauiuuuiln uenaniu Bressler & Bodzin ( 2016 ) lafinsiausinadviamnaniientsfinwiuu

Y o '

ansagaunsraubiinouldsudsraumsaluaznisujiinismainenaanslussauiigedu wazfdvianus

Y

annsadinusigdlanazszaunsissudveninsuula

T < 5 a o - vai ' ' o - %3 2 & 1 ] -
LLVI9U'Nliﬂﬂ’11.1ﬂ’lﬂ'l’LnlJLW’e)i)ﬂﬂ’ﬁLiUUEVIN’IUN’]ﬁ’J'LJ‘['IMIJﬂ’liﬂﬂﬂ'ﬁLiU‘L!ElﬂUI'ELHN!J’\LUUH’JU‘IWH’JUMUQT.U

AanssunnaGeubildduaiunssunnmsGouiinemansduianzidaiou wu Minunefgannuauladiendg

= Y =

nsvinfanssal (Paraskeva et al., 2010) warldinufioasunioUszduaudnlavesiFou (Ramsi, 2015) At I@ﬂq@ﬂﬁ@ AITHNINIEABINITAN I
g I3 aa v i =1 —

Meifaldfimsnistanmsdanisieuiuuuduaemanuuarnisdansiseuilagldnianuadvia efinw > <

TuAsail

aa Y a va oy a . . i& aa v & a Y a a o
’Jﬁﬂ’ﬁﬂﬂﬂ’ﬁﬁﬂuz’lﬂﬂ’]ﬂ’]ﬁm7ﬁ\lLa’ISLLU‘UL‘Uﬂ Iﬂ!ﬂ'{!ﬂ"ﬁﬂmnﬂi}ﬂﬁLUu (F12N] ﬂ’ﬁﬂ\lLﬂi"&Zﬂ‘Tﬂimu LWE)FTﬂB”ILLiQ?ﬂ.Q

o v v o oo ~ s
'lumsl.iuug YaaunsutwissNAnuUN 4

o

A1 gala waz dend Aiadan (2564). navasnsdnnsBeufinaimansduenzuuudalagldnisfanumana Gas nnsdanseillsiu nlseausaqelalunisFauidaane e ainGeudy
dsenAnsmaulane. 91san9dnmeans uunanenaeveuuny, 44(4), 68-83.



-

M A 1 : °.,:?T
b KKKU &on e oheeroy RUT
A2 IVLUNANUIFUNA N I NN WNU WL IS TU
Thai Citation Index (TCI)

anoudde
na:=wsuun

[

L

AMdavA1AUunauinaaas Introduction:

B A101un157338

aa o

1) nMsdansissuzanemansaudizeuudalagldnisanuidvia e msduasizildsiu duase

o o a o/
ws93dlan1ainenenans (Science Motivation) vestiniFeutisisaudnuii 4 MiGeuluseindrinemse i WINAUBATNINNTTINE
2) dlewFguiisutinEeuilFeudienisinnmassuiinemaniduasuuuinlagldnisanufivia (e
maduasenlusiu dnSeunisaumeiaunfmnniuny wasinGeuiiBeuseIBuna dniseuvia 3 nauilusegdls
MIImemansuANsnIiuvse b
& o v
B 9nUszaaAns2e
4 o s a o
— wavlszasAnnIdag

1) WeAnwussgdlamaingisanivesinSeutuisendnwUi 4 IGeudensdnnsseuiine1mdns

= = v« an o oA o =
ﬁ‘ULﬁ']ﬁLL‘U‘ULﬂ@IﬂﬂiﬁﬂWiﬂLﬂN@QWa L399 mia&m‘iwﬂﬂimu

7ol NsasANAERS winInendsvauuiy, 44(4), 68-83

doi: 10.14456/edkkuj.2020.x

A1 gala waz dend Aiadan (2564). navasnsdnnsBeufinaimansduenzuuudalagldnisfanumana Gas nnsdanseillsiu nlseausaqelalunisFauidaane e ainGeudy
dsenAnsmaulane. 91san9dnmeans uunanenaeveuuny, 44(4), 68-83.



~ - ' o Ilfur .
KKU ¢vinonauvounnu tb RUT amgusdo
KHON KAEN UNIVERSITY e natwal.

G22219UNAMNITUANHIN AT G IRUW LTINS TU
Thai Citation Index (TCI)

Q/

UsuUMALIAUASIIT

o

a4 o av &
. UIUNNYINUNITIYU

1
aa

LUNLAUBFANLNUI RTINS

dwndaunsiFouslagltnalulagadviadmiunsAneiluasall fissldidenldindasiiomaluladndn .
¢ W g . o w o . - v - - ¢ -~ P a o a
dwsulussdusznavdfyuaniseenuuunasiisnnusraunisalnisseusuuuduEzineimansuuuinlneld 37147814

ASANUAINA 1599 MsAuATIElUSAY vasinSsutusisauAnuN 4 lneilseazidensail

Zilﬂ'?ﬂLLé’)‘i/WﬁLﬂ’[ﬁJ (Mobile Application) KKU Smart iNote

— —m - w3 —
< CBack oshoousoyana

Mmuduia: 43

Gondndm (Claim)

us:Sngwunu (Evidence)

mslinqua (Reasoning)

-“ = - 2 - a 4 =
A9 2 sretnaueundiatu KKU Smart iNote: wiinaemsaadnldanu (41e), ihaemegiaunisouilinainlae

ﬂgﬁ‘jauu (na19), Mg \INIABUAA RTINS UIUM T INgMdRsRuEIzgaainEo (v1) e Y i . a y
29} 3 wiwemsiildans ROAR (4e), N5 Application ROAR @lnuuun1san (@31)

74

dl a = o/
ARAR @LL@‘]J‘W@LWHML@W’]ZV\’N ﬂj\guguﬂqiﬁﬂui‘[mﬂiﬁﬂq?@LﬂN

o

A1 gala waz dend Aiadan (2564). navasnsdnnsBeufinaimansduenzuuudalagldnisfanumana Gas nnsdanseillsiu nlseausaqelalunisFauidaane e ainGeudy
dsenAnsmaulane. 91san9dnmeans uunanenaeveuuny, 44(4), 68-83.



