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3.1.3 $us1831
3.1.3.1 UHY N WUU N 2
(1) eus183%
(1.1) Awflugiu
366511 MiquifiugIunanmsdng

uulidaenin 24 wihehs

Theoretical Foundations of Education

(1.2) 2¥1U9AU

U

256557 WMATANISIASEULAZNITLENEIIAIDEN

WBN1TIAIIZIINILAL

3 UUIENA
3(3-0-6)

18 wLwAe

3(2-2-5)

Sample Preparations and Separation Techniques

for Chemical Analysis

277543 n1sianisvendsnazindslugnainssuad

3(2-2-5)

Waste and Wastewater Management in Chemical Industry
277561 gaamnsiUlnsifeunazlinsiad

Petroleum and Petrochemical Industry

378511 NIsFIMeansiunIsANMENans

3(3-0-6)

3(2-2-5)

Scientific Literacy and Curriculum Development
378512 MTINLMNNINYIAIENITANY

Research in Science Education
379501 MSHALINITIANSISEUSLA

3(2-2-5)

3(2-2-5)

Development of Learning Management in Chemistry
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(1.3) Avaan Fuulideenin 3 wihehie

256529

256538

256555

256571

277511

277512

378513

378514

\ARTIBUNTE 3(3-0-6)
Bioorganic Chemistry

tatagumamileliunsg 3(2-2-5)
Current Topics in Inorganic Chemistry
wtelagiumaniiieey 3(2-2-5)
Current Topics in Analytical Chemistry
Wvalagumaniidunsg 3(2-2-5)
Current Topics in Organic Chemistry

Aflgmavinsudigs 4(3-2-7)
Advanced Industrial Chemistry

NI ULAZNTIANTNINATRAFINNTTH 3(2-2-5)
Investment and Management in Industrial Chemistry
aziufnw 3(2-2-5)
STEM Education

NIIRAIEINEIMERILaZANAFIERS 3(2-2-5)

Organization of Science and Mathematics Camp

.2

NulATINTT dA3A. (MU Premium) Tiasseuidvidendelutiiindiudn i 15 videfn

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

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

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

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

378587 n1sufuinisaewinemanslulsauseu 2 3(0-9-4)
Practicum Teaching Science in School II

(2) Inetiwus Trnuliidesni 12 nuawin

378583 ANEIINUS 1 AU N LUU N 2 6 s
Thesis |, Type A2

378584 ANYIUNUS 2 WU N WUU N 2 6 MIein

Thesis Il, Type A2
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(3) nuandvrvspuldituniaging W 5 deda

366513 SelUgUIBINNEIAUAENS 3(3-0-6)
Research Methodology in Social Sciences

378581 duuun 1 1(0-2-1)
Seminar |

378582 duuun 2 1(0-2-1)
Seminar |l

3.1.3.2 WNU ¥

(1) U831 wlddesnin 30 wiein

(1.1) %'lﬁugw 3 1mgin

366511 MU IENSANY) 3(3-0-6)
Theoretical Foundations of Education

(1.2) 3¥1UsAU U 18 uIwhn

256557 WALANITHSENLAZNNSLYNAITAIDEN
Wensiaszivnaadl 3(2-2-5)

Sample Preparations and Separation Techniques

for Chemical Analysis

277543 msfamsvendeunzinidelugmavinssuiad 3(2-2-5)
Waste and Wastewater Management in Chemical Industry

277561 anaunnssullnsifeuuasUlnsiall 3(3-0-6)
Petroleum and Petrochemical Industry

378511 M1SFIMLIMEARSTIUNTHANENENT 3(2-2-5)
Scientific Literacy and Curriculum Development

378512 MITINLMNOINYIAIENTANY 3(2-2-5)
Research in Science Education

379501 MsWANINTIANTSISEUSIAL 3(2-2-5)
Development of Learning Management in Chemistry

(1.3) 3vdan Jnuldteenin 9 nulwin

256529 \ANFIBUNTY 3(3-0-6)
Bioorganic Chemistry

256538 ivetagtumaaiietiunie 3(2-2-5)

