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’ Trowbridge, L. W., Bybee, R. W., and Powell, J.C. (2000). Teaching Secondary School Science,
7th Ed. New Jersey, Prentice-Hall, Inc.
* National Research Council. (2012). A Framework for K-12 Science Education: Practices,

Crosscutting Concepts, and Core Ideas. Washington, D.C.: National Academies Press.
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3.1)  ASHAILIRITD WAUNITDIUITENI uAB.3 - 5
INLIINUG I INYIANENIANYT SEAU viladouradsenansd
FOAARDINY Uun@AN®1/9nwensiy fUsnwTIvednus
AIUADINITN AYIBINOY fi¥atulng waL/v39 NTisde
WeEans a1u1iv visemhienunely/ usRaideamey
Anwn AYUDNUNTINGNY D819LDY LBNASIATINNG
3.2)  MTRAUIINYY 20 Flussialn1sAneg “AUUUIWN
aelsi MvualysedndeRunniv MemansAny”
AN Y waEIIINEUNWT FD9INT3 WALIIENUNANIS
3.3)  MISHAIUINIIY Smundusnliian Fudy was ANTUIU
ANNIIYINg Anwunmndsefimeunsifu

Mwdange Tugrudeya
SCOPUS
fauslridniionassivsnm
Inendinus Wuenansdann
INYIAENIANY ALY
AnwA1Ens 1 AU Way ASIUATS
fivsnwvide fiderrny an
ALANYFNEASEN 1 AU
Tridndnlasanis “duuunive
MangIEansane” laglu
AuuaUsELAUN UL
MU WaEATLILLD THad
Lﬁaﬂ’wmmwé’ﬁw AT
nsdndula n1sAaLAdgym
waznsvinauiiy (davia
Tassnslusigisnduuun)
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nundl 3 5EUUANTIANITANEY N1IANTUNTT uaslaseasnsvawmangns

1. SEUUNNSINNISANE
1.1 s3uu
syuuyinia lag 1 Unmsdnw wlseanilu 2 memsAnwun@ 1 mansAnwsuni
Jszeznansouldtesnia 15 dUa
1.2 nsdanmsAneniagaiou
{aid]
1.3 A1SHIBULALSULEAATUSZUUNINA
1aid]

2. MIAdun1Inangns
2.1 U - vanlumsaliunisiseunisaau
UANEATWUY 1.1 LAY YANgATILUY 2.2
- damsiseunsaeuliuIassnig (uduns de fuens)
AMAMSANIAY  audwnaN D9 Weusuay
A1ANSANYIUATY LRBY UNTIAN DI WOBAIAY
UANEAWUY 2.1
- IN1TSHUNMTABUUDNLIANTIUNT (FuANS 1380 16.30 §i9 20.30 w,,
Twens 89 Jueving 11an 08.30-16.30 1)
AMAMSANIAY  Weudwnal D9 Wausuay
A1ANSANYIYAY WWaw UnNsIAL D WeuNIAY
2.2 AuautAveasidrfne
Aiidnwiigauandivily audedifuuvninetdousmsivhonsinuseiu
Saudinfine wa. 2559 wasilnmaifamemufienenssmsuimavdngnstmuniisda ol
nangaswuy 1.1
Wuddusanisfnwiszaudiygrlvniedisuin arv3viinermansfne
awivvdngesuaznsasu avniviinenmans/all/Aniner/Mand wiearv1ivnd
Fertes Tnefussaunmsaimsvinineninusdunisine vl Al AnwsiaseauUIayeyen
Fosiinadaun1wdingy auUsEnmuming1deusas Ses msfualinsdnidenyanaitn
Anwrluuniine1doursras seavdudindne (USgygiin wazdSgiien) wazssau
Useneafetnsudindugs Ussddnmsfing 2560
NANGATUUY 2.1
Wugdusanisfnwiseaudiggilnniedis vt a1913g1ineieansinu
AU MdngesLarnTasy @avnivinermans/nl/Aine/iand wearv1ivad
Reades il AN ANYIReTEAUUSENARIENARDUN1¥1EINYY MUUTENIANNINGIRY
Ul 1309 msvaiasdaidenyanaiirdnwiluimingdousas sedudusindnw
(Uyyln wazd3aen) LLamzé’wﬁzmﬂﬁaﬁ’mﬁmﬁm%’uga Uszd1Un1sfinen 2560
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NANGATUUY 2.2
Dugdnsanmsfinuseaud3yaes viaelsuminfiinan1sSeufiunn awndvnsaey
Ienmans aneieinemans /el ATiveVvilang vieam v Buiiieades sl fidhAnunde
sefuUSyendesdinaaoun1widingy auUsENANNINeNEBuSAIS 3oe nssuariag
AnLdanyaraLtAnyIluLANe dewsens seauludindne (Usyaiv waguSaien) uag
seiulssnefetnstadintugs Ussadnmsfinu 2560
2.3 Usymvastidausnidn
2.3.1 ANUIANLANTAAUNTBING WikEane
232 arudemnuannsadmifotugsliifivme
233 amudiugumsnAneimansuie Tand vie il vieTAnewesiAnuay
p19liflgInednTUNMTINITeIWINEAERSANY
234 maviusvesianlumaoussiuiigeu
2.4 nagnslunssfiunaieuiledywi / dedrinvesianlude 2.3

Ugynvasidausnidn nagnslunisaliunisivaudluteyin

1. Audmnuannsadiiu | 1. msueumngliidnusazauisoudiazinmuiesainie
LaSulueIAUAIIAIEAULDIYBIANEANYIANANS
dinvoayn way an uNRILIIFINITAIUAIYY (NULO)
YBIUNINGINY

AedInguliiiiiesns

2. mavulionasdlunnsedzdanisiseunisaou N3
AuANUITLNIUTEINA LIBYTUINITNSHNINYENS
SEUTUALNITHRATNTINGY

2. ANNIANAINITanIU | 1. n1sdnlissusglvidedulddumiein aussdeuise

Wetugaldiieane fugs vonndAnanusnaseinandeuisidevns
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aula Tngsuanuiiureuanenansditinm

2. nsdaasy atdvayuliiddndisiunisussyuiiaus
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INYIA1ENTNTD Wand
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2.5 wnumssulidauazgdnsanisinunluszes 5 U

nangnsuuy 1.1

% Unshnen
YUY
2560 2561 2562 2563 2564
1 1 1 1 1 1
2 1 1 1 1
1 1 1
334 1 2 3 3 3
Srunuidefinadnazdndanisane 1 1 1
nangasLuL 2.1
&4 UnsAnwn
2560 2561 2562 2563 2564
1 5 5 5 5 5
2 5 5 5 5
5 5 5
33U 5 10 15 15 15
sruufidafinnninazdniamsdnm 5 5 5
NANGASUUY 2.2
5 Un1sAnu
2560 2561 2562 2563 2564
1 1 1 1 1 1
2 1 1 1 1
3 1 1 1
4 1 1
334 1 2 3 q 4
sruufidafinnainazdndamsdnm 1 1
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2.6 QUUTZUUAULNY

2.6.1 Uszunaunissrgsulunsasd (um)

- v UYn1sAnwe
S1UALIYATIYSU
2560 2561 2562 2563 2564
ANSSTULTEUNSANE 700,000 700,000 700,000 700,000 700,000
74 700,000 700,000 700,000 700,000 700,000
2.6.2 Uszunaun1ss1ganelunsiazd (un)
- , Ysuuszane
S1YATLIYNTIYTNY
2560 2561 2562 2563 2564
1) wﬂszmmmﬂ%’gma 210,000 210,000 210,000 210,000 210,000
2) suUsEanaRusele 420,000 420,000 420,000 420,000 420,000
2.1) SUALHUIY 294,000 294,000 294,000 294,000 294,000
2.2) JUAINU 42,000 42,000 42,000 42,000 42,000
2.3) QULTWQWMHU 84,000 84,000 84,000 84,000 84,000
PPt 630,000 630,000 630,000 630,000 630,000

2.6.3 UszunauAn lga1emaniiian 31n7aU9R UNIINeNSeuLSAIS W.A. 2559
Aldaneseldn 300,000 vn/Au/AdnsAnY (geam)

2.7 S2UUNISANEN
WUUTULS U

2.8 n1sgulaunulenn 183V IATNITAINLIU WS UTINUNINE1ae (13)
Tmdulumudededuuninendeulsels 1a18n15anw lussauTuAnAnY W.a.
2559
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3.1 vangns vinsidadou 3 WUU Ao LUU 1.1 WUU 2.1 Uag WUy 2.2

3.1.1 MUIUNU28NA

WUU 1.1 91wunmheislidtesnin 48 wmiiein
WUU 2.1 31uuntheislidsenin 48 wuqefin

WUU 2.2 a1uuntheislidsenin 72 wuiein

3.1.2 lasead1andngns

51805 AU AS. nangnslval

N.A. 2558 W.A. 2560
WUU | WUU | HUU | WUU | WUU | wuu
1.1 2.1 2.2 1.1 2.1 2.2
1. 1578739 (Course Work) lsitipanin - 12 | 24 - 12 24
1.1 Uefu - - - - 6 12
1.2 den lidesnin - - - - 6 12
2. MTUNUS 48 | 36 | 48 | 48 36 48

3. savlidumiiein - - - 7 7 7

UUNILANTIU (RaeANANEAT) 48 | 48 | 72 | 48 | 48 | T2

3.1.3 5197391
1) uuu 1.1
A. AuInednus

397771 ANeanus 1 wuu 1.1

Dissertation |, Type 1.1
397772 ITANUS 2 Luv 1.1

Dissertation Il, Type 1.1
397773 ANYMNUS 3 wuu 1.1

Dissertation Ill, Type 1.1
397774 ANYIUNUS 4 kU 1.1

Dissertation IV, Type 1.1

397775 ANYIUNUS 5 kU 1.1

Dissertation V, Type 1.1
397776 ANGIINUS 6 Uy 1.1

Dissertation VI, Type 1.1

MUY 48 HUWNA
MU 48 WUIYNA
6 nUIAR

6 NUIBNA

9 UUIYAA

9 UM

9 UM

9 UUIYNN
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4. Avsaulddunuiein U 7 wuwha

390611 silouisidedugs 3(3-0-6)
Advanced Research Methodology

397761 duaun 1 1(0-2-1)
Seminar |

397762 duun 2 1(0-2-1)
Seminar |l

397763 duun 3 1(0-2-1)
Seminar |ll

397764 duuun 4 1(0-2-1)
Seminar IV

A. AANTTUNIIVING Usenaunoeg
1) NSNTINUTEYN/FUNU/BUTUBNVINTIRAUNA vi3auuIvIRed oy
2 s naeavidngs
2) mMahuninauenandde viedrunildinerdnug Wuntwdingusie
AsEpAnMITEiuLINA AlenznIsun1sneueniiundunses (Peer Review) aeintios