~ L M Q_T a7
KKU u3nyNauvoulAU ‘ETIT) ELE RU'!S amousdo
KHON KAEN UNIVERSITY lazwhun

221U NAMIFLA N TN UANANWHW LN TN T
Thai Citation Index (TCI)

A5 NAN1SANL LUV

ad o a - W
. A5ANUUNTTY

myiseluaiiildszfovisidoaviina (Quantitative research methodology) Tuguuuunsidedana
10804 (Quasi-Experimental research) TudhwazunumAseiinig fandaSeuninii (One-Shot case study) Tan
wvadhy 3 nan 1éur 1. nquAru (Control Group ) $1uau 37 Au fild¥umsdamssuiduazund (SE-nquiry ) 2.
naumnaesdl 1 $1uau 35 au dildFumsdanisSeuiduanzund (SE-Inquiry) saafunislivedmnuddia 3. ngu
nARBaT 2 $1uau 37 Au ﬁlﬁ’ﬁ'un1‘sa'1’ﬂm'5|.§au§§ULm:uumT)ﬂ (Open-Inquiry) sauiunislduesainuiise «nide

= v @ =
‘LISJEULI.U‘UWWEJLLNL!NQ AININN 5

T L LN LA U L LN 99 R )

nquAuay (CG) ngananasi 1 (EG1)
35m)

37 m

l l
umede W
Fuwmzni (sE-Inquiry ) MW [300 wnii]
dausegslamainemand waadou (50 ]

AT 5. ULHUAILEAIBNSANTINITY




f

A 1 : gﬂ’ p— - anUudde

ik KKU paondaauvouncs “OELE RUTS |
A2 NYLUNANUIFLANEN I N AN AN WL LN TU

Thai Citation Index (TCI)

& o ad o a a o .

wibsilomaor B | | 38A15A LU UIRE:
4o su Y Hy o v o a oy d Y e P
wsesdlofildlunisveasdunsidoasaiildun fanssunsinnmadeui Ses nsduasmidouawesiiy 7
fiveadatu Suau 3 uwu ldun (1) Yadeiidwadenisdaamsidhouasuaiiy (2) Uiiseuas (3) Tpdnsdaiu 19
vatlunisiamsGoud s 6 AU Avas 50 wiit WunkunsdanisEeuiuvuduazuni 5 9u (5E) sauiu

y o« an o a @ o v = . . ) v o« aa @
ﬂ']i’[‘U'UBSG]LﬂJIﬂiWIa uag LUULLNHQWH”ISLEUUEHULﬁ']ZLl'UUI.\Jﬂ (Opened |nquuy) i'JSJﬂUﬂ’]{l‘UUﬂiﬂLﬂSJﬂi}'ﬂﬂ

fhaognTeazdeninssunisdnnsEeuiuuuduaizuuuda  (Opened inquiry) saufunislduesinu
A3 1509 Nisduaszsisneuds Tuuwuil 18 (5oe Jadeursdsznisiidmanenisduasizinisuadaaiisieaziden

&
7

P43

a o v oo
NINIIUNTIIYUINAN

A
1)

1) Tuauemauninuen1sdualy (Open-ended inquiry question): nuyuAMANALINUAETIATIaNT0

v | v v |y v e o w o o = v o = v
adomsedlduazaraemnsioalaild '1/1Lﬂm’um’lwzrmﬂsxm’;wuawmLssm Tﬂmﬂmgtﬂwummuﬂv (N9 6) waanny

o “dauiidiawasigivlaldannisivdsditinsuuds dulitsiitineguanisiydulaldwioli dduldflaild WUAUBLUINNNTZLIUNTT
Audaiinsuduems” ’va N5 G\ﬂ ug’(ﬁ A Zﬁﬂ 1N ,J\SLSE’

material munauly
method 7ldlunisdfiimeu

TnguEeu

A 6. AdiTianaansaaieemsealduaraiiemaehild(@e) nainauesdanaumdn (1)

ANDINAN

“ o ¢ a d My oy,
msdaazuaniafuldeeials

A
7]

v v : —
2) T iaueuuIAafiug 1 (Scientific background): AgtauBLwAnfiug U IotinGeulugianssunsduiay ag

ihteueuazedulenszuIuNslY Application KKU iNote tiiaaunu QR-Code uniSauEasnisdunsiziidnoudaiiy

o & - v -

o

avden vanad uaz Bimnd dadan (2564). navesnisdanisBuuiinenmansauianzlaglduesainunaia nfluase usqelamaangndgnd s nsdumsimauaseesiie. 919477
Ansaans amaneazsvauuny, 44(3), 144-162.



anoudde
na:=wsuun

[

) ' ; e;EIT: -
b KKKU o nnabvoueny "TDELE RUT
2219 UNANUIFLAEN TN LN AN LN EILLNS TU
Thai Citation Index (TCI)

Q/

A5 NAN1SANL LUV

H o = o v ' ‘@ o P ) . .
3) unsadunsatssnazAun (Procedure): QELLU\'IﬂQRJUﬂL‘éEJUHE]ﬂL\J'Nﬂﬂ‘ﬂIUE)U 4-6 nay ﬂsxmmﬂqamx

4 - 7 au tnGouudaraudaldnuaninivuusazieiowemues lnsagimuadeuldliaundnudaznganivinam
s dienSoudrguntound agliinGeudifenansm (claim) fmnaudesnsumondueisdeunisan

veiaLnil :Li'ﬂﬁlﬂl%EJ‘N?]zﬂ"lil”lﬁﬂlﬁUUitﬁ’ﬂ‘éWUWNl(i‘\linﬂﬂ'ﬁLﬁNLmILLﬂS‘l'ﬂﬂ'1{6\?1?3?11“71?1 (A 8)

ULAUALUININNTZLIUNNG

iy

KKUi:i:le o = 91@1 o ¥ sL ¥
§ e @ﬁﬂ”l?LTﬂqu@vV}ﬂuﬂf]? yil
A - \ 9
1000 {b t H I a o = 1
- Mmaterial WU L
1
\ = a e
. . e method 7ldlunisdfiimeu
NIV 8. ASEUIUNSAULEIZINUBSALNY (918) NAINTTUNISAULETE (V1) o
v ‘ =
4) duimszideya (Data and result analysis): TiinSsunnaungaduusianuudeivseuumanisisnisivi Iucﬁ/uljﬂu ([;i@)

Winsindda sunsauumieUnwiundlunduluvssiuiimale Ssaansavinansialddna afenamnie
msuaaspzuuilunisihnsivesinGsuudazauildazuuuanmainsiasile  wiwndldinGeuad
wnansiausdeyaadunsramwuil agdrsumseduneveninGey  TasnsinaueUssadudauiedunsia
uassvidiuraiiewann fssluiflasldavuuugaauasdannislunds lunadwnningeusyldazuuulunsdilaly

o q veo @ o
smeunildisnisle danmi 9

o

ausen wenadn uaz el iadan (2564). navasnsdansBeufinenmansduenzlneglduesanunaria Adnasie useqelan1dangnAans 3o nsdamssifsuaesie. 219419
Anarans amanenaeseuuny, 44(3), 144-162.



