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‘vm'uaﬁm’mmaawé’ﬂgmﬂajﬁaamw 36 36 36 36

3.1.3 91Us199U
3.1.3.1 WHU N BWUU N 2
(1) 97Us1°979%1

(1.1) ﬁmﬂﬁugﬁu 3 whein
366511 wqwﬁﬁugmmqmsﬁﬂm 3(3-0-6)
Theoretical Foundations of Education
(1.2) 3v1U9AU MWW 18 uwne
271511 WAndiBsadinaanitugs 1 3(3-0-6)
Advanced Mathematical Physics |
naAansAaIEan 3(3-0-6)
Classical Mechanics
ngugudwiantaii 3(3-0-6)
Electromagnetic Theory
NSIIMNIEASAUNMINRIUIENGNT 3(2-2-5)
Scientific Literacy and Curriculum Development
NNTIYNIINEAERIANE 3(2-2-5)
Research in Science Education
NSAUINITINNSSEUIHENS 3(2-2-5)

Development of Learning Management in Physics

15

uulddeenin 24w




IS4
NI
v

o/

U

(1.3) 3y ua9n Tunulidesnin
261553 Wandvesliupdgauavounia 1
Nuclear and Particle Physics |
261574 a1s1A@nsHand
Astrophysics
261580 UFTAnsTAN Uz
Advanced Physics Laboratory
271545 syalidnduazlaninen
Geophysics and Earth Science
271554 wAlUlaB WA IUNALNY
Renewable Energy Technology
271556 gauvnarans-nasansvatiaussend
Thermo-Fluid Mechanics
378513 @xlANAn®
STEM Education
378514 N1SIAAIINYIAEAS LA ALAAEAS

Organization of Science and Mathematics Camp

378515 21w wialulag uazuvauseudIemans

uAB.2

3 BUILNA
3(3-0-6)

3(3-0-6)

3(0-6-3)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

ulAT9NTT dA3A. (MU Premium) Tiasseuidvidendelutiiiududn ruiu 15 viiefn

3(2-2-5)

Language, Technology and Learning Resource in Science

378516 MyinkarUszidunansiseuiinemans

3(2-2-5)

Assessment and Evaluation of Learning in Science

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

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

378587 MsuUfjuinisasuinemanslulsasey 2 3(0-9-4)
Practicum Teaching Science in School Il

(2) Inetwus Tnubitesnin 12 nulwina

378583 ANYIUNUS 1 KU N2 6 e
Thesis |, Type A2

378584 ANYIUNUS 2 LU N2 6 e

Thesis II, Type A2
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(3) wuandrrusauldduniiein WU 5 nulwhin
366513 SeiU8UTINENNIAUAERNT 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 WU ¥
(1) 9IUs1873%7 Tnubitesnin 30 wieie
(1.1) %ﬁﬁugm 3 mgin
366511 MU ITENSANY) 3(3-0-6)
Theoretical Foundations of Education
(1.2) 3v1U9AU MWW 18 uwne
271511 TAnddsndinmanitugs 1 3(3-0-6)
Advanced Mathematical Physics |
271512 naF@nsnaaan 3(3-0-6)
Classical Mechanics
271513 nguijuiwantaii 3(3-0-6)
Electromagnetic Theory
378511 NNIIIMGIEASAUNTNRIUIMENGNT 3(2-2-5)
Scientific Literacy and Curriculum Development
378512 ATINUNININYIANAATANY 3(2-2-5)
Research in Science Education
380501 MSWAILINTIANTSISEUIHENS 3(2-2-5)
Development of Learning Management in Physics
(1.3) 3y wa9n Junubitdesnin 9 wihedn
261553 Wandvesllupdvauavounina 1 3(3-0-6)
Nuclear and Particle Physics |
261574 a1s1A@nsHand 3(3-0-6)
Astrophysics
261580 UFTAnsTAN DUz 3(0-6-3)
Advanced Physics Laboratory
271545 syalidnduazlaninen 3(3-0-6)
Geophysics and Earth Science
271554 wAlUladNaNIUNALNY 3(3-0-6)

