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mnugaitenisiiniedeya
ansaume AoRdia wazns
Seuiiussuvesulatogiad
Uszansnm

$1151 113A15IY e-
books / journals AU
INYIANENIANY
TrsensuaniUasu
SeuFUszaumsaiidy
AUNLILIUATBUDN
UNINY188/
Aidevgan

AU sEInA
Sruudfndidngs
Yoyaasaumna do
AT uarNISYUS
Hussuunaulatiogns
fUszansnn
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PUIN 3 STUUNISIANITANE NISAEUNS LLazIﬂsaa%']wawé’ngm

1. SEUUNISINNISANT
1.1 53UV
syuuninia lag 1 Unmsdnw wlseenidu 2 mamsAnwun@ 1 mennsAnwuni
Hszwzhansvuldtesnia 15 §Un
1.2 MsIANsAneINAgnTau
aid]
1.3 nsiisuiRsandlennluszuuninig
a3

2. MIANTUNINANEAT
2.1 3 - vanlunsaniiunisiseunisaey

nangasuuu 1.1 uag 2.1

UANLIATTITNTS (ANSIEU - 115 - 9¥imd)

AMANSANIAY Wwau lguigy - ganay

A1ANsANYIYaTY Wou weAInIey — Ju1a

NANGATUUY 2.2

TW-38151%015UNR (Juns - Ans)

AANSANWIAY Wwau lguigy - ganay

n1ANsAneIUay Wou waeIn1eu — Junay

2.2 auaNdRvaltAne

i AnuniiaaaudRnudedefuinivedeusmTinnme MsAnwsERuladinfnw
. 2559 wasdinmaiRawann dal

nangasuu 1.1

1. vJudnsanisfinesedvusgalvniediouin a11igningimansdnw
A1V IMANGATHATNITAR/N1TTANISISBUS a11I¥INeeans/iail/A e/ Aand/
Inermansuszynd a19133MINTINAIERS a1vndasiandned awndvimalulad nie
aninfiAeites uagiinasmddedfuimounslunsassefuuned egrtdes 1 1509
vidoRfunimeunslunsasseiund og1etion 2 13es

2. fnzuuunwdingululumulssniaunmivendousens

3. hunsaouduntval aillveglunasfifiivesamznssunisuimvdngas

NANGATUUY 2.1

1. vJudnsanisfinesedvusgalvniediouin a1igningimansdnw

a 4

A1IVIMANAATUAZNNTABU/N1TTANISITOUS @103V INemans/ial/AIne/nand/
WeaansUszgnd a1m13v3MnIsueans a1v3vaziudnen awndyinelulad vie
GRUMPEVTIDIRLIRN
= v < a [
2. fiaguuuntedengwmduluauussniauninedeusms

3. Whsunmsaeuduniual Melllvieglunaeifiavednnenssumsusmswangns
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NANGATUUY 2.2
1. WuddisanmsfinussrulSyawsmansfinvviedioumi a1viginenmans/
wil/AIne/dnd arvdvlgute avndUszanfne aviviasiiudne) nieanvn3n
yansfnufiiedos uaziinansGeusaus 3.25 vielfiiesddeudusy 2 Tuly viedugd
UszaunsaimsdansFeudiveneans doud 57 uly vide
2. vludusan1sAnwsed uUT a1nI eI NeMIansus el g uv 1 4191391
IneA1ans/indl/Ane/Aand/Taall/9adInen a1v3einssumans avnivinalulad
vieauirfifedes uasiinaniaGeusaust 3.00 Tuld viedudiivsraumsainmsdaniafeus
Inenmans dausdt 5 T Tl videlfeglugasfitiavesnasnssumsuiviandngns
3. fiazuuunedanguiulunuussmeuivendeusens
4. driumsaeuduntval waillieglunaeifavesanssunmsudmandngns
2.3 Jeymvaslidausnidn
2.3.1 99MANNAITINY
2.3.2 msusuimilumsiseu
2.3.3 Usgaumsalidemadnemansiing
2.4 nagnslunsandunisiteudledym / dasriavesianlude 2.3

Usymrvastidausnidn nagnslunisalunisiivaudluteym

1. Tadiananwsingy | 1. ldn1saeudunival UssliudnenImmian1wsanguued
fanludesdy

2. Uszanduiuslasenis/mesaeusunimsdings Ainlne
NUIBIMUAETULNITNGIFY LU NDINAUINIBILAY
Aan1seneUsene (DIALD) gy wemans uazyndie
gy sunsnsauazamnvaandhsalasims

3. ANANUNANTITI3INLATINTG/ADTADUTUATYIBING Y

2. nmsusuilunisBeu 1. M¥nsUguimadanlnl wugdiennsdiuinuivinisg
danguil unumsfnwindngns Tovsduvostudin
Fnende msliusnisdiudu 9 YVDIUMIINGNRY s2u%4
nsUsum wazwedanisiiouliuseaunnudnsa

2. 14 social media 19U Facebook Line éﬁgﬂﬂdm%u \ieudn
Temalviiananusaveduinwainenansdiusnwm Jui
wagiitewluan s social media lénaaniian

3. Uszaunisad T9en14 | 1. lonsaeudunival Ussiliudneniniasdseaunisaiig
NYIAEASANYN mmenemaniinuvesianludesdu

2. Ussmduiusuazatvayulvildanuniuaiiuinienis
YN AE@NSANET AI8AULBIHIY Microsoft Team
Finanladnwseuls
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2.5 wnunssuiidauazddnsansanenlusses 59

nangasLuy 1.1

5 Un1sAnu
2565 2566 2567 2568 2569
1 5 5 5 5 5
2 5 5 5 5
5 5 5
334 5 10 15 15 15
Sruuddnfinadnazdnianisanen 5 5 5
NangATUUY 2.1
5 Unrsfnu
2565 2566 2567 2568 2569
1 5 5 5 5 5
2 5 5 5 5
5 5 5
334 5 10 15 15 15
sruauddnfinndnazdnianisanen 5 5 5
nangasuuy 2.2
4 Un1sAnu
2565 2566 2567 2568 2569
1 2 2 2 2 2
2 2 2 2 2
3 2 2 2
4 2 2
334 2 4 6 8 8
Sruauddnfinndnazdnianisanen 2 2
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2.6 qUUTTUUAULLNLY
2.6.1 Uszunaun1sauyssunasiesu (Um)

- . Yauuszune
IaseERIEI 2565 2566 2567 2568 2569
ANSTTULTBLNIS AN
hUU 1.1 500,000 | 1,000,000 | 1,500,000 | 1,500,000 | 1,500,000
hUU 2.1 500,000 | 1,000,000 | 1,500,000 | 1,500,000 | 1,500,000
WUU 2.2 150,000 300,000 450,000 600,000 600,000
S9U5185U 1,150,000 | 2,300,000 | 3,450,000 | 3,600,000 | 3,600,000
2.6.2 Us211aun159uUssaadsgany (um)
. , Ysuuszane
IeasATIENe 2565 2566 2567 2568 2569
1) AmauLnNy 575,000 | 1,150,000 | 1,725,000 | 1,800,000 | 1,800,000
2) ldane 345,000 690,000 | 1,035,000 | 1,080,000 | 1,080,000
3) iﬁﬂ 17,500 35,000 52,500 55,000 55,000
a4) ﬂ?ﬁm"ﬁ 17,500 35,000 52,500 55,000 55,000
FIUTYY 955,000 | 1,910,000 | 2,865,000 | 2,990,000 | 2,990,000

2.6.3 Ussanumsanldaneranalunisuindudin
wingasuuy 1.1 Uiy 100,000 vi/aw/Al (300,000 UM AaBAnANgNs)
vengasuu 2.1 Ui 100,000 vi/AwAl (300,000 UM AABANANEAS)
wangasuuy 2.2 Wiy 75,000 um/Au/l (300,000 UM ARBAVENERAS)

2.7 STUUNSANEI
M wuutuseu

O wuunslnaciudedsinvitdumndn
O wuunslnaciudsunsnmwazidsadudensn
O wvumslnamedidnnsedndidudendn (E-learning)

