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Japanese Communication in Digital Age

0001221 aununmiudedy 3(3-0-6)
Basic Chinese Speaking

0001222 DONLUUAVNIN 3(3-0-6)
Health Design

0001223 wywdiuguAInWIn iy 3(3-0-6)

Human with New Normal of Health

0001224 Aansvzaniy 3(3-0-6)
Anti-Aging
0001225 Pindaasesiulygyuseivg 3(3-0-6)

Smart Life with Artificial Intelligence (Al)

0001226 NsRULATYNA UL ARIYIE 3(3-0-6)
Economic Development in Digital Age

0001209 AUsEnaunslugafdva 3(3-0-6)
New Entrepreneur in Digital Age

@) ngumaswlunuauazdnaaiaaduuyed litosnd 3 waefa

0001105 FUNTEAIANTUNTIN 3(3-0-6)
Aesthetics of Life

0001227 AnasnsazUgalunisaniudin 3(3-0-6)
Faith and Wisdom for Living

0001228 e sade 3(3-0-6)

Contemporary Sexuality
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0001229 ANAYBINIHYINOY 3(3-0-6)

Life Values
(@) ngudanuiuiinveudedeauuaziuandon iteondn 3 wiaefn

0001207 nguedmsuAue Al 3(3-0-6)
Laws for the New Age

0001230 ATl fuFwandon 3(3-0-6)
New Normal and Environment

0001231 mii’miaumﬁluqmmqmiw?ﬂ'suwaa 3(3-0-6)
Information Literacy in the Transformation Age

0001232 msvisadienluiadaly 3(3-0-6)
Next Normal Tourism

0001233 ATiinS s uLarasadeulunisléiin 3(3-0-6)

The Charm of Energy and Environment in

Living
) ngudunaifisshdvianazwadisaduuds lidosndn 3 miaein
0001109 ANERSNITIIVNBNITHAILIYIDIDY 3(3-0-6)

The King’s Wisdom for Local
Development

¥V

0001216 naulosiiug 3(3-0-6)

Y

Active Citizen

0001219 NALDIANA 3(3-0-6)
Digital Citizens

Fnazulsitunileiin
0000101 MWSINguugILiiaonsiseu; 3(3-0-6)

Basic English for Learning

e : Ay nasalituniaein
AN o v A RSN A Y ]
nsainAnwseAuUSyaes 4 ¥ lddniunsvageuniwdinguiasviseiinan1svageu
nedanguuasnnIveaslddulumunaeivewmninedeswdgensing Wamadeudeusiedan

0000101 Mwdanguiugiuiensiseus Iagliduniedn
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(2) vauandntnag UsAuiseu 39 viqenn
(2.1) nguAvInag UeAULTEU 27 vefin
1011107 AMETIN 938535U ANUTuAg 3(2-2-5)

Virtue Ethics for Teachers

1011202 nagmsnsAnansdmIUAg 2(1-2-3)
Communication Strategies for Teachers

1014901 ATiNUG 1(0-2-1)
Self-Development Report

1021206 USweinsfinuinaymsimuinangns 3(2-2-5)
Educational Philosophy and Curriculum
Development

1022304 '3‘1/1mm'if§fmmiL'%EJuifLLagmﬁﬂmi%uﬁau 3(2-2-5)
Learning Management Science and Classroom
Management

1031702 uinnssuuazmaluladansauneifiensdoansuas 3(2-2-5)
nsseu3
Innovation and Information Technology
Communication and Learning

1042106 nsiauarUseiilunanisiseus; 3(2-2-5)
Learning Measurement and Evaluation

1043412 NFITPUaEMINRUINTSEUS 3(2-2-5)

Research and Development and Learning

1051205 InnendmIuag 3(2-2-5)
Psychology for Teacher
1063301 nMsusMsanuAnwIkarNsUSEAUAMAIMNSANYY  3(2-2-5)

School administration and Educational Quality

Assurance
(2.2) nguAMANUTAUNTIIYITN 12 wilnefin
1002802 nsufiansaeuluanudne 1 2(90)

Internship 1
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1003802 nsufunisaeuluanufinm 2 2(90)
Internship 2
1004804 nsufiansaeuluaniufine 3 2(90)
Internship 3
1004805 nsufusnisaeuluaniudinw 4 6(270)
Internship 4
(3) Fnawizanu Buulitesnii 69 A
(3.1) v naWIzAIUTIAU UIAULSEY 48 wiqwnn
1023617 ns¥ansieusdmsuaginermans 3(2-2-5)

Learning Management for Science Teachers

1024302 azifufne 3(2-2-5)
STEM Education

1044401 mAdeileiannmsGeudinermans 3(2-2-5)
Research for the Development of Science Learning

1092303 WYINITANNIUNIINYIAEATANE 3(2-2-5)
Computational Science for Science Teaching

4002901 SITUUIALAZ NTAULENZ NN IAENS 3(2-2-5)
Nature of Science and Scientific Inquiry

4012111 Mandiugrudmsuag 3(2-2-5)
Basic Physics for Teachers

4012112 TanduianAndmiuag 3(2-2-5)
Additional Physics for Teachers

4013303 I uasndasu 3(2-2-5)
Electricity and Energy

4021118 Aitilugud MU 3(2-2-5)
Basic Chemistry for Teachers

4021119 m:ﬁLﬁm@mﬁm%“mg 3(2-2-5)
Additional Chemistry for Teachers

4031111 %ﬁwmﬁug’mﬁm%’mg 3(2-2-5)

Basic Biology for Teachers
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4031112 TAngwiaAndmiuag 3(2-2-5)
Additional Biology for Teachers

4043101 ANTIFNANSUAZDINIF 3(2-2-5)
Astronomy and Space

4052102 Aneneanslaniisyuy 3(2-2-5)
Earth System Science

4062104 nermansandon 3(2-2-5)
Environmental Science

4091113 ANAAEATAINSUNT@OUINEFNERNS 3(2-2-5)

Mathematics for Science Teaching

(3.2) Fvnanizaruiden @enssusieivseluilidesnin 21 BUYAR
1023225 nsaduaziRdeMsuI e emans 3(2-2-5)

Construction and Development of Learning
Media for Sciences

1023901 1ATINULAZ AINTIUNINYIAERNS 3(2-2-5)
Science Project and Activities

1033111 winnssuwmeluladfdneaiiienisizoudiveimans 3(2-2-5)
Innovation and Digital for Science Learning

1552105 awdinguiitontsdeanshutuSeuiversans 3(2-2-5)
English Communication in Science Classrooms

4002101 WYIEEATNIYNIN 3(2-2-5)
Physical Science

4002102 WIAENITININ 3(2-2-5)
Biological Science

4003101 n1sInNseslURnsInemansaina Standardized  3(2-2-5)
Management for Science Laboratories

4003901 FUNUIMNINIPENTLAS NI IFERN TAN T 3(1-3-5)
Seminar in Science and Science Education

4014501 wlumalulagigedldnd 3(2-2-5)
Physical Nanotechnology
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4023731 wiluavnanSaueTlugu 3(2-2-5)
Chemicals and Products in Communities
4023732 wiluTInUszaniu 3(2-2-5)
Chemistry in Daily Life
5003102 AungneraEnslsaseu 3(3-0-6)
Botanical Garden in Schools
(4) numIgdenias Lidasndn 6 wilenn

idenSeuseinla o lundnansiuminerdesvigansindilnaeu tngligriuse

a Ql' a 1Y v g a o v a Y I a I3 o & Y]
AUINLAYLIYUNTELR LLagfﬂa\ﬂ@JL‘U‘Lﬁ’]EJ']GU'TV]ﬂqwu@IﬂLiﬁluimﬁle@JUUwujElﬂG]ﬁ’J@JfLULﬂm%ﬂqia']Liﬁ]ﬁaﬂq@i

RN GARRR R

q, Lqumsﬁnmmaawﬁﬂgm

sl 1
7 1 Aansinund 1
wiaein Fv1U9AU
o 4 oA (Us3818-UGUR - . noaw/
WA Fa51839 L nguIv _
Anufignueg) 518391
SIL
300000 | AT mIIARnETILY 3(3-0-6) Anwhly
x0000 | S1E3vmIIRRNETLY 3(3-0-6) Anwhly
1011107 | Anus350 9385950 AuTung 3(2-2-5) FANAT
1051205 | Indnendwmiuag 3(2-2-5) AINAJ
4021118 | iiflugiudn
b 3(2-2-5) LWIEATUTIAU
4031111 | TAvenitugiudmiung 3(2-2-5) BRIV
394 18 wuawnn

