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Science in Today’s World
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Life Balance
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Peaceful Means for a Happy Life
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Rights and Duties of Local Citizens
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Good Governance and Youngster with Good Heart
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Good Dharma for Good Life
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Life Development through Meditation
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Tradesman Skills Management in Daily Life
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Storytelling in Digital Media
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Life in a Digital World
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Developing Life through Lesson Learned
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Happy Traveling in The Digital Era

M AuluTInUsziiu

Chinese Language in Daily Life
MINYEN13L01958AINALNUR

Survival Skill in Emergency Situation
Flnufudenufiva

New Normal with Digital Society
uwaaSeusTvassasInluAms Ty 21
Creative Learning Spaces in the 21 Century
Aanssuaruassaiiomsougnasntin
Creative Activities for Lifelong Learning
numsAneiaLaiieuuu
Educational Games for Active Citizen Development
Ieinennuuinisyal

Psychology New Age Service
IeAeileinnnannmdia

Psychology for Life Quality Development
Indrtinlunisiliosnisunases

Political and Governance Awareness
%@WG‘;‘W’TJL’J@%ﬁ’m%ﬂﬂﬁiﬁ;ﬁﬂﬂ‘iiﬁ‘

Soft Power for Creativity
ausailedmsunisianmesiu
Cooperation for Local Development
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Performing Arts for Health
Auwnaeuifunsasuuiag

Environment with Changes
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PUINIBANIE  BUIUDENIN 106 HRULNA

2.1 NRUAVITINAF luuasna 34 viulenn
2.1.1 J¥INAG 28 vuIENA
Innedmivag 3(2-2-5)

Psychology for Teachers

m%:ml‘vlaLﬁ@ﬂﬂﬁ?@ﬁﬁﬁm%’mg 2(1-2-3)
Communicative Thai Language for Teachers
awdanguilonisdeansdmiung 3(2-2-5)
Communicative English for Teachers
AMFIIN 938535U wazAuLdung 3(2-2-5)
Virtue Ethics and Self-Actualization of Teachers
YSygmsAnmuagmsiaumangns 3(2-2-5)
Educational Philosophy and Curriculum Development
ufrnssuuazmalulafasaumaiomsdoamsuasniatous 3(2-2-5)
Innovation and Information Technology Communication and
Learning
ms¥auarUszidiumaiioug 3(2-2-5)
Learning Measurement and Evaluation
Ingnsdnmaiisuguazmsdansiuteu 3(2-2-5)
Learning Management Science and Classroom Management
meieidteiaunsGeus 3(2-2-5)
Research for Learning Development
NsUIMsanTUANYILAZNTUSEAUAMAINNNSAN Y 2(1-2-3)
School Administration and Educational Quality Assurance

2.1.2 v ufjiansaeuluaaiufine 6 wunein
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MU TR EnsENaFe 1 1(90)
Professional Practicum 1
mMelnUGTRIEInsENaGeu 2 1(90)

Professional Practicum 2
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1111001

1111103
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1111301
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1112101
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1112104

mMeAlnUGTRI NSNS 3
Professional Practicum 3

- Aygianisaeuluanrufne
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School Internship

2.2 naudven luwaenan
2.2.1 v nanUIAU

Inenmansnen N nTuATINeIFERS
Physical Science for Science Teachers

NAUlasdwInaeNdNIUATINGAMERS

Energy and Environment for Science Teachers

fanadmiunsinermans

Physics for Science Teachers
UfTRmsRanadmivasingmans
Physics Laboratory for Science Teachers
wnildmuasinemans

Chemistry for Science Teachers
UfTRnsedmiuasinermans
Chemistry Laboratory for Science Teachers
TAnerdmuaginermans

Biology for Science Teachers
UFTRnsIInedmiuagingmans
Biology Laboratory for Science Teachers
ASsnquamiunsietmans

English for Science Teachers
AdiamansamunFIngmans
Mathematics for Science Teachers
Ingrmansianmdmiuaginerans
Biological Science for Science Teachers
Anenmanslantiszuy

Earth System Science

3
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General morphology and anatomy of plants and animals

1114101 Tpsseinendans 2(0-6-3)
Science Project
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Astronomy and Space for Science Teachers

1114206 ¥ Inermansin 2(1-2-3)
Science Education Research

1114205  Fuunivenmans 2(1-2-3)

Seminar on Science

2.2.2 FVIYSUINITAITEANING AIEAINITEOU
wazimalulag (TPACK) 12 wu2ena

1112202 wdnnaougivetransuazazidufing 3(2-2-5)
Principle of Science Learning and STEM Education
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Pedagogical Strategies in Science

1113206  vdngnauarnisdnmadeusinenmans 3(2-2-5)
Curriculum and Principle of Learning Management in Science

1114109 nsudededmiunisdanisFeusinermans 3(2-2-5)

Materials Production for Science Learning Management
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TngludnAnwneadensneivinisiifinisluusenii 2 nulsin
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Fundamental Energy for Science Teachers
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Energy Physics for Science Teachers
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Wave Physics for Science Teachers
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Physics Mechanics for Science Teachers
wilBuvdodmiuasinemans

Organic Chemistry for Science Teachers
wnilofunisdmiuasinemans

Inorganic Chemistry for Science Teachers
Fuadiftugrudwiuaginermans
Fundamentals of Biochemistry for Science Teachers
didnvselinadmiuaginermans
Electronics for Sciences Teachers

AL ALLANAYN

Fun STEM Education
nMs¥nRanssuAEInermans

Organizing Science Camp Activities
UftRnslureudsuingmans

Laboratory in science classrooms
vasanuioMs3us e Eans

Board Games for Science Learning
ANAYD ISyl

The Value of Gems

INYINTAUI

Computing Science
ssdfinedesaudmiuagineaans
Introduction of Geology for Science Teachers
gniesineniludmivaginermans
General Meteorology for Science Teachers
aumngnumanslsaFoudmiuagingmans
School Botanical Garden for Science Teachers
anmgiienmauazamiglansey

Climate and Global Warming
unumasIneiledsnaoudby

The Role of Science Teachers for a Sustainable Environment
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Introduction to Biotechnology for Science Teachers
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Scientific Inquiry Learning
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Electricity and Energy
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Media, Information Technology and Digital Communication for
Science Learning
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Principles of Analytical Chemistry
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Plant Utilization

4162511  Y¥ineriunsguagunn 3(3-0-6)
Biology and Health Care

4173202 FVneludinuszaniu 3(3-0-6)

Biology in Daily Life
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3. AN95UNYSI1IUN

1. vuandvanw Il laussnin 24 BuU28AA
1.1 ¥1U9AU 18 wuUYNA
0100101 e nglazasaumALNanaIuITIN 2(2-1-5)

Thai Language and Information for Life Development
miﬁau'gmmlwa n13Ws AseLAleTeans nsAuauansaume nsdaien
d17dULNA ﬂ?iﬂvﬂLﬁ‘U n15UsEIU ‘ﬁﬂiﬂ%ﬂ’]ﬂ%ﬂ'ﬁ%i%ﬂLLﬁSﬂ’]iSEJUL%EJQﬁW?ﬂULV]ﬂ ﬂ’]iay’]ﬂgﬂ
ansaumALazAsTaUaIULUTANS 9
Learning Thai language, listening, reading analysis, information retrieval,
selecting information storage, evaluation, Thai Language skills and information composition.