9
[
(% v

1A% AABANANEGAT
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2) wuu 2.1 U 48 WUWAA

n. 91451831 (Course Work) lideandn 12 wiaefin

1.1 3¥1UsAU 6 WUWAA
397611 MSHAUTIVITNATINGIANENS 3(2-2-5)

Science Teacher Professional Development
397612 MFITUFIAUAINNITINGIFNAATANE 3(2-2-5)

Qualitative Research in Science Education

1.2 Fyuden Livesndn 6 wiaein
Hdnaunsadensieivinavnaula Mellmdensieivlaglasuniy
UYEUIIND1913ENUS N I linusay/vise019138 S UlnteUnangns

nguIvall

256621 ASUDINANNUNTTTUBR 3(3-0-6)
Natural Products Chemistry

256654 LAfiAwIndoNwAZNTIATIERIATiY 3(2-2-5)
Environmental of Chemistry and Pollutant Analysis

256662 LANNANIU 3(2-2-5)
Energy Chemistry

277652 TAndwoAmediugs 3(3-0-6)
Advanced Polymer Physics

NEUIVIVIIMNEYD

257611 MSANENYUENINFUFIUINGIVDINTY 3(3-0-6)
Plant Morphogenesis

257631 fiWinenIaii 3(2-3-5)
Aquatic Toxicology

257641 AUTOUINIINGIAEATTININ 3(3-0-6)
Biological Science Literacy

257642 FVingimuIn1sseaulaanag 3(3-0-6)
Molecular Approach in Developmental Biology

nauIvanand

271616 winwaulwmiwand 3(3-0-6)
New Frontiers of Physics

271631 Wanddwaduisvend 3(3-0-6)
Applied Nuclear Physics

271641 wSeailenazimaiiavianseans 3(2-2-5)

Astronomical Instrumentation and Techniques
271676 Wandulu 3(2-2-5)
Nanophysics
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NGNAYINYIAEATANE

397621 NMEHUILALATIYIUTIUINGIANENTANY 3(3-0-6)
Leadership and Ethics in Science Education

397622 WIAERTANYIANST A 3(2-2-5)
Informal Science Education

397623 AngeaniAnuidniunaiio 3(2-2-5)
Science Education for Citizen

397624 idedagiunyingrmansanu 3(2-2-5)
Current Topics in Science Education

397625 piaARNK 1(0-3-2)

Regional Studies

4. A IneInus U 36 WUWAA

397781 A dnus 1 wuu 2.1 3 UUBAR
Dissertation |, Type 2.1

397782 ANGINUS 2 WU 2.1 6 KUBAR
Dissertation Il, Type 2.1

397783 AN NS 3 wuu 2.1 9 UUBAR
Dissertation Ill, Type 2.1

397784 A nus 4 wuu 2.1 9 UUBAR
Dissertation IV, Type 2.1

397785 ANgINUS 5 WU 2.1 9 UUBAA
Dissertation V, Type 2.1

A. Av1Usaulitunidieina W 7 WUwHA

390611 'ﬁ%LﬁEJU%%’QJ{‘IJEJ%uq\‘l 3(3-0-6)
Advanced Research Methodology

397761 duuun 1 1(0-2-1)
Seminar |

397762 duuun 2 1(0-2-1)
Seminar |l

397763 duuun 3 1(0-2-1)
Seminar |ll

397764 duuun 4 1(0-2-1)

Seminar IV
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3) WUU 2.2 U 72 wUWAA

n. 91451831 (Course Work) lideandn 24 wiaefin

1.1 3¥1UsAU 12 wuqenn
378511 N153INEIAIERSIUNTHNALUIVANGNAS 3(2-2-5)

Scientific Literacy and Curriculum Development

378512 MISHAUINITIANISTEUIINGIMERS

3(2-2-5)

Development of Learning Management in Science

397611 MSHAWUTIVITNATINGIAEAS 3(2-2-5)
Science Teacher Professional Development

397612 MTIFUBAUAMNIINGIANAATANY 3(2-2-5)
Qualitative Research in Science Education

1.2 F¥uaen laifieandn 12 wiaeha

Hanaunsadensievinaznaula vellmdensiedvlaglasuniy

ureuneasEiusnuineninusuaz/miee1sdiulnveundngns
nguY ALl
256545 FauUAEATLAL
Chemical Kinetics
256555 hvelaqiumaniitiesien
Current Topics in Analytical Chemistry
256621 LALUBINANSUINTITNYR
Natural Products Chemistry
256654 LafiAwIndonwazNITIATIEiuaTiv

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

Environmental of Chemistry and Pollutant Analysis

256662 HANNFIY
Energy Chemistry
277543 n1sden1svendeuazudslugnamvnssuadl

Waste and Wastewater Management in Chemical Industry

277561 anamnssullnsidsuuazUlngad
Petroleum and Petrochemical Industry

277652 TAndwoAmeiiugs
Advanced Polymer Physics

NEUAYITIINEN

257541 ANPIPNEATTINNBIYTUING
Integrative Biological Science

257542 wwadiarineseaulanadugs
Advanced Cell and Molecular Biology

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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257543 nalladagdumaInemansdinin 3(2-3-5)
Current Techniques in Biological Sciences

257500 \wunUeATIYeIEETInLAY MIAILAY 3(3-0-6)
Metabolism of Organisms and Control

257611 MSARENYUENEUFIUINGIVDINTY 3(3-0-6)
Plant Morphogenesis

257631 fiwingmnai 3(2-3-5)
Aquatic Toxicology

257641 AUTBUINIINGIAEATTININ 3(3-0-6)
Biological Science Literacy

257642 FVineimuIn1sseaulaang 3(3-0-6)
Molecular Approach in Developmental Biology

nau3vnand

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

261559 WaAndnA1Ug 3(3-0-6)
Hish Energy Physics

271544 WEANAMNSIANENT 3(3-0-6)
Astrophysics

271545 ssain@nadazlanine, 3(3-0-6)
Geophysics and Earth Science

271616 wsnuwaulviANand 3(3-0-6)
New Frontiers of Physics

271631 Wanddwadeiusvend 3(3-0-6)
Applied Nuclear Physics

271641 \p3osilouazinafinniesnsimans 3(2-2-5)
Astronomical Instrumentation and Techniques

271676 Wanduluy 3(2-2-5)
Nanophysics

nauIIINGIAEATANY

378531 N15AAAIEINEFERSLAYANAMIENT 3(2-2-5)

Organization of Science and Mathematics Camp

378532 WINATINNIINYIAIENITANGE 3(2-2-5)
Innovation in Science Education

378533 ﬁﬂmﬂizmumimﬁmmﬁwam%t,l,azﬁﬂwsﬂflsﬁm%’juga 3(2-2-5)
Scientific Skills and Process and Higher Order Thinking Skills

378534 Anenmaniiugiululsadou 3(2-2-5)

Basic Science in School
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378535 Inenenandifindinlulsaden 3(2-2-5)
Additional Science in School

397621 NAMEHUILALATIYIUTIUINEIPNEANTANY 3(3-0-6)
Leadership and Ethics in Science Education

397622 ANEAERIANBINILD5YIAE 3(2-2-5)
Informal Science Education

397623 AngnransAnedmsunaiiies 3(2-2-5)
Science Education for Citizen

397624 idedagiunyingrmansanu 3(2-2-5)
Current Topics in Science Education

397625 HinARN 1(0-3-2)

Regional Studies

2. A Ineinus U 48 wUwAR

397791 A Inus 1 wuu 2.2 6 UBAA
Dissertation |, Type 2.2

397792 ANYINUS 2 LuU 2.2 6 NUBAA
Dissertation Il, Type 2.2

397793 ANeINUS 3 WUU 2.2 9 UUBAA
Dissertation Ill, Type 2.2

397794 A INUS 4 WuU 2.2 9 UUBAR
Dissertation IV, Type 2.2

397795 ANYINUS 5 LUU 2.2 9 UUBAR
Dissertation V, Type 2.2

397796 ANEINUS 6 WUU 2.2 9 UUBAA
Dissertation VI, Type 2.2

A. Av1UsAulituniaein U 7 WU

390611 53Lﬁm3§3€1’86§’uqq 3(3-0-6)
Advanced Research Methodology

397761 duuun 1 1(0-2-1)
Seminar |

397762 dunu 2 1(0-2-1)
Seminar |l

397763 duuun 3 1(0-2-1)
Seminar |ll

397764 @uuun 4 1(0-2-1)

Seminar IV
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3.1.4 WHUN1TANEN
3.1.4.1 wUv 1.1 dmSudiaaqdivsyanln wunside Lisisused

390611

397771

397761

397772

397762

397773

397763

397774

v

Y

YN 1
= 1%
aan1sAnedu
sulleuITidetuge (Lidfumbefin)

Advanced Research Methodology (Non-credit)

eINLS 1 wuu 1.1
Dissertation [, Type 1.1

U 1
aan1sAnwIUane
dunun 1 (aiduniheiin)
Seminar | (Non-credit)
NeINUS 2 wuu 1.1
Dissertation II, Type 1.1
32U

PUUN 2
= 1%

ANANITANEINY
dunun 2 (Qaldumdieina)
Seminar Il (Non-credit)
NS 3 huu 1.1
Dissertation Ill, Type 1.1

594

U7 2
aan1sAnwIUane
Fuuwn 3 (ludumiaein)
Seminar Il (Non-credit)
enus 4 wuu 1.1
Dissertation IV, Type 1.1
57U

3(3-0-6)

6 MUIBNA

6 WUIWNA

1(0-2-1)

6 MUIBAM

6 hUWNR

1(0-2-1)

9 UUIBAM

9 %UWAR

1(0-2-1)

9 UUIBAM

9 wUWAA
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ST 3
ANANISANYIAY
397764  dunwn 4 (Lidumieie) 1(0-2-1)
Seminar IV (Non-credit)
397775  ANe1dnus 5 wuu 1.1 9 wEAn
Dissertation V, Type 1.1
593 9 wulENA
U7 3
aanmsane1Uane
397776  ANg1TNUS 6 wuu 1.1 9 wEAn