nueme : UnAnyilinunIege UL IUNNIN T8N Y

WiFeuse3vn 0000101 Mwdanguiiugiuiiemsiieu;  3(3-0-6) ameileuSeuliddumiein




UM 1 a1ansAneN 2

TUALDUAYRIMGNGANT N 42

wiqefin LA
FWERY Fasein (ussg-UUn - NgNIY aw/918391
AnwiaeauLag) SIL
X000 | F18AMNINAN YL 3(3-0-6) Anwily
X0000X | g9eAgmsanfAnuily 3(3-0-6) Anwvily
1011202 | nagmsnsdeansdmsung 2(1-2-3) ANAT
1021206 | US¥qmisAnwiuaznisiaunmangns 3(2-2-5) AINAJ
4021119 | wdlifisfindmiuag 3(2-2-5) LRNIZIUTIAY
4031112 | Ao Andmiung 3(2-2-5) BURRIVTY
4091113 | AdlafNaRSAMSUNISEINEAIENS 3(2-2-5) RWIZIUTIAY
574 20 viEnn
T 2
U 2 aAnsAnui 1
niaenn FyUeAu
WY Famein (UsT88-URUR - GGEGLY flaw/5183%1
AnviaenuLg) SIL
1002802 | nsufuinisaeuluaniufnm 1 2(90) ANAT
uinnssuuazmaluladansaumnefionts 3(2-2-5) o
1031702 |, o JTwng
doansuwaznsiseud
1042106 | MyinwazUssiiunansiseus 3(2-2-5) INAS
1092303 | 3N1NITANNIUNIINGIFNANTANY 3(2-2-5) LRWIZIUTIAY
4002901 | 535UYIAUAZNITAULEIZNININGIFNERNS 3(2-2-5) RINIEAIUTIAY
4012111 W%ﬂéﬁugmﬁm%ﬂg 3(2-2-5) DY RPNV
4052102 | Aneenanslaniieszuu 3(2-2-5) RWILIUTIAY
374 20 wi3wnn
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wdaEnn v1UIAY
FWERY Fasein (ussg-UUn - NgNIY aw/518391
Aneflenuag) SIL
o000 | edmanAnwvily 3(3-0-6) Anwrialy
00000 | eAMIanAnwTill 3(3-0-6) Anwvialy
1022304 | FnernsdnnsSeuduarnisdnnisu 3(2-2-5) ITNAF
1Se
4012112 W?ﬂﬂéﬁmﬁmﬁm%’mg 3(2-2-5) WIEAUUIAY
4062104 | Ineeansdsindon 3(2-2-5) WIZAUUIAY
00000 | AT NANIZATUEDN (1) 3(2-2-5) lWIzAULEeN
ERetY 18 wiaenn
3ul 3
7 3 Aansinund 1
wulein F¥U9AU
WY Fasein (UsT88-URUR - NguY fiaw/5187391
AnwnfienuLeg) SIL
1003802 | nsufjuinisaeuluaniufinw 2 2(90) ITNAF 1002802
1043412 | MTIRBUAZNTRRIUINGISEUS 3(2-2-5) INAg
1023617 | msdansiseuidmsuagivermans 3(2-2-5) WIEAUUIAY
4043101 | MSIANEASLALDINTA 3(2-2-5) WIZAUUIAY
000X | ATMANIZATULEDN (2) 3(2-2-5) lWIZAULEEN
000X | AawIzauden (3) 3(2-2-5) lWIZAUEeN
X000XX | ATanIzauden (4) 3(2-2-5) LlRWZAULEEN
EEetY 20 wiena
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wuwnn A 1U9AY
FWERY Fasein (ussg-UUn - NgNIY faw/918391
AnwnflenuLeg) SIL
o000 | edmanAnwvily 3(3-0-6) Anwrialy
00000 | eAMIanAnwTill 3(3-0-6) Anwvialy
1063301 | n1susmsanudnwinaznisussiu 3(2-2-5) WTNAY
AAINATAN
4013303 | llfuaznaeauy 3(2-2-5) RWIEATUTIAU
XOOOXX | LFBUTIWATNARNLET 1 51830 3(x-x-X) GRRIGE]
00000 | BIUTIBATUADALET 1 1877 3(x-X-X) donias
ERetY 18 wuaEnn
U4 4
I 4 anansAnend 1
wuaein FvUsAU
WY dos1ein (UsT88-URUR - ngudw flau/5183%1
AnwnfienuLag) SIL
1004804 | n1sufufnisaeuluanudnu 3 2(90) ANAT 1003802
1024302 | @xifiudnw 3(2-2-5) LWIZATUTIAU
1044401 | msiseiilevinunnsiFousinenmans 3(2-2-5) BRI RIVETEY
000X | AT NANIZAUEDN (5) 3(2-2-5) WIZAULEDN
00000 | AT NANIZATULEDN (6) 3(2-2-5) lNIZAULEBN
000X | AT MANIZAUEDN (7) 3(2-2-5) WIZAULEDN
39 17 wuwAn
7 4 mensinend 2
wulein F¥U9AU
eV GRR Yaseim (Us3818-UUn - NguIY faw/9182v1
AnwfAenuLeg) SIL
1004805 | myufuRnsaeuluaaufing 4 6(270) FWANAS 1004804
1014901 | A3tinus 1(0-2-1) AINAg
EEetY 7 K8
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5. YBIVIWALANDTUIYTIEIYN
(1)  wumIvIANYIN2LY

9 YouarA1a5UIEIIEIV igfin (UssENe-UfUR-Anwrienuaq)

0001101 awlneiienisdoans 3(3-0-6)

Thai for Communication

aienadlavannsldnwilneg mnuddguosnwilnelugusiidueiodely
nsdeans Anwanndymuaruuinianisuidgmnisidnivingludinusesfu Seuinannisiyen
gy Usslen sedunw Wiethluiamuninuensdeansineaenndesfiunnuasuulamiadsay

Knowledge and understanding about principles and importance of Thai language
as a tool for communication; studies of problems and solutions in using Thai in daily life usage
of Thai language; learning of words, expressions, sentences, and language formality to develop
communicative skills for social changes. Development and integration of listening, speaking,
reading, and writing skills for daily communicative and situational application for life- long

learning

0001103 AMYIDINOY 365 Nad 3(3-0-6)

English 365 Plus

o o & o [ l a v v

M drurunargluuunwdingunldlunisusznauendin msiaurinuenisile
WA 81U warllguNWIgInguiian1IAIuTIALAYNITYINU MTFeaTIERINaYAAe N1SVINAUTY
sy NsUszendldinvenwsangwlunsdeansiiediunsyinenu Msaununevsdny n1s
mnukarnsadasnu Msdlaue NsWisuenasuEAneng o Mngitesiuanuiuasmansiuaan
A a
ST,

English vocabulary, expressions, and structures used in occupation in order to
improve English listening, speaking, reading and writing skills for life and work; interpersonal
communication skills; cross-cultural communication at work; the practical application of English

skills in work-related situations such as telephoning, job application, presentation delivery,

writing various types of documents related to learners’ field of study.



TUaLDYAVRINGNGAT YN 46

9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

0001104 BN ENBIYITN 3(3-0-6)
English for Professional Purposes

' [
a

A3 Anadile wagineeane 9 lunisldawdanguieivdnluusuniigedun

v Y

Aeatunuuarluaniunisaiialduazianznsldnundinguidaaud fianuandualuided
waINa1e AMUEIIAUTTAIATRIUTEAUAIY 9 ‘ﬁagﬂﬁiﬁuLLazumassumumiE’]ﬂﬂﬁﬁ’“ﬁﬂw
AYIBINOY

Knowledge, comprehension and skills for using professional English in higher
level related to work and other general and specialized situations; Using clear English language
with additional information on various topics; understanding the purposes of issue both abstract

and concrete through English skill training projects

0001105 AUNTLAAATUNYIN 3(3-0-6)
Aesthetics of Life
Ny MaNNIsuATLUIAANISEUNSeA1ans n1siinlanunang AnudAyUsELan

a v Y a

wazgUuuuvesiaudal uigfad wazauns Suianunuvesnufals auns malla nedads sULUY
Y8InUR3 MIUssliuAuAInINNuTaiALAaduazaun3

Theories, principles and concepts of aesthetics; understanding, importance,
types and forms of visual arts and music; arts and music appreciation; forms of music; techniques

of music; visual arts and music aesthetic evaluation

0001109 AanswIzTvIHanIsWaILR Ry 3(3-0-6)
The King’s Wisdom for Local Development
LunAnLarvdnnnsvedlasenisdwid sannanlasinisnszsueng nsdszgndld

vaNNIMSIL nénUivgweaasgRaneiisstunsmuguiosiu mawaugLvLEuLUUA

mansnszmgmsiaunegnudugUsss ysannsgnsufiRludinusedriuegisdedu

Concepts and principles of projects resulting from the Royal Projects; the
application of the King’ s working principles; philosophy of sufficiency economy and local
community development; development of community models according to the King's

philosophy to concrete development integrating them into sustainable daily practice
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9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

0001110 nsAauaznisindula 3(3-0-6)

Thinking and Decision-Making

MsAnLaznsTUIUNIAnYRsLyEd slimaua mslriteuludennu Wedydnual
warsUuuUTB N manaddutumsiiiunsvesiiay Snadm dndiu uazfesas maudland
Haym lunsesuredsngmisaifiinduludinusesiu nnsesuisteyadnats nis denlddeya
Pnasnuasiindeldlulanilagtu melisgidoyadesiu miliesginasdenlduumans
uitlymuagnisdadulavuiiuguresdeyald

Thoughts and human thinking process; reasoning; language and symbols and
sequential calculation methods for numbers, ratio, proportion and percentage; question solving
to explain how phenomena happen in our daily life; news clarification; how to choose

and use news from reliable sources nowadays; preliminary data analysis; analysis and selection

of solutions to solve problems and decision - making based on information

0001203 ANUNNRANDNTTDET 3(3-0-6)

Korean Language for Communication

nsseusndyvur warase nMwunnaiiesu Indseleaaunuilduiubeinsel Tu

¢ o ° Y a aa o w N o a

wanvatgan1un1sal augaade aunsatluussgndldlaasdudinusedriu msuanfsuviruai
AIUIAIUGTINNIMATINAY

Foundation of consonants and vowels in the Korean language; practice of basic
conversation in various situations in modern day; ability to apply the Korean language skills in

daily life; exchanges of attitudes towards Korean cultures
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9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

0001207 nguangdmiuauealv 3(3-0-6)

Laws for the New Age

nguaned ddguazdniudenisdnidudisludsaugalv 1wy nguuiowided
fiannsetind n13AuaznIsamMUsENINUITTna nsndduniadoay ﬂawmw?ﬂumﬁam N nUY
waluladansauma ngrneiunsdeasuagndsan ngmnednuuazaiannig

Important and necessary laws for life in the modern society, such as the
electronic commercial law, international trade and investment, the intellectual property, the
environmental law, the information technology law, the communications and energy law, social

welfare law

0001209 fusznaunislugafdvia 3(3-0-6)
New Entrepreneur in Digital Age
nsasaussduaalatunsiduisznaunis n1suaramleon1an1egsie Yeamanis
U58Naugsna N13na1nfdvia Aunsndadvia Msasvassandndaueivazuinislvd nsusmaninens
uywd MIInihunugsivatude wasnsseuidauugsia
Inspiration making to become entrepreneurs; business opportunity identification;
business channels; digital marketing; digital assets; product and service
inventions, human resource management; simple business planning, and preparation for the

business field
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9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

