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GE 01101 mam%wsziwwémﬁﬁmmﬁaeﬁu 3(3-0-6)

King’s Philosophy Towards Local Development
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King’ s Philosophy and sustainable development; Philosophy of Sufficiency
Economy; The Royal Initiative Project; development prototype project; network partners to
participatory development; technology and innovation for sustainable development; social

engineer; local wisdom; roles of Rajabhat University in local development

GE 01201  Jnwalauaznguangludinusziniuy 3(3-0-6)
Civil Way and Law in Daily Life
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Rights and duties of Thai citizens under the Constitution of the Kingdom of

Thailand; people’s political participation; promoting the good faith, integrity and transparency

in the society; necessary laws for daily life; principles and substantive Civil and Commercial

law, Criminal law, and other related laws

GE 01202  wadndsaulnawazdsaulan 3(3-0-6)
Dynamics of Thai and Global Society
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Dynamics of Thai and global society in political, economic, educational,

cultural, science and technological dimensions; important person and their contributions into

the dynamics of Thai society; living together in multicultural society; the government sector,

the private sector, and the public sector to enhancing a peaceful society

GE 02101  mwidsnguiianisdeanslugafdiia 3(3-0-6)
English Communication in Digital Age
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Vocabulary, expressions, and English grammar used in different situations;
English listening, speaking, reading, and writing skills for communication in Digital Age; creative

integration of the four skills regarding cultural diversity and context of World English

GE 02102  awnlveiienisdeanssauasie 3(3-0-6)
Thai for Contemporary Communication
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Fundamental knowledge about language and communication; characteristics of
the Thai language; critical usage of Thai language in contemporary social context; culture of
language usage; critical and creative listening, speaking, reading and writing skills for specific
purposes; language skill integration to create work and communication through proper

technologies

GE 02201  m1s3Wiviudeuasasaume 3(3-0-6)
Media and Information Literacy
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Principles of using media and information in current social context; basic skill of
media literacy; information retrieval; data collection and compilation; report writing and

citations; techniques for data presentation via media

GE 02202 AMYININAMTINUTLI1IUY 3(3-0-6)
Korean Language in Daily Life
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Characteristics of Korean language; vocabulary; grammar; listening, speaking,
reading and writing of Korean language skills for communication in daily life; way of life and

culture of native speakers; integrating Korean language skills creatively

GE 02203  mwnuusludindszandu 3(3-0-6)
Khmer Language in Daily Life
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Characteristics of Khmer language; vocabulary; srammar; listening, speaking,
reading and writing of Khmer language skills for communication in daily life; way of life and

culture of native speakers; integrating Khmer language skills creatively

GE 02204  awauludiayszdndu 3(3-0-6)

Chinese Language in Daily Life
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Characteristics of Chinese language; vocabulary; egrammar; listening, speaking,
reading and writing of Chinese language skills for communication in daily life; way of life and

culture of native speakers; integrating Chinese language skills creatively

GE 02205  mwdiuluiinuszdniu 3(3-0-6)

Japanese Language in Daily Life
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Characteristics of Japanese language; vocabulary; grammar; listening, speaking,
reading and writing of Japanese language skills for communication in daily life; way of life and

culture of native speakers; integrating Japanese language skills creatively

GE 02206  awuangludInuseiniu 3(3-0-6)

Malay Language in Daily Life
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Characteristics of Malay language; vocabulary; grammar; listening, speaking,
reading and writing of Malay language skills for communication in daily life; way of life and

culture of native speakers; integrating Malay language skills creatively

GE 02207  A1enanlludInuszaniu 3(3-0-6)

Lao Language in Daily Life
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Characteristics of Lao language; vocabulary; srammar; listening, speaking, reading
and writing of Lao language skills for communication in daily life; way of life and culture of

native speakers; integrating Lao language skills creatively
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GE 02208  awigaunludinuszaniu 3(3-0-6)

Vietnamese Language in Daily Life
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Characteristics of Vietnamese language; vocabulary; srammar; listening, speaking,
reading and writing of Vietnamese language skills for communication in daily life; way of life

and culture of native speakers; integrating Vietnamese language skills creatively

GE 02209  aenaluluddIndszaniu 3(3-0-6)