Dissertation VI, Type 1.1
574 9 MIWYAN



3.1.4.2 yuu 2.1 dmugiianiail

390611

397611

397612

397761

397781

XXXXXX

XXXXXX

28

v v

PUUN 1
A1ANTSANYIAY
sz leuisidevuge (Widuniefin)

Advanced Research Methodology (Non-credit)

MR INATING ANERNS

Science Teacher Professional Development

NTIFUIAUNINNITINFNANTAN

Qualitative Research in Science Education
3734

U7 1
aamsAneUane
fuswn 1 (idumiein)
Seminar | (Non-credit)
eINUS 1 wuu 2.1
Dissertation I, Type 2.1
G0N
Elective Course
PLAIGhR
Elective Course
ERPEY

SueuIn 1nN15998 LazAnEIIUSI8IYNULAL

3(3-0-6)

3(2-2-5)

3(2-2-5)

6 wUWNR

1(0-2-1)

3 WUIBNA

3(x-X-x)

3(x-X-x)

9 wUWAR
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U7 2
ANANISANYIAY
397762 duuun 2 (lddumiein)
Seminar Il (Non-credit)
397782  ANy1HNUS 2 wuu 2.1
Dissertation II, Type 2.1
394
U7 2
aanmsane1Uane
397763  dunwn 3 (Lidumiaeie)
Seminar lll (Non-credit)
397783  Angdnus 3 wuu 2.1
Dissertation Ill, Type 2.1
594
U7 3
AANISANYIAY
397764  dunwn 4 (lidumiiein)
Seminar IV (Non-credit)
397784  ANeTNUS 4 wuu 2.1
Dissertation IV, Type 2.1
574
U7 3
aan1sAnwIUane

397785 ANENIWUS 5 wUU 2.1
Dissertation V, Type 2.1
593

1(0-2-1)

6 BUILNR

6 wUWNR

1(0-2-1)

9 UUIYAR

9 %UIWAA

1(0-2-1)

9 UUILAA

9 %UIWNA

9 UUILAR

9 %UIWNA



30

= o/ =

3.1.4.3 uuu 2.2 dmiudiiannaivieyins 101539y waznenausedvinsiy

ST 1
AMANSANEAUY

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

378512 MINAWINSIANTSSEuTInemans 3(2-2-5)
Development of Learning Management in Science

390611 suleuisitedugs (ddumhedn) 3(3-0-6)
Advanced Research Methodology (Non-credit)

397611  MISWALNINANATINEIAENS 3(2-2-5)
Science Teacher Professional Development

397612 MITIVUTIRUAMNITINIANERTANY 3(2-2-5)
Qualitative Research in Science Education

374 12 wiqenn
7 1
aansAneUane

397761 duuun 1 (lddumiein) 1(0-2-1)
Seminar | (Non-credit)

OO ATUADN 3(x-%-x)
Elective Course

OO ATUGDN 3(x-%-x)
Elective Course

XXX ATUEDN 3(X-x-x)
Elective Course

OO ATUGDN 3(x-%-x)

Elective Course
593 12 BUBAA



397762

397791

397763

397792

397764

397793

397794

31

U7 2
ANANISANYIAY
dunun 2 (aiduniheiin)
Seminar Il (Non-credit)
NTNUS 1 WuU 2.2
Dissertation |, Type 2.2

3734

PUUN 2
=
n1AnNTsANEIUane

duuwn 3 (Qadumiiena)

Seminar Il (Non-credit)

INeTNUS 2 huu 2.2

Dissertation II, Type 2.2

593

0% 3
AANTSANEIAY
dunwn 4 (laitdundein)
Seminar IV (lsitfunuieia)
INYITNUS 3 WUU 2.2
Dissertation Ill, Type 2.2
574

JUUN 3
=
aan1sAnwIvane
INGITNUS 4 Uy 2.2
Dissertation IV, Type 2.2
574

1(0-2-1)

6 BUILNR

6 WwUWAR

1(0-2-1)

6 NUIYAR

6 WUIWNA

1(0-2-1)

9 UUILAA

9 %UIWNA

9 UUILAR

9 %UIWNA
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ST 4
ANANISANYIAY
397795  ANYITUNUS 5 WUU 2.2 9 wEAn
Dissertation V, Type 2.2
33 9 WuUqEnA
ST 4
aan1sAnwIUane
397796  ANYITANUS 6 WU 2.2 9 UUBAR

Dissertation VI, Type 2.2
594 9 %#UYAA
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3.1.5 A195U18518739
256545 F@UANEATLAL 3(3-0-6)

Chemical Kinetics

inivaumansluszuuionitus vesteuvaiuazing UjATeflugiu UfRegnle
warUiiseuuudn dasnsiaufiteilussuuiisius

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

Current Topics in Analytical Chemistry

wmadla w3osdle wariinsimsgifiviuats nMeiiuedinsed saudanisiily
Uszgndld uagmseenuuuismslinneiiteldlunsise

Modern and current techniques, instrumentation, and methods in analytical
chemistry including the applications and the method development of future research
256621 LANUDINANNUNSITUYIA 3(3-0-6)

Natural Products Chemistry

LATYDINANA UNTTIUYR maﬁuamqwémﬁamw NMIELATIZRENSSTTUYI RN
lassasdudeu nsiigallassasidaedisnsadninsalad

Chemistry of natural products, bioactive compounds, syntheses of natural
products with complex structures, structural identification with spectroscopic
techniques
256654 \AfAIwIAdaNLAZNNTIATISINGRY 3(2-2-5)

Environmental of Chemistry and Pollutant Analysis

Anansuaivmanifivudeuluduwindouldud ¥ ussernie waziu nalnnis
UuilounazUfisonaiiveinindsuulasesarsuafiviudunndey aunalAiluasinosly
lowfindfiiedestunalnnswasunlamasiudou nsddnwvesmsvuilouvesans
NaNEN LAl

Study of Chemical pollutants which contaminated in environment including
water atmosphere and soil. Mechanism of contamination and chemical reaction of
pollutants’ transformation in environment. Chemical equilibrium and thermodynamics
concerning to those mechanism of transformation and contaminations. Case studies of
pollutant contamination
256662 LALNAINIU (2-2-5)

Energy Chemistry

WA UAraNlUTUNSIUAT NENUNDAT NHWUNIARDN NEWUNAUNULAE
ﬂ’]ﬁLlJ?]IEJugUIﬂEJﬂi%‘uaumimﬂLﬂﬁ NNTASLUAINANTUNALNY miﬁamiwﬁmiaﬂ%’mms
N3AS1UAAIN LA UNS I UNAUNY n15UsEeNATEIdUTaUaEN1TATUIUNIIAIBUANYDINIT



34

Aelulofiwa navlassadisvesansnadiu a1sfanans nausedundanu nsiesies
lassasaansnande nszuiunsuasmaanudiuialagldisnisdaneniaglduseqluih
Storage energy in chemical energy form, fossil energy, alternative energy,
renewable energy and chemical energy transformation, formation of renewable energy,
synthesis of adsorption material for storage energy, application of quantum calculation
of biodiesel formation, structural identification of starting materials intermediate energy
level and analysis of products, production of biomass via electrophoresis
257541 INIANEASIININLBIYTNINIT 3(3-0-6)
Integrative Biological Science
filaginsysaunnsvesdsdidin fiv &l 9dunid Tusziuluanaluauddlanves
$1%3n Tnoifunisysuinisveslasiaiianagssuuvesdidinfidansnanedaine
NAINYT FTUUINITUAEANURAINKAY
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 emphasize on the integration of structure and function of organisms that
influences biology, ecology, evolution and biodiversity
257542 \waduazdanenszAuTuanadugs 3(3-0-6)
Advanced Cell and Molecular Biology
AwdidednRnaiulssiiuddnuesdiineseduluana ysanmménnisves
Tassadrsuasnihiivesaduufiugiuvesnalnseduluana iuussiiunisaiuaunis
Lanseanueddy Aludlad N13AIUANININTVRITad NsduATITkarn saaelUsAY naln
nsvudsnelusad
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 wialladaguiuniainermansdanin 3(2-3-5)
Current Techniques in Biological Science
wadiadagiuildlusmAdensuinemansdanm
Current research techniques in the field of biological sciences
257544 wunUaATNvesANiTInuazn1sAIUAY 3(3-0-6)
Metabolism of Organisms and Control
NIPUIUNITATIHALAALUNLUANG TEUUNSIUTININ AINTINYDINITAIUALLAL
NNSABUALBITEINTFUIUNTUUNUDAT YDA TIndean i andey
Anabolism and catabolism of macromolecule, bioenergetics, overview of

change, adaptation, and control of metabolism to environment in organisms
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257611 AMSHIAANBMENINEUFIUINGIVDINY 3(3-0-6)

Plant Morphogenesis

nalnfieueuiamnmsvesfieluszosdnag dudseduliana wad luauieteas
Wuieiinen sullds Mseseinsasgduladeusunn wanvedauvesgesiuuiy n1s
Lﬁﬁﬁgﬁmauauawiaum RRIVRI HaZLIIUNE NINBUAUDIROTILAILAZNITOONADN NI
ADUAUBIVBIRAIRDNITAAFUFIVINGINY NITHNFT NITYTININ KATNITTNUEU AABAYI
FInUINY

Mechanisms that regulate the different phases of plant development at the
molecular, cellular and organism levels with emphasis on the flowering plants
included the quantitative analysis of growth, plant hormone action and metabolism,
growth responses to light, temperature and gravity, photoperiodism and flowering,
photomorphogenesis, dormancy, senescence, and abscission, throughout the plant life
cycle.
257631 g 3(2-3-5)

Aquatic Toxicology

AauInABU LLmﬁmLLawé’ﬂmiﬂﬁugmﬁmﬁ’uﬁiﬁwm ansfiwuazANUTNTY
fivliAnfiy nsveaeuaudufiv WunuedBuuagnisavavatsiv n1adiszadwindon
madlneFanm msussidiunansenudandeunia

Aquatic environment, basic toxicological concepts and basic principle, toxic
agents and their effects, toxicity testing, toxicant metabolism and deposition bio-
monitoring and aquatic assessment
257641 ANNTBUIMAIMEIAENTTINN 3(3-0-6)

Biological Science Literacy

N13NLATILNDIATINYDNINGIANENSTININ UTeNaUME NUFNTIULALNITEENA
Fneag FTaninsuasanuvainraien1adanin lassauasminfivesiivuasdnd Useidiu
alnmneuarAIndey

