UM

nangas

For3yan (mulne)
ForSwan (English)
onbsgolSyan (mu1ne)

any3891/3ya (English)

w A

YoyarangasunazmNiilaaeunnrangn /a1 iz
sTAUDUNAANY

WangaIIMeaasuaia 81913 MUIAnsTUMaInemansane

wangasImnmaasutiudga (Wianssumainemansany)

Master of Science (Innovations in Science Education)

INU. (uiﬁﬂﬁwN%mmmﬁﬁnm)

M.Sc. (Innovations in Science Education)

AT 3-1



N7 3-2

nangasInnmansumiiauda sdnuianssumadnanmaniinm

4 o
yorseynnuazanvIm

4 < @ a o a o a o
ﬂT]eﬂll‘VIfJ %E]L@]ll : waﬂqmmmmamwmmmsﬂ (14!3@]ﬂﬁﬁ‘lJ'VlN?mfﬂﬁ?ﬁﬁiﬁﬂB?)
A 1 o a =
YYD : AN, (UIONTTUNNNINDIFNTATANET)
o §y g
NMBIINGY ¥oI : Master of Science (Innovations in Science Education)
¥ouo : M.Sc. (Innovations in Science Education)
USvavesriangas

@ ]

wangasyaiauyaansnmsan Iiidnenmlumsysanmsesdniuiinemans uazmalulad
diefiuradugninumsinmduinernaas munsoiauianssumumsanmduinemaadiionoudues
ARoulunsuniivannate mumssamsanefiganiunadng (Outcome Based Education) Hfiouiugudnaraves
msiou unszuIumsEoudiBagn (active learning) Tao 147 uilug1u (problem-based Learning) MuFoIMai

A ll 1 a =1 Y aa
YANYULATTAUTTUNITLIIIUIAADAYIA

wadnEmMsBeuivesndngns
3 Yy _a ¢ A s a &4 A o £ = v
PLO1 ysaImsedannuidmianerrdas adiasaas uazmalulagiomunadugniniamsfnyiaiu
Ineenans

Y 2o A o Y = Y a ¢
PLO2  l#n3zuaumsddeiienannuinnssunamsanduInemdans

9 =~ o = Yy A Y a A
PLO3 ldmalulaglumsesnuuuuazdamsizsuiiienstaueidizonluysunivainvale
PLO4 doms luFaimmsaienu Inenienmsingw ldvdegndsanazasinnunue
PLO 5 Ufiidaulugmediuvasdam ieliauussginglszasa
PLO6 Uiiaaungseiouvesdany 1aziasse1ssun1aInms



1. laseasiamdngns

nuIn7 3 1ASEFNANgNT 518381 Az wilehn

1.1 3uURULNA Twnaeavangashivesndt 36 wilghn
1.2 laseasnavangns
M wuu 1 wuvdsnms (n 1) 36 nIwhe
- Anenfinus 36 nuIBnn
M wiw 1 wuudvins (n12) 36 WA
- RPNV ! NUBAR
- NUIAITUGDN 18 nIwhe
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1.3 518291 / ¥92¥1 (Module)

1) BUANIBIVIAU* 4 wuwAn

315-511  38N5IMINeF@nsAne 1((1)-0-2)
(Research Methods in Science Education)

315-512  239555ulumsITemaIngmansanen 1((1)-0-2)
(Ethics in Science Education Research)

315-513  §UUUIUIRNIINMOINYIMERSANY 1 1(0-2-1)
(Innovations in Science Education Seminar 1)

315-514  dUuUIUIRNITUMSINGIFEnsAne 2 1(0-2-1)

(Innovations in Science Education Seminar II)
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332-N04

332-N05

332-N07

346-N02

315-561

yivuinnssudsuaznagnénisaeudmiuagineimans
(Module: Innovative teaching tools and approaches for
science educators)
YAIVINTANUNHANUITEAING AN TAN N

(Module: Research publication in science education)
yaivnsUszgndldimaluladmsfissianuifiiionisaiiedieo
NSIREUNITADULAZIIUIY

(Module: Applications of 3D printing for fabrication of
instructional media and research)
yamadAiionTIdensinemansanu

(Module: Statistics for science education research)
yvuInnINsAneIneeansiamesunsUAsus g
a

6((3)-9-6)

6((3)-9-6)

5((2)-6-7)

