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Being Professional Science Teacher
N7 1
aAnsAneUane

UGN
Elective Course
AN
Elective Course
UGN
Elective Course
NNTIVIINGFERIANE
Research in Science Education
nMsEnUURNSINIneFInemansseninaiey
Training for Science Teacher Profession
duuun 1 (aidumiiein)

Seminar 1 (Non-credit)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

94 15 %uQena

33U

3(x-x-X)

3(x-%-x)

3(x-x-X)
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1(0-2-1)
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13 Mu8nn
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7 1
MAnTou
M alulad wazunaaseuFInermans
Language, Technology, and Learning Resource in Science
nsinnazUssiiunamsiseusinemans
Assessment and Evaluation of Learning in Science
WPITNUS 1 WU N WU N 2
Thesis 1, Type A2
374

b '
v oA

YUUN 2
= 1%
NA1ANTIANEIAU

nsufUiAmsaeuInemansiulsaseu 1

Practicum Teaching Science in School 1 (litfeenin 240 3139)
duuun 2 (Lidumiiein)

Seminar 2 (Non-credit)

INGNUS 2 WNU A WUU A 2

Thesis 2, Type A2

33U

b '
v oA

YUUN 2
=
aAANsANEIUane
nsuURnsaewInemanslulsaseu 2
Practicum Teaching Science in School 2 (lsitioanin 240 F2lus)
NGTUNUS 3 WAL A WUU A 2
Thesis 3, Type A2
593

3(2-2-5)

3(2-2-5)

3 UUBAR

9 %8R

3(0-16-8)
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3.1.4.3 UHU ¥ (KUY 3 21ANTSANYI-AFUTEIINT)

b '
v oA

FUUN 1
AMANTSANYIAY
wqwﬁﬁugmmqmiﬁﬂm 3(3-0-6)
Theoretical Foundations of Education
seilouisidensdenuenans (Litduniiein) 3(3-0-6)
Research Methodology in Social Sciences (Non-credit)
AmRAIn SN mansiledendidsdu 3(2-2-5)
Scientific Literacy for Sustainable Society
VANGATHANITINNITRYUSINGIFNANTLUUYTUINIS 3(2-2-5)
Integrated Science Curriculum and Learning Management
39 9 wulena
U 1
aamsAneUane
Jaen 3(x-x-X)
Elective Course
W den 3(x-X-X)
Elective Course
avfufnuniiornugluanissud 21 3(2-2-5)
STEM Education for 21 Century Skills
NFITLNINYIFERSAN Y 3(2-2-5)
Research in Science Education
U 12 wiawna
U 1
AAgaTeu

¥ aen 3(x-x-X)
Elective Course
Aden 3(x-X-X)
Elective Course
A den 3(x-X-X)
Elective Course
dunwn 1 (lddunihein) 1(0-2-1)

Seminar 1 (Non-credit)
S 9 waenA



378572 dunun 2 (laitdunuaein)
Seminar 2 (Non-credit)

378591 n1sAuAINDaTY 1
Independent Study 1

378592 N1IAUAIDATE 2
Independent Study 2

378593 N13AUAINDATE 3
Independent Study 3
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3.1.4.4 UKy ¥ (KUY 1 21ANTSANYI-AFUTEIINT)

T 1
yquffiugiunamsding
Theoretical Foundations of Education
szileuIidensdinuaans (lidumiiein)
Research Methodology in Social Sciences (Non-credit)
ANNaAIRFAMEImansIledenn i By
Scientific Literacy for Sustainable Society
VANGATHALNTINNITSHUTINGIFNAATLUUYTUINIS
Integrated Science Curriculum and Learning Management
avifuAnuiierinugluamssud 21
STEM Education for 21 Century Skills

33U

LGN
Elective Course
G0N
Elective Course
N
Elective Course
NN PERITANE
Research in Science Education
dunwn 1 (lddunihein)
Seminar 1 (Non-credit)
nsAUAINDATE 1
Independent Study 1

EIPEY

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

12 %2906

3(x-x-x)

3(x-x-X)

3(x-%-x)

3(2-2-5)

1(0-2-1)

2 MUY

14 %#U80A
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Elective Course
XXX ATUEDN
Elective Course
378572 dunun 2 (laitdunuaein)
Seminar 2 (Non-credit)
378592 N1SAUAINDATY 2
Independent Study 2

378593 ANSAUAINDETE 3
Independent Study 3

EIEY

374

3(x-x-x)

3(X-x-X)

1(0-2-1)

2 MUY

8 %UwNA

2 NUIYAN

2 BUBNA
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3.1.6 ANA5UYSI8YN

366511 wquﬁﬁugmmamsﬁnm 3(3-0-6)
Theoretical Foundations of Education
UnuIMkasANdAresusgniifinenisdanisAnun arsedidyvesUivasenisdn

NaNgns N1sLIuUNITasULarn1sUTEIIUNG u,mﬁmLLazmqwﬁﬁugwumﬁm%mmﬁLﬁ'm%’aﬁu

NS EUIRATNISTHAILINYYY F9TNe1NSANYT InTnensuuzwiagliamUinw anunineway

YaULAUeIdIALANEINITANY UnumveInsAnwidiedenu Tsadeulugusiduesdnsvosdeny

msfnwmaentinuazunummsanuiluga Tamatmd Tnefumsinfauasguiiugiugandn

uysaMaiieUszgndldiunisdanis@nuiliduiuivainnivianis nadsnisdanisdne

\aiaSuasanisiamniidadu
Role and importance of philosophy for education, contents of philosophy to

curriculum planning, instruction and assessment, concept and fundamental psychology

theories in learning and human development, educational psychology, guidance and
counseling psychology, meaning and contents of educational sociology, roles of education for
social, schools as the social organization, lifelong education and roles of education in
globalization focusing on using perspectives and fundamental theories in the integration of
adjusting to education management in the relationship on specific education, strategies of

education management for enhancing sustainable development.

366513 52LU8UISIUNSFIANAIENT 3(3-0-6)

Research Methodology in Social Sciences

AUNLY nwy LaztU1ru19n19998 Uselantagnizuiunisiae nsninuaiyul
N15398 AIUUTUAZANYAFIU NTOBALUUAITINY Lﬂ%iaﬂflaLL@%%%ﬂ’]ﬁLﬁU'i’JUﬁ?@J%@lﬂa N33R N
Toya M3 UUlATITUAETIBUNTITY NsUselluneddy nsunaddululy assenussuinide
LaENALAIDNITIFULRNIEN AU IANANERNS

Research definition, characteristic and goal, type and research process, research
problem determination, variables and hypothesis, research design, instruments and data
collection, data analysis, proposal and research report writing, research evaluation, research

application, ethics of researchers and research techniques in social sciences.
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378511 AmRAniiuAneAmansiiodauiddy 3(2-2-5)

Scientific Literacy for Sustainable Society

AwddyTesnIRAIN SN mans msidsuulasuiunvedaniazdaey Armaang
SiAnmansiumsimusuirsgiauazdsay nsounuAnieIiuauaaIndiuInemans
AUTTOULNOIMEIMNENS  LARARAINENAARS Han1TUsHIUANNRAIRSUINgImaniveslinisey
lne Yadefatvayuliiinnisiauiniiuaaindduinermans n1sdsziduainuaaindsiy
Ingrmans nsiinuFiRniseenuuuiniesdevseiliuanuaainifuinemans nsdauasigi
MATaRnfUMTTRANaa U Anemans flodsnuiddy

