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SCE511 Main Concepts in Sciences
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gAl NT ] KN&ESNIi AT OT OKHNENKOT | eNhRT knE
I fArd) RIT ] KNOhRRIT LT GBe El ] PeE&nitalllTQilrlT B
LT Ee&

Analyzeim concepts and misconceptions in physical and life science:
Integrat@ain concepts in sciences to analyze and explain the current intere
phenomena or situations; Design learningplectigiies aine icontext of
qr sbclrquUOglrcpcaqr

6510 LAJJT NI Néedaj T NEI NTJ NL@DT KLnE

SCE651Seminar in Science Education Research 1

LNYT e Ok NLAEB e KNNI JENKI Nénj T NE
LNnE| NOKNIT Nedmi Of KOS Sk Nel NIJLSNenGe
Elrnil éerlarlLl &é

Search and syntlessiaeh in science edutatieeemnds of research
studies in science education; Identify the variables, researcanguestions,
significants of an interested reseavdwtdipecature thbouariables in an
interested research topic
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SCE652Seminar in Science Education Research 2
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Develop a draft of a research article for publishing in academic jour
proceeding of academic conferemcesgistsdytpublic in English language
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SCE653istory, Nature, and Philosophy of Science

LnE|] N] KNI AT NO] KhngGNOOKNT KKJ gNT R
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ENKEARENKOKA] T KOOI NT J NLNLT KQEI L N&



Studyidtory, philosophy, and nature Ahadgrmaterelation between
history, philosophy @edofatciestadearning and assessment of the nature
science; jpscience learning according to the Baalahtiievesof
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SCEDB5 DesignBajence Learning

L nEK INg i OKO)] O7T 7T OOk N ol I-eH OF é GHENBKK K & |
| NTJ NLNLT KQE LNENOKNKNAAT T Ar T NLNT

Studyheéories, approaches, and techniquies of Beasiggeideraening;
learning according to the areaStndilklsbosst

|68 ENKIFEOTTENK] KN6JNT E@®BROKA] T

SCB63 Designikgpgessment in Science Learning

LniEK INgR Ok NOT I éNAT Ar LSNéAnGI NEENK
ENKSKRAT T KOMIOWK M i EVIKA B & & KONk 6 K K0T
FFEOT T 8eKNDr FEINIFT AnOkN] KN6JNT j kK EIl

Studyhéories and main concepts in assessments of science learn
assessment for learning, as learning, abghtbedemyopsgses for the
development of assessment tools; Design assessment tool®fid the tof
qr sbclrquUOglrcpcaqr

661 KNoOoTAJTINTAl NenjT NEB2RS ] NLNL

SCE66Research Methodologies in Science Education

L nCEx NN BENKONETKINNITAQL T QJENKT Nénj O KNJ 1 |
I NEI NT] NLNLTKLNnE|] NOFIFEOT T Ok NT SNo L
| NenajTartLl E&&

Studind analyegsearch paradigms, research lethieshodstagies in
science education research; Design and present a research methodc
education related to the interested research questions

| 662 LT NT N1t DRT gNT LSNI KAT EN®B3) Néenj I

SCE6@asic StatisticeefareSEducation Research

LnE|l NOT I eNnROk NIk AEENK&I ELT NT NJ §
ENKTALFTLIITNGNI OENK|] KNIN#Hen N1 NK

sy N W ANA S

~

Studgoncepts and principles of descriptive and inferential statistics us
education research, hypothesis testing, paratasteaeslysiatiohyariance,

2¢



correlation analysgatidscal software for data analysis; Select statistics i
education research
'Ji nl NgGNO KNI E
Ed NN NL NZITTKnd|Go&INqIT ©F ] Ei n NO
| 611 FKnEENKLSNenGINEoejMESNFKhT
SCEG611Essential Principles of iGh&tistige Education
| NoeKNIaqoli eNAnT ArLSNenGoOOT | éNh
Arf I EAT FT nijNeOkNgT Nhé&l ELNKO|] GNE
NET NTJ NLNLTKLHhBIF RKEhNEIOéE OF]T ANERKR
Analyzsesential concepts, misconceptions, and science process skKill
and types of substances, chemical reactions, chemical energy, and subs
life; Apdbr science education researchcsiddymn g a O nCdeéllger s b ¢
communiest various forms
| 612 T K AEENKLSNéeAGI NEgnl R@®3)] NL SN
SCE61Zssential Principles of Biology for Science Education
| N6 e KNI qOTl | é NhTIAN EKMWEInIGONK I e Rinht