Investigations of biological sciences holistic including heredity, evolution and
biodiversity, plant and animal structures and functions, ecological and environmental
issues
257642 2 Ingiauinsszaulaana 3(3-0-6)

Molecular Approach to Developmental Biology

nalnvesmsimuinslussduiead luana uagiusnssy dnnging1vesdeddin
NANEATSLEN NMTATUANTINUINITHIUNITLARIBDNTDIEY nalnnsdsunUasuazUsann
N5AingUse wagiiugamansimunig

Cellular, molecular and genetic mechanisms of development, descriptive
eukaryote embryology, control of development by gene expression, mechanisms of

differentiation and morphogenesis, and developmental genetics
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261557 Wandinsesufnsnidnades 3(3-0-6)
Nuclear Reactor Physics
NIZUIUNITUUILENTIARLE NIAFATITS AUNITVUASTINTOU FNNITNITLNT
n1sinddymiwuuiiafingy mada@daiay In-9auna1ans nguinisanainuiy
aun1saduseney linvenniesufnenl Tpdnadonds mesueduadesuaznsauay
waslutedus
Fission process; cross sections, neutron transport equation, diffusion equation,
multi-eroup 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
aum@uﬂagmuammﬁugm ngnseysnYuazaunnsluiland Lﬂ'%laﬁﬂaumml,az
BERN 1S90UAA FINTOU-BIATBUKAEEINTOUALUNINTALNT LUUA 18942150 LaUnou
PUNAABITI WUUY 1a0aunTzIuvesTlandeynia wnun wlwiiniud wamansludi
meuiu mewsilaslilow fad Sunsizenedrsseu Ujeunia ngudiennmsuddlug
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 (GUTSs)
271544 WEnaA13IAENT 3(3-0-6)
Astrophysics
mmgﬁugwlﬁmﬁuma A9ETINELUUANININATY 5T5UTIRVEINNT NISRRUEIATY
NMTITAIUINTTIRNINDURsaIRUAUIUTRY NTITuINsTRIRNUdEInUAuaIulRgy Ng
Waunsvesnalunmanau aadhnseu vau anaszegnaeaiin nquinanaifeiiu
AN WNLANTUDIUT) wAKang QSO Uaw3 wnuandfusun
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
271545 ssainanauazlaninen 3(3-0-6)
Geophysics and Earth Science
ssdidnaisatulan lassasiweddan nsduasiiou aunuuuwdnvedlan wse
AMNLUL9Yedlan WiaInineInIsIal
Geophysical science, earth structure, magnetic field of earth, gravity field

of earth, mineral resource
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271616 wsuwaUlsNAnE (3-0-6)
New Frontiers of Physics
aufavtsazauedasulnlug Felanudrdydeiamuinisniafland
ANUAIAYLATNANTENUTIN TR InFARANAR AUTe Fndrdinlriivesuyuduay
GG

Advances and new frontiers essential for developments in physics, impact of
the new development and its importance to human and social’ s though, belief and
consciousness
271631 Wandiadesuszand 3(3-0-6)

Applied Nuclear Physics

1A59851990989AF00U LUUTIABININTFIY BUUTIA0ATIUTINGNITA SUASATEN
5$NINUIAF0OULALINYOY SUNTNIBTTIINTINADIULAZTINADOU TUANITAIEILUUDDU
szuunatedandesy wuusiaesweduadod wuusiaeswuUty n1siadeuiilnes
wuudnaedgilnesu Ufisendamass nsussand

Nucleon structure, standard model, phenomenological model, nucleon-
meson interaction, nucleon-nucleon interaction, weak interaction, few-body nuclei,
nuclear model, shell model, collective motion, pion-bag model, nuclear reaction,
application
271641 p3asdauazmafianiensdans 3(2-2-5)

Astronomical Instrumentation and Techniques

autAfuguuagmsfwesveindodinsnssainuas ndednsmssedviinasion
WEILLAZANLULAILAZTEUUN LA miaaﬂLLUU‘WNﬂaLﬁmﬁ'ué'f’mﬁamazg’mnﬁm Q‘Uﬂiaf!
#19  MAeatundedinsnssey ndesinsnssadadelndvuisalnguasdmivouinn ndes
Insnssating ndeslnsnssadnduiadiuns ndeddnmssaisadidng ndoslnmssmised
unuan ndaslnsnssadinmslu ndednsnssadaduaniliucis

Basic parameters and properties of optical telescopes, reflecting and refracting
telescopes and optical systems, mechanical design of tube and mounting, auxiliary
equipment, modern large telescopes, radio telescopes, millimeter telescopes, X-ray
telescopes, gamma ray telescopes, neutrino telescopes, gravitation wave telescopes
271676 Wandunlu 3(2-2-5)

Nanophysics

szuunsadiedafiinnds sssuvdvnsareusululanuily nannsadeuduiifise
Tanunnia Msveaewsidndluninvesnisaiiadeunlutazivalulad wily

System of making things smaller, quantum nature of the nano world, quantum
consequences to the macro world, physics- based experimental approaches to
nanofabrication and nanotechnology
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277543 msdansveadeuazindelugaamnssuiad 3(2-2-5)
Waste and Wastewater Management in Chemical Industry
Uszinnuazunasiuiaveadslugnamnssuail mslesgimaaiiiienisuen

Uszinn Sriauagiiaveadeind maanvendedunie Jssnnvesiidelugaamnseu

il eluladnsviiauaznisidnindegramnssuad Tiun nsuaniudeudeau n1sga

FU MInneznau wazesdludauuuiunau [Wudu
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 anamnssullnsideunazllnsadl 3(3-0-6)
Petroleum and Petrochemical Industry
M3fufa N15d1973 uwarmsndntlnsidey widdinuaznisuenudndnritlngad

nsuana1sUlnsiafiannlaafiuduareslsunin nsuUlnsdenlulgusslosuinuaiee 1w

Ramadiu Ausssumfdmsueueud ttudemas Wusy

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

277652 WaAndwoiuostugs 3(3-0-6)
Advanced Polymer Physics
AUUALTNG NILELaYN1TTUAUDINOALNS auURn1enIen nBINeaLND I AN

ansavatsuaznediueivewds rsunesutulazvunlulanavesasldnediuesluansazaiy

lunediueivaoy wedluesnauiazuaoalanofiwes Auandaniuneilulauriindves

AN5azaUNedLNeT NORLLBSHNANLAYNITANKAN ANUFLRUSIEINlATIEuazaLTRYe

WodLIDS
Mechanical, optical and transport properties of polymers, physical chemistry

of polymers in melt, solution, and solid state, conformation and molecular dimensions

of polymer chains in solutions, melts, blends and block copolymers, thermodynamics
of polymer solutions. Blends, crystallization, relationships between structure and
properties of polymer

378511 n1s3InenAaasiun1siaIuINENgnS 3(2-2-5)
Scientific Literacy and Curriculum Development
SITUVAVIMEIMANS N1IIIMIMERS  AUENTUSTENIINTTIemaEnsiu

ANgAINISANKINY Ngud) 83AUTENBY UasMINAWINENENT NENEATLNUNAINITANE

fuugiunazanmsgunisidoudineimans wdngesiasgiuaina lanfnw wided

Aeatesfunsimuvdngns msdamisiFeud uaz/m3eismsiauazUszifiuna iensy

Weenans UjuRnsiammanaasaaudinm
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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 MIWAIUINITIANTITEUSINeFans 3(2-2-5)

Development of Learning Management in Science

nénmsasuulaslund nguimsSeuinuuuneuansaiitu lndansunsa
T30 sULuuNIsInNseuIne aans saeudneimans weallanisaeuinemans
VINWENTLUIUNINIINEIMans Msinkazdseiliunanisisousinereans Inineimans
uunsdnnsBous de unduieuiuardsnndeniion1siSouinermans UftRnisdann
nsdnnisdeud eenuuuuardnianssunisBeuiiedioneommudneninvesniaiioul
VOIFIYY NTYTUINITNTSUUSUUUSEUTIY

Principle of conceptual change; constructivist learning theory, social-
constructivist learning theory; instructional model in science, teaching approach in
science, teaching technique in science; science process skills; assessment and
evaluation in learning science, scientific mind; lesson plan; media; learning resources
and environment for leaming in science; practices on observing, designing and teaching
chemistry based on the particular topic and learner’ s learning potential, integrating
inclusive education
378531 N1IAANYINGIANEATHATANAAIENS 3(2-2-5)

Organization of Science and Mathematics Camp

n139nRANIsUETUNANERS Lnadnemans/adarans s18n15insial/Ang

]

a s & A A& aa o ¢ A [N s aa o I3 v ¢
BULRDILUAN LAL/AIDEDIANAU LLV@QLﬁUUE?WU’]ﬁqami NANTNEUN AIUARN ﬁll‘lfq!ll
¢

INYIENENT/AAAFIENS MUIBU/DIANTNIINGIAIENT/ANAAIENT TAUANYILTIRYTNY
NSIAAILINYIANENT/AARFIERITIZAUUTEONANYY NISIAAILINYIAERT/AIRFNERITZAU
Wseu
Extracurricular activities, science/ mathematic games, television/ radio
programs, internet and/or media; learning resources in science e.g. museums and zoos;
science/ mathematics clubs; oreanizations/ institutes for science/ mathematics
education; conservative- based field trip; science/ mathematics camps for primary
education, science/ mathematics camps for secondary education
378532 WIANTTUNIINYIANEAIANEN 3(2-2-5)
Innovations in Science Education
AUNLNY AUEIAYLAZUTZLANTDIUIANITUNITINGIANERIANYT LUIAA mwﬁlﬁmﬁu
ASHAUILAZAZ 1955 AUTANTTUNIINGIMERSANYY  TURBUN5EDALUULAL AU
aduassduinnssuieduaiunsdanatoudinermans uumaaztuneunislduinns
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MINYIAERANw10819liUsEANTAIN JUBUURaELLINIINITUSEEINNSTduTnnTsunIg
WNIAENIANE

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 learming management,
guidelines and processes of effectively implementing science education innovations,
evaluations of science education innovations
378533 ﬁ’n‘wzLLaznizmuminﬁwmmaw%uazﬁnwzmsﬁﬂ%’suqq 3(2-2-5)

Scientific skills and process and Higher Order thinking skills

AUNLNY ANEIATY LAZDIAUIZNOUVOINYZULAZNTZUIUNITNININGIFEAS
finwennsfndugs uagiinwenishaluanisswd 21 sUuunsRaLTnueAndugs s
uitgm nsTvivana n1sdeans demnuminemisingrmaniuagnisiiaus madeules
n15An3uadeassd n1sAned1eiiansagio mﬁmmiﬁsuiﬁmLa‘%mﬁﬂmuag
ﬂﬁzmuﬂ1'5‘1/11ﬁi/lmmam%uazﬁﬂwmiﬁm%uq\i suvarinurlummssui 21

