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1. nuandvAnsnaly Lidesndn 30 wuqEnn
1.1) ngudvdeny 24 wiqenn
1.1.1) NgUAMWIMAZNNTHDENS 9 wiqenn
0010102 mwilneiitenisdeans 3(3-0-6)
Thai Language for Communication
0010202  Awdanguiitevaunvinugn1sSeu 3(3-0-6)
English for Study Skills Development
0010203  mwdangudmiugideuluamssui 21 3(3-0-6)
English for 21°' Century Learners
1.1.2) nguWawanudunyed 8 viEnn
0020110  AINUITIVRIYIA 2(1-2-3)
The Truths of Life
0020111  guvIsnnuazinusssulng 2(1-2-3)
Aesthetic and Thai Culture
0020112 euulne 3690R uazmanIngzs1m 2(1-2-3)
Thainess, Way of life and The King’s Philosophy
0020113 ﬂgummmzmwmﬁuwmﬁma 2(1-2-3)
Laws and Good Citizenship
1.1.3) nganenanans walulad uazuinnssy 3 iagfin
0030105  2a1AAANIINYIAIENS 2(1-2-3)
Smart Thinking with Sciences
0030109  n1seenfdsmeuayiiilagunin 1(0-2-1)
Exercises and Sports for Health
1.1.4) NFUENINYINITUALNITIANTS 4 vinenn
0040101  msnsemiinfuazuiuirenisudsuntadiulangalvsl 2(1-2-3)
Awareness and Adaptation in Disruptive World
0040102  DIANTUINAIINEY 2(1-2-3)
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1.2.1) nguAeILazAnsAans
Mwduiionisdeans
Chinese Language for Communication
ﬂ’]HWZﬁ:ﬂULﬂlaﬂ’ligaaﬁ
Japanese Language for Communication
mmumglﬁamiﬁami
Malay Language for Communication

1.2.2) ngunmuIAMaduuyed
walllesdnw sssunAvtanunislosiunasiutuy

Citizenship Education, Good Governance and Corruption Prevention

miaummﬁamiﬁaui
Information for Learning
I RV A R NG PR
Creative Learning Spaces
auBifiewaudin
Meditation for Life Development
Tan Awnadey wywdlagnsudsuulas
Earth, Environment, Humans and Change
WAINAATTIURIIR
Miraculous Power of Mind
nsuAleALTALEIRIBEURDD
Conflict Resolution through Peaceful Means
05 vl wazn1sddrusaalunsWauviesdy
Rights, Duties, and Participatory in Local Development
STUUTIUNTIng
Thai Bureaucratic Administration
FUAUTINAIEININYT
Happy Life through Psychology

1.2.3) nguanedans wmalulad wazwinnssy
Lﬂwmaﬁlamﬁﬁwm@mmw%ﬁm
Agriculture for Quality of Life Development
wialuladuaznsassassauinnssu
Technology and Creative Innovation
UG TINA
Good health Good Life

1.2.4) ﬂ's‘juaw’mmmmazmﬁﬂms
nsusznaunsaielml

Modern Entrepreneurship

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)
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1001208

1001301

1001302

1001303

1001304

N1IRANVIYRAAN 2(1-2-3)
Smart Marketing
derulneluyadva 2(1-2-3)
Thai Society in Digital Age
genuuunIsansesludenia 2(1-2-3)
Storytelling Digital Media Design
nunsanefiennudunaiiies 2(1-2-3)
Educational Games for Citizenship
2. vaandriawizdiu  nguivenifien  laitesndn 96 wUqENA
ngudvv-ian  laidfaundn 105 wiaefin
2.1) NFUAIVTINAF lsitesndn 34 wilehn

2.1.1) 3UTNAF 22 wdIwnA
M@ mIUAg 3(2-2-5)
Psychology for Teachers
VANGATUAZNITINNITITEUS 3(3-0-6)
Curriculum and Instruction
U URnsvangnsuaznisianisiseus 1(0-3-2)
Curriculum and Instruction Laboratory
mmi‘mLﬁamsﬁamié’m%’mg 2(1-2-3)
Communicative Thai Language for Teachers
awanguiiionisdeansdmiung 3(2-2-5)
Communicative English for Teachers
welulaBAdvafiensinm 3(2-2-5)
Digital Technology for Education
NsUsEINNNSSEuIRaEN1SUTEAUAMAINNNSANY 3(2-2-5)
Learning Assessment and Educational Quality Assurance
mMAdeLiemsimuINsSeus 2(1-2-3)
Research for Learning Development
ﬂﬂﬁLUﬁauU%meanaﬂLLazﬂ{]Mmamqmsﬁﬂm 2(1-2-3)
Global Changes and Educational Laws

2.1.2) Auamsaauluaatufine 12 wiqenn
nsENUURIMTNTENInaseY 1 (Seuianuag) 2(90)
Professional Practicum 1 (Teacher’s Work)
nsENUZURmvInsEninateu 2 EnujiRauganeasg) 2(90)
Professional Practicum 2 (Teaching Assistant Practice)
nMsRnUURININszinateu 3 EnujiRnsdanisiseus) 2(90)
Professional Practicum 3 (Learning Management Practice)
nsufunisasuluanufnuluaviivanie 6(540)
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2.2) NgUITBNLAYI laitfaendn 62 wiaenn

2.2.1) 3 anUsAuy 41 wiqghin

1111001 WermansnenndmsuATIne1mans 3(2-2-5)
Physical Science for Science Teachers

1111102 wdanuuazdunadendmiuagineimans 2(1-2-3)
Energy and Environment for Science Teachers

1112101  eflemansavmsuagIvenmans 3(2-2-5)
Mathematics for Science Teachers

1112102 Inermanidinmdmsuaginemans 3(2-2-5)
Biological Sciences for Science Teachers

1112104 Snenenanslaniiesyuy 3(2-2-5)
Earth System Science

1112202 wanmsSeudinemansuasasinfng 3(2-2-5)
Principle of Science Learning and STEM Education

