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Crosscutting Concepts, and Core Ideas. Washington, D.C.: National Academies Press.



16

2. uwWuWmUIUIUUge
919159H TUHAYOUNANGAT ALTlUNITRNWUUNANERShara1TET18Iv lundngns

Y Y
awv a o A

lngtwanisiTeiviniten1susedliunangnsmsanwiumUudin a1viviingrmansane’
UNMIATIEY UFUUTe wazensanangnsatuuiudse w.e. 2560 Tisessusionsuanuagiinun
A3 Naepadesiuanuimtvesmansaviviulagdu

Premium

1.2) mMsusulasaasns

NSHARLAZHAIUIAT

- Mvualisedydedumn

WNUNITWRIUY/ ‘ v o
o nagns NANFIU/AUY
Waguwlas
1 UHUNSWRILYANEAS | 1. NSUASAIAMENTINNTING GUGSTIERIE
1.1) W mangnsi VANgns NAsaGen ANENITUNITIN
5995UNSHENAS AV39ADIIAANDIANTNTE WANgns
seAuUSanln nu NULNUILAY IV laseasavangns

aUUUTUU5e WA
2560

TyAAraINI ALY
7iNYe NI
2819M LD

duasy atuayu 1ensd

Usgdmangns sudloriuyih
U/MENUITINT/UNEUD
NA9UIY TABINNTEUU LAy

VANgn3 JunilvanianguinarURcR UAD. 3 VBITIIY
1.3) Ysuansesnedn warliTivdunumndud Jaduann
U9AU 819518711 - INTIAULARE I8 WeAansanw
Reamgarv Fosdinsihietosdmui
Vuadvaenndesiu | leanunanu/anuidy
N15398N 1 AaUseine (Goendaliiiiu
WMEEANIANY 5 ¥) sidudumilaves
FEAUUIUNYIA NSSEUNTTARY
2. WHUNISWAILIYAAING 915UETURAYOUNENENS NI NEBUDITY
AIUNSISEUNTEOUY FUAUNIAIYINTANN NNFTUUNZUEU
waLNIITY AVUARHOURUANIA goulall
2.1) msmviuaaeu Usgaun1sal uaznanis (www.reg.nu.ac.th/)
2.2) Mm3miu fnay Uszilugaoulaetdn HANSUTEIUEARY
Tidan1siseuns MvunNsdiaeuluusiaz UAB.3 - 5/ 1BN&NS
aoufldaasunsld 518391 An1sysannsled Usznaun1saew/
NINYLAIYIDING Y AMwdangulufangsy emsaeu (iwy
2.3) MU fnma N9 38UNITADY PowerPoint %38

UNAUIY
pnauszing) / Clip
AYNITUAITITIUNIS

7

dunn Aunena war A vinwmes (2557). “msussdiundnansnisfinuumdadgn a1v1iv

%Vl&l’]ﬂ?ﬁﬁ]%ﬁmﬂ’] Q‘lleUU%JU‘U?\T W.A.2552 ﬂm%ﬁﬂ“&ﬂﬂ’]ﬁ(ﬂ% wﬁwmé’auwma”. 979977
ANImans 1IN 1aeusas, 16(1): 140-148.



http://www.reg.nu.ac.th/

17

WHUNITWAILY/ ¢ o v 1 X
4 nagns RANFIU/ AU
iasuuUag : =
nalnyislun1sdauwdanisy douflysaNng
Nuasulazn15YIIE AR AN
AUAANINIAT NAIIUIYINIT/
duasulvienasdaould MATeTldmeuns
mwildannsisenis
Inenmansanwndudiu
wislunsimuAanssy
NSIREUNITa0 U
3. WHUNIHRIANEAIN Avualviiandisiudsey/ Juiinmsiseus/
Yaslldn ausy/ dunun Miedesiu wuuUTEEuUlATINIg
3.1)  MsiauIide NTAAUITITO9IUITEN 1AB. 3 - 5
e inusli W IAERIANTYT SzAU wilsdeurenie19138
#0APABINUAIIL Uaudindne/vinwensld AUSnwAnerinus
ABINITNN AYIBINOY fi¥atulng waL/139 NTisde
NYIAENIANY AU WIDUUIBIIUY LLN??&;:JL%&JWW
3.2) MINRIUINYENT Aulu/neusnunInedy
Tin1wdangy agatfas 20 Halusse

Ynsfnw
Muualisgivdefunn

U1 LATINPAIVFULUN HD9
ANSAAUATUINULARER

pd)}

)3

1% =

AUAUN LarfANWIUNANITY
Asunidunudanguy
lugu SCOPUS
fvualidaniionansei
USnwinenfinus 1Ju
9191598 VINYFANENS
Anw AzAnwIAIERS 1 AU
Way NITUNSNUSNYINSe
;:IL%Emmy PNANY
INYFEANTDN 1 AU




18
nunil 3 5TUUANTIANTANEY N1TANTUNTT uaslaseasnisvawmangns

1. STUUNISIANISANE
1.1 s3UU
JEUUNINIA
1.2 asigulAgsleinlussuuninig
TidulumudetsAuree I Ine1dsusasInmensanwseauluAn@nw
W.A. 2559
1.3 msian1sAnenaggou
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U

2. NMsAIUNISUANgNS
2.1 M-a1lUNISAEENISIS NS daU

A1ANISANYIAU Wou dmnAw 89 SuIAY
nAnsAn¥Ivany WP9U UNIIAY D19 NO¥AIAY
nAgaseu WU NaEN1AY D9 NINYIAY

2.2 auauURvasid1Ane

WH N WUU N 2

1. dusansfinwsedudies vdngasmeanisfing awiyineimans il
and 32AMen WioawAniiAnates anantugandnuifidiiinauanznssunisnig
AUANYISUTEY 138

2. d5ansfnwseaulSgyns wanansineiranstudin a1u13v
Angrenand 1adl WAnd 31Anen viearvdvifeates anantugaudnuifidineu
ANENITUNNTNTRAUANYITUTES 1130
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4. TauanUinsunIunINto U AU INEITIULTAITIINIENITANYITEAU
Yudin@nwin.e. 2559

5. FlUTUTRINTNTIVFUAINNBUALFUNINTA

n3ilEvasunulasen1s dAIA. LUU Premium
dusansfinuseaudSaaes ndnaasinermansiadia a1v13vinetdans
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WWU ¥

1. dusansfinwseAulSaaes nangnsman1sine) audaninelenans wadl
WAnd F23men vioawiniifsates anantugandnuifidiiinamuangnssunisnig
gauAnwIFUTes e

2. dusanisfinwszaudsgeins wdngnsiverdiansiadin a19139
Ingrmans 1l #and 32Ane1 vieanvIviiAeades anantugandnuifidiiingu
ANENTITUNIINNTEANANYITUTOS

3. fiszaunisalnianisaeuluaniudne livesndt 1 U wie Hlueywyia
UsENauIvIINATHL?

