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1 U183 (Course work)  laitlaegnin 12 24 24 30
1.1 Jviiugiu - - 3 3
1.2 578391U9AU - - 18 18
1.3 57839800 - - 3 9
2 Inednus ludssnin 12 - 12 -
ANSAUAIDATY - 3-6 - 6
ynedaRulitumiiein - - 5 5
m";ﬂﬁm’amaawé’ﬂqmﬂﬂﬁaaﬂdw 36 36 36 36

3.1.3 9UTWIN
3.1.3.1 UlU N LUU N 2
(1) 975187381
(1.1) rilugiu
366511 mwﬁﬁugmmqmsﬁﬂm

uulddeenin 24w
3 UUIBNA
3(3-0-6)

Theoretical Foundations of Education

(1.2) 3¥1U9AU

U 18 wuwehn

257531 Ufduiusseninany d0l uazqdunsd 3(2-3-5)
Plant, Animal and Microbial Interactions

275511 walulagTinm 3(3-0-6)
Biotechnology

275572 \n3esflomamaluladdinm 3(2-3-6)
Instrumentation in Biotechnology

378511 M1SIINYIMEATATUNTHAUNANGNT 3(2-2-5)
Scientific Literacy and Curriculum Development

378512 ATINUNININYIANAATANY) 3(2-2-5)

Research in Science Education
381501 NSWAILINITINNSSEUTTIINEN 3(2-2-5)

Development of Learning Management in Biology
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(1.3) 3vuden Pwlddesnin 3 wiiwin

257511 LUUNUDAANYBINY 3(2-3-5)
Plant Metabolism

257521 @3sInen1sususivesdnidedndey 3(2-3-5)
Physiology of Environmental Adaptation

257523 neanAIeuiigudaiinseandunas 3(2-3-5)
Comparative Vertebrate Anatomy

257532 AIngUseyng 3(2-3-5)
Population Ecology

257541 ANYIEENTTININ 4(3-3-7)
Biological Sciences

257502 WILNUDAAULALNTNDUANDIVDIAINTIn 4(3-3-7)
Metabolism and Responses in Organism

257543 p1sARESNINGIFEnS 1(0-2-4)
Scientific Communication

257544 luleFawmunand 3(2-3-5)
Biosystematics

275512 Anenmaniiinmluianatuas 3(3-0-6)
Advanced Molecular Bioscience

378513 aviuAn®n 3(2-2-5)
STEM Education

378514 N1SINAIINYIAEATLAZASIAANERS 3(2-2-5)

Organization of Science and Mathematics Camp
nsdifFunulasinis @aan. (u Premium) TasSevdwdendeluilifisningn 1um 15 minefn

378515 21w wiAlulad wazuvawseuIIneImans 3(2-2-5)
Language, Technology and Learning Resource
in Science

378516 nsinkavUselliunanmsiseuiInemans 3(2-2-5)
Assessment and Evaluation of Learning
in Science

378517 anudungivenmansiieondin 3(3-0-6)
Being Professional Science Teacher

378586 n1sUfURNsaeuInemanslulsasey 1 3(0-9-4)
Practicum Teaching Science in School |

378587 nisufuinisaeuInemanslulsasen 2 3(0-9-4)

Practicum Teaching Science in School |l

16



UAv.2

(2) eranus Tnubitesnin 12 nuwin
378583 ANYIUNUS 1 WHU N WUU N 2 6 NUIBAR
Thesis |, Type A2
378584 ANYIUNUS 2 WHU N WUU N 2 6 NUBAA
Thesis I, Type A2
(3) wuandvrvsaulddundaein WU 5 wwhn
366513 53U IEIALFIERT 3(3-0-6)
Research Methodology in Social Sciences
378581 duuun 1 1(0-2-1)
Seminar |
378582 &uuun 2 1(0-2-1)
Seminar |l
3.1.3.2 LU ¥
(1) 99U Puldtosnin 30 wuwAn
(1.1) ﬁmﬁugw 3 ydena
366511 mwﬁﬁugmmqmsﬁﬂm 3(3-0-6)
Theoretical Foundations of Education
(1.2) Fv1U9AU U 18 ulwha
257531 Ufduiusseninany d0d uazqdunsg 3(2-3-5)
Plant, Animal and Microbial Interactions
275511 waluladdinw 3(3-0-6)
Biotechnology
275572 esiievnameluladTann 3(2-3-6)
Instrumentation in Biotechnology
378511 M1SFINYIMEATATUNITHAUINANGNT 3(2-2-5)
Scientific Literacy and Curriculum Development
378512 MITITUNININGIAEASANY 3(2-2-5)
Research in Science Education
381501 NSWAILINITINNTSEUTTIINEN 3(2-2-5)
Development of Learning Management in Biology
(1.3) 3 uden wlddesnin 9 wilein
257511 LUUNUDAANVDINY 3(2-3-5)
Plant Metabolism
257521 a@3sinen1sususivesdniedndey 3(2-3-5)
Physiology of Environmental Adaptation
257523 mednaIguiiigudniinseandunas 3(2-3-5)