Spanish Language in Daily Life
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Characteristics of Spanish language; vocabulary; grammar; listening, speaking,
reading and writing of Spanish language skills for communication in daily life; way of life and

culture of native speakers; integrating Spanish language skills creatively

GE 03101  ¥ImniiA21uE 2(1-2-3)

Healthy and Happy Life
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Sources of happiness; developing value of life; setting life goals; health
enhancement and health problems in various age groups; daily nutrition; communicable and
non-communicable diseases prevention; disaster prevention; strengthening social immunity;
self- esteem and appreciation to others; accepting and respecting individual differences;

creative problem solving; lifelong learning

GE 03201  AaUsuazAdnudIuuaedin 3(3-0-6)

Art and Beauty of Life
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Human nature; appreciation for beauty, art, music, culture and nature; emotional
management; friendliness and adaptation for changing environments; personality development;

self-development for living
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GE 03202  Aauznsldain 3(3-0-6)

Art of Living
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Life management; social psychology; ethics, morality; accepting individual
differences; positive thinking; emotional management; friendliness and adaptability to
changing environments; personality development; social etiquette; creative solutions to

everyday problems and lifelong learning

GE 04101  U32naun15gsnateaineass 3(3-0-6)

Creative Business
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Looking for career opportunities and income; principles of economics for running
business; types of business entrepreneurship; writing business plan; analysis and management
of business data; technologies and innovations leading to build career in digital age;
determination of business direction; management of modern business management tools;
development approach of creative product and business integration in creative

entrepreneurship

GE 04201 ﬂ’]i’J'NLLNuVI’NﬂﬂiL‘?‘iULﬁQﬂ’HﬁJﬂuﬂ\‘l 3(3-0-6)

Financial Planning for Stability
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Managing personal and family finances; building financial discipline; path to
financial security; time value of money; control over personal income and expenses;
introduction to taxation; building good financial credit; debt management; risk management and
insurance; savings and financial investment to maximize profit; digital financial transactions;

integration of financial planning leading to stability

GE 04202  M5¥1N9UBE19TANNEY 3(3-0-6)
Working Happily
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Goals and principles for work; psychology for work; art of teamwork; corporate
communications; work ethics; benefits under labor law; consumer behavior; giving quality

service and applications of theories to work happily

GE 05101  3An¥dnnnawi 3(3-0-6)

Thinking for Life Advancement
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Brain system and thinking; thinking skills; thinking process; analytical thinking;
scientific thinking; problem-solving thinking; critical thinking; holistic thinking; mathematics and
basic statistics for decision making; applicative thinking for credit cards, installment payment,
Ponzi scheme, stock, cryptocurrencies; savings; insurance; tax planning; new theory agriculture;

and self-development for disruptive technology

GE 05102  vinwzn1sldmalulagfdvia 3(2-2-5)

Digital Literacy Skills
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Digital technology; living in digital society; digital intelligence, health in digital
age; digital commerce; digital law; security in digital age; application of digital tools for
developing learning and work

GE 05201  walulagadviadmsuingsnalelns 3(2-2-5)

Digital Technology for Beginner Businessman
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Business model and careers path in digital era; platform for online business and
marketing; tools and techniques to make product photography; tools and techniques to make

video presentation; tools and techniques for live broadcasting; tools and techniques to make
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product logos; content and ads creating; products promotion through various platforms; basic
principles and tools for customer relationship management; laws for digital business; practice

creating online business

GE 05202  Snélan3nwsn 3(3-0-6)

Save Earth Save Us
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Man and environment; energy for life; environmental pollution; global change
and natural disasters to human; science and living; preventing and solving environmental problems
through scientific process; building awareness to save the earth; green technology and creating

green innovations to save the earth

GE 03301 392z U0ITIN 1(0-2-1)

Rhythm of Life
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History of rhythmic activities; scope of rhythmic activities; basic dance principles;
basic movement skills of rhythmic activities; exercise dance with marching songs; folk dance

in Thailand and other countries; aerobic dance; social dance and creative dance

GE 03302  n1s@anfidanietiagun 1(0-2-1)
Exercise for Health
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Importance of exercise, principles and steps in exercise; self-assessment and
strengthening physical fitness for health; food for exercise; prevention and first aid for exercise

and sports injury; exercise and sports activities

GE 03303  mswiuadialn 1(0-2-1)
Modern Dance
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Principles, theories, and practice of modern dance; Jazz Dance, Funk Jazz, Hip-
hop. beautiful movements of dancing style; facial expressions and emotion, building human

relations, creative thinking, social etiquette, responsibility, leadership building

