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AmBULILLEe (nelu: Whedl 11-15; 600 vn/4laa) 14,400- 57,600
1.1.2 ArdeuseAvvesdiuaudy
AMBULNUREB VAU 1,200 U/ - 57,600
1.1.3 ANERULAZANANEDUANTURIRN ST NLAY
AMBULNURADU (8.71kW) infiu 2,500 vmsetalus (Foslaiiiu 360 v - 57,600
1.2 Aldsesus
ATTARUIENOUNSISHUNNaOY (ﬁ"lmé’ﬂqm y5aA ANl x 37uud) 6,000 63,600
AleaeifionisUssandunus 2,000 65,600
ﬁﬂmsmmmﬁszq’[u‘lmﬂa%ﬁmé’ﬂqm (W Andunun Yguilna Aanssudldn 20,000 85,600
I18°1)
AAgAnsiilddmIutan 10,000 95,600
ﬁi%ﬁumwm@mq@mq@ 1,800 97,400
?J"ue] WA UAVIANGAS - 97,400
2. BUINA LFT18dUNA195EAUANL/d010U/d1%N 24,350 121,750
2.1 QUi vueay (5%) 6,087.50 103,487.50
2.2 3UIBVDINUIBU (5%) 6,087.50 109,575
2.3 AndunansvesnnizviserassaUlaa (10%) 12,175 121,750
3. KuINAUSYYITINUS 19,400 141,150
nangnsntelne (usyaatinus L 48 wiaefin)
3.1 n3suMsisaInAlasaUsyaytinus (lWiiu 2,500 vm /l@n 1 Aw) 2,500 124,250
3.2 NFIUNITAUANYUT QYY1 INWUS
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3.3 nssunsaaulnnUanUsysyrinus
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ﬂsiumimaﬁ]aau%guqmﬁw (laivAi 400 U /@R 1 Aw) 400 141,150
4. vunalgarediunang 50,610 191,760
4.1 AEIUNANUININeae (5,450/7) 16,350 157,500
4.2 Asssudleuvieayanand (3,000/) 9,000 166,500
4.3 Asssusienddnmeuiimes (1,040/4) 3,120 169,620
4.4 Arsssuifleududininenas (7,380/7) 22,140 191,760
NUIANDINUNAUININNENGY (20%) 47,940 239,700
ASTIUHBNMINTIINARANANEAS 239,700

2. UszIUATIET8ARMIVRINANGNT LUU 2.2
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Aanssumuiiszylulassainandngms (wu dnduuun Uguine Aonssuian 44,000 165,000
“18°)
AAsAsTlddmIudan 16,000 181,000
ANAUNNYBINTIADIIA 4,000 185,000
B W IUAVENgNS - 185,000
2. A lgaedIunansszAaUAu/aanUw/dNn 46,250 231,250
2.1 SUNRILIUUIZU (5%) 11,562.50 196,562.50
2.2 9UATBVanEU (5%) 11,562.50 208,125

21




318013 AldAnenawIian SRRGEGREY
2.3 AndunansvesnnizviserassaUlaa (10%) 23,125 231,250
3. vnnAUSytinus 20,900 252,150
nangnsntwive (iuTeyaninusiiy 48 niefia)
3.1 nssun1sNAIsAUAlAsIUT s (Liiiv 2,500 v /Gdn 1 Aw) 2,500 233,750
3.2 NIUNTAUANUT QY TINUS
- n3suMIMIVANUTYinusuan (i 6,000 vm /80 1 Aw) 5,000 238,750
- N3sUNSAIVANUS Y Tinussn (LA 5,000 um /Gdn 1 Aw) 4,000 242,750
3.3 nssun1saauuInUaUsysytinug
- nssuMsEMsIRandinnewen (Liiiu 4,500 v /4dn 1 aw) 4,500 247,250
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SCE852 Advanced Research Seminar in Science Education 2
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SCE611 Essential Principles of Chemistry for Science Education
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SCE612 Essential Principles of Biology for Science Education

18613 nannsdAyNsHANdd I UINemansAny 2(1-2-3)

SCE613 Essential Principles of Physics for Science Education
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SCE614 Essential Principles of Earth Sciences for Science Education
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SCE615 Essential Principles of Astronomy for Science Education
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SCE616  Essential Principles of Computing Science Design and Technology

for Science Education
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SCE655 Designing Assessment in Science Learning
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SCE658 Science Communication Innovation
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3.1.5 A1B5U185187%1

wuy 2.1 dwiufidr@nuidusausygiln

1. nuIA3Y1UIAY

19751 WINNTIUNIINGIAERTANE 2(1-2-3)

SCE751 Innovation in Science Education

AUATIERUTANLAZRANNITRAUIUIANTTUNIINBIMENTAN YT FuAULardIATIZRDA
AWFNNATe aassuinnssudinemansinwiluauuazseauidanaula

Syntesize types and concepts of innovation development in science education;
Search and synthesize knowledge from research studies; Create an innovation in science
education according to the area and level of students’ interest

w6l sdeuitidedugmaineimansiinm 2(1-2-3)

SCE761 Advanced Research Methodology in Science Education

Anwsedeudsidenldlunuidenainermansanuluansarsseduuiuneid Snsie
HaareisndouiBideluouidomainemansfinutadeUia aunm wasnannds Ussgndld
suifeUITisefvngantuiiteideitanauls

Study research methodologies in science education research published in
international journals; Analyze and synthesize quantitative, qualitative, and mixed method
research in science education; Apply appropriate research methodology for students' interest
research topic.