Importance of scientific literacy; society and global changing; scientific literacy and
economic and social development; framework of scientific literacy; scientific competencies;
attitudes towards science; scientific literacy assessment results of Thai students, factors
supporting scientific literacy; assessment of scientific literacy; practices on designing scientific
literacy assessment tool; research synthesis on developing scientific literacy for sustainable

society

378512 WMANGATUAZNITIANISIIEUSINGIAEATUUUYTUINIG 3(2-2-5)
Integrated Science Curriculum and Learning Management

[

N9wf] 99AUTENOU UAEUANANITTIUANTIONE 5ITUYIAVBTINGNMIANT NURNITITeU3
INYIAENT NNYENTTUIUNITNITINGIAERT F0INYIAMI1EAT JULUUNITIANITIEUTINGIAERS
anuiluilemnuinisaounazmaluladfunisianisidoudiveraans uuamnanisianisdous
Ingrmaniiysannsmaluladuasdinuiiionr i msUssgndliunfnuvgyuasvgianeiiies
lunsdanisiseuiingimans n15inkasUseilunan1sisousIngIrans uHun1TInNITSeus
UuAnsdunanisdnnisisens UURn1seeniuukadnianssunsseuTIne1rmanswuuyIIINg
aufnenImveansiiouivesisou uudldunuideiiferdesfunmsiamindngnsuaznisin

MISEUIIME AR SLUUYIUINTS

EN

Theory, component and competency-based curriculum; nature of science; scientific
learning theory; scientific process and skills; scientific mind; instructional model in science,
Technological pedagogical content knowledge (TPACK) for science learning, integrated science
learning management with technology and society for sustainability, applying of sufficiency
economy philosophy for science learning management; assessment and evaluation in learning
science, lesson plan, practices on observing, practice on designing and integrated science
learning management based on learner’s learning potential, research trends in integrated

science curriculum and learning management
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378513 azifuAnwLievinusuieanlssei 21 3(2-2-5)

STEM Education for 21° Century Skills

AnuddRuesEzANAnY) Finwsursanisuil 21 anunsaitlagiuifeafuasifudng
ANNRAINIAUESAN MU TRNIAuaaY wwaRnnsysanisTuasufne nmsdanisseus
wazUsziiun Si3euinuMIEsANAn B LUINeNIseRNKUUUNISBUAzINANY) N15ANUZUR
penuUULazinnIsSsuiuniSou asfudnviilonmuiinueusiarnisseil 21 uwualduenuide
AUALIANANY

Importance of STEM education; 21st Century skills; current status of STEM Education;
STEM literacy; STEM practices; integration in STEM education; learning management and
assessment in STEM Education; guidelines for designing STEM lessons; practices in designing
and implementing STEM lessons for developing 21st century skills; research trends in STEM

education

378514 N15IWNWINYIANEATANEN 3(2-2-5)

Research in Science Education

N3EUIUAINITITY MaNN1T JULUUMTITEFIAUAIN MTITUUUURANNEIY N1TITELS
UftRnslutudeu wesssunsideluugsd anudndefiovesdounite in3esiiolds nisdann
nsduntval Sufinaiaauy wuudrsanluiimi nmsiinsgideyauasnisiinssiidon
Anuiansiiusiusindeya nslesieideyauassienuna waziinn1sduasigiesfaiiuiain
UnAITEsEAUNIRANUMAiUNsTaNTSeuiiarUssiliunamsiseudinemans

Research paradigm, principle and design of qualitative research and mixed research;
classroom action research; ethics in human research; trustworthiness; research instruments:
observation, interview, field note, concept survey; data analysis and content analysis; practice
on data collection, data analysis and report; practice on knowledge synthesis from a research
article indexed in national/ international database and engaged in science instruction and

learning evaluation
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378521 anuluazinermansiioaitn 3(3-0-6)

Being Professional Science Teacher

ﬂ’s’mﬁ'lﬁfgﬁuaﬁsm%vmg UNUIm weiil ATLIUYDIAT ﬁmmmiﬁuaﬁﬁmﬁ?ivmgLLazaﬂﬁﬂ'i
JTnng AadnvazYeIngiia mIsaieimuadfindeivdnasineimans msiasuaiisinenmuaz
aussanmauluasinerdmans nsduyarawiinisiseusnaendin Lnasu1nsgIuiIvinag
INPIAIANT ANTITU ATTUIUTTUVIYITNAT mmiﬁugmLﬁ&ﬁﬁ'ﬂﬂgmmamﬁﬁﬂmuaz
UszaunsafinInaglulsadouiuiinermans vqul vénms uazssuuasaumaiiensuimsin
ns@nen n1sanegradussuu Tausssy muwﬂﬁuﬁuﬁf wazn1sdeanslussdns mas;:iﬂﬂmﬁ
Ineransanen msviuduiin msuimsianstuiSeuinermans nisliautiemdeuas
afuayuiiFou erwduiudfudunaseauazyuvy msdnnisanudifeafuindnag

Importance of teacher profession; teachers' roles, functions and duties; development
of teacher profession and its organization, characteristics of good teachers, creating good
attitudes towards science teacher profession; increasing teachers' potential and competence,
how to be a life-long learner; science teacher profession criteria, moral and professional ethics
for teachers; basic knowledge about the laws concerning education and professional practice
in science school; theories, principles and information technology for educational
management; systematical thought, culture, human relationship and communication in
organization; leadership in science education, team work; science classroom management;
assistance and support for students; parent and community relationship; knowledge
management about teacher profession

378522 n1sHNUHURNTIVIANAFINGIAIEATTENINeTEU 1(0-2-1)
Training for Science Teacher Profession
nsdunanisdanisiieusluiesiewineimans daviuaunisdnnisiseuiiazuiisinig

FannsiFeusluvieaiousis msdminedesdietananisisoud inusinislinzuuuuazdaduna

n15i3gusn1ugaUsEadnIsiseus Ainsenldyninisdanisiseusuasiaueiiteniside

iomsudtem

Observing learning management in science classroom; constructing a lesson plan and
apply that in real classroom; constructing a learning assessment tool, criteria for scoring and
assessing learning achievement based on learning objective; analyzing problems in learning

management and presenting research idea concerning how to solve that problem
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378523 A1 wiAlulag wasunadseuiinerdans 3(2-2-5)
Language, Technology, and Learning Resource in Science
msflnvinwemsldnnlneifionsdoasluvienieu msldnnssnguyaldneusediuau

warduflssniwiiigndes AMdwinwdangulanignianis@nwinaginermans unaudoud

Ingrmanslunaziassing msdndanndeuiionisianisiSoudinermans maluladadia

iensdamsiFous msuszgndldinaluladidviaiienisdanaiFeus mnuaandduiinea ngud

JULUULAZNAYNSNTHALILIANTIN LASDY18NITHEUS N1508NKUY NMTUTEUNG Wagn15UTuUR

winnss waluladansauma uazmsdeansifiodaaiumsisoudinermans Ujiansldnsngu

wialulagansauwmawaz/v3e wiasioudluyuruiumsdanmsseuiineimans

Practice in using Thai language for classroom communication, using English language
focusing on reflexive speaking with correct expressions and pronunciation; vocabulary and
terminology in education and science; science learning resources in Thailand and other
countries, organizing environment for learning in science, applying digital technology for
learning management; theory, digital literacy; model and strategy for innovation; learning
network; designing, evaluating and improving innovation, informational technology and
communication to promote science learning; practice on using English language, informational

technology and/or learning resource in community to manage learning in science

378524 n13innAzUsiuNanIsiseuimenAans 3(2-2-5)