0001210 FInyrgyaninlugafdiia 3(3-0-6)
Smart Life in Digital Age

wanms wazdsnisldnuwmeluladndvia ndnnisvesdumesidalunnds Jyanusehivg

o

v

wazdoyavunlvg 9385550 nYue warauUasadglunislidmeniinmes uazimalulagsavia n1s

aa o

nsyvtinfenswasuulameanalulaglugafdvia nisysannmsnisitmalulagansauneniiusslov

LY a s

Tunsifiu@indszdriu nsdlfnunsuszgndliinaluladidvia sumesilalunnds Jyguszhivg
wazdeyavuinlvgludaseassa

Principles and methods of using digital technology; principles of the Internet of
things; artificial intelligence and big data; ethics, laws and safety of computer and digital
technology usage; awareness of changes of technology in the digital age; integration of

information technology beneficial to daily life; case studies of creative application of digital

technology; the Internet of things; artificial intelligence, and big data

0001212 gjuiasuyszlevuludin 3(3-0-6)

Feng Shui to Benefit Living

nguiersiedowiu Iaumssrdonuidiin msuszendudnersds Uiuldludin
sUsuusng o auadededludiinuszdniu 519 & gndeny wwildu satley nsdndulaainudneisde
dievhanusuliiesuairsuselovdludin

Introduction to feng shui theory; the evolution of feng shui according to ways of

life; application of feng shui principle of elements, colors, auspicious occasions, tendencies, and

tastes to trends of daily life; and decision making based on feng shui to benefit life
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9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

0001213 LLW%’uuazn'ﬁﬁmmqﬂanmw 3(3-0-6)

Fashion and Personality Development

ndnN"T uuaAn wazwwalvesundy Wlaanmuandey anunisal deauluga
Haqtiu indszgndifteamnyadnnmiianielunasyednaneuen msasisyednamival fidudunu
auymadnawilusissenlun1slddingse

Principles, concepts and trends of fashion; understanding of present
environment, situations and society to apply to inner and outer personality; invention of

personality as a personality asset to apply to real life

0001215 AN5ANANNBE19EE19E55A 3(3-0-6)
Creative Thinking

a 4a

A3 ALY 1T0ANARTEseEsTA H1uAuAnAIUR1 o Tudd A1ufaf

Asaslanu doeAnlununsuiateuau duasgviausiiieassassaddal msldmelulad Jinsien

[ a oA [y a a b4 sa J [} 6

LLﬁS‘Ui%QﬂG\LVIﬂIUIﬁEJMiEJU’JG]ﬂii@J WAYUAIINAR UNFTNATIAFING 9 f\nﬂmsﬂuqmsuaﬂ paulang
mslEEIalnvinviuga 5.0 Aosanduenla

Knowledge and understanding of creative thinking in different thoughts in the

aspects of good thought; captivating thought and being profession and responsibility;

knowledge synthesis for invention; technology usage learning, analysis and application of

technology or innovations, mind changing for creativity from inner to outer to catch up with the

5.0 era and for future jobs
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9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

¥

0001216  walilesiuj 3(3-0-6)

Active Citizen

mnAnFemaioutuuds sUuvumsUnAses an1tumisdnn msaiennuasenn
Fellymsing 9 vesdarulneuasdiaulan unummifivemadledunisiidmusinuassuRavousedeny
dlamnauaning wagvainvats ansnduwyinusssmsdsnusniefuaiassdiaunviosdu
Usewe wazUsernulan

Concepts of active citizenship; types of government; social institutions;
development of awareness of different issues in Thai and global societies; roles and duties of a

citizen in social involvement and responsibility; understanding of differences and diversity of

multiculturalism; cooperative development of local, national and global societies

0001218 AANTHIAULATNUSAATUNUS 3(3-0-6)

Social Engineer and Engagement

NANNITLAZUUIANTAINTAIAL NANNITLASUUIAANUSN AT UNUS AU AUV
uinends Tunsairedndrinduiaveusiniu Tnodeslosmuies vy wazdsan daasauiingizs
Fous ysannsiuyguvy viesiu Tngodonumsdsnuuarnsdidusmiuiuniinietiesianisluas
AeuenuvAnends InuftRuazUszgndldindesiiedmnsdsny

Principles and concepts of university and society engineer; principles and
concepts of university and society engagement for formation of mutual awareness necessary
for connecting self, community, and society; encouragement, analysis, learning, and integration

of local community on the basis of social capital and participation among network partners

within and outside the university
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9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

0001219 WALLBINING 3(3-0-6)
Digital Citizens

v v CY CY

VANNIT WALLUIARYDINALITBIRRTAYRINIIIIudRaTAUWALaZATA TinwenIs

¥ a v v

nvdeuteayadailon vinyen1sdUAY N1391989%0ya MIUSTIIUFRANTAUNA TiNYeN9FTaLAL

'
Y] o

AURANANIIATITE ANuduAslasnisyARIia 1St auesemalulagansauwme Yysunisnsly
LaraisasddeansaumaLazAdva Auselevilunsiiduiinusesiiu

Principles and concepts of digital citizenship information and digital media
literacy; disinformation examination skill; researching skill, referencing, information evaluation;
digital skill and digital intelligence; digital security; presentation using information technology;

integration and creation of information and digital media beneficial to daily life

0001220 nsaeasnegUuenAdva 3(3-0-6)
Japanese Communication in Digital Age
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Practice on communicative skills in the Japanese language for speaking, listening,
reading, and writing; relations between the Japanese language and culture of the
native speakers; Appropriate and correct use of the Japanese language on occasions and

establishment of cooperation with native speakers with implementation of technology in the

digital age
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0001221 sunnaeIulosdu 3(3-0-6)

Basic Chinese Speaking
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Basics of Chinese sound systems; fundamental concepts of Chinese characters;
vocabulary, phrases, sentences for daily-life communication, tourism, business, hotel industry,
and service delivery; implementation of technology with self-development in language learning

for listening, speaking, conversation, and communication in Chinese; usage of Chinese in social

media network and applications for language learning and technological literacy

0001222 ONUUUEUNIN 3(3-0-6)
Health Design
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Basic knowledge and understanding of healthiness; proper consumption;

healthy diet design; physical health examination and evaluation; exercise program design for

fitness using different exercise activities for constant self-development
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0001223 NYBIAUFUN NI Nl 3(3-0-6)

Human with New Normal of Health
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Knowledge, understanding, analysis, and assessment of health; awareness and
self-adaptation for changing world situations; knowledge integration in health; diet, and exercise
according for daily situations; media accessibility and proper healthcare technology selection

for constant quality of life development

0001224  @dRIvTAR T 3(3-0-6)
Anti-Aging
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The basic understanding of anti- aging and health regeneration, non-
communicable disease; human physiology and the causes of its degeneration, knowledge of
anti-aging and regenerative nutrients and understanding of how exercises help slowing down

ageing process, including how to strengthen immune system

0001225 Fafvaaraiudyyiusshvg 3(3-0-6)
Smart Life with Artificial Intelligence (Al)
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Evolution of artificial intelligence (Al); Al workflow; characteristics and types of
information; morals and ethics in using and accessing relevant information; applying Al

technology in the digital era; case study of the application of Al technology in modern times
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0001226 NSWAIUILATEFNIULARING 3(3-0-6)
Economic Development in Digital Age
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Added value of products and services; business cost cutting; commercial creativity;,

diversity and importance of digital products and services; principle of project feasibility,

management design, financial and investment planning and analysis in the digital age

0001227 Fnasnsmazlggrlunsaniugin 3(3-0-6)

Faith and Wisdom for Living
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Meanings and concepts of human life and global society through the definition
in philosophy and religion; philosophers and prophets around the world in order to review body,
mind, society and wisdom as a whole; linking the essence of life, truth, goodness and beauty

for further adaptation in life and society.
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Contemporary Sexuality
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The concept of genders; sexuality; sexual identity; social influence; cultures
affecting sexuality and sexual identity; gender rights and equality according to the Universal
Declaration of Human Rights; understanding of the value of yourself and others; communication
to promote gender equality and sexual wellbeing; skills with penetration and responsibility in a

multicultural society

0001229 ANAYRINSHTINDY 3(3-0-6)
Life Values
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Meaning, importance, nature and human characteristics; confronting current
situations, understanding yourself and others; understanding problems; learning, accepting and
being self-adaptive to disappointments; problem-solving ability with ethics and realization of

the value of life
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0001230 InPInlnafivaanded 3( 3- 0- 6)
New Normal and Environment
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Meaning and importance of natural resources and environment; relationship
between the way of human living and environment; factors affecting environment;
environmental problems; impacts on man and environment relations; guidelines for utilizing

and conserving environment

0001231 ns¥ansaumalugauisnisasundag 3(3-0-6)

Information Literacy in the Transformation Age

wdNNNgT uIARvesasaUIA sinvrarsaumansdulugaussnisiud sunlag
NTEUIUNITASIVINEEANTAUNA NITAUAY NISIDIE3 N1TILATIZH ATUTELIUAT NITasIeaTIALas
Ysnsansaunalugukuuig o laegugnaesarainaassa

Principles and concepts of information; information skills required for the
changing era; information skills development process;, valid and creative researching

accessibility, analysis, evaluation, creation, and integration of different information



TUALDYAVDIMIENGNST NI 58
9 YouarA195UIEIIEIV iagfin (UTsENe-UHUR-Anwdienues)

0001232 mavieaiienTudddaly 3(3-0-6)

Next Normal Tourism

waAe nud ReItUNsIRUNisaiie) ngAnssunvisafisanunmgs wuadn
Tourist Bubble syuumsiuniaviendissluiddnly mﬁmig’mﬂ’ﬁ@LLaqslm’]WUENWUL’eNLLaZngiﬂumi
Funaendies nsldmaluladuazusnisens q lunsifunaiendien wasidudiuniddunis
WannnsvieniieegdBuvecsumdlne