Comparative Vertebrate Anatomy
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257532

257541

257542

257543

257544

275512

378513

378514

(2) NSAUAIDETY

378591

378592

378593

UAINYIUTLVING

Population Ecology

WYIFERTTINN

Biological Sciences
LILNUDBAULAZNISIOUAUDIVRIATTIN
Metabolism and Responses in Organism
nsAeEsNITINe RS

Scientific Coommunication
Tulo@amunmng

Biosystematics
Iegenansianmluanaduge
Advanced Molecular Bioscience
AANAN

STEM Education
MFINANYINYIMERS LT ALAAERS

Organization of Science and Mathematics Camp
nuliddosnia

nsAUATIDETE 1
Independent Study |
NSAUATDATE 2
Independent Study I
nsAUAIDATE 3
Independent Study I

(3) nurndvrvssulitduniaeing

366513

378581

378582

e 0gUITIVINFIANANENS

U

Research Methodology in Social Sciences

Auuun 1
Seminar |
dunun 2

Seminar |l
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3(2-3-5)

4(3-3-7)

4(3-3-7)

1(0-2-4)

3(2-3-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

6 NUIBNA
2 NUenn

2 Kuenn

2 e

5 12800
3(3-0-6)

1(0-2-1)

1(0-2-1)



257531

366511

366513

378511

275511

275572

381501

378512

378581

3.1.4 WHUNISANYI
3.1.4.1 WU N LUU N 2

i 1
ANANTSANEIAU
Ufduiusseninany @0 wavqduvsd
Plant, Animal and Microbial Interactions
wqwﬁﬁugmmﬁmiﬁﬂm
Theoretical Foundations of Education
suleuiTivensdiauaans (lidumiein)
Research Methodology in Social Sciences (Non-credit)
N33IMEAEnsiuN SR IMANERS
Scientific Literacy and Curriculum Development
39U

U 1
aansAneUane
walulagdinw
Biotechnology
wieslonamaluladianm
Instrumentation in Biotechnology
NSNAUINITINNTEEUSTIINE
Development of Learning Management in Biology
NMTITLNNINYIAEASANY
Research in Science Education
dunwn 1 (latfumiein)
Seminar | (Non-credit)
594
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UAv.2

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

9 WUWAR

3(3-0-6)

3(2-3-6)

3(2-2-5)

3(2-2-5)

1(0-2-1)

12 wUenn



XXX ATUGDN
Elective Course

378583 ANYIINUS 1 WNU A WUU A 2
Thesis |, Type A2

378582 dunun 2 (ldtduniaein)
Seminar Il (Non-credit)

378584 ANYIINUS 2 WWL A WUU A 2
Thesis I, Type A2

FudN 2
AANTSANYIAU

JuUUN 2
MANsAnyIUang
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3734
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3(x-X-x)

6 VUILAH

9 wUWNR

1(0-2-1)
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257531

366511

366513

378511

378517

275511

275572

381501

378512

378581

378515

378516

UAv.2

3.1.4.2 uWu N KUY 0 2 FmsudSunulasenis aadn. (MU Premium)*

Y

FuT 1
AANISANEIAUY
Ufdunussenineiiy @07 wazqdund
Plant, Animal and Microbial Interactions
wqwﬁﬁug’mmﬂmiﬁﬂm
Theoretical Foundations of Education
suilpUTnIdensdiaumans (itdumein)
Research Methodology in Social Sciences (Non-credit)
NIIMNEASUNMTNRIUMENGNS
Scientific Literacy and Curriculum Development
anuuagineieansioondn
Being Professional Science Teacher
37U

U 1
aansAneUae
walulagyinw
Biotechnology
wiasflenamaluladdnm
Instrumentation in Biotechnology
NFWALINITINNTSEUSTIINE
Development of Learning Management in Biology
NTITLNIINGIAERTANYN
Research in Science Education
dunwn 1 (Widumiedn)
Seminar | (Non-credit)
594

Ful 1
¥
NAYAIBU*
A walulad uazunaaseudinenmans
Language, Technology and Learning Resource in Science
nsinnavUssiliunanisiseu e mans
Assessment and Evaluation of Learning in Science
LY

21

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

12 %U8nA

3(3-0-6)

3(2-3-6)

3(2-2-5)

3(2-2-5)

1(0-2-1)

12 28nn

3(2-2-5)

3(2-2-5)