1811 AULUIYIAIERNS 2(0-4-2)

SCE811 Seminar in Science

Iinssiuazdaunneivsziunuidouazanuinvihmanemansuazinaluladiegly
awaula anuduiiudvesinermansuazmaluladfifidedsnu doarslusuuuusing 9 o8
ahuassafioliiAnnssinermans

Analyze and synthesize issues in science and technology research and development

trends in relation of science and technology to society; Communicate in various creative

forms for promoting scientific literacy

1%
Y

79851 dunuIVetugamaingnmansiny 1 1(0-2-1)
SCE851 Advanced Research Seminar in Science Education 1
NUNIUITIUNTTUINNNUITULAZUNANLATENIINeAERs AN e ldn15I@sIEiaAu1U

a a =~ Y A A aa ¢ a
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Review literature in science education research studies and articles using meta-
analysis method; Write an academic article about an interested research variable for
publishing in an academic journal

19852 é’uuuﬁ%’a%’uqamﬁwmmamﬁﬂm 2 1(0-2-1)

SCE852  Advanced Research Seminar in Science Education 2

numwIssanssluunanuIouagivnamanermansfinwilunsansseduuumfiie
thaldlunisesnuuussadeuiiidvlumdeuazseduiianla Weouuarinauelasesnanisise

Review literature in science education research and academic articles published in

international journals for designing research methodology in the topic and level of interest;

Write and present a research proposal

2. uandvuden duualiideniSeunedneoluil lidesndn 4 misefn deil

Wonsedvitunguivingimansfing lidesndt 2 mihefin wassedvlunguivadavag
398 laitleendn 2 wihedn

nguIvInemansinet Lidasnda 2 wiein

19752 M1SIANTSISEUIINemansTiuade 2(1-2-3)

SCE752  Contemporary Science Learning

AATIgiLUAn 18T WuIMe sYRUUNTIansFeudinemans Megluainuaula
Vuadeasaadasiuuleuignsfinwivesiuasuund Useganldlunsdnnisseudinermansly
3unuazseduifdnaula

Analyze concepts, principles, approaches, models of science learning that being in
the interest, up-to-date, and in line with national and international education policies;
Apply in science teaching and learning according to the context and level of students’
interest

19753 msUssliunisiSeudinemanssiadie 2(1-2-3)

SCE753  Contemporary Science Learning Assessment

TATIALUIAN NENNT WWIN FULUUMSUTEEUNSISEUS NG ANEnS ﬁagﬂummau%
Wually asnadesiuulouignisAnwivesyiiuazuiuivd Ussendldlunisusailiunisseus
Inenemanslutuniarseduifanaul

Analyze concepts, principles, approaches, models for science learning assessments that

being in the interest, up-to-date, and in line with national and international education
policies; Apply in science learning assessment according to the context and level of

students’ interest
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w754 Usgaumsalnnsianisiseusinenans 2(0-4-2)

SCE754  Science Learning Experiences

AnUszaunisallunisasu n1sine NsduNANISIANITITEUTINGIMIERT Unausuay
uandsuuszaunsalluguiuusing q gansisagesiaineassd

Practice experience in teaching, supervising, observing the science teaching and
learning; Present and exchang experiences in various forms to the public creatively

w853 nsdeansiddunisdmsutinivenmansanw 2(1-2-3)

SCE853  Academic Communication for Science Educators

WeuUNANNIFLUAZUNAIINIYINIG PABITINTIUTITen1aInNemansuseIng rans
Anw aamwuﬁaLLazi‘a%miﬁ%aua%ga trauaddynsiauuinauet nauazlvames
dmTUMIUTEYININITTEAULIUYR

Write research and academic articles; Speak academically in the topics of science or
science education; Design media and methods of presentation; Present in an oral and a
poster form for international conferences

6854 NSWAUMANgATINemans 2(1-2-3)

SCE854  Science Curriculum Development

AnwInszuIUMITRUIENgnTIneImansasnsUsellundngnsinemans duaulas
danghamAdeniinrdesiumsimundngnsineimans senuuuvdngnsinenmansludosuas
sefuiitdnaula

Study processes of science curriculum development and science curriculum
evaluation; Search and Synthesize researches related to science curriculum development;
Design science curriculum in the topic and level of students’ interest

19855  MsimuNININdmIuAgInermans 2(1-2-3)

SCE855  Professional Development for Science Teachers

Anwunfn ngud nénmsitmuindnagineemans dufunardunsziauideniiedes
FUNINAILINANATINGIMENS BanNwUUNANgaIselATINITIRIUTIvITINATIne manslulssiny
finanaula

Study concepts, theories, principles of science teacher processional development;
Search and Synthesize researches related science teacher processional development; Design
a professional development curriculum or program for science teachers in an issue of

students’ interest
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6856 NIIWAINNFULUUNTINNTIS U INemans 2(1-2-3)

SCE856  Development of Science Learning Models

AnwinszuIumsiauIgULUUNsIansiieuineimans dudunazduniiginuidedn
AetestumsiannguuuunmsdnnisBoudinermans esnuuusluuunsdnnisiioudinermans
TuSosavseiuiitanaula

Study processes of science learning model development; Search and Synthesize
researches related to the development of science learning models; Design a science learning
model in the topic and level of students’ interest

6857 MINRUINSUTEIUNNSISeuTIneeans 2(1-2-3)

SCE857 Development of Assessments in Science Learning

=

AnwinszuiunsiaiuaIedanarisnisussiliunanissouiinemans duAunas

I
av a a

duasiznnuidenineitestunsimuinisusediunsseuiinemans ponUUUNTATeslonTe
BasusziiunsBeudinemansluFeuassefuiitanala

Study processes of tools and methods development for science learning assessment;
Search and Synthesize researches related to the development of science learning
assessments; Design tools or methods for science learning assessment in the area and level
of students’ interest

w858 msmundensiFeudinemans 2(1-2-3)

SCE858  Development of Science Learning Media

[y

AnunszurumsianndenisSeuiineimans duduuazdanszianuddefifedestunis
WaundonsSeuiinenmans senuuudenaizoudiveimansluavuazseiuiianaula

Study processes of science learning media development; Search and Synthesize
researches related to the development of science learning media; Design a science learning
media in the area and level of students’ interest

nguvanfuazide Liteendn 2 wilein

1%
aa o o

11861 atatugesdmIunTITemInemansin 2(1-2-3)

SCE861  Advanced Statistics for Science Education Research

ANYINITIATIEANYFIUUT AULUTUTIU AURUSUTIUTIManefLUs AuudsUsiu
U Indn avdusiug n1sannesdany uaresAUsznoudd1san Tlsunsumnaadflunisinse

Toya UNauaHaNITIATIENUaYaluIRMAINeIAmansany
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Study multivariate analysis, analysis of variance, multivariate analysis of variance,
repeated measures analysis of variance, correlation, multiple regression, exploratory factor
analysis; Use statistical software for data analysis; Present results of data analysis in science
education research

1862  addkildnstmesdnsunTIeNIINeImansAnY 2(1-2-3)