1112401 &ugnuinewazmeinnavlvesiivuasdo 3(2-2-5)
General Morphology and Anatomy of Plants and Animals

1112501 walulaBTnmidesiudmivaginemans 3(3-0-6)
Introduction to Biotechnology for Science Teachers

1114107 eiAansiareInAdmsuagine mans 3(2-2-5)
Astronomy and Space for Science Teachers

1114108 Inuazwaseu 3(2-2-5)
Electricity and Energy

4011102 WaAndvhly 3(3-0-6)
General Physics

4011103 UFTRAMsHANdTLY 1(0-3-1)
General Physics Laboratory

4021105  Adl 1 3(3-0-6)
Chemistry 1

4021106  UURANTAL 1 1(0-3-1)
Chemistry Laboratory 1
FAnevily

4031109 General Biology 3(3-0-6)
UFTRN T Inehly

4031110 General Biology Laboratory 1(0-3-1)

2.2.2 3w waniden Luiteendn 21 wiqein
1111101 wé’qmuﬁugmﬁm%ﬂﬁwmmam% 3(2-2-5)

Fundamental Energy for Science Teachers
1112001 Mwdangudmsuaginerrans 3(2-2-5)

English for Science Teachers
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dudnwselinddwiuagivemans

Electronics for Sciences Teachers

INYINTAIUIN

Computing Science

ssiinendesiudmiunginermans

Introduction of Geology for Science Teachers
onfloafinenludmsuaginenmans

General Meteorology for Science Teachers
aungnuaanslsuseudmivasineimans

School Botanical Garden for Science Teachers
NNsiSEUIMeNsAuEE Mg Imans

Scientific Inquiry Learning
VANGATHATNANNITINNITSEUSING AN

Curriculum and Principles of Learning Management in Science
anudludomuunisnmstanisSeuiuasnalulad
wﬁhmiﬁﬂmsﬁguﬁugm

Technological Pedagogical Content Knowledge at the Basic
Education Level

1ATIUINYIAERNT

Science Project
dowalulafansaumanaznisdeansaaviaiiienisizoudinermans
Media, Information Technology and Digital Communication for
Science Learning

I IAERIANE

Science Education Research

fULUNINYIFERSANY

Seminar in Science Education

NANLARALATIZN

Principles of Analytical Chemistry

Fuailiugiu

Fundamental Biochemistry

Wugenans

Genetics

Urnen

Ecology

nslauselosianivg

Plant utilization

3(2-2-5)

2(1-2-3)

3(2-2-5)

3(2-2-5)

3(2-2-5)

2(1-2-3)

2(1-2-3)

3(2-2-5)

2(0-6-3)

2(1-2-3)

3(2-2-5)

3(2-2-5)

3(2-3-4)

3(2-2-5)

3(2-3-4)

3(2-3-4)

3(2-2-5)



1111001

1111102

1112101

1112102

1112104

1112202

1112401

1112501

1114107

1114108

4011102

4011103

4021105

4021106

4031109

4031110

2.3) ngu3ven-n laitfaendn
2.3.1) 3ven

WemansnmenndmsuaInemans

Physical Science for Science Teachers
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Energy and Environment for Science Teachers
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Mathematics for Science Teachers
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Biological Science for Science Teachers
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Earth System Science
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Principle of Science Learning and STEM Education
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General morphology and anatomy of plants and animals
weluladtnmdesdudmiuaginermans
Introduction to Biotechnology for Science Teachers
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Astronomy and Space for Science Teachers
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Electricity and Energy
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General Biology
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1. waddnwialy lidesndn 30 %u2wnn
1.1) ngu3vdeny 24 wiqenn
1.1.1) NguNTEIUALNITHRANT 9 wiaenn
0010102 mwlveiensdesns 3(3-0-6)

Thai Language for Communication

vanmsldnwlneifiewmunauAnaisassddmiudifeuluamsswi 21 sinvgnisdeans
sils Mawa M3suuaznadeu swdansldnwilvefieiauenanis@inwinasduaimeinnsly
deUsziaveing o

Principles of using Thai language to develop creativity in learners of the 21 century,
communication skills: listening, speaking, reading, and writing, using of Thai language to present

academic research and studies in various types of media.

0010202 arwdsngEiaRmuinEsn1s ey 3(3-0-6)

English for Study Skills Development

fwunagnsniseunwsingy Fnvgnsaaanion nseiuegenniuiofusad
uwazdeyadfAy Wauvinwen1seukasnagnslunisiseuadnm Wawineen1seufiddey nnseuiie
JulamnudAgyuazsigastden N13a3UAIIYN NITAIANUMLNEAIENTNIINNUTUN NMTaTAANT N353y
sURUUM S WU M3Tanuaavydeyadinuneiu Nseuegiliansag awaiuseaniam Wawina
gnslunsisey N15antuiin Nsaguay NsnenALLERsulnmeosA1YRITBInLLDY

Enhancement reading strategies previewing, predicting, skimming, and scanning;
enrichment of essential reading skills and vocabulary acquisition strategies: identifying main ideas
and details in paragraphs, identifying patterns of organization, making inferences, guessing word
meanings from context, word formation; categorizing information; reading critically and effectively;
development of study skills for further studies note taking, annotating texts, summarizing and

paraphrasing.

0010203 anwdanquamugiFeuluanasuil 21 3(3-0-6)

English for 21° Century Learners

Wamnaussnugnsieansnwdanguievinugils ya 61w 1Weu luaniunisaling 9 Tu
TAnUszriunanidunienis Bhdumanis Annslénwediegndios edesuads wangaufuuium s
Fonsasuuazianssunisléaiviiionsdearsuasnnusiuasie ‘Uuiimmiﬁwmamiauzmiﬁami
Awdanguiunmsiaminuedmiuanssei 21

Development of four Foundation English skills: listening, speaking, reading and writing
to increase communicative competence through formal and informal English expressions
frequently used in everyday situations. Emphasis on accuracy, fluency, appropriateness. Integration
of 21 century skills with communicative competence development: self-directed learning skills,
collaboration skills, critical thinking skills, cultural awareness, creativity, Information sharing and
decision- making skills needed for 2 1° century learners using communicative activities and

innovative materials.