Assessment and Evaluation of Learning in Science

naug) nannsianakazysziliunanisiTeuiineiians n1siAsigiazn1sulans
mMsUseidu uinnssunsiananazuszidiuna MsiauazUsziliunamuiuInianisdanisinuiisj
wadws nsuszidunsiSeuduuuesulatl mssenuuunaznsiauAIesileianatazUsziuna
dmSueaSouineimans UtAnsiamneiesiiofana mafuteya mslinneiuaznisudana
nMsUssdiunsiamsisen; madnanisuseululdlunsiaugiSounaznisdanisseus Ansssy
waraTEsTIUAMTUNMTIANALarUTEEUNG NMTUTEAUANAINATSANY

Theories and principles of assessment and evaluation in science; analysis and
interpretation of evolutional result; innovations of assessment and evaluation; assessment and
evaluation according with outcome-based education; online learning assessment; design and
development of instruments assessing and evaluating learning in science classroom, practices
on developing the assessment instruments, collecting data, analyzinf and interpreting data;
evaluating teaching practice; implementation of assessment results for development of
learners and instruction; ethicsl and morals in assessment and evaluation; quality assurance

of education.
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378525 n1sufjuAmsaauInermanslulsateu 1 3(0-16-8)
Practicum Teaching Science in School 1 laitfaend1240 Falug
nsuszgndldanug vy Yszaunisal 9ansredsiemuediFeu WAURTROAvTnlu

anuAnwilaginuUiRnuagdienduaiseinenans wuveassuineimans YguRnsimun

wangas n3tamsiieni msaedenisiSoud msdanazuszifiunanisieus uazn1sdnfanssu

Wwieu dnaususenutymnisdanisseuiinemansuaswuimiauily
Application of knowledge, skills and experience from all course works to be trained

in science teaching profession in science classroom; practice on curriculum development,

learning media, measurement and evaluation of learning, as well as management of the
student development activities; presentation of issue in science learning management and its

solution

378526 n1sufUAMsAauIneAmanslulsaeu 2 3(0-16-8)
Practicum Teaching Science in School 2 Laitfasnd1240 Falug
AnUURnuIndnasingimansluieassuiilayingrmans joansimuindngns

msdnaiSeus nmsdauazussifiuna msadedonaiFeus myiauazysuiiunanisioud nsda

nanssuiRuiseulaznsussnuluanudny efunetasdiaueuinnisun1sinnisiseus

WEIEEns MINAWUINTTUIUNMIIANTTUS waznsdnfanssuasurnuduidnineg
Actual practices of science teaching profession in special science classroom; practice

on curriculum development, learning management, learning media, measurement and

evaluation of learning as well as management of the student development activities; learning
innovation; development of learning management process; and extra activities for teacher
profession school administration management, discussion and presentation of science

management process; and extra activities for teacher profession
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378531 LVAlaEAIMNALAZUIANIIUNIINYIANGATANY 3(2-2-5)

Digital Technology and Innovations in Science Education

AUMNNE ANEIA LAz UTTINNYUNALUlaBAIAdIMTUNITITIUNITADUANYIAEAS
33&%&&14’;5@%5}195%38’;%@@ AU LAZUIZLANUDIUTANTTUNIINGIFERTANYT LUIAA Q6
RerfunsiauILarasEssiuinnssumManeImansany Juneumsesniuy a3 Yiulsanag
i adrsassduianssiieduaiumsdnnisdeusineteans uamauazdunounisldinalula
AITaLarUIANTITUNITING MR SANYI0g 19U TEANTAIN ANaaIA3ATVA N15IANITISEuS
Wemanslagldmalulagasauna sukvukazuumensussiiunsidinalulagndauinnssy
NINYIAERIANY

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 msdansFeuinenaanfiiantsiaunildedy 3(2-2-5)
Teaching Science for Sustainable Development
ATUNINE LAY AINA A YN SHALNTISaEY WinunensWaunfigedy anuduiug
5¥MI19UTELAUNISE A Lﬁiﬂs@ﬁﬁ]LLaﬁV]&J’]mam%ﬁJUﬂ’liﬁwmﬁ5&@14 AU TEAUYN VUL
sefulansonsiamnfidedu 3nnsdanisiSoudinermansionsiaunidedu msilnufiins
sonuuuUazdamMsSouFunSsuinemansiitensiianniidedy
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
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378533 1As9UINeIAIEASFIUITBLAT A INEIAENS 3 (2-2-5)

Science Research Based Project and Science Camp

AUNINEY ANdIAY kAU TEANYRIlATINUINEIMIEaASTIUITELALANEINYIA1ENS
ndnmanazuAsiugiulasanuinemaniguidouasaeingimand wuamnansdanisiieus
WUUlATINUINGIAEASIUITERALNITINAILINGIAENT N13a39aNglATINUINeIMmansEINITY
N13307LANATIATINUINEIAMENSEINITY sandulaTsnuIneimanigiuidenazn1sineg
Ingemans mMsdeansuanisidevedlasnuingimanisnAfouaznisindeinemans msiana
wazUszdiunanisiseu; lasanuineimansgideuarnisdnenginemans

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 N15ARANTINGIANENS 3 (2-2-5)

Scientific Communication

AUNNIERAZENBUZEINTReATINE AN ‘Mé’ﬂmmazLLmﬁm‘ﬁugmLﬁmﬁumﬂﬁ”f
AwLazMsieans msdemsineimanineliiansssuasdnuuesiningimans suluuLaz
Uszianvesmsdeanslufanssunisiieudinermans ndnn1s uwamaagisnisianisseud
fasasuinuensdeansinermand nsldnaluladfidnalunsduasuuasimuninuenisdeans
Ingeand MsinuazUsadunarinuensdeansinermans

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 coommunication
skills, using digital technologies for supporting and developing scientific communication skills,

measurement, and assessment for scientific communication skills.
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378535 wAlulaguazingn1sAuIMEMIUATINEIAENS 3(2-2-5)
Technology and Computing Science for ScienceTeachers
ANUMINYUALAIUAIATYYBIINYINITATUIN ué’mmmammﬁmﬁugmﬁuaqmﬂiuia?it,l,az

IHINTAIN NENNITHALHUIANVDINTLATYMIAIEINEINITAIIN NENNITVRINTLEMARALT

nssngluniseduisnazeanuuuisnisundym maluladuazingn1sAuladunIsisounIsaou

Inermans uumensdnfanssumsifeuiinaluladuagineinmsduan unuinuaswiivesns

lun1sdanisnisiseudinaluladuagingn1sd1uin N1508NLULLAZANTIANISITEUTINGINTS

AW NMFIALAzUTEIIUNAN SIS BUI NN SR
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 MsANwNBsEAUNoNsSEuYIeAans 3(2-2-5)

Place-Based Education for Science Learning

AMuMIY ANudIAYYeInIsAnvIdsaniuiiiiien1sidsuiinermans ndnnisves
MsfnwBeEnuil wwamsmsiamsiSouiensinudsanuiiilensiieuFinenmans UioRns
penuUULAYMITANIsITEuiFemsAnudsanuiiiienisieuiinermansluguy msdunauay
agvieunan1sinAanIsuNIssudmensAnudsaniuil msdauanziamiseieidesiunsdng
SeanuiifunsSeudinermans