SCE862  Nonparametric Statistics for Science Education Research

AnwnunAauazndnnisvesadalilinisfimes msiinseinsddedrmilengu nyd
fethsaesnguiliudaszuazduiusiu nsdlfegsnnninaesnduiliudaszuasduiudiu uay
anduius THUsunsunsadiflunsiiasgvideys dnauenan1siasgiveys lwauidenisinen
AN SANT

Study concepts and principles of nonparametric statistics, analysis of one-sample
case, two independent-sample and related-sample cases, more than two independent-
sample and related-sample cases, correlation; Use statistical software for data analysis;
Present results of data analysis in science education research

19863  MTIATIZALULARALNITIATIATNAMTUNTINNIINEAIEnIANYT 2(1-2-3)

SCE863  Structural Equation Model Analysis for Science Education Research

Anwuifnnaznannisveslunaaun1slaseadng TR ReIRUsENRULTIEUSY n1s
AATIEMEUNE Teaaun1slasaasanyseau nsUssanuaInsfiwes Tolusunsuneadatunis
IATveya dnauanan1Tiaseveys lunuidemaineimansng

Study concepts and principles of structural equation model, confirmatory factor
analysis, path analysis, multi-level structural equation model, parameter estimation; Use
statistical software for data analysis; Present results of data analysis in science education
research

16864 MTILAUNMITRRUIMENNTING AT 2(1-2-3)

SCE864  Research in Science Curriculum Development

= = ¥

Anwmqui] nénns wnAnvesnTIdesundngasinenmans numulsTANTINAITeq
fumsidesundngnsineimans senuuunsiseiiefmumdngnsinermansluiseaaysesud
Hadnaule

Study theories, principles, concepts of research in science curriculum; Review
literature in science curriculum development research studies; Design a research
methodology for development of a science curriculum in the topic and level of students’

interest
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8865 MTIREAUNTHAINTIVITNdmMSUATINe@ans 2(1-2-3)

SCE865 Research in Professional Development for Science Teachers

ANYMGUE 1NN WUIAAYBINITITLAUNITHAIUIIV AN MTUATINE ANEAT NUNIY
'JiimﬂiiuﬁLﬁﬂ"s%’@qﬁ’umﬁ%’aé’mmsﬁmuﬁm%wﬁm%’mg"“mmmam% pONLUUMTIT8L oW
’J%']GU‘W?H‘VTTUﬂﬁ?]‘l/lﬁﬂﬂ’lﬂ@ﬂuﬁaﬂLLa‘”i fuNdl e dnaula

Study theories, principles, concepts of research in profession for science teachers;
Review literature in science teachers professional development research studies; Design a
research methodology for a science teacher professional development program in the topic
and level of students’ interest

6866 NITITUMUNMITAAUIFURUUNTINNSSEUIINeAans 2(1-2-3)

SCE866  Research in Science Learning Model Development

ANWINOYY NanNNI3 LLmﬁmaﬂmﬁ%’aéfmmiﬁw‘mgﬂLL‘UUﬂﬁ’éﬁ’mmiLﬁauiﬁwmmam%
mummiimmmﬁL?'imﬁﬁmﬁumfiﬁaﬁmﬁmmiﬂLmeiéTmﬂ’lsL%auf‘iwmmam% DBNUUUNITINY
Lwawmu’liﬂLL‘U‘Umiﬁ]ﬂﬂ’miamwmmamﬁummLLa‘“iz Fuiifanaula

Study theories, principles, concepts of research in science learning models; Review
literature in science learning model development research studies; Design a research
methodology for development of a science learning model in the topic and level of
students’ interest

6867 MITITUMUMITAILINITUSEUNTSISeuIInemans 2(1-2-3)

SCE867  Research in Science Learning Assessment Development

ANWINQEE NANNTT HUIAAYDINITITEAIUNITUTETUNITTEUTINGIAIENT NUNIY
MsunssufsdesiumsisefumsianmsusadiunsSeuiinermansd sonuuunsiteiiie
fimuinsUszliumsiseudinermansiuesuasseduidanauls

Study theories, principles, concepts of research in science learning assessment;
Review literature in science learning assessment research studies; Design a research
methodology for development of a science learning assessment in the topic and level of
students’ interest

w868 MU siaAensGeudinetmans 2(1-2-3)

SCE868  Research in Science Learning Media Development

Anwmgui dnn1s uwaRnvesmsIoiudenisieusineimans n13fnyvinuiden

LﬂEJ’JGUEN ﬂ'ﬁ@@ﬂLL‘U‘Uﬂ’]ﬁ’J%EJL‘W@WG&JH?H@ﬂWiLﬁBU?’W}Uﬂﬂﬂﬁﬁﬂuﬁ@ﬂLL@“’§$ AUNT 03 anaula
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Study theories, principles, concepts of research in science learning media, Review
literature in science learning media development research studies; Design a research
methodology for development of a science learning media in the topic and level of
students’ interest

a s
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GRD891 Dissertation
MeAEMIU wu 2.2 GidrAneiidniaiygng

1. BUINIVIVIAY

19651 FUNUNIYTINVIEIERIANET 1 1(0-2-1)

SCE651 Seminar in Science Education Research 1

AUAULATEUATIZRNITITENIINGIAERTANET TAT1ERUUILLNIUITENIINYIANERS
Anw szyfuus Mandde fuuazanudidguessideluideiauls numunssunssuduys
Tudefiaula

Search and synthesize research in science education; Analyze trends of research
studies in science education; Identify the variables, research questions, backgrounds and
significants of an interested research topic; Review literature about the variables in an
interested research topic

19652 FUNUNINIINYIMENTANY 2 1(0-2-1)

SCE652 Seminar in Science Education Research 2

Warunssunauidedmsunsifuimewnslunsasivinsdeunanuivinisdeies
NMsUsTYRYINTT Wiauenuddudasisasdunvdingy

Develop a draft of a research article for publishing in academic journals or in the

proceeding of academic conferences; Present a research study to public in English language

18653 UseiR sTsunAuasUsugineeans 2(1-2-3)

SCE653 History, Nature, and Philosophy of Science

AnwUse i USg WarsIsufvedinemans ATIsRANuduNUSTEnI9UsE IR Usagn
LaEsTINIAvEINeImans Anwin1sdanmsiseuiavysuiliusssuyAvesineimans Ussanalily

[y

nsIaNsiseuInemansluaviarseaunidnaula
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Study history, philosophy, and nature of science; Analyze interrelation between
history, philosophy and nature of science; Study learning and assessment of the nature of
science; Apply in science learning according to the area and level of students’ interest