4. TauaudRaTuaIUmUTa TR UNNIING1FEULIAITINAIY ATANYITEAY
Yauainfinyn w.A.2559

5. TlusuT0INITNTINGUNINNLLAZFUNINTA

2.3 wnunssulinAneuacdandanisineluszes 5 U

LNU N LUU N 2

s . UnsAne
YUY
2560 2561 2562 2563 2564
1 30 30 30 30 30
Un 2 - 30 30 30 30
PIpHL 30 60 60 60 60
SrunuddnfianninazdSansinw - 30 30 30 30
uHY ¥ (AFU52IIN9)
s . UnsAnw
FUY
2560 2561 2562 2563 2564
i 1 20 20 20 20 20
Ui 2 - 20 20 20 20
34 20 a0 40 40 a0
SrunuddniianniiazdnSansinm - 20 20 20 20
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2.4 qUUTSUUATULNY
2.4.1 Uszunaunissnesu

(1) Yszuaunissiesusian1AnIsAnegd (Un)

38N13

A1ANTSANYIAU
UnsAnen 25...

AMAN1sAnyIUane
UnsAnuen 25...

EIPEY

Un1s@nun 25...

1) ANSTSUREUNISANEN

U A BUU A 2 1,250,000 1,250,000 2,500,000
WU @ (A5USEIINNT) 750,000 750,000 1,500,000
334 2,000,000 2,000,000 4,000,000
(2) Uszunaunissiesuluudazll (um)
UnsAnen
3189119 2560 2561 2562 2563 2564
1) AN5TTULHENAIIANY
LN N WUU N 2
o a3l 500,000 | 500,000 | 500,000 | 500,000 | 500,000
® 7)1 Premium 2,000,000 | 2,000,000 | 2,000,000 | 2,000,000 | 2,000,000
AR (ﬂgﬂizfﬁ’]mi) 1,500,000 | 1,500,000 | 1,500,000 | 1,500,000 | 1,500,000
573 4,000,000 | 4,000,000 | 4,000,000 | 4,000,000 | 4,000,000
2.4.2 Uszanaunissiganglunsazl (um)
Ysuiszauna
$18A1T
2560 2561 2562 2563 2564
1) wﬂizmmmﬁgma 500,000 500,000 500,000 500,000 500,000
2)sulseanandusiele 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000
2.1) UALHUeY 700,000 700,000 700,000 700,000 700,000
2.2) UMY 100,000 100,000 100,000 100,000 100,000
2.3) QUL?MQ@MH‘U 200,000 200,000 200,000 200,000 200,000
374 1,500,000 | 1,500,000 | 1,500,000 | 1,500,000 | 1,500,000

2.4.3 Ussuauan 149180092 lUNISHARNBNU MR
100,000 vw/Au
200,000 vw/AU (N6lATIN1S @AIA. )W Premium)
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2.5 SLUUNISANE
T¥szuuni1sannisiseunitsasuruutuseu tJuluaiud adeduuniinende
YLSAITINNIYNISANYITEAUVUNAANYY W.A.2559

2.6 nMswisulaunugie 5183 mazn1samslsussuTNNBINeNae
Wulunud o TIs U INGIagULTAIT A8 NITANEITLIUTMNNRNET N3
USENALTINGIDEULSAIT 1589 NanLNUgnNISieulaunuenie seaulugnane) w.¢A.2559

3. NENGATUATDITINADU
3.1 wangas  vanansnsAnwiuvndudin anvndnIngimansany

3.1.1 Suuniginsnaaanangns
- WUULKY A UL A 2 U 36 MIYHN
- WUULKY N LU A 2 WU 52 wdwda

(nselS U UlASIMS @rnA. Ussnyu Premium)

- LUULKY 9 U 36 NUIWAR

3.1.2 lassafrmdngnsnisAneumindgin a1913v1inegAansanen
WUULAY N LUU N 2
(1) uUnUhA

usevlitesnin 24 yienn
IS 12 yiaenin
srerentsaulitumiaeie 5 wuwhn
mhginsiunaeanangashivesnda 36 WUYAN

(2) Roulvvasarvidun
fanorasndudeaiousedviiiniunuaiudiureurose191se
fSuiinmeundngns iieldumsifiuyuauile Tngliumiein
WUULKY N WU N 2 (n3al5Unulasens aadn. Ussnnyu Premium)
(1) IuUnUha

usevlitesnin 40 WA
INYINUS 12 wihein
sreivsaulitumiaeie 5 WY
e

mheinsiunaeavangashivesniy 52 wULAn

(2) Naulvvasd1v1Ivn
787019910 UADIS sUIYTVIRULALAIUAIUL AU UVDIBI1TE
AsuReveunanans wieidunsiiunuanuild Inalidumiein
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HUULINY ¥
(1) uundena
usgdnlidesnin 30 UUILAN
NSAUAINDATY 6 WA
s1evveRuldtiumiiein 5 uwhn
MeinTunaenvangnskitdosndn 36 vIenn

(2) Woulvwasd1v1ivn
7870193910 UADIS s UIYTVIRULAUAIUAIUL AU UVDIBI1ATE
A5uRewaunangns wiedunisiiunuanusld Inglidumiein

malasEEmANgAsMIAnTIMNUIn snuivavendensfnen vangasuulse we. 2560

Gyl 378N13 \nauel As. nangasuTuuse
i W.Al. 2558 W.Al. 2560
WA | UHU Y| W WH N WHY ¥
wuun2 Wwun2 | uuun2
(1 Premium)

1 | 951839 (Course work)

Taltlownin 12 24 24 40 30
1.1 '3mﬁugm - - 3 3 3
1.2 3UsAu - - 12 28 12
1.3 Jden luitioanin - - 9 9 15
INYNENUS 12 - 12 12 -
INIAUANDETY - 3-6 - - 6
Jndsrulitdumienn - - 5 5 5

MBNATINADANANGAT

Vo , 36 36 36 52 36
laisaenin
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3.1.3 578799
3.1.3.1 LLNU A LUU N 2

(1) s3IV Tunubidesnin 24 wiheie
(1.1) Ayritugnu 3 ygin
366511 wqwﬁﬁugmmqmiﬁﬂw 3(3-0-6)
Theoretical Foundations of Education
(1.2) Fv103AUY WU 12 wede
378511 NNSIIMNLIMEATAUNTNRIUMENGNT 3(2-2-5)
Scientific Literacy and Curriculum Development
378512 MSHALINITIANSISEUIINeIans 3(2-2-5)
Development of Learning Management in Science
378513 ANTINUNIINGIANEASANEN 3(2-2-5)
Research in Science Education
378514 dziAnAnw 3(2-2-5)
STEM Education
(1.3) 3y uden Tunubivdesnin 9 nulwhna

(%
¥ =

fanausnideneivaasnguld veilidensedvlagldsuan
ureune1sEiunuIneninusuas/m300191585 URnvoUMANgNS

nguseIvIAll

256545 auenansLAll 3(3-0-6)
Chemical Kinetics

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

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

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

nguseIvIand

261557 Wandindosufnsaiionades 3(3-0-6)
Nuclear Reactor Physics

261559 WaAndnaanugs 3(3-0-6)
High Energy Physics

271544 WEANAANIIANEART 3(3-0-6)
Astrophysics

271545 syaindnauazlaninen 3(3-0-6)

Geophysics and Earth Science
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Ngus8IVIYINEN

257541 Fng1mansyiInImaeysans 3(3-0-6)
Integrative Biological Science

257502 Wwaduaririvenszdulaianatugs 3(3-0-6)
Advanced Cell and Molecular Biology

257543 wefiadagdumainenemansginin 3(2-3-5)
Current Techniques in Biological Sciences

