wdngnsaziansindin arvndviinermansiily 4 9)

Bachelor of Education Program in General Science
ASANEATUMINN (3neAnansaalu) Bachelor of Education (General Science)
A.U. (nendAransinalu) B.Ed. (General Science)
nangnsusuuse WnsAnsy 2565

Uiy

HAnAFINemansnimuseus Wuduidnunisdanisiseuiinermansuarnisasisuinnssy 4
ANUASVElWININAT L nYAMTITHLALATEsTIL LIV TN

TUILEIAVIINANGNT
wéngnsasanstudin anwdviinenmansiily (4 9) Tinquszasdlunisnandndinagaonndes

UNANISITEUIANUNTBULIATIIUANIAITEAURALANY Imaﬁmsﬁmgﬁuﬂﬁﬁ@mﬁﬂwmﬁﬂm'al‘tlﬁ

1. fenudanudilaludeniisingimansiluuag msdanszurunisifeud amnsadily
Uszgnaldlunisdansiseudinermanslasg1aiuseavana

2. IINYEMIWAIMIANILILAZATIIMENTEUIUNTNITIN1Aans n1suitymilaeidinemans
faussouzmaineiemans WothlUlflunsdnnsBouiineenans

3. danuanunsalunisfniiasizn n1Aneg1elilsugIa NsAnaseassa amnsaululelunis
SeusuaraieassAwinngsy

a.  fienuaunsalunisidniviienisdeasuagldinaluladansauna TunisufiRauldedis
Wigay

5. feeeRfirdoineimaniuaznsiamsiieudinermans Teiveimans waznisuarsnanag
ogeseiileg

6. HAMTIIN ITUTITU UALITIUIUTTAIVITN

IUURULAR
ﬁﬂmwmsﬁmamaawé’ﬂgmwﬂL?im laideenin 132 wdlein
NUIUNILANTIUARBANANEATION-IN laideenin 141 wlefn
Taseadamdngns
" nguivenifien | nguivienn
BUINIYN R Do
(Bua8nn) (ua8nn)
1. vaedvdneiald  Lidesndn 30 30
1.1) ngudv1Ueny 24 24
1.1.1) ﬂfjumwmaxmﬁa"ami 9 9
1.1.2) nguimuanudunywd 8 8
1.1.3) ngudvenenans welulad waswinnssy 3 3
1.1.4) NANAVINGINTUALANTIANNT a 4
1.2) ngudvaan 6 6
2. AUARAITIANITAY  Lddeanda 96 105
2.1) nguvIAINAZ 34 34
2.1.1) A3 22 22




- nguivnenifien | nguiviienin
NUINIY A A
(Benn) (wuenn)
2.1.2) I fuAnsaeuluaniufinm 12 12
2.2) ngadvienifen  laitisendn 62 -
2.2.1) FvwenUAy 41 -
2.2.2) I Laenten 21 -
2.3) ngsivnenn  livesndn - 71
2.3.1) 338N - 41
2.3.2) 33 - 30
3. nuaedvdends hiteendn 6 6
suvieinnaaavangns  Liteendn 132 141
318731
1. e Anwnialy lideenda 30 waenn
1.1) ngudvdeny 24 wiqenn
1.1.1) N§UNTEIUALNITHEANST 9 wqenn
0010102 nwilneiiienisdeans 3(3-0-6)
Thai Language for Communication
0010202  Awdsnguitenaunvinugn1sey 3(3-0-6)
English for Study Skills Development
0010203  mwdangudmiugideuluamssui 21 3(3-0-6)
English for 21°" Century Learners
1.1.2) nguwaunnutuuyed 8 vuaenn
0020110  AYIUAIIVDITIN 2(1-2-3)
The Truths of Life
0020111  @uvnssnnuayinussIUlng 2(1-2-3)
Aesthetic and Thai Culture
0020112  anudulve A0A uazransnges1vn 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) ngudnendans wmalulad wazuinnssy 3 niaefin
0030105  QAINAANININYIAIENT 2(1-2-3)
Smart Thinking with Sciences
0030109 miaaﬂﬁﬁé’qmmmzﬁwmﬁaqﬁumw 1(0-2-1)
Exercises and Sports for Health
1.1.4) NHUENINYINITUALAITIANT 4 vaenn
0040101  msnszmiiniuasuiuirenisudsuutadlulangalvsl 2(1-2-3)
Awareness and Adaptation in Disruptive World
0040102  BIANTUYNAIINAY 2(1-2-3)