Reference information and presentation in various pattern.

0100102  Winwzdeasnrwsenguluanassudi 21 3(2-2-5)
English Communication Skills in the 21°t Century

WauIauTIouzn13d oansn 1S enguied waue W e 01u uazilou lu
Fnusziruluusuniivnnmsesnadumenisuazludunianis ﬁﬂiégmmaéﬂﬂgmyaﬂ ARDILAR?
wangay fseAninmuazsiule aennanmunseuNIAssIu CEFR ds1adnuaznaiieusves
AuLes fiaunnagnslumaBou Waninagnslun1seu euNLNTe prufiorumaly 9 1ULFIN
DRI RS e BRIETATY L'%‘au‘g'i%miagwﬁﬁwﬁmmé’aﬂqw ﬁwmﬂaqwéluﬂ1§WQﬂWiussawaiu%uL§am
antuiinnstnisussens fauwinwensdeuasuanmsey douasvouniaiieus ysuinis
Wanninueisiduluanssed 21

Communicative competence development in English communication skills:
listening, speaking, reading and writing in various contexts using informal and formal
expressions with emphasis on accuracy, fluency, appropriateness, effectiveness, and
confidence. Integrating the language skills with CEFR framework, improvement learning
strategies, enhancement reading strategies in English, planning in reading, reading for
comprehension, active reading, reading critically, word formation, improvement academic

listening strategies, note taking, writing a summary, reflective learning journal writing and



2 1% century skills: self-directed learning skills, collaborative skills, decision-making skills,
creativity, critical thinking skills, cultural awareness and other essential skills through
communicative activities, innovative teaching materials and modern information

technology.

0100103  Afilnlng 3(2-2-5)
Thai Living

Usg3Rmansnflng dnunritdislng Yamwsssulng addyanlne wnfeimns

AR ANUVUNLUALTTTUYIRVDITIN NMIANMUWINWETIAMURUIAAUILAZUTVYT Nouluas

wnAanTTRLNSueunMsEINiT Uirgvenasugianeniios Inenailudanulne

A1515UNINTTUIR DA AL EIEITUUTE LT

History of Thailand, characteristics of Thai living, Thai culture, Thai wisdom,
concept of social engineer, meaning and nature of life developing, life skills through
relicion and philosophy, development theory and concepts from royal initiatives,
Philosophy of Sufficiency Economy, volunteering spirit in Thai society, participating in

activities of volunteering spirit and public benefit.

0100104  dausssag 2(1-2-3)
Cultural Happiness

peAAINI ALAUNTBAIanT AaUznisuans AauTmusssulve AmmLg

ArudAnas s warnyiausTsn Madsugmuuanaresu sy msuiuiiln

AonAaesfUTALEIIL uazan nWInABTeseIrns nslaunisaminAnanuguuardingnuly
ydsuda maviulesaausluiinuszriuasnsvinnulussans

Knowledge of aesthetics, performing arts, definition, importance of culture

and multicultural, multicultural differences, adaptation for intercultural sensitivity related

to organization. Applying aesthetics to fostering happiness and sense of Thai-kingdom.

Applying arts in daily life and organization.



0100105 wmﬁaﬂan?iu% 2(1-2-3)
Good Global Citizen
Suguasilafisdviuazmniivomaidosiidvedan aseuiindansdsuudasmes
Tangalnuielnanusalsdnsvesmulasssgnaesuaraonaaodunnidd visluamunisdesnns
UNATDY SEUUWATYENA denu naluladansaune AduInaeuALIANTIY saufangyanenns 9 7
Aenves assalvannsnuiusaudunalesiia fiug tadunvesdseslnsuazdsaulan
Perception and understanding the rights and duties of good global citizen.
Aware of the changes of the modern world in order to be able to exercise their rights
correctly in all dimensions in terms of politics, administration, economic system, society,

information technology, environment and pollution including related laws. Being good

citizens, awakened both in the context of Thai and global society.

0100106  aa1AANTIAFNIIY 2(1-2-3)
Smart Life through Smart Thinking
MENNITUAZNTTUIUNITANIIATIZN F0ATIZN NMSANTNTAYI NSNTINYENS
ﬁﬂLL‘UUaqﬁiwmmmﬁauiﬁuﬂmiwﬁ 21 N3PUIUNIAATIBENIUY MIANATNATIANILED
fdvia MsAn3iEuMsUsENBUEINY YIaNNsnsEUIUMIARMmansTIiEeutun saendnyal

AuLed waznsanaulamemauazNg

Principles and processes of analytical thinking, synthesis, critical thinking.
Holistic thinking skills training based on 21°* century learning. Design thinking process.
Creativity through digital media business initiatives. Integrating the learning of thinking
process with the development of self-identity and decision-making with reasonable

cause and effect.

0100107  UMNUATN1ITANAIRINTY 2(1-2-3)
Health and Exercise

AN U0IRUNEIAUNTALAGUAINNLLALEVNINTALUUBIATIN FUATNNILNA

LAZAIUVAINVAENIAUNA VENLATUINISINBAUNINUAL N ANTTUNITUILAABINNS RANTTUNNS



ponidsneLfioguam st muAlUTUNINAT AT HANTINAMNIINY NIVAdDULas YTzl
AUITDNINNIINY

Introduction to healthcare and holistic health, mental health, sexual health,
and gender diversity. Principles of healthy nutrition and dietary behavior; healthy exercise
activities. Determination of physical fitness enhancement programs Physical fitness test and

assessment.

0100108  VINWLYINLUUIAINTHIAY 2(1-2-3)
Social Engineer Life Skills
WIAAIAINTAIAN NTAMUWINYEIAINTFIAL NITYTUINITHUUANINGINITHY
nszvIuMTImndaay nsinufoaluiiufidmene wenmstszgnalueiesieimnsdsnslunis
LLf;I‘Jiyj/i’]
Concept of Social Engineer, developing Social Engineer skills, integrating
interdisciplinary in Social Engineer process, practicing in target area and applying Social

Engineer tools for solving problem.

1.2 3vuden 6 wulehn
gelugioulmFouguagimuinue sauisnudnvazaIuaaninig 4
mmﬁﬁgﬁauauiﬂ $ruruluuesnii 8 nuein
0200201 msagﬁasw‘lgmn%amﬁai% 2(1-2-3)
Creating Income from Leftovers
AUINELaEUSEANYE U DTS miﬁwaﬂmﬁaﬁx‘mmﬂigﬂ nsthvendedia
e nswdndemdsdanmainvesvideiis nssdelavihanieindsdamg nsAmeTanm
NNTeLMED mimamﬂwﬂﬂmﬂ*‘uaamﬁaﬁﬂ NINARDIMNIEMIIINVEUNEBTIY N5ES 1NN T
dmSUnnuAINTBLMEDT
Definitions and types of leftovers, reform of leftovers, reuse of leftovers,
biofuel production from leftovers, power generation from biomass fuel, production of bio-
fertilizer from leftovers, production of compost from leftovers, production of animal feed

from leftovers, production of decorative products from leftovers.