Current Topics in Inorganic Chemistry

256555 valagiumaniiiege 3(2-2-5)
Current Topics in Analytical Chemistry

256571 itetagtumanlidunsd 3(2-2-5)

Current Topics in Organic Chemistry
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277511 \pilgnanmnssudugs
Advanced Industrial Chemistry
277512 m’iamuLLazmiif}JﬂmamﬂLﬂﬁqma’mmim

4(3-2-7)

3(2-2-5)

Investment and Management in Industrial Chemistry

378513 aviAuAn®n
STEM Education
378514 NSINAIEINYIANERNSLAANAAIENT
Organization of Science and Mathematics Camp
(2) NMAUAINDETY unldtdesnin
378591 N1SAUAINDETE 1
Independent Study |
378592 NISAUANDETY 2
Independent Study |l
378593 NISAUADETY 3
Independent Study Il
(3) wuanIrrUsauldduniein WU
366513 SelUgUITINNNEIAUAENS
Research Methodology in Social Sciences
378581 #uwun 1
Seminar |
378582 duuun 2

Seminar |l

18

3(2-2-5)

3(2-2-5)

6 NUIYAR
2 NUINA

2 KUeAR

2 NUINA

5 fU280H
3(3-0-6)

1(0-2-1)

1(0-2-1)
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256557

366511

366513

378511

277543

277561

379501

378512

378581

3.1.4 WHUNISANED
3.1.4.1 WHU N LUU N 2
JuVT 1

= v
AANTSANYIAU
WALANNTASUURALNITHENAITHIDE1ANDNNTIASIZINAL

3(2-2-5)

Sample Preparations and Separation Techniques for Chemical Analysis

N9 W NUFIUNINTAN
Theoretical Foundations of Education
seifpuitidensdanenans (dumiein)
Research Methodology in Social Sciences (Non-credit)
N33IMEIANERS UM TRAUIMANENS
Scientific Literacy and Curriculum Development
LY

S 1
aAnsAneUane
nsdnnisvendeuaztindslugnamnssued
Waste and Wastewater Management in Chemical Industry
gramnsItinsideuuarUlnsiall
Petroleum and Petrochemical Industry
NSAAUINITINNTSBUSLAL
Development of Learning Management in Chemistry
N9ITLNIINGIFENTANY
Research in Science Education
dunun 1 (bivdumidein)
Seminar | (Non-credit)
59

19

3(3-0-6)

3(3-0-6)

3(2-2-5)

9 UK

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

1(0-2-1)

12 280n
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XXX ATUGDN
Elective Course

378583 AMUIINUS 1 WA A WUU A 2
Thesis |, Type A2l

378582 duuun 2 (ldtunuaein)
Seminar Il (Non-credit)

378584 AMYIINUS 2 WAL A WUU A 2
Thesis I, Type A2

FudN 2
A1ANTSANYIAU

FJuUN 2
MAnsAnyIUane
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9 wUWNA
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256557

366511

366513

378511

378517

277543

277561

379501

378512

378581

378515

378516

3.1.4.2 UHU N WUU N 2 (@mTud5unulasens aade. (U Premium)*

PUUN 1
= v
A1ANISANYIAU
WALANNTASUURALNITHENAITHIDE1ABDNNTIATIZINWAL]

3(2-2-5)

Sample Preparations and Separation Techniques for Chemical Analysis

wqwﬁﬁugmmﬂmiﬁﬂm

Theoretical Foundations of Education

s lauIITensdsanemans (liduniiein)

Research Methodology in Social Sciences (Non-credit)
NSIMEIMEATAUNTNRIUINENGNT

Scientific Literacy and Curriculum Development
anudungineieansdoondn

Being Professional Science Teacher

FTF 1
AANsAnEUae

nsdnnisvendeuaztnidslugnamnssued
Waste and Wastewater Management in Chemical Industry
gramnssutinsdeuuarUlnsiall
Petroleum and Petrochemical Industry
NSAAUINITINNTSBUSLAL
Development of Learning Management in Chemistry
NTINIINEAERIANE
Research in Science Education
duuun 1 (bivdumidein)