Concepts and theory of tourism; behaviors of high-quality tourists; tourist bubble
concept; travelling systems of the next normal tourism; healthcare standards for oneself and
others while travelling; incorporating the use of technology and services in travelling as a

sustainable way to develop Thailand’s tourism

0001233 iuiandenuuarianageulunslddin 3(3-0-6)
The Charm of Energy and Environment in Living
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Energy and environment concepts related to everyday life; using energy to
enhance charm; quality of life and environment; promoting learning; development and
awareness of the importance of energy and the environment; problems - solving solutions in

transitional era under sufficiency to sustainability of community



TUALDYAVDIMIENGNST Nt 59
9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

Aynasubituniaein
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Basic English for Learning
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Knowledge, understanding and skills of listening and speaking English phonemes,
words and simple sentences; writing English letters, words, and simple sentences;
greeting, parting, apologizing, introducing oneself, and friends; giving personal information and

others

(2) MINIVTINAF
(2.1) nfuIINAG
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1011107 ARSI 238555 ANUTuAg 3(2-2-5)
Virtue Ethics for Teachers
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Role model with virtues and ethics, teacher’s spirit, be admired by students and
society analyzing, synthesizing, integrating knowledge about teacher values, morality, virtues,
ethics of teachers, law for teachers, condition of teacher professional development using
experiences, practice using reflection to apply for self-development to become a good teacher,
behave morally and right attitude towards the country, good citizen, know broadly, be up-to-

date, and keep up with change
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1011202 nagnsnisieansdmiung 2(1-2-3)

Communication Strategies for Teachers
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Analyze principles, concepts, theories, rhetoric strategies for teachers, techniques
of language use for communication. Apply using language in learning management appropriately
in accordance with the contexts and individual differences of learners. Practice listening,
speaking, reading, writing skills and gestures to convey meanings in learning management,
classroom communication, and student development. Become more self- aware and self-

development to be up-to-date and aware of changes in language use and various different

cultures for peaceful coexistence and for a career as a teacher

1014901 ATHwUS 1(0-2-1)

Self-Development Report
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Analyze and synthesizing capacity of teacher duty practice, teacher characteristics
through the interpretation of lesson learned from teaching experience in educational institution
and self-learning; participating in activities to fulfill one’s capacity; individual after action review
(AAR) process as well as sharing and learning in the profession learning community (PLC) for
self-development to become knowledgeable and up-to-date, and keep up with change,

conducting self-development report by gathering
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1021206 USugnsAnwiuasniswauvangns 3(2-2-5)
Educational Philosophy and Curriculum Development
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Analyze educational philosophy, concepts, theories, basic information in society

multicultural change, types of courses elements of the school curriculum development process,

planning, design and curriculum development, application of educational philosophy and basic
concepts in basic education curriculum development, early childhood education curriculum
and the natural curriculum of the major that is consistent with the context of educational

institutions and communities both in the country and global citizens
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Learning Management Science and Classroom Management
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Design and manage natural learning in major fields that can develop learners to
be intellectual, cognitive and innovative, promote learning, empathize and accept individual
learners' differences, organize activities and create a learning atmosphere. Learn to make
learners happy in learning, aware of the health of learners, Organize activities and create a
learning atmosphere for learners to be happy in learning, be aware of the health of learners,
integrate knowledge course content, curriculum, teaching science, philosophy of sufficiency
economy and holistic digital technology, application of knowledge about learning theory,
innovative learning management to develop skills in the 21st century, class management class

atmosphere media and learning resources in local communities, assessment of student learning,

inclusive education, design and writing of learning management plans, micro-teaching practices
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Innovation and Information Technology for Communication and Learning
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Applying principles, concepts, theories related to innovation and information
technology for educational communication and learning management in the 21st century, laws
related to ethics and problem analysis of technology use and innovation in education,
information technology, digital literacy and trends of emerging technologies in order to be able
to choose, design, create, apply and evaluate media and learning innovations in communication
design and learning management appropriately, be a teacher able to manage learning

appropriately and become a digital citizen
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1042106 n3dnuazUssiiunansiseu; 3(2-2-5)
Learning Measurement and Evaluation
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Apply new methods of measurement and evaluation of learning, measurement
and evaluation skills in the 21 century, morals and ethics of assessors, educational aims and
learning behaviors; methods and principles for creating tools used to measure and evaluate
learning behaviors, using digital technology to measure and evaluate learning outcomes,
statistics used for measuring and evaluating results, providing feedback, reporting on learner

learning evaluation, and applying the evaluation results to solving problems, and develop

teaching and learning

1043412 MSIRLUATAITAAUINIGISEUF 3(2-2-5)

Research and Development and Learning
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Analyze and synthesize research Create innovations to solve problems and
develop learners in line with the nature of the major, Apply the principles of educational
research methodology, research process, research design, construction and quality of research
tools, Apply digital technology to create in research to solve problems and develop learners,
research outline writing, data collection, research statistics. data analysis using statistical

software packages, research report writing and dissemination of research results
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1051205 ININedmIUAg 3(2-2-5)

Psychology for Teacher
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Analyze, solve problems, apply, organize learning activities manage student
behavior ; develop and support learners according to their potential in each age range, apply
principles, concepts, theories in developmental psychology, educational psychology, guidance
psychology, psychology for people with special needs ; able to use psychological tools to
recognize and support learners through effective guidance and counseling processes; prevent,
correct and encourage learners with regard to individual differences, systematically report the
results of learner quality development according to the case study process; able to advise and
give advice to provide feedback to student, parents and related parties to promote, develop

and help learners to have a good quality of life; can use the student support system to solve

student problems
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School Management and Educational Quality Assurance
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Analyze contexts, policies, educational strategies, principles, concepts, theories
of school management and educational quality assurance; information system management
educational leadership human relations organizational communication, teamwork, philosophy
of sufficiency economy, applied to link management with educational quality assurance. internal
and external quality assurance systems; auditing, supervising, following up on educational

institute development projects and project assessments
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Internship 1
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Practice the roles of teacher at least 90 hours by observing the roles and duties
of instructors and class teachers in school involving:  pedagogy, class administration, teachers’
additional tasks, community’s character, and local wisdom and apply lessons from the
experience in schools, which these learning outcomes are assessed individually with AAR, to

improve self competence with new knowledge in globalization era.
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The course Internship 1 (1002802) is a prerequisite for this course.

Practice duties of teacher and teaching at least 90 hours by cooperating with
teachers in school to plan and design teaching contents, learning activities employing media
and technology, and learning assessments and manage teaching in classroom with these
learning outcomes are assessed individually with AAR, to improve self-competence with new

knowledge in globalization era.
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The course Internship 2 (1002805) is a prerequisite for this course.

Practice teaching in school at least 90 hours with abiding by g¢ood morals and
the profession’ s code of ethics, including designing classroom management, organizing learning
activities that enhance learners’ thinking process with media and technology in digital world or
writing report on the results of developing learners ‘quality systematically by studying individual
learner in the form of Case Study in order to apply lessons from school to improve self

competence with new knowledge in globalization era.
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Internship 4
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The course Internship 3 (1004804) is a prerequisite for this course.

Practice the duties of teacher of specific profession at least 270 hours with
abiding by good morals and the profession’s code of ethics, including designing and organizing
satisfactory learning activities for learners, which enhance thinking process and become
innovators, creating modern educational innovations that integrate community’s character into
learning activities inside and outside classroom, establishing cooperative network between
parents and community to develop and solve learners’ problems to achieve desirable
characteristics with proper methodological processes of research, reflecting obvious self-
improvement from participating activities that enhancing advancement of the profession, and
sharing knowledge in the form of Professional Learning Community (PLC) that applies lessons

from school to improve self competence with new knowledge in globalization era.
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Learning Management for Science Teachers
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The analyzing of science curriculum and content in the levels of primary and
secondary education, learning unit preparation, the application of learning theories, the
application of techniques and leaning management methods, learning media, the measurement
and evaluation of learning outcomes to plan and design learning activities emphasizing student
centered and active leaning associated to the nature of science learning, the writing of lesson

plan, the creating of learning media and micro-teaching practice, teaching practices in schools,

using classroom study processes to enhance professional science learning management.
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STEM Education
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Theories, principles, and concepts in STEM education, disciplinary integration, the
concepts of Inquiry learning for STEM activities, STEM education and the development of
students’ 21" Century skills, the engineering design and the application of integrated knowledge
and skills for problem solving or for developing work in daily life with creativity, the appropriate
selection of technology regarding the impacts to life, society and environment and use
information and communication technology in learning, working and problem solving
systematically, designing and writing STEM lesson plans, practicing STEM learning activities in

classrooms, measuring and evaluating STEM learning outcomes and skills



TUALLDUAYRINGNGRNT N 72
9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

1044401 ns3deiiewaLINsEEuY Ineaans 3(2-2-5)
Research for the Development of Science Learning
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Principles, concepts and basic knowledge related to research in science
education, the writing of research proposal, statistics and preliminary research planning,
systematic literature review, research methodologies in social sciences and science education,
data collection methods, data analysis, the writing of research report and research publication,
performing the ability to conduct research in science education and publication, manifesting

the ability to analyze and process statistical data for decision-making, illustrating the necessary

skills of being a science teacher in the 21st century.
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Computational Science for Science Teaching
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Analyzing principles, computational concepts to develop abstract thinking, the
use of logical reasoning to separate compositions and to digest problems through a step-by-
step and systematic process, the writing of casual coding and flowcharts, the designing and
writing of simple programs related to situations and the context of schools. Applying the

computational concepts for science learning management
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Nature of Science and Scientific Inquiry
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Theories, principles and concepts related to the nature of science, scientific
worldview, scientific investigation and scientific activities including scientific explanations
acquisition of scientific knowledge, methods of acquiring scientific knowledge, the quest of
scientific knowledge using various forms of inquiry processes, designing and implementing
learning activities emphasizing the processes of scientific inquiry, digital technologies enhancing
the inquiry processes and active learning, the development of learners’ competencies through

inquiry-based learning management, be aware of natural science
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Basic Physics for Teachers
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The study and practice to know about measurement, vectors, kinematics, force
and motion, work and energy, momentum, mechanical properties of matter, gravitation,
mechanics, fluids, mechanical waves, sound, applying knowledge to explain natural phenomena
using empirical evidence, using scientific laboratories according to international practices,
applying knowledge of physics for science learning management at the level of basic education

related to local conditions and contexts
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Additional Physics for Teachers
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The study and practice to know about heat and thermodynamics, light and
optics, introduction to electricity and magnetism, applying knowledge to explain natural
phenomena using empirical evidence, using scientific laboratories according to international

practices, applying knowledge of physics for science learning management at the level of basic

education related to local conditions and contexts
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Electricity and Energy

nsAnwuwazUfuanisiiseus b wasaulii undedudalnfih n1sudn ndanu
T wasIuLEIeIag NAIIIUAIUTOUNTATRAN WAIIUAN WALIUTINIANAIIUIIN Lwad
Fownds wdanuih ndsnuduaed wdsnuanufeunnumagms msdssendifiernan 14usslevd
Jundsrumaunuiagndanumadon mandauarUszvdandsny ndsudv daneden Uszndld
mmiﬁwmmam‘ﬁmﬁdﬁw WA wagndauvnaden Wien153nnns Awinden waznsdanis
Seuiinermans