19654 N5ONHUUNTIANSISEUIINeMmans 2(1-2-3)

SCE654 Designing Science Learning

Anwmgu sUkUU waznadalunisdanisiseusingirans eaniuun1sIANIsseus
Inegneansluanuazseauiinanala

Study theories, approaches, and techniquies of science learning; Design science
learning according to the area and level of students’ interest

19662 afffiugIud MU TN eineeansine 2(1-2-3)

SCE662 Basic Statistics for Science Education Research

AnwunAnuarrdnnsvesadndmssauazadfgndiildlumafondnemansing
N1sNAABUANNAFIN N15UTEUINAINITITNDT N1SNAABUAIN N1TIATIEAINLUTUTIU N9
Bnsviavduiug Iusunsumsadalunmsivieideya Weonldadiflunuidemaineimansfny

Study concepts and principles of descriptive and inferential statistics used in science
education research, hypothesis testing, parameter estimation, t-test, analysis of variance,
correlation analysis; Use statistical software for data analysis; Select statistics in science
education research

711 NYIAENTIINEITENEAN 2(1-2-3)

SCE711 Thematic Science

AnwIngug Mé’ﬂmi‘ﬁ'ﬁﬁﬁ'iymN'ﬁmmmamﬂuawwﬁﬂ 9 Uvimﬂm'immit,ﬁaa%ms
Usngmisaisemgnsallusssumafiluussuaule deansluguuuusing 4 egnsadnsasse

Study theories and main concepts in an area of sciences; Integrate of knowledge for
explaining natural phenomena or events in issues of interest; Communcate creatively in
various forms

14751 UINNITUNININGIANAANTANE 2(1-2-3)

SCE751 Innovation in Science Education

FUATIZAUTZANUAZNANNITNAIUIUINNTTUNIINYIAIERTANY) FUALLAZEIATIZRDIA
muFnaAte adsassruinnssuduinenmansanuluaviuassesuiianauls

Syntesize types and concepts of innovation development in science education;

Search and synthesize knowledge from research studies; Create an innovation in science

education according to the area and level of students’ interest
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w761 sulguinideduaamine mansan 2(1-2-3)
SCE761 Advanced Research Methodology in Science Education

= =

Anw5LL 08Ul TIVeN Y I LI UITYNIINYIANARSTANYILUINTANTTLAUUIUIBIR FATIEN

L3 = v

Hupsreisnfouisifelunuidomdnemansinuiiadaiinn anniw wassauds Ussgndld
sufuisitefimngansuidedfesitanala

Study research methodologies in science education research published in
international journals; Analyze and synthesize quantitative, qualitative, and mixed method
research in science education; Apply appropriate research methodology for students' interest
research topic.
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YY)

19851 dunundedugamaineimansinw 1 1(0-2-1)

SCE851 Advanced Research Seminar in Science Education 1

NUMILITTUNTINIINGUITB LAz UNANLIENIINEmansfnwlagldn1sitasizioAuiu
Feuunanuivinsieaduiulsiiauladiefuiweunsiunsansivinis

Review literature in science education research studies and articles using meta-
analysis method; Write an academic article about an interested research variable for
publishing in an academic journal

119852 é’wuﬁ%’a%’uqqmﬁwmmamﬁﬂm 2 1(0-2-1)

SCE852 Advanced Research Seminar in Science Education 2

numwssanssuluunaniseuarinnmamdnemansineilunsasseduuumfidie
Panlfluniseenuuusadeuisidolumdesazseiuiiauls Wounasinauslasesnaniside

Review literature in science education research and academic articles published in
international journals for designing research methodology in the topic and level of interest;
Write and present a research proposal

2. wuandvden fmualfidenSeusedviseluil litoendn 8 minefn fail

nguIgIneAans litesndn 2 wilefin

18611 nannsdAg Al U UINe MR IANY 2(1-2-3)

SCE611 Essential Principles of Chemistry for Science Education

[

WATMLUIAATNAIAY LUIARTIAAIALAADY LaZTNEENTZUIUNITNIINIAIE@NSNE ALY
a U a aaa a v a aa [ o a o
NeavayMeLazsiinresans Ufasenall wasumandl wazasludiaussdniu dluldluniside
Mmydngmansanuluivenidnauls dearsluguuuuning o egraieassa

Analyze essential concepts, misconceptions, and science process skills in particles

and types of substances, chemical reactions, chemical energy, and substances in everyday
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life; Apply for science education research study in the topic of students’ interest; Creatively
communicate in various forms
18612 nanATEAYN TN @S UINEIE @R TANY 2(1-2-3)
SCE612 Essential Principles of Biology for Science Education
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Analyze essential concepts, misconceptions, and science process skills in structure
and process of life, genetic inheritance, evolution and biodiversity, and ecology; Apply for
science education research study in the topic of students’ interest; Creatively communicate
in various forms

18613 nanNTdIAYNNAENAGUSUINAER TANE 2(1-2-3)

SCE613 Essential Principles of Physics for Science Education
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Analyze essential concepts, misconceptions, and science process skills in force, mass,
laws of motion, and energy; Apply for science education research study in the topic of
students’ interest; Creatively communicate in various forms

W614  RANATEAYIINEFERSlAaNE NS UINEFER AN 2(1-2-3)

SCE614 Essential Principles of Earth Sciences for Science Education
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Analyze essential concepts, misconceptions, and science process skills in geological
processes, rocks, minerals, climate system, and geohazard; Apply for science education
research study in the topic of students’ interest; Creatively communicate in various forms
W615  REANNIAIRYNINAITIFIEATE NI UINE AR TANY) 2(1-2-3)
SCE615 Essential Principles of Astronomy for Science Education
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Analyze essential concepts, misconceptions, and science process skills in formation
of universe, planets, stars and astronomical phenomena; Apply for science education
research study in the topic of students’ interest; Creatively communicate in various forms

WW616  UANMTEIAYNITINGINITATUI NTeRALUULazIALUlaE 2(1-2-3)

AusuIneImIansAne

SCE616  Essential Principles of Computing Science Design and Technology

for Science Education
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Analyze essential concepts, skills and process in computing science design and
technology; Apply for science education research in the topic of students’ interest;
Creatively communicate in various forms