257544 WLUeATLYe A TInLAT MIAILAY 3(3-0-6)
Metabolism of Organisms and Control

ngusIEIVINYIAENIANY

378531 ASINANINEIPERILALAINFNERS 3(2-2-5)
Organization of Science and Mathematics Camp

378532 UIMNTIUNIINYIA@ASANY 3(2-2-5)
Innovation in Science Education

378533 TinuensyUImMIMaIveneness Lagii ﬂwmiﬁ@%’juqq 3(2-2-5)
Scientific Skills and Process and Higher Order
Thinking Skills

378534 Inenenansiugiululsadou 3(2-2-5)
Basic Science in School

378535 Anemansiudnlulsaieu 3(2-2-5)
Additional Science in School

378536 videdagtudmiuinermansdnuilulsaseu 3(2-2-5)
Current Topics for Science Education in School

(2) 1IN unus Tunubivesnin 12 nulwfa

378581 ANEIINWUS 1 LHU A LUU N 2 6 KUBAA
Thesis |, Type A2

378582 ANIINWUS 2 LHU A LUU N 2 6 KUBAA
Thesis Il, Type A2

(3) Avsaulddunuiein I 5 NUwA

366513 218U N NAIANAIERNT 3(3-0-6)
Research Methodology in Social Sciences

378571 duuun 1 1(0-2-1)
Seminar |

378572 &uuun 2 1(0-2-1)

Seminar |l
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N Yo

3.1.3.2 UHU N UWUU N 2 nIRlESUnulATINIg @A, (MU Premium)

(1) 97U Jnuliitpsnit 40 wihedn
(1.1) Ayritugnu 3 ygin
366511 MU ITINSANY) 3(3-0-6)
Theoretical Foundations of Education
(1.2) J¥1UsAY U 28 Wi
378511 NNSIIMNEIENEASAUNTNAIUMENGNS 3(2-2-5)
Scientific Literacy and Curriculum Development
378512 NSHAILINTIANTSSEUTINEIANENS 3(2-2-5)
Development of Learning Management in Science
378513 NITINLNIINEIPIENTANY 3(2-2-5)
Research in Science Education
378514 a@vifuAne 3(2-2-5)
STEM Education
378521 anudupgivenmansiioentn 3(3-0-6)

Being Professional Science Teacher
378522 MSANUGURMTIVTnATINemansseninasey  1(0-2-1)

Training for Science Teacher Profession

378523 w1 wAlulal uwavuvaaseuiinemans 3(2-2-5)

Language, Technology, and Learning Resource in Science

378524 myianavUssilunan1siseusinemans 3(2-2-5)
Assessment and Evaluation of Learning in Science

378525 msufuRnisaeuInemanslulsasen 1 3(0-16-8)

Practicum Teaching Science in School | (Litlesnan 240 Halus)

378526 nsUfURNsAeuINemanslulsausey 2 3(0-16-8)

Practicum Teaching Science in School Il (Litlesnan 240 Halus)

(1.3) 3vL@8n Inuldtesnin 9 wihedn

[
Y

fanausnideneivaasnaguld veilidensedvlagldsuaii
JureuneasEiunuineninusuas/miee 58l uRnvouMANgnS

nguseIvIAL

256545 FAUANEATIAL 3(3-0-6)
Chemical Kinetics

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

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

Industry
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277561 geamnssutlnsideuuaztlnsiadl
Petroleum and Petrochemical Industry
nguseIvINaEnE
261557 Flandindesufnsailiundes
Nuclear Reactor Physics
261559 WaAndnaanugs
High Energy Physics
271544 WANAANIIFERT
Astrophysics
271545 ssqindnauazlaninel
Geophysics and Earth Science
Ngus8IVIYIINEN
257541 NEIENERSHININTIYIUINTT
Integrative Biological Science
257542 LszjaéLLaz%ﬁwmigﬁuiuLaqa%’juqa
Advanced Cell and Molecular Biology
257543 watalagtunaIngAanszinIn

Current Techniques in Biological Sciences

257504 LuMUeATITeAWITIALAZAIAIUAY
Metabolism of Organisms and Control

ngusIEIVINYIAEATANY

378531 AMSINAIINGIFNENILALAIAFNERS

Organization of Science and Mathematics Camp

378532 UIRNTSUNIINGIANERSANEN

Innovation in Science Education

378533 Vinenseuaumamavemansuaeyinuemsaem g
Scientific Skills and Process and Higher Order

Thinking Skills
378530 Avenmaniiugiululsaiou
Basic Science in School
378535 Avenemansiiuinlulsaseu

Additional Science in School

378536 htatagudwmsuingrmaniAnululsusey

Current Topics for Science Education in School

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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(2) A1 INeuNUS Puulddosnin 12 wiein
378581 ANYIUNUS 1 WU N WUU A 2 6 KUBAR
Thesis |, Type A2
378582 ANYIINUS 2 WU A WUU A 2 6 KU
Thesis Il, Type A2
(3) Avsaulddunuein U 5 Wi
366513 SeidgUin I8N NEIPNAIERNS 3(3-0-6)
Research Methodology in Social Sciences
378571 duuun 1 1(0-2-1)
Seminar |
378572 &uuun 2 1(0-2-1)
Seminar |l
3.1.3.2 AU ¥
(1) s3I wulddesnin 30 wiiein
(1.1) Frilugiu 3 nein
366511 MuRALg ISR 3(3-0-6)
Theoretical Foundations of Education
(1.2) 3¥1UsAU P 12 widedn
378511 M1SFIMNLIMEANSTAUNTHAUIMENGRT 3(2-2-5)
Scientific Literacy and Curriculum Development
378512 MSHALINITIANSISEUIINeIAans 3(2-2-5)
Development of Learning Management in Science
378513 NISIENICINGIFEASANY 3(2-2-5)
Research in Science Education
378514 @viAuAn® 3(2-2-5)
STEM Education
(1.3) Ay Lden wulddesnin 15 wiiein

[V
Y v A

Hdnarnnsaidonsieidvinasngule vallidensiedvlaglasuniiy
Lﬁu%aumﬂmmiéﬁﬂ%mmiﬁuﬂ”iﬂaaszLLaz/‘vﬁammiéﬁ%’uﬁmawé’ﬂqm

nguseIvIAL

256545 aUAIENTIAL 3(3-0-6)
Chemical Kinetics

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

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

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

nguseIvINaEnE

261557 Flandindesufnsailiundes 3(3-0-6)
Nuclear Reactor Physics

261559 WaAndnaanugs 3(3-0-6)
High Energy Physics

271544 WANAANIIFERT 3(3-0-6)
Astrophysics

271545 ssqindnauazlaninel 3(3-0-6)
Geophysics and Earth Science

897507 nsvurismeadamanitusuluiiang 1 3(3-0-6)
Basic Mathematical Methods in Physics 1

897508 nszuaLIaMIsAdnansTusluiEng 2 3(3-0-6)
Basic Mathematical Methods in Physics 2