The study and practice to know about electricity, electric power, power source,
electric power generation, solar energy, geothermal energy, wind energy, biomass energy, energy
from fuel cells, hydropower, nuclear power, ocean heat energy, the application to utilize as
renewable and alternative energy, producing and energy saving, energy and environment, the
application of science knowledge in electricity, energy, and alternative energy for environment

management and for science learning management
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Basic Chemistry for Teachers
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The study and practice to know about matter, atomic structure, periodic table,
chemical equations and chemical energy, gases, liquids, solids, solutions, acids-bases, and salts,
applying knowledge to explain natural phenomena using empirical evidence, using scientific
laboratories according to international practices, applying knowledge of chemistry for science

learning management at the level of basic education related to local conditions and contexts
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Additional Chemistry for Teachers
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The study and practice to know about techniques for separation and purification
of substances, basic chemical reactions, important metals, chemical materials, the chemistry of
living things, and environmental chemistry, applying knowledge to explain natural phenomena
using empirical evidence, using scientific laboratories according to international practices,
applying knowledge of chemistry for science learning management at the level of basic

education related to local conditions and contexts
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Basic Biology for Teachers
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The study and practice to know about biology education and science
methodology, properties and the organization of living things, structure and function of cells
and tissues, the transportation of substances through cells, plant life, metabolism, genetics,
applying knowledge to explain natural phenomena using empirical evidence, using scientific

laboratories according to international practices, applying knowledge of biology for science

learning management at the level of basic education related to local conditions and contexts
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Additional Biology for Teachers
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The study and practice to know about taxonomy and biodiversity, animal life,
living things and the environment, ecosystems, applying knowledge to explain natural
phenomena using empirical evidence, using scientific laboratories according to international
practices, applying knowledge of biology for science learning management at the level of

basic education related to local conditions and contexts
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Astronomy and Space
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The study and practice to know about the relationship of astronomy to humans
in each era, the celestial sphere, astronomical time, constellation and observation of
constellations, stars, galaxies, planets and small objects in the solar system, interactions
within the solar system, origin and evolution of the universe, space technology, taking
knowledge to explain natural phenomena on earth and space with scientific principles, Be able
to observe natural phenomena using scientific instruments to explain astronomical phenomena,
the use of astronomical instruments and equipment to observe astronomical phenomena, data
recording, observing facts in a systematic way, using knowledge of astronomy and space for

science learning management



TUaLDYAVRINENGAT YN 79
9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

4052102 nenAranslannaszuy 3(2-2-5)

Earth System Science
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The study and practice to know about elements and relationships of the earth
system, processes of change within the earth and on the earth's surface, earthquakes, mineral
resources, geological maps and their utilization, energy balance of the world, air circulation on
earth, cloud formation, water circulation in the ocean, global climate change processes affecting
living beings and the environment, weather forecasting, explaining natural phenomena through

science, applying knowledge for science learning management
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Environmental Science

nsAnwIuIUMeIiU gidaen ninenssssurAwazdanaedluiosiu nsfnw

A7)

o

Py Aawinden 30UI0 uarn1sUsenauen vesauluvieiu MmysysnYdsinden Tuviesdu n1s
Javimangasinemans lulsateulagldanuinladney mnviesdiu nsdamsitens Inermansing
Tnfidyuwazunaimisseusluvipsiiunaanndosiuusungusulasiangauiu

a

b38U

ey

The study of context associated to wisdom, natural resources and local
environment, education, society, environment, way of life and occupation of local people, the
conservation of local environment, the creation of science curriculum in schools using the
knowledge learned from local areas, science learning management using wisdom and local

learning resources consisting with the community context and appropriating for learners.
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Mathematics for Science Teaching
fewduazaudila amnsnesuiedinseiuasuszgndlfidonionsuade
Ainreidesiu nmafange Suauass mnuduiusuasiladduouiusvesilerdunisuszens eywus
rdfuuazoynsn avunasfuuaradiidesiu fvuamadadu Weululdluns dan1s Foudld
Having knowledge and understanding and be able to explain, analyze and apply
the content about geometry, basic analysis, conic sections, real numbers, relations and

derivative functions of applied functions, derivatives, sequences and series, probability and basic

statistics, linear programming in applying for learning management

a 'Y =

W NANITAULGERN

e YauazANRIUIYIIE IV iagfin (UssENe-UfUR-Anwiienuaq)
1023225  msaduasaundenisiseuimenanans 3(2-2-5)

Construction and Development of Learning Media for Science
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Concepts, theories about science learning media, the examples of learning media
in the field of science, the designing and creating of learning media, the efficiency and productive
assessment of media development, science learning, the trend of the development of science

learning media
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Science Project and Activities
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The principles and the importance of science projects, organizing science
activities in schools, the principles of organizing science camps, science show, scientific field
trips, scientific exhibitions, using technology for science teaching, science clubs, playing/toys or
local wisdom, taking the principles to practices and evaluation to develop skills related to

organizing science project and scientific activities
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Innovation and Technology Digital for Science Learning
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Principles, concepts about the design of innovation and technology, analyzing,
planning, selecting the design and the development of innovation and technology, practicing
about the creation of innovation and technology, the application of innovation and technology
for science learning management, learning about research trends and developments,
innovations and technologies for science learning management in both domestic and

international areas
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English Communication in Science Classrooms
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Practice and develop basic English communication skills related to science

emphasizing listening, speaking, reading and writing in various situations in science according to

the context of Thai and international societies, seeking scientific knowledge from English
resources and from the international publications, including the ability to access knowledge in
scientific research and science education research published in English, as well as the
application of English for communication and the implementation of learning activities in the

science classrooms in the form of English language program
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Physical Science
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The study and practice to know about properties of matter, compositions of
matter, relationship between properties of matter with structure and attraction between
particles, principles and nature of change transform state of matter, solution formation and
chemical reactions, the nature of forces in everyday-life, the effect of force acting on an object,
The characteristics of different types of motion of objects, meaning of energy, change and
transfer of energy, interactions between matter and energy, energy in everyday-life, the nature
of waves, phenomena involving sound, light and electromagnetic waves, applying knowledge

for well-being and for science learning management
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Biological Science
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The study and practice to know about ecosystem diversity, relationships
between organisms and other organisms in ecosystem, energy transfer, problems and impacts
on natural resources and environment, guidelines for conserving natural resources
and solutions to environmental problems, processes and importance of inheritance of genetic
traits, genetic materials, genetic changes affecting living organisms, biodiversity and evolution of
living things, basic units of life, the transportation of substances through cells, applying

knowledge for well-being and for science learning management



UaLdYAYDIMIENgNS Nt 85

9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

4003101 n13dnnviBslfjUiAn1smenaansaina 3(2-2-5)
Standardized Management for Science Laboratories
winnsi3endegunsal/ansieiiuasiinsldesnagndesaends  dydnwal uazsedy

dunsevesansiadl  dhmnudiumsdansansed  nsuenUssiavviinany  ASNY wagn1sian

sl msuenUssiavmnanguasnsiaiugunsaimdneimans  iedamses  UjdRnns

InenmanilulsaSoumundnufiiana dawSemiesljiinsuadldgunsalnie Ingimandiitedn

AanssuuiinsinermansdmiudnSeununssuiuns Mg mans AuENTEMISeUs

Ingnmanseiulszaufnuiuarisoufnwmeuiuremdngns wnunan nsAnwTuRugIu
Principles of naming equipment/chemicals and how to use them safely, symbols

and hazard levels of chemicals, applying knowledge regarding chemical management,

classification, storage and disposal of chemicals, classification and storage of scientific
equipment to manage laboratory rooms in schools according to international practices,
preparing laboratories and using scientific equipment to organize science activities for students

through the scientific process according to the science learning content of primary and lower

secondary levels associating the Basic Education Core Curriculum
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9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

4003901 AUNUIMIIINYIAEATUAZNIINGIFEASANEN 3(1-3-5)
Seminar in Science and Science Education
NANNITANNUINAZNITWHULATINITFUNU NTULAUDDINLDOITIN NITODNWUU LAz

nselasias s aue nMsAnwfuaiedtemeiineeans warnsaou Inermand sy

JURUUNWINERAZ N3N0 Y ININTANTHALLENAITNNINEIAERS visluuag ssUspina iaen

diausuazeAuseisusaifuiidfyilddnuetsiivnna msAnwuazduunussfiudamnia

Anenamansiiendedudinuszsiiusazdgwiluieasowineimans msdunssiwasideusieau

UNAILITENIIINYIANERSTLATNNINY AT ANYT NITTATNFUNUINAIUINGIAIEAT Lag

NYIAERIANE
The principles of seminars and the writing of seminar projects, professional

presentation, designing and structuring presentation work, the study of science research and

teaching science in both Thai and English languages from journals and science papers in both
domestic and international resources, analyze, present and discuss about important issues
rationally, the study and classification of scientific problems related to daily life and science
classrooms, synthesizing and writing reports, science articles and science education articles,

organizing seminars events related to science and science education

4014501 wilumalulagidaland 3(2-2-5)