19811 AUUIN AN 2(0-4-2)

SCE811 Seminar in Science
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Analyze and synthesize issues in science and technology research and development
trends in relation of science and technology to society; Creatively communicate in various
forms for promoting scientific literacy
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SCE655  Designing Assessment in Science Learning
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Study theories and main concepts in assessments of science learning including
assessment for learning, as learning, and of learning; Synthesize processes for the
development of assessment tools; Design assessment tools in the topic and level of

students’ interest
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SCE656 Science Curriculum Innovation
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Analyze the development of the standard frameworks and science curriculums in
Thailand and other countries; Synthesize science curriculum innovations; Develop and
implement curriculums in various contexts

w657 wimnssudensiiouinermans 2(1-2-3)

SCE657  Science Learning Media Innovation
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Analyze the development of science learning media; Analyze of advantages and
limitations of various forms of science learning media; Search and sysnthesize research
related to science learning media innovation; Apply science learning media to use in the
area and level of students’ interest

19658 winnssunsdeansingrmans 2(1-2-3)

SCE658 Science Communication Innovation
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Analyze the development of science communication, Principles and methods for
science communication in various forms, Design and communicate science to the public in a
consideration of the science attitudes and perceptions of citizen in the society creatively

9752 M1SIANTSISERIIemansTiuade 2(1-2-3)

SCE752  Contemporary Science Learning
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Analyze concepts, principles, approaches, models of science learning that being in
the interest, up-to-date, and in line with national and international education policies;
Apply in science teaching and learning according to the context and level of students’

interest
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1W753  nsUsEdiunsSeuTIne ean ey 2(1-2-3)

SCE753  Contemporary Science Learning Assessment
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Analyze concepts, principles, approaches, models for science learning assessments that

being in the interest, up-to—date, and in line with national and international education
policies; Apply in science learning assessment according to the context and level of
students’ interest

w754 Uszaunsalmsdnnsiseuiinendans 2(0-4-2)

SCE754  Science Learning Experiences

AnUszaunisallunisaeu n1sine NsdFuNAN15IANITISEUTINGIMIERT Udnausuay
L.LaﬂLﬂﬁauﬂizaUﬂﬂim’iugﬂLL‘UU@'N 9 gL RENATIATIA

Practice experience in teaching, supervising, observing the science teaching and
learning; Present and exchang experiences in various forms to the public creatively

w853 m3deansididvnsdmiutninermansanm 2(1-2-3)

SCE853  Academic Communication for Science Educators
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Write research and academic articles; Speak academically in the topics of science or
science education; Design media and methods of presentation; Present in an oral and a
poster form for international conferences

6854 NSWAUNMANgATINeAans 2(1-2-3)

SCE854  Science Curriculum Development
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Study processes of science curriculum development and science curriculum
evaluation; Search and Synthesize researches related to science curriculum development;

Design  science curriculum in the topic and level of students’ interest
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6855 MSRUNIYANEmSTUATINeenans 2(1-2-3)

SCE855  Professional Development for Science Teachers
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Study concepts, theories, principles of science teacher processional development;
Search and Synthesize researches related science teacher processional development; Design
a professional development curriculum or program for science teachers in an issue of
students’ interest

14856 miﬁﬁumgﬂLLUUﬂ’]ﬁ@ﬂ’]iﬁ&miﬁw&nmam% 2(1-2-3)

SCE856  Development of Science Learning Models
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Study processes of science learning model development; Search and Synthesize
researches related to the development of science learning models; Design a science learning
model in the topic and level of students’ interest

6857 MINRWINSUTBEIUNNSSsuTIneeans 2(1-2-3)

SCE857 Development of Assessments in Science Learning
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Study processes of tools and methods development for science learning assessment;
Search and Synthesize researches related to the development of science learning
assessments; Design tools or methods for science learning assessment in the area and level
of students’ interest

18858  MIsHmUNdONTSISEUIINeIMans 2(1-2-3)

SCE858  Development of Science Learning Media
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Study processes of science learning media development; Search and Synthesize
researches related to the development of science learning media; Design a science learning

media in the area and level of students’ interest
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SCE861  Advanced Statistics for Science Education Research
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Study multivariate analysis, analysis of variance, multivariate analysis of variance,

repeated measures analysis of variance, correlation, multiple regression, exploratory factor

analysis; Use statistical software for data analysis; Present results of data analysis in science
education research
1862  addklldnsdmesdnsumTIenIIneImansfing, 2(1-2-3)
SCE862  Nonparametric Statistics for Science Education Research
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Study concepts and principles of nonparametric statistics, analysis of one-sample

case, two independent-sample and related-sample cases, more than two independent-

sample and related-sample cases, correlation; Use statistical software for data analysis;

Present results of data analysis in science education research
19863  MTIATIEAlUAAFUNITIATIASNAMTUNMTIEMEINeImansAne) 2(1-2-3)
SCE863  Structural Equation Model Analysis for Science Education Research
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Study concepts and principles of structural equation model, confirmatory factor

analysis, path analysis, multi-level structural equation model, parameter estimation; Use

statistical software for data analysis; Present results of data analysis in science education

research
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SCE864  Research in Science Curriculum Development
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Study theories, principles, concepts of research in science curriculum; Review
literature in science curriculum development research studies; Design a research
methodology for development of a science curriculum in the topic and level of students’
interest

16865  MTITLAUMTHAUIINWMTUATINeeans 2(1-2-3)

SCE865 Research in Professional Development for Science Teachers
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Study theories, principles, concepts of research in profession for science teachers;
Review literature in science teachers professional development research studies; Design a
research methodology for a science teacher professional development program in the topic
and level of students’ interest

6866 NITIFUMUNMIRAUIFULUUNTIANSSEUIINemans 2(1-2-3)

SCE866  Research in Science Learning Model Development
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Study theories, principles, concepts of research in science learning models; Review
literature in science learning model development research studies; Design a research
methodology for development of a science learning model in the topic and level of
students’ interest

6867 NTITYMUNTINAUINTUTHEUNTISBUSINeImanS 2(1-2-3)

SCE867  Research in Science Learning Assessment Development

AnwIngui naNN1T WUIAAYBINITITEAUNITUTLHUNITSBUTINGIAEnS NUNIY
MsaunssERndesiumsiTefumsimuinsUssidiumsBeuinermanss senuuunsideiile

o a a [N d' v adaa
WﬁumﬂﬁﬂizLaJumiLinugwmmmﬁuwaﬂLLazizﬂuwuamﬁﬂﬁ]

a7



Study theories, principles, concepts of research in science learning assessment;
Review literature in science learning assessment research studies; Design a research
methodology for development of a science learning assessment in the topic and level of
students’ interest

w868 mAIeumsiaAsnsioudineimans 2(1-2-3)

SCE868  Research in Science Learning Media Development
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Study theories, principles, concepts of research in science learning media, Review
literature in science learning media development research studies; Design a research

methodology for development of a science learning media in the topic and level of

students’ interest
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canal-grown water morning glory (Ipomoea aquatica Forssk) in Nakhon Nayok
Province. Applied Environmental Research 2020;(42)1:26-42.