Happy Organization




0010302

0010402

0010502

0020114

0020115

0020116

0020117

0020118

0020119

0020120

0020121

0020122

0020123

0030106

0030107

0030108

0040103

1.2) nguiviaen

6 MU28nA

yelvgiseulaiseuimanseng 9 anundseuaula Suwiulivdesndt 6 viiein

1.2.1) NEUNTEIUALNITHOANT
Mwduiionisdeans
Chinese Language for Communication
mmcﬁﬂmﬁami’ﬁami
Japanese Language for Communication
mwmmqﬁamaﬁami
Malay Language for Communication

1.2.2) ngunmuIAMaduuyed
wallesfinyy sssunAviadunistosiuaessudu

Citizenship Education, Good Governance and Corruption Prevention

miaummﬁamiﬁauﬁ
Information for Learning
WIS EUSLTIAT AR
Creative Learning Spaces
auSifiewaudin
Meditation for Life Development
Tan Awnadey wywdlagnsudsuulas
Earth, Environment, Humans and Change
WAINAARTTIUNIIR
Miraculous Power of Mind
nsunluAnuaLdIeduRie
Conflict Resolution through Peaceful Means
05 vl wazn1sddrusaalunsWauviesdy
Rights, Duties, and Participatory in Local Development
STUUTI9N5INY
Thai Bureaucratic Administration
FUAUTINAEANINe
Happy Life through Psychology

1.2.3) nguanedans wmalulad wazwinnssy
mwnﬁamsﬁwmqmmw%’im
Agriculture for Quality of Life Development
wialuladuaznsassassauinnssu
Technology and Creative Innovation
JUNINA FING
Good health Good Life

1.2.4) NUEMINGINITUALAITIANTS
nsusznaunsadiell

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)



0040104

0040105

0040106

0040107

1001105

1001120

1001121

1001202

1001203

1001204

1001205

1001206

1001208

1001301

1001302

1001303

1001304

N1SARINVIYRAA 2(1-2-3)
Smart Marketing
derulneluyafdva 2(1-2-3)
Thai Society in Digital Age
genuuunsiadedludondia 2(1-2-3)
Storytelling Digital Media Design
nunsfnwiiiernudunadios 2(1-2-3)
Educational Games for Citizenship
2. vaandvianizdy  ngudvienifen  laidieendn 96 WU2EAn
ngudvv-ian  laidfaundn 105 wiaefin
2.1) NFUAIYITINAF Laitfaandn 34 wiqefn

2.1.1) ATNAF 22 wiaeia
M@ mIUAg 3(2-2-5)
Psychology for Teachers
VANGATHANITINNITSEUS 3(3-0-6)
Curriculum and Instruction
U URnsvdngmsuagnisianisiseus 1(0-3-2)
Curriculum and Instruction Laboratory
mmi‘mLﬁamsﬁamié’m%’mg 2(1-2-3)
Communicative Thai Language for Teachers
awanguiiionsdeansdmiuag 3(2-2-5)
Communicative English for Teachers
wmeluladRdviaiientsfinw 3(2-2-5)
Digital Technology for Education
NsUsEINNNSSEuIRaEN1SUTEAUAMAINNNSANY 3(2-2-5)
Learning Assessment and Educational Quality Assurance
mAdeLiemsmuINSeus 2(1-2-3)
Research for Learning Development
mmJ?isJuU‘%wsuaﬂammgngumamqmiﬁﬂm 2(1-2-3)
Global Changes and Educational Laws

2.1.2) Iguamsaauluaaiufinm 12 wiqwna
MSRNUGURINInsEniesey 1 (Seuianuag) 2(90)
Professional Practicum 1 (Teacher’s Work)
nsENUURIMTnsEninasey 2 AnujiRauddiens) 2(90)
Professional Practicum 2 (Teaching Assistant Practice)
nMsRnUURININszinateu 3 EnujiRnsdanisiseus) 2(90)
Professional Practicum 3 (Learning Management Practice)
n1sufuRnsaeuluanudnyiluaiviivianiy 6(540)