Physical Nanotechnology

firuiuazanuidile awnsaedune Sinnginazanansadaviwany fiysanms fu
e esnnununsuazveunvesulumalulad ndnnsiadsualuseduuily wadanis
Fuargitanuilu niesdleduanziuazasatanluszduulu msdssgniulumalulad Tagld
nszvIuMsAUAULazUTRMIImANImInzay WelUldlumsdnnisBeusle

Knowledgeable and understanding, be able to explain, analyze, and be able to
produce results involving the integration of the content to the meaning and scope of
nanotechnology, principles of quantification at the nanoscale, techniques for the synthesis of
nanomaterials, nano- scale material synthesis and detection tools, the application of
nanotechnology using the process of searching and taking action as appropriate to be used in

learning management
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9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

4023731 \AlluaNAnA YUY 3(2-2-5)

Chemicals and Products in Communities

oSuemsdmanulnsvieaiu msfnwanszddyiidudiuusznovvesmaniae 7
Induludinuszdniu nssuiunisndn nsuusvayulnslaeniseunia waznisifivayulng lUld
Uselovilundndnsindnduludinuszdr funsondndamivnanisinuns msugnuazniswdn asyulns
wuuinunsdunse Tnefimsysanmsveutisasy warUssgndldidommanil Ussgndidn duuum
yaeviosiu wardvinueUfuiRnsiieides

Explain the survey of local herbs, the study of the core content about essential
components of products in daily life, production processes, herb processing by drying and the
use of medicinal plants to use in everyday-life products or agricultural products, planting and
producing oreanic herbs by integrating the scope of content and applying chemical content to

the local context and having relevant operational skills

4023732 wilugInuszdaniu 3(2-2-5)
Chemistry in Daily Life
aSurgAuAtkarduulaanadlue1ms 81 n1saulag n1suslan dasous ¥in
psAUsEneLYesd mseAuse wazldesdmuimaniiosuisusingnsal vesdeseusnludin Usviniu
Tnefimsysannisveutisansy uazdszgndldilommaniivssand waslivinee UdRnsiiedes
Explain values and hidden dangers from chemistry in food, drugs, the
consumption of surrounding items, types, compositions of color, discussing and using knowledge
of chemistry to explain phenomena of surroundings in daily life by integrating the scope of

content and apply content about applied chemistry and having relevant practical skills



TUALDYAYDIMIENGNS NIti1 88

9 YouarA195UIEIIEIV iagfin (UTsENe-UfUR-Anwiienuaq)

5003102 daungneAanslsesey 3(2-2-5)
Botanical Garden in Schools
vanMsuarnguReITUA LA A UM NG NI TUTRMUAANTNTE I NTEE

Fndinlunssnuminenssssunafdluaniufnuiuazyiesdulaeseusieuaiungnuaians

Tsadsu msysannsnineinsliidudenisisounisasulunguansznisisoudaundngns vos

NIENTNANYITAT mug’mw%’wmﬂiﬁaﬂﬁ'u N1SUIMITINNITIIUEIUNG NYAIERNS

Tsafsuuazmsouiny maiauinaznsiluldusslovdodesd s uunumauralug oA

donndoiuiiiomein
Principles and theories related to the importance of natural resources according

to the King's science, creating awareness associating the preservation of natural resources
available in educational institutions and surrounding localities with school botanical gardens,
the integration of resources into instructional media in curriculum-based learning subjects
following the Ministry of Education, local resource base work, the management of botanical
gardens in schools and conservation, the development and the sustainable utilization for the

Thai citizen, practices related to the course content
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Abstract

The objective of this work was the synthesis of a zinc oxide-tin oxide (ZnO-SnO,; ZT) nanocomposite while controlling the
growth structure with the calcination temperature and the photocatalytic degradation of a rhodamine B (RhB) dye solution. Zinc
acetate, tin chloride, and sodium hydroxide were used as the precursor. In the study of the effect of the reaction temperature on the
synthesis, the synthesis of the ZT nanocomposite had a temperature change in the range of 300-800 °C when the mole ratio of the
precursors and other factors were held constant. The effect of the synthesis reaction temperature on the photocatalytic activity was
examined. The synthesized samples were characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM),
energy-dispersive spectroscopy (EDS), Fourier transform infrared spectroscopy (FTIR), UV-vis diffuse reflectance spectroscopy
(UV-DRS), and photoluminescence (PL) spectroscopy. Results showed that the synthesized ZT nanocomposites consisted of
hexagonal ZnO and tetragonal SnO». The content of SnO; in the sample increased evidently with increasing reaction temperature.
The experimental findings showed that increasing the reaction temperature resulted in favorable chemical and physical properties
for the ZT nanocomposite photocatalytic reactions, such as high-purity phases, high crystallinity, and lower rates of electron—hole
pair recombination. RhB was used as the representative pollutant for evaluating the photocatalytic activity under UV illumina-
tion. The ZT nanocomposite synthesized at 800 °C showed the highest photodegradation efficiency of 79.53% and a first-order
kinetic rate constant of 0.0139 min™" in 120 min. The most influential factors affecting the photocatalytic activity were the phase
proportions and the phase purity of the ZT nanocomposite, which were controlled via the calcination temperature.

Keywords ZnO-SnO, - Temperature control - Photocatalytic - Rhodamine B

Introduction

< Pongthep Jansanthea

pongthep.jan@uru.ac.th In the past several decades, many semiconductor metal oxides

have attracted increasing attention in the wide variety of ap-
plications, such as environmental monitoring, air quality con-
trol, gas sensors, and photocatalysis in air and water purifica-
tion treatments [1, 2]. Zinc oxide (ZnO) and tin oxide (SnO,)
are n-type wide band gap semiconductors (E, =3.37 and
3.6 eV, respectively), making them interesting candidates for
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the development of future materials due to their wide range of
applications [3, 4]. Among the nanomaterials used for
photocatalysis, those materials synthesized of ZnO and SnO,
are important semiconductor materials with large direct band
gaps and high exciton binding energies. They also have good
stability and are low cost and non-toxic [5, 6]. However, the
disadvantage of a pure semiconductor photocatalyst is that the
rapid recombination of photo-produced electrons and holes in

@ Springer
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the semiconductors significantly reduces the cfficiency of
photocatalytic reaction, resulting in the decreased efficiency
of the photocatalytic reactions. A solution to this problem is
the coupling of two semiconductors, which resulis in good
chemical and physical properties [T]-

In the last decades, some complex oxides, including
An-Sn,, have attracted wide mverest with due to the possibil-
ity of optimizing the physical and chemical propertics of the
photocatalyst. A Fn(-8Snly; nanocomposite exhibits a higher
pheoin response than pure Zn0 or Sn0; [8]. Accordingly, the
addition of ZnD w0 Sny will gencrate uscful composite nano-
structures [9]. In the case of coupled semiconductons, the photo-
catalytic efficiency depends largely upon the location of the va-
lence band (VE) and condwction band (CB) edges. The CB odge
of Znl) is mone negative than that of Sniy,. which makes Sni0,
the betier candidaic for accepting clectrons from the CB of Zn0),
whereas the VB edge of Zn) is bess positive than that of Sri;,
which favors the transfer of holes from the VB of 800, to the VB
of Zn). This whatever is most suitable as a descriptor result in
hetier charge separation, which leads 1o an increase in phodocat-
alytic efficiency [10]. The ratio between Znid and Sn(), is also
important to the phoiocatalytic reaction efficiency. Most re-
searches were conductad by setting the concentrations of procur-
sors in different proportions [3, 11].

In the present study, we report on a ZT nanocomposite
synthesized via chemnical precipitation and control the propor-
tion of Zn:Sn(y by using calcination processcs at different
temperatures. The synthesized samples will be investigated in
terms of their chemical, physical, and optical properties. The
photocatalytic degradation of RhB dye solution over the ZT
nanocomposite is investigated o demonstrate potential appli-
cations. In addition, a possible growth mechanism for the ZT
nanocomposite is proposed. Finally, the photodegradation
mechanism of the ZT nanocomposite is discussed.

Materials and methods
Materials

All chemicals were analytical reagent grade and wsed without
any further purification. The deionized (D) water was used for
solution preparation. The reagents consisted of zinc acetate
dihydrate (99.5%, LOBA Chemdie, India), tin(Il) chloride
(9R.0%, Kemaus, Awstralia), sodinm hydrocide (98,05, LOBA
Chemie, India), hydrochloric acid (35.4%, LOBA Chemie,
India), and rhodamine B (99.55%, LOBA Chemie, Indaa).

Synthesis and characterization
Manocrysalline stoichiometric ZT samples were synthesized

from 0.05 M aqueous solution of zinc acetate dihydrate
(Zn{CH3C OO ) 2H20) and tin{II) chloride dihydrate

) Springer

(30l 2H, 00 ZnfCH OO0, 2H0 was dissolved in 100 mL
of D water, while SnCl, 2H;0 was dissolved in 20 mL of cone.
HCI and diluted to 100 mL with DI water. Next, these two
mixtures were mixed together using a 1:1 mol ratio and stimed
for about 30 min. Afierwands, 0.1 M NaOH solotion was showly
adided dropwise to the homogeneous mixire with constant stir-
tered, and then dried at 80 °C for 24 h. Finally, the powder was
calcined at 300, 600, and 200 °C for 12 b The synthesized
samiples were labeled according to their calcination temperatures.
as ZT-300, ZT-600, and ZT-800, respectively. For pure Zn0 and
Sni},, separate precipitabes were obtained via the same process.
and finally calcined at 600 =C for 12 b

The phase transitions of the final samples were studied via
X-ray diffractometer (JEOL, TDX-3530, Japan). The mor-
phologies and chemical compositions of the synthesized sam-
ples were investigated by scanning electron microscope
(JEOL, JSM 34100V, Japan) and encrgy-dispersive spec-
trometer (Oxcdiond, Inca 6647, England). The functional groups
of sample powder were identified via a Fourier transform in-
frared spectrometer (Perkin Elmer, Spectrum RX 1, England).
The band gap encrgy was recorded using a UV—vis diffise
reflectance spectrophotometer (Shimadzo, UV-3101PC,
Japan). The electronic structures of the samples were investi-
gated via photoluminescence spectrometer (AVANTES,
AvaSpec-204ETECH, Metherlands).