0200202  msaseassAUTAnsTUAlEnAlLTaE 2(1-2-3)
Creating Innovation with Technology

ANINAAINN AU IAYLAZHANTENUVDIUTANTTU WA NNITHAIUIUIANT T

nIzUIUMSAR MaaeARasassn madenlumaluladfvngay Anuftinsduuinng

Definition, importance and impact of innovation, the principles of innovation

development, thinking process, creativity development, the selection of appropriate

technology, and innovation practice.

0200203  N1sBRAULHEANNINTIN 2(1-2-3)

Saving for Quality of Life

amwmsﬁuﬁauqma ATTINURNUNNNITRY M9URTATIToU s1¢la

wars1e918 Queen nsialnaresiu wWhmneyen1sdu Sdenmsesy nsuSuswl sasnenite

Al shsmenilouuvanauannen n1seey Azdue nendeiiunase msudmsaudes
NARDULNUNINNITHY mifi’fﬂm‘iﬁuéauuﬂﬂa

Personal Balance Sheet, personal financial planning, household

accounting, income and expenses, savings, money leakage, financial goals, saving discipline,

debt management, fixed rate loan, effective rate, savings, inflation, real interest rate, risk

management, internal rate of return, personal financial management.

0200204 w%’wmﬂsmammmzmm‘j’a 2(1-2-3)
Marine and Coastal Resources

ArwAR IR MIATNIMZIA nweiiugTunsnien T iadl uagdanw

VOINWIENT NzLa8s LLazLamﬁ Uﬁmgmﬁzﬁﬁm 9 AAnTulunzia ﬂaiﬂmil,ﬁmmﬂgmiaj

AN 9 a%mEJmm'gt,l,awswﬁﬂﬁﬂmmé’ﬁmaqLsummqmt,a LAZNITIANITNITNYINTNNNZ ALY

il iamﬁaLﬁuﬂmémaw%’wmﬂiﬁisaﬁmﬁLLaz?ﬁLLamgaumqmLa ﬁgqmw;ml,ﬁwgﬁaé’mu hay
Aawnaey

The importance of maritime territory, fundamental physical, chemical

and biological characteristics of the oceans, coastal seas and estuary phenomena. occurring

at sea mechanism of events explaining knowledge and awareness of the importance of the



maritime zone and management of marine and coastal resources. Including the appreciation
of natural resources and the marine environment both in terms of socio-economic and

environment.

0200205  wngludInusednTu 2(1-2-3)
Mutelu in Daily Life

aramang Usgiuagiiin anande 13esddy infessnevnswd naaiunis

wazluarea1 MIy¥Asdna ans nsiiesignanudenis q fuLumanswaudia ns

Uszgnaleluaduanaiiddla anuifula enutuaswiuislalvanmsoduiuiisludinudagsu
wazn1svhala

Definition, history and belief, mystery, amulet, fortune and destiny,

worship of the sacred, analyzing beliefs to apply and support life quality development,

applying in enhancing morale and confidence, mental stability to be able to live in today's

society and work.

0200206  FUUTIVATHTINYIZT1IU 2(1-2-3)
The Bureaucracy in Daily Life
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Bureaucracy, decentralization, centralization, government official agency,
constitutional independent organization, public organization, government enterprise and
privatization, government officer, government income, government expenditure, digital
government, public hearing, awareness of government information, investigation and

complaints.
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Lifestyle and Tourism

AN T3 WUARATEINITNBNTIEY NTNINTNISVBLTiE NSNeInsNs
nouiien ﬁqiﬁﬁ]m‘iviawﬁ'm FanTin IndnemgAnssulunIvesiien wgAnssutinveaiiedanis
NN ﬁfuwmmimw{auﬁm ﬂﬂi?;uw]ﬂi%ﬁUﬂ’ﬁﬂjﬂﬁﬁﬁaﬂL‘ﬁ'EJ’JE‘i’JuG]u ﬂ’]ﬁVi@QLﬁEJ’ﬂUU%UV]ﬂ’J’]&J
a8 Uselpwuwosnisneaiion e1dnainnsveadien msuﬂsmwmamaﬁauﬁm NSVIFUANE NI
TnssnuiauUsyaunsainsaadion

Definition, concept of tourism, tourism resources, tourism business, lifestyle,
behavioral psychology related to tourism. Individual tourist behavior, tourism recreation, to
gain a personal tourism experience, tourism in the context of sustainable, the benefits of
tourism, career for tourism, an Integration tourism into various fields, field trips or tourism

experience development project.

0200208  Anenaanslulantaytu 2(1-2-3)
Science in Today’s World
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Basic scientific concepts and principles related to everyday life general
knowledge about drugs and harmful substances chemicals in daily life energy used in daily

life biology and life advances in science and technology that affect the quality of life

scientific case studies related to daily life.

0200209  @NRALTIN 2(1-2-3)
Life Balance
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Principles and concepts of life balance, the six life aspects; physical health,
family and relationship fulfillment, work and career prosperity, wealth and money
satisfaction, mental strength, spiritual wellness; setting and achieving goals in life, creating
balance in life and be happy.
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0200210  FuAITeTIiuge 2(1-2-3)
Peaceful Means for a Happy Life
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Concept and theory of conflict, peace, peaceful means, violent conflict
prevention, conflict and violence analysis in personal, community and international levels,
model of peaceful means in solving peace-threatening problem.
0200211  Awinseaiineanuuula 2(1-2-3)
Designable Good Environment
Bousanuminduinaenlutagiu nanszvuiliatuandymannaey Tom

(% (%
o o

v ﬂiymﬁ!‘u PM 2.5 Jayminsdnnisvesiaziideyuy L,LazLmeﬂmiLLfﬁ”ﬁzymﬁmﬁx‘imi
WannfiReesiiewnlurdoankansyny
Learning environmental problem impact and environmental problems,
flooding, PM 2.5, solid waste and wastewater management. Study solutions including in
developing the problems and decreasing environmental impact.
0200212 a3 wnilvesUszrvulunesiy 2(1-2-3)
Rights and Duties of Local Citizens
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Philosophy, concepts related rights and duties, politics and participatory
governance, rights, duties, and development of local government in Thailand, model of
administration and management of local sovernment organizations, problem, obstruction and
solution trends of Thai local administration, sustainable local development, field study and

study local innovation.

0200213  sssunavranuigla ladzen 2(1-2-3)
Good Governance and Youngster with Good Heart
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Definition, form, characteristics, concept, theory, management of good
governance and corruption. Citizen consciousness the role of government agencies the
private sector involved in adjusting the opinion base against corruption both personally and
publicly building a society that does not tolerate corruption, raising the index creating good
citizens in society, suppressing corruption with sufficiency mind STRONG club against

corruption with sufficiency mind cultivating and promoting honest leaders honestly.