School Internship



2.2) AgaITBNLAYY Laifaand 62 wiaefn

2.2.1) 3 nanUsAu 41 wiqghin

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

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

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

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

1112106 Iverenanslaniaszuu 3(2-2-5)
Earth System Science

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

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

1112501 mvﬂu’laﬁ%amwLﬁaﬁuﬁm%’wﬁ]ﬁmmmam% 3(3-0-6)
Introduction to Biotechnology for Science Teachers

1114107 ;AansiareInAdmsuaginelmans 3(2-2-5)
Astronomy and Space for Science Teachers

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

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

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

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

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

4031109 General Biology 3(3-0-6)
UFtRnsTImeialy

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

2.2.2 3y uenidan Witeunin 21 wdagha
1111101 Wé’wuﬁugmﬁm%’mﬁmEnmam% 3(2-2-5)

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

English for Science Teachers



1112103

1112301

1112402

1112403

1112404

1113101

1113201

1113205

1114101

1114106

1114201

1114202

4021121

4022501

4032401

4033101

4033404

dannsefinddwiuaginenaans

Electronics for Sciences Teachers

INYINTAIUIN

Computing Science

ssiinenloaudmiuaginermans

Introduction of Geology for Science Teachers
gnfenAinginludmiuasinenmans

General Meteorology for Science Teachers
aungnuaanslsuseudmivasineimans

School Botanical Garden for Science Teachers
NSSEUIAILNTAUEENINGIAENS

Scientific Inquiry Learning
MNGATULATNANNITIANTSISEUI NG Ians

Curriculum and Principles of Learning Management in Science
anudludomuunisnmstanisSeuiuasnalulad
sedunsfnunduiiug

Technological Pedagogical Content Knowledge at the Basic
Education Level

1ATIUINYIAERNS

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

I IAERIANE

Science Education Research

fULUNINYIFERSANY

Seminar in Science Education

nanLAIIATIZY

Principles of Analytical Chemistry

Tueilitugiu

Fundamental Biochemistry

Wugenans

Genetics

UnAInegn

Ecology

nslduselosiainiig

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) nga3ven-n Laitfaundn
2.3.1) J¥en

Wemansnmenndmsuaineimans

Physical Science for Science Teachers
winukarduneadendmiuasingmans
Energy and Environment for Science Teachers
AdlnransdmsuaTIne1mans
Mathematics for Science Teachers
WPNENTTINNEMTUATINE AN
Biological Science for Science Teachers
Inenmanslaninszuu
Earth System Science
waNMIEEUFINmansLaasinAny
Principle of Science Learning and STEM Education
FugnuAneuazneinavhluvesiivuasder
General morphology and anatomy of plants and animals
mvﬂu’laﬁ%amwLﬁaﬁuﬁm%’wﬁ]ﬁmmmam%
Introduction to Biotechnology for Science Teachers
ATIMERSHATeINMAGIMTUATINeAERS
Astronomy and Space for Science Teachers
I wazwaesu
Electricity and Energy
TNVl
General Physics
UFTRnsAEN ALY
General Physics Laboratory
Al 1
Chemistry 1
RNl 1
Chemistry Laboratory 1
FAnevily
General Biology
UFtRnsTImeialy
General Biology Laboratory

71 wi9enn

41 WUIWNA

3(2-2-5)

2(1-2-3)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)



2.3.2) 3vln laitfaandn 30 waein
TnotihdAnwideadenGeuluneininvemingnsaviivlaavmilediln
gouluuninendesvdgnszuas Iwiulitdeundi 30 wiieds
6  wUleNA
3. UNINIYNADNLES Laitfaendn

envnmednildeaeuluminedernsgrszuns Tnglidriuseiniieedeunuds
uaiodlifuneiniismuslnioulaglidumnennlunusimsdiSandngaevesayind daindnuw

anunsadeneulamumuodauasaualla



AN UNYS182%

1. vandvndneiialy Titfeandn 30 wu2wnA
1.1) ngudvdeny 24 vingin
1.1.1) NguNTEIUALNITHRANT 9 wiaenn
0010102 mwilneiansdoans 3(3-0-6)