Silprasit K, Thummajitsakul S. Short ITS DNA barcode effectively distinguishes the medicinal
plants Cyclea barbata. Songklanakarin Journal of Science and Technology 2020;
1197-1206.

Thummajitsakul S, Thongkerd N, Pholmeesap B, Phankham P, Silprasit K. Assessment of
Organophosphate and Carbamate Insecticides and Heavy Metal Contamination in
Canal-Grown Water Morning Glory (lpomoea aquatica Forssk) in Nakhon Nayok
Province, Thailand. Applied Environmental Research 2019;(42)1:26-42.

Satachon P, Keawmoon S, Rengsungnoen P, Thummajitsakul S, Silprasit K. Source and
Health Risk Assessment of Heavy Metals in Non-Certified Organic Rice Farming at
Nakhon Nayok Province, Thailand. Applied Environmental Research 2019;(41)3:96-
106.

Thummajitsakul S, Sitthithaworn W, Silprasit K. High performance thin layer chromatography
fingerprint and antioxidant activities of Cyclea barbata in Thailand. Agriculture and
Natural Resources 2019;(53)5:479-486.

Thummajitsakul S, Sangdee C, Thaisa S, Ruengwiroon P, Silprasit K. The Monitoring of
Organophosphorus and Carbamate Insecticides and Heavy Metal Contents in Paddy
Field Soils, Water and Rice (Oryza sativa L.). Pertanika Journal of Tropical
Agricultural Science 2019;(42)1:61-77.

Thummajitsakul S, Boonburapong B, Silprasit K, Antioxidant and Antidiabetic Effects of
Garcinia schomburgkiana Extracts and Fermented Juices, Pertanika J. Trop. Agric. Sc.
2019; (42)1:45-60.

Thummajitsakul S, Subsinsungnern R, Treerassapanich N, Kunsanprasit N, Puttirat L,
Kroeksakul P, Silprasit K. Pesticide and Heavy Metal Contamination: Potential
Health Risks of Some Vegetables and Fruits from a Local Market and Family Farm in
Ongkharak District of Nakhon Nayok Province, Thailand. Pertanika Journal of
Tropical Agricultural Science 2018;41 (3):987-1001.
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Saelee N, Chuankrerkkul N, Wanakamol P. Microstructure and properties of zirconia-alumina
composites fabricated via powder injection molding. Journal of Metals, Materials
and Minerals 2021;(31)1:73-80.
Plaipichit S, Wicharn S, Puttharugsa C, Wanakamol P, Buranasiri P. Virtual X-Ray
Diffractometer using Acoustic Wave for Material Science Education. Journal Of
Physics: Conference Series 2018;1144:012140. doi: 10.1088/1742-
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Saelee N, Nonthathi W, Chuankrerkkul N, Wanakamol P. Effects of Alumina Content and
Sintering Temperature on Zirconia-Alumina Composites Fabricated by Powder
Injection Molding. Proceedings of the 5th International Conference on Smart
Materials and Nanotechnology; 2020 December 1-4, Pattaya, Thailand. p.141-146.
Klaocheed O, Wanakamol P, Aeimbhu A. Preparation and Characterization of Gold/Titanium
Dioxide Nanocomposite Fibers through Electrospinning Technique, Asia-Pacific
Conference on Engineering and Natural Sciences; 2019 December 26-28, Phuket,

Thailand. pp. 290.
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Panich W, Tejangkura T, Chontananarth T. Novel high-performance detection of Raillietina
echinobothrida, Raillietina tetragona, and Raillietina cesticillus using loop-mediated
isothermal ampilification coupled with a lateral flow dipstick (LAMP-LFD) Veterinary
Parasitology 2021;109396.
Patarwut L, Chontananarth T, Chai JY, Purivirojkul W. Infections of Digenetic Trematode
Metacercariae in Wrestling Halfbeak, Dermogenys pusilla from Bangkok Metropolitan
Region in Thailand. The Korean Journal of Parasitology 2020;58(1):27-35.
Anucherngchai S, Chontananarth T, Tejangkura T, Wongsawad C. Molecular classification of

rumen fluke eggs in fecal specimens from Suphanburi Province, Thailand, based on
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cytochrome C oxidase subunit 1. Veterinary Parasitology: Regional Studies and Reports
2020; 20:100382.

Nak-on S, Chontananarth T. Rumen fluke, Fischoederius elongatus ( Trematoda:
Gastrothylacidae): preliminary investigation of suitable conditions for egg hatching.
Veterinary Parasitology 2020;p.109135.

Dunghungzin C, Chontananarth T. Prevalence of cercarial infections in freshwater snails and
morphological and molecular identification and phylogenetic trends of trematodes.
Asian Pacific Journal of Tropical Medicine 2020;13(10):439- 447.

Wiroonpan P, Chontananarth T, Purivirojkul W. Cercarial trematodes in freshwater snails from
Bangkok, Thailand: Prevalence, morphological and molecular studies, and human
parasite perspective. Parasitology 2020;148(3):366-383.

Rodboon T, Sirilun S, Okada S, Kariya R, Chontananarth T, Suwannalert P. Modified Riceberry
rice  extract suppresses melanogenesis-associated cell differentiation through
tyrosinase-mediated MITF downregulation on B16 cells and in vivo zebrafish embryos.
Research in Pharmaceutical Sciences 2020;15(5):491-502.

Dunghungzin C, Chontananarth T. The prevalence of cercarial infection and development of a
duplex PCR for detection of the cercarial stage of Haplorchis taichui and H. pumilio in
first intermediate hosts from Chai Nat province, Thailand. Acta Tropica
2020;214:105795.

Watcharakranjanaporn T, Sabaijai M, Dunghungzin C, Chontananarth T. Preliminary data of
Ascaridia galli infections in Gallus gallus domesticus and the development of specific
primer based on the NADH dehydrogenase subunit 4. Journal of Parasitic Diseases
2020; https://doi.org/10.1007/512639-020-01321-6.