Renewable Energy Technology
271556 gauunadani-nasansvetlualssend 3(3-0-6)
Thermo-Fluid Mechanics
17
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378513 @vlAuAn® 3(2-2-5)
STEM Education
378514 ASINAIEINEIFNERILATAIAFERNS 3(2-2-5)
Organization of Science and Mathematics Camp
(2) NMSAUAIDETY wlddesnin 6 wulehn
378591 N1SAUAINDESY 1 2 wiefn
Independent Study |
378592 NMSAUAINDETY 2 2 wein
Independent Study |l
378593 N1SAUAINDETY 3 2 wein
Independent Study Il
(3) wuandrrvsauldduniaein MWW 5 wlIwhn
366513 seiJ8U5I98N NS IPUAERNS 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
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271511

366511

366513

378511

271512

271513

378512

380501

378581

3.1.4 WHUNISANYI
3.1.4.1 WNU N LUU N 2

7 1
A1ANSANENAUY
andidandnmanitugs 1
Advanced Mathematical Physics |
mwﬁ‘ﬁugmmﬂmﬁﬁﬂm
Theoretical Foundations of Education
seLlpuinidensdaneans (dumiein)
Research Methodology in Social Sciences (Non-credit)
NS3INeAERS UM IRAUIANENS
Scientific Literacy and Curriculum Development
394

A 1
aAnsAnEUae
nNaAEnIAANEaN
Classical Mechanics
neuuwsivaniuni
Electromagnetic Theory
NITINIINEAERIANT
Research in Science Education
NSRINTIANTSSEUIHENS
Development of Learning Management in Physics
dunun 1 (lddumidein)
Seminar | (Non-credit)
374

19

uAB.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

9 wUWAA

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

1(0-2-1)

12 ii28nn



X0 ATUGDN
Elective Course

378583 AMUIINUS 1 WAL A WUU A 2
Thesis I, Type Il

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

378584 ANYIINWUS 2 WAL A WUU A 2
Thesis I, Type |l

Ul 2
AMANSANYIAY

PYUUN 2
AANTsAnyIUang

20

EIEY

374

uAB.2

3(X-X-X)

6 HUILNR

9 wUYNR

1(0-2-1)

6 NUILNR

6 AUIBNA



271511

366511

366513

378511

378517

271512

271513

378512

380501

378581

378515

378516

uAB.2

3.1.4.1 UHY N UUU N 2 (@mTud5unulasens aade. (MU Premium)*

FUTF 1
AANITANIAY

MAndisndnmansdugs 1
Advanced Mathematical Physics |
wqwﬁﬁugmmﬂmiﬁﬂm
Theoretical Foundations of Education
seilpUisidensdianeans (lidumiiein)
Research Methodology in Social Sciences (Non-credit)
NSIIMIMEATAUNMTANRIUIENGNS
Scientific Literacy and Curriculum Development
anuduaginereansdoondn
Being Professional Science Teacher

373U

U 1
aAnsAnEIUang
naAansAaEan
Classical Mechanics
ngufudmantng
Electromagnetic Theory
NNTINNIINEFERIANE
Research in Science Education
MSAUINTIANTSISEUIHENS
Development of Learning Management in Physics
dunun 1 (bivdumdein)
Seminar | (Non-credit)
94

Ul 1
¥
NAHAIDU*
2w walulad wazunaaseuinemans
Language, Technology and Learning Resource in Science
nsinnavUseiliunansiseusinemans
Assessment and Evaluation of Learning in Science
LY

21

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

12 BUBNA

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

1(0-2-1)

12 i2enn

3(2-2-5)

3(2-2-5)