Definition, importance and components of scientific skills and process, higher
order thinking skills and 21st 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 21st century thinking skills
378534 Aneraaninugululsabeu 3(2-2-5)

Basic Science in School

a1 aine1eansisosseuureeddidin anuduiusseninduindendu
FEUVHEA NTNEINTTITUIR dUURAVDIE1T Iﬂiﬂﬁ%WQLLazLLiqﬁﬂmﬁmswdwaumﬂ n13
\WasuuUasanug asazany Ujizenaidl wseudmantidin wselinane wazussdundes nns
\doudl wsuAUNssedin Mswasugundany Uduiusseninaansuasndseu ns
AUSNENEIY HAaNTENUINNTIInGau TassasanazasAusenouvedlan usseInIALae
MswasuuUasgiennia plivsema uazdugiuvedlan ITwuinisvesszuugios nudnd
uaztonaw MsUfduiusseninessuugierfuasdidin UfoansdanmsSeuduuulddam
Dugu

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
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378535 AngnanandiianialulsaSoy 3(2-2-5)

Additional Science in School

Anwinszurunsuddym msdududeyaiierfumaiaufoinismisiiinen
Aeafuszuuiing Wedofivuwardnt mallaneqgadiine uasmadansataiiduenniy
Anu3snsuitdammaeiifeatuiznsieseimusunanedaiudludinuasna s audh
vosusduduldlugramnssy amzuasfitoinmaiinaiuiman navesansusznouusladiil
NaReauAm HnnszulunisAnuaznaassuidamimsiandiisafunisinsrernie an
gaunil N13TAUSIaAMEiAY aduEanaaLazveulnreINTIn UfuRnsdanisseus
wuuldlaseaundugiu

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
390611 suleuizidutuge 3(3-0-6)

Advanced Research Methodology

SINGIUNUTIYN mwﬁmmimmﬁﬂ nanAsINMIvelunMsAumLazagUauassly
N15398 N1580ALUUNITINY LLazmaﬁﬂmﬁLﬂswzﬁ%’au”aéﬁguqﬂwuiﬁa SEIEAMER LM
YBINTIVYHARUTELANUALNNTILLTIE@NINGINT

Philosophical foundations , epistemology, and logical principles in research
inquiry and in drawing conclusions from research results. Research designs, and
advanced data analysis techniques in research, weaknesses and strengths in different
types of research ; multidisciplinary research
397611 ASWAIMNIYVIAINAZINGIAERS 3(2-2-5)

Science Teacher Professional Development

o

NFOULWIAALUNITEBNLUUNSHAINITITNAT ANTwarALTNdnTud msy

[

MsimuRnANAgAiusEansnm Yadeiuusuniidmasenisiamunivdneg Ussinuddy

o

Wn

)

finrsfiansunlunisesnuuunisimunividneg nadsdmiunisimuninndnag nng
UfjURnsesnuuuuaznsiansimu I inasinemans

A framework for designing teacher professional development, essential
knowledge and beliefs for effective teacher professional development, context factors
influencing teacher professional development, critical issues to consider in designing
teacher professional development, strategies for teacher professional development,

the practice of designing and conducting a science professional development
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397612 N1FALAAUNMNIINGIAEATANET 3(2-2-5)
Qualitative Research in Science Education
mwﬁmmiﬁugmlﬁ'mﬁmwu%ﬁ"fﬂl,%mmmw UNUINYBIUNITLLTIAUAIN AT

Uszgndlinguidnsufoiluiiunvesineimansdne laud edesileifiutoy aldennnm

Bnsiivteyauariinseideyaifanuain anuindeiievesnuidoifenmnin foas

NTUATE5ITUTWINATET RN INLEE NI LTI
The epistemological and theoretical underpinnings of qualitative research; the

role of the qualitative researchers; the application of theories into practice in science

education context including qualitative data collection methods, qualitative data
collection, qualitative data analysis, trustworthiness in qualitative research; ethical
considerations in qualitative research; and writing a qualitative research report

397621 m’:zé’ﬁﬂLtazfﬂssmmima‘waﬁﬁﬂamﬁﬁnm 3(3-0-6)
Leadership and Ethics in Science Education
AsITLAYaTEsTININIAN MaEiuaiednenin aussanIm uagiiauafase

F1gnagingraans/gdninerdiansdnyr nsiluddinisiseus anundimigni

A3IYIUTTINTNATINGIANANT NMIANYITAIUETINBIANT N13aT1THNULAZIATEYIENTS

Foud msdalassnsuazfanssuiioimuinisiioudinenmans msltineluladansauma

ilensUsziununmdans@nuiineiemans Jyvniidssansenudenisadlidanaudund

1995891UTIITN

Moral and ethics in profession, increasing teachers' potential, competence and
good attitudes towards science teacher profession/ science educator; being leaders of
learning and braving in holding ethics in science; studying culture of organization, team
building, creating a learning network, project management for improving science
learning; using informational technology for quality assurance of science education;
and authentic problems affecting to being the ethical leader

397622 IngAAASANEINNNDSAE 3(2-2-5)
Informal Science Education
ANUVINY  ANEAYURIAINAAYVDINSITEUTINEAARTINSTEAY ANyl

%aﬂU§§81ﬂ1ﬂIUﬂﬂiSauﬁ%waﬂﬂﬂam§m1mébaﬁﬁa audesleaseninanisfnwnudsende

uaznwmﬁauﬁ%mSWﬂﬁamﬁiuﬁmaiﬁwﬁ'21 uuawﬁﬂﬂﬂﬁﬁﬂﬂﬁmﬁauiﬁwSWﬁwamﬁmﬁuéfaﬁﬁémaﬂ

Inguaganssema nsuseifiun1siSeudinermanin1udsende NuIdeeuingimans

Anwinudsede
Definition, Importance of informal science learning, characteristics of informal

science learning environment, linking between informal education and science learning in

21st century, guidelines on the informal science learning in Thailand and other
countries, evaluating informal science learning, and research on informal science

education
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397623 AMIANANTANYIEINIUNALLDY 3(2-2-5)

Science Education for Citizen

USTQYIUAZEITUTIRVDIINYIANENT  AITUFUNUSTEWINTINEAEns nalulad
Faaunazunuimaadunaiiios anudeulessznintanmdunaiesiunisiies
Ingrmans Ussifiumainermansiiieadudsan nsiauivdngnsuaznisdaniaiseus
Inermansioiaunnndunaiesiinuiuiavey maSeudineimaninasadin uas
mAToReT I mans@nvdmsutiey

Philosophy and nature of science, relationship among science, technology,
society and civic duty, connection between citizen and scientific literacy, socio-
scientific issues, development of curriculum and learning management in science for
enhancing responsible citizenship, life-long learning in science, and research about
science education for citizen
397624 Wiadalagiumeineraansfnen 3(2-2-5)

Current Topics in Science Education

A Ansent eAuneUsswulamniensiansaneinermansveslseindlne
dufussdmuinmsitesesuunnmi msdaaniosdanuilvsiiionsuitigm sinwy
MsAeaswaYNTTLRUUTINTe mia%ﬁﬂEﬁiﬁﬂismumsmwamaﬂﬁmmﬁajﬁaﬂm

Study, analyze and discuss issues of problem in science education in Thailand,
searing knowledge from international research, synthesis of new knowledge for solving the
problem, skills of communication and collaboration, creativity on process of
knowledge transformation to society
397625 pinARANEI 1(0-3-2)

Regional Studies
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The study and comparison of information about education, economics,
society, politics, and cultures of various countries with Thailand; the study about
educational reports published by international organizations; and fieldtrips to learn
about education and research inside/ outside Thailand; Discussion and report the
experience of the fieldtrips
397761 &uuun 1 1(0-2-1)

Seminar |

AMTAUAUUNAIINATENININYIANFATANYININIITAITITINITIEAUUIUIYA
nsAnudnuazreATenainermansdnwiliun fuwasanuddyvedtaym fan
39y Tmquszasdn1side su10ou35d0 1ndesiledy naifiudeyauaznisiiaszideya



aq

nanTIdBuazdaianauuraINNTITe N1TTieTed duaseiuasinauouulfuauided
AAYMININEIFIERIANY NMsEUeTITRITE IS UNTTITINENTENLS

Search for science education research articles from international academic
journals; study the key characteristics of science education research including
significance of the study, research question, research objective, research methodology,
research instruments, data collection, data analysis, results and implications; analysis,
synthesis and presentation of important science education research trends; the
presentation of research topic for dissertation
397762 duuun 2 1(0-2-1)
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To inquire and discuss about research innovations promoting science
education; to analyze problems of using the innovation; to summary how to design,
construct, use and evaluate and improve the innovation; to present research proposal; to
practice for development of the research innovation; and to present the research
results
397763 &uuun 3 1(0-2-1)
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Challenges facing the qualitative and quantitative reporter, forms of research
outputs, writing a research report; discussion and practice on how to prepare a research
article, how to choose the right journal for publication, how to choose the right
academic conference for presentation, how to submit a research paper to national or
international academic journals, how to submit a research paper to a national or
international academic conference, how to prepare an oral research presentation
397764 duuun 4 1(0-2-1)
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To inquire and discuss about principles and guidelines for organizing a science
teacher professional development seminar, a practice in designing and organizing a science
teacher professional development seminar, an evaluation of a science teacher
professional development seminar
397771 NYIUWUS 1 wuu 1.1 6 viqwnn