0200214  sysuAeTind 2(1-2-3)
Good Dharma for Good Life
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The origin and true nature of human life, lifestyle and life solving problems

in the context of science, religion and philosophy. The ultimate goal of human life according



to the context of science, religion and philosophy. Sufficiency economy philosophy and its
application in this present time, important moral principles and ethics to life living in the

21% century.

0200215  WaNTAnadeaund 2(1-2-3)
Life Development through Meditation
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Definitions, objectives, methods, and the beginning of meditation; the nature
of reciting and meditation, benefits of meditation, appearance of anti-meditation; the way
to apply meditation to daily life, meditation as related to education and operation; the
nature, process, property, and benefits of absorption (Jhdna) and insight (Nyana);
fundamental knowledge about introspection (Vipassana); differences between tranquility
(Samatha) and introspection, layout of tranquility and introspection; world community and

introspection.

0200216  m1sdan1susTudinusziiu 2(1-2-3)
Tradesman Skills Management in Daily Life
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Fundamental of tradesman skills that is essential in daily life, basic tools for
tradesman and their maintenance, electrical system, sanitary system, carpentry, painting,
automobile and motorcycle repairs, the principle of tradesman management, trade contract

and related laws.
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Happy Marketing
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Definition and importance of marketing, concepts, philosophy on
consumer behavior. Understanding of the marketing, market type, applying marketing

principle in daily life.

0200218  n1sUIN1sRENNEIDDNTN 2(1-2-3)
Professional Service
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Introduction to service, service receiver’s attitudes and satisfaction,

human relations in service, personality improvement, art of service

0200219  msiaSesludenavia 2(1-2-3)

Storytelling in Digital Media

v s =

NS T U lom lusURUUNITIa TN Vi 189 unaunn
uazHIUMATAN 9 vuknanresuludeRdianivainuaie
Storytelling through various forms of content storytelling, telling a story

through video, voice, dialogue and various production techniques for platforms in digital media.

0200220  nwAsHiENSHALIENeE B 2(1-2-3)
Agriculture for Sustainable Development
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Thai way of life related to agriculture, meaning, benefits and
classification of agriculture, basic knowledge of the production of important crops and
animals in Thailand, application of agricultural products to promote health and hobbies,
effects of climate change on agriculture, organic farming system, processing and adding
value to agricultural products, marketing principles for agribusiness entrepreneurship, using
technology and innovation to solve agricultural problems for sustainable development of
Thailand.
0200221  FIalulanddiia 2(1-2-3)
Life in a Digital World
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Definition and importance of digital world, attitudes and values essential for
living in digital world; develop substantial skills for socialization in digital world focusing on
digital citizen identity, critical thinking, cyber security management, privacy management,
screen time management, digital footprints, cyber bullying management, and digital

empathy to live wisely in digital world.

0200222 WA TIar1unsaanUNSe 2(1-2-3)

Developing Life through Lesson Learned
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Critical thinking processes. Critical thinking for cause and effect with review,
repeat and share knowledge. Problem solving through collaborative learning, smooth
process thinking, sorting and plan with goals. Explain the nature of change with a positive

attitude, applying knowledge to work creatively and qualitatively.

0200223  veaileuaugulugafiia 2(1-2-3)
Happy Traveling in The Digital Era
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The basic knowledge of tourism, tourism in the era of digital technology,

literate media of digital technology, safe, and happy travelling.

0200224  AMEIUIUTINUTEINIUY 2(1-2-3)
Chinese Language in Daily Life
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Practice Chinese listening, speaking, reading, and writing skill for Chinese

communicating in daily life.

0200225 YINWLN15L017259AINAYNUR 2(1-2-3)
Survival Skill in Emergency Situation
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Explaining principles and recording the information of the emergency
situations that relate to disasters, emergencies situations and public hazards. Able to choose
how to act or prepare yourself appropriately for natural disasters, emergencies, and public
disasters. Appropriately simulate operational situations to deal with natural disasters,
emergencies and public disasters correctly, such as water disasters, floods, landslides,
earthquakes, tsunami, windstorm disasters, thunder and lightning, volcanic eruption, famine,
disease, insect and animal disease, and human disaster.

0200226  AdlvaiudenuAiivia 2(1-2-3)
New Normal with Digital Society
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Definition and importance of new normal related digital society, causes and
effects of situations that cause different changes until resulting in a new normal of life.
Lifestyle of people in digital society. Learn and practice using the application that is useful

in daily life. Appreciating and recognizing to the use of digital technology safely.

0200227 LméaL%'ﬂu;sL%aaiﬂaaiiﬂiuﬂmiwﬁ 21 2(1-2-3)

Creative Learning Spaces in the 21 Century
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Definition and importance of learning space, using creative learning space for

lifelong learning, definition, scope and importance of creative learning spaces, category of

creative learning spaces, collection, services and access of creative learning spaces.



0200228  AInssuETNATIAENIEEUIARONTIN 2(1-2-3)
Creative Activities for Lifelong Learning
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Definitions, principles and concepts of lifelong learning education, humanist

learning theory, theories of human development, model of activities promoting lifelong

learning, principles for designing activities, practice designing and organizing activities

creatively, assessing the implementation of activities.

0200229  nunsAnERuIWaios U 2(1-2-3)
Educational Games for Active Citizen Development
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Importance educational games and citizenship, types of educational games,

educational games design to develop citizenship, using media, technology and innovation

in educational games to develop citizenship, educational games activities management for

citizenship in democratic regime.

0200230  InAmerauuInisyalya 2(1-2-3)
Psychology New Age Service
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Definition and the importance of psychology in daily life, psychology in daily

life, human relation and building of consciousness, Idea theory and vole of phycology, and



the importance of service jobs, service process, factors influencing service jobs, and modern

service skill.

0200231  3ndneiiewanAuAMTIA 2(1-2-3)
Psychology for Life Quality Development
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Concept related human nature, psychological function affected behavior,
adaptation, self-esteem, mindset, positive communication, applying psychology for success

and happy life, developing quality of life from psychology theory.

0200232  Andriinlumsiliainisunases 2(1-2-3)
Political and Governance Awareness
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Philosophy, the concept of consciousness and participation in politics and
government. Consciousness building participation in the public interest public surveillance
participation of the people through community processes, public hearings and referendums.

A case study on consciousness and participation in politics and governance.

0200233 FANANIIDTAINSUNITATIETIA 2(1-2-3)
Soft Power for Creativity
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Definition and importance of soft power both locally and internationally.
Extracting important soft power lessons both domestically and internationally. Thailand’s
soft power in the 5F dimension: food, film, fashion, fighting, and festival. Soft power
generation process. The process of driving Thai soft power to the world. The presentation

of projects related to soft power.