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 aussnuznsAntugaien1sSeudinemans 3(2-2-5)

Higher Order Thinking Competencies for Science Learning

AU aqﬁﬂszﬂawaamsﬁm%ugq N15ANBE1NTTTUYIU N1FAMTITEUU A5AR
aseassn MsAnuAlyn Mmallesgrindnansnsiseudivermans Msliasgiuiun anuniselly
%%nJizﬁﬁuLﬁamiL%amiﬂqauiiauSﬂWiﬁm%ugq AnuftRmasasnuuaznindeulosuindents
aaﬂquﬁaﬂiiumsﬁauiﬁmmmam%ﬁdaLa%uamsauzmsﬁm%’uqq

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

378538 AngnAnaaiiugululsaiou 3(2-2-5)

Basic Science in School
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Life in environment, components of living things, living processes of human and
animal, living processes of plants, biodiversity and evolution of living things, nature of matters,
changes in matter, motions, energy and waves, components of the universe, interactions within
the solar system, space technology, the Earth system, geologic change, a change of weather
processes and its effects on living things and the environment, teaching practices on problem-

based learning
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Additional Science in School
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The study of biology, chemical element and compounds of the living organisms, cells
of living organisms, genetics and heredity, evolution, biodiversity, structure and function of
flowering plants, systems and functions of organs in animal and human, living organisms and
the environment, amount of substance, components and properties of substance, changes in
matter, skills and problem solving in chemistry, nature and discovery in physics, force and
motion, energy, the earth and geological processes, geologic data and its applications, heat
transfer in the Earth, the change of weather and human life, the earth in the universe,

astronomy and human, teaching practices on project-based learning
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Seminar 1
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Issues in science/physics/chemistry/biology education in Thailand and others; analysis
of connections between research problem and research methodology; research trends for

future and presentation about an innovation for solving problems
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Seminar 2
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Practice on seminar in science/physics/chemistry/biology education; presentation and

exchange of graduate students’ research experience in Thailand or ASEAN countries
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Thesis 1, Type A2
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Elements of a thesis or thesis examples in the related field of study; determining the thesis
title; developing a concept paper; and preparing the summary of the literature and related research

synthesis

378582 NYIMINUS 2 WHU N WUU N 2 3 wena
Thesis 2, Type A2
Waunesesdiowaziinsitedarilassdiveninug Wethiauesenaenssunis
Developing research instruments and research methodology; and preparing a thesis

proposal in order to present it to the committee

378583 INYIUNWUS 3 WHU N KUY N 2 6 wiagin

Thesis 3, Type A2
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Inendinus davininerdnusatuanysaliazunemidoifiefaninunsnannasidsansdng

Collecting data; analyzing data; preparing a progress report in order to present it to the
thesis advisor; and preparing the full-text thesis and a research article in order to get published
according to the graduation criteria
378591 N13AUAINDATE 1 2 wuaenn

Independent Study 1

AnwAuAI AATIERANINNTIANITTEUS daueiiteonisAnyy AnudAyvestym
BoulesrvanmilymnisdanisBoudianens davhenuazuuunfnnside Tasanamsiuai
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Inquiry study, analysis of learning contexts, presentation of studied topic, research
background and significance according to critical circumstances of specific area, report on a

concept paper and proposal and submitted to the committee

378592 N15AUAINDETY 2 2 wilein
Independent Study 2
Pnaveszleuititufiaenadostuiidonsduniidass 1uwnunsasuasiauaiodls
38 mafunarieneideyanide dniuedesiiedfouazuinnssumiomiiauesionnznssuns
Presentation of research methodology concerning the topic of self-study, a plant for
research instrument constructs and development, collection and analysis of research data,

developing research instruments and innovation for their committee consideration
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Independent Study 3
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Presentation of research results, conclusion, discussion and suggestion with implication,
meeting for exchange on experience about self-study, getting criticism of committee and then
revising report (if in case), developing a full report of independent study and sumitting it to

the graduate school
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3.0 | 32

4.1

4.2

51|

52 | 53

6.1

62 | 63

3983YINUFIY

366511 NQUNUFIUNINISANY

$18391U9AY
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nangnsn1sAnwINmITgIn a1u13vanerAansAne nangasuuuse w.a. 2565
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nangasN1AnINMUNGI §1v13vAIneAEnsinen nangnsuiuuse W.A.2560 uag
wangaInsfneumtnugn a1v13vaneraansine wangnsuiuuse w.a. 2565

Wneual A nangnsuTuuse nangnsuTuuse
Seu W.A. 2558 W.A. 2560 W.A. 2565
E 18N13 e LU N LU N AR LU N U N U U
LU N 2 WNU U | uu N2 BUU N 2 LUU N 2 BUU N 2
(U dAan.) (U dAan.)
1| nusew(Course work)
Taidlownin 12 24 24 40 30 24 40 30
1.1 itugiu . . 3 3 3 3 3 3
1.2 3v109FU - - 12 28 12 12 28 12
1.3 Fudenlitouni - - 9 9 15 9 9 15
2 | Avinetinus 12 - 12 12 - 12 12 -
3 | ANSAUAIDETY - 3-6 - - 6 - - 6
4 | Avdsaulutiunuieie - - 5 5 5 5 5 5
Wieginsunaaanangnsly 36 36 36 52 36 36 52 36
Haanin
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nangnsuFuuse w.A. 2560

nangnsuFuuse w.a. 2565

a1szTunsuTulse

Usvwemdngns | Ineamiansdne Wunszuiunisaienenssdninudann | wangasymdaundadaiidanududanieanuaaindaiu | Seusouasusulivg
Uminemansgussinsu iedielilszmvuaunsauseandld | Inemans aunsaimuin1sdnnsSeusvuuysuInsnau | semanansiieliidensu
ANUTINYIMARTLUNTTATITN waluladadvia diunszuinifeiduudegaudsuegned | Auusuniiudsuntames

AATIILLAZI3ESTsUAz TULUUOE TR LAY TN ns¥anIsAnwIAy
WeAansuaz Ty
VDIV IRBULTADT
gUsrasnves diendsunUadialnduiianus anuaiunse efieuiifse WendnumnUndinlvlinadnuuesialuil UFuinguszasaves
NANgns Adnaginermanifinusnuaessllil 1. fanusluanuaainimuiveneans nangsiivelvidensuiu
. L 2. ANUTNRBNUUULALIANITISHUTING AR TUUUYTUINIG | USUs)veamdnans uag
L HAMDII V30033 UazAmEmMAReITIIn | swiunsldmelulagfdviaiensiaunndedu Julumunseuunmsgu
2 Lﬂuammi%ﬂyamfLLﬂadiLm'wwmﬁﬁmn‘lﬂ,ia?gmméﬂam 3. aug uarldnszuiumside Wealiunuaug Waaues | aandiszAugaufnm
uazUszgndldesdanuimadneeanifnuilagenadesiv | | e oo
ﬁx‘iﬂllLLa%EJﬂﬁlIEJ = a2 < ' P a IS
o : e . oo | G HAusTIHLEYATEEIIY kaziTuLUURE AN
3. Tnsug awnsadeaulauidym wazldnszuiunside
B UAMNIAIUNTIANITSBUSINeAmEnTlagIs
GEANGERL
4. grunsaldarwdnavszme Wuwasesdolunisuarmuay
fevennNg
T180IAU 378511 M3FIMEIAERSIUNTARILINANENT 3(2-2-5) 378511 AnuaAIAIIInemansivedipundady  3(2-2-5) USusiaien Jedvuas
Scientific Literacy and Curriculum Development Scientific Literacy for Sustainable Society ANDSUNYSEIBITIAU
378512 MIsHALNINIIANMTSeui e mans 3(2-2-5) 378512 weingnswazn1sdansiseuiineimans 3(2-2-5) aanndaeiununlo
Development of Learning Management in Science HUUYIUINTTG A59ANIS AnwIEY
» i B Integrated Science Curriculum and Learning 3wawmam§i’mqﬂﬁzmﬁ
378513 N1FIYNWINYIANERIANW 3(2-2-5) Management o v
o _ PR 4 YDINANGATLALABAARDY
Research in Science Education 378513 avwduAnwiavinurlumnissen 21 3(2-2-5) o R e Y
: . N , fuwan1sdsranilale
378514 @yLANANEN 3(2-2-5) STEM Education for 21*' Century Skills L4 L
, sy s o Hevasmangn
STEM Education 378514 NTINYNININEIAEATANY 3(2-2-5) FIUArTRIVANgR3

