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Educational components; education psychology; concepts, theories, and philosophy of
education; educational reform; curriculum; learning theories; learning-teaching approaches; ethics for

teacher; measurement and evaluation in education
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Reform in learning and science teaching; science curricula; learning theories; principles
in science teaching; ethics for science teaching, content knowledge and teaching pedagogy; science

teaching methods; exploring student perception; learning assessment; teaching plans; micro-teaching
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ILSE 609 Nature, History, and Philosophy of Science
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Nature and role of science; scientific method; origin of scientific laws, theories, and
scientific  knowledge; important discovery in physical and biological sciences; conceptual and
philosophical changes in scientific discoveries; interaction between science and society; philosophical
issues and personalities in science; Thai scientific heritage; moral and ethical issues concerning the

progression of science and technology
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Research paradigms; quantitative research; qualitative research; research question;
research framework; research methodology; data collection; data analysis; ethics for research in science
and technology education; evaluation of research in science and technology education; writing research

proposal in science and technology education
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Creativity and innovation; Innovations for development of learning process; key
databases of educational innovations in science, mathematics and technology; morals and ethics in the
development of innovations in science and technology education; morals and ethics in using innovations
to develop learning processes in science and mathematics; designing innovations to enhance learning;
evaluation of the effectiveness of innovations in science and technology education on learning

achievement
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ILSE 657 Research Seminar in Science and Technology Education
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Seminar concerning the direction of research on science and technology education;

selecting research topic on science and technology education; special topics in science and technology
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education; ethical issue concerning research in science and technology education; current topics in

science and technology education; progress report on research in science and technology education
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ILSE 658 Research Seminar in Innovative Learning
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Seminar concerning the direction of research and development of innovative learning;
Special topics on innovative learning and country development; ethical issues concerning the
development of innovations for learning; selected topics concerning innovative instructional learning
media in science, mathematics, and technology; selecting research topic on innovative learning; progress

report on research on innovative learning
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Fundamental information technology; information technologies in learning and teaching;
virtual reality systems; models in science classrooms; computer simulation; games to enhance science
learning, instructional teaching design; storyboard writing; application programs for authoring instructional
media; implementation instructional media in science classrooms; evaluation of the effectiveness of

instructional teaching media
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ILSE 606 Mini Project Research in Science, Mathematics, and Technology Education
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Designing of mini project research in science, mathematics and technology education;
integration of scientific, mathematics, and technological knowledge with learning process; components in
research development; tools for data collection and analysis; ethics for educational research; classroom

management; writing and presenting research work
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ILSE 614 Scientific Attitude for Science Educators
ANUNNILVDAINARNIINGIANENS JULUUVDAINARNIINGIANENS DIAUTENBUVDUINARNI
Inermans nvazionzvesiiitianainidineimansfivinzay laaRvIsineeansiugatamneveinsaou
IYFEns WeARNITINeIMmEnsiUInemanswavimalulag@ne
Definition of scientific attitude; types of scientific attitudes; components of scientific
attitude; characteristics of persons with proper scientific attitude; scientific attitude and objectives of

science teaching; scientific attitude and science and technology education

WA bl LANANEN o (o-0-)
ILSE 625 Chemistry Education

sssurAvesnsBeiviel anudilanaaedeulumsSeivied unAneiueynnve
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Nature of learning chemistry; misconceptions in learning chemistry; the particle concept

of matter; structure-property relationships in matter; acid-base reactions; special topics in chemistry

education
U bne  VIINYIANWY © (o-0-c)
ILSE 631 Biology Education

ﬂﬁLU?}I'&JuLLﬂawwﬁmﬂ’lifﬁ'mmiﬁmﬂ%’ﬁ‘w&JﬂﬁuL‘ﬁumamnmiﬂﬁgﬂmﬁmﬁ’l ATWRIUN
MANgNITIINYT NMsUTEENANgufn1sseuidmiunsdnnsiseunsaeuivBIive) nsiawaziiansay s
nMsduazmansnisaeuiiodnnisiioudinTineiifiuszdniain msdiannAneanndounisdiine
Y83l F3n133nnszuunsiseunsasuluivdvinet msdauaznisussillunadugninisiseuivesisey
ns@suwnunsasuluinFiive) n1saeugania