0200234 anwsanfledmdunsiaumesiu 2(1-2-3)
Cooperation for Local Development
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Philosophy, concept, cooperation in local development, development

cooperation networks, public policy and public service partnerships cooperation network

administration and management of public policies by the people. Social network with

cooperation in public service, public policy network and public service driving public policy

and public service by social networks.

0200235  AaUznnsuansiaguAm 2(1-2-3)
Performing Arts for Health
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The role of performing arts towards humans and society; value and
benefits of performing arts application and practice in performing arts creations, plus

presenting activities in the form of exercise to promote health according to their interests.

0200236 Aeunasufunisasunlas 2(1-2-3)
Environment with Changes
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Structure and composition of earth, global change, natural disasters,
natural resources and the environment, environmental management and sustainable

development, human adaptation to natural disasters and environmental changes, the

application of geo-informatics for environmental and disaster management.
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1001105  ImInendmiuag 3(2-2-5)

Psychology for Teachers
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Concepts, principles, and theories of developmental psychology, learning
psychology, educational counseling and guidance psychology, and nature of learners. Applying

development psychology in learning management to develop learners. Analyzing learning



styles, and applying brain-based learning management, learning management activities
focusing on learner differences: personality, intelligence, and learners with special needs.
Applying psychology in managing and facilitating of environment for learning, learners’
problem solving, and supporting learners to promote a good quality of life, and student
support system. Applying psychological tools to understand and support learners. Conducting
case study. Practicing guidance process, giving counselling psychology, giving feedback to
students, parents and related persons to prevent, solve, assist, and support learners to reach

their full potential.
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Communicative Thai Language for Teachers
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Practicing Thai language skills including of listening, speaking, reading,
and writing, and body language for interpret the meaning correctly. Using digital
technology in Thai language learning management, and information retrieval. Using Thai
language correctly according to Thai culture. Appling Thai language in learning
management appropriately in accordance with the contexts and individual learner

differences and various cultures.
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Communicative English for Teachers
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Practicing listening, speaking, reading, and writing skills for
communication. Using English vocabularies and expressions for classroom and classroom
management. Selecting academic reading and writing strategies for classroom
communication. Practicing English classroom dialogues, and express opinion in

educational issues. Using technology digital in information retrieval and presentation.



Appling English language in learning management appropriately in accordance with the

contexts and individual learner differences and various cultures.
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Professional Teachers
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Being role model with virtues and ethics, teacher’s spirit, being admired by
students and society analyzing. Synthesizing, integrating knowledge about teacher values,
morality, virtues, ethics of teachers, law for teachers, and condition of teacher professional
development. Practicing reflective thinking to apply for self-development to become a
teacher. Behaving morally and right attitude towards the country, being good citizens, knowing
broadly, being up-to-date, and keeping up with change. Applying sufficiency economy in
learning management for students, the King’s philosophy and educational changes,

educational development, and education for sustainable development.
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Educational Philosophy and Curriculum Development
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Concept of Educational philosophies, education based on educational
philosophy. The relation between educational philosophies and curriculum development.

Concepts, principles, and curriculum development theories, types and curriculum models,



curriculum development process, and curriculum application. Evaluating curriculum and
implementing the evaluation results in curriculum development. Analyzing basic education
core curriculum, competencies-based curriculum in subject, and school curriculum. Applying
educational philosophy and basic concepts in curriculum development. Practicing curriculum

development.
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Innovation and Information Technology for Communication

and Learning
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Concepts, principles, theories related to innovation and information technology
for educational communication and learning management, laws related to ethics and problem
analysis of technology use and innovation in education, information technology, digital literacy
and trends of emerging technologies. Select, design, create, apply and evaluate media and
learning innovations in communication design and learning management. Be an innovative
teacher, and apply of innovation and information technology in learning management and

become a digital citizen.
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Learning Measurement and Evaluation
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Concepts, principles, learning measurement, evaluation guideline, morals and
ethics of assessors, educational aims and learning behaviors; methods and principles for

creating tools used to measure and evaluate learning. 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 leamning.
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Learning Management and Classroom Management Science
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Concepts, principles, learning theories, learning management models. Designing
and learning management integrating with pedagogical content knowledge, child center
learning management. Applying learning media and resources in local communities. Assessing
student learning, integrating inclusive education, classroom management, creating classroom
atmosphere encouraging learners’ learning. Analyzing guidelines for lesson plans design and
implementation, practicing lesson plans written appropriately for learners. Applying

technology digital in learning management and implementing in school internship.
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Research for Learning Development
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Concepts, principles, theories in educational research, action research, and
classroom research. Analyzing and synthesizing research. Creating innovations to solve
problems and developing learners in line with the nature of the major. Applying the principles

of educational research methodology, research process, research design, construction and



quality of research tools. Applying digital technology to conduct the research, research outline,
data collection, research statistics, data analysis using statistical software packages, conducting
research report, and publishing research results. Selecting research finding in learning

management, and research contribution for solving and developing learners.
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School Management and Educational Quality Assurance
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Contexts, policies, educational strategies, concepts, principles, theories of school
management and educational quality assurance; information system management,
educational leadership, human relations, organizational communication, and teamwork.
Connecting management with educational quality management and development. Internal
and external quality assurance systems; auditing, and supervising. Developing and assessing
learning management activities and applying the educational quality assurance assessment in
learning management and cooperating in educational quality assurance. Creating educational

institute development projects and project assessments.
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Professional Practicum 1
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Being trained at least 90 hours of pre-teaching observation and acquiring the
characteristics of teachers with passion and faith in teaching profession, behaving as a good
model, having morality and ethics, being good citizens, and inspiring learners to be curiosity
learners. Observing and studying teacher roles and duties, classroom and educational
institution context. Applying educational administration information, community context, and
Sufficiency Economy Philosophy Concept in teaching. Designing and creating learning
management activities to develop learners through observation of learning management,
reporting results of individual learner development systematically, recording, analyzing,
synthesizing, interpreting lesson learned and reflecting experience for self-development to be

knowledgeable and keep up with change in society and world context.

1001306 MsAnUfTRTMInszMaaFey 2 1(90)

Professional Practicum 2
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Being trained at least 90 hours of pre-teaching observation and acquiring the
characteristics of role model teacher with morals and professional ethics, performing as
teacher assistant working and learning with mentor teacher in planning content. Participating
in developing and promoting the school curriculum, learning management, preparing lesson

plans and instructional management emphasizing in developing learners according to their

abilities and interests to be intelligent, and innovative. Using media and digital technology,



learning measurement and assessment, integrating Technological Pedagogical Content
Knowledge (TPACK), creating learning management activities to create a learning atmosphere
and encourage learner happiness in learning. Designing learning management activities
integrated with digital technology or modern educational innovation to enhance higher
thinking process. Building creative teamwork, collaborating with parents to analyze, solve, and
develop learners' problems to have desirable characteristics using a case study. Participating
in professional development activities, proposing guidelines for self-development to be a

professional teacher to keep up with changes of both professional teaching and major subject.
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Professional Practicum 3
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Being trained at least 90 hours of pre-teaching observation and acquiring the
characteristics of a role model teacher with morals and professional ethics; integrating
educational knowledge; participation in developing and promoting the school curriculum,
learning management, preparing lesson plans and instructional management emphasizing in
developing learners according to their abilities and interests to be intelligent, innovative, and
happy in learning. Using media and digital technology, learning measurement and assessment,
integrating Technological Pedagogical Content Knowledge (TPACK), creating learning
management activities to create a learning atmosphere. Practicing teaching, and implementing
educational quality assurance in accordance with each level of educational institution.