Research in Science Education
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8391380 378531 N1SIAANEANEIAENILAYARAAIENT 3(2-2-5) 378531 wiAladAdvianazuinnssumainemansfnen - 3(2-2-5) mMsuFulTTeIvLaen
Organization of Science and Mathematics Camp Technology and Innovations in Science Education Lﬁglﬁaa@ﬂé’gqﬁuﬂ%mq
378532 WIRNTTUMINGIFERSANY 3(2-2-5) 378532 mﬁﬂmiL%ﬁujﬁwmmam'ﬂﬁamiﬁmmﬁsﬁ’aﬁu 3(2-2-5) LazynnUsyaInvad
Innovation in Science Education Teaching Science for Sustainable Development Mé’ﬂam;ﬁﬂﬁ
o a s a s a o ' a 4 Y
378533 1:|/ﬂ‘l‘:}21ﬂi%:ﬂzmiﬂ%ﬂ%EJ’]FHﬂG]iLLaz 3(2-2-5) 378533 Iﬂ?ﬂﬂ’lu?‘ﬂmﬂ?ﬂ@]ﬁg’m"]ﬂEJLLaa.‘iﬂ’]EJ’MEHﬂ’.]ﬁWi 3(2-2-5) ZUReR U8
NNYENITANYUES Soegce Rfsearch Balsed Project and Science Camp 378538 L@z 378539
Scientific Skills and Process and 378534 N1SERANTINYIAENT 3(2-2-5) v v o
Higher Order Thinking Skills Scientific Communication 1‘1/161@(@51@@%
378535 AluladuazingIn1sAIuIuaInsu 3(2-2-5) mﬂyajfl’mlmmmim
AgAmEnFEs WAZFITINNANAITY
Technology and Computing Science for Science miﬁauiﬁwmmamimx
Teachers wialulag (adudiuss
378536 nsdnwdsanuiitentsiGouinermans  3(2-2-5) WA, 2560)
Place- Based Education for Science Learning - L‘ﬁlmiw%‘lﬂlﬁaﬂ
378536 vhdetagiudmiuinermansAnwlulsaseus(2-2-5) 378537 awssnurnIsAntugaiionseudinetemans  3(2-2-5) USusriaion uazuiude
Current Topics for Science Education in School Higher Order Thinking Competencies for Science Lﬁalﬁl,ﬂlam’]a’]jgsuaq
378534 Anegnmaniiugnilulsadeu 3(2-2-5) Learning sefSanuuae
Basic Science in School 378538 Ineeansiiugiululsadou 3(2-2-5) AW Ye
378535 AnenAransivufululsaiou 3(2-2-5) Basic Science in School ST RU—
Additional Science in School 378539 neeansiiuiaululsaiou 3(2-2-5) o v o
Additional Science in School ﬂmgnli,ag aamﬂafjﬂu
ANUABDINTVDIUAALAY
Fididaulsdude
1 AIneinus 378581 INYIANUS 1 WHU N LUU N 2 6 nuwAn 378581 INYNUS 1 UKW N LUU N 2 3 wiwiin YSuinsuiusedyann
Thesis |, Type A2 Thesis 1, Type A 2 2 s1e3% Iy 3 se9n
378582 INYINUS 2 UNU N WUU N 2 6 vein 378582 INYNTNUS 2 UNU N WU N 3 yihefin TR UIURLIE AR IE
Thesis II, Type A2 Thesis 2, Type A 2 1 12 BdnsRayiey
378583 INYIMNUS 3 WNU N LUU N 2 6 wiein

Thesis 3, Type A 2

Wialdanmaoanusieian
INPLNUSAINA19V
Uaudinanegay




99

nangnsuTuUse w.A. 2560

nangnsuTuUse W.A. 2565

a19lunsuiulse

787391 378511

3(2-2-5)
Scientific Literacy and Curriculum Development
53TUYIRVRINGIAERT N133INEAERS ANNFUTUS

378511 M135IneAEAsiUNMISWAILIRENGAS

JENINNITIIneImansiunangasn1sfinuilng vgud esruseneu
wazNISRIMENENT MaNN1T wuAalun1sIRvimangnsiasniIsun
Mé’ﬂqmﬂﬂw wﬁﬂqmiLLﬂuﬂaﬁﬂmiﬁmﬂ’]"ﬁy’uﬁugﬁuLLazmmgwuﬂﬁ
Bouiinermans véngasunmsgiuana landnw ewideiiAeides
Aun1simuIvdngns n13sdan1si3eus Lay/viedsn1sinuag
Uszifiua Wlensdimenmans UdRnsiannvdngnsaniufing
Nature of science; scientific literacy, relationships
between scientific literacy and Thai educational curriculum;
theory, component and development of curriculum; principles,
concept for curriculum construction and application; basic
education core curriculum and national science curriculum
standards; world- class standard curriculum; global education,
research concerned curriculum, learning management and/ or
assessment and evaluation for scientific literacy; practice on

school curriculum development

378511 Adnuaaniduinendansiiedauiddu  3(2-2-5)
Scientific Literacy for Sustainable Society
muddyreInNaMIndiuInImans nsudsuutas

vsunveslankasdiau ANuRaInIauIneImansiun1simuIaI

\wsughauardeny nseuuwAntisdfuanueainifiuineimans

AUTTOULNIINYIMANT LIRARADINEIAIART Nan1TUTEIENAIY

aanfrnuinemansvestinGeulne dadefiaduayuliAnnisiam

ANNRAINIIWINEIAERS N1sUTEUAMNRRIRSIWINEIAIanS

nsfinujiRnisesnuuuindesiievszifiunnuaainiduingraans

nsdaaseieideifnfunisiamanueaiaifmuinemansiie
dapuidadu
Importance of scientific literacy; society and global

changing  scientific  literacy and economic and social
development; framework of scientific literacy; scientific
competencies; attitudes towards science; scientific literacy

assessment results of Thai students, factors supporting scientific
literacy; assessment of scientific literacy; practices on designing
scientific research

literacy assessment tool; synthesis on

developing scientific literacy for sustainable society

USuiioivuaziesune
917391 Idenadoeiu
Uy uaringuszasa
VDIMANGNT Uazilnl1
MUANEAILANAINTN
PUINEFENSANY
LAZANUDLAUDUUE VO
AMEATINANTINING
NANEAT
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5187391 378512 378512 nswmuIn1sianisiieudinerdsans 3(2-2-5) 378512 wangnsuazmsdanisiieudinerdans  3(2-2-5) USutenednuay
Development of Learning Management in Science HWUUYIUINIG AoSuUS1E BN
wannsildsuulasiluud nounsiseuinuiuneuanse Integrated Science Curriculum and Learning Andutaaty
fdu ldeansunsafidu  sUuuun1sdanisiieuiineimans Management -