6 hUNR



UAv.2

ST7 2
ANANISANYIAY
XXOXXX ABNGADN 3(x-x-X)
Elective Course
378583 AMYIUNUS 1 WAU N WUU N 2 6 NUBAR
Thesis |, Type A2
378586 n1sufuRnsaewineimanslulsuseu 1 3(0-9-4)

Practicum Teaching Science in School |

593 12 BUBNA

U7 2
aan1sAnwUane
378582 duuun 2 (ldtduniiein) 1(0-2-1)
Seminar Il (Non-credit)
378584 ANYIUNUS 2 WU N WUU N 2 6 Miawin
Thesis Il, Type A2
378587 nisufuinisaeuInemanslulsaseu 2 3(0-9-4)

Practicum Teaching Science in School |I

594 9 wUWNR

* YUEWR)

47 1 negedeu HAendunnidouuasuayTueniing (2 s16v7)
Ful 2 MANSAnYIAY Bannduniseudunivias 1 U (1 5187397)
Ful 2 MansAnwUany Dannauniseuduaivias 1 U (1 5187397)
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Qe
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257531

366511

366513

378511

275511

381501

378581

275572

378512

378582

3.1.4.3 WUURKY ¥ (1d15-a1%ing)

U9 1
AANSANYIAY

Ufdunussenineiiy @07 wazqdunsd
Plant, Animal and Microbial Interactions
wqngﬁugmmqmiﬁﬂm
Theoretical Foundations of Education
seideuitidemsdenuaans (ldunuiein)
Research Methodology in Social Sciences (Non-credit)
N3IMNMEASAUNMTNRIUENGNT

Scientific Literacy and Curriculum Development

593
U 1
aansAneUane
walulagdinw
Biotechnology
NSWAUINITINNTREUTTIINE
Development of Learning Management in Biology
dunwn 1 (idumiheie)
Seminar | (Non-credit)
393
7 1
MAnaTou
wiasdlevanaluladdnm
Instrumentation in Biotechnology
NTITLNINYIAERSANY
Research in Science Education
dunwn 2 (ldduniheie)
Seminar Il (Non-credit)
ERPLY
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3(2-3-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

9 wUWAR

3(3-0-6)

3(2-2-5)

1(0-2-1)

6 WUWAR

3(2-3-6)

3(2-2-5)

1(0-2-1)

6 %UIAR



XXX ATUGDN
Elective Course
378591 ASAUAIDATE 1
Independent Study |

OOXX LGN
Elective Course
378592 ASAUANDATE 2
Independent Study Il

OOOXX LGN
Elective Course
378593 N13AUAINDATY 3
Independent Study Il

FudN 2
AANTSANYIAU

EREY

JuUUN 2
MAnsAnyIUang

3734

YUl 2
Manaiau

EIEEY

24
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3(x-X-x)

2 NUIENA

5 wuenn

3(x-x-x)

2 NUIENA

5 #U280H

3(x-X-X)

2 Menn

5 RUeNR



257531

366511

366513

378511

381501

378512

378581

275511

378591

3.1.4.4 WUULKY ¥ (MAggTau)

mﬂqg]%fauﬁ 1
Ufduiussenineiiy @09 wazqdund
Plant, Animal and Microbial Interactions
yiquffiugiumansfing
Theoretical Foundations of Education
suilpuinidensdiauaans (ladumhein)
Research Methodology in Social Sciences (Non-credit)
NSIIMeMERSUNMINRIUENGNS
Scientific Literacy and Curriculum Development

373U

Aeggdouil 2
NSWALINITINNITSEUSTIINEN
Development of Learning Management in Biology
NNTINYNIINGFERIANE
Research in Science Education
dunun 1 (aitdumidiein)
Seminar | (Non-credit)
wialulagyaniw
Biotechnology
NNIAUAIIDAETY 1
Independent Study |

37U
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3(2-3-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

9 %ULAR

3(2-2-5)

3(2-2-5)

1(0-2-1)

3(3-0-6)

2 MUIEnNA

11 wuenn



275572

378582

XXXXXX

XXXXXX

378592

XXXXXX

378593

Aegg3oui 3
wdeailemaneluladdinn
Instrumentation in Biotechnology
duuun 2 (Lidumidiein)

Seminar Il (Non-credit)
A den

Elective Course

¥ den

Elective Course
NSAUAINDETY 2
Independent Study II

AAgg3ouil 4
I UEN
Elective Course
NSAUAIDATE 3
Independent Study Il
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3(2-3-6)

1(0-2-1)

3(x-X-x)

3(x-x-x)

2 e

593 11 BUBNA

3(x-x-x)