D wUUNSlnam s umesLin

M 8 (521)...5zuveeulat..
newme : N3dnnsseunMsaeulussuvesulal agldiamslurgnniinsssuin
vaslsadnialiFalalsun (COVID-19) it
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2.8 nswisulauniieia sre3vanasnisamsiieuisaudiuumnInends (G14)
WulunudaUsAuumiIng1dautsais 11028, n1sAneseauTuanfne w.a.
2559 #3aUsEMANMANEIdEULSAIS 1309 uaninaminsiisuleuniiein seaudndindne
W.A. 2559

3. iangnsuazanIsdfaeu
3.1 nangns
MASWUAAeU 3 WUU A8 WUV 1.1 WUU 2.1 Lag Wuu 2.2
3.1.1 IMUIUNRUBAA
WUU 1.1 wumiieieliddesnin 48 nuaein
WUU 2.1 drununiieinliddesnin 48 wilwhn
WUU 2.2 wnumheialitesnia 72 wiilein

3.1.2 lassadramdngns

578M15 AN AIS. nangnsuiulse
W.A. 2558 W.A. 2565

WUU | WUU | WUU | WUU | WUU | WU

1.1 2.1 2.2 1.1 2.1 2.2

1. 97u5783%1 (Course Work) laitlpanin - 12 | 24 - 12 24
1.1 UsAY - - - - 6 12
1.2 3w iden hidesni - - - - 6 12

2. WNyTNUS a8 | 36 | 48 48 36 48

3. Yepulddunuiein - - - 6 6 6

UUNULANTIN (AADANANENT) 48 | 48 | 72 | 48 | 48 | 72
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3.1.3 519291

1) wuu 1.1 UIU 48 WUIWNA
A. uAnendnus U 48 UUWNR
397771 AINSUNUS 1 Uy 1.1 6 VAR

Dissertation 1, Type 1.1

397772 AMINUG 2 wuu 1.1 6 BAn
Dissertation 2, Type 1.1

397773 ANgINUG 3 wuu 1.1 9 WA
Dissertation 3, Type 1.1

397774 AgInus 4 wuu 1.1 9 WU1BAN
Dissertation 4, Type 1.1

397775 ANIWUS 5 LUy 1.1 9 weAn
Dissertation 5, Type 1.1

397776 ANEINUS 6 Wuv 1.1 9 WA
Dissertation 6, Type 1.1

4. wtsauldtduninein U 6 RUwha
390611 sillouisidedugs 3(3-0-6)
Advanced Research Methodology
397761 duwun 1 1(0-2-1)
Seminar 1
397762 duaun 2 1(0-2-1)
Seminar 2
397763 @uuun 3 1(0-2-1)
Seminar 3

A. NANTIUNIYINT Usznauae
1) NSNS INUTEY/ANNUY/DUTITININMTTEAUIR YBuIINIRe 19TeY
2 nds AADANANEAT
2) msdhsuninauenamiide vieduniledingrdng Wunwsingy
e UszaivnssedunIunnd Aflaaenssuminiguensunaunses (Peer Review) agins
ffow 1 A maoamdnges
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2) Wuu 2.1 I 48 WUwAN

n. 9U583%1 (Course Work) Lideandn 12 e

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

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

Advanced Research in Science Education

1.2 3yuden Lidfaundn 6 wiaehn

T andensouseivesllil wIaidonseIulusyauUSaaentemangns
suluanoniiendos ldtiosndn 6 nuaefn Heillviogneldanuiureuvesusssuiivinm
WTINUS LAz URRAYRUMENENS

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

397622 ANEFERIANYINILS5YAE 3(2-2-5)
Informal Science Education

397623 MsdzviRUARdMTUATINGIAERS 3(3-0-6)
Reflective Thinking for Science Teacher

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

397625 HiANARNY 1(0-3-2)
Regional Studies

397626 NTIVENAUNATUNIINGIANAATANE 3(2-2-5)

Mixed Research in Science Education
397627 MITIATIBRAULAUDTDYALTIAMNIN 3(2-2-5)
Qualitative Data Analyzing and Writing

. 1IN TINUS WU 36 wUwAA

397781 Anenfinus 1 wuu 2.1 3 wIeAn
Dissertation 1, Type 2.1

397782 ANINUS 2 LU 2.1 6 AN
Dissertation 2, Type 2.1

397783 AMINWUS 3 LU 2.1 9 KUBAA
Dissertation 3, Type 2.1

397784 Anenfinus 4 wuu 2.1 9 WIEAn
Dissertation 4, Type 2.1

397785 ANEINUS 5 wuu 2.1 9 NN
Dissertation 5, Type 2.1
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A. Av1Usaulituningina U 6 WA
390611 sudouizidetuas 3(3-0-6)
Advanced Research Methodology
397761 dunun 1 1(0-2-1)
Seminar 1
397762 duuun 2 1(0-2-1)
Seminar 2
397763 &uuun 3 1(0-2-1)
Seminar 3
3) WUU 2.2 U 72 wuwAa
n. 11U51873%1 (Course Work) Lideandn 24 wiaein
1.1 A¥UsAU 12 wuawia
397611 MSHAUTIVITNATINGIANENS 3(2-2-5)

Science Teacher Professional Development

397612 mﬁ%’amﬁwmmam%ﬁﬂmsﬂy’uqa 3(2-2-5)
Advanced Research in Science Education

397613 ﬁugmmfmmmam%ﬁﬂm 3(3-0-6)
Introduction to Science Education

397614 N1FANNTSEUTINGIANANTI ALY 3(3-0-6)

Contemporary Science Instruction

1.2 3yaen lidowndn 12 wiawhin
Iamdenseuneivelli w’%mﬁamw%ﬂuszﬁuﬂ%mmLaﬂﬁuamé’ﬂqmﬁu
Tuamnfiifeates laitesndn 12 minefin feidlied neldennuifureuressssuiusnw
WIS uarensdiSulnveunaNgns
378531 WAlaBRTALAZUINNITUNIINGIFIENTANY 3(2-2-5)
Digital Technology and Innovations in Science Education
378532 msdnnsBouiinermandienmafaundidsdu  3(2-2-5)
Teaching Science for Sustainable Development
378533 lassnuingmansgiuideuasateiInemans 3(2-2-5)
Science Research Based Project and Science Camp
378534 MsAeA1TIVENFEans 3(2-2-5)
Scientific Commmunication
378535 waluladuaginenisauindmivainermans  3(2-2-5)
Technology and Computing Science for Science Teachers
378536 MsAnwBsanuiilonsSouiingmans 3(2-2-5)

Place- Based Education for Science Learning



19

378537 ausouznsARtugaiiensSeusineimans  3(2-2-5)
Higher Order Thinking Competencies for Science Learning

397621 A1EHUILAYATIVIITUINGINANTANY 3(3-0-6)
Leadership and Ethics in Science Education

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

397623 MsdgviRUARdMTUATINGIAERS 3(3-0-6)
Reflective Thinking for Science Teacher

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

397625 niA1ARNY 1(0-3-2)
Regional Studies

397626 NITIVENAUNAIUNITINYIANAATANY 3(2-2-5)
Mixed Research in Science Education

397627 MTIATIEALAzULaUDToYALTIAMNIN 3(2-2-5)

Qualitative Data Analyzing and Writing

9. APIINYIANUS U 48 WUWAA

397791 ANYIANUS 1 WU 2.2 6 WuIwAn
Dissertation 1, Type 2.2

397792 ANYINUS 2 UUU 2.2 6 B8N
Dissertation 2, Type 2.2

397793 ANYINUS 3 UUU 2.2 9 nuein
Dissertation 3, Type 2.2

397794 ANeINUS 4 Luu 2.2 9 UUBAA
Dissertation 4, Type 2.2

397795 ANYINUS 5 UUU 2.2 9 NN
Dissertation 5, Type 2.2

397796 ANYIUNUS 6 WU 2.2 9 WuwAn

Dissertation 6, Type 2.2

A. Avsaulsituniaein AU 6 WUWAA

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

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

397762 dunun 2 1(0-2-1)
Seminar 2

397763 duuun 3 1(0-2-1)

Seminar 3



3.1.4 WHUNISANEN

3.1.4.1 wuv 1.1 dmiudiinanaiuiayin wiun1s3de lidlnusedn

390611

397771

397761

397772

397762

397773

397763

397774

397775

YU 1
= L%
AANMSANEIAY
sz leuisideduge (Widumbefin)

Advanced Research Methodology (Non-credit)