6 KUWNH
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7 2
NMANTSANYIAU
XXX AT URDA 3(x-x-X)
Elective Course
378583 ANYIUNUS 1 WHU N WUU A 2 6 KUBAR
Thesis I, Type I
378586 n1sufuRNsaewInemanslulsaseu 1 3(0-9-4)

Practicum Teaching Science in School |
574 12 wigin

FuT 2
aAn1sAnEIUane
378582 duuun 2 (ldtiunuaein) 1(0-2-1)
Seminar Il (Non-credit)
378584 ANYIUNUS 2 WWU N WUU N 2 6 Wiawhn
Thesis I, Type |l
378587 msufuinisaeuInemanslulsaseu 2 3(0-9-4)

Practicum Teaching Science in School |l

593 9 WUYNA

* WHULUR

[
U Cs

Ul 1 Magaseu Taandunnseuiuasiariueing (2 91¢30)
Fut 2 MANSAN®IAUY Rannaulssuduaiay 1 T4 (1 5187397)
Fut 2 MensAnwvany Dasnduunseuduavas 1 u (1 s1e3an)

Qe

Qe
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271511

366511

366513

378511

271513

380501

378581

271512

378512

378582

3.1.4.2 Wiy ¥ (1d15-a1%ing)

T 1
AANTSANENAY
MAndisndnmansdugs 1
Advanced Mathematical Physics |
wqwﬁﬁugmmqmiﬁﬂm
Theoretical Foundations of Education

seleUITIvemedanueans (laidunilens)

Research Methodology in Social Sciences (Non-credit)

NSIIMIMNEATAUNTANRIUIENGNS

Scientific Literacy and Curriculum Development

T 1
aAnsAnEIUane
neuusivaniui
Electromagnetic Theory
MINAWINTIANITSEUIHENS
Development of Learning Management in Physics
duuun 1 (adunihein)

Seminar | (Non-credit)

Fu# 1
nAgaTou
nafansAaaEan
Classical Mechanics
NFIVLYAINYIAIE@RSANN
Research in Science Education
duuw 2 (idumiein)

Seminar Il (Non-credit)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

9 wUWNA

3(3-0-6)

3(2-2-5)

1(0-2-1)

6 WUWAA

3(3-0-6)

3(2-2-5)

1(0-2-1)

6 #U2NR



X0 ATUGDN
Elective Course
378591 AsAUAINDETE 1
Independent Study |

OOOXX IYLEDN
Elective Course
378592 N1IAUAIDATY 2
Independent Study I

XOOXX AT UGIN
Elective Course
378593 A1SAUAINDETE 3
Independent Study Il

Ul 2
AMANSANYIAY

574
Ul 2
=
a1An1sAneIUany

ERE]

Yuln 2
nAnaTou

EIEY
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3(x-X-X)

2 Kuenn

5 wUene

3(x-X-X)

2 e

5 Uene

3(x-x-x)

2 e

5 wUene



271511

366511

366513

378511

271513

378512

380501

378581

378591

3.1.4.3 unu ¥ (nMaAgnTow)

mﬂqg]%fauﬁ 1
HAndiendnmansdugs 1
Advanced Mathematical Physics |
yqufiugIunansing
Theoretical Foundations of Education
seilpuitidensdanenans (dumiein)
Research Methodology in Social Sciences (Non-credit)
NSIIMIMEASAUNMTANRIUINENGNT
Scientific Literacy and Curriculum Development

374

nAggFoud 2
ngufudmantng
Electromagnetic Theory
NTITLNIINGIFERTANY
Research in Science Education
MINAWINTIANITSEUIHENS
Development of Learning Management in Physics
dunun 1 (lidumidiein)
Seminar | (Non-credit)
nsAUAIDATE 1
Independent Study |

34

25

uAB.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

9 %2R

3(3-0-6)

3(2-2-5)

3(2-2-5)

1(0-2-1)