2 KUIenNn
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3.1.5 ANUVN8LaYUTEIIV
Usgnaudediiay 6 f uenidu 2 g ay 3 1 Serumsnedldl
nauvIAuEAneIAEnS
1) avausiusn W ngueulszdnauinn
366 Vi @wIIeuAnwImans AusfnwAans
378 wanele  @uMivIveIransany) anvAnymans
379 vwnede  @1wIvedl AasAnwAnEns
380 vwnede @ InEnd Asfinwenans
381 wanele @IV AnEAnwIAmEanS
382 vwnedle @ IvIAdemant AnsAnwImans
2) avausanas 1y nguiavUszdnivn
2.1) wusasun (ndn¥os) uansdeszduiudfimagoudmiuneini
WY 4 nee  5183vemananTsEauUIyRes
WY 5 vanele  $183vemananssEauUSyn
2.2) avsiaminans (vdnav) uanstavsnavyfluaviin Ssusznause
WY 0 vangds naudvdeAy
WY 1,2 vunede ngudviden
@Y 8, 9 e nauIvIENNU Inenfinug
3) vsiangevne mnedls  Sfuiingivmuasiasinans
NGNIYIAULINGIAENS
1) avausiusn W nguavyssdranuinn
257 MDA @1NINIFNERTTININ AMYINEIMIERS
275 e e wmaluladiinin angInemans
2) wavaudmds Wy nguavdszanian
2.1) @UNANNUIY : LAAIBUNTUIIEIN
2.2) \wuvdndu : wamsvnavyluannin fil
1 ywnede nguivImEngnuAans
Mt NRUIYIMNNERYINeN
vinefls  nauinineiveuardsnndon
wnedls  naudrIngnmansiinmasmatalanenig
nngds  Inenlinug

O R = O G N

0  vwede  AguivduNL 39y
2.3) WUVANIRY : wanstul wazseau
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3.1.6 AN UYSI182YN

257511 LULNUDAAUVDINY 3(2-3-5)

Plant Metabolism

IMunvedaulunSIAUlALaE NS YVRINTY  ANUFNRUSTEINNILLYIUDAdULAY
nalnlunsaiuru asusuuvuedau Jivesnisdunsigiarsainlulnsiauuwaginuegdu n1s
duaszintawad

Metabolic pathways in plant growth and development, relationship between
metabolic pathways and regulation, carbon metabolism, N and S assimilation pathways
and cell wall biosynthesis
257521 35anen1suFuiavesdnidefaundon 3(2-3-5)

Physiology of Environmental Adaptation

anuiluidednifeafiunuduiudseninednifudanadounsnenm  nsUiufives
dniustaznausioninUdsunlamesiinden Tanisuiusvesszuumela seuunisadenuln
szUUfudan szuuiTesieruinanie nalnnsinwigamgiinie mednwaunasealudia nsdda
nsuiivum madisuwasnamginssuuaraisivenfiieiudosgluanneiaion

An in-depth of the interaction between animals and physical environment,
adaptations of different animal groups to their various environments, adaptation of
respiratory, locomotor, sensory and integumentary systems, mechanisms for responding to
changes in environmental parameters — thermoregulation; osmoregulation; aestivation;
hibernation etc; physiological consequences of environmentally imposed behavioral and
physiological responses to a variety of stresses
257523 mednaTeuliisudaiinssandunas 3(2-3-5)

Comparative Vertebrate Anatomy

Wisuifguitannms fauns Tassaanagnihiivesedoarlussuuiaiemeviusisne
i%‘U‘UIﬂﬁx‘iﬂi%Qﬂ syuunswasulm svuugesems ssuumela stuulvadewden ssuududie
JeUUAUNUG ssuuUseamuaznisiuanudn ssuusienlivie vesdnilinszgndu vdamnngusiy
a3 Tmunnig

Comparison of evolution, development, structure and function of integumentary
system, skeleton system, locomotion system, digestive system, respiratory system,
circulatory system, excretory system, reproductive system, nervous and sensory system,
endocrine system of all groups of vertebrate on the basis of phylogeny
257531 Ufduniusszndnane dad uasadunsd 3(2-3-5)

Plant, Animal and Microbial Interactions

sUkuuvasUfduiuslunisegsiuiuseninaiy dniuazgaunid Jadenenieninuag
Fanmidnaiesuuvuresufdusius nansenuvesufuiusaenisuiuiuaritannnissmes
d

=

aaa av o & i i a ada ada a
JUYIR NEWJ'EN‘UQaﬂwuﬁigwqqﬂﬂﬁjﬂm@ﬂaﬂmsﬁjmmmmaizU‘Uunﬂ

28



UAv.2

Interactions among plants, animals and microbes, physical and biological factors
affecting pattern of interactions, effects of interactions on adaptation and evolution,
effects of interaction among living creatures on ecosystem
257532 UAIneIUszyIng 3(2-3-5)