anoudde
na=wrjun

[

ik KKU paondaauvouncs “OELE RUT
A2 NYLUNANUIFLANEN I N AN AN WL LN TU
Thai Citation Index (TCI)

WNAaNI9IALL;

88.86 duaulamelu 85.72
o0 72

chumm:g‘uh'(uunms mum'\u:m'(nlums
£3.67 ;1;;
72
UNAUBNANITIRLDENLTAUN N
gulsrangnnuasauey sunmsaaduladiuauiay Y o o o o
& Apnszvindayanaans lugt
74.81
| LULBEN9NNE
— G —FG]  e—FG2

27 12. nsmluan Sepazoussgalanedininenninmsianisoudinenenansduans

TnelduedanundiaveninSou

NRANITIATIEN us1galamedininernnnisSeuiinenaianidualaglduesanuaivavetdnGeulu
Al 12 ideldsuidisunmuanderedisnsiansGouiiiddoussgdlamanemant daeseideyalne
4a6@ Shapiro-Wilk Test iionTI9dpUANYAILN1TLINLIILUUYUNG (Normal distribution) 'uaq‘*ﬁazdaﬂzuuul,mgﬂﬁ]
nnsdanisouiivenmansduianzlaslivesainufitvaveainGeuluusazdu wuin wadeyaiidnuaznisuan

o

waanuubivnd (UGias Null hypothesis fiingadayadsnasnandnuaznsuanusanuudnilunngadoya was

v

o

ausen wenadn uaz el iadan (2564). navasnsdansBeufinenmansduenzlneglduesanunaria Adnasie useqelan1dangnAans 3o nsdamssifsuaesie. 219419

Ansaans amaneazsvauuny, 44(3), 144-162.



anoudde
na:=wsuun

[

) ' ; e;EIT: -
b KKKU o nnabvoueny "TDELE RUT
2219 UNANUIFLAEN TN LN AN LN EILLNS TU
Thai Citation Index (TCI)

a o
WNaNIIAL:
| |
7759977 1
wa Kruskal-Wallis analysis of variance uwag Mann — Whitney U Test mmu‘u’uaaumalLLsagq’lawN%ﬁme@m’[ﬁY
vainnuRIva
Post-questionnaire Chi- Pose-hoc
square CO”“’)H“SO”
o a o 1 (=3
G EG1 EG2 UINAUANANITIAUDLINILNAUNTN
= = = * Y o o v o
IM a= 19.26[32.03)(3.67) b=19.31[28.911(2.88) c=21.43[43.681(2.73) 41.66 b<a<c VLm Qﬂﬂ?gmqﬂlﬂﬁﬂ@m@@w ﬁﬁlugﬂ
™M d=18.73[31.72](4.06) e=18.60[29.79](4.07) f=20.81[42.85](4.11) 42.44 e<d<f* . .
SDT ¢=18.70[36.85](3.62) h=18.63[36.13](3.54) i=20.22(40.95](3.18) 28.75 h<g<i LLuUﬂﬂqqqqﬂ
SEC j=18.00[30.11](4.08) k=18.23[29.89](4.33) 1=20.92[42.76](3.26) 37.13 k<j<*
GM m=20.08[32.12)(4.30) n=19.09[26.90](4.15) 0=22.22[45.58)(2.78) 65.53 n<m<o*
ETRHTOLE
1) dydnwal * udaails AmauanesoEditdAynaRanssiuaaidiomu 0.01 (p < 0.01)
2) dydnwal IM uansiis dunrwgalanigly, CM = duanagalslunisie, SOT = dunsdnduladenues,
SEC = dhudsv@nsnmussautes, GM = duarmgelalunansdeu
3) 5@45%13@15 XX. XX lyy. yyl (zz. zz) 1121883 Mean [Mean Rank] (S.D.)

o

ausen wenadn uaz el iadan (2564). navasnsdansBeufinenmansduenzlneglduesanunaria Adnasie useqelan1dangnAans 3o nsdamssifsuaesie. 219419
Anarans amanenaeseuuny, 44(3), 144-162.



~ - ' os_:ﬂT." — = an0udde

ik KKU paondaauvouncs “OELE RUTS |
2219 UNANUIFLAEN TN LN AN LN EILLNS TU

Thai Citation Index (TCI)

Lo aa v v o v o @ - v et ' o a iaa = a o
uandeiuludia dunmsdnduladieaues (SDT) tufie guuuunisianiadsuiiinadeussgalaniadrine lundiia anﬂsﬂl eINAANANSNAL!:

wsagelanielu arugalalunasvihau YssdnSnmeesaues uazamgadalunanisSou fiaanauand 19 ud
G é ek = S5y P
sUuvumsdamsSeuiinermansduens bifivasousigalanidinermansluiiinisdadulasoaues Asliifiaam
) - e o - W 3 an v @ 1Y - v a o -
uansafulunsGeudinemdnsduiazuuudalagldvesanuadtadunisinnisGeuiuvuuni Sierainan
a o a - Y < v - g & - v ' o &4 o o v v
AndhineluGeimsduanzimsuamesinduiiomidudeunazsndenisitile FuinGeudeddammens
: 4 ST N T N i g B "
aghanniinsdne warisnisianisFeuifiunndreiy luduweimsdnnisGouiiansisasiu agtnlonald

unSsuldyirianssuuazuaramaineuresfintudeaueilaslilddanuanufnestinEey tnSeudiunsa

dndulaldsenuedunisyifianssy Fedenadeosiuauidoves Niwat & Patcharin (2019) l@@nwinisiinig

. ;
Fanrsdeuiuvvdvianzuuudanldlunulasisuiisuiviuisunsdsuiuuviviazmanainal wa

1
o . a a o A o 1
nsAnwiivszneudmeudgvesnanvesinieuanudilafsfuaiivasusegelalunisGeuadl wud usegela AN 1] TIENANITINENTINANE (VLN
mameaaasludin duusegalanislu duussgalalumsinnu dunmsdaduls duanuaansaluaueauas . ~ VL‘]J 1 o @
v ' o
azuwuureensanduladsaupasiifdwlssaninmeeninGeunduiougelusdaiioddy dedisuiuneu bAINLNY ) LAz LNAanARaN

Gou way ndnGouiauaiiveweanaifisutamieanisSouduuuiuensmeaniiasusuuuuinainGou o 2o oo &
o i : N AUNTITNUNIUITIUINE NN EIUR

Yiudsusegalalunmsinnu uazdlewSeudisussninnmsiansGouiduiasund dunisdanisbeuiduenzuuy