Creating a network of cooperation with parents and communities to support quality learning



of learners, studying and accessing community contexts, and living together based on cultural
differences. Participating in projects related to culture and local wisdom promotion and
preservation. Participating in professional development activities, reflecting and evaluating the
results of the project using after action review (AAR) process on an individual basis, exchanging
knowledge in the Professional Learning Community (PLC) for professional teacher

development.
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School Internship
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School internship in specific subject or major; performing teacher duties by
focusing on developing learners with the spirit’s teacher, promoting learning, caring for and
accepting the differences of each learner, inspiring learners to be curiosity learners and
innovators, participating in developing and promoting the school curriculum, learning
management, preparing lesson plans and instructional management emphasizing in
developing learners according to their abilities and interests to be intelligent, and innovative.
Taking care, helping, developing, and reporting results of individual learner development

systematically, conducting research for learner development, and creating innovations. Using



media and digital technology to benefit learners' learning, learning measurement and
assessment, integrating Technological Pedagogical Content Knowledge (TPACK), and creating
learning management activities to create a learning atmosphere. Building relationships with
parents and communities by collaborating with parents to develop and solve learners'
problems to have desirable characteristics, creating a network of cooperation with parents and
communities to support quality learning of learners. Studying and accessing community
contexts and living together on the basis of cultural differences, promoting and preserving
culture and local wisdom. Building creative teamwork and participating in professional
development activities, reflecting and evaluating the results of the project using after action
review (AAR) process on individual basis, and exchanging knowledge in the professional
learning community (PLC), developing themselves to be well-informed person. Behaving as

good model, having morality, ethics, professional ethics, and being good citizens.

2.2 nawdvwen  lausenan 72 NUIYNH
2.2.1 AU nanUIAU 42 hRU8nA
1111001 INYIFAEATNBANEMTUATINGIAERAS 3(2-2-5)

Physical Science for Science Teacher
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Properties of particles, structure and van de waals interaction, the
relationship between properties of particles and structure and van de waals interaction,
changes in states of matter, the resulting solution and reaction, motion in dimension 1
and 2, force and Newton’s laws, electricity, electromagnetic force, nuclear force,

mechanic energy, light, sound, heat, atmosphere, earth exchange, astronomy and space,

integration activities management and writing the science learning plan.
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Energy and Environment for Science Teachers
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Energy policy and planning, energy efficiency, conservation,
renewable sources, energy trends and scenarios, and emerging technologies, climate
change and environmental impacts, international environmental agreements and
conventions, the sustainable development paradigm, sustainable production and

consumption, eco-design, and learning activities design for conservation of energy and

environment in schools
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Physics for Science Teachers
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Measurement, vectors, kinematics, force, motion, energy, matter,
fluids, waves, heat, light, electricity, magnetism, modern physics, relativity, nuclear
energy, and the application of physics in learning design that is consistent with the basic

education curriculum.
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Physics Laboratory for Science Teachers
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Laboratory practice in key physics topics including measurement,

vectors, kinematics, force, motion, energy, mechanical properties of matter, fluid



mechanics, waves, heat, light, electricity, magnetism, modern physics, theory of relativity,
and nuclear energy. Emphasis is placed on data analysis, appropriate use of scientific
instruments, and designing physics learning activities aligned with the basic education

curriculum.
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Chemistry for Science Teachers
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Fundamentals of chemistry, atomic structure, periodic table of
element, chemical bonding, stoichiometry, chemical equilibrium, acids and bases, gases,
solids, liquids and solutions, electrochemistry, introduction to organic chemistry, designing
and managing

science learning in basic education.
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Chemistry Laboratory for Science Teachers
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Practice of using common laboratory equipment and instruments,
separation of heterogeneous mixture, solution preparation, titration, gas laws,
stoichiometry, acids and bases, electrochemistry, chemical equilibrium, introduction to
organic chemistry, chemistry laboratory skills, data collection and analysis, interpretation

and presentation of experimental results.
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Biology for Science Teachers
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The fundamental concepts about living organisms, the structure and
function of organelles, cells, and tissues in plants and animals, biological molecules, cell
cycles, reproduction and growth of organisms, genetic inheritance, chemical reactions in
living things, biodiversity and ecology, and methods to learning biology at the basic

education level using scientific methods
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Biology Laboratory for Science Teachers
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Biological experiments that correspond to the fundamental concepts
about living organisms, the structure and function of organelles, cells, and tissues in
plants and animals, biological molecules, cell cycles, reproduction and growth of
organisms, genetic inheritance, chemical reactions in living things, biodiversity and
ecology, and the development of biology learning activities for the basic education level

using scientific methods

1112001 mmé'aﬂqwﬁ'm%'lmg%wmmam'g 3(2-2-5)
English for Science Teachers
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Developing English listening, speaking, reading, and writing,
structures in relation to science learning management, English science basic vocabulary,
practicing English usage for conducting science lesson plans and teaching science in

English.
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Mathematics for Science Teachers
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Basic statistic, number systems, relations and functions, matrix,
geometry and conic sections, sequences and series, limit and continuous function,

derivatives of single variable functions and applications, solving derivative equation

1112102 awmﬂqaﬁ'g?j'amwﬁm%%ﬂg%wmmam'g 3(2-2-5)
Biological Science for Science Teachers
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Cell and homeostasis of cell, photosynthesis, vascular system,
reproduction in plants and animals, body system, behavior and response, biological
technology of plant and animal breeding, genetic inheritance, biodiversity, ecosystem,

environment and natural resources, integration activities management and writing the

science learning plan.

1112104  Sngndnanslanineszuu 3(2-2-5)
Earth System Science
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The composition and the relationship of the Earth system, the
process of changing within the world and on the surface of the earth, geohazard, mineral
resources, geological map and utilization Earth's energy balance, air circulation on Earth,
cloud formation, ocean water circulation, Global climate change processes affecting
living things and the environment, the weather forecast, explanation of natural

phenomena with science, use of knowledge for science learning management.



1112401 dugnAneuazneinaialuvasiivuazdng 3(2-2-5)
General Morphology and Anatomy of Plants and Animals
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Biological characteristics, morphology, anatomy of plant and animal

including basic concepts in human, and exercises and practices related to the contents

1114101 TaseewAnendans 2(0-6-3)
Science Project
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Meaning and types of science projects, principle and concept of
creating science projects, project-based learning, writing the science project proposal,
inquiring, designing, data collecting, analyzing, and concluding for science project report,
setting the science project display, evaluating science project, and the role of science

project advisors in schools.