1.1.2) nguwauauduuysd 8 waefin

0020110 AIUIIIVDITIN 2(1-2-3)

The Truths of Life

AUNLIYLAZFITUYIAVDITIN NITHAUIINYTIN MIULUITNEIAEAT ANEWT tazUSye
Whvnevesdin msfauinunmdin MsuAtymdin vinvediadoduiay wazdufaiw wwamnens
UszynAldvinuedin

Meaning and nature of life developing, life skills through science, religion and
philosophy, objectives of life, quality of life development, solving life problems, life skills for peace,
guidelines for applying life skill.
0020111 FuUVTEAINLALIAIUSTININY 2(1-2-3)

Aesthetic and Thai Culture

ﬂ’]i%JUiﬂ’J’lm’lJJ“lJa\‘iﬁi’iwma ﬂ’]iﬁ%’mﬂiiﬁﬂ’luaaﬂﬂiillﬁuaﬁllmﬂé ade AnuAsnsiluwf
FAL NIEANEAS deau uagwusssuUssdlveuuiiuguuiamssud nsueadiu n1sldBunaznis
waeulm lunswanseendeadisassdneimusssulvedionswaumienie ensuel day wazanlygn
ALATUANGTTUITLTITY LLazmiLﬁuﬁgﬁ%mmm miLLaNmmmi mia%’waiiﬁﬁaﬂzLLazi’wuﬁiiuﬁﬂﬁ
madlanueadlagdu Svivunsdsuuas wagmssuiuinedsdauguludnm

Perception of beauty in nature, human’s creation of art, beliefs, faithfulness in nation,
religion and majesty King, Thai culture and society based on perception of sight, sound and
movement, creative expression of Thai culture for the development of the body, emotions, social
skills and intellect, enhancement of ethics and morality, volunteering spirit, knowledge searching,
and creativity, art and culture understanding of oneself and others, adjustment to changes and
peaceful living in society.
0020112 anudulne Fnvd wasArdninszsvn 2(1-2-3)

Thainess, Way of life and The King’s Philosophy

a

UsyiRaanivflne anwazvoindinineg Tausssulve Uszinallne LLazqm{]auJapﬁma'u
Audulve n1sesyminfeanudulve wazdriinSnudlneg Ineraludenulne Asdisiuianssudn
oA uazasnsaUsElev esdmnuivesmansnszvnaznstenihmaninszsvgnisufiaie
WAILUINULDY

History of Thailand, characteristic of Thai living, Thai culture, Thai tradition and local
wisdom, Thainess, awareness of being Thai and Thai patriotism realization, volunteering spirit in
Thai society, participating in activities of volunteering spirit and public benefit, knowledge of The
King’s philosophy and practicing along The King's philosophy for self-development.

0020113  AguaneuazAdunaliad 2(1-2-3)

Laws and Good Citizenship

ngraneifefuTinUssdniu Ansuagnihfvommalosing Ansniediay Avimaasugia
AnsyeTmusssy @nsnisnisidies nsunasesineg seusulserdulng aandunisnisidios WaLIN1TNIS
NM5LUDY LazNNSHEIUTIUNINITILDY

Laws related daily life, rights and duties of Thai citizen, social rights, economic rights,
cultural rights and political rights. Thai governance, democracy, political institutions, political

development and political participation.



1.1.3) ngudnendans wmalulad wazwinnssy 3 wighn

0030105  2a1AAANININGIAERAS 2(1-2-3)

Smart Thinking with Sciences

NANNITUATNTEUIUNITAAVDINYBE NTEUIUNITAANIIINGIAIENS AdRAIansLY
sz maundamnazdadulaludin lngn1sAndessuunazasNassn

Scientific principle and human thinking process, scientific thinking process, mathematical
in daily life, problem solving and decision making through systematic and creative thinking.
0030109 nns@BNMAINELAzANILHagUAW 1(0-2-1)

Exercises and Sports for Health

ANUTILNY PR3aviEny LazUsvlertiuainseeniaenienasin wdnnswazTuReuTINTS
aaﬂﬁﬂﬁﬂmm‘ﬁ'aqmmw MseanmdIneifiofmLNaNsInNINNIINEF A 9 ATLABNAINTINAITOON
Adsmeuazivliaenndesiumatar o Innseenmdimenadldgunsaiiniesiiensoanidanioegn
Qn3s MaRNN15EaNANAINMElUANILUINITNITOINANEINEY NMIVRADULAEUTHIEIUNAANTTONNVINNNIY

Definitions, objectives and benefits of exercises and sports; principles and step of
exercise for health; exercises for improving physical performances; physical activity and sport
selecting related gender and age; exercise practices and sport equipment proper usage; exercise

practices in fitness center, physical fitness test and assessment.