Nichapat K, Chontananarth T. Prevalence and mean intensity of monogeneans infection in
goldfish (Carassius auratus) from fish farms in Ratchaburi province, Thailand. Khon
Kaen Agriculture Journal 2020;48 suppl 1:169-174.

Warakorn B, Chontananarth T. Epidemiological situation and molecular identification of
Echinostoma revolutum (Froelich, 1802) in Filopaludina snails from Sa Kaeo province.
Khon Kaen Agriculture Journal 2020;48 suppl 1:175-182.

Anucherngchai S, Chontananarth T. Echinostoma revolutum: Development of a high
performance DNA-specific primer to demonstrate the epidemiological situations of
their intermediate hosts. Acta tropica 2019;189:46-53.

Anucherngchai S, Chontananarth T, Tejangkura T, Chai JY. The study of Cytochrome B (CYTB):
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species-specific detection and phylogenetic relationship of Echinostoma revolutum,
(Froelich, 1802). Journal of parasitic diseases 2019;43(1):66-74.

Buddhachat K, Chontananarth T. Is species identification of Echinostoma revolutum using
mitochondrial DNA barcoding feasible with high-resolution melting analysis?.
Parasitology research 2019;118(6):1799-1810.

Chontananarth T, & Parawat J. Development of Cytochrome B, a new candidate gene for a
high accuracy detection of Fasciola eggs in fecal specimens. Veterinary parasitology
2019;274: 108922.

Intasri C, Chontananarth T. Prevalence of larval stage of trematode infection in freshwater
snails in agricultural areas in Chachoengsao province. Khon Kaen Agriculture Journal
2019;47 suppl 1:283-288.

Chontananarth T, Anucherngchai S, Tejangkura T. The rapid detection method by polymerase
chain reaction for minute intestinal trematodes: Haplorchis taichui in intermediate
snail hosts based on 18s ribosomal DNA. Journal of Parasitic Diseases 2018;42(3):423-
432.

Parawat J, Sabaijai M, Chontananarth T. The prevalence and morphological characteristic of
the intestinal helminthes in Hoplobatrachus rugulosus ( Wiegmann, 1834) from
Amphoe Pho sai, Ubon Ratchathani province Khon Kaen Agriculture Journal 2018;46
suppl 1:986- 991.

Anucherngchai S, Panich W, Chontananarth T. The occurrence of the intestinal trematodes,
Echinostoma revolutum ( Froelich, 1802) infection in freshwater snails on the
agricultural area of Chainat province, Thailand. province Khon Kaen Agriculture Journal

201846 suppl 1:980- 985.
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Poungsangsuk W, Chontananarth T. Prevalence of Cercarial Infection of Freshwater Snail
from Nakhon Pathom Province Proceedings of the ASTC 2018 The 6th Academic
Science and Technology Conference; 2018 June 6, Bangkok, Thailand, pp.284-290.
Sabaijai M, Panich W., Chontananarth T. Morphological and molecular identification of

helminth infection in Trichopodus trichopterus (Pallas, 1770). Province Proceedings
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of the ASTC 2018 The 6th Academic Science and Technology Conference; 2018
June 6, Bangkok, Thailand, pp. AS109-115.-120.

Kariya J, Eiamfiam M, Chontananarth T. The study of prevalence of Trichuris spp. egg in cow
(Bos taurus) from agricultural areas in the Chao Phraya basin Proceedings of the
ASTC 2018 The 6™ Academic Science and Technology Conference; 2018 June 6,
Bangkok, Thailand, pp. AS532-536.

Sansao P, Chontananarth T. Epidemiological situation of infective stage of intestinal
trematode Echinostoma spp.in freshwater snails from agricultural areas of Singburi
province.  Proceedings of the ASTC 2 0 1 8 The 6th Academic Science and
Technology Conference; 2018 June 6, Bangkok, Thailand, pp. BS175-179.

Pumsuwan T, Nammungkun S, Chontananarth T. The Prevalence of Helminths in Some
Freshwater Fish from Noi River in Phra Nakhon Si Ayutthaya Province. Proceedings
of the ASTC 2018 The 6th Academic Science and Technology Conference; 2018
June 6, Bangkok, Thailand, pp. BS201-206.

Maythangkongwong N, Thongdee N, Chontananarth T. Epidemiological situation of cercarial
stage of minute intestinal trematode, Haplorchis taichui at Chainat province.
Proceedings of the ASTC 2 0 1 8 The 6th Academic Science and Technology
Conference; 2018 June 6, Bangkok, Thailand, pp. HS15-20.

2. uaumednnsludnwasduy
2.1 &nSUnT

Yalnsias (primer) #azdam35993U (DNA probe) fisunzdaiu 28d 81578 UL (285 rDNA)
d1mSunsianinelsaannana Raillietina (R echinobothrida, R. tetragona ae R.
cesticillus) AruimnalingU-luadianian lolgisesuoanonuaiindu e waud (Loop-
mediated isothermal amplification %38 LAMP) ayugfiulHuns19iauuuuaud (Lateral
flow dipstick 138 LFD) (aufifve 2003002703)

Yalnsiwes (primer) kagd105333U (DNA probe) dmsunisnsiaansiugnssuvesneslulidald
wiln Echinostoma revolutum was E. miyagawai lago1dauizewand (LAMP: loop-
mediated isothermal amplification) kazN15UszeNALEAULNUATIVADUALOULD
Tulewsuiges (DNA biosensor dipstick) (iaufidie 2003002704)

Yalnsiues (primer) LagfIn5393U (DNA probe) dmfuni1snisansiugnssuveane sluliianld
Wil Faciola gigantiga Aumatiaaud (LAMP: loop-mediated isothermal amplification)

wazrunsvaeuAsuelulowuwes (DNA biosensor dipstick) (lfifue 2103000550)
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- Physical Vapor Deposition Techniques (Sputtering, E-beam Evaporation)
- Thin Films Characterizations
- Preparation of TEM Sample

- Optical Thin Films Characterizations
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Lertvanithphol T, Limnonthakul P, Homon C, Jaroenapibal P, Chananonnawathorn C,

Limwichean S, Eiamchai P, Patthanasettakul V, Tantiwanichapan K, Sathukarn A,
Nuntawong N, Klamchuen A, Songsiriritthigul P, Horprathum M. Facile fabrication and
optical characterization of nanoflake aluminum oxide film with high broadband and

omnidirectional transmittance enhancement. Optical Materials 2021;111:110567.
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Lumjeak S, Lertvanithpol T, Horprathum M, Songsirirtthicul M, Limnonthakul P.
Super hydrophobicity of sputtered PTFE films on nanotextured aluminum surface.