2 Kuene

11 wu2enn



271512

378582

XXXXXX

XXXXXX

378592

XXXXXX

378593

AAggdoud 3
naAansAaIaan
Classical Mechanics
duuwn 2 (lidumidein)
Seminar Il (Non-credit)
Jden
Elective Course
A don
Elective Course
N1SAUAIDATE 2
Independent Study I

mﬂqg]%'auﬁ a
Jaen
Elective Course
NSAUAIDATE 3
Independent Study Il
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3(3-0-6)

1(0-2-1)

3(X-X-X)

3(x-x-x)

2 NUIBNA

593 11 BUNA

3(x-X-X)

2 NUINA

594 5 “UWNA



uAB.2

3.1.5 AMAVNNELAVY5EINIY
Usenoueiad 6 & wendu 2 gaq a3 @ Sanuvnedal
nauIvIAEAneIAEnS
1) avansiawsn W nguavdszananunian
366 MEEde @ NITINUANYIAIERS AusAnYIAEnS
378 wEede @ NYINeIeansdny AnsAnwieans
379 wwned  @1vIvwedl AusANwIAEns
380 wWned @ IniaEnd ausfnwienans
381 wnele @1V AMEANWIAIERS
382 vWned  @wIvAdemans AnsAnuiaans
2) avausanas 1y nauauUszdniv
2.1) wusasun (dnos) uansdeszdududfimadoudmivneind
WY 4 ety $1E3emANansIEAUUS Yy n3
WY 5 vanelle $1e3vemanansseauUSyy i
2.2) asaiinas (ndnav) wansianavyfluanvnin Jsuszneuse
WY 0 vnehe naxdvdeAy
@Y 1,2 aneis ngudvden
@Y 8,9 viHneds nauIvduLLN Inendnug
3) ausamgavne mneds Swuiinginmuavsiiadanans
NGNIYIAULINGIAENS
1) evausiusn W nguavsedianuninn
261 wede @ IniEnd AgIvenmans
271 wwede @I idndussend AneIneieans
2) avanudngds WJu nguavdszdnian
2.1) wavsiasausn (én¥es) wanads seiududidaaon
2.2) wusadianans (ndndu) wanads nguisdedelud
au 0 el edaeans HandNuguuaznsSingy
Wy 1 vneds  nafnans Hdndaouzvosudasilandwaiaun
WY 2 vanelle  aauvnarans narnansaia Wandnaanuas
ov 3 mnede  eAulazwimanliih
Wy 4 vneds  Bidnnsedinduasianenans
w5 mneds  Wandukulvil ngufduisnmngualeus
WY 6 vaelle  ANsenans
@Y 7 vanede WEndAu
@Y 8 wueds  UfuRnsWEnd
WY 9 vanedle  duuuiEnd Inendnus
2.3) \@YTRARIEATINg N8R BUNTUVRITIEIN
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3.1.6 ANDSUIYSIEIUN

261553 Wandvasliaaduduazaynia 1 3(3-0-6)

Nuclear and Particle Physics |

authuesilaedea Lssledes LLUU’%]’]@’E)WENI?]NG?NU’JLﬂaﬁla VOB UDINTLUIUNTT
ganei Ugnsentiuedes vgunisnssids LﬂiaﬂLiﬂaummLauLﬂiaflma%U MIIUNBUNA
Hagu alI‘UG]LLaSE]UG]'iﬂiEJ’l“UaQE]Hﬂ’ImJUﬁi’]u ASNLazlaUnaU LUUI1889A15N

Properties of the nucleus. Nuclear force. Models of nuclear structure. Theory of
decay process. Nuclear reaction. Scattering theory. Model of nuclear reactions. Particle
accelerators and detectors. Classification of elementary particles. Properties and
interaction of elementary particles. Quarks and leptons. Quark model.
261574 asAansNANE 3(3-0-6)