NUINIVNANE

ED 01101  Ams3sY 938555 Aadung 3(3-0-6)

Virtue and Ethics for Teachers
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Virtue; ethics; teachers’ spirit; teachers’ self-governance respected by learners
and community members; analysis, synthesis, and integration of knowledge; teacher’s value;
teaching professional ethics; laws for teachers and conditions of teaching professional
development; practice of reflection as to apply to teaching self-development; behaviors in
conformity to professional ethics, positive attitude towards nation, good citizens, and well-

rounded modern, and adaptive transformational teachers

ED 01102  3InInedmiuag 3(3-0-6)

Psychology for Teachers
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Principles, concepts, theories of psychology; developmental psychology,
educational psychology, guidance psychology, psychology for special need learners;
developing learners to full potential with regard to individual differences; psychological study
and using psychological tools to help and encourage learners; case study and report the
results of learners’ quality development; counseling and giving feedback to students, parents

and related parties

ED 01103 naqwémi?iamiﬁm%’mg 3(2-2-5)
Communication Strategies for Teachers
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Principles, concepts, theories, teaching strategies using rhetorics for teachers;
techniques for communication; practice of listening, speaking, reading, and writing; body
language for communication in learning management; classroom communication and student
development; application of language to appropriate learning management in accordance with
contexts and differences of individual learners; self-awareness for modernity and
transformation literacy; use of different languages and diverse cultures for peaceful

coexistence in society for the teaching profession

ED 01104 US¥guinsfneuasmsiauvangns 3(2-2-5)
Educational Philosophy and Curriculum Development
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Analyzing educational philosophy; concepts, theories, and foundation of
multicultural transformation; types of curricula; components of educational institute
curriculum; development process, planning, designing, and developing curriculum; applying
educational philosophy and fundamental concept to developing basic education, early
childhood education, and course curriculum according to major programs, institutes’ context,

and communities either as national or global citizens

ED 01201 wudnnssuuazmaluladansaumealinanisaoasuaznisiseu; 3(1-4-4)
Innovation and Information Technology for Communication and Learning
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Applying principles, concepts, and theories of innovation and information
technology for communication; education and learning management in the 21° century;
relevant laws, ethics, and analysis of educational technology innovation and information

technology problems; digital technology literacy and trends of emerging technology; selecting,
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designing, constructing, employing, and assessing medias and innovation for communication

and learning; teacher innovator, proper learning management, and digital citizens

ED 01202 msinuasUseiliunanisiseus 3(2-2-5)
Learning Measurement and Evaluation
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Applying new measurement and evaluation principles; measurement and

evaluation skill in the 21° century; moralities and ethics for educational assessors; educational

aims and learning behaviors; methods and principles of constructing measurement and
evaluation tools for learning behaviors; adopting digital technology for learning measurement
and evaluation; statistics for measurement and evaluation; giving feedback; reporting learners’
progress assessment and improving learners authentically and learning activities depending on

assessment results

ED 01203 Ingnisdanisifeuduasnsianistuibeu 3(2-2-5)
Learning Management Science and Classroom Management
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Designing and managing learning with reference to major programs; developing

learners’ intellect and innovator; supporting learning, caring, recognizing individual differences

among learners; learning activities and atmospheres to reduce learners’ anxieties; realizing
learners’ health; integrating holistic knowledge, contents, curriculum, science of teaching,
philosophy of sufficiency economy, and digital technology; applying learning theories;
educational innovation for enhancing the 21st century skills; classroom management,
atmosphere, materials and learning sources in local communities; assessing learners’
achievements; inclusive education; designing and preparing lesson plans; micro-teaching

practices
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Research for Learning Development
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Analyzing and synthesizing researches; creating innovations to solve learning

problems and enhance learners in alignment with the nature of each academic discipline
through educational research methodologies; research methods, research designing, and
designing and validating research instruments; applying digital technology in research to solve
problems and foster learner development; drafting research proposals; collecting data; using
statistics for research; analyzing data using statistical software programs; writing research

reports; and disseminating research findings

ED 01302 MsUSMsAnUAnwILasyuTY 2(2-0-4)