Journal of Metals, Materials and Minerals 2018;28(1):1-5.
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Khamkhom P, Pokai S, Chananonnawathorn C, Horprathum M, Eiamchai P, Pattantsetakul V,
Limwichean S, Nuntawong N, Limnonthakul P, Kaewkhao J. Hydrothermal synthesis
of photo-induced hydrophilic ZnO nanorods, Materials Today: Proceedings
2018;5(6):pp. 14121-14125
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- Carbon footprint and carbon society

- Soil and ecosystem respiration

- Greenhouse gas inventory

- Plant Physiology, especially Plant growth and Photosynthesis
- Root dynamic in rice cultivation and forestry

- Carbon cycle in forest and agriculture

- Climate change and Global warming

- Water management in paddy field
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Bumrungbood J, Hanpattanakit P, Chidthaisong A, Saeng-Neam S, Vanitchung S. Efficiency of Water
Management by Alternative Wetting and drying on rice growth and production.
Srinakharinwirot University (Journal of Science and Technology) 2020;12(24):10-22.

Hanpattanakit P, Pimonsree L, Jamnongchob A, Boonpoke A. CO2 emission and reduction of
tourist transportation at Kok Mak Island, Thailand. Chemical Engineering Transactions
2018;63:37-42.

Promijittiphong C, Junead J, Hanpattanakit P. Greenhouse gas emission and mitigation from sports
tourism in Benja Burapha Cycling Rally, Sa Kaeo, Thailand. Chemical Engineering
Transactions 2018;63:397-402.

Bulsathaporn A, Suekhum D, Hanpattanakit P, Sanwangsri M, Chidthaisong A, Towprayoon S,
Inubushi K, Limtong P. Soil CO2 emissions measured by closed chamber and soil gradient
methods in dry dipterocarp forest and sweet sorghum plots. ScienceAsia 2018; 44(1):1-10.

Intanil P, Sanwangsri M, Boonpoke A, Hanpattanakit P. Contribution of Root Respiration to Soil
Respiration during Rainy Season in Dry Dipterocarp Forest, Northern Thailand. Applied
Environmental Research 2018;40(3):19-27.
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Tammadid W, Chanonmuang P, Plagsanoi J, Vanitchang S, Chidthaisong A, Hanpattakit P.
Partitioning of Soil Respiration in Primary Dry Dipterocarp Forest at Nakhon Ratchasima
Province, Thailand. Proceeding of the Conference on 9" International Conference on
Environmental Engineering, Science and Management; 2020 May 27-29, 2020, The
Heritage Chiang Rai, Thailand. pp. 365-372.
Amnat Chidthaisong and Phongthep Hanpattanakit. (2018). Simulating CO, Emissions from
Tropical Forest Soils by Denitrification-Nitrification Decomposition (DNDC) Model.
Proceeding of the 11th International Conference on Chemical, Agricultural, Biological and

Environmental Sciences (CABES-2018); 2018 April 17-18, Kyoto, Japan. pp. 14-22.
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NM5ERUTIMINET, Avidu@Enw (STEM Education)
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Safkolam R, Khumwong P, Pruekpramool C, Hajisamoh A. Effects of Islamic scientist history
on seventh graders’ understanding of nature of science in a Thai Islamic private
school. Jurnal Pendidikan IPA Indonesia 2021;10(2):282-291.
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Buatip S, Chaivisuthangkura P, Khumwong P. Enhancing science teaching competency among
pre-service science teachers through blended-mentoring process. International
Journal of Instruction 2019;12(3):289-306.
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Kaewklom W, Khumwong P, Dahsah C. Opinions of Primary Science Teachers on 4C3RA+
Guidelines to Design STEM Lesson Plans. Proceedings of the International Annual
Meeting on STEM Education (I AM STEM); 2018 August 13-15, Avani Khon Kaen Hotel,
Thailand, Journal of Physics: Conference Series, 1340, doi:10.1088/1742-
6596/1340/1/012013
Pantongkam M, Wongboonnak S, Khumwong P. Teaching Ecology and Environment and Its Effects
on the Environmental Conciousness of Grad 9 Students: A Preliminary Self Study. The
Proceeding of International Conference for Science Educators and Teachers; June 6-8,
Phuket, Thailand, AIP Publishing; 2018. https://doi.org/10.1063/1.5019524
Phonphuet P, Kanyaprasith K, Khumwong P, Praphairaksit N. The Effect of Integrating of Cooperative
Learning into 5E Inquiry Learning Model on Interpersonal Skills of High School Students.
The Proceeding of International Conference for Science Educators and Teachers; June 6-8,
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Rumchatsakul T, Seetee N. The trend of middle school students’ science reasoning abilities
in Thailand. Proceeding of the East-Asian Association for Science Education; 2021
June 18-20, Shizuoka University, Shizuoka, Japan. pp.182-183.

Khansumrit S, Seetee N. Creative problem-solving abilities of Thai middle school students in
special science-math class. Proceeding of the East-Asian Association for Science
Education; 2021 June 18-20, Shizuoka University, Shizuoka, Japan. pp. 80-81.

Dahsah C. Pruekpramool C, Seetee N, Khumwong P, Promkatkeaw T, Sangpradit T, Lamainil
S. A guideline for gifted and talented middle school students in science,
mathematics, and technology project courses. Proceeding of the East-Asian
Association for Science Education; 2021 June 18-20, Shizuoka University, Shizuoka,
Japan. pp.85-86.

Junchaipoom, P and Seetee, N. Scientific reasoning ability on the topic of electrochemistry
of enrichment science classroom students at Kannasootsuksalai school. Proceeding
of the 7™ International conference for science educators and teachers; 2019 August
8-9, Pattaya, Thailand. pp. 104-110.
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« Atmospheric Science and Climate Change

« Greenhouse Gases Inventory, mitigation and adaptation

» Critical Load (CL) Model

» Methane Oxidation, Nitrous Oxide Emission and Production Pathway

 Low Carbon Society
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