1114107 m'mmam'gl,l,a::afamﬂﬁm%’mgﬁ‘mmmam‘ 3(2-2-5)
Astronomy and Space for Science Teachers
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The origin of universe, nature and property of light bring about to
understanding quality of astronomical object, astronomy coordinate system, celestial
sphere, solar system, astronomical Instruments, study quality and phenomenal of
astronomical object from the nearest object to the furthest object of the earth, space
craft and astronomical progress in the present, writing the learning management plan

and astronomy and apace teaching design.
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1114206  3333eAneAraasine 2(1-2-3)
Science Education Research
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Knowledge about science learning management by using classroom
action research, concept of science education research both domestic and foreign,
writing classroom action research proposal by studying and analyzing problem in
science classroom (PDCA), designing research instruments, assessing of research tools
using basic statistic to analyze research result, writing report systematically, publishing

research.

1114205  Suuundnendnans 2(1-2-3)
Seminar on Science
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Study of principles, concepts, and processes of scientific seminars.
Emphasis on critical thinking, analysis, synthesis, and discussion of scientific issues.
Students will conduct research, compile scientific information from reliable sources, and
present findings in both written reports and oral presentations. The course aims to

develop academic communication skills, collaborative work, and professional conduct in

preparation for careers in science or science education.
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1112202 Wﬁlﬂﬂ']'it%‘ﬁlugaﬂﬂ']ﬂ']ﬁﬁi‘uaxﬁzLﬁ&lﬁﬂ‘l&ﬂ 3(2-2-5)
Principle of Science Learning and STEM Education
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Concepts and theories of science learning, scientific competency,
scientific thinking, and higher order thinking, science standards of the basic education
core curriculum, trends in science education, definition of STEM educations, integrated
model of STEM education, designing and organizing STEM activities for creating

innovation and developing 21°* skills, and evaluation

1113103 na%%mié'mmil,‘%au%%wmmam% 3(2-2-5)
Pedagogical Strategies in Science
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Integration of scientific knowledge, pedagogy, media, and technology in
designing and writing integrated lesson plans that promote higher-order thinking. This
includes employing project-based and phenomenon-based learning approaches, utilizing
socially relevant scientific issues, developing assessment tools to measure scientific

competencies, and implementing microteaching strategies.

1113206 vié’ngﬂsLLa::ms{]’mn"nsGﬂuél?mmmamf 3(2-2-5)
Curriculum and Science Learning Management
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Study the development of concepts and theories of curriculum and
science instruction based on the nature of science, analyze and compare the structure
of science standard of the Basic Education Core Curriculum and the international
curriculum, analyze the science standards into science instruction, study the new trends
of learning theories and the organize of science learning atmosphere, and evaluation,
assessment of scientific competencies using measurement and evaluation tools aligned

with learning objectives.

1114109 mswﬁﬂﬁ@é’]ﬂ%’ﬂﬂﬂﬁﬂnflil,‘%'augﬁwa']mam‘; 3(2-2-5)
Materials Production for Science Learning Management
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Analyzing the science curriculum, learners, and relevant contexts;
principles of designing and producing instructional materials appropriate to science
content, learning processes, learners’ developmental stages, and interests. Utilizing
information technology and modern tools to create instructional materials that align with
local contexts and the Sufficiency Economy Philosophy. Evaluating the effectiveness of
instructional materials, principles of media utilization, and hands-on practice in designing,

producing, implementing, adapting, assessing, and improving instructional materials.
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1111101 NASUNUF I MTUATINGAENS 3(2-2-5)

Fundamental Energy for Science Teachers
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Forms and sources of energy; fossil fuels, nuclear energy, and
renewable energy. Fundamentals of energy and transfer of energy. Methodologies and
technologies for effective utilization of solar energy, ocean energy, wind energy,
geothermal energy, and bio-mass energy. The limitations of natural resources, energy
saving and conservation. Learning activities designs for usage of renewable energy and

clean energy technologies in schools

1111203 ﬂ%néwé’wmﬁ'm%'uﬂgﬁwmmam‘; 3(2-2-5)
Energy Physics for Science Teachers

Anwmannisidnaniisavestundsnuluguuuuns q Handauna
w¥srumuseu waulivh wisnuiuaes LaENEINLNLTIY WU WAL Ting Ayl
11 warda Iesgvnisulasuarniseydnemdsau mslvndanuesiediuszdninm way
nansEvUAeANRAReY AneeniuuianssunsFeugiefundulnmneaniuszdunisfinm
%’juﬁugm uazideulesfuuiunvesmesiu

Study of physics principles related to various forms of energy including
mechanical, thermal, electrical, nuclear, and renewable energy such as solar, wind, hydro,
and biomass. Focus on energy transformation, conservation, efficiency, and
environmental impact. Emphasis on designing energy-related learning activities
appropriate for basic education and connecting content to local contexts and

sustainability issues.
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Wave Physics for Science Teachers
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Study of wave phenomena including wave mechanics,

interference, diffraction, reflection, refraction, mechanical waves, sound waves, and an
introduction to electromagnetic waves. Emphasis on analyzing physical properties and
real-life applications of waves. Students will design wave-related learning activities

appropriate for basic education and connected to local and everyday contexts.
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Physics Mechanics for Science Teachers
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Study of fundamental concepts in mechanics including vectors,
types of motion, forces, Newton’s laws of motion, momentum, collisions, work, energy,
conservation of energy, rotational motion, and equilibrium. Emphasis on applying
mechanics principles to explain real-world phenomena and designing appropriate

learning activities for basic education, connected to local contexts.

1111303 LANBUVTEAMTUAINGAENS 3(3-0-6)

Organic Chemistry for Science Teachers
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Study of fundamental organic chemistry including structure,

nomenclature, physical and chemical properties, and reactions of various classes of



organic compounds such as hydrocarbons, alcohols, carboxylic acids, esters, amines, and
basic biomolecules. Focus on the relationship between molecular structure and
properties, and the application of organic chemistry knowledge to design science learning

activities relevant to basic education and connected to local contexts.
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Inorganic Chemistry for Science Teachers
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Study of fundamental inorganic chemistry including atomic structure,
periodic table, chemical bonding, properties of elements and inorganic compounds,
chemical reactions, chemical equilibrium, acids and bases, electrochemistry, and group
chemistry. Emphasis on the relationship between structure, properties, and reactivity, with
application to designing learning activities suitable for basic education and relevant to

real-world and local contexts.