Inenus 1 wuu 1.1
Dissertation 1, Type 1.1
374

Ul 1
aansAnwIUane
gunun 1 Qaiduntiefin)
Seminar 1 (Non-credit)
INYITNUS 2 LuU 1.1
Dissertation 2, Type 1.1
574

b
[

7 2
AANTSANWIAY

gunun 2 Qaiduntiefin)

Seminar 2 (Non-credit)

INYTNUS 3 wuu 1.1

Dissertation 3, Type 1.1

374

b '
v oA

FYUUN 2
aansAneUane
Funun 3 (luddumiiein)
Seminar 3 (Non-credit)
NGNS 4 wuu 1.1
Dissertation 4, Type 1.1
574

U7 3
AANTSANEWIAY
INYITNUS 5 wuU 1.1
Dissertation 5, Type 1.1
324

3(3-0-6)

6 nUIYAN

6 wU28nA

1(0-2-1)

6 HUIBNA

6 R

1(0-2-1)

9 AN

9 %UBAM

1(0-2-1)

9 AUIYAA

9 WUenn

9 AUUILAA

9 wuUWNA



397776
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JuN 3
=
n1ANTsANEIUane
AINYIRNUS 6 U 1.1
Dissertation 6, Type 1.1
594

9 AUUINA

9 WUWNA

3.1.4.2 uuv 2.1 dwSugiiaanaidayln 015338 wazAnweauseviuau

390611

397611

397612

397761

397781

397762

397782

XXXXXX

9 v v

JUUN 1
A1ANISANYIAY
serlouisideduas (idunmiiein)

Advanced Research Methodology (Non-credit)

NS INTNATINEPNENT
Science Teacher Professional Development
374

v
[

U 1
aamsAne1Uane

mﬁ%’amﬁwamwam‘ﬁﬂm%’juqq

Advanced Research in Science Education

dunwn 1 (ldduniheie)

Seminar 1 (Non-credit)

WeINUS 1 LUy 2.1

Dissertation 1, Type 2.1

374

U7 2
AMANTSANYIAY
dunwn 2 (lldumiaein)
Seminar 2 (Non-credit)
g 2 wuu 2.1
Dissertation 2, Type 2.1
A den
Elective Course
374

3(3-0-6)

3(2-2-5)

3 wUwnn

3(2-2-5)

1(0-2-1)

3 UUIYNA

6 WwUWAA

1(0-2-1)

6 VUG

3(x-x-x)

9 wUWAR
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b '
v oA

YUUN 2
aansAnwIUane
397763  dunwi 3 (Lhduwminein)
Seminar 3 (Non-credit)
397783  Avwndnus 3 wuu 2.1
Dissertation 3, Type 2.1
XXX Y ABN
Elective Course
57U
Ul 3
AMANTSANYIAY
397784  ANYINUS 4 wuu 2.1
Dissertation 4, Type 2.1
57U
Ul 3
aAn1sAnwIUane

397785 INYMINUS 5 kuu 2.1
Dissertation 5, Type 2.1
594

1(0-2-1)

9 MUNA

3(x-x-x)

12 “2enn

9 MUINA

9 wUWAR

9 NUIBAN

9 wUWAR



3.1.4.3 WUV 2.2 dmSugiiandiusayns 1015338 wasfnenausgduinaay

390611

397613

397614

397611

397761

XXXXXX

397612

397762

397791

397763

397792

XXXXXX

9 q

= L%
AANMSANEIAY
sz leuisideduge (Widumbefin)

Advanced Research Methodology (Non-credit)

ﬁug’]umﬁwmmam%ﬁﬂm
Introduction to Science Education
N133ANTSISEUTINEIAansTINadle
Contemporary Science Instruction

EEY
T 1

aAmMsAneUane

NN ININATINEPNENT
Science Teacher Professional Development
duuun 1 (Widumhein)
Seminar 1 (Non-credit)
v waen
Elective Course

EEY

b '
v oA

YUUN 2
AANTSANEIAY
mﬁ%’amﬁwmﬁflam%ﬁﬂm%’uqq
Advanced Research in Science Education
Funw 2 (lddumiaein)
Seminar 2 (Non-credit)
INYITNUS 1 LWUU 2.2
Dissertation 1, Type 2.2
59

b '
v oA

YUUN 2
aan1sAnwIUane
dunun 3 (laldunmidoein)
Seminar 3 (Non-credit)
NYTNUS 2 LuU 2.2
Dissertation 2, Type 2.2
W den
Elective Course
59

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 NUBNA

3(2-2-5)

1(0-2-1)

3(x-x-X)

6 BUWNA

3(2-2-5)

1(0-2-1)

6 VUG

9 8NN

1(0-2-1)

6 VUL

3(x-%-x)

9 wUWAR



397793

XXXXXX

397794

XXXXXX

397795

397796

24

JUUN 3
= 1%
AMANISANWINY
INGTUNUT 3 UL 2.2
Dissertation 3, Type 2.2
v Laen
Elective Course
PIEY

PUUN 3
=
n1ANTsANEIUane
ANe1TNUS 4 U 2.2
Dissertation 4, Type 2.2
v Laen
Elective Course
34

ST 4
AMANTSANYIAY
IWNYIINUS 5 WUU 2.2
Dissertation 5, Type 2.2
374

ST 4
aan1sAnwIUane
IWNYIINUS 6 WUU 2.2
Dissertation 6, Type 2.2
374

9 BUILNH

3(x-x-x)

12 wU28NA

9 MUINA

3(x-%-x)

12 “28nn

9 WA

9 wUWAR

9 MUINA

9 KueNR
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3.1.5 AN95U1ET1EIU
378531 AlagAANALATUIANTIUNIMEIAEATANEN 3(2-2-5)
Digital Technology and Innovations in Science Education
ANKUTE ANEIAY LA UTEIANYRRNAlUlaE AT iad 1T uUNIsITBUNITaD U
Tnereans astaufanguiiiiendes anunuisuazUssLanvesuianIsunIg
Ingeanifine wwnda nguiiertunsifauisaraisassduinnssuminermansdne

fumeunmseonuuy afa USudgauagiann aduassduinnssuedaaiunisdanafous
Inenmans wuamaaztunsunmsidmaluladidvauasuianssunisinermansdnuegnad
Usgdninm anuaainiidvia n1sdnnsiseuiineimansiagldmaluladansauna suuuuy
uazkuwININsUssiiunsldmalulagfAsviauinnssumadnemansany)

Definitions, importance and types of digital technologies for science teaching
and learning and related theories, meaning and types of innovation in science
education, ideas, related theories for development and creation of innovations in
science education, process of designing, creating, improving, and developing
innovations to support science learning management, ways and steps of using digital
technologies and innovations in science education effectively, digital literacy, science
learning management with information teachonolgy; assessment models and
evaluation for implementing digital technologies and innovations in science

education

378532 n1sdAn1sizEuYInerAansiNen WAL 8y 3(2-2-5)

Teaching Science for Sustainable Development

AN LAY AN A YUDINTTRAUAT 6 98 U LT munen1s WA T 698y
auduiussgninUssdumedany Lasusianasinermansiun swaunAdadu aanuvi
mesziuruLazsysulandensiannfiddu FBnsdansBouiineimansilensiaund
fau msfinufRnseenuuuuardnnisBeuiunGeuineimansilon s g

Meaning and importance of sustainable development; sustainable
development goals; relationships of social, economic, and scientific issues on
sustainable development, local and global challenges on sustainable development;
science teaching methods for sustainable development, practices of design and

implement science lessons for sustainable development



26

378533 1A59UINIANENIFIUIIBUALAIEINYIAENS 3 (2-2-5)

Science Research Based Project and Science Camp

AUNNIY AUFIA LA UTELANVBILATINIUINGIAIENS FIUTT8UALA Y
Inermand wdnnmsuazunAnfiugiulassnuinermanignuidouasaeingreans wn
NMeNsIaNTSeuskuulasnuIngmansgnldelarnsdncginereans nisasialang
1ASIUINGIANENSFIUITEY N13IAVIALATIATINUINGIMIENTTINITE NsALlulATIY
Ingeansguidouaznsdareinemans nsdoaswanisidevedassnuingimans
FAdBUaEN1IInAEINg1mans nsiananazUssiliunansiseu; lassuinemansgu
Wenazn1TInAINeIAENT

Definitions, importance and types of Science research based project and
Science Camp, principles, and fundamental ideas about Science research based project
and Science Camp, ways for learning management of Science research based project
and Science Camp, research title of Science research based project, research based
project proposal, doing the Science research based project and Science Camp,
communication of research results about Science research based project and Science
Camp, measurement and assessment of Science research based project learning and

Science Camp learning.