6((3)-9-6)
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(Special Topics in Science Education 1)
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(Special Topics in Science Education )
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315-571  3NIHENUS 36(0-108-0)
(Thesis)

315-572  Anenfinug 14(0-42-0)

(Thesis)
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(Research Methods in Science Education)
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(Innovations in Science Education Seminar I)
NeINUS 6(0-18-0)
(Thesis)
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(Thesis)
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(Thesis)
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(Research Methods in Science Education)
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(Ethics in Science Education Research)
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(Innovations in Science Education Seminar I)
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(Elective Course)
NeUNUS
(Thesis)
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FUNUIUIANTTUMINGAEATANET 2
(Innovations in Science Education Seminar II)
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(Elective Course)
WNYANUS
(Thesis)
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(Thesis)
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(Thesis)
593

1((1)-0-2)

1((1)-0-2)

1(0-2-1)

6(x-y-2)

2(0-18-0)

11(x-y-2)

1(0-2-1)

6(x-y-2)

4(0-18-0)

11(x-y-2)

6(x-y-z)

4(0-12-0)

10(x-y-2)

4(0-12-0)

4(0-12-0)



ONaEIg 3-3
MBIV
AMINeNMans

dJ [y Y [y ¢
'Gﬂslﬂef]‘nﬂ1ﬁ1ﬁﬂ§ﬂ1ﬂﬂ1W/1"iﬁﬂgﬂ§c’3ﬂﬂ1ﬁ1ﬁﬂiuﬁ1ﬂm°ﬁﬂ ﬁﬁﬂ%ﬁﬂu'f]ﬂﬂiiﬂﬂ1337]8]1?[139]5:?[8ﬂH1

332-N04 ﬂqﬂ‘i‘nm5’ﬂnsiu§"rmmxnaqwﬁmimmt“rm%’mfmmmaﬂ% 6((3)-9-6)

(Module: Innovative teaching tools and approaches for science educators)

ﬂizmumiaammzﬁmﬁiaﬁmmammuwjﬁ gU ﬂ15ﬁ%}1§§ﬂﬂ15ﬁﬂuﬂ1\ﬁﬂ ﬂWﬁWﬁ@gﬁ}’JﬂGWQﬂiﬂﬂﬂgﬂ
msdszand198idnnsefinduaziues lumsafuyanaassmdnnmans n3esiielumsauazszifiuma
foaouuazins izt ou maluladdmiumsaouinnmans auisodguamiazlSuaduinnmansanu
uazMIANIHANUITY

Instructional approaches and tools to promote learners’ competency; teaching tools with Arduino boards;
electronics and sensors for experimental sets; instruments for assessing items and diagnosing learners; technology for
science instructions; qualitative and quantitative researches in science education and publications
332-N05 cgﬂ‘i‘lnmsﬁﬁuﬁwmm’%%’m’{m%ﬂmﬁmﬂ%ﬁnm 6((3)-9-6)

(Module: Research publication in science education)

seloniFIve uiITuFenanintavFalTuadiuinemansany mMsdouunauITea1u
Ineenaniane msanuranuITeluszaumAnazuung nur Tunuiseamuais

Research methodology in science education; qualitative and quantitative researches, research article writing;
national and international research publications; trends in science education research
332-N07 ﬁgﬂ%mnﬂszqnm%mﬂiﬂaﬁmsﬁuﬁmuﬁﬁsﬁamsﬁ’énﬁ'amsﬁﬂums 5((2)-6-7)

AaUATNUIY

(Module: Applications of 3D printing for fabrication of instructional media and research)
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Tugadiinnseding Temuseia i 01598 Tu sramwess Ing lunsadrednsaiduuuulunsBeumsaounas
NUIY miﬁiumaﬁ’miaw%ws]{f?mwﬂﬂulmnﬁmﬁ’u

Theory; principle; 3D printing operation; mechanical properties of 3D printing materials; utilization of
computer-aided design (CAD) software; applications of 3D printing technologies and open-source electronic modules
(i.e., Arduino, Raspberry Pi, etc.) for fabrication of instructional media and research; intellectual property procedures
346-N02 qeﬁmaﬁﬁsﬁamﬁ%’ﬂmﬁﬂmmam%ﬁnm 6((3)-9-6)