OERrjl EAT 6KELKONEOKNEKNTY I T ENKGE I
éiNjIKNEFKNIéPELNrEJ Rngnl NT OOk NKNTY
LNRr I LNKE KO] OT T T nNEOFf OF ] nNELKBGNEL

Analyassential concepts, misconceptions, and science process skill
and process of life, genetic inheritance, evolution and biodiydsity, and e
science education resegrdh tudf ¢ O r interexpettiyrednOngnieatb ¢ |
in various forms
| 613 K AEENKLSNeéenGI NEUJhL REB2) AL SNT
SCE61FEssential Principles of Physics for Science Education
| N6 e KNI Ol i eNAT Ar LSNenGOOT | éNh
Arj I EnT OKEOBENIOEGEN®p &g OEI ENK K K
EeOLNrFLNKE KO] OTT T nNEOF OFj nNEL
Analyessential concepts, misconceptions, and science process skills
laws of motion, and engrfpr, Fgpphce education sasgrche topic of
qr s b c | Creptlly®©mrhunigmtp/ariqus fBras

o E
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| 614 T KAEENKLSNeéenGI NEI NT 2@R)NLT KAQ]

SCE614ssential Principles of Earth Sciences for Science Education

| NNb IR NI éiNenN milr A rSeNkeMrGIoeEOd Nr ' T OOk N1
OERTrj I EAT EKNY I T ENKIT NEIT XNad|l ®BF @ ®IOE N
LNLTKLNnE| NE Iranil éegelTarI NLNTLT ®G&OLDN

Analysssential conceptfnoeptions, and science process skills in ge
processes, rocks, minerals, climate system, grfdrgenbazareédégailon
research siudlye topic of stiieatesIreatlyeommunieat various forms

615 T K AEENKKSNEBIGKOESNI R@B) NT j NI

SCE61%Essential Principles of Astronomy for Science Education

| NoeKNTI aqoli eNnT ArLSNenGoOOT | éNh
ri T EATENKESNST NhN KN L NOhTNK @@ ENNK
| NTJ NLNLTKLNE| NE I'al 61 arl NLN

Analysssential concepts, misconceptions, and science process skKills
of universe, planets, stars and astronomicalygbersmesica; édymation
research stutlyOr f ¢ Or mn (Cediyeamoniest vadousrfamsO g |

| 616 T KAEENKLSNeéenGI NEI NT j2(@BENKé SN

L SNI KAT T NTJ NLNLTKLNEI NOO
SCE61l&ssential Pee@piComputing Science Design and Technology
for Science Education

| N6 e KNI Ol 1 éNhOT nEl NOKNEKNT I T EI
ENKT SNoe| E§gOEI ENKI Nen] T NEI NTjJ NLNLT

Analyzsssential concepts, skills and qpropasegiencdesign and
technology; YAfpl science education research inGhhedeapitievest;
Creatlyeommuniest various forms

Ed NN NLNLT KEREINNOO®InI ©1] EI

1656 T 1 AT EKKJIT kAELOT KI NT R@@R)NLT

SCE6565cience Curriculum Innovation

| NoienkhNNNEINK& F EEKEFT INT KgNT Ok NT Kk 1
TTATEKKIT KAELOT KIi NTJ NLNLTKQOr anhT N

Analgzthe elelopment of the standard frameworks and science curr
Thailand and other cdantlesseence curriculum innovations; Develop
implement curriculums in various contexts
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1657 T 1 AT EKKJLNrF ENKOKA] pDOI NT |
SCEG65%cience Learning Media Innovation
| NoeKNNIQaIAahl NENKe&FELRrF ENKdKAQ
| NT] NLNLT KQKO] OT T T nNEOf OLNY eéol Ok N
| KNT nEEROE§ ©@NNT ENKNLT KAQOEl L N NOk N
Analyze tlevelopment of science learning zaetliadvamages and
limitations of various forms of science eaanohgameddssntbesaehr
related to science learning miediAppignrance learningtmedia the
area and levatuofetisterest

1658 T 1 AT EKKJENKLDRr FLNKI REPIHNLNLT

SCE658Science Communication Innovation
KO] O TInNEOrOI I-EO|TOKNLDrILNKINI
NTJ NLNLT KQeélE] KNgGNgI Gl LnEéeJI ] nNE