School Administration and Community
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Principles and concepts of school administration; structure and scope of
educational school administration missions; sufficiency schools; participatory school
management of parents and communities; education and access to community contexts;
coexistence of schools and communities on the basis of cultural diversity; promotion of
cultural conservation and local wisdom; good governance principles; role of schools in
community development; creating a network of cooperation with parents and communities
to support quality learning of students; strategies for creating cooperation with educational
personnel and communities to develop students; guidelines for creating relationships with
parents and communities in developing the quality of students and exchanging learning in the

form of a learning community
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ED 01303 n1susziiuAmAInAIsAnen 3(2-2-5)
Educational Quality Assurance
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Principles, concepts, and practices of educational quality assurance; practices

related to system design, planning, plan implementation, and internal and external quality

assessment of educational management; preparation of an education quality report;
implementing the results of quality assessment in education for learning development; design
and conducting activities to assess the quality of learning activities; trends in educational
quality assurance in Thailand; integration of professional knowledge of teachers with
educational quality management and quality assurance; roles and duties of those involved in
educational quality assurance, as well as knowledge of laws related to educational quality

assurance, regulations, and criteria for educational quality assurance

ED 01105 n1senUURivIdnszninateu 1 2(120)

Practicum in Profession of Teaching 1
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Practicum in profession of no less than 120 hours; analysis of knowledge, theories,
and self-development to broaden one’s knowledge; learning teacher’s work and managing
knowledge about teachers' work that reflects knowledge about learners, teachers, and
schools; proficiency in language use and interpersonal communication; relationship building;
creative teamwork; study of community context; ability to coexist on cultural differences;
using technology as a tool for researching, collecting, and performing tasks; adherence to

ethical values and good citizenship; responsibility; conduct in accordance with the professional

33




ethics of teaching; summarizing, reporting work performance, analyzing, synthesizing, and

reflecting for application in self-development in a professional learning community

ED 01204 nsenUfiRdvdnsendnaseu 2 2(120)

Practicum in Profession of Teaching 2
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Pre-requisite : ED 01105 Practicum in Profession of Teaching 1

Practicum in profession of no less than 120 hours; observation of teaching and
student behavior in the school environment; assisting mentor teachers in practical work and
organizing activities to create a learning atmosphere; participating in the development and
promotion of school curricula; caring for, assisting, promoting, loving, empathizing, showing
kindness, supporting individual students, and accepting students' differences; collaborative
problem-solving analysis; developing individual students with parent and community
networks; reporting student development systematically; proficiency in language use and
interpersonal communication; creating relationships and managing one's own emotions and
understanding others' emotions; teamwork; creatively exchanging learning with others;
conducting oneself in accordance with the professional ethics of teaching; summarizing,
reporting work performance, and analyzing, synthesizing, and reflecting to apply in self-
development to be a professional teacher keeping up with changes in both the pedagogy of

teaching and subject-specific pedagogy in the form of a Professional Learning Community

ED 01304 nsenUUATv18nszndnaseu 3 2(120)
Practicum in Profession of Teaching 3
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Pre-requisite : ED 01204 Practicum in Profession of Teaching 2

Practicum in profession of no less than 120 hours; assisting in teaching duties at
schools involves implementing knowledge to plan and design course curricula; developing
teaching plans; organizing teaching and learning activities; assessing outcomes; creating media
and innovations to address students’ needs or enhance learning; efficient language use for
communication; collaborative learning and exchange with parents and the community;
managing real-life learning situations and creating a conducive learning environment for
students to enjoy learning; utilizing measurement and evaluation methods to develop
students spiritually and intellectually as a teacher; adhering to the professional ethics of
teaching; documenting and writing teaching reports and lesson summaries for exchanging

learning in the form of a Professional Learning Community

ED 01401 nsufjunisaauludatudne 6(360)

Internship
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Pre-requisite : ED 01304 Practicum in Profession of Teaching 3