Dissertation I, Type 1.1
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Study the elements of thesis, review literature and related research, and
determine thesis title
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Develop concept paper and prepare the summary of literature and related
research synthesis
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Dissertation Ill, Type 1.1
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Develop research instruments and research methodology, and prepare thesis
proposal in order to present it to the committee
397774 ANgUWUS 4 wuu 1.1 9 RUBAn
Dissertation IV, Type 1.1
Fumusadeya seaumuimivinednusdesinsdiuinuinerdnus
Collect data and report the progress of the thesis to the thesis advisor
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Dissertation V, Type 1.1
Aasziteya Javiivendnusatusng
Analyze data and prepare a draft of the thesis
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Dissertation VI, Type 1.1
FoviinendnudanysaluazunanuideioAfusimeunsamunasidsansan
Prepare full-text thesis and research article in order to get published according to

the graduation criteria
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Study the elements of thesis, review literature and related research, and
determine thesis title
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Dissertation Il Type 2.1
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Develop concept paper and prepare the summary of literature and related
research synthesis
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Dissertation Ill Type 2.1
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Develop research instruments and research methodology and prepare thesis
proposal in order to present it to the committee
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Dissertation Il Type 2.1
Nusauswdeya Jnseideya dnviniveninusatusig
Collect data, analyze data, and prepare a draft of the thesis
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Dissertation V Type 2.1
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Prepare full-text thesis and research article in order to get published according to
the graduation criteria
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Study the elements of thesis, review literature and related research, and
determine thesis title
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Dissertation Il, Type 2.2
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Develop concept paper and prepare the summary of literature and related

research synthesis
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Dissertation lll, Type 2.2
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Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee
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Dissertation IV, Type 2.2
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Collect data and report the progress of the thesis to the thesis advisor
Ineinus 5 wuu 2.2 9 WA
Dissertation V, Type 2.2
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Analyze data and prepare a draft of the thesis
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Dissertation VI, Type 2.2
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Prepare full-text thesis and research article in order to get published according to

the graduation criteria
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1.3 ﬁﬁmﬂuswmuﬁuLﬁaamnmsﬂswu%mms (Proceedings) S2AUUIUITIRA
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1. UNAINIY UNAUIYINISNRNUN
1.1 SZAUUIUIBIR

* Kaewmuangmoon, S. (2012). Addressing Thai Science Teachers’ Understanding of the

Nature of Science Using the SLS (Sleep-Love-Share) Instructional Model based on Analogy and
Contemplative Education Approaches. International Journal of Arts & Science, 5(3) 327-334.
(EBSCO) (September) (0.8)
1.2 52AUvA
Syvd NN FRENT adrame wag 13TRU wiaals. (2557). Han1ITANISIEEUSAALLIAR

Yneenans welilad uaedieudes anludinusesniu idderadugvdymamsEeuinemansauam
TunsSeudunsianaiseinermansinidout ulssoufnunil 6, Msmsuyvdmansuasdonumans
UNINEIFETIVAAMNINYT, 20(2), 96-109. (TCI NGl 2)
g38ns ufaufleaya (2553). uniidanisdoiies ugaansluaiu (Garden Genetics).
MIAISANWIAITNT UNIINEIAEULTAIT, 12(2), 191-193. (TCI ngul 1)
1.3 Afuwlumenuiuidesainmsuszandvnis (Proceedings) seRuuu¥A
*Kaewurai, W., Kaewurai, R., Chanunan, S., Supap, W., and Sawangmek, S. (2015). Proposed

model of teacher researcher's network to create instructional innovation for raising students'

learning achievement in Science and Mathematics. Proceedings of The European Conference on
Education 2015: “ Education, Power and Empowerment: Changing and Challenging
Communities”. July 1-5, 2015. Bringhton, United Kingdom, 325-334. (July) (0.4)
1.4 fRuWlusesnduidasinnisuszyuiannis (Proceedings) iuvA
57501 waeds, IS dd1aue uag Usal 91w, (2559). Nan13IRNISISEUSIe

sUwuuMsAuLangfiduindeufienaisnislduds emuraussauznsuvannumunedeyauay
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YU YA, FIONT A0S LAy NS WaBUNS. (2558). MIHLNAINTINNITTOUT
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1.1 32AVUIUIYIA
Klangkam, C., Chanunan, S., Petcharaburani, P., and Artdret, W. (2014). An envionmental
monitoring and assessment for sustainable development of wetlands in Suphanburi Province,
Thailand.  Academic Journal of Science, CD- ROM. ISSN: 2165- 6282: 03(02), 433- 440.
(Corpernicus)
1.2 52AUBIA
BINTIOL SULVIY, Seyvd F3navas, anusye weuun. (2559). namsldRanTIuMISeU;
agsiluTUNSWwRuNTEUIUNSEUEEA S I TE Pinoaussaurnslisedndnenumaneaans
S0 muwéﬁ’uﬁmumé’amaﬂﬁﬂL%u%”’uﬂﬁauﬁﬂwﬂﬁ 3. 11SFITANWIIENT WATIN 1885, (2T) 2, 82-
97 (TCI ngy 1)
*engnend Feien, anusde veutun (2559). HamsdanansIuNsFeuiLUUlATIY
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U5l sesinFeutusisenAnenUa 2. 15a1sAnmmans WATIMEAEYII. (27) 2,
98-102 (TCI Ny 2) (Wewn1Au-danas) (0.6)
*UAISH UWNUNTUNT WAz BnuSTy Yeytiudl (2558). HAUDIRANTTUNISTEUTALLLIAR
Fnenemans welilad deen uardnnndon Sewnuiluluinusssiunifdensfniesed waznisinaula
vosiniFoutulioondnui 2 vsars@nwimans uminerdeysm. 26(3), 267-278. (TC sl 2)
(AueBu-5111A) (0.6)
*gnuste seytiud. (2557). madeuilensioudinermans | uninnndiBmguiuasiun
Uiy, 215a7sdnmans univeideuseas, 16@), 200-211. (TC Agul 1) (Haax-5unem) (0.8)
1.3 Anuilusenuduidasninnisussyudvinis (Proceedings) seRuLILIIA

Chanunan, S. (2015) Karen pre-serviced teachers’ understandings about educational

philosophy, learning theory and curriculum and the impacts of these understandings on their
teaching. Proceeding Book of Sakon Nakhon Rajabhat University International Conference,
Sakhonnakhon, Thailand, 136-141.

Kaewurai, W., Kaewurai, R, Chanunan, S., Supap, W., and Sawangmek, S. (2015). Proposed

model of teacher researcher's network to create instructional innovation for raising students'
learning achievement in Science and Mathematics. Proceedings of The European Conference on
Education 2015: “ Education, Power and Empowerment: Changing and Challenging
Communities”. July 1-5, 2015. Bringhton, United Kingdom, 325-334.
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TAfeugumuudesmfufnuides Weamdwnindussnuasnaniuel, steududasnms
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1399 NMIUTLYIVINTILAVNIAUSIATIAY AT 10, Tuil 22-23 NINYIAY 2558 ) UNINYIFBULIALS,
704-713.

& o/ L% 4 a Qf = 4 - =
aang yalew, dnusde weutus wag 1@NENT euwnd. (2557). N1simuIuNSeY

TaRiiRenukuIngu)n1sseusreuansatullady NduaSuinwenisundym dmsudniseudy
U = | d‘ =) d' a . d‘ a LY a
NFYNANYIUN 6, T1BIUAULUDIIINATUTZYUIYINTT (Proceedings) 1399 NITUTEYNITINTIZAULIG
WIAITIFEY ATIN 10, TUA 22-23 NINGYIAN 2558 Bl UMNINIFULITAIT, 763-772.

930l Shuvgydy, anusdy Ysyutiun waz 1nans Weuwia. (2557). wanstdunisey

pouladsufumaiianssgauanoseirimsaaiunaiieduadumud aadassdvesinieuty
senfnwn i 3, 3'1Emu?mLﬁaamﬂmﬁﬂszsqﬁmﬂﬁ (Proceedings) 1384 MSUSEYIVINITTEAUYIR
wsmsiTy adafl 10, Judl 2223 NINYIAL 2558 Q4 UM INYREULSANT, 1606-1615.

2. naswilldFunisanansdng



95

C%

3. A3/nilede
anusYe veutudl. (2557). ana15Usenauaaus1g3vr 366316 N159ANI5IT8US 2 AnY
AnwAans unnAInedeusads: Awaflan, 125 wi.

4. wauIvnsludnuaizay 1y FiUseivg BaUas9assa Muwla

5. NauN19IvInsnsulydeny

o/ 1 a ¥ v 9 11 = A o <
vaiusasimanumvinstieiy ldlddiunisvamnisfnenieuusenn Wunasnung
Jynsilasunisiweunsarundninaginiivualunisiansaauwdnsliyanan1senumte n19
w3 Wunaunadvimsluseu 5 Ydaunds uazilisumusuuuuussanynsy

FusInUgNADS

LINVBIUTLIRLALNAIIUNITITVINTG

(Hemans19158 as.anusdy svytium)



96
UILIRAZNAIUNINIVINIG

Yo-ana
(wlng)  : 2luns g
(MM¥199ngE) : Wanintorn Supap

NASIUNIIBINIG
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Social Sciences, 17(1), 156-168. (TCI ngy 1) Ewed-lguiew) (0.8)
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Kaewurai, W., Kaewurai, R., Chanunan, S., Supap, W., and Sawangmek, S. (2015). Proposed
model of teacher researcher's network to create instructional innovation for raising students'

learning achievement in Science and Mathematics. Proceedings of the European Conference on
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Communities”. July 1-5, 2015. Bringhton, United Kingdom, 325-334.
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Amsseiund adeil 3, Tuil 16 nqune 2558 a1 wAnedensiansuavinAlulat e, 363-
374.

5731 poudulng war 20uns gaaw. (2558). MsiwwIRAINTIUNITTEUIRUUaUTBUAR TS
foifedauaiuuluimitazinveuaznszuiunimsadamanseunisiivaua $esd1uiudsdeu
dmsutniFoudusseufnwdi 5, memuduidesanmsuseraienis (Proceedings) Fasnsuseaa
FHMNITEEUNR ATaT 3, Suii 16 NOBNIAN 2558 4 WNINENABNITIANIThazAluladBaLiisy, 217-
227.

UANT WIaLAT Uay 2HUNg ga1m. (2558). nsiawnisianssunisiseuslagldlunanis
IFnGeuluried ilodsatuuluimilagyinueuaznssurunsnuadamanisunislivaua Fos

° v o a S o = P a4 oA a . a
DAUNIT FIMTUUNIIUTUNTENANYIUN 3, F189UFUIUBIIINN1TUTLYNITINTT (Proceedings) 1399
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N15UsYIvINTIEAUNIA AN 3, Ui 16 weuAIAN 2558 4 WINIFENITIANISuAImALLLAE DA
WIS, 238-247.
& < a o a = 1% A ¢

unnsal Wiy wag 2UUNT gaaw. (2558). N1sHAILIRAINTIUNITTEUTRUUaAnDTla
Wisdauasuuluviminasinwekagn seuiun1Immeadina1ansaunseules ISeaiuniwazUsuins
o [ v A 5 LY = IS Qll =~ d‘ a . dll
dmfutinseutudseufnudn 3, s199uFUHRINNNTUTEYIYINTT (Proceedings) 1503n15U T8y
a o a & 4 o A a ) Y Na  as
FVINMTIBAUYIA ATIN 3, TuA 16 WAL 2558 B uIMINe1aenIsInnIshazmalulagdanisy, 400-
410.