Seminar | (Non-credit)

FUUN 1
v
magasou*
A malulad uazunaasguiinemans

o

Language, Technology and Learning Resource in Science
nsinnavUseiliunansiseusinemans

Assessment and Evaluation of Learning in Science

21

EIPEY

EIPEY

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

93 12 wUQeNA

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

1(0-2-1)

12 280

3(2-2-5)

3(2-2-5)

6 WUWNH
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AANISANYIAY
XXX 3EDN
Elective Course
378583 ANYIUNWUS 1 WHU N WUU A 2
Thesis |, Type A2l
378586 n1sUfuRNsaewIne manslulsaseu 1

Practicum Teaching Science in School |

U7 2
aAn1sAnwIUane
378582 duuun 2 (ldtiunuaein)
Seminar Il (Non-credit)
378584 AMYINUS 2 WAL A WUU A 2
Thesis I, Type A2l
378587 n1sufuinisaeuInemanslulsaieu 2

Practicum Teaching Science in School Il

* WHULUR

[
o

ee

Qe

22

Ul 1 Mageseu Taandunnseuiuaiiayiueiiin
Fut 2 MANSANEIRUY Ranndulssuduaias 1 4 (1 518397)
Fut 2 MensAnwvany Dasnduunseuduavas 1 U (1 s1e3an)

EIEY

3734

g (2 571873%90)

.2

3(x-x-X)

6 BUILNR

3(0-9-4)

12 28nn

1(0-2-1)

6 BUILNR

3(0-9-4)

9 UBAA



256557

366511

366513

378511

277543

379501

378581

277561

378512

378582

3.1.4.3 Wiy ¥ (1d15-a1%ing)

FUUN 1
= v
A1ANISANYIAU
WALANNTASUURALNITHENEITHIDE1ABDNNTIATIZINAL]
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3(2-2-5)

Sample Preparations and Separation Techniques for Chemical Analysis

wqwﬁﬁugmmﬂmiﬁﬂm
Theoretical Foundations of Education
seLlpuinidensdaneans (lidumiein)
Research Methodology in Social Sciences (Non-credit)
NSIMIMEATAUNTANRIUIENGNT
Scientific Literacy and Curriculum Development

LY

T 1
aansAneIUang
nsdnnisvendeuazinidelugnamnssued
Waste and Wastewater Management in Chemical Industry
NSAUINTIANTSBUSLAL
Development of Learning Management in Chemistry
duuun 1 (aidunhein)
Seminar | (Non-credit)
593

U 1
MAnaTou
gramnsIutinsideuuarUlnsiall
Petroleum and Petrochemical Industry
NNFITYNIINYIAEASANY
Research in Science Education
duuun 2 (aiduniein)
Seminar Il (Non-credit)
33

23

3(3-0-6)

3(3-0-6)

3(2-2-5)

9 wUWNA

3(2-2-5)

3(2-2-5)

1(0-2-1)

6 WUWAR

3(3-0-6)

3(2-2-5)

1(0-2-1)

6 wUWNA



XXX ATUGDN
Elective Course
378591 AsAUAINDETE 1
Independent Study |

OO AYEDN
Elective Course
378592 ASAUAINDETE 2
Independent Study I

OOOXX YEDN
Elective Course
378593 N1SAUAINDATY 3
Independent Study Il

FudN 2
A1ANTSANYIAU

EIEY

FuUN 2
A1ANTSANYIUaNY

EIEY

YuUn 2
mManaiau

EIPEY
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3.1.4.4 uwuuuKY ¥ (MAngTa)

P a
mMagasaun 1
WALANNTASUURALNITHENEITHIDE1ANDNNTIASIZINAL
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Sample Preparations and Separation Techniques for Chemical Analysis

ygufiugIunansing
Theoretical Foundations of Education
seilpuitidemsdanenans (ldumiein)
Research Methodology in Social Sciences (Non-credit)
NI IMEASAUNTANRIUIMENGNT
Scientific Literacy and Curriculum Development
EXEY