Photocatalytic studies

The photocatalytic activities of the final samples were studied
under UV imadiation. Rhodamine B (RhB) was chosen as the
representative dye pollutant with which to evaluate the photo-
catalytic activity of the synthesized sample. The evolution of
the initial concentration of 2= 107" M REB was followed
through the evolution of the characieristic wavelength at
554 nm. The photocatalytic experiments were carmied out in
100-mL glass reactors containing 50 mL of RhB solution and
0,050 g of ZT photocatalyst. The reactor was covered by a
black wall box to prevent external radiation. Similar UV ira-
diation was provided by two 6-W UV tube lamps with shon
waves of 254 nm UV—C {Sylvania, G&W, Japan) from vertical
positions on both sides of the reactor. The schematic diagram
of the photocatalytic sct-up is shown in Fig. 1. Incach test. the
reaction had to reach chemical adsorption—desorption equilib-
rium via continuous stimring for 60 min in the black wall box
without external illumination. Afterwards, cach solution was
iradiated under UV light with continnous magnetic stiming. A
fixed quantity of the solution (3 mL) was removed at presct
time intervals of abowt 0, 135, 30, 45, 60, 90, and 120 min.
Then, the sample was filiered through a 0.22-pm syringe filter
(MS® MCE Syringe filter, Membrane Solution, USA). The
concentration of RhB solution was determined by UW—vis
spectrophotometer (T904+, PG Instruments, UK).
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Fig. 3 SEM mnages of the ZT nanocompossics

defined absorption bands at 490, 670, 912, 1044, 3452, and
3494 cm™'. As can be scen, the appcarance of a peak at
490 cm™' clearly indicates the formation of ZnO nanoparti-
cles, which is comroborated by Nagaraju [16]. Absorbance
bands around 620-670 cm™" could be attributed to the frame-
work vibrations of tin oxide [17]. It is clear that absorbance
bands at 490 and 670 cm™" that contribute to Zn—O and O-
Sn—0 appear in the IR spectrum of synthesized ZT samples,

&) Springer

confiming the presence of the ZnO and SnO, nanocompos-
ites. The observed broad peaks at 530 cm™ are due to possible
vibrations of Sn—0 modes [18]. The bonds in the wavelength
ranging from 912 to 1044 cm™ arc ascribed to the beading of
the Sn—OH bonds. and the peaks at 3452-3494 cm™ come
from the stretching mode vibrations of OH [11, 19]. Thus,
the FTIR spectra confirmed that the Sn—0O bonds and OH
groups resulting from the phase transformation of Sn(OH),
to Sn0, are not yet completely present in all cases [20, 21}
No significant peak corresponding to the Sn—OH bonds is
observed in the ZT nanocomposite calcined at 300 °C. The
ZT-800 sample showed that higher punty ZnO-SnO, phases
are possible when the ZT nanocomposite is calcined at higher
temperatures.

Optical analyses

The optical absorption propertics of the synthesized ZT nanocom-
posites were studiod by employing UV—vis diffusion reflectance
analysis, as shown in Fig. 6. Figure 6 shows the broad sbsorption
spectra of the ZT nanocomposite samples synthesized at different
calcination temperatures. The charactenistic peak of pure ZnO at
375 nm is where a sharp decrease in absorption. i.c.. the absorption
band cdge, appears [22. 23] This peak reveals the formation of
Zn0) and can be explaned by the transition of clectrons from the
VB to the CB. thus leading to the intninsic band gap absomption of
Zn0 [24]. The UV—yis absorption spectrum of pure Sn0); showed
a peak at around 270 nm. All the ZT nanocomposite samples
showed strong adsorptions in the UV region around 270 and
375 nm. An exciton absorption at 375 nm was observed in the
absorption spectrum for ZnO. In a direct band gap semiconductor
where the wave vector is conserved. there is a relationship between
the adsorption coefficient (o) near the absorption edge and the
optical band gap (E,). When the two axides. for example, ZnO
and Sn0;, are direct band gap semiconductors, the energy band
gap of, for example. ZnO-Sn0;. can be determined. As such, the
opeical band gaps of the ZT nanocomposites were calculated using
the following relation [25, 26]:

(ahv)’ = A(l—E,) (1)

where A relates 1o the effective masses associated with the valence
and conduction bands, « is the optical ahsomption coefficient. /i is
the Planck’s constant, v is the frequency of the photons, and £, is
the band gap energy. The optical band gap for the absorption edge
can. therefore, be obtained by extrapolating the lincar portion of
(awf = to @ =0, as shown in Fig. 7. The encrgy band gaps of
ZT-300. ZT-600, and ZT-800 are 3.30, 3.48, and 3.41 ¢V, respec-
tively. The energy band gaps of the ZT nanocomposites were
lower than those for pure ZnO and pure SnO,. For the case of
the ZT-300. it has the Jowest band gap which does not follow the
trend due to the presence of Sn() phase in the composite materials.
The presence of the SnO phase in the composite materials results
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Abstract

The aims of this research were 1) to analyze knowledge associated with
landslide disasters in Uttaradit Province and 2) to study the design of learning
management regarding citizen inquiry: Cl concepts for pre-service-general-science
teachers, Faculty of Education, Uttaradit Rajabhat University. This study involved action
research related to 50 pre-service-general-science teachers, five university-science-
education teachers, and 15 local people in Maepoon Sub-district, Lablae District,
Uttaradit Province as obtained from voluntary participation in the project. These research
tools consisted of structured-interview forms, checklist forms, questionnaires, science-
learning-management-lesson plans, and qualitative assessment forms for science-
learning-management-lesson plans based on citizen inquiry concepts. Data analysis
includes using average statistics Standard deviation and t-test statistics (One -Simple t-
test).

The insights of this study involved 1) the synthesis of knowledge related to
landslide disasters in the Maepoon Sub-district, Lablae District, Uttaradit Province. The
results show that the landslide problem in this area is associated with the movement of
rocks, soil, and sand following the slope of the area under gravity. The main cause of
the landslide in Maepoon Sub-district, Lablae District, Uttaradit Province is continuous
heavy rain in this area, mold, and slope area. And 2) the results of planning and designing
science learning activities regarding citizen inquiry concepts using landslide as a learning
case led to pre-service-general-science teachers’ leaming and practicing through the

citizen inquiry approach. Consequently, the assessment result of pre-service-general-

76
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science teachers’ lesson plans regarding citizen inquiry concepts is good (X = 4.48,
S.D.=0.10) than significantly higher than the threshold at the level .05

Keywords: Citizen Inquiry, Pre-service Teacher, Science learning management
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Abstract

The aims of this research were 1) to analyze knowledge associated with
landslide disasters in Uttaradit Province and 2) to study the design of learning
management regarding citizen inquiry: Cl concepts for pre-service-general-science
teachers, Faculty of Education, Uttaradit Rajabhat University. This study involved action
research related to 50 pre-service-general-science teachers, five university-science-
education teachers, and 15 local people in Maepoon Sub-district, Lablae District,
Uttaradit Province as obtained from voluntary participation in the project. These research
tools consisted of structured-interview forms, checklist forms, questionnaires, science-
learning-management-lesson plans, and qualitative assessment forms for science-
learning-management-lesson plans based on citizen inquiry concepts. Data analysis
includes using average statistics Standard deviation and t-test statistics (One -Simple t-
test).

The insights of this study involved 1) the synthesis of knowledge related to
landslide disasters in the Maepoon Sub-district, Lablae District, Uttaradit Province. The
results show that the landslide problem in this area is associated with the movement of
rocks, soil, and sand following the slope of the area under gravity. The main cause of
the landslide in Maepoon Sub-district, Lablae District, Uttaradit Province is continuous
heavy rain in this area, mold, and slope area. And 2) the results of planning and designing
science learning activities regarding citizen inquiry concepts using landslide as a learning
case led to pre-service-general-science teachers’ leaming and practicing through the

citizen inquiry approach. Consequently, the assessment result of pre-service-general-

76
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science teachers’ lesson plans regarding citizen inquiry concepts is good (X = 4.48,
S.D.=0.10) than significantly higher than the threshold at the level .05

Keywords: Citizen Inquiry, Pre-service Teacher, Science learning management
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unARta

UTIEA (Atmosphers) fa smeiatilanmann fdnnsenoviiddnfe freslniag
ATIATINIRUTIMARUWERTENTTed GLOBE Tinhilidilsdmsue vasuar B nanusUnagu
W alldUslonilunsidnussonaluiuiidne nrmetnTaianne e uaenTTiRL
winnrnuaamelulafiaonedaauanmusssnasiuiny nuﬁﬁ’uﬁfﬁ’nqﬂszmﬁtﬁﬂﬁnm
ﬁnmmwsﬁmmmwﬂﬂn@mﬁuﬁﬁwﬁm@u uneninin JurTnanind InsendewinTing
w84 GLOBE dunsguiuniduazmaiive mand T.Flf_llﬂ.lﬁﬂﬁﬂuéuﬂ%ﬂuﬁﬂmﬁﬂuﬁuI.ﬂ‘l.l;.ll:l.rgl‘l.l
TuTRays S 66 fu dwiunadees steyaladlillaunTy Gooele Earth waniTdne
T ﬁnmﬂmmﬂuﬁuﬁﬂ'ﬂuﬁimju grunarnhn Fawingmaane duasdmae Cumulus Fail
dnwedaud fazAunugannTzaudiAy Taondt 2000 wes wufils szdvAmgItizInm
2000 - 6,000 w5 uﬂzﬁﬁmmmwnﬁwmﬁtﬁaﬂas 3187 %‘aﬂmﬁmmmmdnnauuuumzﬂwiﬁ
(scattered) HoysaansAnefadhidayaiugrlunmisiusewenseian mlusmeluii
AndnA: e, UTann wa, an AnunRWAnNA RS, Awensaaiey

Abstract
Atmosphere is the air covered the world that composes of various gases. The
measurernent of the atmosphere using GLOBE method helps to understand dloud types and
cloud volume. This is benefidal to realize the atmosphere in the target area. Insights
assodated to cloud types and cloud volume can be applied to develop innovations and
technologes related to the climate in the study area of Ban Huai Mun, Nam Pat District,

Wi 12
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TramalulaiuamianTn i i aeRe
Journal of Technology and Innovation, Uttaradit Rajabbat University

Uttaradit Province. This study employed GLOBE methods from IPST using 66 lower-secondary-
school students to collect data. Data were recorded using Gooele Earth software following
GLOBE procedures to fix the study area from the satellite. The results show characteristics of
clouds in the area of Ban Huai Mun, Nam Pat District, Uttaradit Province. Cumulus (fluffy balls)
as a cloud type was majorly found at the height level less than 2,000 meter and 2, 000 to
6,000 meter frorn the ground. Scattered dloud volume was measured which was equal 31.87%.
Cbtained results were basically used to illustrate and forecast weather conditions in the study

area.