Internship in major subjects; designing and planning teaching management;
managing teaching and classroom in authentic situations integrating pedagogy, content,
technology, and professional ethics under the guidance of mentor teachers and supervisors;
inspiring students to become lifelong learners to develop wisdom, critical thinking, and
innovation; promoting, preserving local culture, and indigenous knowledge using
measurement and evaluation methods to enhance learning effectiveness; applying media and
digital technology for learning; conducting research; creating media/innovations to develop

students; managing knowledge from the internship through lesson planning and exchanging
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learning creatively with parents and the community; conducting oneself in accordance with
the professional ethics of teaching; writing research reports and articles; participating in the
development of projects to enhance student development; and performing other duties in

the school

A uanUAu
ED 15101  ¥Mmendwmiuazineranans 1 3(2-2-5)

Biology for Science Teachers 1
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The study of biology; cell structure and function; cell transport; cell division;
nutrients and energy in living organism; digestion; excretion; gas exchange; animal circulation;
blood and immune system; homeostasis; animal coordinate system; animal reproduction;
animal growth and development; related laboratory; biology learning management in

secondary education

ED 15102  #mendwiuazinendrans 2 3(2-2-5)

Biology for Science Teachers 2
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Pre-requisite : ED 15101 Biology for Science Teachers 1

Plant tissue and body system; plant transport; reproduction of flowering plant;
photosynthesis; plant hormone and response; DNA, gene, and chromosome; Mendelian
genetics; molecular genetics; genetic disorder; concepts of evolution; microevolution;
macroevolution; biodiversity of living organism; ecology; related laboratory; biology learning

management in secondary education
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ED 15201  iafidwsuaginerdnans 1 3(2-2-5)

Chemistry for Science Teachers 1
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Matter properties and separation; atomic structure; elemental properties
according to the periodic table; chemical bonding; ionic bond, covalent bond, and metallic
bond; stoichiometry; chemical concentration; chemical kinetics; introduction to organic

chemistry; related laboratory; chemistry learning management in secondary education

ED 15202  alidwiuazinendans 2 3(2-2-5)

Chemistry for Science Teachers 2
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Pre-requisite : ED 15201 Chemistry for Science Teachers 1

Gases; chemical equilibrium; ionic equilibria in aqueous solutions; acid-base;
salts and buffers; redox reaction; electrochemistry; introduction to nuclear chemistry; polymer;
environmental chemistry; related laboratory; chemistry learning management in secondary

education

ED 15203  Wanddwiuaginermans 1 3(2-2-5)

Physics for Science Teachers 1
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Physics quantities; motion; force and law of motion; static equilibrium; work
and energy; momentum; wave; light and vision; sound; properties of matter; thermodynamics;

related laboratory; physics learning management in secondary education

ED 15204  WanddwmSuagingraans 2 3(2-2-5)

Physics for Science Teachers 2
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Pre-requisite : ED 15203 Physics for Science Teachers 1

Electrostatic; electric force; electric field; electric potential; capacitance; electric
current and Ohm's Law; direct-current circuits; magnet; magnetic fields; magnetic force;
electromagnetic induction and Faraday’s Law; principles of motors and generators;
introduction to alternating- current circuits; electromagnetic waves in daily life; related

laboratory; physics learning management in secondary education

ED 15205  aflaAansdmiuazinetdnans 3(3-0-6)

Mathematics for Science Teachers
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Real numbers; ratio, proportion, and percentages; exponents; scientific notation

and power of 10; algebra; direct, inverse, and inverse-square relationships; data-driven
problems; logarithmic and exponential functions; areas and volumes; plane geometry and

triconometry

ED 15301  Inendanslanmaszuu 3(3-0-6)

Earth System Science
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Origin and evolution of earth; lithosphere; atmosphere; hydrosphere; biosphere;
Interactions between all spheres which affect the global environment; disasters in the current

situation; earth system science learning management in secondary education

ED 15302 v uaswaseu 3(3-0-6)

Electricity and Energy
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Introduction to electricity; introduction to energy; electric power generation;
solar energy; geothermal energy; wind energy; biomass energy; fuel cells energy; hydropower;
nuclear power; ocean energy; renewable energy and alternative energy; production and
energy saving; energy and environment; related laboratory; electricity and energy learning

management in secondary education
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ED 15303 SIIUVIAUAZAITRULEIZNIINYIAENS 3(3-0-6)

Nature of Science and Scientific Inquiry
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Nature of science; scientific world view; scientific inquiry; scientific enterprise
and scientific explanation; knowing and understanding of knowledge acquirement; inquiry
method used for acquiring science knowledge; natural science awareness; scientific

explanation skill; design of learning activities emphasizing the scientific inquiry process