Aeggiouil 2
nsdnmsveadenarindelugnamnssuiad
Waste and Wastewater Management in Chemical Industry
NSAUINTINNTSBUSLAL
Development of Learning Management in Chemistry
NIV IINYIAERTANY
Research in Science Education
duuun 1 (bivdumdein)
Seminar | (Non-credit)
n1sAUAINDATE 1
Independent Study |

EPEY

25

3(3-0-6)
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378582

XXXXXX
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378592

XXXXXX

378593

Aegg3oui 3
guamnssuUlnsduunastingad
Petroleum and Petrochemical Industry
duuun 2 (bivdumidein)

Seminar Il (Non-credit)
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Elective Course
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Elective Course
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Independent Study I

aeggiouil 4
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3.1.5 AanuvingavdsEindn

Useneuesiay 6 6 wenidu 2 1aq a3 i Tanuvanedall

nauivIAAnwians

1) wavausiawsn W ngualszananunian
366 MEEd @ NITINUANYIAERS AusAnwIAans
378 vanele  @1vvIMeNdans@ne AugAnuans
379 wwned  @1vIvwedl AusANwIAEns
380 wwnede @ IniaEnd ausfnwieans
381 wnele  @1vIvVITINeT AMEANWIAIERS
382 vWnede  @wIvIAdemans AusAnwimans

2) wvauimds Wu nguayszandan

2.1) iusvadaun (dénos) uansdesziududfienagoudmiuneind
WY 4 vnetle $1EIemANansIEAUUS Y In3
WY 5 vanelle $1e3vemanansseauUSyy i
2.2) avsviaiinans (vanav) wansianamyluanvnin deseneudie

WY 0 vaneds naudvdeAy
WY 1,2 visneds nqulvden
@Y 8,9 vuneds nauIvduLLT Inendinug

3) Wvsadigavne vnedls  dduineivasausiasinans

NGNIYIAULINGIAENS

1) wwvansausn W nguavusedianunian
256 wede  awnIvadl
277 wedls @ nvLelanamngsy

2) wavauiinas W nguavUszdnin

2.1) iavsiasusn (Mdn3es) uwansds sedudu fasiouneinil
WY 5 vanete seaudSaanin

2.2) tavsviadanans (Manav) wansils vanavyluanuin Fsusznause
ey 1 vneie  nguiviadignamnssusily
BY 2 Mnede  nawdvalwsdnd
WY 3 vanete ngudvuaillang
ev 4 mnede  nguiviadidauaedey
@Y 5 Mneds gl edinediues
WY 6 mneds  naudnUlnsideuwasUlngial
B9 MINEd  NaNIYINY wagIneinus
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3.1.6 A1B5UNYIILIVN

256529 1AYIDUNIY 3(3-0-6)

Bioorganic Chemistry

UndalT8unsd 1nssad19esfouonayesioue NMsduAsIEinIsTinmuesiingle
Indinulusssund nsduaszimanivesiiadlelndiinulusssuni nsduaszimanivesd
wndlelndfiinsuiuasulassaine nalnnisiiaiiusslniaudssrinadidueonasluanasuindn
widlpatheddnuedn nsduaszrimaeiveandlnatanidnieda nsunlulduselesdvoandlas
Thrddnuedauazfouwe wedalunsiwigimulasiindsniedauazfoule

Introduction to bioorganic chemistry, structure of DNA and RNA, biosynthesis of
natural nucleotides, chemical syntheses of natural nucleotides, chemical synthese of
modified nucleotides, covalent bonding of DNA and small molecules, peptide nucleic acids,
chemical syntheses of peptide nucleic acids, application of DNA and peptide nucleic acid,
analytical techniques for DNA and peptide nucleic acids
256538 viadallagiumaaiietiunid 3(2-2-5)

Current Topics in Inorganic Chemistry

n1sdaasIgiLasmatialuge nesuaietdunsd soudenisunluussendld wagnis
genuuUUIEMsTinzidieldlunside