Keyword: Cloud, Cloud Cover, GLOBE, Satellite Photo

L umh

ATZUTURTSAUEZMAR TWIVENATaRs (Sdentific Inquiny) WendaeiuiSnaivenwaei
drimemanililumsAneilansTaneiuasyinseiunefefuwumolivinguilienntsfnm
(Mational Research Council, 2000) Tuuuimiadeni pazruRTIAUE R INeA1ari daldon
il afususlunsdduisnsmmmaineeansluduE ou Li'ah"mmmwi’ uge
wUIRARIIA WA NemaRT 1A 15eu (National Research Coundil, 2000) minzaelu 1
et agmaduimeeanidne Saddaiuimrnudifyra nrrunmsdnaznmad
nenmand (Oguz Unver et al, 2023) uszmadimiloagGoumenszuundumzmaine mnans
fo pafvszneufidAreamaawivenanans Azt e NALNATLA N TN AN AERT uaz
Walonalwg Foulimmmine: wu msfadsinng waznrsuidawiiwaTzuauntmig
Twmnmamd (Bell et al, 2010)

GLOBE Program ulasamamruindiaunnmizzwiningeu Ay dninemani uaz
U WaAnwAURTIADIALE W IRA DUl T ARDN SRV IR AU INEIATART HIUATS
vnuiiyanfunnsdgaidiia drseamiAaieaed wazamuftymeesingeuatadurzue
fihredioaiy Aumszwin wazdan Arudils Geodvsnudwsdeussdanideulons
Gauiiveaaniuazadinmaniaiaiiuszdmiam (aaom., 2563) Tasamsfang 1 Tusulunns
WanndRea A ARSI kARG pudAaadauegaduinomanfemsuazdng ou
EuARATIIATI BRI AuEIRE sewihiesUszneusig TuanmuoadeusTieA i fu
sh vastnme dunAaudu uazdsidin uanlalomaligiioulfacioufoR arninfuandau
sTamAluisiusmilagldiniediomanomaniodeine Taoysanmyimemans melulad
ATPUUATNSmIN TR uarAdineand Tusluvaniudng (STEM Education) Hrufiansiu
AT AT NATaR SLUUEUEE (aaT., 2563)

UT3B1ATA (Atmosphere) dailwiadowid i ddyvainszuTuniAnma wird susu
ARUINMTRUEAETINnmand usiene (stmosphere) Ao enmaiveriulan Saildudsznay
fididity e Aelieaa Lo duazost Tnousdsmeradan Sohiedoidwn ilisemed
AL unmmm:ﬁﬁmwumuﬂuqaﬁ"i::ﬂ"u&wzta UAZ AUV WU BIUTTE AR AR E
m:.lmﬁ'u'lu'izﬁ'uﬁqaﬁu {(UFTE7RE, 2538) 9 TATITTAUT TN IEAIIYE NI TATIT AT AwIRS Y
184 GLOBE Program I#uvsaaniilunamiiiatnia (Ar Temperature) A11ud uduRms a1nm
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(Relative Humidity) weuaxFunansnlnaay (Cloud and Cloud Cover) uazu3uneusu (Rainfall)
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Ay svherudladnAuussena smnsine wsurzTRnuslnrgulAng g ndag
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22 tﬁﬂﬁﬁmmﬂ"smmmwﬂﬂqu'[uuinmi-';uﬁﬁ’ﬁmi’amju dunada SawTagniand
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ATIATINIRUTIMARUWERTENTTed GLOBE Tinhilidilsdmsue vasuar B nanusUnagu
W alldUslonilunsidnussonaluiuiidne nrmetnTaianne e uaenTTiRL
winnrnuaamelulafiaonedaauanmusssnasiuiny nuﬁﬁ’uﬁfﬁ’nqﬂszmﬁtﬁﬂﬁnm
ﬁnmmwsﬁmmmwﬂﬂn@mﬁuﬁﬁwﬁm@u uneninin JurTnanind InsendewinTing
w84 GLOBE dunsguiuniduazmaiive mand T.Flf_llﬂ.lﬁﬂﬁﬂuéuﬂ%ﬂuﬁﬂmﬁﬂuﬁuI.ﬂ‘l.l;.ll:l.rgl‘l.l
TuTRays S 66 fu dwiunadees steyaladlillaunTy Gooele Earth waniTdne
T ﬁnmﬂmmﬂuﬁuﬁﬂ'ﬂuﬁimju grunarnhn Fawingmaane duasdmae Cumulus Fail
dnwedaud fazAunugannTzaudiAy Taondt 2000 wes wufils szdvAmgItizInm
2000 - 6,000 w5 uﬂzﬁﬁmmmwnﬁwmﬁtﬁaﬂas 3187 %‘aﬂmﬁmmmmdnnauuuumzﬂwiﬁ
(scattered) HoysaansAnefadhidayaiugrlunmisiusewenseian mlusmeluii
AndnA: e, UTann wa, an AnunRWAnNA RS, Awensaaiey

Abstract
Atmosphere is the air covered the world that composes of various gases. The
measurernent of the atmosphere using GLOBE method helps to understand dloud types and
cloud volume. This is benefidal to realize the atmosphere in the target area. Insights
assodated to cloud types and cloud volume can be applied to develop innovations and
technologes related to the climate in the study area of Ban Huai Mun, Nam Pat District,
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TramalulaiuamianTn i i aeRe
Journal of Technology and Innovation, Uttaradit Rajabbat University

Uttaradit Province. This study employed GLOBE methods from IPST using 66 lower-secondary-
school students to collect data. Data were recorded using Gooele Earth software following
GLOBE procedures to fix the study area from the satellite. The results show characteristics of
clouds in the area of Ban Huai Mun, Nam Pat District, Uttaradit Province. Cumulus (fluffy balls)
as a cloud type was majorly found at the height level less than 2,000 meter and 2, 000 to
6,000 meter frorn the ground. Scattered dloud volume was measured which was equal 31.87%.
Cbtained results were basically used to illustrate and forecast weather conditions in the study

area.

Keyword: Cloud, Cloud Cover, GLOBE, Satellite Photo
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(Mational Research Council, 2000) Tuuuimiadeni pazruRTIAUE R INeA1ari daldon
il afususlunsdduisnsmmmaineeansluduE ou Li'ah"mmmwi’ uge
wUIRARIIA WA NemaRT 1A 15eu (National Research Coundil, 2000) minzaelu 1
et agmaduimeeanidne Saddaiuimrnudifyra nrrunmsdnaznmad
nenmand (Oguz Unver et al, 2023) uszmadimiloagGoumenszuundumzmaine mnans
fo pafvszneufidAreamaawivenanans Azt e NALNATLA N TN AN AERT uaz
Walonalwg Foulimmmine: wu msfadsinng waznrsuidawiiwaTzuauntmig
Twmnmamd (Bell et al, 2010)
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U WaAnwAURTIADIALE W IRA DUl T ARDN SRV IR AU INEIATART HIUATS
vnuiiyanfunnsdgaidiia drseamiAaieaed wazamuftymeesingeuatadurzue
fihredioaiy Aumszwin wazdan Arudils Geodvsnudwsdeussdanideulons
Gauiiveaaniuazadinmaniaiaiiuszdmiam (aaom., 2563) Tasamsfang 1 Tusulunns
WanndRea A ARSI kARG pudAaadauegaduinomanfemsuazdng ou
EuARATIIATI BRI AuEIRE sewihiesUszneusig TuanmuoadeusTieA i fu
sh vastnme dunAaudu uazdsidin uanlalomaligiioulfacioufoR arninfuandau
sTamAluisiusmilagldiniediomanomaniodeine Taoysanmyimemans melulad
ATPUUATNSmIN TR uarAdineand Tusluvaniudng (STEM Education) Hrufiansiu
AT AT NATaR SLUUEUEE (aaT., 2563)

UT3B1ATA (Atmosphere) dailwiadowid i ddyvainszuTuniAnma wird susu
ARUINMTRUEAETINnmand usiene (stmosphere) Ao enmaiveriulan Saildudsznay
fididity e Aelieaa Lo duazost Tnousdsmeradan Sohiedoidwn ilisemed
AL unmmm:ﬁﬁmwumuﬂuqaﬁ"i::ﬂ"u&wzta UAZ AUV WU BIUTTE AR AR E
m:.lmﬁ'u'lu'izﬁ'uﬁqaﬁu {(UFTE7RE, 2538) 9 TATITTAUT TN IEAIIYE NI TATIT AT AwIRS Y
184 GLOBE Program I#uvsaaniilunamiiiatnia (Ar Temperature) A11ud uduRms a1nm
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(Relative Humidity) wawaztEuansUneau (Cloud and Cloud Cover) wazy3unoeu (Rainfall)
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drdu WAoherudlafefuusnma sunssne weuazs slnraulisnagnAaa
wiugh SahlvgmaUszandlfmalulad amaea ey mnﬂwﬂ{ﬂumiﬁ Qs ﬂizmumnm:
tCartrack, 2565) mum'iﬂ'isuni'lﬁ'lﬂ'mﬂ'iu Gcogle Earth fiaarsefnmnmeoniemenSaut
Ui v useiadipedauiuadluusam sy Slowa Tugluuy 3 f Haumsahausu
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