Population Ecology

AudnuzuaTNaTITUTEINT YunYealsznng Jedeidnasensifiudoulseans
nagmslumsmuAUIEIINsUaTNTeEToRvesAiTin Iniide TunavnindinananuesU fausus
seniAdiTinuuuunug wtstuldun wuunnugwtady wuunsaunie wwuneliusdn wae
wuufianendedatuuasiu

Population characters and population dynamics, population size, factors that
govern population growth, population control, survival strategies, niche, mathematical
model of interaction including competition, predation, parasitism and mutualism
257541 INYIANGATIININ 4(3-3-7)

Biological Sciences

N13018NATBLANINNUTNTTULALNITUAAIDDNVBITU ITRUINITHATAIUMAINTATY
et Tassadauasminfivesfivwardnd Ussuneinaineuazduindon

Genetic information transfer and gene expression, evolution and biodiversity,
plant and animal structures and functions, ecological and environmental issues
257542 WUNURAFILALNIADUAUBIYDIAWIT N 4(3-3-7)

Metabolism and Responses of Organisms

nalnA15v19uLaznN13AIUANAINTINA1ETUEAT  SEUUNRIIUTINM N15ATUAY
NPUIUNTLNUDBANLAY NS UALEIUDIAITTIn

Mechanisms of cell activities and regulation, bioenergetics, regulations of
metabolic processes and organism responses
257543 A1sAeE1INIINYIAENT 1(0-2-4)

Scientific Communication

nMadoulasaianddofienisvenu msthiauenanilusuuuuluames msiduaue
NaUFIBIN MIFELUNANIMSITIN TR oRRLH

Grant writing, publication processes in poster and oral presentations, writing for
scientific publications
257544 luladamaunfing 3(2-3-5)

Biosystematics

sEUUINEN MIsdnduunuaznsiaviavyvesdedldin msfinwuariinsiesianedusius
MeTimunnsiagldteyaniadyine

Systematics, identification and classification of organism using bio-data
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275511 walulagyanaw 3(3-0-6)

Biotechnology

vannsmamaluladdinim Fasgneufeunngnsainaaivasdrinerifeadostu
347930 wadanazn1sUfoRTNzaudentsWauIateRusre9Aaddin sauvantswau
NsTUUMIHARKAN AT AuA s mBadufiadlaluBegaaivnsy

Principles of biotechnology including chemical and biological phenomena in
organisms, techniques and procedures for development of new strains of organisms and
production process for biological products valuable in aspect of industry
275512 Angrmansdanimlauanatugs 3(3-0-6)

Advanced Molecular Bioscience

Tassaiauazminiiveseasuniuadaneg meluwadlussiuluana wunvedtuvessad
nsAafiuadu nsdeuusufidue nsinieeudiudu nsfemsseniavadiazanuduiudves
AR UANINLINGDY warN1TUTEENAldmAlUlagMIuad

Structures and functions of organelles at the molecular level, cell metabolism,
flow of genetic information, mutation, DNA repair, recombination, cell communication,
cell-environment interaction and applications of cell technologies
275572 \a3asflontamalulagdanm 3(2-3-6)

Instrumentation in Biotechnology

AnuftAnsliedosdiomasnumalulainm

Usage and maintenance of essential biotechnological instruments, as well as
industrial biotechnology, plant and animal biotechnology
366511 npuijitugiumenisAne 3(3-0-6)

Theoretical Foundations of Education

UnumkazANLER eIl S fifinensdansfine ansvdduesliagde  n1sda
ANGAS N15L38UNITADULAENITU TSNS LLu’JﬁmLLazwqwﬁﬁIugmmﬁm%wmﬁLﬁaﬁmﬁumi
SeusuarnsiauInyYd I9INe1N1sAnY) InTneIn1shuziuIkarliaIUne AuningLas
YOULMYBIEINNINEINIANY UnUmMvessAnuiddedsn Tsadeulugiugiiusdnsvesdany
nsfnunaeadinuazunumnisfinuluga lan1Ated TnswiuniniuuAnuasnguiiugiu
fananysanmsiteUssgndliiunsdansinuiliduus fuaviviany

Role and importance of philosophy for education, contents of philosophy to
curriculum planning, instruction and assessment in education, foundation of psychology
theories in learning and human development, educational psychology, suidance and
counseling psychology, meaning and contents of educational sociology, roles of education
for social, schools as the social organization, life long education and role of education in
globalization focusing on the integration of the perspectives and the theories concerned

to apply for education; integrating knowledge of the major teaching
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366513 321 U8UIINNNAIAUAIENS 3(3-0-6)
Research Methodology Social Sciences
AMUNNTY anwe wazid eIy Uﬁvl,ﬂmavmvmumﬁﬁa nsivuatyninig