New syntheses and techniques in inorganic chemistry including the applications and
the method development for future research
256555 viadallagiumanaiiiiasen 3(2-2-5)

Current Topics in Analytical Chemistry

waila 1a3eaile uayImTlengsiiviuate eueiieeed ufainailulssgndld
wagn15ENLUUIBMTeTeiiieldlunsise

Modern and current techniques, instrumentation, and methods in analytical
chemistry including the applications and the method development of future research
256557 WATANSATENLAZNSLENE1SHRE1aRaN1T ATzl 3(2-2-5)

Sample Preparations and Separation Techniques for Chemical Analysis

Mﬁﬂmmazﬂﬂiﬂisqﬂﬁsﬁ%qumL‘Vlﬂﬁﬂmim%amLLazmiLLEmmiéhasJ'N N15808a13
fregnnomaluladiiviuats wu mslddansanminde llasmeislunistes nswenaisiiaula
PONNATF0EINTU NMTanafIBaveILlwmIe Nsatamemaussudsszaululas nsaineiey
WyUwoeinsnnoargdn

Advanced principles and applications of sample pretreatment, and separation
techniques prior to chemical analysis using modern digestion techniques e.g. ultrasound-
assisted extraction, microwave-assisted extraction and analyte separation from the sample
matrices such as solid phase extraction, solid phase microextraction and supercritical fluid
extraction
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256571 viadalaguunianiidunsd 3(2-2-5)

Current Topics in Organic Chemistry

wdefituateniuaidunid lnsuiunisduaiAnwinseuiuniswagdsnnsivl saudenis
lUuszendld wazn1seanuuuian1sinsen

Recent topics in the field of organic chemistry emphasizing in novel procedures and
process, including the applications and the method development of future research
277511 \nflgnavinssutug 4(3-2-7)

Advanced Industrial Chemistry

Togau wedalunsyuiunsnds vannsawiamaeiionavnssulugnavnssudie wu
gnamnsnlondey uwasdlnand mawdniaanss nseuuiEnsusiine mandunasmiin
Loanoged nqul wandnnsviheufiRnmsnsgaamnssuad Wy wiheufvRnisndudifudiu
wuutuilanaunasiuuwnenesuy  wheujiinisgaduniawasvesvaiiuuunanesid e
UtRnsouuisuuunulosaziuuntn  heufiRnsmnuanuagmieufiinsuaniudsuny
Fou

Raw materials, processing techniques, calculation principle in industrial chemistry
for industries such as petroleum and petrochemical industries, sugar processing, drying,
distillation and fermentation of alcohol, theoretical and method of industrial chemical
instruments such as distillation unit with bubble cap and packed column, packed column
gas and liquid absorbers, tray and spray drier, crystallizer and heat exchanger
277512 N1TANULAZNITIANITNINANAAINNTTH 3(2-2-5)

Investment and Management in Industrial Chemistry

N153AN1SLATINITNIAATRREIMNTTY mnﬁmmmmw%’ayja N1T9NLUULAEINULNUNTT
HER NAYNSNINITRY NE1539087I0 NTUTLEUAWU NITAYY NSAUYY nsidenanuiise ua
nMadBuuaugsfa Tunsinnislasenis uassruuiansamnIwdun WU IS0 9000, HACCP,
GMP

Project management in industrial chemistry, data collection, production design and
planning, financial strategy, marketing survey, capital evaluation, investment and retrievment,
location selection and business plans, project management and quality control systems
such as I1SO 9000, HACCP, GMP
277543 msdansvaadeuazinidelugasmnssad 3(2-2-5)

Waste and Wastewater Management in Chemical Industry

Ussinwazuvasiiaveadslugnammnssuail mylieszimanaiiiienisuonussian
Tripuasiidaveadend msanvendeduniny Ussnnvesiidslugeannssued weluladnig
thdauaznsidmindegnannnssned 1dud n1suanidsudoou n1sgadu n1sanngnau ua
poalu@anuuiunau Dusiu