(Module: Statistics for science education research)
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4 a0 & aad aw a s
A3ADUAUNINIATBDITBTUGY Mstden IFadatugelumsITenmainemansany
Paradigms of quantitative and qualitative research; population and sample determination; approaches for

sample size determination; development and quality investigation of research instruments; selection of statistics for data



analysis for science education research; research design for complex research questions; advanced research sample
determination; advanced research instrument development and quality investigation; selection of advanced statistical
analysis in science education research

315-561 fqﬂ‘imu5’ﬂn§miﬁnyﬁﬂmﬁmﬂ%mw139’1’mmiaﬂéﬂuﬁm§a% ia 6((3)-9-6)

(Module: Science Education Innovators-Specific Digital Transformation)

Sngrenaasanyufertuma TuTasasna madadyynlszavsildunmsans s unuuussesuas
szozlna AnwausasuAinavenindnywaraw19158uMIAING1AD msf’iﬂui’ﬁuw'a"wmﬂ“luéf@ﬂuﬁﬂgﬁu
YszaumsainmsinefinanTaumhluuSunasia nnwensasianazanuldledennumminasveuindnun
wANes Msudalsesndifertuma TuTadatita winnssuuasmsiselumsaeummInndonuuneuney
uaznelna a3 Indupundnvesnmsanyiinenmans nszuiumsiseumsasusa Iulialudenulniursouinn
maTuTadasatuithuemswanidady

Science education on digital technology; artificial intelligence techniques applied to education in face-to-face
and remote contexts; digital competences of students and university teaching staff; ubiquitous learning in today's society;
disruptive educational experiences in digital contexts; digital resources and attention to the diversity of university
students; empirical research on digital technology; innovation and research in hybrid and remote university teaching;
digitize the core, teaching—learning processes in a future new society; automation technology and sustainable development
goals (SDGs)

315-511  IEmdsemOdnenaansinm 1((1)-0-2)

(Research Methods in Science Education)

FEmsuaztuneunIITeMIneImanianm miduaduenmsauise mawtonlasiieise Sins
AnzrdoyatazastoagldmivauisesalSnanazqguam

Methods and procedures in science education research; literature review; research proposal preparation; data
analysis methods and conclusions for quantitative and qualitative research
315-512  93as3sulumITeMOInemansani 1((1)-0-2)

(Ethics in Science Education Research)

MsnenuA lnive i@ EITNIIARIUYETING HIUA1TEDNLUDNTLUIUNITIVOLAZ AU
Usznoudeyuuesuesnmsulszllagldina Tulad misenuuundaiual tagmsoonuUUNTOUANNAR (LLIAA
Falszangodliszuw) dmsuuianssuens

Approaching new value of natural rubber material over its limitations through research and development
methodology design including perspective of manufacturing; products design and design thinking (i.e. systematic
inventive thinking) for rubber innovation
315513 dusnuianssumadnenaansan 1 1(0-2-1)

(Innovations in Science Education Seminar I)

Anedunifideinmsmainemansanuiiiuais diaveuazemliely sufeunieldnisiiue
"UENﬂle'liﬂifT

Search on current topics relevant to science education; present and discuss under the guidance of faculty

members



315-514  duINMIANIINMOINNMaASanH 2 1(0-2-1)

(Innovations in Science Education Seminar II)

Anedunifideinmemainemansanuiifuaiy diaueuazedsiely suieuneldnisiuue
YDINUINTE

Search on current topics relevant to science education; present and discuss under the guidance of faculty
members
315-571  Inenfinus 36(0-108-0)

(Thesis)

ﬁﬁﬁ?ﬂ“luﬁ'ﬁ’aﬁﬁu%ma“lﬁ’mﬁ@,uammmmiJﬁﬂ?nm ruenNuAMNNIIveINUITY Wouinorinus
weund dunilsvedineinusanaaiveamiinede

Research on a topic of interest under the supervision of a faculty advisor; present the research progress; write
the thesis; publish a part of the thesis following the university rule
315572 Inenfivus 14(0-42-0)

(Thesis)

ﬁﬁi‘fﬂluﬁﬁaﬁﬁu%ma“lﬁ'mﬁ@uammmmigﬁﬂ?ﬂm ruenNui M Ve snUiTe Weuinoriwus
weund dunilsvedineinusanaaivesumiInede

Research on a topic of interest under the supervision of a faculty advisor; present the research progress; write
the thesis; publish a part of the thesis following the university rule
342-525  maannderauelasamsdmiumasugmansuuudad 2((2)-0-4)