8 AILUTLAYALYRATIY N1TRBNUUUNITIVY LmaﬂmaLLauaﬁmiLﬂUian’Jmama NTIATIENA
Gﬁaaﬂa A9TPULATITINLAZ TI89IUANTINY N1TUTZINUNUITY mimmm%iﬂim A3381UTTU
NELAZATATENTITURNIZN A USIANAIERNS

Research definition, characteristic and goal; type and research process, research
problem determination; variables and hypothesis; research design; instruments and data
collection method; data analysis; proposal and research report writing; research
evaluation; research application; ethics of researchers; and research techniques in social
sciences
378511 N133InerAEASAUNTHAIUIUANGAS 3(2-2-5)

Scientific Literacy and Curriculum Development

5ITUYVIFVRINGNMIENT N133INYIAERS mmé’mﬁ’ua’amdwmﬁ%wmmam%ﬁ’u
Maﬂammiﬂﬂwﬂma N©) 29AUTTNOU LAY MINAUINANGAT Maﬂaml,muﬂa’mmiﬁﬂw’mu
‘Wuﬁ’luLLaummmumiLiamwmmam UANEGATUINTZIUAING Tanfnw mm%wma’maﬂﬂu
NMSWAIUINANERAT mi’«mmiﬁaug Wag/n3975n15IuazUTyiiung Lwamsg’mmmam
AN simnvangasanudng

Nature of science; scientific literacy, relationships between scientific literacy and
Thai educational curriculm; theory, component and development of curriculum; basic
education core curriculum and national science curriculum standards; world-class standard
curriculum; global education, research concerned curriculum, learning management and/or
assessment and evaluation for scientific literacy; practice on school curriculum
development
378512 NSIWNNINGIAEASANEN 3(2-2-5)

Research in Science Education

WUIAR ué’nmamaamﬁ%’ﬂL%ﬂﬂﬁﬁ’amﬂu%’juﬁau MFIVYULUVUNFUNATY WA N15ITELTS
ALAM  UnUW ihilkazasseussainide msduasevdyniide indesleoddy UitRnns
d1579 dunwel dune Juiindeyaniaawiy TAs1en wazinnudeya n1sajuuazediusiy
NamIde meImndennindedevesieyn Madeunenuide sAdeisemaiisdes
AUMIRRILINTIANSISEUIHATNTUTTUNAN SIS U Iemans

Concept and principle of classroom action research, mixed research and
qualitative research; roles, duty and ethics of researcher; synthesis of research problem;
research instruments: practices on data collections: surveys, interviews, observations, field
notes; qualitative data analysis and interpretation; summary and discussion; critiques on
trustworthiness in research; writing qualitative research report, international research
presentation on science curriculum, learning management and learning evaluation; use of

research process to develop learning innovation in science
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378513 aziiufnu 3(2-2-5)

STEM Education

ANUAIAQYTOELIANANYT 555UMAVRMINIAERST AdAAIERS IAMINTTL Lagwalulad
WUIAA MANNITIANITITEUTUUUYININGT N15IANISITEUIWUUITNUGUR n1sysannis
MerM1ans walulad IAINTIUAIERNT warANAFIANTENITISOUT AITYTINITINGIA1ANS
walulad dsnn uazdanndengnisiious asdudnuivuiunlng cAdeRfuasiudng

Importance of STEM education; nature of science, mathematics, engineering and
technology; concepts and principles of learning management with integration; practice-
based instruction; integration among Science, Technology, Engineering and Mathematics
(STEM) into learning; integration among Science, Technology, Society and Environment
(STSE) into learning; STEM education in Thai context; research about STEM education
378514 n1sInAEINEIAEASLAZANINANERS 3(2-2-5)

Organization of Science and Mathematics Camp

nsAinwiineimaniseing s1ennsinsiad/Ang dumesids uaz/mIodednviay
WMaNSEUIINeIMEns  WNSAMY @audnd yuunIngmEns/AnnfEns vuIgIN/a9ANITNIg
Wemans/adineans vimuAnuideusng n1sdngIneImans/alnmansszauUssauAny
NINARIN AN/ ALINAENTTZA UL

Study science through games, television/radio programs, internet and/or media;
learning resources in science e.g. museums and zoos; science/mathematics clubs;
organizations/institutes for science/mathematics education; conservative-based field trip;
science/mathematics camps for primary education, science/ mathematics camps for
secondary education
378515 n1w1 wAlulag wazsunaseuiIneamans 3(2-2-5)