1.1.4) NFUENINYINITUALNITIANTT 4 vi28nn

0040101 msaszviinfuazUsusrenisasundadulangalus 2(1-2-3)

Awareness and Adaptation in Disruptive World

n5¥u§ 1919 uagnseniinfentsdsuudasgatagiulufifisnu dinu taswgia nsiiles
dawandeu walulaBansawnd wasuInnssy nansenududent nansenudunIsiles nansenudu
WA HansenuiuAsiaden msldmalulaansaumanaruinnssy Msufuiuienddyminig
Msadinmnuunfluguuutlnisgrsiiviusenisiasuuladudsaugatagtilfesamngas

Perception, understanding and awareness of the current disruptive in dimensions of
society, economics, politics, environment, information technology and innovation, social effects,
political effects, economics effects, environmental effects, the use of information technology and
innovation. Adaptation for effective problem solving in new normal toward disruptive society.
0040102  BIANTUUIAINFY 2(1-2-3)

Happy Organization

ANNNNIBUAZUTELANVDIDIANT N1TINFNINLIAAONDIANT TAIUSTINVDIDIANTUUAINM
VAINYAY AVIUNNIERAEANAIAVBIBIANITUMIAINEY F9TINeUTeuIn MIUszendlddningndeuan
Lﬁal,a'%m%ﬁqmmqsu nsihauegsinuay nMstdusinlunisasisesdnsuieniuay

Definitions and types of organization, organizational environment, multi- cultural
diversity in organization, definitions and importance of happy workplace, positive psychology

applying for creative happy workplace, and participation in creating a happy organization.

1.2) ngu3vaen 6 iaefn



delifiFeuldFouimanding 4 auiififouaula Suaulitdosnin 6 miedn
1.2.1) NEUNTIUATNTREANS

0010302 aMw13uian1siosns 3(3-0-6)

Chinese Language for Communication

AN 28 tazUszloaniendusd1sdedmiunisaununludinuszdriu dndnyinwauley
nseenidss nMsiiniinvensieansanuIuluaniunisaleng 1

Basic Chinese language vocabularies, phrases and sentences in daily conversation;
Chinese phonetics (Pinyin) and pronunciation; practicing Chinese communication in various
situations.
0010402 mwndjutitenisiasns 3(3-0-6)

Japanese Language for Communication

Mdmii 28 wazUseloamundiuetnsiedmiumsaununludinused fu dndnusanuniu
waznseanides nsiiniinuensdeansneIuluaounisaling 9

Basic Japanese language vocabularies, phrases and sentences in daily conversation;
Japanese phonetics and pronunciation; practicing Japanese communication in various situations.
0010502 mwmmgtﬁamif?’iami 3(3-0-6)

Malay Language for Communication

Adne 28 wazdssloanwinatgegreiredmiunsaunuiludinuseinTu dndnusniw
mmguasmsaamﬁm mﬁ'E'Jnﬁnwﬂws?%aminwmawQ‘Luamumiaiem 9

Basic Malayan language vocabularies, phrases and sentences in daily conversation;
Malayan phonetics and pronunciation; practicing Malayan communication in various situations.

1.2.2) n&juﬂ'ﬁummmlﬁuqué

0020114 wawissRnu sssunAutanunislasiuaassudu 2(1-2-3)

Citizenship Education, Good Governance and Corruption Prevention

ANNRNIBUAZAIUEIAYVOINALIBS UNUM AVEWTAT wdnAu ﬂﬂgﬁ'ﬁ‘iﬂuﬁamﬂﬁﬂﬂu
Al Usuen waLﬁaﬂf"w’ummLU%SuLLanqﬂIaﬂwﬁiwﬁ WNAANAEY N15UTMITIANISETINAUIE Ty
wazmstleafunainaesiuiu msfauarUsuiliundnsssnAviaveminny

Definition and importance of citizenship, roles, principles, virtue, morality in social
dimensions, religion, philosophy, citizenship in the globalization, meaning, characteristics,
concepts, theories, management, good governance creating public consciousness, volunteering,
corruption prevention, measurement and assessment good governance of organization.
0020115 a'l’iaul:l/lﬂlﬁaﬂ’]il,%ﬂuj’: 2(1-2-3)

Information for Learning

AUNUIEUALAIUFIAYVDIANTAUNA AINABINITLY NTEUIUNITRAIUITNYENITF
A15aUNA ANADINTSITANTAUMA N1TAREDNWARIENTAUMA NITAUAUAITAWNA N15UTBLTUAMAT
A1TAUMA NTIATIBNUAZTUATIENANTAUNA N1TABABIAMINNIANTAUNA NISITLUTIINITONB AL
UITUIUNTY mﬁﬁ’muam'ﬁaumﬂugﬂLLUUUV]m’mﬁ%’]ms

Definition and importance of information literacy, processes development of
information literacy skill, needs of using information, selecting of sources of information,
information searching, evaluation of information values, information analysis and synthesis,

extracting of knowledge, writing reference and presentation in academic article.



0020116  WVEIBUSITIATNATIA 2(1-2-3)

Creative Learning Spaces
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Definition and importance of learning space, using creative learning space for lifelong
learning, meaning, scope and importance of creative learning spaces, category of creative learning
spaces, collection, services and access of creative learning spaces.
0020117  FanBilawawuIdIn 2(1-2-3)

Meditation for Life Development

AMUNLIBVBINITVINENNT AUsEasA 35N13 funeu aFuAUYIM SIS Anvazved
N13USNTTNLAENI9NENS Uselovtveanid anwazeinisaasiuauis waznisuiaunsiulely
TAnuszdntu audiunmsSeusaznisnu Snvay tusou Auauth Usslovivennuuazan Asiasy
Fesilaaun anuuanessevisaungiuItaaun uisaunziuitaaun vilanduidaau

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); Foundation knowledge about
introspection (Vipassana); differences between tranquility (Samatha) and introspection, layout of
tranquility and introspection; world community and introspection.
0020118  Tan Fewandon uywduaznsAsuula 2(1-2-3)

Earth, Environment, Humans and 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.
0020119  WASUNARIITHAITN 2(1-2-3)

Miraculous Power of Mind
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Psychological phenomena in science and Buddhism, methods of training psychic powers
in various ways, measuring the Aura energy in the human body, psychic benefits in daily life,

scientific equipment supporting power of mind assessment.