Types and resources of waste in the chemical industry. The chemical analysis for

grouping. treatment, and disposal, Types of wastewater in the chemical industry, appropriate
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technologies for chemical wastewater treatment and disposal including ion-exchange,
adsorption, precipitation and reverse — osmosis.
277561 anamnssullnsideuuasUlngiall 3(3-0-6)

Petroleum and Petrochemical Industry

nsiudin N13d1599 wazn1skartlnsiden uwiddiiinwarnsuensdndaritlnned nsudn
asUlasiadannlowiiuduareslsunin  mahUlesdeululdusslovdaueieg  wuieney (e
sysumRdmSusues dhdudomas gy

Generation, exploration and production of petroleum, source and separation of

petroleum products, petrochemicals production from olefins and aromatic compound,
petroleum applications such as liquefied petroleum gas (LPG), natural gas for vehicles (NGV),
fuel oil etc
366511 wquﬁﬁug'\umamsﬁﬂm 3(3-0-6)

Theoretical Foundations of Education

UNUIMkaTANNEF eIl St TiTden siansine ansvdduestSugde  nnsdn
MANGAT NSITUNNTABULAZAITUTEIIUNA wAnkaznguiiugunBainediieitestuns
Weuduaznsiauyyd 3nTne1nsAnyl Indngin1suuzkudkagliduTne anuvinguay
YaULIAYDsdanLAng1n13Any unumveinsAnwiididedsau TsaTeulugusdussdnsvesdsny
nsfnwinaeadinuazunumnisinuiluga TanATmi Tnswunisiuuidauasngufugiu
fenanuysannsiiteUssgndldiunsdansinuilidumus 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, sguidance 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
366513 32tU8UITIVUNWAIANAENS 3(3-0-6)

Research Methodology Social Sciences

ALY SNy waztUinuien1939y Usslnniasnisuiuni1sive n1savuadyninig
3o fhuvsuazauyfignu msoonuuumside edesdlenaritnisfiuniunuteya mslinsesideya
N3 PUlATITINLAZII8IIUNITIY N1TUTEIELNUITE nstdmaddeluld asservssaudnidunas
WMATAISNITIBLANIZN NATUFIANFTER S

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
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378511 AMSIINYIANAASAUNITHAIUINANGNT 3(2-2-5)

Scientific Literacy and Curriculum Development

SITUYIAVRINGINANT MITINIMEns ANUENTUSTENINNSIInemansiunanans
nsfnelve ngud 9sduszneu LATNITHAUIVANEAS MﬁﬂqmLmuﬂaNmsﬁﬂm%uﬁugmuaz
1RsgIUNNTEeuSInermans ndngasunasgiuaina lanAnwn widedifedesiunisimun
wéngms Msdnn1sBeus was/v3etnstauaruseifiuna iensinemans  UFTRM SR
VANFNTANUANY

Nature of science; scientific literacy, relationships between scientific literacy and
Thai educational curriculum; 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 N1ILNNINYIANGATANEN 3(2-2-5)

Research in Science Education

WUIAA wé’ﬂmmaqmﬁ%’aLs‘?jwﬁﬂ’amﬂu%y’m‘%&m MFIVYLUUNFUNEIY Lag NTIVLLTY
AMATN  UNUIW miniluazassenussainide msdauasevdymide wdeailedds YRS
d1993 dunwal dune Juiindeyaninauiy TATIed waginnudeya n1sasliazeiusie
NANTITY mﬁW’mEjmmmt,%aﬁa%qsﬁ’ayﬁ MsBeunenuide uddinsssmaiiiedestu
NSAUINTIANSSEUSarNTUsEElUNANSISEu Inenmans

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
378513 azthiufnen 3(2-2-5)

STEM Education

ANNEIATRSAEIANANY 555NV IRVEINEERST AN ERT FAINTTY wazwnalulad
WWIAA MENNITIANITITEUTHUVYTANINT NISTANISISEUTUUUTNUATR Msysannsimendans
walulag Imnssumans wazadlamanidnisisons nsyusuMsinermans walulad e uay
danndengmstens asdudnuiuuiunlne sAduiRnfuasindnw