Astrophysics

ANNEHALITAUINIT mamﬁfﬁﬁmﬁuNamwmf\]’mmiLﬂgauLLUaﬁmaamﬂaqﬂﬁ ANUL
4AVNeveInNInNY WNwand Handeinia wsalduaiuazingnainel

Stars and their evolution, cataclysmic events, final state of stars, galaxies, space
physics, gravitation and cosmology
261580 UftiAn1sNAnddugs 3(0-6-3)

Advanced Physics Laboratory

nsnaaeIMneiidndsedugsiiisatestunamans noslulauriing wwdnlain
Siannseling oendind Ssd0nd lednawniland Tuedusiand wazasmans

Advanced physics laboratory on mechanics, thermodynamics, electrodynamics,
electronics, optics, x-ray, solid physics, nuclear physics, and astronomy
271511 WAndiGendinaansdugd 1 3(3-0-6)

Advanced Mathematical Physics |

aun1seuiusandsy  aun1seuiusiaduduivasardusugndt  Mswlasavany
aunsuYesuaznsuUasises aunseuiusyes faddunnuinilaiduuawa fladduiasass ns
AATIPATINRDS

Ordinary differential equations, linear second order differential equations,
higher order differential equations, Laplace transforms, Fourier series and Fourier
transforms, partial differential equations, samma functions, Bessel functions, Legendre
functions, vector analysis
271512 naAansAaIaan 3(3-0-6)

Classical Mechanics

namansiafiu namansainsned aunisuedadu nisdutenq nsuwlasuutydd
aun1suaiianualal naran sauNUsAImN

Newtonian mechanics, Lagrangian mechanics, Hamiltonian equation, small

oscillation, canonical transformation, Hamilton-Jacobi equation, relativistic mechanics
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271513 nguijusivanini 3(3-0-6)

Electromagnetic Theory

Msinzidanmes  Jgmideulvveunavedliiiain nguivedladidnain
wdarulninade nszudlvihflnaaiiase anuduwivinannszwaaiiae wqwﬁmmﬁﬂlu
aans ndsnusaglniudivesawudmanlndn aunisrduudmanli

Vector analysis, boundary-value problems in electrostatics, theory of
dielectrics, electrostatic energy, steady current, magnetism of steady current, theory of
magnetism in matter, energy and momentum in electromagnetic field, electromagnetic
wave equations
271545 ssainanduazlaninen 3(3-0-6)

Geophysics and Earth Science

ssdidndiieniulan lassadevedan nsduasiiou aumudwdnvedan wsananaldy
029904lan LIHaINTNeINISIN

Geophysical science, earth structure, magnetic field of earth, gravity field of
earth, mineral resource
271554 wmAlulagwaIUNAwNL 3(3-0-6)

Renewable Energy Technology

ﬁugmméﬁuwé’wumwu walulagd miundanuuatofingluguanuseu seuy
waduatefing wawuedy ndwuaufouldfian nduh wduay wduanTeImas
Fna  Anenmvedramndsnunaunululssmalng N153ATIERREING N UIBUN 1A
Lﬂﬁiﬂgmam%LLazéﬂLL'gmﬁau N1508NLUUTZUUNITUNALNY

Introduction to renewable technology, technologies for solar thermal process,
photovoltaic system, wave energy, geothermal energy, hydropower energy, wind energy,
tidal energy and biomass energy, the potential of renewable energy resource in Thailand,
economic and environmental  analysis of renewable energy resource, design of
renewable energy system
271556 guunarani-naAansvadlvalszend 3(3-0-6)