378534 nnsARANTINENAENS 3 (2-2-5)

Scientific Communication

AL LAT A N ZYRIN T 0A T ING AN %a”ﬂmiLLazLLu’Jﬁﬂﬁug’luLﬁmﬁu
msldniwuaznisdeans nsdeansineneansneliausssuuasdruvestininetmans
giJLL‘UULLazUisLﬂwﬁuaﬁﬂﬁﬁamﬂuﬁ%ﬂiimmiﬁﬂuf’iwmmam% NANATT WUINNUAY
BnsdamaFouifiduaiinugnsdoasinermans msldnaluladddialunisdaaiu
wariauinyensieansinermans msiauazUssdiunarinuenisieasivendans

Definitions and aspects of scientific communication, principles and
fundamental ideas about language and communication, scientific communication
under scientists’  culture and community, forms, and types of scientific
communication in science learning activities, principles, ways and learning
management methods for supporting scientific communication skills, using digital
technologies for supporting and developing scientific communication skills,

measurement, and assessment for scientific communication skills.
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378535 wAlulaguasIngIn1sAuIMEmIUATINgIAEnT 3(2-2-5)
Technology and Computing Science for ScienceTeachers
AUNUBLAZAIUEIAYVDITNEINITATUIN %5ﬂmiLLazLLmﬁm‘ﬁu§m%ﬂ

WAlulagLagINgINITAIUIM KaNNITHAZLUIAATBINITLATYNIA8TN81N1TATUIN

nann1svesmstdinanaidenssnglunisesunsuazeanuuuisnisuitdym waluladuas

MYINTAMWIUAUNTITIUNTABUINGIANEAT UWINNAITINNINTTUNTITEUSINALULAE

LagINEINIALIM UnUmMiaziivesaglunisinnisnisieudivaluladuazinenis

AU NTRBNKUUKATNITIANITITBUIINEINTAWIN MTTauazUszidunanisisaus

INYINTAUIN
Definitions and importance of computing science, fundamental principles and

ideas of technology and computing science, principles and ideas of problem solving

with computing science, principles of logical reasoning for explaining and problem-
solving approach designing, technology and computing science and science teaching
and learning, ways for learning management of technology and computing science,
teachers’ roles and duties in technology and computing science learning management,
design and learning management for computing science, measurement and assessment

of computing in science learning

378536 n1sANwIBsAAUTIHaMISEuInenAans 3(2-2-5)

Place-Based Education for Science Learning

AuvIng AmdAYeINsAnydsanuiiiiensieusineimans ndnnisves
MsAnwBaniuil LImamsiansiioudienisinudeanuiiiiionsiiouiineimans
UfvAnseonuuunaznsdansiieuiiiensdnwdsaaiuiiiiensidouiinermansly
YuwU MIFunmuazazvouNan1sinfanssumsieudfemsdnudsanuil msdaasei
MAdeiAnTesiumsAnudsaaudifunsisoudineimans

Definitions, importance of place- based education for science learning,
principles of place- based education, learning management with place-based education
for science learning, practice on designing and learning management with place-based
education for science learning in community, observation and reflection on the

practice, research synthesis on place-based education for science learning
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378537 aussousn1sAndugaion1sGeudinendians 3(2-2-5)

Higher Order Thinking Competencies for Science Learning

AIUNLNY ’eNﬁ‘lJiSﬂE]U%J’eNﬂ’]iﬁ@%uq\i N3ANRE1TTTUYIU NITANTITEUY
NIANEI9ETTA NSARKATYM MIIATIRINANgATNITSEUIING NS m'ﬁmi'}”ﬁ‘u%m
amumsm“iummﬂivm’;umamimauimamﬁauvmimﬁuum Nﬂﬂgummimmmmm N3
LﬁnamimmmwamiaaﬂLLUUﬂﬁ]ﬂiimmilﬁﬂmwmmamwmLaiuamiauumiﬂmum

Definition, components of higher order thinking; critical thinking, systematic
thinking, creative thinking, problem solving thinking; analysis of science curriculum;
analysis of contexts and daily life situations for higher order thinking competencies;
practices of questioning and linking the contexts for designing a science learning activity

to promote higher order thinking competencies

390611 sulsuisiduduge 3(3-0-6)

Advanced Research Methodology

FINFIWMUFHYT NOUHYAIINIANAT nanessnInentunsauniarasuauassly
N13398 N50PNLUUNNTIVY LLazmﬂﬁﬂmﬁmswzﬁ%’agasﬁguqﬂumu%’a Audauazyneoy
YBINTIELARZUTENN WaENITIWLTIE@NINGINTT

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 ATWAILIIVIINATINGIAEAT 3(2-2-5)
Science Teacher Professional Development
nsoULWIARlUNITEENLUUNIHAINITTNAT AL kazA T s dudmsy

o A

mMyiaAvdnag JedesuuIuniidssasdensiaunindnang Ussiiuddyiinisiansan
lunN1590NWUUMIIAILIIVIINAT NMSISEUININITABUYRIAT NATEAMTUNITHAIUNINI TN
A3 MINNUGURNITE0NLULLAZIALUTUNTUNITARIUNIVITNATING ANERS wudlduuIde
waztinIdeimuIAgInemans

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, teachers’ learning how to teach, strategies for
teacher professional development, the practice of designing and conducting a science
professional development program, research trends and researchers in science teacher

professional development
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397612 MsIsemeineAansAnutuge 3(2-2-5)

Advanced Research in Science Education

NIEUINNAUNITITENINEDN IFNTITENANYIAERTANYT WINTFIULALAIY
Undetiovesswidy in3esilolds mafunumauaziengidoya wnliunsidomein
mansdnun nadAnwn1sideifieusudsualuiainidinenaans ns3doietwmunnig
Founsaeuineimani mideufiRniaieiungfinssunisdnnisdoudinermans ms
I oaunsAnwingrmansluuiunifeanazvuun InUfosanisidoii owmun
Inermansdnyiluguy MadeuneaAdeieAfiuiineuns LazinunsysannITnLide
fupnansau

Alternative research paradigms, research approaches in science education,
standards and trustworthiness of research; research instruments, data collection and
analysis; science education research trends; case studies of research for scientific
conceptual change, research for teaching and learning progression in science, action
research for practical change in science teaching, research for science educational
development in urban and rural contexts; research practices on advancing science
education in community, writing a report for publication and integrated research
program

397613 NugIUNISINEIFEASANY 3(3-0-6)

Introduction to Science Education

5TIUYIRVDIINGIAIAAT ANFUNUSITNININYFERS nalulad deau uag
daanden Wmunens@nuineimans udngnsinermansszaunid anmaaingeu
Ingrmans nguinisifeuiinermans nsuiuasusluiel msdearsmainemans
AUTTOULNITITHUTINGIANANT UATUIANYDINEIPNANTANY

Nature of science, relationships between science, technology, society and
environment; goals of science education, national science curriculum, scientific literacy;
learning theory in science, conceptual change, science communication; science

learning competencies; and future for science education



30

397614 N133ANTSITEUTIMEIAENTTINETY 3(3-0-6)
Contemporary Science Instruction
NIBULIAANNTYIANMIANNSINeImMans maninisaey uavmalulad ilen1s

Jansiseuiivermans asfudne asfudne nsldusingnsalidugiunisdeus nsld

wuudaeadugiunisisens msldunasioudidugiunmsiouns nsldusumdugiunisseus

aussnuznsIamsiSeuiinermanivesn nsUssliuieimuinsiSeuiivermans uay
wAlulagAdviad msunsianisiseuTinemans

Framework of integrating scientific knowledge, pedagogy and technology for
science teaching and learning; STEM education, STEAM education, phenomena-based
learning, model-based learning, placed based learning, context-based learning; science
teaching competencies of teachers; formative assessment for science learning

progression; and digital technology for science instruction

397621 n1ZEUILAZATIVIUTIUINGIAEATANE 3(3-0-6)