Transformation of biology education as a result of the educational reform;
development of biology curricula; application of learning theories for learning and teaching biology
subject; development of teachers’ pedagogical content knowledge for effective life science teaching;
exploring students misconceptions in biology; teaching approaches in biology subject; measurement and

evaluation of students learning achievement; writing of teaching plan in biology subject; micro-teaching

U126 o Aanddnen o (0-0-&)
ILSE 642 Physics Education

STTUBIRUALRUINNISIITeMsuTEndAnY) 9udTevesinanddnuiiitedes nns
Wawaidsemesuidndfnvnuusuntioshu

Nature and protocol of physics educational research; research of well known physics

educational researchers; development of physics educational research based on local context
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ILSE 652 Mathematics Education

mMsUisunsnnifinasenisaounaznisioudadnmans vangnsadamans nsdansizs
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Weuukunsianisseunisaeuliivadinaians nsaeusgivadamansiuugania

Educational reform that effects the teaching and learning of mathematics; mathematics
curricula; synthesis of learning theories and teaching approaches in promoting the learning of number
and operation, geometry, statistics and probability, and algebra; the use of technology in the learning-
teaching of mathematics; instruments selection for measurement and evaluation; constructing of

teaching-learning plans in mathematics; micro-teaching of a mathematics subject

WA b&am  INYINTABUNINDIANEN o (0-0-&)
ILSE 653 Computer Science Education

maﬂﬁgﬂmiﬁﬂmﬁﬁNaﬁiamﬁmmiﬁaummau?w&J’lmiﬂauﬁaLG]@% NANGATINGINIT
poufialned mMsdanszvinguinsFeuiuazisnsaeulumsdaaiunisFeuiBosnadoulusunsy Tassain
Yoya uazdanoiiiu nisléimaluladlunisinnisBounsaouineinisaeufiames msdenldiniesdeiauay
Uszidiuna N19I0sULNUN1TInNITssunsaeululTiIneIn1sAsuiames N15a0UTI83¥1INEIN1TABUNLADS
WUUYANIA

Educational reform that effects the learning and teaching of computer science;
computer science curricula; synthesis of learning theories and teaching-learning approaches in promoting
the learning of programming, data structure, and algorithm; the use of technology in learning and
teaching of computer science; instrument selection for measurement and evaluation; constructing

learning and teaching plans in computer science; micro-teaching of a computer-science subject

UM bee  waluladAnun o (o-0-&)
ILSE 654 Technology Education

ANuduussenItanalulagiunisusunisfner unuimveunalulagdaniswaiun
nszvunsiteud msldmaluladlumsinnisieunisaey s3esssufunisldmaluladnisdnwiiiensioud
wialulagdmsunsiawazUssidiunan1an1sdne anuduiussyninunalulad memans wazdau

Relationships between technology and educational reform; roles of technology in the
development of learning process; using technology in learning and teaching; ethics in using educational
technologies for learning; technology for measurement and evaluation in education; relationships among

technology, science, and society
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ILSE 655 Measurement and Evaluation in Education
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Roles of measurement and evaluation in education; approached for measurement and
evaluation during learning; approaches for measurement and evaluation at the end of learning;
approaches for authentic measurement and evaluation; instruments for measurement and evaluation in
cognitive domain; instruments for measurement and evaluation in affective domain; instruments for
measurement and evaluation in psychomotor domain; morals and ethics in measurement and

evaluation

(& nginus
UMM b NGNS @z/abo (o-oxlw/e&e-0)
ILSE 699 Dissertation
Tnssnsisedunisissunsaeuinemaniuaznaluladlnensiiuidon v dundnlned
wanasTudo gunsal vidonszuiunisasy naswAfailunsaninmsszivuumisashlulivsslevisens
Founsaeululszma msifefiaenndesfudifuanudfyrestlymmensinnduinenmaniuazimalulad
Y99UTEINA NMTIEN AV IAT I Nand adlneans MiIneIN1IAONRIADS
Research projects on science and technology education with emphasis on content,
yielding instructional multimedia, apparatus, or processes; an international publication whose work is
useful for learning and teaching in the nation; research that aligns with national priorities concerning
science and technology education; research in chemistry, biology, physics, mathematics, or computer

science
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