ED 15304  3981n13ATUIM 3(2-2-5)

Computational Science
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Using logical reasoning to solve problems; writing pseudo-code and flowchart;
designing and programing to construct the simple programs with variables, conditions and loop
functions in order to solve math or science problems; principles of computational thinking;
using computational thinking to design algorithms for solving problems; solving problem with
computer; input-output conditions specification; designing algorithms for repeating, arranging
and searching information; integrating computational science knowledge for science learning

management in accordance with Technological, Pedagogical, and Content Knowledge

ED 15305 ANFIANEATHAZRINA 3(3-0-6)

Astronomy and Space
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Celestial sphere; astronomy; constellations and constellation observations;
stars; galaxies; planets and small bodies in the solar system; interactions within the solar

system; origin and evolution of the universe space technology; natural phenomena on earth
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and space; observe the phenomenon natural way by using scientific tools; astronomical
phenomena; tools and astronomical equipment; astronomy and space learning management

in secondary education

ED 15306  nendansieuindou 3(3-0-6)

Environmental Science
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Basic knowledge and concepts of ecology; ecology; environmental problem;
principles of applied environmental and ecology by incorporating ethics; technique in the
operating environment; environmental education; environmental science learning

management in secondary education

ED 15307  Asaaunedans 3(1-4-4)
Teaching Science
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Curriculum and content of primary and secondary science learning subjects;

learning unit; learning psychology; techniques and methods of learning management; learning
medias; measurement and evaluation; lesson plan; planning and designing student-centered

with active learning activities

ED 15308  &uNUNINIANEASHAZNNSERUINGIANENS 1(0-2-1)
Seminar in Science and Science Teaching
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Study and research on science and science teaching publication in Thai and

English from scientific journals and other documents; analyze the corresponding results of the

study; discuss the important issues logically; write a scientific seminar or science teaching

report; present the results of the study and research by seminars through multimedia using

Thai or English; participate in discussions and exchange learning for scientific commmunication
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ED 15401 N385 1980 1aTUINNTINEMIUNTAIUINEANENS 3(0-6-3)
Creation of Media and Innovation for Science Teaching
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Importance and concepts of media and innovation production for learning
management; media selecting; arts in media design for learning; researching databases and
innovation in science education; utilizing computer programs for scientific media creation;
designing, implementing and evaluating science learning media; media and innovation
practices for science teaching in accordance with Technological, Pedagogical, and Content

Knowledge

ED 15402  AN5398NNINeAEnTANEN 3(0-6-3)

Educational Science Research
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Basic knowledge of educational science research; literature review; designing,
planning, and implementing research projects to address learners' issues; statistical analysis of

experimental results; writing research reports or articles

ED 15206  AMwndengedmiuagineadans 3(3-0-6)

English for Science Teachers
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Using of English for lesson plans; content, teaching materials and assessment
method preparation; English communication skills in classroom; teaching practicum using

English language

ED 15207  walulagasaumadiniuagingaans 2(1-2-3)
Information Technology for Science Teachers
mstnufuRmsldlusunsudniagy nmsldlusunsupeuiiamestieaousinenmans
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Practice using various software packages; using computer assisted instruction

both theory and practice of science; integrating technology with content knowledge and

pedagogical knowledge
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ED 15208  vauaudnenAans 2(1-2-3)

Science Toys
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Analysis of science knowledge from toys; experiment and explaining science
knowledge from toys; produce science toys from various materials by focusing on local

materials; present products for learning management

ED 15209  WARUNAKNY 3(3-0-6)
Alternative Energy
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General energy principles; definition and classification of renewable energy in
various forms; wind energy; geothermal energy; biomass energy; solar energy; hydro energy;
tidal energy; waste energy; hydrogen energy; future renewable energy; utilization of renewable

energy

ED 15309  ssalanendwmiuaginensans 3(3-0-6)