897509 Uy mazlasiasiudmeuilunand 1(1-0-4)
Philosophy and Theoretical Structure of Physics

897596 WAndludmiuasiANduazdanuaans 3(3-0-6)
General Physics for Teachers and Social Sciences

897517 gaunwamanIius 3(3-0-6)
Introduction to Thermodynamics

897569 naranimeuiutuRy 3(3-0-6)
Introduction to Quantum Mechanics

Ngus8IVIYIINEN

257541 INIPNARSHININTIYIUINTT 3(3-0-6)
Integrative Biological Science

257502 Wwaduardivenszduluianatugs 3(3-0-6)

257543

257544

Advanced Cell and Molecular Biology
wiatialagtundingrmansdanm 3(2-3-5)
Current Techniques in Biological Sciences
WLUeATuYeAIITInuAT MMIAIUAY 3(3-0-6)

Metabolism of Organisms and Control

ngusEIVINYIAEAIANY

378531

378532

NFIRANEINEIFARTILA ANNANERS 3(2-2-5)
Organization of Science and Mathematics Camp
WINATIUNIINGIAENTANE 3(2-2-5)

Innovation in Science Education
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378533 ﬁﬂ%ﬂim@umﬁmﬁwawmam%uazﬁﬂwmiﬁwﬁguqa 3(2-2-5)
Scientific Skills and Process and Higher Order
Thinking Skills

378534 Anemanituglulsadou 3(2-2-5)
Basic Science in School
378535 Inenmansiiudnlulsaieou 3(2-2-5)
Additional Science in School
378536 htatayudwmsuingrmanianululsusey 3(2-2-5)
Current Topics for Science Education in School
(2) FVIN1TAUAIIDETY uauldtdosnin 6 wiein
378591 n1sAuUAIDETY 1 2 wein
Independent Study |
378592 NNSAUAINDATE 2 2 NU8Ae
Independent Study I
378593 N1SAUAINDATE 3 2 NU8Ae
Independent Study I
(3) AvrUsavlsitdunuaein U 5 wieha
366513 seidaUinIvenedenuans 3(3-0-6)
Research Methodology in Social Sciences
378571 duuun 1 1(0-2-1)
Seminar |
378572 duuun 2 1(0-2-1)

Seminar |l



366511

366513

378511

378512

XXXXXX

XXXXXX

378513

378514

378571
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3.1.4 LHUNISAN®ED
3.1.4.1 WHU N LUU A 2

TR 1

AMANTSANYIAU
yguffiugiunansing
Theoretical Foundations of Education
seilauidivdenedanurans (aduniienn)
Research Methodology in Social Sciences (Non-credit)
NS3IMEIAERSAUNMIRAUIMANENAS
Scientific Literacy and Curriculum Development
MINAUINITINNSSEUTINeAans

Development of Learning Management in Science

FUUN 1
=
n1ANIsANEIUanY
880
Elective Course
N

Elective Course
NSIVENNINYIFEASANY
Research in Science Education
aLfuAnw

STEM Education

dunun 1 (lddumidein)

Seminar | (Non-credit)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

94 9 wuUQwAA

3(x-x-x)

3(x-X-X)

3(2-2-5)

3(2-2-5)

1(0-2-1)

90 12 U8R
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U7 2
ANANISANYIAY
XXX YEDN
Elective Course
378581 ANYIUNUS 1 WU N WUU A 2
Thesis |, Type A2
37
U7 2
aansaneUane

378572 duuwn 2 (ldtduniaein)
Seminar Il (Non-credit)
378582 ANYITUNUS 2 WKNU N WUU N 2
Thesis I, Type A2
ERPLY

3(x-x-x)

6 MUIBAR

9 BUBNA

1(0-2-1)

6 NUIAR

6 BUBNA



366511

366513

378511

378512

378521

XXXXXX

XXXXXX

378513

378514

378522

378571

378523

378524

32

3.1.4.2 uWu 0 WUU 0 2 (@mTudFunulasens aade. (MU Premium)

FT7 1
AANSANEAU
yguffiugiunansding 3(3-0-6)
Theoretical Foundations of Education
suileuitivenmedaumans (lidumiiein) 3(3-0-6)
Research Methodology in Social Sciences (Non-credit)
N33IMeIAMERSIUNMIRAUIMANENAS 3(2-2-5)

Scientific Literacy and Curriculum Development
NSAUINITINNTSEUTINGIFNENT 3(2-2-5)
Development of Learning Management in Science
Anudupgivenmansdoandn 3(3-0-6)
Being Professional Science Teacher

5734 12 wilgin

U 1
aamsaneUane

a9N 3(x-x-X)
Elective Course

¥ den 3(x-x-x)
Elective Course

NNFIVYNIINYIFEASANY 3(2-2-5)
Research in Science Education

aLfnAnw 3(2-2-5)
STEM Education

NMSANUZURMTAIVTNATINemansseninesey 1(0-2-1)

Training for Science Teacher Profession
dunun 1 (lidumdaein) 1(0-2-1)
Seminar | (Non-credit)

33 13 wuawnn

HI7 1
aegnTou*

A walulad wazuvaussuiingimans 3(2-2-5)
Language, Technology, and Learning Resource in Science
nsinkavdseliunamsiseusinemans 3(2-2-5)
Assessment and Evaluation of Learning in Science

39 6 WUIYNA
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U7 2
ANANITANEIAY

XXX YEDN

Elective Course
378525 n1sufuinisaeuineimanslulsaseu 1

Practicum Teaching Science in School | (litfesnin 240 3l
378581 ANYIUNUS 1 LKW N WUU N 2

Thesis |, Type A2

EREY

U7 2
aamsAne1Uae

378526 n1sUfuRnsasuInemanslulsausey 2

Practicum Teaching Science in School II (liitfesndn 240 43lw9)
378572 dunwn 2 (lidumiiein)

Seminar Il (Non-credit)
378582 ANYIUNUS 2 WKNU N WUU N 2

Thesis I, Type A2

EIEEY

NHIGLUR

(%
o

1 Magaseu Taandunnssuiuasiariue1fing (2 1e3%1)
Ul 2 nAMsfnway TaenduanSeuduanviay 1 3u (1 518397)

Qe

Qe

Jul 2 AMANsAnwIYane Aasnauniseudunvias 1 34 (1 5187%7)

3(x-x-x)

3(0-16-8)

6 NUIAR

12 wU28NA

3(0-16-8)

1(0-2-1)

6 NUIYAR

9 BUWNA



366511

366513

378511

378512

HXXXXXX

378513

378514

378571

XXXXXX

378572

34
3.1.4.3 WU ¥

T 1

AMANSANEAY
mwﬁﬁugmmdmiﬁﬂm
Theoretical Foundations of Education
seilpuisidensdaneans (lidumidiein)
Research Methodology in Social Sciences (Non-credit)
NS3IMeIAMERSAUNIRAUIMANENAS
Scientific Literacy and Curriculum Development
NSARUINITINNTSEUTING AT

Development of Learning Management in Science

U 1
aansAnwUane

plialhn
Elective Course
ANFIVEMNINYIFEATANEN
Research in Science Education
AzLfufne
STEM Education
Funun 1 (udumiaein)
Seminar | (Non-credit)

U 1

nagaiau

pLiglhn

Elective Course
dunun 2 (Qaldumdieia)

Seminar Il (Non-credit)

3(3-0-6)

3(3-0-6)
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3.1.5 A195UEI183

256545 auAIEASLAL 3(3-0-6)

Chemical Kinetics

wnilvaumansluszuuionitus vestesmauasing URRsefiug Uiisengnls
uarUiiseuuudn dasnsiaufiseilussuuiisius