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
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378514 A13INANYINYIAEATHAZANAAIENS 3(2-2-5)

Organization of Science and Mathematics Camp

MsAnwInemanideny senmslnsial/Ang duwedidn uay/viedeidvial  unds
Seudnemans ANSAUY audnd yuuuIng mans/adnm1ans niIgaIu/9ANTNIN
Mgeans/adinaans deufinuidaeying n1sdna1eIneimans/adnmansseauUssauAne
NIIRAEINEFNERS/ AN FANARSIZAULTEM

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 nwn wAlulag wazuvaaseuiingrmans 3(2-2-5)

Language, Technology and Learning Resource in Science

msilnvinwensldnuilneiienisaeanslusieadou nslinunsngunalineufeduy
wazduiosniwnfigndes AAniarwisinguianiznianisdnuiuagineimans undasous
Inermanslunaziiaszima n1sdndauindoutiionsdnnisiieuiinermans msuszgndld
oufumesuavmalladansaumeiiionisdaniaiFeus nwl JUuUU uaznagnsmsiamuLInngsy
\W3BUENTSITEU3 NMseaniuy MIUsEliuNe warn1suTulTuinnssy waluladansauna uaznns
doansifieduaiumsiieuiinermans Ujuannsldnwdenge waluladansauma uav/v3e
WANSEUS AAN15INNSSEUTINENAans

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 technology and
communication to promote science learning; practice on using English language,
informational technology and/or learning resource to manage learning in science
378516 MM3dauazUszliunanisiseuiineimans 3(2-2-5)

Assessment and Evaluation of Learning in Science

N©g Mé’ﬂmi*ﬁ'ﬂwaLLaz‘UizLﬁuwamiﬁaui‘iwmmamﬁ‘ NTIATIERLAzNISLUaNaNIS
Uszdiu uimnssunisianawasUsediuna n1seenuuukasnIsiauasosietanauavUssifiung
dmsuesiSeringimans Uftansiauaiesiiotana nmsifiuteya msliesgiinaznisudana
N5UTEEINNTIANTSISEU; ANSTIULAYISESTIUAMTUMTInNaLAUSIuNE

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,
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practices on developing the instruments, collecting data and interpreting data; evaluating
teaching practice; ethical and moral in assessment and evaluation
378517 aandunzinerdansioantn 3(3-0-6)

Being Professional Science Teacher

mmﬁﬁﬁaﬂaﬁﬁm%Wﬂg UNuIm weil NTZUVDIA] ﬁ’@ummimaﬁm%wmLLazaﬂﬁﬂi
FnTneg AuANuLIIAIIR MIairuARTiAde I InATIneImans maeuaiisdnen ey
aussonmeuluaginerdans nsduyarauiinisiieuinaendin  inasiuInsgIInIANag
U RRGRRTH AMTITN ﬁimmimmaﬁm%Wﬂg mmiﬁugmLﬁmﬁUﬂgwmamiﬁﬂmLLaz
Uszaunsalindnaslulsadouiihineimans nouf wanns wagssuvasaumaiionisuims
Fannsdnwn nsanegraduszuy Yausssu wyweduius uaznisdeanslussdng anzdime
Inemansanen nsvieuduiiy N15UsEAUAMAINANTANY MsU3IMsTAMsTUSewInemans
WAZNIFIALATINITRNOITN

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
379501 AMSWAILINITIANITITEUZLAL 3(2-2-5)

Development of Learning Management in Chemistry

vinnsasuianluud nguinisiseuinuuunneuaniadivy Todeanouniaiivu
sUkUUNIsIRNISISEUiIne mmans/iail FBasuingmans/iail inadanisaeuingimans/iad
WinwenTzuIuNIMITngtmans nsiauazyssiiiunanisieudineraans/ind InInemans
wunsdansBous de uvaadsuiuazdanndeuilensieuiadl UfRnsdannnisdanisiious
ponuuLLardnfanssumaBsufiafiomeidommudnenimussmaouivesion