0020120 A1SHABUAUVALEINUEURIS 2(1-2-3)



Conflict Resolution through Peaceful Means
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Concept and theory of conflict, peace, violent conflict prevention, conflict and violence
analysis in personal, community and international levels, model of peaceful means in solving
peace-threatening problem.
0020121 &3 wihil waznisidaudanlunswanvioshy 2(1-2-3)

Rights, Duties, and Participatory in Local Development
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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 government organizations, problem, obstruction and solution trends of Thai
local administration.
0020122  33UUSIVNNTINY 2(1-2-3)

Thai Bureaucratic Administration
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Central, regional, and local administration, centralization, decentralization, duties of
bureaucratic units, independent organizations, privatization, government officials, government
revenues and expenditure, e- government, e- service, public hearing, and public information
awareness.
0020123  gUAUTINAIEININEG 2(1-2-3)

Happy Life through Psychology
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Life quality development, self-development, adjustment for balance and happy life,
life- planning, human- relationship development, leadership, life- crisis management, lifelong

learning for self-development.

1.2.3) nguinerd1ans malulad wazuinnssy
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Agriculture for Quality of Life Development
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Way of life and agriculture, benefits and classification of agriculture, agriculture and
climate, applying of agricultural materials to promote health, agriculture for hobby, agriculture for
driving the community economy, problem solving in agricultural products with innovation and
processing, agriculture product value added.
0030107  wAlulaBkaAZN1TAINATIAUIANTTY 2(1-2-3)

Technology and Creative Innovation
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Knowledge, understanding related technology, selecting and applying to improve the
quality of life to creating suitable innovations for social context and changes.
0030108  §UN WA YR 2(1-2-3)

Good health Good Life
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Basic knowledge of health, importance and dimension of health, health care of life
stages, principles of common household medicine, modern medicine, traditional medicine and
health products used in daily life, drug abuse, sex education, knowledge related tobacco and
cigarette, mental health care, health innovation and technology.

1.2.4) NHUENINGINTITUALNITIANTT

0040103 n1sUsznaunTsalylna 2(1-2-3)

Modern Entrepreneurship
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Concept and theory creating entrepreneurial, searching for opportunities and dealing
with business in a change age integrate knowledge with the science of management and business
administration, strategies for entrepreneurs and small business management.
0040104 N1INAIAYIRRAA 2(1-2-3)

Smart Marketing
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Concept and theory of marketing competitiveness analysis, applying psychology on
consumer behavior, market segmentation, targeting, product positioning, branding, modern
business management, modern marketing management through online and offline, marketing for

community business.



0040105  #enulnglugania 2(1-2-3)

Thai Society in Digital Age
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Concept, definition information with digital media and social networks, the change of

Thai society to a digital age society, understanding and skills in using creative digital technology,
learning and adaptation in the digital age through social processes, awareness of morals and ethics
in the use of digital technology.
0040106 @anuUUMILETasludeRdia 2(1-2-3)

Storytelling Digital Media Design
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Storytelling through various forms of content storytelling, telling a story by video, voice,
dialogue and various production techniques for platforms in digital media.
0040107  nunsAneieaudunaia 2(1-2-3)

Educational Games for Citizenship
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Importance educational games and citizenship, types of educational games, guidelines
of educational games design to develop characteristics of citizenship; using media technology, and
innovation on educational games to develop citizen; educational games activities management for
citizenship in democratic regime.

2. RUINIVUINIZATY
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1001105 InInendmiung 3(2-2-5)

Psychology for Teachers
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Psychology for teachers- concept, principles, and theories; developmental
psychology; educational psychology; counselling and guidance psychology; learning styles;

remedial learning; student support system; and student case study.



1001120 MANGATUAZNITIANTITEUS 3(2-2-5)

Curriculum and Instruction
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Curriculum-  principles, importance of, design, and types; curriculum
development process; curriculum management; Basic Education core curriculum; school
curriculum; curriculum assessment and report; Teaching and learning- principles, models,
methods, techniques, skills, learning theories for child-centered learning and the 2 1st century
learning skills; blended learning; integrative learning; learning of students with special needs;
learning environments-  physical, social, emotional, spiritual, and intellectual learning
environment; trends of modern curriculum and instructions.

1001121 UfjuRnsuangasuazn1sdansitens; 1(0-3-2)
Curriculum and Instruction Laboratory
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School curriculum in action focusing on child-centered learning and related to
life styles and local context; designs and plan activities for the learning skills of the 21st century,
classroom management in action; learning medias and resources in action; learning assessment
and evaluation in action; microteaching through research and development process.

1001202 ﬂ"ﬁ&ﬂ‘lVIElLﬁﬂﬂ"li?i@ﬁﬂié’]%%ﬂﬂg 2(1-2-3)

Communicative Thai Language for Teachers
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Thai usage skills- listening, speaking, reading, and writing; body language; digital
technology and Thai language learning; digital learning sources; Thai language and culture; Thai
literacy and student learning achievement.

1001203 Awsanguiitansieansdmiuag 3(2-2-5)
Communicative English for Teachers
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English skills for teachers — listening, speaking, reading, and writing skills; English

vocabularies and idioms for teachers; listening and reading strategies; English conversation;
classroom dialogues; classroom presentation; English for academic purpose; English digital
learning sources, English learning media; English classroom in action.
1001205 n1sUsEliunsiReusiasnsUsERUAMAINNTANYN 3(2-2-5)

Learning Assessment and Educational Quality Assurance
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Principles, theories, and practices in learning assessment and educational quality
assurance; morality and code of ethics of the educational assessor; authentic assessment;
learners’ competencies assessment; differentiated assessment; assessment of students with
special educational needs; learning assessment design, statistic for learning assessment and
educational quality assurance; development and validation of assessment learning tools;
application of assessment results- student and instructional improvement; guidelines for designing
self-assessment report in accordance with internal and external quality audit; and school quality

assurance implementation and development.