Leadership and Ethics in Science Education

ASTTINAYATITTIAY TN MaiauadiesfnenIn ausTnn1n uagiAuafffse
Fv1¥waginermans/inineadansdner nisilugdiinisifeus aundimignig
IIFYVIIWIVANATINGIANAAT NITANITAUTTINOANT NITAT AN ULALLATEYIENS
Foud msdnlassmsuagianssuiiiewaunnsiieudineimans nisltimaluladansaume
iensUseiunuamdamsinuineimans Joymidmansznudonisadlidansduging
550U TIVITN

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
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397622 INgNANENIANININDSLIAY 3(2-2-5)

Informal Science Education

ANUVINY  ANNEAYYDIANUEAYTDINITITEUTING1ANARTANSTENAY dnYaly
vosusseMAlumsSeuiingmaninussends anudelosseminensAnunudsede
wazmsiSeudineimanslummssed 21 wumnanisiansioudinermansaussendeves
Ineuagd1aUsena n1sUseliunssousingrmansaudsende uideauingrenans
Anwnngsedy

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

397623 nsazviouAndmTuAgInenAans 3(3-0-6)

Reflective Thinking for Science Teacher

AANBEYBIATALYIOUAR nATlANTagyauAn Jagvioun1sdung MIasouNa
N1580U NMIWEUTUNNASVIDUAA N1TALVRULTIUTIENY N1TATILUUTIADIASNOUAR N3
WaLINTaEouAnAIaN1TIFeU URNT nsldmalulagyionisasioudn N1505I988UNTS
dsvioufn Lulltun1TITEuazUn I NUINTALNDUAR

Characteristics of reflective teachers; techniques for reflective thinking,
reflective practitioner in observation, teaching reflection, writing reflective journals;
narrative reflection, creating mental model of reflection; developing reflective thinking
through action research; using technology to facilitate reflective thinking; and
assessment of reflective thinking; research trend and researcher for reflective thinking

development

397624 Wiadiatagiumainerdansfne 3(2-2-5)

Current Topics in Science Education

Anw AT eAuTeUsERutymnisnisinnsaneinermansvesUseindlneg
duAussdmuianmsidesesuunnmni msduasziosdanulmiiiemsudtiym inwy
nsdeasuaznsiiauluusanile nsaiisassdnszuIunsitenenesdnNyd ey
nsgIUNsFnyvetlnauaziaUseme n1sUseiuAuAINNSANYINgAEnNT

Study, analyze and discuss issues of problems in science education in Thailand,
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, Thai and international educational standards,

quality assurance in science education
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397625 pinARNEI 1(0-3-2)

Regional Studies

finwn Aineideyanisiinu insugha dau naifles waziausssuvesUssinadil
HanseEnUieIngImMansAnwIvessenalng Anwiguurmuszuunsiansany) wagnisvil
AINTTUNNMTITEMUINGIFNEATANNTEAUUINYIR a3U AU waEIIEUNG

Study and analyze Information about education, economics, society, politics,
and cultures of other countries influencing science education of Thailand; fieldtrips to
learn about educational system and research activities in internationally science

education; summary, discussion, and report

397626 NM15IVYNENNAIUNIINYIAEASANEN 3(2-2-5)

Mixed Research in Science Education

AUNNY LLmﬁm‘ﬁugmLLazU%’%ﬁgwaqmﬁé’f&mumamam NIBULLIAR NTTUIU
‘ﬁﬂﬂ LAY SNEWUZUBILUULNUNITIVYLUUNAUNETUY ﬂ?i@@ﬂLL‘U‘Uﬂ’ﬁ%ﬁT&JLL‘U‘UN?!@JN?{’]USLUﬂTi
ASeMaInemansAnY 103 aeiledMUNTITELUURANNANY FuRBULaYNTEUIUANTIE
WUUNALRATY N5I08UT IR UUNANNETUA S UNITIENIINEAER AN

Definitions, fundamental ideas and philosophy of mixed — method research,
conceptual framework, paradigm, and research design aspects of mixed — method
research, designing mixed — method research in science education, research tools and
instruments for mixed — method research, steps and processes of mixed — method

research, report writing on mixed — method research for science education research

397627 AMTIATIRLAZUNEURTRYALTIARNIN 3(2-2-5)

Qualitative Data Analyzing and Writing

wadawarisineidoyadenmuam Wy msinnghidatden meieseiides
LA NITIATIZVIINNTTY NTIATIBARAUATTE NBTIUTIN NTIATIBATUTING N5
Ineuuuinny Mmsleneiidadieuiisuegisivieies msdnszdeuteya nmatmun
Usziidisgit Bmsihsauasdnngudeya minsvaeunmiideiovesdeya nisuans
Toyardananin Inufuinisinseiuaziiauedeyaliennnn

Qualitative data analysis methods and techniques: content analysis, narrative
analysis, discourse analysis, thematic analysis, g¢rounded theory, interpretive
phenomenological analysis, constant comparative method; data organization,
framework identification, coding and thematizing methods, trustworthiness, and
qualitative data communications; practices on qualitative data analysis and
presentation
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397761 duuun 1 1(0-2-1)

Seminar 1

Audu JeTeRunAuITesERuLIwTR Ussfiunside mawdde wdesdleddy
Winnssun153ve warwwnltunsvdseyndvenaansdne Jymitiaainnislduianssy
nsidelulseinalneg nann1seenuuy n1sase nsthlule nsusedu wagnsiaiuinig
EMINYIANEATANY

Inquire and analyze international research articles, research issues, questions,
instruments, innovations, and trends in science education; problems of using the
innovations in Thailand; how to design, construct, use, evaluate and develop research in

science education

397762 duuun 2 1(0-2-1)

Seminar 2

AUNIMEEMTUE 18 9URaN1TIT8IT A A LAz TsUT I JULUUYeY
Nan15378 MR deuseuide nmseAuTeLarnfnUfiRiReatunineTsuunauise
NLERNMTANTAMSUMIARLN MIENIIUUTEYATINTAMSUMTUNAUDIY LWINNNTT
dsuneideifiedfiuilunsanAvimssefuniasseduuned wamsmsdaumauide
WieiauslunulssyAnmssefunAlarsEfuu i wumsmsnieunaiiausLuy
Unidan

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

397763 duuun 3 1(0-2-1)

Seminar 3

yanNIILazkUIMIMTTaduLuLA o U Ivdnagingimand nsRinuuRnng
2ONLUY IndunuuaznsUsElunaimuInTnaginemans

Principles and sguidelines for organizing a science teacher professional
development seminar, a practice in designing, organizing, and evaluating a science teacher

professional development seminar
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397771 Mendnus 1 wuu 1.1 6 WUWAN
Dissertation 1, Type 1.1
AnwresrUsznoudneninug Aunin numwenaisuaz3seiiAsates fmue
WIVDINYIINUS
Studying the elements of a thesis; reviewing literature and related research;

and determining the thesis title

397772 NeNUNUS 2 wuu 1.1 6 Wu2EAn
Dissertation 2, Type 1.1
WAL NENATHARIANANTIVEOABIRUIMENTNUS (Concept Paper) waydnyi
NaMsELATERenasuaruIde A des
Developing a concept paper and preparing a summary of literature and related

research synthesis

397773 NYIUWUS 3 wuv 1.1 9 nienn
Dissertation 3, Type 1.1
Wamnaiesdionaziznisise davilassdineding Wietiavesennznssunis
Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

397774 Fne1lwus 4 uuu 1.1 9 waefin
Dissertation 4, Type 1.1
Nususndeya MeuauiniiIne inusdesiansdnusnuineiinus

Collecting data and reporting the progress of the thesis to the thesis advisor

397775 ANeTWUS 5 wuu 1.1 9 Wuwnn
Dissertation 5, Type 1.1
Aasgvtaya Javiinetinusatusng
Analyzing data and preparing a draft of the thesis

397776 NeNLNUS 6 wuU 1.1 9 wdaEnn
Dissertation 6, Type 1.1
Jovivineninusanysaliazunaddoiiedfiusinounsnunasidisanmsdnm
Preparing a full-text thesis and a research article in order to get published

according to the graduation criteria
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397781 Menus 1 wuu 2.1 3 wiuaenn
Dissertation 1, Type 2.1
AnwresRUsznoudnendnug Aundn umuenaIsuazudSeiisades fnua
WIVDINYIINUS
Studying the elements of a thesis; reviewing literature and related research;

and determining the thesis title

397782 ANUIMINUS 2 wuv 2.1 6 wu2wBnn
Dissertation 2, Type 2.1
WauenasuaninuAnTIveeniiesfuineinug (Concept Paper) wazdnih
NansduATITienaIsuazeifefiisades
Developing a concept paper and preparing the summary of literature and

related research synthesis

397783 ANgUWUS 3 wuu 2.1 9 niefn
Dissertation 3, Type 2.1
Wamne3esdionaziznisise davilassdineding Wietiavesennznssunis
Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