Principle of conceptual change; constructivist learning theory, social-constructivist
learning theory; instructional model in science/chemistry, teaching approach in
science/chemistry, teaching technique in science/chemistry; science process skills;
assessment and evaluation in learning science/chemistry scientific mind; lesson plan; media;
learning resources and environment for learning in chemistry; practices on observing,
designing and teaching chemistry based on the particular topic and learner’s learning

potential
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378581 fuaun 1 1(0-2-1)

Seminar |

Anw oAU Aeszilsziiutymnsdneinetrmans/Adnd/ini/Ainewesuseing
vy Wisugudussusewa Aasigianuduiusvestgunidedussifouiside  eAusie
wnlfunmsiidedfioewnn waziiavefeginanssudfiowdaym

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 duaun 2 1(0-2-1)

Seminar I

AnujuAnisdndunundaivinisifeatunisfinwiinermans/fand/nd/Ananer nns
daueuazniswanildsulsraunisaBesedusufinfnululsandlnevioussnauedeou

Practice on seminar in science/physics/chemistry/biology education; presentation
and exchange of graduates’ research experience in Thailand or Asian countries
378583 INYILWUS 1 AU N WUU N 2 6 wiqenin

Thesis |, Type A2

Anendunindediu Sinsmeissdulymvsssiinviamens fiemasazuualtunis
Wanmdoinednud Wenisadauianssuniinisdne dflunsfeuidededaulafinuuas
nsdaviienansuuAndesiilunside davinlaseneineniing

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 INGTTIWUS 2 WY N LWUU N 2 6 ULNA

Thesis Il, Type A2

ANEUNITITE N1TAUTIVTINTEYE N1TIATIZVTRYA S1891UNANITITE N1TaTULas
pAUTIENa IYINIINeTNLS deudnendnudiiu wily (673) wazdaviiseauwing dnusatu
auysaliaueUnidininedy

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 n1sAuAdIDaTE 1 2 waenn

Independent Study |

AnwAuAd AAsieRanmn1sdanisisen; dnaueiitenisanw anudrAgveslym
BeulostuanmilgynsdansGeudianeme  davhaesauaiuninnside Tassansduai
dasenIoutauosionuzNITUNT

34



.2

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 n1sAUAIIdETE 2 2 Rehn

Independent Study I

dnaneszilouizidefiaenndestuiidenisfuaindase Meununisadisuasiamun
\3esiloddy nsifiunariinsesidoyaniside dnviuniesileidouazuinnssunientiauesio
AENTIUNTT

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 n1AUAIIDETT 3 2 nuqenn

Independent Study llI

thiguanan1side unasy misAumenauazdeiaueuuziiienniluly Jssyuuanivdeu
Uszaun1salnisAuadndasy SUNNUaIninegaInAnenssunis wily (613) wazdniinsnesiuns
AuaBaszatuauysal laueUnidinine 1y

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 n1sUfUANsARUINIAanslulsuSeY 1 3(0-9-4)

Practicum Teaching Science in School |

nsuszgndldaug e Uszaunisal ainmedvisiemmndiFeu TG Rm 3l
anudny IneRnUuiReuesdvlisnduaseinermans wiesiewingrmans UURN RN
wangns n1sian1siFeus nnsadedenisitoud matauazyszifiunanisious waznisdaianssy
Wawgisew diaueseaulymnisdansdeudinenmansuaruuiniuile

Application of knowledge, skills and experience from all course works to be trained
in science teaching profession in science classroom; practice on curriculum 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 n1sufuAnsaauInemanslulsaieu 2 3(0-9-4)

Practicum Teaching Science in School I

AnUfURnwInanagineimansluiesseuiiayingrmans JguRnisiaumangns ns
FansFeud myinuarUsidiuna msaiisdensiBous matauasUsuiliunanisifoul msdafansaw
WaugiFey wagn1susmsauluaniudnyl edusieuasdiaueuinnssunisinnisisous
Wemans nsiawInEUINNIIANISSELS warnsdananssuasuauluinTnag
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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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