Geology for Science Teachers
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Geological history; origin of the earth; structure of the earth; mineral; rocks; soil,
rock and mineral identification; geological structures; geological phenomena; geological time;
geological maps; aerial photograph; satellite photograph; geology of Thailand; preliminary

geological exploration and environmental geology; related laboratory

ED 15310  aalleuingrdmivazineidrans 3(3-0-6)
Meteorology for Science Teachers
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Definition and composition of meteorology; earth atmosphere; properties and
structure of atmosphere; air temperature; atmospheric pressure; humidity; cloud; fog; storm;

air mass; front; meteorological information and utilization; weather forecast; related laboratory
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ED 15311  avninendmsuainerdans 3(3-0-6)

Hydrology for Science Teachers
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Principles of hydrology; hydrological processes; characteristics and measurement
of rainfall, humidity, and soil water; process water runoff and stream flow; water quality;
evapotranspiration; soil and sediment erosion; flood; landslides; drought; meteorological and

hydrological phenomenon; related laboratory

ED 15312  nsufjuiinisinendianslulsaseu 2(1-2-3)

Science Laboratory in School
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Principles of instrument names or chemicals and safety methods; signs and
hazardous levels of chemicals; chemicals management; chemical classification, storage and
disposal; science instrument classification and storage; school science laboratory

management; laboratory preparation and use of scientific equipment

ED 15313 N130BNKUUNITNAABIINYNAENT 2(1-2-3)

Experimental Design in Science
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Analysis of science experiments in secondary school; scientific method; science
experimental design process; statistics for data analysis; applying waste materials for scientific

equipment design; small-scale experiment

ED 15314  azifudnen 2(1-2-3)
STEM Education
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Principles of STEM education; principles of technology for living in rapidly
change of society; 21°" century skills; using knowledge and skills in science, mathematics and
other sciences to solve problems or develop creative work with engineering design process;
selecting appropriate technology impact on life, society and the environment; using
information technology and communication to learn, work, and solve problems
systematically; design learning activities; writing learning management plans; learning

management; measurement and evaluation learning according to STEM education
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Biodiversity and Conservation for Science Teachers
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Fundamental of ecology; concepts of evolutionary biology; biodiversity of living
organism; natural resources and environment; natural resources and biodiversity surveys;
global climate change; effects of aggression and sglobal climate change; concepts of
conservation biology; planning for conservation of natural resource and biodiversity; special

topic in conservation biology
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Waste Management in School and Community
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Meaning, sources, types of school and municipal waste; impact on the
environment and humans; principles and management waste; zero waste; relevant law and
authorities; public participation on community waste management; techniques in waste
management; guidelines for learning management about waste in schools and communities

into classrooms
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Scientific Learning Process Development by Indigenous Knowledge
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Knowledge of local wisdom; factors affecting the emergence and evolution of
local wisdom; a holistic learning process and knowledge of local wisdom; the use of scientific
principles and methods in seeking knowledge from local wisdom; activity design and science
learning management by integrating local knowledge; conservation of local wisdom for
sustainable development; exploration, experimentation and extraction of science lessons

from local wisdom
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Science and Community Products
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Fundamental scientific knowledge regarding daily life product; study and
extraction of important substances from plants and natural materials; exploration of local
plants and natural materials; method for product development utilizing local plants and

natural materials
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Wave and Optics
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Nature of wave; motion of wave; properties of wave; equation of wave; wave
function; sound wave; standing wave; light wave; electromagnetic wave; geometrical optics;
physical optics; polarization of light and optical instrument; related laboratory; wave and

optics learning management in secondary education
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Robotics and Automation for Science Teachers
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Fundamentals of robotics and automation; basic electronics and circuits;
sensors; basic microcontrollers; decision making systems; drive systems; design and fabrication

of robotics and automatic devices for education
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Scientific Communication
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Philosophy and the importance of scientific communication; processes and
elements of scientific communication; analysis of the nature and role of media used in
scientific communication; comparison of traditional and modern media; techniques for

communicating scientific information; presentation of scientific information
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Science Project and Activity
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Principles and significances of science project; science activity arrangement in
school; principles of science-camp arrangement; science field trip; science exhibition
arrangement; using technology for science teaching; science club; local plays and toys;

principles of practice and evaluation for developing science project and activity arrangement
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Natural Disasters
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Introduction to natural hazards; internal structure of earth and plate tectonics;
earthquakes; tsunamis; volcanoes; flooding; mass wasting; subsidence and soils; atmospheric
processes and severe weather; hurricanes and extratropical cyclones; coastal hazards; climate

and climate change; wildfires; impacts and extinctions
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