1001204 walulagndvaiiianisinen 3(2-2-5)

Digital Technology for Education

WWIAA NANNTT 83AAIINS YourwaussousifetunalulaBfdviaiensinm ns
Sviviudemsaumanazmaluladgudln madfuazszgndlidenivia mslinoufinmes sumedidn
Usunsuianndendsia Tusunsudniaguiumsuszanad msuduauaznsiiaue My
saufunuvesulay msufdgmmanaiaveansldanumelulad nsufudsuinuslugedda ns
idon nsasassauinnssuwazmalulagfdvialunisinnisseus

Educational digital technology- concepts, principles, knowledge, competency,

and practices; media and digital technology cognizance; application of computer networking; basic
office programs; digital media development and implementation; use of educational online
collaboration tools; solving of online learning application barriers and technical problems; design

and creation of digital technology for learning; future trends of digital technology for learning.



1001206 ns3seutanswaLInsGous 2(1-2-3)

Research for Learning Development
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Concepts, theories and principles of educational research. Types of research, research
methodology, and code of ethics for researchers. Problems of learning analysis, research problems, and
research objectives. Review of literature, conceptual framework, research hypothesis, population and
samples. Designing research for learing development, selecting learning innovation for learners’
development, developing research tools, data collection, data analysis, and statistics for data analysis.
Conducting research report, and research finding presentation. Applying research finding in learners and
instructional development. Practice conducting research for learning development.
1001208 m'swﬁsuu%umaﬂanLtazng]wmamamsﬁnm 2(1-2-3)

Global Changes and Educational Laws
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The 21st century- the century of changes- technolosical, scientific, climatic, social,
economical, political, environmental, and cultural changes; the King’s philosophy and educational
changes; educational philosophy and educational changes; sufficiency economy and educational
development; education for sustainable development; competency- based education;
professional ethics, morality, personality, human relations, and teaching spirits; personality for
teachers, human relationship for teachers.

The laws governing education practices- the Constitution of the Kingdom of
Thailand (in relation to education), the National Reform Plan (in relation to education), the
National Developmental Strategy (in relation to education), the National Education Act, the
Ministry of Education Administration Regulation Act, the Teacher Civil Servant and Educational
Personnel Regulation Act, the Teachers and Educational Personnel Council Act, other subordinate
educational laws, regulations, by-laws, promulgations, teaching professional standards, teaching

license.
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1001301 nsEnUURIMTINTENIaTeN 1 (Seudnuag) 2(90)
Professional Practicum 1 (Teacher’s Work)
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Teacher’s works and knowledge — observation of and knowledge exchange on the
teacher’ s and the principal’ s daily roles and responsibility relating to students, peers,
superordinate, school committee, parents, community members, educational personnel, and
school outsiders. The focus is on the observation of and the exchange of knowledge about the
relationships between teachers and students — inside and outside the classroom context, the
observation of and the exchange of knowledge on classroom learning environment, the
observation of classroom climate. Also, teacher students are assigned to observe, analyze, and
synthesize behaviors and practices of teachers in the classroom and in the school. They are
expected to learn about the relationships between the teacher and the principal, the teacher and
his peers, the teacher and the parents, as well as between the teacher and the school external
personnel. Individual students who participate in Professional Practicum |-program are required to
prepare a report on what they learned and observed and exchange their experiences with peers,
mentors, and their academic supervisors. They are also required to share their after action review
(AAR) with their peers and academic supervisors as well as to present the AAR in the school’s

professional learning community (PLC) and seminar for their own professional improvement.

1001302 nsEnUURINTINTENIaEeN 2 EnufuRaugdasng) 2(90)
Professional Practicum 2 (Teaching Assistant Practice)
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Teaching assistant — assisting a teacher (mentor) in the classroom. The students
who participate in the program are required to assist the teacher in designing the school curriculum
as well as preparing lesson plans, learning/ instructional media, teacher- pupil interaction designs,
learning measurement tools, and homeroom activities, The participating students are required to
assist the teacher in carrying out her teaching-and supporting tasks as well as helping the teacher
in solving learning and classroom problems. They assist the mentoring teacher in creating desirable
learning environments in the classroom and the school. They have opportunities to share and
exchange ideas regarding alternative solutions to the different classroom and school problems
based on what they learned from the university classroom with their mentors. They are expected
to learn on how to effectively manage the classroom for higher learning. They are expected to
learn on how the effective and high quality teacher perform and behave. They are expected to
learn on how to build trust, love, and care among their pupils. They assist the teacher in giving
classroom feedbacks to pupils and parents. They participate in the after action review activities
and prepare the report on what they experienced and learned in the program. The report is shared
with their peers, mentors, and academic supervisors at the end of the program for the
improvement of future practicum and their own professional development.
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Professional Practicum 3 (Learning Management Practice)
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Teaching of the major subject. Students who participate in this practicum are
required to prepare and plan for the teaching of their individual major subject under the close
supervision of their individual mentors. Under the advice of their mentors, they study and analyze
the core curriculum, identify the learning outcomes/ objectives, design the learning plans and
teacher — pupils interactions with the emphasis on active learning and pupil- centered approach.
They prepare and choose learning/ instructional media most suitable and viable for learning. They
create learning environments for maximum learning of their pupils. They develop and apply the
measurement tools suitable for the assessment of the 21° century skills and competency. They
monitor pupil learning and their own teaching. They remediate the pupils who are lacking behind

their peers. They contemplate on factors facilitating or impeding their classroom practicum



success. They participate the after action review session and share their experience and learning
with their peers, mentors, and academic supervisor for future improvement of the practicum and
their own professional development. The submission of the report on the practicum is required.
1001304 nsujianisaeuluaatufnunluaividvanig 6(540)

School Internship
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Works and knowledge of teachers — blending of university classroom knowledge
for school classroom practice; understanding school context and environments; understanding
pupils’ interests, backgrounds, and learning styles and designing the curriculum accordingly;
preparing classroom teaching/ learning plans- semester planning and daily plans; preparing and
conducting classroom action research; preparing learning and instructional tools; creating
conducive learning environments; designing daily teacher- pupil interactions, implementing
learning and teaching plans; conducting active learning activities; monitoring and assessing pupil
learning and teacher teaching; giving feedback to pupils and their parents; providing remedial
learning where necessary; participating in creating conducive school climate; participating and
cooperating in school extra curriculum activities; participating and cooperating in school-
community relations activities, working and cooperating with parents, peers, mentors, and the
administration in maximizing pupil learning; sharing and exchanging classroom/ school experiences
with peers, mentors, and practicum supervisor for future improvement; participating in practicum
seminars; keeping good personality at all time in the classroom, in the school and in the
community; maintaining and observing teaching spirit and professional ethics and standards;

preparing and submitting lessons learned through the practicum.
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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.