Thermo-Fluid Mechanics

auiRuarnszuIunmsmamesiulaufin ssuuanusou ssuuaudy nsvitanudu

'
a o

gaumnian audivedlva aun1svenisiva veslwawuudasiala nslnanigluiazaieusn n1s
AnTgrigarmamans-namanivesvedinadmiunisivansiilugunsal
Thermodynamics properties and processes, heating system, cooling system,
cryogenics, fluid properties, equation of fluid flow, compressible fluids, internal and
external flows, thermo-fluid analysis of steady-flow devices
366511 MnuiitugIumen1sane 3(3-0-6)
Theoretical Foundations of Education
UNUIMLarANARTesUStaifdentsdan1sfinw anszddueslstade  nsdn
VANENT NSISEUNTARULAZNITU ST UNE LLmﬁmLLazmwﬁﬁ”ugmmﬁmﬁwmﬁLﬁaaﬁﬁaaﬁUﬂws
Seuiiaznsiauiuyed Inanen1sfnyr Indnginsuuziuikarlidlinet anunineuay
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YOULRVIAIALINEINITANY Unumvesnsinufdeediny Tseeulugiuziluesdnsvesdsny

L4

nsfnuraeadinuazunumnisinuluga lan1Ated TaewunisiuumAnuagnguiiiugiu
fanansysannsiteUssgndliiunsdans@nuilidmtusfuaviviany

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
366513 3zLU8UITINNFIANAENS 3(3-0-6)

Research Methodology Social Sciences

AUNLNY NbE waslIMUeNITIvY Uizmml,azﬂszmumﬁ%’a nsAmuadyning
39y MuUsuazauygIu N1598NkUUNITINY Lﬂi’e]\‘m@LLau’Jﬁﬂ’ﬁLﬂUﬁ’JUi’msU’e]iﬂa AITIATIEN
lsEJJE]lI'Ua N5 ULATISNILAESI89IUN5IT8 N15UTELTUUITY ﬂ’]ﬁUWNﬁ’J?]EJVLUIGU I3YTUITNU

@)

Y

f UEJLLauLVIﬂUﬂ'ﬂﬁﬂ?i’J‘ﬂﬁJLQW']uV]’NG]'mﬁQﬂiJﬁ']ﬁGﬁ
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 AMSIINYIANAATAUNITHAIUINANGNAT 3(2-2-5)

Scientific Literacy and Curriculum Development

SITUYVIAVRINUIMNANT N153INUFAERT mmé’uﬁuésijwﬂns%ﬁwmmam‘ﬁu
‘Viﬁﬂﬂﬁ]iﬂ’]iﬂﬂ‘lﬂl%ﬁ “Vli]'l‘f}{] @Qﬂﬂiuﬂ@‘U LLauﬂ'ﬁ‘WWUW‘Viaﬂﬁ@i MaﬂﬁmiLLﬂUﬂa’]\‘iﬂ’liﬂﬂ‘HWﬂu
Wuﬁ']w,l,au?,ﬂ@liﬁ’]uﬂ’ﬁlﬁEJM?’WIEJ’W]’]&G]? Maﬂammmmumﬂa Iaﬂﬂﬂ‘l‘f}’] QWU’JQEJ‘VILﬂEJ’J‘UENﬂU
ﬂ’ﬁWGlJU’]ﬁﬁﬂQWﬁ ﬂ’]'ﬁ‘«]ﬂﬂ']ﬁL'ﬁEJug LLﬁ%/‘WﬁE]'Jﬁﬂ’ﬁ’JﬂLLﬁuUiuLMUNa LWE]ﬂ’TiE'JV]EJ’]ﬂ’]aG]'ﬁ
U URmsiaumangasanunu

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 N1SIWNWNINYIAEATANEN 3(2-2-5)

Research in Science Education

WA nénMsreIN Tl itinsluduisey msidouuunaunay uay MsITeIe
AUAN  UMUM nihfkarasseusiainide msduaseidyniide 1ndedleddy UfURnns
d1590  dunwal  dune Juiindeyanierauiy ATied uazinnudeya nisaguiazeiune
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nam3ds msinndananindedevesdeya Mmadouseauide sideinassmaiiAetes
UMITALINTIANTEUIwANSUSEURAN S U INeMmans