Thai Language for Communication

vanmsldnulneiflewmuanuAnaisassddmiudieuluamssuil 21 vinwennsdeans
nsils Msyn nMseuuaznsdey ufsliauilneiiediausnansinwnazAuaimaivnsly
AouszLanea 9

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 arEndsngEiaRmUTinEEN1SEeY 3(3-0-6)

English for Study Skills Development

fiaunagnsnseIunwSingy fnvensamaiien masiuegTnsuiiedulsudu
wazdoyadiAny Wwuvinwenseukarnagnslun1siseumdnmg Wawineeniseuidrdey nnseuiie
JulamnudiAgyuazsigasiden N13a3UAY NITAIANUNIIEAIANTINUTUN N15ATIAENI N1552Y
SULUUMTAEU MSIANNIANYTRLAIINUNEIU N1581URETINTUYIMKAEIUTEANTAM Walina
gnslun1sisew N153ntuiin MIazuay N1saenANLERTeulnsIs e AYRIveInLeY

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 mmé’aﬂqwé’m%’uQ’L’%aﬂuﬂmsswﬁ 21 3(3-0-6)

English for 21°* Century Learners

Wamnaussnugnsieansnwdanguievinugils ya 61w 1Weu luaniunisaling 9 Tu
FAnUsysrTunaidumenis Tdumenns Annisldntwedagndes adesiadd msnzauiuuIun 1
Fonsaeunazianssunisldniviiienisdearsuasinuiuade yﬁm’lmiﬁmuWammuzmiﬁlaa’]i
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) nguwaaNuduuyed 8 M28fin

0020110 AINIIIVDITIN 2(1-2-3)

The Truths of Life

AUNLIYLAZFITUYIAVDITIN NITHAUIINYTIN MIULUITNEIAEAT ANEWT tazUSye
Wmnevesdin msimuiguam@in msuidymiin invediniedufiguuazduinim uumiams
Usegndldvinwedin

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

M33UEAIINLYDISTIUNR M aTIATAaUNTIIvesIYEd ATe AnuaiuslumA
FNAL NIEAVNEAE deau wa TausssuUssnd neuuiiuguwdinsiud nsueadiu nsldBuuagns
wdenlmn Tunmsuanseenidadsassameinusssulnediensiaumene ensual dau uazadiaan
ALASUANGTTUITYTITY LLazmiL’fJuQﬁ%mmm mﬁLLmammmif mﬁa%ﬁaaﬁﬁﬁaﬂzLLazfﬁuuﬁﬁiuﬂ%j
madlanueadlagdu Svivunsdsuutas wagmssiiudinedediauguludny

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 v d wazAransInszsIvn 2(1-2-3)

Thainess, Way of life and The King’s Philosophy

UsyiRaanivflne anwazvoindinineg Tausssulve Uszinallne LLazqﬁ{]auJapﬁma'u
anululveg mansyndntsanudulve wavdriinnudlne Inerailudsrulne msdiswianssad
o1 uazasnsaUszlov eadmnuivesmaninsrvnaznsdeiimaninseugnisuiuAite
WAL

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  ngusneuazANUTUNaEaW 2(1-2-3)

Laws and Good Citizenship

ngraneiefuTinUszaniu ansuaznihiivesnalesing dvsniedeay avSmaasugia
AvSMeTausTy @andnienisilles nsunaseding szusuUszesulne dardunieniadios WauIn1InIg
N19IH0Y KAZNISUAIUTINNNNISILDY

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) nguanendans wmalulad uazwinnssy 3 wiehn

0030105 2A1AAANININGIANENS 2(1-2-3)

Smart Thinking with Sciences

NANNITUATNTEUIUNITAAVDINYBE NTEUIUNITAANIIINGIAIENS AdRAIansLY
PnUszariu maundgymuazdadulalutie Inen1shndeszuulazasneassa

Scientific principle and human thinking process, scientific thinking process, mathematical
in daily life, problem solving and decision making through systematic and creative thinking.
0030109 n1sERNMAIMELAZAINEgUA W 1(0-2-1)

Exercises and Sports for Health

ANUTILNY PR3aviEny LazUsvlertiuainseeniaenienasin wdnnswazTuReuTINTS
onfdsmeiiieguaim nseenidameiiefamnanssaninmenefiuing 4 msidenianssunisesn
fdsmeuasivliaenndesiumaiasio Innmseenmdimenadldgunsaiiniesionseeniianised
gMm5 MEnMseanMaMEluanIULINITNMIBNMIAINMEY NMINARBULALUSHIUNAENTININNINY