Proposal Development for BCG economy

NANMIVOILFD (IATHTNITINIW IATHTNINYUAOU HAZIATHINITVET) HANNTWIULATNITWAU
Forauelasamsamguaudanuuddidmiveamunssunedwes madoudeue Tasamsiiiensisouas
vﬁ"wumﬁﬁﬁ’mﬁﬁ msﬁnﬁua%’amuaimami ﬂﬁllﬁlﬂlﬁlmgﬂﬁ%WWﬂﬂ“ﬁlﬂlﬁu@Tﬂiﬂﬂﬁ

Principles of BCG (bio economy, circular economy, and green economy); proposal development process and
proposal preparation for polymer industry based on BCG economy; writing proposal for research and product
development; oral presentation; defending and critiquing a proposal
342-526  vinwzmsmalugsfonedniesedalionin 2((2)-0-4)

Professional Skill for Polymer Business

NTINAHUINTIT mi%m31zﬁms%’ﬂawwi’umﬁwmwaﬁﬁmcﬁmeﬁmwaﬁmag NIIDDNUVULLNU
ganvuianisuIaeldmaluladensauma

Negotiation positioning; polymer product positioning; business plan design for polymer innovation by using
information technology
342-531  dun 1 1(0-2-1)

Seminar I

mavuauenazefleunauisendminemaniuazmalulatnedwe fiiaulauaziuaie
vieanandesnuIneinus Tasl¥nusingy 1nunanuise

English presentation and discussion on polymer science and technology topics of current interests or other

topics relevant to thesis from the research articles



342-532  @uun 1(0-2-1)
Seminar I1
o a Y a 4 ~ a =) o o A Y
fﬂiuﬂﬁuﬁ)uﬂ$E]ﬂ‘l_]i1EJVINﬂ11&’31/]fﬂf’ﬂﬁ@]iua%mﬂIuIﬂﬂW@amﬂi‘V] mﬁu%uazmuﬁua NIDHOANADY
v Aa a o 9 [ n o J
NUINITUNUD IﬂﬂclﬂfﬂTkﬂENﬂiTH NnUNANNYTNAY
English presentation and discussion on polymer science and technology topics of current interests or other
topics relevant to thesis from review articles
a a d
342-541  INNUNUE 36(0-108-0)
Thesis
= a o =] g a a 4 = a 4 = v
ﬂﬁﬁﬂ‘kﬂi%ﬂ"ﬂ@\?uﬂﬁﬂ‘klﬂum@ﬂ?’)%WﬂNiﬂm?ﬂﬁ@]ilmﬁimﬂIuiaﬂW@aLﬂJ@iiWH%’)ﬂWW ma“l@mmua
uaizﬂmmzﬁwmmmsﬁﬁﬂ?nm Lm%/ﬁ%@é}ﬂizﬂf]‘]Jﬂ"Iﬁﬂﬂﬂ"lﬂQﬂﬁﬁ’iﬂiill
Research study on the topic of bio-based polymer science and technology under supervision of a faculty
advisor and/or related industrial sectors
342542 Inenfivus 18(0-54-0)
Thesis
= aw o = X a a ¢ A a ¢ a Y
ﬂ']iﬁﬂ‘kl']’]i]ﬂ"’ll’f]ﬂuﬂﬁﬂH']iuLu’f]W']’J"]f'W]N’]‘V]Eﬂﬁ']ﬁﬁi!.la&’ﬁ]ﬂTuTﬁElelmll’f]ig']u"]f’JﬂWW ﬂ'lflcl,@’lﬂ']i@!,m
uazmmuzﬁwmmmse’fﬁﬂ?ﬂm Lm%/ﬁ%@é}ﬂﬁgﬂ’t']‘]Jﬂ"Iiiﬂﬂﬂ"lﬂQG]ﬁ'ﬁ’iﬂiill
Research study on the topic of bio-based polymer science and technology under supervision of a faculty
advisor and/or related industrial sectors
315-521  ¥hteditaymMIInenemansanyn 1 6((3)-9-6)
(Special Topics in Science Education T)
WtenayniuaiuiomanIneinug
Up to date topics for a thesis
315-522  FteRiAHMOINNMansAny 2 6((3)-9-6)
(Special Topics in Science Education IT)
WitenryniuaiuiomsnIneinus

Up to date topics for a thesis
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