1
- \oa . . © o W o . v o = o v
Wanuan SJF’I'J’lJJLlﬂﬂ(ﬂ’NGS'NﬁUEJﬁWﬂEU 114LL5Q@Q’[m’i‘ﬂ»1I.ﬂm‘ULN‘USQLL‘N@‘\ﬂ'M'I”IEJ‘lU srunsanaulasnenues du V]u"] L@u@ﬁ@uwuq

v
-1

Usr@nBnmuenues seniteianasnsdansious madnsiuedinisiiazuuunisveusgadaniuiaiadiu
nsdnauladeaueasdulszdninmuenues seainEeuihsalunmsmeunuvaeuan  dideuidienis
- vt ey o4 S — aia &

Goujuvvduiazmanailnalding viliusegelanenmsGenigedditedAgnieadd uenaini Pawat uay
Niwat (2018) l@ifinuwusegelanadviinemansseiviland lneldnsdnnisSouiinermansdueazuuundn

nausemaluladiiede (FILM) aidwudn n1sdanisSeuiingimaniduidzuuunannduiemaluladiiede

annsoduasulitnGeuiiusasdlamaineraans luidduanusdansly dunsdedulasmenues uazdu

UszAnSamuesauies fimnuuandnedniitsdfgnieada nans3idedliiuininGeuiinsuanananelufiniu
usepdlamsdndulalunueanaznsiuinnuansavesnues nanilafunisdaniseudiuinannisGou
Innenaniduenzuuundnndudiomaluladiiefe  Jansideluadeilaziouliviuin nsdanisdoudduenzuuy
) v 3 aa o . v oo - g o ¢ & aa - o - v
Walaeldueianu@ivia annsadieliinGeuiiusegdamansmaniuaztisnsivenzanlunisdanisGous

IngnAansauiany

o

avden vanad uaz Bimnd dadan (2564). navesnisdanisBuuiinenmansauianzlaglduesainunaia nfluase usqelamaangndgnd s nsdumsimauaseesiie. 919477
Ansaans amaneazsvauuny, 44(3), 144-162.



-

i\ A 1 : %:?T
b KKKU &on e oheeroy RUT
2219 UNANUIFLAEN TN LN AN LN EILLNS TU
Thai Citation Index (TCI)

anoudde
na:=wsuun

[

Q/

g9Uwan1s33u:

B uvasUanmside

1nms3delag AnwiusegelalunisSeuindainea Gee Msdaaszidlenaveiy vesiniSouty

sispndnwdn 5 lnaldnsdnnisBouiduasuuudalaoldvedanudddvia WerlSsuiisunmsianisouiduans N
' inann fl

wuulnftuniseuidviansuuudalaslduesanudaiviainliusedalunisFeuinetaans S nnsdunsizi LeuatNgANAAAIN TIOW
v a 46U' v o = o d‘LI aw v = cu"Lyu 1y = P o 1
MBIy votinFsuiinnuuandiuriali Rnean1TIdenutnGeuildsunisdanindoui Ges ns AAILNAA LA
@ ¢ v “ w W = e fy a 5 ¢ aa @ v A =i wa
duaszidiuaiveaiiy Mensdaniseuiinemaniduaswuudalaelduesanuddia - wuidnGeuiladu

e

nsvansiieuiduazuuudaiiusagelamainenaians adu 5 86 deeudunisdanisieudduaizuuund

U

aa o

Y = ey a % 5 ¢ aa v = & v = o
waznsdan1sFeudduiaizuuuundsaununislidvesanuidva TagludifduaugadalunanisGeu 1Wudund

= U A @ & e & @ o v ot Fave a4 o e v -
ﬂzLLuququlﬂ UUAD unl.'iﬂu;lﬂ'ﬂumuﬂm‘iﬁ]ﬂm'ﬁrﬁﬂugauLm:LL‘UULtlmm&ll.aaﬁl‘wum'i&mzmaﬂﬁLi&lum[@ LLa1edl

'
o

ausen wenadn uaz el iadan (2564). navasnsdansBeufinenmansduenzlneglduesanunaria Adnasie useqelan1dangnAans 3o nsdamssifsuaesie. 219419
Anarans amanenaeseuuny, 44(3), 144-162.



anoudde
na:=wsuun

[

) ' ; e;EIT: -
b KKKU o nnabvoueny "TDELE RUT
2219 UNANUIFLAEN TN LN AN LN EILLNS TU
Thai Citation Index (TCI)

Q/

g9dwan1s33a

B dosnavsedaiauanuzainnisive

& o
Tov71n
msideasslinandiiing dndeuiiuvalifidiusagelanedaineninnsianisiGeudinendiansduians
o a v & i L Y a av ¥ v aa & o o o Y o0 o I o v
lunsdadeudiilemseindvinenssduisenats InedrdmanisideddundingudmnaduinGeuda ATGERIT (11 ANUIULIN 1T

109 Au Alesun1sdanisSeusduanzsuvudalaslduasanumaia 31uiu 37 au ludleninsduaseiaIeudIvea
3

& e

a o/
i v ' o o
iy Falduvudrsaausedanadiinemesinteu JuduiienguiiegiaininteududseudnunUi 5 waunis , WLULMAE, FTESIANITARYL,
1
a4 & v oa < N < v o oo = = = B Y oy 1 = 1 o
Soufiniuinerdiansuazadadians ludminveuunuiisdsuSowdes Jddawisaduidredaldnsevaqu m@H@miuguuga D) uay
UnGeunisuald lnenausegdluniedsinet Tngldvesanuadvadudduduin dnSeufiusegelamedninengedu

daiguanuy (ldanimsauay/

&
UnNAIUU

= o = U dl
m@mi@mmﬂ,mug) LB LLA AN

Jolausliuy = ¥ a A o
mma‘g%\ﬂmw F114LBN

@ - L 4 -~ o 173 (4 aa v =
TunisdnnsGeudineneaniduens lugluvunsduanzwuudalagldvesanuiivaluldlunsaounse
o aw 4 vew = o & v o v & o o ! -1

13711539 Agnsedivededudusesdnuizuuuy uasanudenndeseuilefivziluldlunsaouseednda Tae
& oA 0w oo = ) vel a ' v o vea = v ' Yo o -
fiuguiweininGeurzdouslifnndnveu iaulauaztinGouldlidasslunmsGeous svdmaliinGeuiiusegals
lunsBeunniu waslunisiivsivsadeyalunisidenswely fidelaueimsiivieyaiufuludiremnisin
usspelaneuGeu wsizazaunsawSouiisunaveanisianisGeudneunisinnisGeuiuasndinisdanisiteus 1

gt uneimansidelinsounquuazauysal

o

ausen wenadn uaz el iadan (2564). navasnsdansBeufinenmansduenzlneglduesanunaria Adnasie useqelan1dangnAans 3o nsdamssifsuaesie. 219419
Anarans amanenaeseuuny, 44(3), 144-162.