Chemical kinetics in homogeneous liquid and gaseous systems, elementary
reactions, chain reactions, and other reactions, reaction rates in heterogeneous
systems.
256555 viadalaguiumaaiiiinsizi 3(2-2-5)

Current Topics in Analytical Chemistry

wmadla n3osdle wagiinsimsgifiviuats naiueiingsed saudanisiily
Uszgndld uavmseenuuuismslinneidieldlunsise

Modern and current techniques, instrumentation, and methods in analytical
chemistry including the applications and the method development of future research
257541 INg1AEATIININBIYIUINTT 3(3-0-6)

Integrative Biological Science

[y

MATILANITYTUINITVRIEMTIN Wy dnd 9Aun3d TussAuluanalyaudslanves

8913 Tnoidunisysannisvesiaseaituasssuuvesdad diniiisnsnasediinen
UnAingn IwuINTLazANNAINTATEY
Investigation of integration at all levels of organization from molecules to the
biosphere, and in all branches of the tree of life: plants, animals, and microbes. The
investigation emphasizes on the integration of structure and function of organisms that
influences biology, ecology, evolution and biodiversity
257542 \waduazdrinenszauluanatuge 3(3-0-6)
Advanced Cell and Molecular Biology
mwsidednifnaiulssiiuddnuesdiineseduliana ysannsmdnnisves
Tassadanazninfiveusaduuiiugiuvesnalnseduluana wulssfunisauaunis
wanseonvesdy Aluded nsmuauininsveseas n1sduATIERagnsaanelushy naln
nsvudineluisad
In-depth knowledge of the key concepts of the molecular biology of the cell,
integrating principles of cell structure and function with the underlying molecular
mechanism(s), focus on aspects of gene regulation, genomics, cell cycle control,
protein synthesis and degradation, intracellular trafficking
257543 walladagiunsingrmansdanin 3(2-3-5)
Current Techniques in Biological Science
wadiadaguildlusAdensuinemansdinm

Current research techniques in the field of biological sciences
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257544 wuMUpATNvRsEIETInuAzNIATUAY 3(3-0-6)
Metabolism of Organisms and Control
ﬂ'ﬁ%U’JUﬂ’]iﬁ%’NLLazﬁaWEJlI‘MIlILﬁQﬁ SEUUNGIIUTININ MNTINVDRNTTIAIUAULLAS
N15HBUALEIUBINILUIUNTULNUB AT AN TAndeanmuIndox
Anabolism and catabolism of macromolecule, bioenergetics, overview of
change, adaptation, and control of metabolism to environment in organisms
261557 Wandinsesufjnsnidnades 3(3-0-6)
Nuclear Reactor Physics
NILUIUNMTHUMENTUAREE  AIARRTIN  AUNITVUAITINTOU  AUNITNITUNT
nsdndlgviwuudadingd  wallal@edinay  qa-aaunaians  nguin1sanausy
aunsdduseney  wiaveuedesufnsal i’gﬁﬂsl,%al,wﬁq WosueiliAdgsuaznIsAIUAY
wosluiuadys
Fission process; cross sections, neutron transport equation, diffusion equation,
multi-group approach, numerical techniques, Point-kinetics, slowing down theory, four
factor equation, reactor types, fuel cycle, thermonuclear and thermonuclear control
261559 Wandwaaaugs 3(3-0-6)
High Energy Physics
UAAYATIULALLIIUT Y NNTeysndiaraunmsTufiand idosTaeyniauay
GERY L399YAA g1759U-g1nTaulaz 1IN uaUNINTalnT ULl 1899A15N Llaunau
PUNIAABITI WUUY 1a0aunTzIuvesTlafdeynia wnun wlwinuud wamansludi
mouiy meusilaslilew fad Sunsizenodisdeu Ujeunin naudiennmsuddlvy
Elementary particles and fundamental forces, symmetries and conservation
laws of physics, particles and fundamental forces, symmetries and conservation laws
of physics, particle detectors and accelerators, hadron-hadron interactions and hadron
spectroscopy, quark models, leptons, guage bosons, standard models of particle
physics, Feynmann diagram, Quantum Electrodynamics (QED), Quantum Chromo-
dynamics (QCD) and Weak interaction, anti-particles and Grand Unified Theories (GUTs)
271544 WEnaA131AENT 3(3-0-6)
Astrophysics
mmg‘ﬁugmtﬁmﬁ’um’s AETINELUUANINIINTY 5I5UTIRVEIAT NSARTDIATT
NMTITAIUINTTIRNINDURsaIRUAUEIUTRY NTITuINsTRIRIudaInUAuaIulngy ng
Wannsveanlumeasu andlnsou vaud ainaszeznisaeaiin nquindnaiiedty
AT WNLANTUDIUT] wAKang QSO Uaw1s wnuandiusiun
Fundamental knowledge about stars, our sun as a star, nature of the star, birth
of stars, stellar evolution before the main sequence, stellar evolution after the main
sequence, stellar evolution toward the deaths, neutron stars, black holes, cosmic
distance scale, theory of stellar physics, our galaxy, galaxies, quasi-stellar objects,

blazers, active galaxies
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271545 ssalnAnawazlaninen 3(3-0-6)

Geophysics and Earth Science

ssindnaiiendulan lasasnsvedlan nsduasiiiou auuuuwdnvadan use
AU 29BIlaN LNaINSNeINIoIN

Geophysical science, earth structure, magnetic field of earth, gravity field of
earth, mineral resource
277543 msdansveadeuaztindelugaamnssuiad 3(2-2-5)

Waste and Wastewater Management in Chemical Industry

Usziamuazuvasindavesdelugraimnssuadl mslinsginiaaiifienisuen
Uszinn thdauazidaveadewnd nsanvesdedunie Ussinnveaindelugnainnss
LAl L‘va,uIaﬁﬂﬁﬂﬂﬁ’mmzmﬁﬁﬁﬂﬁﬂLﬁaqmammiumﬁ ud mswandsudesu N1399
FU MIrnazneu wazeedludaluuiunau 1udiu

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 technologies for chemical wastewater treatment and disposal including
ion-exchange, adsorption, precipitation, and reverse — osmosis.
277561 anaunssauUlnsideunazUlnsadl 3(3-0-6)

Petroleum and Petrochemical Industry

M3tla N15d1973 uwarmsndntlnsdey widsuuaznisuenudndnsitlngad
nsuananstlasadianlomiluduazezlsundn msiUlesdenluldusslesuaiunieg 1w
oy Aessumidmiveiususdt dufudemas WWudu

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 wqwﬁﬁugwmamsﬁnm 3(3-0-6)

Theoretical Foundations of Education

UnUmuaEANLdAres S iTidensdanisAnu arszdifyvesuSuasienis
ANANENT N1TLTEUNTABULAENTUTELITUNS LLu’JﬁﬂLLawqwﬁ‘ﬁug’mmﬁm"?mmﬁlﬁm%’aﬂ
fu NsSguILarMIRRINYES InTnensAng IndnensiuziuiaglvidUing
AUNLILRAZ YUV IANINEINSANY UnUIMveInsAnwfidnedean Tsadeuly
gruzdusdnsvesdiny nMsfnweaentinwazunuinnisaneituge lanAdnd Taewiunis
thuwAauasnguiiugiudananmysanmaiiovssgndldfumsinnisinelvduius iy
avramg nalsnsinnsAnwifierdsuasianisiamn gy