397784 A IWUS 4 uuu 2.1 9 wu2wnn
Dissertation 4, Type 2.1
Wususwdeya Tinseiteya dnvinviveninusatuig
Collecting data; analyzing data; and preparing a draft of the thesis

397785 NYIUNWUS 5 wuu 2.1 9 MuqEnn
Dissertation 5, Type 2.1
FavhanerinusatuanysaluazunanuidoiieAfiuinouns aunueidse

N13ANYI
Preparing the full-text thesis and research an article in order to get published

according to the graduation criteria

397791 Anednus 1 wuu 2.2 6 w8
Dissertation 1, Type 2.2
AnweanUsznauinendnug Auatt numwenasiaznuisefiisites fwun
WIVDINYIINUS
Studying the elements of a thesis; reviewing literature and related research;

and determining the thesis title



36

397792 ANYIUNUS 2 WUU 2.2 6 WA
Dissertation 2, Type 2.2
WauenasuaninuAnsIveasisafuinenfinug (Concept Paper) wagdai
NaMsdLATERenasuaruIde A des
Developing a concept paper and preparing a summary of literature and related

research synthesis

397793 NYIUNUS 3 WUV 2.2 9 wdaEnn
Dissertation 3, Type 2.2
Wamna3esdionaziznisise davilassdineding Wietiavesennznssunis
Developing research instruments and research methodology and preparing a

thesis proposal in order to present it to the committee

397794 INYNUS 4 wuy 2.2 9 wiaEin
Dissertation 4, Type 2.2
Husiusandeya seuauintiIneinusdes1asdnusnuineinus

Collecting data and reporting the progress of the thesis to the thesis advisor

397795 INEUNUS 5 WUU 2.2 9 wdaEnn
Dissertation 5, Type 2.2
ATy Javiinetinusatusig
Analyzing data and preparing a draft of the thesis

397796 ANYLUNUS 6 WUV 2.2 9 wuwnn
Dissertation 6, Type 2.2
FavianerdnusatvanysaluazunanuidoiieAfiuinounsauinueidnse

n13AN®I
Preparing the full-text thesis and a research article in order to get published

according to the graduation criteria
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Dissertation 3, Type 2.2 Dissertation 3, Type 2.2

397794 INYNANUS 4 LUU 2.2 9 wieAn 397794 MNLNTNUS 4 WUU 2.2 9 UUBARN
Dissertation 4, Type 2.2 Dissertation 4, Type 2.2

397795 INYIUNUS 5 LUU 2.2 9 LN 397795 INYIUNUS 5 LUU 2.2 9 wlawhn
Dissertation 5, Type 2.2 Dissertation 5, Type 2.2

397796 INYIUNUS 6 WUU 2.2 9 wiefn 397796 INYIUNUS 6 WU 2.2 9 UUBAR

Dissertation 6, Type 2.2

Dissertation 6, Type 2.2
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FvdsAuld | wuu 1.1 LUU 2.1 uazsuuu 2.2 HUU 1.1 WUU 2.1 Basuy 2.2 STV 397761
fumineRn | 300611 sidouiBiaedugs 3(3-0-6) 390611 seToUTFIdtugs 3(3-0-6) U 397762 ()

Advanced Research Methodology Advanced Research Methodology Ju 1 59397 (die
397761 duuun 1 1(0-2-1) 397761 duuun 1 1(0-2-1) AT dou uay
Seminar 1 Seminar 1 aaLIALI LY mﬂﬁgu
397762 duiu 2 1(0-2-1) 397762 duau 2 1(0-2-1) Bousiaseiv
Seminar 2 Seminar 2 é’uumﬁm%aﬁu Vi
397763 duuun 3 1(0-2-1) 397763 duuun 3 1(0-2-1) Tisndunun 3 uag
Seminar 3 Seminar 3 Funun 4 Beuty
397764 duun 4 1(0-2-1) Jwdvnduaun 2
Seminar 4 LAz 3 AIUAINU
WAUNNSANEN | wuu 1.1 Wuu 1.1 Amarduuwn 4 Tu
T 3 ST 3 P73 nn
AMANISANYIAY ANANISANYIAU NNSANYIAU
397764 duwn 4 (litfumizein) 1(0-2-1) 397775 Anedinus 5 wuu 1.1 9 wihgdn | (Ul 1 4l 2 uax
Seminar 4 (Non-credit) Dissertation 5, Type 1.1 T 3 MANMSAnW
397775 Ingninus 5 wuu 1.1 9 wiwda 374 9 wulenn Uany dapahial)

Dissertation 5, Type 1.1
594 9 wenn
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WUy 2.1
ST 1
AANSANENAU
390611 ssADeuiBietuge (bifumedn  3(3-0-6)
Advanced Research Methodology
(Non-credit)

WUy 2.1
7 1
ANANITANEIAU
300611 sifeUiEIdoduge (ifumizefin)  3(3-0-6)
Advanced Research Methodology
(Non-credit)

g1895187%1 397612
(3 wiein) TUSeu
TR 1 e
nsAnwIUany

397611 MSNALMIYANATINENFENS 3225 | 397611 MIRAWUIVITNATING NGNS 3(2-2-5)
Sdence Teacher Professional Development Science Teacher Professional Development
397612 MTIRETRUNTNANEIMERTANY 3(2-2-5) 594 3 naenn
Qualitative Research in Science Education
374 6 enn
T 1 7 1 Winsedvn 397612
aAnsAneUae aansAneIUany (3 wihein)
397761 g 1 (laddumiaefin) 1(0-2-1) 397612 MIATemeinemansfinwduge  32-2-5) | Andvaiden 6 wie
Seminar 1 (Non-credit) Advanced Research in Science Education Ao lenszanglug
397781 gIWUS 1 wuu 2.1 3 ywdwin | 397761 duuun 1 (liduniefin) 102-1) | $udii 2 ane
Dissertation 1, Type 2.1 Seminar 1 (Non-credit) ASANWIAULAY
000K AU WADA 3(x-x-x) 397781 ANGNUS 1 wuu 2.1 3 wdeAn | Uay aeag 3
Elective Course Dissertation 1, Type 2.1 AVelal
XO0OXX AW NFBN 3(x-x-x) 37U 6 nuEnA