A o et S5
A\ KKU UKIINUNdUVOUINIAU Q:b RUT |an:19uaw
Ak KHON KAEN UNIVERSITY e — fla:=waun,

mMsndn 2:

1 3DNUNAUUIMY

(@ 1nnsarsnaudviaanBlunmsnoi 1)



amuuow

UKIINUNEUVOUIIAU =
& KKU KHON KAEN UNIVERSITY OEI—E RU-!S

naun 2 14 Generative Al drai@guunanuadaauiiu >>>

tAwiughriiu Prompt:

MmsJUs:gnNAGls ChatGPT tuviums3oe




~ L ' o—? a7
KKU BUNINUNAUVOUIIAU tb ELE
KHON KAEN UNIVERSITY

WILL REPLACE
HUMANS
WITHOUT Al

Available at [https://media.licdn.com/dms/image/D5612AQEeWumJN5C-kw/article-cover_image-
shrink_720_1280/0/17044338096657e=1719446400&v=beta&t=bs92sRPiugTf-Y6FZplzLEr9Rv4HTktczd63-xOTQDY]




anoudde
nazweun
UEnENGANALIATS LR NS,

~ L . o—? o
L KKK vdnunduvouniu tb RUT
; KHON KAEN UNIVERSITY e

ANMUTWUFULALIAL

“Open AIL” uaz “"ChatGPT”

OpenAl fioaz 157

v

* OpenAl 1 JuasAnTIAEU

1 1
a1 o/

Jeyanusedivg (Al) Asaiulunsadng

wardnasudeyeunUsehivgiiiussloant
wazUaanAuansunnaL

- Aasiilay Elon Musk, Sam Altman
waznasindumalulag lawd
Whuanoeaivauunsisouas
Wenu Al oguuansisa

¥

ChatGPT fiooz 157 n

* ChatGPT \Julu wadayadszaugiignilnauiie
novaussuardoansriulldnumunsaununiigh lade

« Wisnu lawagdns OpenAl lagldsunisoanuuuun sl
walulagnsisousidedn (deep learning) uazns
Usznananssssnend (NLP)wievinanuit lauazasns
FmoUiINzaNmINUSUNYRINSaUUN AU [gNuatng
U598 N6

* ChatGPT tlagnasnuuusiiodsulssiiasatinssiaiiios
FuMslguass derheliud lodedawaauazsousain
UgdnwusiuelTe Taunsilinelu ChatGPT dusnifiunns
vuadoyavualnaanndumesifiafivsznoulusie
domnuuazanunaununiul TdnwieBousisns
Aoansisssuvnfiuazfivszandnmwannduanautlould
T ey

e A uviuneuNIsAnEUL ChatGPT 1BaauusianIs



anoudde
na:=wsuun

[

RUT

“ChatGPT” 2iha191u
AN933aaeN9'19?

N ~ . ' o172
) KKU unidnytrayvoulinug tb
KHON KAEN UNIVERSITY

a.00:19 u.

Fulivitasduuusuntwal draft 1 1853 Tealdaiuiainnisausy ChatGPT uazazinll
saa3ualni tiaarlanvnsinedrnuldnalla:

winlinausu avasuiinlaunnganay sauAaalNSHLayinuIngAy

halduinaseq

fuduazalaunng Lauasuananstiasu &



anoudde
na=wrjun
umonensanellaTs R AnEDS:

_ . “ChatGPT” 2i7a191umny
Q Q Q atsom*™ As@AN¥NaLine'ls?

www.oncoscience.us Oncoscience, Volume 9, 2022

Research Perspective
Rapamycin in the context of Pascal’s Wager: generative
pre-trained transformer perspective

Q KKuum"SnU'\é'uuoum'\u
KHON KAEN UNIVERSITY

Nurse Education in Practice
Volume 66, January 2023, 103537

ChatGPT Generative Pre-trained Transformer? and Alex Zhavoronkov*
'Insilico Medicine, Hong Kong Science and Technology Park, Hong Kong

2OpenAI, San Francisco, CA 94110, USA

Correspondence to: Alex Zhavoronkov, email: alex@insilico.com

Keywords: artificial intelligence; Rapamycin; philosophy; longevity medicine; Pascal's Wager

Received: December 14, 2022 Accepted: December 15, 2022 Published: December 21, 2022

ELSEVIER

Editorial
Copyright: © 2022 Zhavoronkov. This is an open access article distributed under the terms of the
(CC BY 3.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are

Open artificial intelligence platforms in
nursing education: Tools for academic l
progress or abuse? -

Traqi Journal for Computer Science and Mathematics

Journal Homepage: http:/journal esj.edu.ig/index.plh CM
e-ISSN:2788-7421 p-ISSN: 2058-0544

IJCSM

Siobhan O'Connor?! 2 =/ ChatGPT"

Towards Artificial Intelligence-Based Cybersecurity: The

Show more v/ Practices and ChatGPT Generated Ways to Combat
Cybercrime

+ Add to Mendeley o8 Share 33 Cite

Maad M. Mijwil'®”, Mohammad Aljanabi**®, ChatGPT?
https://doi.org/10.1016/j.nepr.2022.103537 » Get rights and content »

'Computer Techniques Engineering Department, Baghdad College of Economic Sciences University, Baghdad, IRAQ
Department of Computer, College of Education, Aliraqia University, Baghdad, TRAQ

3OpenAI L.L.C, 3180 18th Street. San Francisco, CA 94110, USA

+AlSalam university college, Iraq

*Corresponding Author: Maad M. Mijwil

DOI: hitps://derorg/10.52866/1jcsm.2023.01.01.0019

Recerved Januarv2023; Accepted January 2023; Available online January 2023
C h at G P I ABSTRACT: Today, cybersecurity is considered one of the most noteworthy topics that are circulated frequently
among companies in order to protect their data from hacking operations. The emergence of cyberspace contributed

to the growth of electronic systems. It is a virtual digital space through which interconnection is established
between computers and smartphones connected within the Internet of Things environment. This space is critical in
building a safe digital environment free of threats and cybercrime. It 1s only possible to make a digital environment
with the presence of cyberspace, which contams modern technologies that make this environment safe and far from
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The use of generative Al and Al-assisted

technologies in writing for Elsevier “ChatG PT: il f.l\‘l':lu‘l/l'l\‘]
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Last updated 18 August 202 The use of generative Al and Al-assisted

policy for Book and Commissioned tools in figures, images and artwork

CO n‘te nt Au‘th ors Elsevier does not permit the use of generative Al or Al-assisted tools to create or alter

images in submitted manuscripts. This may include enhancing, abscuring, moving,
removing, or introducing a specific feature within an image or figure. Adjustments of
brightness, contrast, or color balance are acceptable if they do not obscure or eliminate
any information present in the original. Image forensics tools or specialized software
might be applied to submitted manuscripts to identify suspected image irregularities.