Language, Technology and Learning Resource in Science

mstiniinuzansldnwlneiiientsdearsluiiesiou nmsliniwsanguyalineudie
ﬁmauuazﬁﬂLﬁaﬂmmﬁgﬂﬁm AFNTAIHIDINGLANIZNIINITANYILALINGNAENT LA
Foudinormanslutazdnaszna nsdndandoutiienisianisiSouiinermans nns
UszgnaldneufinmesuazmaluladasaumaiionsdnnisiSous naui sUuuy uaznagnsnis
WAL TANTIY 1ATYILNITFEUS N1T0RNKUY MIUTEEIUNG Wazn1sUTuUTuinngsy walulad
asauma uagnsdeannieduaiunsiFoufinermans Uftansldnwdngy walulad
aTAumA Uag/vIe unauseu3 JAn1sinnsiseusinenmans

Practice in using Thai language for classroom communication, using English
language focusing on reflexive speaking with correct expressions and pronunciation;
vocabulary and terminology in education and science; science learning resources in Thai
and others, organizing environment for learning in science, applying computer and
informational technology for learning management; theory, model and strategy for

innovation; learning network; designing, evaluating and improving innovation, informational
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technology and communication to promote science learning; practice on using English
language, informational technology and/or learning resource to manage learning in science
378516 n1sinuazUszliunanisiteuiinenaans 3(2-2-5)

Assessment and Evaluation of Learning in Science

o vannsinnakarUssliunanisiseudivermans n1sinsgiiagnIsulanants
Useifin wimnssunisiananazyssifiung n1seenuuukarmsiaedesioTarauarseduna
dwsuvioaSouineeans Ufansiauedesietana mafudeya mallseiuasnsuana
N5UTEHIUNTINNTSSEL] ANSTIULAEISEsTIUdmTUMTInNauaUsIuNa

Theories and principles of assessment and evaluation in science; analysis and
interpretation of evolutional result; innovations of assessment and evaluation; design and
development of instruments assessing and evaluating learning in science classroom,
practices on developing the instruments, collecting data and interpreting data; evaluating
teaching practice; ethical and moral in assessment and evaluation
378517 anaunginendansiioontin 3(3-0-6)

Being Professional Science Teacher

mmﬁﬂﬁmﬁuaﬁﬁm%Wﬂg UNUIN A NIENUVDIAG W@uuﬂﬂﬁiﬁuaﬁﬁm%wagLLazmﬁﬂi
ATIwag AAdNYMEIRIATIA MIsawimuaRTRre I Inaginemans maaduaiisdnenin
wazaussanmeuduaginetmans nsiluyanawiinisiseuinaendin inasiunsgivdn
ﬂfs‘mmmam% AMSITY ﬁ]ii*&nmim%ﬁm%vmg mmiﬁugﬁmﬁ'mﬁ%ﬂg%mEJmiﬁm?mLLaz
Uszaunisafindnaglulsadouiduineneans nqui] wdnns wavsvuuansaumeaiion1suims
Fansfinwn nsAnegrafussuy Smusssu syweduiiug uaznisdeansluesdng anzdiima
Iermans@ner a1t dudia N15UTEAUANAINAITANY ASUSTMSE AN ST uLS L
WIAENT/TIINYT LAZNITIALATINITRADITN

Importance of teacher profession; teachers' roles, functions and duties;
development of teacher profession and its organization, characteristics of good teachers,
creating good attitudes towards science teacher profession; increasing teachers' potential
and competence, how to be a life-long learner; science teacher profession criteria, moral
and professional ethics for teachers; basic knowledge about the laws concerning
education and professional practice in science school; theories, principles and information
technology for educational management; systematical thought, culture, human
relationship and communication in organization; leadership in science education, team
work; quality assurance of education; science classroom management; vocational training
project
381501 NISWAILINITIANISEUFTIINGD 3(2-2-5)

Development of Learning Management in Biology

yanmdsuulasmlund nguinisBouinuunneuanin@ivy luduanouniaiiau
sUYLUUNITIANISITeUINeImans/3dInen Isaeuinerdans/iiinen mallan1saeu
WYIANENT/TITINYT TNWENTEUIUNITNIINEIMIans n1TTanasUseiiunanisiseus
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Inenmans/Ainen Indnermans uwunsinnisteud unaaSeuduardanndeniion1siSous
F7Anen Uthnisdananisdanisitond senuuuuardnfanssuniadouiivivenamsidenay
ANEANYBINTTSEUTVRIS Y

Principle of conceptual change; constructivist learning theory, social-constructivist
learning theory; instructional model in science/biology, teaching approach in
science/biology, teaching technique in science/biology; science process skills; assessment
and evaluation in learning science/biology scientific mind; lesson plan; media; learning
resources and environment for learning in biology; practices on observing, designing and
teaching biology based on the particular topic and learner’s learning potential
378581 &y 1 1(0-2-1)

Seminar |

Anw efuTe Ansiesiusziiudamnisfineninenmans/Adnd/inil/Aneveslsene
Ine Wiguiguiuauseme Ansizianuduiusveslynnidedussideuiside  eAuse
wnltunsiidedfieewan wazihiauesegauianssuiiowddam