1111403 %'aLﬂﬁﬁugmém%ﬂgawmmam% 3(3-0-6)
Fundamentals of Biochemistry for Science Teachers

anugiugunsduedifrtulasasaaguniivesanstaliana wu
astuleinsn TWshu afin nsnflanddn weuled arsazatetviulos wunueddy Tndsny uas
A15AIUANNTLUIUNTUUNUBATY TiAT1evAnNduiusTemnTzUIUNIsTIAinasnng
fatinveddsddin uaslnoanuuuAanssunsdeugmeduedidoulsstuuunvemosiu
éfm%"um‘iS&J‘uﬂ1saauiuizﬁumsﬁﬂm%guﬁugm

Knowledge of fundamental biochemistry including the structure and
function of biomolecules such as carbohydrates, proteins, lipids, nucleic acids, enzymes,
buffer solution, metabolism, bioenergetics, and metabolic regulation. Emphasis on the
relationship between biochemical processes and life functions. Students will also design
biochemistry learning activities relevant to local contexts, preparing for effective science

teaching at the basic education level.
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Electronics for Sciences Teachers
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Electronics signal, basic equipment in electrical circuits, transformer,
semiconductor, resister, capacitor, diode, transistor, IC, power supply, amplifier circuit,
oscillator circuit, pulse and switching, electricity network circuit analysis, basic power
supply design, off amps circuit, learning activities design, and electronics lesson plans

writing.
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Fun STEM Education
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Learn about STEM activities in various forms, the process of designing
STEM activities, learning process about STEM activities in schools, practicing testing and

designing STEM activities from the environment.

1112204  m1ssananssUAIEIMENAERS 3(2-2-5)
Organizing Science Camp Activities
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Learn the components and processes of organizing a science camp

for elementary and secondary students. Practice designing a practical science camp of

your dreams, experimenting, and discussing together.
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Laboratory in Science Classrooms
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Knowledge, principles and safety in the laboratory, techniques for

using and maintaining basic scientific equipment and tools, practice in designing basic

laboratory operations in the science classroom, including important skills related to

conducting science research projects
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Board Games for Learning
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General knowledge about board games, types and components of
board games, testing and analysis of different types of board games, practice in

designing board games as learning media appropriate for school learning content.

1112207  AaAvRISRyudl 3(3-0-6)
The Value of Gems
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The physical and chemical properties of gemstones, their formation
processes, classification, and unique characteristics of different types of gemstones. The
significance of gemstones in culture, beliefs, and history, including their origins both
domestically and internationally. Sustainable conservation and mining practices, as well

as the application of gemstone knowledge in everyday life.
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Computing Science
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Study and practice skills in using logical reasoning to solve
problems, writing the casual code and work flow chart, designing writing and writing
simple programs with variable usage, conditions and loops for solving math or science
problems, the principles of computational concepts, separating component and dividing
problem, finding patterns, abstract thinking, examples and benefits of computational
concepts for solving problems in everyday life, applying computational concepts in
designing steps for solving problems, solving problem with computers, Identifying input
and output data and problem conditions, reproduce steps design, Sorting and searching
for information, Example of design steps for solving problems with computers, examples
of information technology projects, Problem determination, study, planning, operation,
summary, and disseminating projects that integrated with other subjects and real life
connection, knowledge application in computational science for science learning

management.
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Introduction of Geology for Science Teachers
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Physical geology, mineralogy, rocks, structural geology, geological
processes, historical geology, topographic, and geologic maps, applied geology, learning

management and activities of geology in classroom

1112403 gadeuinewludwiuaginermans 3(2-2-5)
General Meteorology for Science Teachers
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Fundamentals of meteorology, slobal atmosphere, solar radiation,
temperature, wind, cloud, evaporation, precipitation, water balance, types and
application of meteorological instruments, applications of meteorological data, climate
change and natural disasters, weather forecast, studying Thailand’s weather, learning

management and activities of meteorology in classroom
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School Botanical Garden for Teachers
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Basic knowledge about school botanical gardens, guidelines for

operations in 5 components and 3 subject areas, management of school botanical
gardens, integration of local resources as teaching media according to learning areas for
teaching science at various levels, including conservation, development, and sustainable

utilization, and operations related to the content.
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Climate and Global Warming
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Study of the Earth’s climate system, its components, and influencing
factors. Exploration of historical and current climate change, mechanisms of global
warming, causes and environmental and societal impacts. Emphasis on analyzing
climate data from reliable sources and designing science learning activities related to

climate change, aligned with the basic education curriculum and connected to local

contexts and sustainable development.
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The Role of Science Teachers for a Sustainable
environment
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Knowledge and understanding of principles and procedures of
environmental education, training in developing environmental education programs in
schools, to create knowledge, understanding, skills, awareness and positive attitudes

towards the environment, which will lead to cooperation in preventing and solving

environmental problems sustainably
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Introduction to Biotechnology for Science Teachers
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Genes, chromosomes, and genomes, DNA replication, protein
synthesis, mutation, genetic inheritance, metabolism, biochemistry, general physiology,
mechanisms for coordinating and controlling the functions of living systems, an
introduction to recombinant DNA technology and genetic engineering, genetically
modified organisms, application of biotechnology, plant and animal breeding, DNA
fingerprinting and forensic analysis and ethic of biotechnology
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Scientific Inquiry Learning
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Nature of science, scientific inquiry process for discovering and
describing natural phenomena, comparing between scientific inquiry process and other
disciplines, principle and model of communication, thinking and scientific communication,
definition of science process skills, practicing of using science process skills, using solving
problem process in science, strategy of using question stimulating thinking, simulation
and case study to promote higher-order thinking progress and science communication,
opinion to science and social issue, the application of scientific theories to solving real-

life problems.
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Electricity and Energy
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Electric charge, Coulomb’s law, electric field, electric potential,
capacitance, electric current, Ohm’s law, magnetic fields due to currents, alternating
current circuits, forms of Energy, the uses of energy for human activities, energy from
fossil fuels, nuclear energy, solar energy, hydropower, wind energy, geothermal energy,
wave energy, tidal energy, biomass energy and fuel cell, the current and future
situations of energy sources, the impact of energy usage, trends and policy in energy

saving.
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Media, Information Technology and Digital

Communication for Science Learning
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Basic knowledge and innovation on media, information technology

and multimedia, apply the learning theories focusing on using information technology

and multimedia as the learning tools, apply the ICT ethics in daily life for studying,

searching, designing the lesson plans integrating ICT for science learning.

4021121  wdnwadiBasze 3(2-3-4)
Principles of Analytical Chemistry
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Principles of quantitative analysis, stoichiometry and statistical
analysis, basic theory and applications of volumetric and gravimetric analyses,
volumetric analyses with emphasis on acid-base, precipitation, redox and complexion
titrations in aqueous and non-aqueous solutions, gravimetric analysis involves

precipitation and evaporation, harmonization of experiment with the lecture.

4033404  nslyuslavianii 3(2-2-5)
Plant Utilization
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The basic knowledge of plant biodiversity, growing, take care,

maintain and the application of plant utilization in daily life by consideration of natural

equilibrium, ecosystem and the principle of the sustainable of life quality development.
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Biology and Health Care
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Introduction to biology. Origin and evolution of life. Life cycle, basic
needs and life factor. Working together of various systems. Life balance in order to live
happily Both physically and mentally using biological knowledge as elements.
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Biology in Daily Life
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The study of knowledge in biology, composition of living thing,

biodiversity and living behavior. Food biology, biological system and life balance.



Genetics and living evolution. The relationship of life and environment. Biotechnology.

Uses and applications knowledge of biology in daily life.
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