Waowingrrans walansaauIneImans inuenIzuIunIITNIg
Wemans MyianazUszdiunanisiSeuiivermans Inineeans
wrunsianisidoud de undaiouduardwindemiioniaiioud
Wemans UjiRnisdunanisianisiseus senuuuuazdananssu
nsFeudinemanianzdemnudnenimvesnisniouivesiiou
ﬂ'1i‘giimﬂ’]imiﬁ&miuuuﬁaus’m

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

education

VO ug) 99AUTENOU ULAENANGNIZIUANTIOUL TTTUYIAVDS
Inrmans nudni1seuiineiians finvenszuIunITNIg
Wenmans Indnermans JULUUNsIANIsSELSInemans anug
Tuidlemnuinisasunazinaluladfunisdaniadoudineraans
LuIMeNsTanisBoudinermansiiysannisimaluladuasdsay
WeaudeBu n1sUszgndliuundny i iasugianeifiodly
n139an19i38uInermans wuanunisianisiseus nsiauay
Uszillunan1sieuiineimans unun1sdanisiteus Uuanisduna
n1sdani1siieus JlRntseanwuukazdnfanssunisieus
WeManTLUUYIUINTINHNENEANYBIN TR U VRS EY wdly
mAfeiRedesiunsimuméngnsuaznsinnisiSouinemans
WUUYIAUINIS

Theory, component and competency-based curriculum;
nature of science; scientific learning theory; scientific process and
skills;
Technological pedagogical content knowledge ( TPACK) for

scientific  mind; instructional model in science,
science learning, integrated science learning management with
technology and society for sustainability, applying of sufficiency
economy philosophy for science learning management;
assessment and evaluation in learning science, lesson plan,
practices on observing, practice on designing and integrated
science learning management based on learmner’ s learning
potential, research trends in integrated science curriculum and

learning management

miLU?{EJuLLUaammgm
LLazﬁa%’a’ﬂﬂEjumis
MIeuFIneransuay
wialulag (adudiuse
W.A. 2560)
WAZANUUBLAUDRUL VDS
ANYNITUNTINING
NANGN3
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787391 378514

378514 azifudnu
STEM Education
ANNAIAYIDIaTIANANEYT 5I5UTIRVDIINYIANERS

AfiaeEns IanTsy wazinalulad wuifin winn13IRNIsISEusLUY

3(2-2-5)

YIuIns Msdansiseuduuuiiud JUR nszuiunisesnuuuLi
INTIN MTYTINITINeImans walulad ennssuaans uay
AdinAERsEN1IIeus N1sysaNTIngimans walulad diau uaz
dawandeugninious asifuAnvisuuiuning uideifeafu
aviAuAnY

Importance of STEM education; nature of science,

mathematics, engineering and technology; concepts and
principles of learning management with integration; practice-
based

Engineering and Mathematics (STEM) into learning; engineering

instruction; integration among Science, Technology,
design, integration among Science, Technology, Society and
Environment (STSE) into learing; STEM education in Thai context;

research about STEM education

378513 azifiufAnuiiilevinuzuisndssuil 21
STEM Education for 21 Century Skills
Audfyesaviiufne) nwsursanissedl 21

an1un1saldagiuiieafvasiindnet aruaannidiuazids

3(2-2-5)

msufURneiuaziy sfanisysannisluasfufdnw n15danis
SeuduazUszifiunisieudniuuuiniazifiudne wuanienis
panuuuUNSBuasAuAny n1sinujiReenuuuuardnnisiseui
undou aufudnuileianinusuienissed 21 wnltunudde
Puazidufnw

Importance of STEM education; 21 Century skills;
current status of STEM Education; STEM literacy; STEM practices;
in STEM education;
assessment in STEM Education; guidelines for designing STEM

integration learning management and
lessons; practices in designing and implementing STEM lessons
for developing 21 century skills; research trends in STEM
education

USusiaion Tedmuas
AN95UNYTIEINN
Taonadosiuusveuay
TngUszasAvemanans
wagdlauyiuatenu
AUAIRUIAU
INLFERSANEN
LAZANUDLAUDUUE VO
AMEATINANTINING
NANEAS
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378521 anuluaginenardansionndn 3(3-0-6)
Being Professional Science Teacher
anudfyvesindnag unuim wihil nnszauvesng

Waun1svedindneguareadnsiviinag Aadnuasyengia N3

afrvimuaRnipreIvdnagInermans nsiasuaiisdnenInuay

amiamwmmﬂuﬂg?wmﬂmm% msL‘ﬁuqﬂﬂmuﬁﬂmiﬁﬂuﬁmaam

0 NUTNIRNTTAVITNATINGIAAAT AMTITN IITLIUTTUVBY

Fgrdweg AnudiuguisafunguunonisinviuazUszaunisol

Fyrdnaslulsadouiiduingimans nqud ndnnis wazszuu

asaumeaiion1suIMsIan1sAne nsdnegraduseu Yausssu

uyweduius uaznisdeansluesdns anziidinermansdne
n1svieuduity nsusziununinnisfinw n13UsMIsIantsdu

Beuinermans uazmisdalassnisilnedn msdanisaaufideaiu

TTNAG
Importance of teacher profession; teachers' roles,

functions and duties; development of teacher profession and its

organization, characteristics of good teachers, creating good
attitudes towards science teacher profession; increasing teachers'
potential and competence, how to be a life-long learner; science
teacher profession criteria, moral and professional ethics for
teachers; basic knowledge about the laws concerning education
and professional practice in science school; theories, principles
and information technology for educational
thought,

communication in organization; leadership in science education,

management;

systematical culture, human relationship and

team work; quality assurance of education; science classroom

management;  vocational  training  project;  knowledge

management about teacher profession

378521 avantuaginerdansioatdn 3(3-0-6)
Being Professional Science Teacher
anudfyvesinidnag unuim wihdl n1szaIuvesng