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,

guidance and counseling psychology, meaning and contents of educational sociology,
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roles of education for social, schools as the social organization, lifelong 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, educational management strategies to enhancing sustainable development
366513 3zLU8UISINNNAIAUAEAS 3(3-0-6)

Research Methodology Social Sciences

AUNUNY aNEae kaztd1nu1en19398 UTEnnikagnIszuiun1sivy n1sn1nua
T 11939y Mudsuazauylfgiu N158eniuunIsivy w3oudlouazisnisiiusiusiy
Toya NFIATINTYA NMTTEULATITIMALTIBNUNITIAY NSUTEELNWITY NMsiHaITY
Ul a55e1ussauiinIdeuaznallnion1TITuRNIsn A UdIANATERS

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 AMSIINIANAASAUNMSHAIUINANGAT 3(2-2-5)

Scientific Literacy and Curriculum Development

STTUPAVRINYIMANS N3TINeIMans anuduiussEniensTIinemansiv
aNgnsMIfnwlng nged 99RUsENaY LaEnSHALINENENT NANEATUALNANNTSANW
ﬁflguﬁyugmLLazmmgmmiL%Emiﬁmmmam% NANFATUINTZIUAING Tanfinwn udded
Aeatesfunsimuvdngns nsdamisiseud uay/v3oismsinuazuszifiuna iilenss
Wermans UURNMTTavangasanuAnm

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 N1SWAILINITIANSISBUINEAERS 3(2-2-5)

Development of Learning Management in Science

wdnmsdsuuvaslund nguimsSeuinuuuineuansaiitu lndansunsa
AT1 sULuUNIIINNISISEUINemans Isaeuinemans inadan1saeuing1mans
MINWENTLUIUNINIINEIMans MsinkazUseiliunanisiseuiinereans Iningimans
uunsdnnistous de undsSeuiuardsnndeniion1siSouineimans UtRnisdunn
msi’f@maﬁaui aaﬂLLUULLﬁzﬁT@ﬁﬁ]ﬂi‘ﬁmﬂ’l‘ﬁL%EJUi%VIEJ’]ﬁ’IﬂG]%LQW’wLﬁaﬂﬂ’lmmﬁﬂﬁﬂ’lwmmmﬁ
ISEUIVDILTEU NITYTUINTNTFEUTUUULTEUTI

Principle of conceptual change; constructivist learning theory, social-

constructivist learning theory; instructional model in science, teaching approach in
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science, teaching technique in science; science process skills; assessment and
evaluation in learning science, scientific mind; lesson plan; media; learning resources
and environment for learning in science; practices on observing, designing and teaching
science based on the particular topic and learner’s learning potential, integrating
inclusive education
378513 N153WNNINGIANEATANEN 3(2-2-5)
Research in Science Education
wAn MENNsTeINTITedsufoanislutusou MsiTeuuunaunaY uay N3

v oA 1

FUTIAUAMN . UNUM NTkarTIEUTIENITY Msduaseridynnidy wieeileidy
UjuRnsd
LAraAUTIENANITITY NITININgANNLYRTeueItaYa  NITWEUTIENUIRY UITY

AaUsEnANNgITaI UM INALINTIANSSBU kAN SUTTEIUNAN SIS U I Aans

15 dunwel dune Juiindeyaniaauny AAse wasfiaudeya nsasy

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
378514 d@ziAufnen 3(2-2-5)

STEM Education

AINdIAYURsasIALANY 5ITUTIRVINEAERS AdAAEART FAINTTL LAY
walulad wuIAn 1aNN1ITANITISEUTRUVYININIT N153ANISSEUTLUULTUU] TR
NFEUIUNITOBNKUULTIAINTTY MIYTaMTInetmans nalulad Jenssumans uay
ANRFANTENITSEUS MsysanmIneeans welulad e uazdauindengnnsg
Bouf azndufnwiuiiunine sAdeReiuasdudng

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, engineering design, integration among Science,
Technology, Society and Environment (STSE) into learning; STEM education in Thai
context; research about STEM education
378521 AnuluazIngAmansionidwn 3(3-0-6)

Being Professional Science Teacher

ﬂ’;’]iJﬁ’]ﬁEg%E]ﬁ‘Uﬁ%Wﬂ’g UNUIN NI ATLNUVDIAG ﬁwmmﬂaﬁ%’l%wﬂguaz
BIANTIVITNA] Qmé’ﬂ‘wmwamgﬁﬁ ﬂﬁa%’wﬁﬂuﬂaﬁﬁﬁiaﬁm%wm%mmam% n13
isuasednenmwazanssanneuduasivermans nsiluyprawiinisiseuinaendin
NFNIATTIIPITNATINGIANENT AMSITN ATTLIUTIUVNIVITINAT mmﬁﬁugwwﬁmﬁ’u
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ngvsnemsAnwuazUszaunsaivdnaglulssSouiituinemans nqu nénns way
sruvansaumAiionsuImsdanisinu msdnegraduszuy Tamsssn uywedusiug way
msdeansluesdng amefimndneimansdne nmsiauduiin msuseiugunm
Msfnw naudmsiamstudeuinermans uaznisdalasamsiiner@n madanisnug
Aendvivdnng
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; knowledge management about teacher
profession
378522 MSHNU{UANTIVTNAFINEIANENTIEnINaTEY 1(0-2-1)
Training for Science Teacher Profession
n1sdanan1sInnIsiteusluriesseudneamans dnviuaun1sdanisiseuiuay
Ujtansdanisdousluieaiouais msdminaiesdeiananisdoud inausinnslinzuuy
LazAnduran1siTeuInuaUTEasAnIsten; nnendymnisdnnisseuiiasinaue
wdonsideiiensudtam
To observe learning management in science classroom; to construct a lesson
plan and apply that in real classroom; to construct a learning assessment tool, criteria
for scoring and assessing learning achievement based on learning objective; to analyze
problem in learning management and present research idea concerned how to solve
that problem
378523 n1w1 wAlulag wazunaaseuiIneAans 3(2-2-5)
Language, Technology, and Learning Resource in Science
mstnsinwznsldmwineifionisieansluviesdou msldnudnguyeldney
seduiuardnilssnwiigndes Mdminwsinguammensinviuazinenmans
undadsudinermanslunazinassna msdadandeuiiionsdnniaiSeusinermans
msUszgndldmeuiinmosuazimaluladansaumaiion1sinnisous nquf suuuu uazna
gNSNITHALIUTANTTU LATeYIEN1TITEUS N1TeRNLUY MSUTEITUNG wagn1sUTUUR
uinnssu maluladasauma uagmsdomsiioduaiumadoudinermans Ufoannsly
AMwdangy walulagansauna wag/v3e unanieus Inn153nnsseuiIne mans
Practice in using Thai language for classroom communication, using English

language focusing on reflexive speaking with correct expressions and pronunciation;
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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
378524 msdauazUszliunanisiseuimenanans 3(2-2-5)

Assessment and Evaluation of Learning in Science

noed] MannTInNakAzUTEEuNaNSSEUTINeIMEans NTIATIEkaNIsulaNg
nsUseidiy winnssunsianauarUsediung  nsesnuuukaznIsiaLAIosloTnraLas
Uszilunadviuieaouingimans UftRnsiamuiadesiedana nsidudeya ans
Tagraznisilana NsUsadumsianisiieus AussIuwazasussIudmiunsiang
wazUsTLIUN