Elective Course
S94 9 wUWAH
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Ful4 2 4 2 Wusedvnden 3
AMANTSANEIAY AANTSANEIAY nuein
397762 duuw 2 (laidumiein) 1(0-2-1) 397762 g 2 (liduniaein) 1(0-2-1)
Seminar 2 (Non-credit) Seminar 2 (Non-credit)
397782 AN INUS 2 wuu 2.1 6 WUIEAR | 397782 INLITNUS 2 LWuU 2.1 6 WuwAn
Dissertation 2, Type 2.1 Dissertation 2, Type 2.1
37U 6 NUWAN | 30000 FVFDN 3(x-x-X)
Elective Course
374 9 wiwAn
T 2 P 2 Wusedvnden 3
aan1sAneIUane aan1sAnwIUany WineAa
397763 dunwn 3 (lddunuaein) 1(0-2-1) 397763 dunun 3 (lidumiiein) 1(0-2-1)
Seminar 3 (Non-credit) Seminar 3 (Non-credit)
397783 INLNTANUS 3 LuU 2.1 9 wilene | 397783 INeINUS 3 WUU 2.1 9 Wuwhn
Dissertation 3, Type 2.1 Dissertation 3, Type 2.1
37U 9 UUWAN | 3000 AVUGDN 3(X-x-X)
Elective Course
. 393 . 12 wudqena
Yuln 3 FUUn 3 FANduNuT 4 (390
AANISANYIAY A1ANTSANYIAY Fadulaiuniisan)
397764 dunun 4 (lduniein) 1(0-2-1) 397784 Ang1dnus 4 wuu 2.1 9 e
Seminar 4 (Non-credit) Dissertation 4, Type 2.1
397784 ANy 4 wuu 2.1 9 Wuwhn 374 9 %8N
Dissertation 4, Type 2.1
593 9 wiwnn
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WUU 2.2 WUU 2.2 \WasusEIN
T 1 FuTi 1 378511 W 397613
AANSANENAU ANANITANEIAU Wasusedvn
378511 msdimenmanifumsiaumdngns 32-2-5) | 390611 sudeuisidetuas (Bifumbhedn)  3(3-06) | 378512 18 397614
Scientific Literacy and Curriculum Development Advanced Research Methodology gne79n 397611 U
378512 nsiiannmsdanisFoudinenmans  3(2-2-5) | 397613 fiugrumsinermansinu 3(3-0-6) | Foutulil 1 na
Development of Leaming Management in Science Introduction to Science Education nsAnwIUany
390611 suidouiidetugs (Wiffumhefn)  3(3-0-6) | 397614 nsdamsBeudinemanismalis  3(3-0-6) | d1ev1 397612 14
Advanced Research Methodology (Non-credit) Contemporary science instruction L%ﬂu‘ﬁguﬂﬁ 2 1A
397611 NSWALINIANATINGIANENT 3(2-2-5) (Non-credit) NsAN¥IAY
Science Teacher Professional Development 3 6 AN
397612 MTITUTIAUAMAIMEIMERSANYY 3(2-2-5)
Qualitative Research in Science Education
374 12 wdqein
T 1 7 1 N399I UEDN
aansAneUane aamsAneUane 12 wihede lUiTou
397761 s 1 (laddumiein) 1(0-2-1) | 397611 MIWRUNIYANATINEANENT 3(2-2-5) | T 2 nm
Seminar 1 (Non-credit) Science Teacher Professional Development nsAnwivane 3
000K ATADN 3(x-x-x) | 397761 dunwn 1 (lddunaein) 10-2-1) | wihedn waz
Elective Course Seminar 1 (Non-credit) U7 3 e
O0OXX AYNEDN 3(x-x-X) | X000 AVUADN 3(x-x-x) | NMIANBIAU 3 RUE
Elective Course Elective Course An waznIANISANEN
00K ATNADN 3(x-x-x) 394 6 wiuenn | Uane 3 wiiein

Elective Course
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XXX ATNADN 3(x-x-x)
Elective Course
37 12 wu2eAn
U 2 T 2 iusedun 397612
AMANISANYIAY A1ANISANYIAU
397762 duuwn 2 (hluniaein 10-2-1) | 397612 m3demeingmanidnudugs  32-2-5)
Seminar 2 (Non-credit) Advanced Research in Science Education
397791 NeTNUS 1 WuU 2.2 6 vuenn | 397762 duuun 2 (lddunuaein) 1(0-2-1)
Dissertation 1, Type 2.2 Seminar 2 (Non-credit)
574 6 ¥UBAR | 397791 INYIINUS 1 WUU 2.2 6 NULAR
Dissertation 1, Type 2.2
59 9 wuq8nA
U 2 T 2 Wusedviden 3
aAnsAnwIUane aANIsAnYIUae WA
397763 duuun 3 (litdunihein) 100-2-1) | 397763 duuwn 3 (ladunieiin) 1(0-2-1)
Seminar 3 (Non-credit) Seminar 3 (Non-credit)
397792 INeNTNUS 2 WUU 2.2 6 NBAR | 397792 INYITNUS 2 WUU 2.2 6 KUBAR
Dissertation 2, Type 2.2 Dissertation 2, Type 2.2
37 6 WUWAR | 0000 TP NTON 3(x-X-x)

Elective Course
974

9 BUBNA
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Ul 3 T 3 Finvduuun 4 (3
AMANISANYIAY A1ANISANYIAU Yeruldiumiiein)
397764 dunun 4 (Lidumiiein) 1(0-2-1) | 397793 INYIINUS 3 LUU 2.2 9 whefn | Wiusedvnden 3
Seminar IV (ldtiuniefin) Dissertation 3, Type 2.2 aVelal
397793 eInus 3 Wuu 2.2 9 RUIBAR | x00xx IYNEN 3(x-x-x)
Dissertation 3, Type 2.2 Elective Course
371 9 wuq8nA 37 12 wu2ein
Ul 3 U7 3 Wusedvnden 3
aansAneUane aamsAneUane el
397794 NgINUS 4 wuu 2.2 9 wuawAn | 397794 INYIINUS 4 WUU 2.2 9 mihedin | (FuT7 4 Audv)
Dissertation 4, Type 2.2 Dissertation 4, Type 2.2
37U 9 UUWARN | X000 IYEDN 3(X-X-x)
Elective Course
37 12 wu2eAn
Aa5une 397611 MINAUNIVITWATINGIAEAT  3(2-2-5) | 397611 NITWRUNIVITNATINGAEAT 3(2-2-5) | U$uusailom i
38391 Science Teacher Professional Development Science Teacher Professional Development wnltuns3ved
NFOULLIAMTUNNTOBNLUUNITWNAILUIBITNAS NIOULWIANLUNITEBARUUNTNAUNTVITNAS Aetos

Y

Awiuazanuideidndudmiumsiaunindnagiil
UszAnsam Jadeduuuniidamadenisiaunivdn
A3 Usziiuddgiinsfinnsanlunisesnuuunisiam
Fv1¥nay nadfdmsunisimunividnag nsen
U UANIT00NLUULAEAITTANITHAUITIITNAS

AneFans

Anufuazaud ofi sududimsunsiaunindnag
JaduiuuIuniidwmardonsiaunindnag Uszify
ddnyiimsfinnsunlunisesnuuumsianindnng 775
SguTNNNITAONYBIAT NAIDANTUNTHAUIIVITNAT
NN URN1TeRNLUULAZAALUSLATUAISWAILN I TN
A3INNAans uwdlvuauiveuazinIvedmuing
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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

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, teachers’ learning how to
teach, strategies for teacher professional development,
the practice of designing and conducting a science
professional development program, research trends
and researchers in science teacher professional

development

397612 N15IFLLTIAUNINVINMENANEATANYN
Qualitative Research in Science
3(2-2-5)
nuienudfiugruitfunuisedmmnm
UNUIMNTDITNITETIAUNIN N15UTTENALTNG U dN1S
UdRluusunvesinermansdne laun iniesiletiv
Toyaidanmnin IBnsiiutayauasliasizideyaids
AaATM AL fevesuIdeIdsnmnw donds
N3N UaTesTTuluNuITediAunkaENS B
5189139

Education

The  epistemological and  theoretical
underpinnings of qualitative research; the role of the

qualitative researchers; the application of theories

397612 MeAdemeineaaaiinetugs  3(2-2-5)
Advanced Research in Science Education
nszUINEln1s3den1aen 3515398019

Ingmans@ng NnsgiukaraLULdefiovesiuide

\n3esiloldy maiunununariessideya wuali

MsITeneimmans@nun nsal A nwin1sidelile

Uduasuilurimindingrmans nsideieiaminis

Founisaeuinereans n131TeUfuAnsi eufu

waAnssumsdnnsioudinermans msideieaun

nsfnyIneransluvsundauasyuun Bnufusnig

Ao omunInemansdny ey msdeusisau

FoifloAfiuimeun uazuNUATYIANNTUITEAY

Mansou

USuSeuaviiiom
W iioldldead
ANS JURUUNS
WY warnsyIaAN
msfidenndasiu
WAlHNNSITENG
Ineansanyly
Jaqiu
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into practice in science education context including Alternative research paradigms, research
qualitative data collection methods, qualitative data | approaches in science education, standards and
collection, qualitative data analysis, trustworthiness | trustworthiness of research; research instruments,
in qualitative research; ethical considerations in | data collection and analysis; science education
qualitative research; and writing a qualitative | research trends; case studies of research for scientific
research report conceptual change, research for teaching and learning
progression in science, action research for practical
change in science teaching, research for science
educational development in urban and rural contexts;
research practices on advancing science education in
community, writing a report for publication and
integrated research program
397623 IngrAansAnwidmiunailies  3(2-2-5) | 397623 msazfieuRndmiuainendnans  3(3-0-6) | Wasumeivuaz
Science Education for Citizen Reflective Thinking for Science Teacher o Taenndas
UT ¥ IuagssTuYIaveITNeIAIans AANYEYRIATATIOUAR nATianTsazioudn | Aukwiliunisidy
ANMUFURUS ST nedans walulad deauuaz | Jazviounsdang n1sasvieunanIsaou NMsleududin | Manemansane
unumanudunadles mimdenlosszninsanudu | azvioude nisazviouldussens nnsadrawvudiaes | lutlagdu

wawlosiunsdiedingnmant Useiiunaingimansd
Aoadudsan s mangasuaznisdanisioud
Ingnamansiiteiaunanuiunaifiosifianuiuiavey
Msi5ouiInermansnasndin uazeuideiA sty
WeeansanudmuU sy
and nature of