This policy aims to provide greater transparency and guidance to authors, readers,
reviewers, editors in relation to generative Al and Al-assisted technologies. Elsevier will
monitor this development and will adjust or refine this policy when appropriate. Please
note the policy only refers to the writing process, and not to the use of Al tools to analyze

and draw insights from data as part of the research process. . ) ) )
The only exception is if the use of Al or Al-assisted tools is part of the research design or

research methods {such as in Al-assisted imaging approaches to generate or interpret the
underlying research data, for example in the field of biomedical imaging). If this is done,
such use must be described in a reproducible manner in the methods section. This should
include an explanation of how the AI or Al-assisted tools were used in the image creation
or alteration process, and the name of the model or tool, version and extension numbers,
and manufacturer. Authors should adhere to the Al software’s specific usage policies and
ensure correct content attribution. Where applicable, authors could be asked to provide
pre-Al-adjusted versions of images and/or the composite raw images used to create the
final submitted versions, for editorial assessment.

Where authors use Al and Al-assisted technologies in the writing process, these
technologies should only be used to improve readability and lanquage of the work and not
to replace key authoring tasks such as producing scientific, pedagogic, or medical
insights, drawing scientific conclusions, or providing clinical recommendations. Applying
the technology should be done with human oversight and control and all work should be
reviewed and edited carefully, because AI can generate authoritative-sounding output
that can be incorrect, incomplete, or biased. The authors are ultimately responsible and
accountable for the contents of the work.

Authors should disclose in their manuscript the use of Al and Al-assisted technologies and
a statement will appear in the published work. Declaring the use of these technologies
supports transparency and trust between authors, readers, reviewers, editors, and
contributors and facilitates compliance with the terms of use of the relevant tool or
technology.

The use of generative Al or Al-assisted tools in the production of artwork such as for book
or commissioned content covers or graphical abstracts is not permitted.

Authors should not list AI and Al-assisted technologies as an author or co-author, nor cite
AI as an author. Authorship implies responsibilities and tasks that can only be attributed
to and performed by humans. Each (co-) author is accountable for ensuring that questions

A ELSEVIER

related to the accuracy or integrity of any part of the work are appropriately investigated €
and resolved and authorship requires the ability to approve the final version of the work 3
and agree to its submission. Authors are also responsible for ensuring that the work is 3

original, that the stated authors qualify for authorship, and the work does not infringe
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Adog1vUDMKUQUDVAIUNWUW



amuuaau
||a wmm

rEAeLIATS AR

" ~ - ' o 1|fa
KKU UKNINUNFUVOUIIAU Eb RUT
KHON KAEN UNIVERSITY e

An Emerging Framework:
m‘afuLm'a?\mﬁmﬁ'unﬁﬂszzgnmﬂ%’
walwladid latNadNwn15Iae >>>

Al “OF”

Research

e Summative
action

® N9t nasla

e Formative
action

® N9t nsld

e Metacognitive

Al “WITH”
Research

AI ”AS”

Research

e Collaborative
action

® ANWOUZITIN N9

action

LmemLuu nie

Nadaalssiiy daauLALND AANLLLL WY ADNLLLNNT I FAN
NAANEFAINENTD ITMEN wazilduilgs Wuileyaynilsvhng
v o a9

NANSESNUUDY N52UAUIUNS wmAlulas (Al) aghasannany
nanssulu S tlunnilssfns . .
— 348 Wi I I Aunuynilayeynzes
N3LUIWIUNNS T NN Y ) -
A S aeaBeEn | TS s AR AL el (HI) ienas
= ANLHWaNUNNIIS I = = ey .

~ o D ‘]J oD I 19/ AUNLATNRIB LN
A9189NUI990UNTIN ~ ok UFSANEWA LAt L

3 LUANTZNUNATUU e

LAZEAINILNRENDY N3LINIUNITARE ‘”

U1



UKIINUNAUVOUIIAU
KHON KAEN UNIVERSITY

Al “OF”

Research

e Summative
action

= 2
LINNSHNIL ng L

WWaTtaailseinu

a & 2
NAANDFAYNEUGE

NANSSNLUARY
-y

nanssybu

NS UIUNS

= s 1 =, =5
938 feinaLIan lngl
a71a9riu9730uN 393

LAZHAIINA A1

g

anoudde
na:=wsuun

[

RUT

An Emerging Framework:

A1919Y

"\ q' % U
nIauuwIAALNEINUNIUszyNe 1Y
walnladia latiadiwn13I9eNINITANE >>>

[ >

Fialad11suns UsstiuNaIIUnIsIReNANNWULRA Ins
Apvdiradayarun lnjresunaAudan s Ussiiuaaa
Tusaasulag

Fialagmiunig dsziiunansenuaasn1sAnsdag Ing

a I8 % a 1 =< dl %4 e A Qddl
AATIZINN98198Y ANTnaane luRadiAnaaulall veadan
NUARLRANENARAN17ANE1 LA A

e ladmiunis agunadanuny uazdoslhindds

Qs -4 Qs -4 a = o a o aid
AUATIZUNARNEURIIUIRE Tae[FaUNauRUaURfa N
BELAN

Halad sy NITATINADUANINLASTIANIG TBINAINY

NNIANNWLHEILNS ﬁ
s &
@
HuKaIUAIsIeIaaldia’la &..é,.



anoudde
na:=wsuun

[

" ~ - ' (L
KKU uwdngnduvounau tb RUT
: KHON KAEN UNIVERSITY Ty

An Emerging Framework:

"\ q' % U
nIauuwIAALNEINUNIUszyNe 1Y
walnladia latiadiwn13I9eNINITANE >>>

Al “OF”

Research

e Summative

action »)

by Turnitin

turnitin @ Jdllgradescope

/

@& Watson

o LLMQWN?ZL‘IEH@ Dimensions
\iagasilsziiu O Altmetric
HAANSAAYINEUTE m \P
NANSENLARDG S
nNanssulu Semantic Scholar
NS2LUAUIIUNNS = S
298 agnagean Ing = SChOIGrcy ResearchR
a71a9riu9730uN 393 Q
LAZEASNUIAAD1 @

11 S e
AI n E Enn “ t.:i‘ \ \ ]
3 >

ANsUsziuNadIUuNITIa LI TAatala



KKU UKIINUNAUVOUIIAU
KHON KAEN UNIVERSITY

Al “OF”

Research

e Summative
action

® Luavneiiiiy nagld
WWaTtaailseinu

a & 2
NAANDFAYNEUGE

NANSSNLUARY
-y

nanssybu

NS UIUNS

= s 1 =, =5
938 feinaLIan lngl
a71a9riu9730uN 393

LAZHAIINA A1

g

ANsUsgtiuNaIIUNITIa LA TAatala

anoudde
na:=wsuun

[

RUT

An Emerging Framework:

"\ q' % U
nIaultwIantn EI')ﬂ‘iJﬂ’ﬁ‘iJ‘S%EgﬂGﬂ‘li

walnladia latiadiwn13I9eNINITANE >>>

only journal article and social science subject area were selected. Finally, 43 articles were
selected as shown in Figure 2. It is a PRISMA flow diagram of article selection.