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
378525 n1sufjuAnisaauInedansiulsuseu 1 3(0-16-8)

Practicum Teaching Science in School | Laitfesnd1240 4aluq

nsUszgndliannug e Uszaunisal nmedviianuaiideu TUinufiRey
anluanufing IaginUfiRnuasivienguasyineimans uesiewingimans
UFtRmsimumdngns msdamsiseus msaedensiSeu myinuarussiliunanisiFeus
wazn1sdnfanssuimuIiseu dnaveUsznuldymnisdnnisSouiinermansuazuun
Ml

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 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
378526 n1sufjianmsaeudnermanslulsaseu 2 3(0-16-8)

Practicum Teaching Science in School II Taitfoend1240 Flug

AnufuRauindnesingimansluieussuiitawinermans JuRnisimun
wingms  MsdansiFeud myiauazysuiliuna msadedenisieus mstauazUsyifiuna
n19i38u3 nsdananssuiawgiseu wagnisusmsnuluaaiufing efuseuaziiiaue
WINNTTUNITIANITTIUSINGIANENT AITHMUINTFUIUNITIANITIREUS Uazn1sdnananssy
wsupuduinndnag
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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; learning innovation; development of learning management
process; and extra activities for teacher profession school administration management,
discussion and presentation of science management process; and extra activities for
teacher profession
378531 NM15INANYINYIANAATHATALAAIEANS 3(2-2-5)

Organization of Science and Mathematics Camp

N139ARANTIUETUVANEAT LnaAnemans/Adamans s1en15insvied/Ang
dumesidn uaz/viedediAviay  undudeudineamans AfsSuel audnd quy
WYIANENS/AEIAFANS NUILIU/DIANTNIINEIANERS/AdIRAIERS TAuANwLTRYSNY
NTIRAINEIAERS/ALlRAIERTITAUUTTONANYY N1TIAAINEIAIENT/AIAATENTTEAY
W5

Extracurricular activities, science/ mathematic 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
378532 WIANTTUNIINYIANENIANEN 3(2-2-5)

Innovations in Science Education
AAmINY ANLdRLazUTELANYRILIANT TN INe MansAne WuAn nauiifeaiy
AMsAILILasaE 19SS AUTANSSUNIINEIMERSANYY  JuReuUNITDaNUULLALRRIUN
aduassduinnmiioduaunisdanisSeudivermans wamaastuneunsliunns
MaIMgIMansanwragraliusegdniam sukuusaziuInnsUssiunstduinnssunig
WIAENIANE

Definition, importance and types of science education innovations, ideas and
theories about developing and creating science education innovations, processes of
design and creatively developing innovation to support science learning management,
guidelines and processes of effectively implementing science education innovations,
evaluations of science education innovations
378533 ﬁﬂ‘le}zLLﬁ&’ﬂiZU'mﬂ’]i‘Vl'N?WIEJ']ﬂ']ﬁﬁl%l,l,azﬁﬂwzﬂﬂiaﬂ{?ug\‘i 3(2-2-5)

Scientific skills and process and Higher Order thinking skills

ATIUNLNY ANNEIAEY WAZBIAUTENOUTDINNBELAZATEUIUNITNININGIFIENT
Minwy maﬁméﬁu’uga wagsinuensAnluAnissui 21 gﬂLLUUﬂWSﬁWU’]ﬁﬂE%ﬁ@%UQQ g
uidan mslimaua n1sdeans denumuiemsinermansuaznisiniaue msidenles
AsAnisuadeassd  nsAnedeiiinnsagia mstenseuinduaiuiinusuas
NTZUIUNTNININEIAERS LA N YE ﬂ’liﬁ@%ﬁ@ﬂ saanerluamsseit 21
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Definition, importance and components of scientific skills and process, higher
order thinking skills and 21°" century thinking skills; models for developing of higher
order skills, problem solving, reasoning, communication and representing, connecting,
creating and critical thinking; learning management for developing scientific skills and
process, higher order thinking skills and 21° century thinking skills
378534 Anermaninugululsabeu 3(2-2-5)

Basic Science in School

uluiiminidinereansiFossruuresdeldin anuduiudseniicdunndeudu
szuuilind nineInsssTuuA andAvesans Tassadauazussdamiersznitaeynia nng
WaguuUasanuy ansavans UgAsenadl usswimdnlii ussliunae wazuseduedes nns
\doudl wasuAuNIMsedin Mawasugundanu Uduiusseninsansuasndsann ms
AUSNENAINY HaNTENUAINNTIEINEIY Taseainuazesrusenauvedlan UsseInALae
ﬂﬂiLUﬁsuLLUaﬂQﬁmmﬁ niUsine wardugIuvetlan TTAUINITVOITEUUES Y nuand
uagtonnw MsUFdus sz gt UAdiTin Ui iRnsdanmseuiuudlitapmidug

Living processes, relationship between environment and ecosystem, natural
resources; properties of matter, particle structure and interparticle forces, change of
state of matter, solution, chemical reaction; electromagnetic, gravitational and nuclear
forces, motion; energy and living, energy transformation, interaction between matter
and energy, energy conservation, effects of energy utilization; structure and
components of the earth, atmosphere and climate changes, topography, earth
morphology, evolution of the Solar System, galaxies and space, interactions between
the Solar System and life; teaching practices on Problem Based Learning
378535 AngrAanfiiandnlulsaSeu 3(2-2-5)

Additional Science in School

Anwinszurunsuatym msdududeyaiierfumaiaufoinismisiiinen
Aefussuuiing odefivuazdnd wallan19adrine uasimeaiianisadafiduenindiy
Anu3snsuidymmaaiiiefuiinsieseimuiinavedaniudludnuasualsl aud?
yosusBuduililugnamnssy amzuazUfizonmsiinaiuman navesansusznouuslandil
HARDEUAIN ?Jﬂﬂizmumiﬁ@LLaW(ﬂaaﬂLLﬁﬂaquWN?\l?méLﬁmﬁ’umﬁmzazmd 1381
gaunil N1sTaUSamsliiy AuEanaaLazveulneInIsIn UjuRnsianisseus
wuuldlassnudugiu