Analyzbe dvelopment of science communication, Principles and mq
science communication florverjidessign and caestienioa to the public in a
consideration of the science attitudes and perceptions of citizen in the soc

| 752 ENKEARENKOKA] T KOOI NREBLNLT K

SCE75Zontemporary Science Learning

| NOGIKINNNNAIDT Kk AEENKOOT I T NEOKO] O7 1
AT LIJA] LI héekOFEEANTT 6] 1T N ENKLNE]| N&
KNTTOkKNKNRATTAr T NLNT LT E&

Analyzencepts, principles, approathes,sciedce learning thé@ being i
the interesgtadate, and in line with national and international educatior
Applin science teaching and learning according to the Gtundexfisind leve
interest

| 33 1ENK] KNIONINT BINKB KR 0K KO8 J nj

SCE3 Lontemporary Semosg Assessment

| No e KNNT qOT i eNAOIr kAREENKOOT I T NEC
ITnl LJA] OLFhékO®FEENTT 6] 7T Nf ENNKLhEOD
| NTJ NLNLT KQ@®& 7V KNYTT Ok NKNAAT T Arl NLN

Analyzencepts, principles, agprodelsefr science learning assessments
being@he interesiadate, and in line with national and international edt
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policies; Appl sciencerneay assessatmordingthe context and level of
qr sbclrquUOglrcpcaqr

72 | KNLT ENKHOENKEANhENKREAD] T KOO

SCEX5 Science Learning Experiences

|+ E] KNLT ENKHNGEE EQNKNKIAESOEDENKE
OKEO® )] kiir]J T ] KNLT ENKHQE KO] OTT T nNEO

Pracé@xperience in teaching, supervising, observing the science
learning; Prasehéxchang experiences in various forms to the public creativ

Ed Mg N NjOR & I\ 6] £ BT nNO

| 4 ©1L7T NT NEART EKNELSNIKATORWNKI N&n;

SCE O Intermediate Statistics for Science Education Research

L n@&ll iINeNh Ok NI Kk AEENK&F EENKI No & KN
O] K| KIOTER )i KINnEGSRINg NEL SNKI e OF Eé Q] KI
I NELT NT NEl ENKI NoéeKNNT geoel JokOdknNI

Studyncepts and principles of@aghgsiititivariate analysis of variance.
repeatedaseres analysis of variance, exploratory and confirmatory factoi
nonparametric statssitdjdtisal software for data analysis; Select statistics
education research

660 ENKI N&nj ogNE|] KNINHBRGET! NTj N

SCE664 Quantitative Research in Science Education

Ln@&|TNOj T ENKI N&nj 6§ NE|] KNEINKDBXe |-NEJ
TAT T NNEOENKGERY KI T KI JégoelrJO®OENKI
ENBNOLT Ej ERKNKN&®Ho gRE] « 80 Q| NNEE 84
| KNJ NHT NGO fnNET NIHG HOIET EINKT NéAj &I I n

Studgesearch demigmsantitative research methtstobkdggnd external
validity of res&@uaatplingtimoels, data collection, data analysis and interpre
code of conducts, resear@hdetbpresentatieseafch results in quantitative
science education reSearch and synthesize quantitative research in

education; Apply tauosaterested research topic

21



| 80 ENKI Nen] 0gNEénHij Nt T i NT J NL |
SCE66%)ualitative Research in Science Education
LnE|] NOk NIONS ERNNING 1] 6 ENKEPSHIT N IhQ
| N&A] OENKOERT KI T KH J@k0d & KOk jOMEIRMEE INING &
T SNoLTFj KENKI Né&nAj] ENE X Il D& MNjL & &N B &1
I NEI NT] NLNLTKLNnE|I NOO|] KNj nET Q&g © El
Studyesearch desigmgialitative research methradedlyinexdts
reseai@articipant identification, data collection, data analysis and interpre
conducts, researchr@pihesentaticesefirch results in qualitative science educ
researchearch and synthesize qualithtinespesiece education; Apply to use ir
interested research topic
| 666 ENKI Nenj] 6 gNEj L NT | ®on'T NEIT NT J |
SCE66Mixed Methods Research in Science Education
LnE] NOkNONBEKKNNEGA] 6 gNEj L NT [ NT F
NKIi No6eKNNI gk NDJ K OIEENKE BWNoa dH J GED
GNEj LNT I NG m7T &NET &k NINA NG d KNKRIEQBRNI
KN] nET QqE§ ©EI ENKI Néenj Gl rnil eelTnart
Studyesearch de&Sigmaixedethod research methoethigiity of
resedn, data collection, data analysis and interpretation, code of,conducts,
and representatieseafrch results immiied science educatiognSeaedrch
and synthesize qualitative research in science educatianiefggigdto use
research topic
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