1111102 wiuazdwIndeudmiuaginendans 2(1-2-3)
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.

1112101 AAANEASTEUTUAINGAEAS 3(2-2-5)
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 MeramansganmdmuazImeaans 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 negnAanslaniaszuy 3(2-2-5)

Earth System Science

asdUsEnouLarAuduRusvassruulan nssuunaUdsuwlasnislulan waruy
falan sydlfidAse nine1nsssdl unuiniessdl uagnsiluldusslond augandsauvedlan s
MYUREUTD0INAUULAN NSRS m'mguﬁawuaﬁjﬂummaym nszvauNsWasuLasgiionne
TanfifnansenusedeliTinuazdandon nswensaiednia esursUsngnsalsssuvRdiendn
Wemans 1 AuIgnsiansseuiineimans

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.

1112202 wannsisEugINEIAmEnsuazaziNAnY 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.
1112401 Fuguineuaznisinnanaluvasisuazdnd 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.
1112501 weluladZanmidesduduiuagineraans 3(3-0-6)
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.
1114107 A1IIANEASHATAINARMTUATINGIAENT 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.
1114108 I uazwaseau 3(2-2-5)
Electricity and Energy
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Electric source, 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.
4011102 Wandvialy 3(3-0-6)
General Physics
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Physics principle and application. The topics cover Mechanics, Fluid,
Thermodynamics, Waves and Sound, Electricity and Magnetism, Electromagnetic waves, Optics
and Modern Physics.
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General Physics Laboratory
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Experiments related to measurement and errors, Mechanics, Waves, Electricity,
Magnetism, Optics and Modern physics.
4021105 Al 1 3(3-0-6)
Chemistry 1
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Atomic structure, stoichiometry, chemical bonds, properties of representative
and transition elements, gases, liquids, solutions and solids.
4021106 Ujuanisiadl 1 1(0-3-1)
Chemistry Laboratory 1
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Practice and safety in chemistry laboratory, chemicals, experiment that related
to using basic chemical equipment, preparation of solutions, titrations, gas laws and experiments
related to the contents in chemistry 1.
4031109 Finewialy 3(3-0-6)
General Biology
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Organization and characteristics of organisms, scientific methods, biological
molecules, cell and metabolism, genetics, evolution mechanisms, biodiversity, plant structure
and function, animal structure and function, ecology and behavior.
4031110 UjtiRn5823meniialy 1(0-3-1)

General Biology Laboratory
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The laboratory related to the following aspects; organization and characteristics
of organisms, scientific methods, biological molecules, cell and metabolism, genetics, evolution
mechanisms, biodiversity, plant structure and function, animal structure and function, ecology

and behavior.
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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.
1112001 MEBNUAMTUAFINEIANENT 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.
1112103 dudnnsaiinddmiuaginenaans 3(2-2-5)

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.
1112301 INYINITAIUIN 2(1-2-3)

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.

1112402 ssdiinendasfudmiuagineraans 3(2-2-5)

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

1112403 andeningmludmiuaginendans 3(2-2-5)

General Meteorology for Science Teachers
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Fundamentals of meteorology, global 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.

1112404 daungnuAanslsaseudmiuaginetsans 3(2-2-5)
School Botanical Garden for Science Teachers
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Basic knowledge of the School Botanical Garden including guidelines and
compositions, the principles of operation and management of the School Botanical Garden,
integration of local natural resources as instructional media to Learning Strands of science
teaching at basic education levels, including of conservation, development, and sustainable

uses, and exercises and practices related to the contents.

1113101 nsEEUiiIen1EuEENIneIAans 2(1-2-3)
Scientific Inquiry Learning
sTsIAvesIneNmans nszuIunsAuaIEmsInemansildlufunuiaresue

UsIngMIainusssmd nsilsuiiisunssuiunsduiansmainenmansiuamansdu vannisuas

gULLUUsuaﬂmi?iami NMIARLAYNITARANTINOINEFERS AUINETeNYENTEUILNINITEmEAnS

msHnUURMINslEvinwenszuIuNIINIINgemans mﬂi’fﬂizmumiLLf’ﬁjmwﬂuﬁwmmam‘ ﬂasn/lé
nsldAaINNTERAUNITAR an1uNITaldIaRILaY ﬂimﬂﬂ‘iﬂ’mﬂﬂLﬁ’iiJﬂ’]iWGMU’m’liﬂmmmLLa nsdeans

MAIMEERS TInIEnsALARTiTReUsER I manuardny
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.

1113201 nangnsuaznIsINNISEeusInenfans 2(1-2-3)
Curriculum and Learning Management in Science
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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, the new trends of learning theories and the organize of science learning

atmosphere, and evaluation.

1113205 anudluidomuuanisnisianisdeuduazmalulad 3(2-2-5)

sERUNsAnETuNugIY

Technological Pedagogical Content Knowledge at the Basic

Education Level
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Teaching approaches, instructional and assessment strategies, curricular and
laboratory materials for basic education, integrating; science knowledge, information technology
and multimedia, morality and ethics in science and ICT for learning activities, designing science
lesson plans for basic education and microteaching.