99251 Jausdnw uay 2HuUNT A1, (2558). HANTINNINTTUNITITIUTUUUAUNUAILANS
wuglWINeTIiunsidanunsallutinaseiivenluiirineadinaians vainiseutudsoudnuy
1 5, 918UAUHEINNNTUTEYIYINTT (Proceedings) 1509N15USEYNIVINTIELAUNF ATIN 3, Jui
16 WuN1AY 2558 (4 UNNINEIdeNITTANIsuazsinaAlulagdaisy, 194-203.

ARG WIamnes, AHUNS A uar F3unn Aalnena. (2557). MSHAWIANTIAULNGUNTT
Wouleansadinaans laen1sdnnisiseugusuulddgm Wundn Fes dnsndiunslnada dmsu
v a Y = ay A a4 oA a . 4' a
TnissuduliseufnuUn 5, srenudulieninnisuseyuivinis (Proceedings) 509n13Us813¥1N13
WATUNAUDNANUIFLTEAUYIRALALUIUIYIA ATIN 5, TUN 24-25 WwIeu 2557 ol A1 INe1de sy
AUFUUNT, 622-632.

aaild uiwsned, afuns gaaw war auvie nganadiai. (2557). nan1sdanisiseus
gmansmunsEuIUNsaAUaIEIANg 7 U (7E) iudunisafielauludial Seq was ves
UnSeutudsenfnwtn 2, T1e9uduilasnnn1suseyuivnis (Proceedings) 509 NM3UTEYUAVINT
FEAURULIAITITY AIN 10, JUN 22-23 NINYIAN 2557 4 UNINYIUULIAIS, 836-845,

2. uasunldsunisandnsinsg

3. A151/%ed0

4. wauIvINsludnuazdy 1y F1Usehvg MIauaiNassd uwla
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UILIRAZNAIUNINIVINIG

¥o - @na
(wlng) AT DaUN
(nMw1dengw) : Sarawut Thountom

NAIUIYINTT
1. UNAMUIRTB/UNANIWINSTRTAN
1.1 S2AUUIUYIA
*Klaytae, T., Panthong, P., Boonma, K. and Thountom, S. (2013). Fuel additives and heat

treatment effect on the structure and morphology of strontium titanate nanopowders prepared

by the sol-gel combustion method. Ferroelectrics, 453, 62-67. (Scopus) (January) (1.0)
*Panthong, P., Klaytae, T., Boonma, K. and Thountom, S. (2013). Preparation of SrTiO3

nanopowder via sol-gel combustion method. Ferroelectrics, 455, 29-34. (Scopus) (January) (1.0)
Klaytae, T., Panthong, P. and Thountom, S. (2013). The effect of fuel content on

the characteristic of lead titanate fine powders prepared by sol-gel combustion method.

Ferroelectrics, 455, 43-48. (Scopus)
1.2 SEAUYA

1.3 AnunlusreauduilieInnsuszyuivIng (Proceedings) sEAUYA
1.4 ANunluseuduliaInnsUszga3vIng (Proceedings) S8AULIUIYIA
*qunyn duga, SR UINUWYS kay ATIIA DU, (2559). NsiawIANaINTaly
nswAdayiinie mereanseenisdanisiseusuuudgmnidugiuanunfnasiudne 13esuLay
W dvsudnissutudsendnudn 4, s189uduiiiasninn1suseyudvinig (Proceedings) 1589

N13UsYaIvINITIEAUYIR: N15UsEYNIBINTULBEAENS LavdipuAIans AT 10, Tuil 10 dquieu
2559 4 WMINENAEYITI, 528-544. (dqueu) (0.2)
2. uasunlasunisandnsuns

3. ANSV/NUNED

4. waudvinsludnuaizay Wy FUseivg MU 9assa Muwla

5. Waun1eIrIn1snsulddeay
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UsLIARATHNAIUNINIVING
3o - ana
(wlng)  : Aluns uasaau
(nMe1d3nge) : Kachain Dangudom

NAIUNIIYINTG
1. UnANATe/UNAMITVINSARRUN
1.1 s£AUUIUIYIA
*Dangudom, K. (2013). Magnetic field effect on phase separation process in a liquid
mixture. Scientific Research and Essays, 8 (12), 456-465. (Scopus) (March) (1.0)
1.2 3ZAUYIA

1.3 Anunlusenuduiiainnsuszgaivinis (Proceedings) s8AULIUIYIA

1.4 ANunlusenuduiinninnsuszguIvInis (Proceedings) SEAUYA
*FNTITIN ATIAN, ALTUNS UAIRAN WaT SRET UINUNYT. (2559). nan1sdnn1siieuslag

TuuusasadugnidenlufiFesufduiuslussuuadorresindouduisoninui 3, meeudu
fesanmsUszyainnis (Proceedings) 1309 MaUssasAvnIssedumfusmside adeil 12, Juil
21-22 NSNYIAN 2559 A UMINENREULSANT, 1418-1428. (nsngAw) (0.2)

*N1UUNA LHETEAY, ALYUNT WAIAAN LAz F3UNT @d1ame. (2558). Han13IANISISEUS

nuulAssAnenaand iowanaussausaInemans SensasiidmiuinGoudussonAnm
U 3, 51997uAUI1099110115U240391A1T (Proceedings) 139911505803 91011552 AU
“Gyenenaniise” adait 7, Juit 30-31 Sunau 2558 a1 ANYINENEERS UANINENEUULSARS, T PY-
0-021 (1-6). (Iu1AY) (0.2)

NINUN 2ANDY, ALBUNST UAIPAN waLI1330U UAIgLs. (2557). NANITIANITTUTAL

wwaRaIneeans walulad wasdipusiniunisaousssuivesinemansuuy Saudafidneniny
Wlasssurvesingemans Sedilanddandssvesindoutuisennudi 6, sreauduiiiesninnis
Uszyuivng (Proceedings) 1309 N15Useaa3v N 1538d Ui AuLsaaside afadl 10, Tufl 22-23
NSNNIAN 2557 Q4 UNTINGNFHULIAIT, 1529-1536.

2. uauiildsunisanansins

3. ANSV/NUNED

4. NaUIYINIIUENBULIN Wi FeseRvg Msenuaieassn ulla

5. NauUNIIvInsnsuldaeny
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UILIRAZNAIUNINIVINIG

¥a - ana
(mwlne) ;015U Wovan Judns
("Mw1d9nae) : Wipharat Chuachuad Chaiyasith

NASIUNIGIYINTG
1. UNANMNITE/UNANNIBVINTARNUN
1.1 52AUNIUYIA
1.2 s¥AUBIA
WS nauyey, 301501l 1Wayaa YeANS, evsned gaLUY ez SAUN atuies (2556). N3

Anseimuandelufieirnilasmaiamavesneufiauevresniuaalasiunivdminifiuai
Wudusenisanaznousiuiuaelilaslansendailudulaeldarsanusafsiausyquan, 975975
Inenmansuazinaluladuninerdeuniarsaiu, 32(2), 161-170. . (TCl ngu 2)

“Aan¥ard 1Wovaa F8n3. (2555). msafaLUUARINEET: MsUszgnElunsieTe
Laviewidn, 295875311895 UM INEIaEYUUNY, 40(3), 739-757. . (TCI naal 1) (nSnIAx-fiuenew)
(0.8)

201501 Wasan TuANS. (2555). Usenluwnadtisssusnf: 353aseralld, 275377
memansuaz malulad umImerdeumasaiy, 31(3), 291-306. . (TCI ngu 2) (

Traipop, S., Chaiyasith, W. C., Sananuang, R., and Nabheerong, N. (2010).
Determination of selenium in Se- enriched rice by slurry sampling electrothermal atomic
absorption spectrometry, Naresuan University Journal, 18, 9-13. (TCl ﬂﬁjm 1)

1.3 ARuWlusesduidasinnsuszaaienis (Proceedings) sEduuuITA
1.4 Afalumenuiuiiosannsuszaudvns (Proceedings) sEAUBA
*3eU N Yadug, A3unn ﬁmﬁaga way An¥axl Wewan FuAns. (2559). nansdans

BoufmuuwnasidunwiitiunszuiumsesnuuuiBimassusensianassaus nsuAdamuuy
fflovosinFoutuioounwdi 4 FeswSuuasduiug, seevduioninnisusssivng
(Proceedings) 130sn15Uszauinnsssduni: msuszgaisinisuysemaniuasdsauaans adei
10, Yufl 10 fquieu 2559 a1 aAnendeyswn, 125-141. Fquiew) (0.2)

“Baq Tvewns, anuste vwyiiun uey Ann¥au \Wovan FeBus. (2559). MeIeUFTRNS
dlewaunaussnuzgnsunUymuusniovesinifeu dutseufinuuil 5 aaemsdaniniouslaely

WelugumuunAnazduAnyEes Woumdwinfnmussnuaznansioe, senududeninnsuszy
29113 (Proceedings) 1384N15Use Y33 INTIEAUYIR: NSUTEYUIINTUYBEAanTLardIANA1anS
ATaN 10, Juil 10 dquigu 2559 a uMAINEGEYITN, 474- 488. (lgueu) (0.2)
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U a a = & aa a dy a [ I'4 ay Y4 a‘ %

flgAl wESuASne, &5un Awnena uar Imiad Wwavaa Fedns. (2559). mslysuuuunis
TAwdan19InermanswuuUseiiuniadeniiafine1aud119555uv1Av0 9 Inenmans 1509 Vo
YDA WaLkNE TUNTUANIVBINNE UsEAUTUNsEUANEInauUa1e T UMD BT IUINYAIEASNLAY,

FIBNUFULLBIINNTUTEYNIIINTT (Proceedings) 138aMsUTEYIINITILAUIG: NMTUTEYIVINTT
UyweAansiardnuans asa 10, Juh 10 Tquiey 2559 a uNINeIRuYIN, 354-370.
WS nauye, In15eu Waude eBnS, ensnaY galuu waz S auuiles. (2555). N3

aszimnzilufegrmnsdanndounazaaininglasmaianatesneufiaeurosntuailalns
weIndsnfiuanududusisnisananousiuiuaeuiles-s-leasendailudulnsldasanussiieiin
¥iinUszquan, Menuduideaninnsussadvinis (Proceedings) 130915052 9139IN1558 U
“Ipgreaniide” aved a4, Uil 12-13 Slumy 2555 fd AmEINEFNEns L Inendeulseng, CH73-
CHT8.