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 aziiudne 3(2-2-5)

STEM Education

ANUAIAQYTOELIANANYT 555UMAVRINYIAERNST AdaA1ERs IMINTTL Lagmalulad
WUIAA MANNITIANITITEUIUUUYININGT N15IANISITEUIWUUTUNULUR n1sysannis
Mermans walulad IAInssueans uazadaransgnIsseus AsyYTINITINgIA1ans
walulad dnn uazdanndengnisious asdudnuiuuiunine cuAdeiRotuasiudnem

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 n1sInANEAINEAERSLATARIAANENS 3(2-2-5)

Organization of Science and Mathematics Camp

Msfnwiinemanifeiny s1ennsinsiad/Ang dumesidn waz/vIedednviay
WHAAUSEUSINGIANENS  TNSAMN @udnd YuyaIng1eans/Atineans MiIeau/9ANINIg
Wemans/alinans vimuAnyideusng nsdnmgInemans/adamansseauUsandnm
N13IAANEINEFNENS/ANNAENTTZA UL TN

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 nw wAlulag wasunaseuiIneamans 3(2-2-5)

Language, Technology and Learning Resource in Science

mstiniinuznnsldnwlneifienisdeasluiossou msldniusanguynldneudie
ﬁmmuasﬁwLﬁmmmﬁgﬂéfaa AFNTINIBIDINGHLANIENNNITANYILALINGIATENT LAY
Soudinerenanslutaziieszna nnsdndanndeuiiionisianisiSeuiinermans nns
Uszgnalimeufiumesuazmaluladasaumaiionsdnnisiseus naud sUuuy waznagnsnis
WAWIANTIY 1AT8YILNITTEUT N150aNIUY NMUsEIlUNG warn1sUTulTauinnssy walulad
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asaume uaznisdeansifieduaiumsiieuiineremans Uitansldnwdnge walulad
aTEumA Uag/vIe unduseu; dan1sinnsiseuiinenmans

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 M3diauazUszliunanisiseuiineimans 3(2-2-5)

Assessment and Evaluation of Learning in Science

It MﬁﬂmﬁmmaLLaz‘UizLﬁumaﬂﬁﬁaui‘im’lmam‘ MMTAATIZALAZAITLUANANTS
Useidiu winnssunsianawazyssdfiung nseenuuukarnIsiamesesiotnrauasUseidung
dmsurieaSeineimans UiURnsimuesesiieiana nsiudeya nsieneiuaznisudana
N5UTEEINNTIANTSISEU; AuSTIULAYISESTTUAMTUMTInNaLAEUSIuNE

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 avsndunaginermdansiioattn 3(3-0-6)

Being Professional Science Teacher

ﬂ’s’mﬁﬁﬁy“uaﬁﬁm%wv’lg unum g NTLNUVDIAG ﬁ@uu’lﬂ’]isuaﬁﬁm%WﬂELLazaﬂﬁﬂﬁ
ATnag AAdNYNEIaIATIR MIairuARTAReAvITNATINeIMans MstasaTfnEn
wazaussanwauluaginermans nisduyarauiinisiseuinasntin inaeiuinsgiuividn
ATINEIMIARS ANSTTN ITYIUTTUVRINTNAS mmﬁﬁugmL?{mﬁmgwmﬂmsﬁﬂmLLaz
UszaunsafinInaghulsadeunidiuineimans nqui] wénns warssuuasaumaiiion1suIms
Fansdnw nsAnegaluszuy Tamussse wyweduiug uarnsdeasluesdng anefiimig
Ingrmnansinu nisvhewduiiy nsusefuamuamnisdinw nsuimsdanistuieu
Wemans/Nand Lazn15anlasainisiine T