1114101 1AT99IUINGIANERNS 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.

1114106 fowmaluladansaumanaznnsdeansavviaiionisizouiivenmans  2(1-2-3)
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.

1114201 38 INenAansAnen 3(2-2-5)
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.
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Seminar on Science Education
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Meaning, scopes, and types of academic seminar, inquiring the trends and
knowledge of modern science and technology, and science education in Thailand and
international involving curriculum, instruction, evaluation, learning media and technology, and
innovation, Analyze those knowledge into designing science activities, study the topics depended
on the individual interesting for writing the academic articles which shows analyzed and
synthesized thinking and share through the discussion in the classroom.
4021121 nantARIATINR 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.
4022501 FaadiNugiu 3(2-2-5)
Fundamentals of Biochemistry
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Properties, functions and components of cell, acid, base, buffers, carbohydrates,
proteins, enzymes, lipids, nucleic acids, vitamins, hormones, digestion and absorption,
metabolism of biomolecules, experiments related to buffer solution, physical and chemical
properties of biomolecules.



4032401 WugAans 3(2-2-5)

Genetics
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The outcome of hybrid, probability and statistics test, gene and chromosome,
linkage gene and recombination, multiple allele, the control of gene quantity and gene quality,
the variation of hybrid, gene mutation and chromosome mutation, genetic engineering and
genetically modified organisms (GMOs), the population of genetics, the genetic inheritance of the
outside nucleus.
4033101 HAnen 3(2-3-4)

Ecology
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Fundamental of ecology, ecosystem, energy, limiting factors, nutrient cycles,
population, community, ecological succession, population distribution, utility of ecological theory
to protect and resolution environment.
4033404 nslduszlagdainineg 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.
4064904 dn12zlandaunazNanssny 3(2-2-5)

Global Warming and Its Impact
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Problems, causes, effects from global warming, direct and indirect impacts of climate

change and topography changes, green house effects, natural disasters, the changes in ecology
and biodiversity, agriculture, water sources, economy, society, and health and sanitation, the
guidelines for decreasing of problems and impacts of global warming.
4091401 UARAGHALAZITVIANIATIATIZA 1 3(3-0-6)

Calculus and Analytic Geometry 1
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Analytic geometry of line, circle, conic section, limits and continuity, derivatives
of functions of one variable and applications, higher derivatives, elementary integration.
4162511 FIIMINUNITAUAGUNN 3(3-0-6)

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.

4173202 e ludinuszaniu 3(2-3-5)

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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1111001 "Tmmmam%mElmwﬁm%'ﬁ.mg%w&nmam% 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.



1111102 wisnuuardwandeudmiuaginenaans 2(1-2-3)
Energy and Environment for Science Teachers
WlUIBUAZNNTINUHUATUNG 1Y UsednSamnsldndany n1seysnendany uas

waumyuIeu waldy aaiunsal uasmaluladgulviduniseydndnduunasdunndon ns

L‘tJSSJuLL‘Uaﬂam‘wqﬁmmmLazmaﬂiwwia?iﬂLLamﬁau au%é’zyigﬁLLassﬁamnaﬂﬁmﬁﬂLL’mﬁ’aumna

nszuuitueInIsALNeE9 B MIrBauazuilanognadiiiu nseenuuudsinaasusia wagnis

ponuuUAaNTIINMIFeuSumseyintndsruLardsndonllsaiou

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.

1112101 AAANEATEUTUAINGAEAS 3(2-2-5)
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 MemansdInmdmiuazImenaans 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 nerranslanieszuu 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.
1112202 wanNsBEuiINeIAEnsuaasiNAnY 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.
1112401 Fuguineuazneiananaluvasivuazdnd 3(2-2-5)
General Morphology and Anatomy of Plants and Animals
JUNSI dauguinen dnwazateuen uaznieiniamans anvazlassaieniely
yosily wardnd vafsyud uasUfiRnisiiAeades
Biological characteristics, morphology, anatomy of plant and animal including
basic concepts in human, and exercises and practices related to the contents.
1112501 Lwﬂiuiaﬁ?nmwLﬁmﬁuﬁm%’mg%mmmam% 3(3-0-6)
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.

1114107 A19IANERSKATRINARMTUATINEAENS 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.

1114108 WA uazwaseu 3(2-2-5)
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.
4011102 Wandaaly 3(3-0-6)
General Physics
ndnmManeitnduarnsUszgnd emeseusquiatena namans vedlva g
vnarand aaukaradudes Indhuazuivdn aduudwdnli deumansuagidnduaull
Physics principle and application. The topics cover Mechanics, Fluid,
Thermodynamics, Waves and Sound, Electricity and Magnetism, Electromagnetic waves, Optics
and Modern Physics.
4011103 UjtiannsWandilY 1(0-3-1)
General Physics Laboratory
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Experiments related to measurement and errors, Mechanics, Waves, Electricity,
Magnetism, Optics and Modern physics.
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Atomic structure, stoichiometry, chemical bonds, properties of representative

and transition elements, gases, liquids, solutions and solids.



4021106 Uguannsiadl 1 1(0-3-1)
Chemistry Laboratory 1
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Practice and safety in chemistry laboratory, chemicals, experiment that related
to using basic chemical equipment, preparation of solutions, titrations, gas laws and experiments
related to the contents in chemistry 1.
4031109 Finewialy 3(3-0-6)
General Biology
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Organization and characteristics of organisms, scientific methods, biological
molecules, cell and metabolism, genetics, evolution mechanisms, biodiversity, plant structure
and function, animal structure and function, ecology and behavior.
4031110 UjtiRn 582 3meniialy 1(0-3-1)
General Biology Laboratory
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The laboratory related to the following aspects; organization and characteristics
of organisms, scientific methods, biological molecules, cell and metabolism, genetics, evolution
mechanisms, biodiversity, plant structure and function, animal structure and function, ecology
and behavior.
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