Study, discussion and analysis of issues in science/physics/chemistry/biology
education in Thailand and others; analysis of connections between research problem and
research methodology; discussion on research trend for future and presentation about an
innovation for solving problem
378582 duuu 2 1(0-2-1)

Seminar |l

AnuFtRnsdnduimndsvnafafunsdnuinermans/Mandnidl/Ainer ng
tiaueuazn1suanasulsraunisaBdoseiutudnfnululsendlnevioussuauedou

Practice on seminar in science/physics/chemistry/biology education; presentation
and exchange of graduates’ research experience in Thailand or Asian countries
378583 INYIMWWUS 1 WU N KUY N 2 6 wUENA

Thesis |, Type A2

Anenunidoiu Tinssivssdulymusimsinwiamzms famauazuultunis
Wauidoinerinug  en1sadauianssumensine dudunisdeuideSeiiaulafnu
wazmsdarienansuunaalowulumsife darlasendineriinug

Review and analyze research problems related to education in specific area,
direction and trend of research/thesis for develop curriculum and instruction innovation
focusing on the majors, writing concept paper, writing final draft of research proposal
378584 INYITNUS 2 WU N WUU N 2 6 MUBNA

Thesis Il, Type A2

ALTiuN15398 MsiiusivTndeya N193ATIERTeaYa S189IUNANTITITY N1saTULAS
pAUTIgHa IR T9Inelinus @euinerdnudiou wily (G8) wagdnvinsiseuineinug
atvanysaliaueUndinIng sy
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Operating research, gathering data, analyzing data, reporting research results,
summary and discussion; having final draft of research report/thesis; passing thesis defense
and then revising the report (if in case), developing full thesis report for the graduate
school
378591 n1sAUATIIDETE 1 2 wiagnn

Independent Study |

AnwiAuadl Ansgrianmnsianisiseus dnaueiitenisine) anudAyecdym
BoulesdvanmiymansdanisBoufiamzns  davisenuagiiuuninniside lasesams
AUABATENSOUUAUDHOAMZNITUNS

Inquiry study, analysis of learning contexts, presentation of studied topic, research
background and significance according to critical circumstances of specific area, report on a
concept paper and proposal towards committee
378592 n13AUAIIdETE 2 2 wuEnn

Independent Study I

dnavesudeuiiidefiaenndesiuidonisduniifase Maununisadiauas i
\n3esileddy msfvnagiinseideyaniside daviiaesiioifeuazuinnssuniontiauosie
AMENITUNT

Presentation of research methodology concerned their topic of self-study,
planning how to construct and develop research instruments, collection and analysis of
research data, developing research instruments and innovation for their committee
consideration
378593 n13AuUAIdEsE 3 2 wEnn

Independent Study I

diauenaniside unagd nseAusenauaztelaustuziiion s Ul Uszaw
waniasudszaunisainisAuaiidase Sufladednindainamenssunis ufifly (@) wazda
TenuMsAUATdaszatuauysel laaUndininedy

Presentation of research results, conclusion, discussion and suggestion with
implication, meeting for exchange on experience about self-study, getting criticism of
committee and then revising report (if in case); developing full report of independent
study for the graduate school
378586 n1sufuANIsAauINe manslulsaseuy 1 3(0-9-4)

Practicum Teaching Science in School |

nsUszgndldnnug sinwe Ysvaunisal nseiviimueiiceu lWinufoRouindn
luaauAne IegdnujUiRnuasgdienduanseineimanst wWuvesiewinemans Ugusanis
fimumdngns msdanisieus nsaiedoniaiFous msdauarussiiunanisiseus uaznisin
Aanssuindiew Wiawedssnulymnisdanisseudinenmansuaziuimauile

Application of knowledge, skills and experience from all course works to be

trained in science teaching profession in science classroom; practice on curriculum
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development, learning management, learning media, measurement and evaluation of
learning, as well as, management of the student development activities; presentation of
issue in science learning management and its” solution
378587 n1sujuAnisaaudnerdanslulsaseuy 2 3(0-9-4)

Practicum Teaching Science in School II

AnUuRaninanagingremanslureaieuiivewingienans JgoRnisiauivanans
nsdnnsieud msfauazUseifiuna msadredensiBous msfauaruszdiunanisiseus n1sdn
AanssuiauIsey wazn1susmsnuluaniudne efuseuaviiaueuinnssunsianisiseu;
WeIMEns NIiaLINTEUIUNTIANISSELS wazn1siananssuasualuinTnag

Actual practices of science teaching profession in special science classroom;
practice on curriculum development, learning management, learning media, measurement
and evaluation of learning, as well as, management of the student development activities;
school administration management, discussion and presentation of science learning
innovation; development of learning management process; and extra activities for teacher

profession
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