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) NGUEVINGINITUALNITIANTT 4 wa8in

0040101 nsAsEMiinfuazUSuirensasunladulangalus 2(1-2-3)

Awareness and Adaptation in Disruptive World

n155u§ 1nle uaznsentinfannsdsuudasgaiagtulufifisnu dnu taswgia nnsiiles
dauandon walulaBansauma uazuianssy nansenUAudIny Hansenudunsiios nansenud
WA HansenuiuAsiaden msldmalulaansaumanaruinnssy Msufuiuienddyminig
Msadinmnuuniluguuutinmisgrsivinviusenisiasuntasudsaugatagtiuldesamnzay

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

AUNLIBLAZUTZLANVOIDIANT NITIAAAINLINADNDIANT TAIUSTTUVOIDIANTUUADL
VAINYAY AVIUNNIERATAUAIAVBIBIANITUMIAIINEY F9TINe TN MIUszendlddningnduan
eladuai1ennugy mevieegisiingy mstdninlunsaiesdnsuisnnmae

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) ngudviaen 6 i7enn



delifiSeuldBouimandsing 4 auiidiouaula Suaulitdesnin 6 miedn
1.2.1) ngUATEILAZANTABANS

0010302 AMw3uian1saesns 3(3-0-6)

Chinese Language for Communication

A 18 wazUszleanedusgnsiedmsunisaununiudinuszdniu dndnusniwdunay
mseendes nstiniinvensdeansntwIuluanunisalsng o

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

fdnyi 28 uazUseloanuduegrsisdmiunmsaumnludinussiriu dndnviniuiu
wazn1seenidss MsiiniinvernseasanuIuluaniunisaleng I

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

AAN 98 wardseloaniwiuaigedisiredmiunisaununludinusedniu dnusniw
HERHIIRERRFRRRIGEER 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'@ummmlﬁuqué

0020114 waliadAnw sssunAvianunslasnunassudu 2(1-2-3)

Citizenship Education, Good Governance and Corruption Prevention

AUNUIULATAINANAYVDINALITDI UNUIN avduthil ndneanud AusTsuludianisdany
maun Usvan walesfumnudsuuvasgalanadant uundsmgul] msudmsdansssaniuia Jam
waymstlaafunainaefiudu mifauarUssiiundnsssniviavemiignu

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  sssumAansiEauS 2(1-2-3)

Information for Learning

AUNUIEUAEANUFIAYVOIETAUMNA ANABINITLY NTEUIUNITHRUITNBENITS
A15aumna AUABINTTITAITAUNA NTAREONLUAIANTAUWA NITAUANAITAWNA N1TUTZIIUAMAN
ANTAUNA NITIATIZRLAYELATIZAEITAUNA mma@aﬂﬁm’mia'ﬁaul,ﬁ/m NSIEUTIBNITONNB LAY
UITUIUNTY ﬂ’lﬁﬂ’lmuamsaumﬁiugﬂLLUUUV}ﬂ'J’m%’m’ﬁ

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  WWAATHUSITIE519E55A 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  @uTSiiaWAwLNTIn 2(1-2-3)

Meditation for Life Development
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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 (Jhana) and insight (Nyana); Foundation knowledge about
introspection (Vipassana); differences between tranquility (Samatha) and introspection, layout of
tranquility and introspection; world community and introspection.
0020118 lan Fawandou wwsﬁuazmnﬂﬁsuuﬂm 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  WASURARIIIHAITN 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 ANSWALUANUTALGINBFURIS 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 wihdl waznsfdaudanlunswaunioshy 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  §2UUTIVNI5INY 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  gUAUTINALLININEA 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.
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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 wiAlulaguazn1sa31eassAuinnssy 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  gUAIWA YINA 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
cicarette, mental health care, health innovation and technology.