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
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work; quality assurance of education; science classroom management; vocational training
project
380501 N1SWAININTIANISITEUSHAN 3(2-2-5)
Development of Learning Management in Physics
vanmaasuutasluni nguinisBeudnaunnouaniaiivy loduanouniaiou
SURUUNISIANTISS BRI INeIans/Mand Basuinerdans/Mand wellanisaeuingreans/
Wand VinwenszuiunImaineimans nisialazUszilunanisiseuiineieans/Nand In
Inermians wnunsdanisiend do undaieuiuazduindeniienisiFeusand UFRns

g % = ¥

AINANITINNITLILU aaﬂLLUULLazﬁTﬂﬁﬁ]ﬂﬁ'ﬁum'iﬁsluiﬂ?mél,awwLﬁammmﬁﬂamwmaﬂmi
BEIVL LA

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

Seminar |

Anwn aAUs1e Iesznussinulamnisfnuinerrans/Aand/ nil/Ainevesuseima
vy Wisusuiuaslsend Ansizvanuduiuseesdanidenusyideuiside  eAusie
wnlfunsinidodfieeman waviiauesegauinnssuiiondteym

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

AnufiRnsdnduiundfivimsifeatunsinunineiemans/iand/ ail/diner ans
tiaueuazniswanilisulsraunisaiesedusufinfnululsandlnevioUssnaueideou

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 Il

Anvduaideiu Tinseiussiulymasinsineianene demaazuualiunns
Wannideinendnus  Wenisafauianssumensinu dudunsdeuideisedaulafinwm
wazmsdnrenasuninlowiulunside davilasensineinug

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

33



uAB.2

378584 INYITLWUS 2 AU N WUU N 2 6 wiqenin

Thesis Il, Type |l

Afiun15398 Mstiusiusndeya N153ATzRtaya $189UNANTTIVE N1saULaY
pAUTIENa IRI919Ielnus deudvendwusiiu wily (G73) wazdavinsienuIneidnus
atvauysaliauesUdining dy

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 n1sAuAINdasE 1 2 REnn

Independent Study |

AnwiAuAI1 AATEanIMNIsIaNIssenl diaueiidensan anudAyvesdym
BeulosdvanmiymansdanisBouflamzns  davhsenuagiuunfaniside Tasesienis
AUATDATENTDUUAUDHOAUZNTINNTT

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 A13AUAIIDETY 2 2 wdaEnn

Independent Study I

dnaneszlouizitefiaonndostuidenisduniidasy nauwnunisadisuaziamn
\3esileddy nsivnasiinngiteyaniside daiueiediedfunazuinnssumiouinauese
AMENITUNIT

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 MsAUAINDETY 3 2 wdaenn

Independent Study llI

diauenaniside unasu msedunenauaztolausiuziionisinluly Uszau
wanidsuuszaunisainishunindasy Suildfeinindainanznssunis uily (@3 wardavh
enuNsruadaszatuanysel lauetndinine1ay

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 n1sujjuAMsaauIneAmanslulsaieu 1 3(0-9-4)

Practicum Teaching Science in School |

nsuszgndldnnug sinwe Yszaunsal ansedsiiauaiiGeu lWinufoanuindn
luanufny eelnUjUiRnuasgiienduanseinemans wWuvesiewinemans J§umanis
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Wanmdngns nMsdnnisiSoud msadedennsiBoud matauazdseidunanisBoud uazn1sdn
Aanssuiawfisow WiaueUsunutgmnsdanisseuiineimansuazsuinisuile
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 n1sUfuAnsaauIneranslulsaseuy 2 3(0-9-4)
Practicum Teaching Science in School I
AnUuRedndnagingreansluieassuiivewingmans guRnsiauivanans
mMsdansiBous msfauarUszifiuna msadrsdensFeus msfauarUszifiunanisiieus nsdn
AanssuiunESey wasnmsuimsnuluaniufng eduseuaviiaueuinnssunmsdanisseus
Wemans nMsiawInTEUINNIIANISSEL; warnsdananssuasuauluiInTnag
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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