WALIN5Y093 v TNATUALIAnTInTNAT AUENYMLYDIATAA

nsaieviruARTiAdeIvIInATIneImans nisiasuaiiednen Ay

amiamwm’mL‘fJuﬂg?wmmam% msLﬂuqﬂﬂal,wiﬂmil,%'aufmaam

0 NUTNIRNTTAVITNATINGIAIEAS AMTITN IITLIUTTUVRY

Frdweg AnuiuguwiafunguunsnisinyiuazUszaunisl

Fvrdnaslulsadouiiduingimans nqud ndnnis wazszuu

asaumeaiion1suIMsIan1s@ne nsdnegradusruu Yausssu

wyweduiug waznisdeanslussdns amegimsinermansdne

Asviuduiin n1sudmsdanistudeuineraians n1sliaau

PiewvienavatuauuliToy AnuduiusiugUnaseduayyuyy

msdnnseusifetuindneg
Importance of teacher profession; teachers' roles,

functions and duties; development of teacher profession and its
organization, characteristics of good teachers, creating good
attitudes towards science teacher profession; increasing teachers'
potential and competence, how to be a life-long learner; science
teacher profession criteria, moral and professional ethics for
teachers; basic knowledge about the laws concerning education
and professional practice in science school; theories, principles
and information technology for educational
thought,

communication in organization; leadership in science education,

management;

systematical culture, human relationship and

team work; science classroom management; assistance and
support for students; parent and community relationship;

knowledge management about teacher profession

USuA185U19518790
Tiaanadosiuusveuay
TngUszasAvemangns
wazdanuiuateniy
AUATINLN
hazUienNARMENIITUNIT
AsaNI3098aLLEuATes
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378523 w1 wAlulad uazuvdsSeudinendans  3(2-2-5)
Language, Technology, and Learning Resource in
Science
msiiniinvennsldnrwineifiontsdeansluveaiou nnsld
awsanguyaldnouseduiutazdnissniwiigndes ddwsi
A1ITINHULANIENNITANYILAEINE IAIERS unduSous
Ingmanslunazialsema nsdndunndesitonisinnisisoud
Inemans msUszyndlineufnmefuazimaluladansaumaiionts
n15i3eug ngul JULUU kaznagnsn1sRaLILInNTIL 1ATeTY
n19leus n1seenuuy MsUszidiuna wazn1sUTuUTIuTansTy
weluladansauna uaznisdeansiiiedaasunisiioudinenmans
UfiAnsldnwdangy walulagansauna uway/vse unausouilu
guauiuNIInNsFeuing1mans
Practice in using Thai language for classroom
communication, using English language focusing on reflexive
speaking with correct expressions and pronunciation; vocabulary
and terminology in education and science; science learning
resources in Thai and others, organizing environment for learning
in science, applying computer and informational technology for
learning management; theory, model and strategy for innovation;
learning network; designing, evaluating and improving innovation,
informational technology and communication to promote

science learning; practice on using English language,

informational technology and/or learning resource in community

to manage learning in science

3(2-2-5)
Language, Technology, and Learning Resource in

378523 nwn walulad uazundeSeuiinendans

Science

nstinvinuemsldnulnedienisdeansiuioaseu nsld
awsanguyaldneudisduiunazddosniundignies ddwsi
ABNGHANIENNMIFNYINALINGIMANT UnAUSEUIINE1AEns
Tunazsnsszina nsdndaindeniienisdanisisousinermans
wieluladfdviaiionisdanisiFous msvszgndldinaluladidvaiie
MITMIBeU; ANLRaIUATNes nud JULUY uagnagnsnis
WauuinnTsy 1AseY18n15i3eus N1seonwUY N1sUTEIUNG WAy
nsUiudgsuianssy alulafasauna uaznisdeasiiodaady
nseuiinereans juanisldnivdingy waluladaisauma
way/v3e unasssuiluguruiunisdanisiBeudinemans

Practice in using Thai language for classroom
communication, using English language focusing on reflexive
speaking with correct expressions and pronunciation; vocabulary
and terminology in education and science; science learning
resources in Thai and others, organizing environment for learning
in science, applying digital technology for learning management;
theory, digital literacy; model and strategy for innovation; learning
network; designing, evaluating and

improving  innovation,

informational technology and communication to promote

science learning; practice on using English language,

informational technology and/or learning resource in community

to manage learning in science

Usumaesuresedaun T
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3(2-2-5)

Assessment and Evaluation of Learning in Science

378524 mvinuazUssliunanIsieunendans

nguf nannsianauarUszidiunanisioudingimans
n15AAsITasnIsklana n1sUsziliv uinnssunisinnauas
Usziflusa n1seenuuukazmsiamiedesileTanauazUssifiuna
dmduroniouinermans UjdRnisiauiaiesdetana nsifv
Joya MIIATIEIRAENITUUaNa N1sUTBEiuNTIANISSEu NS
wan1sUszlulUldlunsiaungileunasnsdnnisifou; Aussiuway
WysTIHAMIUMTIANauazUTEIIUNG
Theories and principles of assessment and evaluation in
analysis and result;

science; interpretation of evolutional

innovations of assessment and evaluation; design and
development of instruments assessing and evaluating learning in
science classroom, practices on developing the instruments,
collecting data and interpreting data; evaluating teaching practice;

implementation of assessment results for

3(2-2-5)

Assessment and Evaluation of Learning in Science

378524 mvinuazUssliunanIsieunendans

nguf nannsiananazUssiliunanisieudingimans
n1sATITRkarn1suUana n1suseiiiu uinnssunisianauay
Ussiiusa MsTauazyseifiunanuuuvnansdanisdnuniiyasadng
miﬂi:Lﬁumiﬁaufl,wuaaulaﬁ AMseBNRUULAYNITRBULATol
TanawazUszilunadinsuionsowingmans JJuRniswmun
wiaaileYana ﬂ’]ﬁLﬁU‘ifﬁ]yja MIATIEALATNITWUana  n1sUTeLiy
msdan1stens nsumansussdululdlunsiaugGounay
N159ANT5IS8U3 ANSTINLAEASYSTINAMS UM TTInNaUasUsEIduNG
N5UsEAUAMNIMNISANY

Theories and principles of assessment and evaluation in
science; analysis and interpretation of evolutional result;
innovations of assessment and evaluation; assessment and
evaluation according with outcome- based education; online
learning assessment; design and development of instruments
assessing and evaluating learning in science classroom, practices
on developing the instruments, collecting data and interpreting
data; evaluating teaching practice; implementation of assessment
results for development of learners and instruction; ethical and
moral in assessment and evaluation; quality assurance of

education
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Organization of Science and Mathematics Camp
N1359AAINTIUETUNGNGRAT LNUINEIFaRT/AdinAanS

s1ensinsiie/Ang duimesidn uaz/miededdvimd undudous

Ingrmans Ansdue audad YuyuInetmans/adarans

MENU/DANTIINEIAEns/adlnaans vinudAnuvidsoysng

N13InAIEAINETEARS/AdnFdRsTEAUUTEANANET N199AAY

Inemans/AlnAan sz UNsaL
Extracurricular activities, science/ mathematic games,

television/ radio programs, internet and/ or media; learning

resources in science e.g.museums and zoos; science/mathematics
clubs; organizations/ institutes for science/ mathematics
education; conservative- based field trip; science/ mathematics
camps for primary education, science/ mathematics camps for

secondary education

378533 1A39UAINe1AEnsgIuITBuazAIEINGIAENT 3 (2-2-5)
Science Research Based Project and Science Camp
AUMNNY AMNEIA LA UTELANTDILATIUIN AT
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WermanszIuITeLazAEINgIMans LuINaNSIANISSEuiUY
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FAdBuazn1sInAEINAEnS

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.
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Innovations in Science Education
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wunensUszliunmslduinnssumaingrmansfne