LMS Technologies

(Duan, Edwards, & Dnivedi, 2019; Topol, 2019)

hers (Hwang et al, 2020

4 platforms which created T

(Aidossarl & Chen, 2019) LMSs 1o

Learners Al
Intelligent Learning Supports

et al, 2023) L

Fig 1. The theoretical framework based on constructivism for utilizing Al with LMS coding

schema

Identification of studies via and registers

Records (dentified from Scopus: ,  Records removed before screening:
Databases (n = 133) - Duplicate records removed (n = 1)

Records screened
n=132)

Reports saught for retrieval

0+ 128) —

Reports assessed for eligibility
in = 126) I

 Platfom nat LS (n = 10)

Articles included in synthesis
in=43)

Fig 2. PRISMA flow diagram of article selection
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Suppose you are an editor of the journal of computers in education
and you recieved this original systemetic review manuscript, as the
uploded file, how would you rate its possibility to be published in the
journal?

@  Based on my review of the uploaded systematic review manuscript, | would evaluate its suitability for

publication in the Journal of Computers in Education as follows:

Strengths:

1. Relevant Topic: The manuscript focuses on the integration of artificial intelligence (Al) with
Learning Management Systems (LMS) in educational settings, which is highly relevant to current

trends in educational technology research.

2. Methodological Rigor: The authors have used a systematic review approach, adhering to the
PRISMA guidelines. The inclusion of clearly defined research questions and a coding scheme

based on constructivist theory adds strength to the study's design.

3. Comprehensive Review: The manuscript analyzes a wide range of factors related to Al-enabled
LMS, including Al algorithms, personalized learning strategies, cognitive learning outcomes, and

intelligent learning supports, providing a well-rounded perspective.
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Areas for Improvement:

1. Depth of Discussion: While the manuscript covers many aspects of Al-LMS integration, the
discussion of findings could benefit from deeper analysis and interpretation, particularly in

connecting results to broader educational implications and future research directions.

2. Clarity of Writing: The language used in some sections can be more concise and clear. For
instance, parts of the intreduction and results sections are somewhat repetitive, and the

manuscript might benefit from more streamlined prose.

3. Data Presentation: Although the paper presents several tables and figures, the visual
presentation could be enhanced to make the key trends and findings easier to interpret at a
glance. For example, the inclusion of more graphical representations could improve

engagement.

4. Thearetical Framing: The manuscript could benefit from a stronger link between the theoretical
framewark and the findings. The constructivist lens is briefly mentioned but could be more

deeply integrated throughout the analysis and discussion sections.

Overall Recommendation:

| would rate this manuscript as potentially publishable with minor revisions. The topic
the review is methodologically sound, but some areas require refinement for clarity an

revisions focused on enhancing the discussion, streamlining the text, and improving dat g‘—

visualization, this manuscript could be a streng contribution to the journal. ‘%
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or interest in developing and/or applying digital technologies in

= 1 dlé =l
school science education, what should be your rebust research topics I,W fJ\‘]ulN njuﬁv‘

for a new research project? Please list potential research topics in 10

items and provide their reason for addressing current literature in the

last decade.
6. Gamification and Its Impact on Motivation and Learning in Science Education
As an educational researcher in Thailand with a focus on integrating digital technologies in school » Justification: Integrating game elements into education can enhance student motivation
science education, you can explore a variety of research topics that address current educational and engagement, leading to better learning outcomes. Studies from the last decade
challenges and trends. Here are ten potential research topics, along with their justifications based on demonstrate significant improvements in learning attitudes and achievement when
the literature of the last decade: gamification is applied effectively.
1. Impact of Virtual Reality (VR) on Conceptual Understanding in Science 7. The Role of Online Learning Platforms in Enhancing Collaborative Learning
» Justification: VR offers immersive learning experiences that can significantly enhance * Justification: With the rise of blended and online learning, understanding how digital
conceptual understanding in complex scientific topics. Research in the past decade shows platforms facilitate collaboration among students is crucial. Research indicates these
promising results in using VR to improve spatial reasoning and engagement in subjects like platforms can enhance communication and problem-solving skills among peers, critical in
biclogy and physics. the science learning process,
2. Augmented Reality (AR) for Laboratory Experiments 8. Flipped Classroom Models in Science Education and Their Impact on Student Achievement
s Justification: AR can simulate expensive or dangerous experiments safely and affordably. » Justification: The flipped classroom model, where students engage with lecture content at
Studies have indicated its effectiveness in enhancing student understanding and retention home and do hands-on activities in class, has gained traction. Literature supports its
by overlaying digital information onto the real world, making abstract concepts tangible. effectiveness in increasing student performance and engagement, particularly in science
. . I . . subjects.
3. Al-driven Personalized Learning in Science Education )
A e . . . N 9. Development and Evaluation of Interactive E-books for Science Education
» Justification: Artificial Intelligence (Al) can tailor educational content to individual student
needs, potentially improving learning outcomes. Recent literature highlights Al's role in s Justification: Interactive e-books can provide multimedia resources like videos and
identifying learning patterns and predicting student performance, which can be crucial for interactive simulations that enrich the learning experience. Recent research suggests they
adaptive learning systems. can improve understanding and engagement compared to traditional textbooksgdes
4. Use of Mobile Learning Applications to Support Inquiry-based Science Education 10. Analyzing the Impact of Data Science and Big Data in Developing Students’ Scie
e . . . o Skills
* Justification: Mobile learning apps provide flexibility and access to resources and have =3 “-
been shown to support the inquiry-based learning approach by facilitating data collection » Justification: As data science becomes integral to many scientific fields, incorpol '{%
and analysis in real-time, promoting active learning outside the traditional classroom vsis into science education can prepare students for future demand- %
setting.
5. The Effectiveness of Digital Storytelling in Teaching Complex Science Topics

» Justification: Digital storytelling can make science education more appealing and

ec 5 3 h ataliterac | e ini
_ Q
nly | tre. bt 7
comprehensible by weaving factual content into compelling narratives. Research h3¢ shown i (

hallenges |&t/each| nd learnin sciengs, makingthem robust
1 .
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Literature Review

Online Learning Platforms in Education

Online learning platforms have become integral tools in modern education, offering diverse

opportunities for both educators and learners. These platforms encompass a wide range of
“ o technologies and strategies aimed at facilitating and enhancing the learning experience.
n l a n\] . Research on online learning platforms highlights several key aspects:
P rom t » 1. Accessibility and Flexibility: Online platforms provide learners with access to educational
resources and activities anytime and anywhere, fostering a flexible learning environment
AUNANSIYUU
Y discussion forums, and virtual simulations promotes active engagement and collaboration
I |te ratu re among learners (Brown & Williams, 2018; Chen et al., 2021).