2. uauiildsunisanansins

3. A151/uiede
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UILIRAZNAIUNINIVINIG

¥o - @na
(mwlne)  : Juaun nawnd
(Mw199ngy) : Jintana Klamtet

NAIUNIIYINTG
1. UNANATB/UNAMNIBINTARRLN
1.1 3ZAVUIUIYIA
1.2 3ZAUYIA
*Sanguthai, S., and Klamtet, J. (2015). Preconcentration and determination of
Cadmium in natural water using Amberlite XAD-4/4-(2-Pyridylazo) resorcinol resin prior to flame
atomic absorption spectrometric detection, Naresuan University Journal:  Science and
Technology, 23(2), 8-20. (TCI nqu 1) (April-June) (0.8)
Klamtet, J., Boonaim, W., and Songsang, O. (2011). Amberlite XAD resin solid phase

extraction coupled on-line to flow injection systems using 4-(2-pyridylazo resorcinol) as reagent

for preconcentration and determination of zinc in water, NU Science Journal, 7(2), 1 — 9. (TCl
nax 1)
Klamtet, J., Suphrom, N., and Wanwat, C. (2008). A flow injection system for the

spectrophotometric determination of lead after preconcentration by solid phase extraction onto
Amberlite XAD- 4, Maejo International Journal of Science and Technology, 2(2), 408-417.
(SCOPUS)
1.3 ARuWlusesduidasninnsuszaaienis (Proceedings) sEduuuIIA
1.4 Afalumenuiuiiiosannsuszaudvnis (Proceedings) sEAUBA
*PYULLY NTUDY, dI3UND ﬁmﬁaqa LAY FUAUT NAWNA. (2559). NSANYINANITRAIU

aussaugnsuigymwuusiudielasldguiuunsiiouiniunseunisiasudonisisouiwuy DEEPER
SosUSinuansdusiusdmsutinssutusisoudnu 9 4, mamu%’uLﬁaqmﬂmiﬂizﬂ;u%wmi
(Proceedings) i3asnsUszasAnMsseiuTf: MaUssguinsuywemansuaydsaumans asei 10,
Fuil 10 Tquieu 2559 M Anendeysw, 224-238. @quieu) (0.2)

*fnsnssas loenena, anusts veytun way Juaun ndwme. (2559). M1FISBURTRNNS

Lﬁaﬁwmm’mmmsalumﬂmmNaL%ﬁwsnmamﬁaw%mmmié’mﬂ’uﬁﬁuaaﬁm%‘au%guﬁﬁamﬁﬂmﬂﬁ
i mEJ;:ULLU'tJm’i?iULa’lz‘ﬁl‘ﬁuLﬂa‘laum’mﬂaeﬁﬂ’lﬂmllﬂﬁ, swmu?mLﬁaqmﬂﬂﬁﬂﬁzﬁqu%']mi (Proceedings)
F0en3UsEgainnTszAund: mMsUszivinsuyvemansiazdeaummans a¥adl 10, Yudl 10
dungu 2559 al W INeaeyIIn, 896- 910. (Hguiew) (0.2)
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UILIRATNAIUNINIVINIG

¥o - @na
(melve)  : wBsI UIAgUNA
(nMM199nge) : Maliwan Nakkuntod

NA9IUIYINTT
1. UNANMNITE/UNANNIBVINTARNUN
1.1 52AUNIUYIA
1.2 52AUYA
*ANINTIN INTLNA, UATIU WIAYUNA, FTUNT ALNeNa. (2559). HaN1IANANTIUNNT

Seudnduas AU lIsITIYIRYeINe1AEn SLAL IS uSTTNENIN1ANENS YeetinSeutulsENANY
U 4, 9537358nwImans un1Inegragusais, 18(2), 202-211. (T ngu 1) (wweu-figuiew) (0.8)
*faas fnun, 1BITU WIAYUNA, Way FSUNT ANoNA. (2558). NMFIANTTEUTANULLINNG

STEM Education 139952UUY8I319N8uYwe LiedaasuanuAnaseassd dmsutnseutulisendng
UM 2, M3grssromgnyd, 13(3), 71-76. (TCI Ny 1) (fugngu-suaw) (0.8)
*UA5IU WIAYUNA, A3THY 9ABuns waz owius nadufa. (2558). nsdndiwunndleld

1% A Ao 4 4 N a a & 2 . .
ananuaiumemaiafiigeni-s1sienieaiiususdue luaaslswaiad, Genomics and Genetics,
8(3), 159-166. (TCI nay 1) (fiugneu-§unaw) (0.8)

933550 oLy, Fvey wnailes, auius naduin war 482330 UIAYUNA. (2557).

AANELlanavesnrauiNanaseninadesiuluninniudesululd diemalinfigens-e1s
wevluead, 275975Imemansysny, 19(3), 104-114. (TCI ngy 1)
1.3 ANANW LTI UEUEIBRINNITUTLYUIVINTITAVUIUYIA
1.4 ANuWluTe9UEULERINNTUTEYNIVINTTEAUYIA
IIIUNY ANBIAUITING, SRET VINUNYT kaT NAITIA WIAYUNA. (2559). NMTARUINIT

FInemaniiseiniginiamanikaraisine1vesdninieiinisduasuuulaugs dmsuliniseudu
U = | d‘ = d' a . d‘ a LY a
seuAnwUN 5. $1897UFUEBRINNTUTEYNIVINT (Proceedings) 13839M13Us¥YNIVINTTLAUYIA:
NsUsEYITINTNYBEAaRSLazdIALAIans AT 10, JuN 10 dquieu 2559 a4 AN INeNdeyIn,
1052-1068.

101 91AENTUn, F3ONT @I19N LAY NAITIU UIAYUNA. (2559). HAN1TIANISISEUSLIE

souunaluviend iSes Wugenans vestnSeududsendn®i 4 TneldnsTdudadainemanslutszidiums
HaviAsadestuingrmans, s1o91uduilesninnisuszusdvnnng (Proceedings) 1394518911073
UsgyuIvINITILAVVIALAZUIUINRA A% 1 avinensadsassAiienswaun i Sady (NCMSD 2016),
Suft 11-12 NSNNIAL 2559 @uéé’uaﬂqmﬁﬂm UnINeaeFAalIng, H614-H627.

NAY Yayadu, &3unn AaLNena, kag NA23IM WIAgUNA. (2558). Nan1slyFuluuNg
IANTSISIUIAULLT Generative Learning Model tiewimunanssauzn1s asurgusngmsaludiaine,
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NGNS L%qﬁuﬁqmam vosiinGeudusenfnuud 3. swsmuﬁuLﬁaamﬂmiﬂizsqﬁﬁmmi (Proceedings)
BosmsUszpinms “fyaasmnide” wa. 2558 : aommssuivigfiyaainsy nviesdiugedeu,
Fuil 13-14 quanus 2558 a quéimusssumamilensudts uninendesvigiyaainsm (@uds
Juwd), 96-102.
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3. AN51/MNED
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UILIRAZNAIUNINIVINIG

¥o - @na
(Melng) @ WNSUU LEIBUNS
(nMe1dInaY) : Pattamon Sangin

NASIUNIIBINIG
1. UNANNIL/UNAUIBINISNRNUN
1.1 STAUUIUIYIA

1.2 STAUVIA

1.3 Anunlusrenuduiiainnsuszsgaivinis (Proceedings) s8AULIUIYIA

1.4 ANuWlusIw9uauLleINMsUsEYNIvINIG (Proceedings) sEAUYA
*@379AU7 L, wadon gula, Wnsuu wasduns wazi135nu wiagls. (2559). n1s

WALYAAINTTUNTIEUTAEmATlALENaIATINAUNLING 1AENSITBY AAEAINYRIEWTIN d1sy
LY a v :’1 CY = Al =) =~ a . d'
UNSyUTEAUTUIsENAN®IUN 4, S189UdUEDI9INNNTUSEYNIVINT (Proceedings) 1589n15UTY
AINTILAVYIAULSTAITIVEY ATIN 12, JUi 21-22 NINIAY 2559 U UNINYIFEULIAIT, 992-1003.
(nsngaw) (0.2)

LAY VY, FTONT AI19L08 UAE WNSUW waeBUNS. (2558). MIfn¥IHan1sldRINTsy

M3Beuifonaitvinneg dune esunesuiuunumansAiiioimunisAnegviinsugiaites ans
TuTAnUszdntu dwduinEeutulssoufnudi 6, iwmuﬁuLﬁaamﬂmsﬂﬁzﬁ;uimms (Proceedings)
FesnmsuszguinnsssdunuasuiunnindetietudinAnvuminedesvdgamanie alad
15, Fuil 23 nsnAs 2558 1 anAnedeuiquasansse, 97-107. (nangias) (0.2)

*lug) 0gav, d3ONT a119U way WNSUW UaIBUNS. (2558). NITHAWIAINTIUNIS

Boudauunfnuseiuinenmand fudseusiufumaiavaananudavnluiiiedaaiunseiinges
L%aﬂﬁuqmam%uazmwwmﬂmmmaa?qﬁ%im dmsutinEou sussendnuti 3, sre91uduLiiesainng
Usza3¥n13 (Proceedings) 1309msUssyuivInsiausnadnuisy seduwd pdadi 35, Juil 25-26
fgu1gu 2558 4 UNINYFETIVAYTIVUATUNS, 125-138. (Higuigw) (0.2)

Yoe Audina uay WNsUY waaduns. (2557). AUFUNUSITITAUINISTRINYana
Jatropha lutszinalnelaglddrauiidutousiiasyninedu trmQ(UGG) - psbl way atpB — rbcl,
51991uAUL199911N5UTEYLANINT (Proceedings) 1389n15UsEYNITINTIERUTARUANTELSNY
pramanvaemsnwluUssmalng msUszaunded 4 : eunsuisunasdamnindluuszmelne,
Fuil 23 - 25 nquneN 2557 A4 ALLININARST WTINENEELTAIS, 20-24.
2. naswilldFunisanansdng

3. NS/ NLNED
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UILIRAZNAIUNINIVINIG
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Curriculum Map of Doctor of Education Program in Science Education (Multidisciplinary)
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Curriculum Map of Doctor of Education Program in Science Education (Multidisciplinary)
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Curriculum Map of Doctor of Education Program in Science Education (Multidisciplinary)
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