1.2.4) NFUAVINYGINITUALNITIANT

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 N1FAANAYIYRANA 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 &enulnglugafia 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. RUINIVUNITATY
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1001105 InInerdmiuag 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 NANGATUATNITIANITITEUS 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 21 st 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 UfjuRn1smangnsuazn1sdnnisiseus 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 awlneiitenisiesnsdmiuag 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 AwSsnguiiNenisaeasdmiuag 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 waluladAdaianisine 3(2-2-5)

Digital Technology for Education
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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 ns3diiNensWaNsEouS 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 nsiasuuunvaslanuasngvanen1an1sane 2(1-2-3)
Global Changes and Educational Laws
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The 21st century- the century of changes- technolosgical, 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 NIRNUZUAIUTNTENIEeY 2 EnufuReugddiens) 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.

1001303 NIRNUZUAIMBNTENIEeY 3 EnUfuRn1sinnsiteus) 2(90)
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; siving 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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1111001 IgAaasnienmdmiuazIeAEns 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 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 WerranstanwdmsuazInerrans 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 ngraaaslannaszuy 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 WANNSBEUSINEIAERSUaTAsIANAN Y 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 Fuguineuazneinnanaluvasivuasdnd 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 maiuiaﬁ?nmwLﬁaﬁuﬁm%'mg%wmmam% 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 A1SIANEASHATRINARMTUAFINEANENS 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 IWHuazwaseu 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.



4011103 UftAnsandnaly 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.
4021105 \dl 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 Uuannsiadl 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 FrAngald 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 Ujtian5823meniialy 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 MedangudmiuazInerans 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

dyerudiannsetind qﬂmﬁﬁugmimwﬂﬂﬂﬂ wifautasinill arsfeiag 6
i duiusey talen nsudanes 1o wnuvesdwnats 1wsuoundliess 119s0oadaianos
2siaduarainds malaszeaslasegliiin nseenuuumeidnmanedediu tseariuend
nseenuUUAINTINMIBELS warmaiTuusumsiansSeuiifetudidnnseling

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 INYINTATUIN 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 555\'3‘3%3'1Lﬁaaﬁuém%ﬂg%wmmam% 3(2-2-5)

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 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 daungneaanslsuseudmiuagineaans 3(2-2-5)
School Botanical Garden for Science Teachers
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Basic knowledge of the School Botanical Garden including gsuidelines 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
595UTAvRsINeEEns nsruINnsAuEEIOneeansTldludunuuazedune

UsIngMIainusssmd nsilsuiiisunssuiunsduiansmainenmansiuamansdu vannisuas

iiJLLUUGU’eNmi?iami NM3AnkAZNISAoaNTINOINENmERS ATIENETBINYENSEUIUNSINEFas S

ﬂ’]iﬁ]ﬂ‘dg‘wﬂﬂ’ﬁﬂ’]ﬂ"lﬁﬂm‘:}uﬂiu‘U'JUﬂ’]iVlN’J‘ﬂEJ’]FHEIG]i mﬂ"&iﬂivmumiLLﬂ{]wMﬂmmmmam ﬂaEJ‘VIﬁ

mﬂﬁammmmvmumiﬂm anunsalinaediay ﬂimﬂﬂmwaaLaim’liwmmmiﬂmumua nsdeans

MANEERS SaInsuEnIAIAnTTReUsTR U e manuardn
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 NANgAILAZNISINNITITUINeAans 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.
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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 1A399UINBIAENS 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 fowmaluladasaumanaznisieansavvaionisifoudivermans  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 352 INeAEnsAnEN 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 nanLANATIZY 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 Fuadinugnu 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 WugAEns 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 JaAInen 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 dnnazlanfaudaznansgny 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 UARAGHALAZIIVIANIAIATIZA 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 PIIMYNUNITAUAGUNN 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 lutInuszanu 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 WeAEAINEANEIMTUATINENANERS 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 wiunazawIndeudmiuaginendans 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 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 MeAEnsgInmdmuazIneaans 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 Anegaraaslaniaszuy 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 wannsEusINEIAmEnsuaaziNAne 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 Fuguineuaznieinnanaluvasisuazdnd 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 waluladdnmibasiudmiuaginenaans 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 ANTIANERSKATRINARMIUATINEAENS 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 Wandnaly 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.
4011103 UjtiRnnsHAndlY 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.
4021105 Al 1 3(3-0-
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Atomic structure, stoichiometry, chemical bonds, properties of representative

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



4021106 Uuanisiadl 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 Fineiialy 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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