. Personalized Learning: Adaptive learning algorithms and data analytics enable personalized

3
R ev | ew learning pathways tailored to individual learner needs and preferences (Lee & Kim, 2017; Wang et
al.,, 2022).

4. Assessment and Feedback: Online platforms offer diverse assessment methods and timely

(Johnson & Adams, 2019; Smith et al., 2020).

N

. Interactivity and Engagement: Incorporating interactive elements such as multimedia content,

w

feedback mechanisms, enhancing the assessment process and supporting continuous
improvement (Jones & Miller, 2019; Zhang & Chen, 2020).

Inquiry-Based Learning (IBL) Approaches

Inquiry-based learning (IBL) methodologies empower learners to actively explore and construct
Kknowledge through inquiry processes. The integration of IBL approaches within online learning

platforms has garnered significant attention and research focus:

1. Constructivist Learning Principles: IBL aligns with constructivist theories of learning,
emphasizing active engagement, criticalt ||, ing, and problem-solving skills development
(Krajcik et al., 2018; Schwarz & White, 2021).
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Literature Review

In recent years, the integration of online learning platforms has revolutionized the landscape of
education, offering new possibilities for enhancing teaching and learning experiences.
Concurrently, the pedagogical approach of Inquiry-based learning (IBL) has garnered significant
attention for its effectiveness in promoting critical thinking, problem-solving skills, and deep
understanding among learners. This literature review aims to explore the intersection of these two
domains, focusing on the potential benefits, challenges, and best practices associated with

incorporating online platforms into Inquiry-based learning environments.
1. Benefits of Online Learning Platforms in Inquiry-based Learning

Online learning platforms provide a versatile and accessible medium for implementing Inquiry-
based learning strategies. Research by Johnson and Johnson (2018) highlights the flexibility of
digital platforms in facilitating collaborative inquiry projects, where students can engage in
authentic investigations and share their findings in real-time. Moreover, the interactive nature of
online tools, as demonstrated in the study by Smith et al. (2020), promotes active engagement

and self-directed learning, essential components of effective Inquiry-based instruction.
1. Challenges and Considerations

Despite the potential advantages, integrating online platforms into Inquiry-based learning
contexts presents certain challenges. Technical issues, such as connectivity issues and platform
compatibility, can hinder seamless implementation (Brown & Jones, 2019). Additionally, concerns
about digital equity and access disparities need to be addressed to ensure equitable participation
and learning outcomes for all students (Garcia & Martinez, 2021). These challenges underscore
the importance of thoughtful planning, adecuate resources, and ongoing support mechanisms
when adopting online tools for IBL.
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Literature Review

Online learning platforms have become integral tools in modern education, offering diverse
opportunities for interactive and collaborative learning experiences. The integration of these
platforms with pedagogical approaches such as Inquiry-based Learning (IBL) has garnered
“ ° significant attention due to their potential to enhance student engagement and learning
n 1“ a nq 1“ outcomes (Smith & Jones, 2021). IBL, characterized by its emphasis on student-driven exploration

and critical thinking, aligns well with the interactive features and multimedia resources available

on online platforms (Brown et al., 2020).

(Prompt)”
nUU n 1 s lﬁ U u of educational resources, including simulations, virtual laboratories, and multimedia content
(Garcia & Nguyen, 2019). These platforms facilitate hands-on learning experiences, allowing

A key benefit of incorporating online learning platforms in IBL is the accessibility to a wide range

students to conduct experiments, analyze data, and formulate hypotheses in virtual environments

(Johnson et al., 2018). Research by Lee and Chang (2022) demonstrated that students exposed to

Literature
IBL through online platforms showed higher levels of scientific inquiry skills and critical thinking
[ 1
R ev | ew abilities compared to traditional classroom settings.

Moreover, the adaptability and personalized learning features of online platforms contribute to the
effectiveness of IBL by catering to individual student needs and learning styles (Martinez & Smith,
2020). For instance, adaptive learning algorithms can customize learning pathways based on
student performance, providing targeted feedback and scaffolding for complex inquiry tasks
(Wilson & Brown, 2019). This adaptive approach not only supports skill development but also
fosters a deeper understanding of scientific concepts through iterative exploration and reflection
(Chen et al., 2021).

Furthermore, the integration of collaborative tools within online platforms enhances the social
dimension of IBL, promoting peer interaction, knowledge sharing, and collaborative problem-
solving (Gupta & Sharma, 2017). Virtual col’ J ration spaces, discussion forums, and group

projects enable students to engage in authentic scientific inquiry practices, where they
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Literature Review

Online learning platforms have become integral tools in modern education, offering flexible and
interactive learning environments for students (Johnson et al., 2020). These platforms provide
opportunities for inquiry-based learning, a pedagogical approach that emphasizes student-
centered investigation and problem-solving (Kim & Bonk, 2021). Inquiry-based learning fosters
critical thinking, creativity, and collaboration among students, aligning with the goals of 21st-

century education (Rodriguez et al., 2019).

Research studies have highlighted the effectiveness of online platforms in supporting inquiry-
based learning. For example, a study by Wang and Sun (2018) demonstrated how an online
learning platform facilitated inquiry activities in science education, leading to improved student
engagement and conceptual understanding. Similarly, Smith and Jones (2020) explored the
integration of online tools in inquiry-based mathematics instruction, showing positive outcomes

in student achievement and motivation.

Integration of digital technologies, such as virtual simulations and data analysis tools, within
online platforms enhances the inquiry learning experience (Nguyen et al., 2022). These
technologies provide immersive and interactive simulations that enable students to explore
scientific concepts in depth (Chen et al., 2019). Moreover, online platforms offer features like real-
time collaboration and access to vast repositories of educational resources, enriching the inquiry
process (Gao & Wong, 2021).

Despite the benefits, challenges exist in implementing effective online inquiry-based learning.
Technical issues, digital literacy gaps among students, and the need for teacher training in online
pedagogy are areas of concern (Johnson & Smith, 2020). Addressing these challenges requires a
comprehensive approach that integrates pedagogical strategies, technological support, and

ongoing professional development for edu $rs (Brown et al., 2021).
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