Definition, importance and types of science education
innovations, ideas and theories about developing and creating
science education innovations, processes of design and creatively
developing innovation to support science learning management,
guidelines and processes of effectively implementing science
evaluations of science education

education innovations,

innovations

Saa o o a

378531 WAlaEAINALAZUIANTTUNIINGIAEASANY 3(2-2-5)
Digital Technology and Innovations in
Science Education
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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.
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Scientific skills and process and Higher Order

thinking skills

AUNNIY AUEIAEY LaERIAUITENOUTDITINYEULAY
NILVIUNTNIINGIA1ANT ﬁﬂmmiam%’juqa wazvinwen1sAnly
AMITTuT 21 EULLuumsﬁmmﬁﬂwﬁﬂ%’uqq n1sundeymi nsli
NPT n15deans dearunuieniainermansuaznisiiiaue
nsdenles nsAnsiENadsassd nmsfnedneiiasaga msdans
Bouifiduaiuinuzuaznszuiumsmaingimansuaginue nsan
%y'uqn suterinegludnassuil 21

Definition, importance and components of scientific
skills and process, higher order thinking skills and 21st century
thinking skills; models for developing of higher order skills,
problem solving, reasoning, communication and representing,
connecting, creating and critical thinking; learning management
for developing scientific skills and process, higher order thinking
skills and 21st century thinking skills

378537 gussauznishntugaiiomaeudinetaans  3(2-2-5)

Higher Order Thinking Competencies for Science

Learning

AINUNUEY aﬂﬁﬂizﬂaummmiﬁm%uqﬂ N15ANDEN
FTUYIU NITANTITZUU NI1TARETINATIA N1SARLATYMI NS
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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
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Basic Science in School
luiamineinemanidesssuuresddiiie anudums
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TnssasauazesiUsynavtedlan usseInAkarnsUAsuLla

Qilone livseina uardgmuvedan ITauinisvesssuudies

nMudnTuaziennin maufduiussenineszuuaier fuadiTin

UftRnsdnnsdeusuuuldtgwndugiu
Living processes, relationship between environment

and ecosystem, natural resources; properties of matter, particle

structure and interparticle forces, change of state of matter,
solution, chemical reaction; electromagnetic, gravitational and
nuclear forces, motion; energy and living, energy transformation,
interaction between matter and energy, energy conservation,
effects of energy utilization; structure and components of the
earth, atmosphere and climate changes, topography, earth
morphology, evolution of the Solar System, galaxies and space,
interactions between the Solar System and life; teaching
practices on Problem Based Learning

378538 AngeaniiugilulsaSeu 3(2-2-5)

Basic Science in School

Fnludwnden osiusznouvesdal®in nsfssdinves
UYBLArdnd N19A179TTNVRINY WUFNTTU AUNAINTAIENS
FanuagiTaunn1svedelidin sssuwfvesans nsUisuulames
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aeluszuugios wmaluladonia szuulan nsiddsuudamig
596AMe7 nsrrunsUisuulatanihennie wazkadeddinuay
dawadon UtAnsdansBeuiuudlitaymidug

Life in environment, components of living things, living
processes of human and animal, living processes of plants,
biodiversity and evolution of living things, nature of matters,
changes in matter, motions, energy and waves, components of
the universe, interactions within the solar system, space
technology, the Earth system, geologic change, a change of
weather processes and its effects on living things and the

environment, teaching practices on problem-based learning
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Study problem solving process, searching information
about biology laboratory technique involving ecosystem, plant
and animal tissue, microbiology laboratory technique and DNA
extraction technique; approach of solving problem about
vitamin C analysis, property of gypsum in industry fine, reaction
of rusting, product of halogen compounds affecting human
health; practice thinking process and experiment in physics
including measurement of distance, time, temperature and
electricity; error and limitation of measurement; teaching

practices on Project Based Learning

A481330 WugnssuLaznsaIenen IWUINTG ANIMAINNAIENI
Fann Tassasisuaznsvinauresdiusiegluiivaen szuukazns
aluedeazdnsquesdninasuyed uazddiTinuazdwandon
USuuans eafusenevkazantiveans n15iudsuulatvesans
Anweuazn1suAdymniaell 555u91ALaENISAUNUNISTENE Ls9
wazn1siadeud wazndsau lankaznsyuiunsdsuuainig
556Ingn Jeyaniessalinguaznisinlulduselevd nsdieleou
ndsuaiufeuvesian n1sUdsuulasdnvuzauiineinieaiu
MImsaTinvesuyed lanlulenanuazamansivuyed Y§uans
FansiFeusuuulilassmuiugiu
The study of biology, chemical element and
compounds of the living organisms, cells of living organisms,
genetics and heredity, evolution, biodiversity, structure and
function of flowering plants, systems and functions of organs in
animal and human, living organisms and the environment,
amount of substance, components and properties of substance,
changes in matter, skills and problem solving in chemistry, nature
and discovery in physics, force and motion, energy, the earth and
geological processes, geologic data and its applications, heat
transfer in the Earth, the change of weather and human life, the
earth in the universe, astronomy and human, teaching practices

on project-based learning

ﬂ’]iLUEQﬂiEJuLLUaﬁiJ’IMiﬁWu
LLazﬁa%’a’ﬂﬂEjumis
MIeuFIneransuay
wialulag (adudiuse
W.A. 2560)




110

nangnsuTuUse w.A. 2560 nangnsuTuUse W.A. 2565 a19lunsuiulse
T 378532 378532 nsdannsEeudinendansiiensiauniidedy 3(2-2-5) | Ysuifiusedvnden

Teaching Science for Sustainable Development
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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.
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Scientific Communication
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Definitions and aspects of scientific coommunication,
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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dmTuagIneAans

Technology and Computing Science for Science Teachers

AUNUIEWAZAIUFIAYVOIINYINITATIUIN UANNITHAY
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Definitions and importance of computing science,

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 science learning.
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Place- Based Education for Science Learning

anuvang AnudAnueIMIAnwsanuilitentaiious
Inermans vdnmsvesnisAnwidsaniudl wuamsnisdanisiSeus
sensAnudsanuiiiientsioudinenmans UfdRnisesnuuy
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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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Thesis 1, Type A2

Anw1oaAUsznaUINeinus wisesegninendnuslu
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wardahwansduassiienasuasiseiiisatos Wawnesesdle
war3in1site Savilaseaiveninug etauesenuznssunis

Study the elements of thesis or thesis examples in the
related field of study, determine thesis title, develop concept paper,
and prepare the summary of literature and related research
synthesis; develop research instruments and research
methodology and prepare thesis proposal in order to present it

to the committee

378581 ANYITANWUS 1 WNU N WUU N 2 3 wiena

Thesis 1, Type A2

ssfUsEnaiIneiinug wiefegiendinusluaiuivd

Wieades Avuausziduland/fideineninug faunenaisuans
AuRATIVEBALREfUINe Tinus (Concept Paper) wazdnyiina
msduaseienasiazauddeiiiertes

Elements of a thesis or thesis examples in the related
field of study; determining the thesis title; developing a concept
paper; and preparing the summary of the literature and related
research synthesis
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Thesis 2, Type A2
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Collect data, analyze data, prepare progress report in
order to present it to the thesis advisor, and prepare full-text
thesis and research articles in order to get published according to

the graduation criteria

378582 INYITUNWUS 2 WAU N WUU N 2 3 wiaenn
Thesis 2, Type A2
Wuuiasesfionagiinfednlasedinening
Lﬁ@ﬁ?Lﬁu@@i@ﬂm%ﬂﬁiﬂﬂ"ﬁ
Developing research  instruments and research
methodology; and preparing a thesis proposal in order to present

it to the committee
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Thesis 3, Type A2
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Collecting data; analyzing data; preparing a progress
report in order to present it to the thesis advisor; and preparing
the full-text thesis and a research article in order to get published

according to the graduation criteria
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