Philosophy science,

relationship among science, technology, society and

[ a

dzvioufn MsWaUINSaEauARMENITITeUTRANS
nsldmaluladgisnisazoudn N1SRTIEOUNTAZYIOU
An wualdunTdelasinideRauInTasiouan
Characteristics of reflective teachers; techniques
for reflective thinking, reflective practitioner in
observation, teaching reflection, writing reflective

journals; narrative reflection, creating mental model
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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

of reflection; developing reflective thinking through

action research; using technology to facilitate
reflective thinking; and assessment of reflective
thinking; research trend and researcher for reflective

thinking development

397624 WirdatlagiumaineAansdnen 3(2-2-5)
Current Topics in Science Education
Anw Apsedt eAus1eUsERudynInsin
NMsANINeMaRsUeIUTENAlNG FUAUBIAAINTIIN
M33dusERuUIUINE Maduassiesdanuiluiile
MsuAtm Wnwensdearsuaznisviausuusiuile
NNIATNATIANTTUIUNTAENBNBIAANLTFIAY
Study,

problem in science education in Thailand,

analyze and discuss issues of
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

3(2-2-5)

Current Topics in Science Education

Anw1 AATen eAuTeUsEAutnImIansda
NsANYANeIMansvaslsunalng FUAUBIAAIINIAN
mMdszAuuIING Msdaaneiesdanulmiifienis
WAt nwenisdearsuasnisiausuusiudie n1s
A519@3IANTEUIUNTANENOADIAAINIET AL UI9557U
N1sAnwIvealnguayn19Useina n15UsEAUA N IN
MIANYIINEIAITNT

Study, analyze and discuss issues of problems

397624 ViadatlagiumeingAansfnu

in science education in Thailand, 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, Thai and international
educational standards, quality assurance in science

education

U%Uﬂquﬁéww
GRINIED
NILUIUNITAENEN
DIRAIUTAYUYY
UINTFIUNTANE
warnNsUTENU
AAINATTANY
MYFNENS
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397626 NTIVINEUNETUNNTINGFNEASANEN 3(2-2-5)
Mixed Research in Science Education
ANUNUY LLmﬁ@ﬁugmLLazU%’ﬁUigwadmﬁ%

WUURALKATY NTOULLIAAN NTEUINTIAL LAy SNuuMzYes

LUULNUNISITLUUNENNETY N1599NLUUNITITUUUU

naunaulunTITemadnenmanidne wnsedlodmiu

AM3ITULUUNANHEATY TUADULATATEUIUATTI SEUUY

NENKNEIU NS EUITI8UITILUUNENHEIUEIRTUNTS

MWemaInermansfne
Definitions,  fundamental  ideas and

philosophy of mixed — method research, conceptual

framework, paradigm, and research design aspects of
mixed — method research, designing mixed — method
research in science education, research tools and
instruments for mixed - method research, steps and
processes of mixed — method research, report writing
on mixed — method research for science education

research

WY LN
LS UASYINYE NS
717798

397627 AsARTELasEUatay AR 3(2-2-5)
Qualitative Data Analyzing and Writing
wallAkazIsATIEToyalTeAMAIN LU 113

Anszhidaiden nmidesmsidend) n1sinsesiam

N353 NTBATIWARAUANTE NYUNTIUIIN MIIATIENLT

U5INYNITAINGMUUARIY MTIATITUUTOULTEY

VALY LEDNN
LS UAS9YINYE NS
Y1398
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ogasaidos nsdaszideudeya nsmmundszidiy
AT WA TTELarIANgUTeLa NMIATIIERUAINY
undefievesdoya miuanstoyaiBsnanin dnujians
Tasgnaziiaustoyadrunm
Qualitative data analysis methods and

techniques: content analysis, narrative analysis,

discourse analysis, thematic analysis, ¢rounded

theory, interpretive phenomenological analysis,

constant comparative method; data organization,
framework identification, coding and thematizing
trustworthiness,

methods, and qualitative data

communications; practices on qualitative data

analysis and presentation

397761 auuun 1
Seminar 1
NMSAUALUYALATEINISING AR SANEIRN

MTEITIFINTTLAVUIUIGIA N1SANYIA NBULVDY

ATEMInemansinwlaun fuuazaiudidy

vaalgym A01u3Te TngUszasiniive suleuinidy

a5 0adiedds msiiudeyanaznisiinseridoya

HANTSITBLAET BLAUDLULANNNITITY NITILATIEN

Funasreinazviavowudliuanui e drdgyni

ANYIFERTANEY NITUNEUDWITDITUEINTUN1TY

IWNYINUS

1(0-2-1)

397761 duuun 1

Seminar 1

FUAU TLAT1ERUNAINTTETEA UUIUIBR
Usziiunsive mowide wdesdledds winnssunsivy
wazwunliunshidendinenmansdnw Jamiiiiie
nMsltuinnssunIselulseivalng nannseeniuy
nsasne A1 lUle A1sUsEldu warn1sWAININISI Ve
NINYFEASANY

1(0-2-1)

Inquire and analyze international research

articles, research issues, questions, instruments,

innovations, and trends in science education;

muTIIiem
18791 397761
(Hy) AU 397762
(As) i
397761 (lyai) iite
anAUTou
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Search for science education research | problems of using the innovations in Thailand; how to

articles from international academic journals; study | design, construct, use, evaluate and develop research

the key characteristics of science education research | in science education

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 duyu 2 1(0-2-1) 397762 duuun 2 1(0-2-1) NGRLGITRE IRt
Seminar 2 Seminar 2 397763 (vhi) USU
duAu aAUs180UTANTIUNITIT YA 1Y AUIEE NS U UNaNTIeBnun I | unduvessneiv

Inerenans Anw n153eszitymfiiininnisld
winnssun1s3deludagiu asundnnisesnwuu n1s
a9 N1t lUlY nsUselinagnisusuusauinngsy
N15398 YnauelasesansdIde dndfuanisadig
uinnssuitonsidelututou wasmsiiauenanyide

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

wazlBaUTINa JULUUYBINANTITE NS08 UTI8WITY
nsefuneuaznsHinufuRAefumaedsnunaide
N15188n2158158MTUNISANUN N15La8NUY YL
1158 MTUNITUNAUDIU HUINNNITEIUNAIUITY
WeRAfiuilusansivinisseRurfuarsefuuwi wun
n1an1sdaunAuIdeii ediaueluauussyuivinig
FTAUYIALAZIZAUUIUIYIA LUINNNITATENNITUNEAUD
wuuUrnUan
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

397762 (lynal)
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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

397763 &unun 3
Seminar 3
AU 1M A INTUR T1891URANITI T YL
AUANLAZITIUTIIU JULUUTRINANTTITY N5IT8Y
11891398 MseduTsuarnIAnUFYRLAeafunis
WIENUNAIINITY NI9LERNINTANTENTUNMIANLA 113
HBNUUTEYITINTAMTUNTUNEUBU KUINNATT
daunanuddaiitodiunlunsansivnmsseduniuas
SEA LA Lmsmsdsunaniideiiiediausluay
UseyiIvINTTLAUVIARALTEAVUIUIYIA LUINENT
wlgun1sLauekuuInlan

1(0-2-1)

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

397763 &uuun 3
Seminar 3
MFNNITUALUUINIINITT AAULUNT BRI

N INAFINeImans nsHnuURnseenuuY InduNU

WAz SUTEWIURATRIUN I INATINe Aans

1(0-2-1)

Principles and guidelines for organizing a
science teacher professional development seminar, a
practice in designing, organizing, and evaluating a

science teacher professional development seminar

A5 U887
397764 (15iy) USU
W uduvessein
397763 ()
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academic journals, how to submit a research paper
to a national or international academic conference,

how to prepare an oral research presentation
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