Study problem solving process, searching information about biology
laboratory technique involving ecosystem, plant and animal tissue, microbiology
laboratory technique and DNA extraction technique; approach of solving problem
about vitamin C analysis, property of gypsum in industry fine, reaction of rusting,
product of halogen compounds affecting human health; practice thinking process and
experiment in physics including measurement of distance, time, temperature and

electricity; error and limitation of measurement; teaching practices on Project Based Learning
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378536 WadalagiudmiuinermansAnelulsaFeu 3(2-2-5)
Current Topics for Science Education in School
Anw aAUT WeuemsimunsfinymivenmansvesusewalnetazUszmelunay
oWy M duasgd wmadtemsidenlsslouemsinwngmaufoaluanufnm
Study and discuss policy of science educational development in Thailand and
ASEAN, analyze and synthesize how to implement the policy into school practices
378571 duuun 1 1(0-2-1)
Seminar |
A aAuTe ArTeilssiutyninsAinuinemans/Adnd/nil/AIne v
Uszinalng 1WisuifsuduansUseme Aiasizinnuduiusussdymidenuszdeuiside
afUTBwnTTunsisedieewan wazihiauesegauTanssusiiewddym
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
378572 duuun 2 1(0-2-1)
Seminar |l
AnufURnisinduiunddvimsifertunsnviinermans/mand/ ei/Aaine
nMsauslarMILanUasuUszaunsaisesesuiadiednuilusemelven osemneuendey
Practice on seminar in science/ physics/ chemistry/ biology education; presentation
and exchange of graduates’ research experience in Thailand or Asian countries
378581 3NGIWNWUS 1 WNY N UL N 2 6 wuenn
Thesis |, Type A2
AnwiesAusenauinendinug wiefegrdineninusluaiviivieides fvua
Useiiuland/Madeineninud Waunenaisuansainufnsiveeniisaduinendnug
(Concept Paper) wazdnrinanisdunszienaisuazaniddeiieidos Waunesosdiouay
BrTedailasesdinedinus Wethiaue donnenssunis
Study the elements of thesis or thesis examples in the related field of study,
determine thesis title, develop concept paper, and prepare the summary of literature and
related research synthesis, develop research instruments and research methodology
and prepare thesis proposal to present it to the committee
378582 ANIUWUS 2 WWL N LUU N 2 6 NUENA
Thesis I, Type A2
Fuswnndeya Tinseideya davhnenuanuinniiaussotasdfivinm
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Collect data, analyze data, prepare progress report to present it to the thesis
advisor, and prepare full-text thesis and research article in order to get published
according to the graduation criteria
378591 n1sAUATIDETE 1 2 wdaenn

Independent Study |

AnwAuAI1 JATIERANINNITIANITSEN; dnauemidenisinw anudAgyves
ﬂigmLﬂ?famimﬁ’uamwfjfgmmi%’mmsL%'&Juiﬁ,awwzm%’@ﬁwmmwuaqﬂLLmﬁmmﬁ%’a 1A%
INNIAUAIBATENIOUULAUDADAULNTINNIT

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 M3AUATIDETY 2 2 waein

Independent Study I

dnauesulouisifufiaenndesfuiitonsiuniBasy Maununsadsuasiau
iPsesileddy maiuuariinseideyansive davinasesdioldeuaruinnssumiominauesio
ARTNITUANT

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 A1sAUAIIDATE 3 2 waein

Independent Study I

tiauenan1site unagy nseAumenawartelausiugiionniluly Ussau
wandsulszaunisainsduaindasy Suilstoimndanamgnssunis uily @) uae
Javisenunsaunidassatuauysal wuestuninine1dy

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
897507 nszuaLseadinAanstuduluEnd 1 3(3-0-6)

Basic Mathematical Methods in Physics 1

#lerdu Adauazarusioiilos nadudseyiug eyiiud Usiusuuulidfauagiuy
9110 pUUTEoY WATNTUALAIMTUA NITUATEUUANNITIBUEY A1LA1ZAaZIINABS
191299 Uindnnmed aumsdeeyiudarliysusuvilauazsusvass Usiusliund synsu
WELaaTLATaUNTUYSIS TEUUTIAALAY NMsuUasseuuiiin sytusdasvaaflanduudsuas
Herduusznou Usiusvanetu



ar

Functions, limit and continuity, differentials, derivatives, indefinite and definite
integral, partial derivatives, matrix and determinant, solving system of linear equations,
eigenvalue and eigenvector, vector space, first and second order differential equations,
improper integrals, Taylor series, Fourier series, curvilinear coordinate, transformation
of coordinate systems, partial derivatives of implicit and composite functions, multiple integrals
897508 nszuaLATMeAdiamanstuduluEnd 2 3(3-0-6)

Basic Mathematical Methods in Physics 2

auNsNatud N5gLdladoan LARARAYBNINIABS AINEIVBIAIULAY A7
ALluUNITNIREEA lanasiaudiaziAsa Usnusaudy Usiusauia vgufunvesalan
NouRuUNTanNd Hendunaniuuudnsn uaaadavesilinduddeu Handuinse aums
1Ag-53iunl memUSiusItedeu maviuSiuslee35aA13357 aun1sidseyiustey Jagmanvauas

Infinite series, convergence and divergence of series, vector calculus, length
of a curve, gradient, divergence, curl operators, line integral, surface integral, Stokes’
theorem, Gauss’s theorem, Dirac delta function, calculus of complex function, analytic
function, Cauchy- Riemann equation, complex integral, residue integral, partial
differential equation, boundary value problem
897509 Usweyruazlassairadamguglunand 1(1-0-4)

Philosophy and Theoretical Structure of Physics

ANUNNIBVOIVIAANT NQUTTUU WaTNQUHUNAT N1TTIMUNAUNITHAL
Anuduitusvneiidnd Uigilugiusthuvemguinenin aunisnisiedeudl aunniniig
LUULNLAMARMSNamanilazguvainemans dnd aun nnslua nsduunazasmIng
vosndu Inssaisvosgumaingmans

Meaning of physics, system theory, source theory, classification of equations
and mathematical relations of physics, space as a home of a physical theory, equation
of motion, equation of state, pattern of thought in mechanics and thermostatics,
potential, field, flow, vibration and meaning of wave, structure of thermostatics
897596 Wandvnludwmiuasilanduazdenunnans 3(3-0-6)

General Physics for Teachers and Social Sciences

JUANENT WAFERNT LTINS Y TuluRITadY [ECEOIE AT n3du Aduna
nouaatvesuia guunarians Usingnisalauds veslva tnihadie ladinssuans
wsimdn-lnlih answimén anumieaiazanuglitin lihnszuaady aduuwsimanlylih
duimsaniiiey Wandaroudu

Kinematics, dynamics, work and energy, linear momentum, angular
momentum, vibration, mechanical wave, kinetic theory of gases, thermodynamics,
transport phenomena, fluid, electrostatics, direct current, electricity- magnetism,
magnetic substances, induction and electrical capacity, alternative current,

electromagnetic wave, relativity, quantum physics
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897517 guuwarIARTURY 3(3-0-6)

Introduction to Thermodynamics

N{UDIPUNNAAIANT NITUALNTEUIUNTT WAFANAR UAZKAAITI A1TNITINUN
win mseeleundanu wasunelu fpdnsanslud wulnst wagnpdefiaeswosammna
mans dndiBsgavmamans lassainvesgumnanans nswasuigan szuuide

Laws of thermodynamics, state and process, ideal gas and real gas,
paramagnetic substance, energy transfer, internal energy, Carnot cycle, entropy and
the second law of thermodynamics, thermodynamics potentials, structure of
thermodynamics, phase transitions, open system
897569 namaRsAIOURLTUAY 3(3-0-6)

Introduction to Quantum Mechanics

Hefdundu auniselsnasesuuuliuiuia USniiflandu Yaymnluaudia lu
wududayn alu synafiniiousu ngufnissunuitlidutung vdnnisusiu ns
Uszunaunuinad mwﬁmﬁiumuﬁﬁuﬁunm NMSUTENALOLABLURAN N1TATZLA

Wave function, time-independent Schrodinger equation, function spaces,
three dimensional problems, angular momentum, spin, identical particles, time-
independent perturbation theory, variational principle, WKB approximation, time-

dependent perturbation theory, adiabatic approximation, scattering
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