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Thai for Effective Communication
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Use of Thai language for appropriate communication in situation, identifying
main point from critical communication, positive communication, verbal and non-verbal
language, pronunciation in accordance with orthography, reading for main idea, principle

of writing, and manner in communication
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English Listening and Speaking Skills
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Skill in listening for main idea of conversation and short message, speaking
about things in surroundings, daily routine, social conversation, use of appropriate
language and grammatical structure in speaking, intonation, manner, and social etiquette
and culture
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English Usage for Communication
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Development of listening, speaking, reading and writing skills necessary for
communication, skills in listening and daily life conversation, listening and recording
lecture using standard language, conversing on familiar and interesting topic, making
suggestion, conversing in unexpected incident, expressing feeling, talking about personal
experience, making complaint, arguing and reasoning, summarizing important issue, and
identifying main idea and detail from reading text, presentation, writing report of familiar
topic, experience, event, idea and dream, and writing letter with standard pattern
1500104 n1wSangusian1sUsznauaITn 3(3-0-6)

English for Professional Purposes
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Skill in listening to announcement, report and interview; technically expressing
opinion on area of expertise, fluent and natural interaction with English native speaker,
using clear expression and giving detail in various topics, understanding purpose of
complicate issue, explaining perspective of problem, reading complicate text and

identifying purpose, writing at paragraph level, writing short report, and writing pros and

cons essay
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Active Citizen
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Designing and conducting project that enhances active citizen, respecting
human dignity, right and freedom; accepting individual difference, equality and equity;
peaceful and harmonious living in Thai society and global society in accordance with the
rule of law; following social rule and law; knowledge of government form; ideology and
way of life under democracy with the King as Head of State; performing Thai citizen duty
in democracy; being active citizen; and public mind
2000102  FERsNIEIITINENIIWAILTR e 3(3-0-6)

The King Philosophy for Local Development
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Concept and the King” work principle, Philosophy of Sufficiency Economy, and

concept of sustainable development; case study derived from the King’s initiative project

and its application for daily life; relation between the King’s philosophy and royal policy

for local development
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Aesthetic Appreciation
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Definition, type and importance of aesthetic in visual arts, dance, music and
literary; art history; enhancement of perception and aesthetic appreciation; singing and

music performance, Thai folk dance, architecture and arts
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Well-being Promotion and Care
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Definition and importance of well-being, relation between physical and mental
health, and environment; exercise, sport and recreation; basic principle of well-being
problem prevention and care
4000102  vinweluAnassud 21 WetiauazeTn 3(3-0-6)

21°t Century Skills for Living and Occupations
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Important skills in 21°' century, contemporary digital literacy and application
for life and career; and case study
4000103  N1SAALTLUANA 3(3-0-6)
Logical thinking
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Definition, concept, importance and component of logical thinking; process of
logical thinking; development and application of logical thinking for daily life; and case

study
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Fundamental English 1
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Listening to message and announcement with standard English and identifying
main idea; speaking about daily life, personal information, family, education, shopping,
surrounding and employment; communicating and exchanging general information;
understanding text with basic vocabulary; identifying detail of public media; writing sentence
and short message, and writing personal letter
1500011  nWISaNqURLgIY 2 3(3-0-6)

Fundamental English 2
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Listening for main idea; social conversation; brief presentation; reading letter,
advertisement, menu, timetable and notice; writing daily routines, personal information,
family, education, shopping, surroundings, employment; communicating and exchanging

general information
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English for Academic purposes
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Listening to official announcement, presentation, advertisement and reviews;
expressing opinion; reviewing, criticizing, and making comparison and contrast; speaking in
meeting; classroom presentation; reading and analyzing message, advertisement; article,
book and textbook; writing complex sentence; writing essay and full report; writing future

plan; writing to express opinion and feeling in various occasions
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Self Development Report
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Conducting self development report by gathering, analyzing and synthesizing
capacity of teacher duty practice, teacher characteristics through the interpretation of
lesson learned from teaching experience in educational institution and self-learning;
participating in activities to fulfill one’s capacity; individual after action review (AAR)

process as well as sharing and learning in the profession learning community (PLC) for

self development to become knowledgeable and up-to-date, and keep up with change
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Virtue Ethics and Spirituality for Teachers
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Being committed to code of ethics and developing learners with teacher spirituality;
being a role model with morals and ethics, and active citizen, practical model for respect and
faith from students and people in the community; analyzing, synthesizing, integrating knowledge
of teacher values, morals, ethics and spirituality, law for teacher, and condition of teacher
professional development using experiential learning and case study, practice of using reflection
in order to apply to self development to become a good teacher who is knowledgeable and
up-to-date, and keeps up with changes
1111103 arwnilen1sdeasdmiuag 2(1-2-3)

Language for Communication for Teachers
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Using Thai and English language for communication in learning management
appropriately in accordance with context and learner individual differences, learners with
special needs by analyzing concept, theory, speech communication for teacher, principle, and
technique of language use as well as practice of listening, speaking, reading, writing and
gestures to convey meaning in learning management and classroom communication; learning
management design in listening, speaking, reading, writing, and gestures to develop learners;
search of information for self development for being knowledgeable and up-to-date, and
keeping up with change; practice of using languages and various cultures for harmonious and

peaceful living
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Educational Philosophy and Educational Quality Assurance
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Knowledge and understanding of educational foundation, educational quality
assurance, Western and Eastern educational philosophy; discussion of educational quality
assurance, philosophy, concept, theory of education, religion, economy, society and culture,
applying educational philosophy and educational quality assurance to educational management,
curriculum  development, learming management, measurement and evaluation; analyzing
principle of educational management based on international and Thai ways of thinking; applying
concept of 21" century educational management to sustainable development of —educational
institution
1121201  MSWRIUIMANEAT 3(2-2-5)

Curriculum Development
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Development of school-based curriculum and major subject curriculum in
accordance with school and community context; implementation and evaluation of curriculum
through application of curriculum basic knowledge, curriculum evolution, curriculum theory and
development model, foundation of curriculum development in educational philosophy,
psychology, society, culture, technology and other factors related to basic education curriculum;
school-based curriculum development, curriculum implementation and evaluation; problems
and trends in curriculum development; developing learmer to become knowledgeable and up-

to-date, and keep up with change
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Instructional Science
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Instructional planning and management of major subject, classroom management,
design of learning management plan to develop leamer intellectual and characteristic of innovator;
enhance student leaming, caring and accepting individual differences; creating activities and learning
atmosphere that promote student happiness in learning; awareness of learner well-being; integrating
knowledge, content, curriculum, science of teaching and digital technology in learmning management
in according with learning theory, learning management innovation in order to develop leamner 21
century skills; integrative learning management, integration of sufficiency economy philosophy;
integration of content and language; integration of media and learning resources in local community;
digital technology media; inclusive education; coaching, micro-teaching, practicum in schools, being
responsible and committed to developing learner according to their potentiality
1132301 uinnssuuazmaluladanssumaiianisioasnsinviuasmsSeul  3(2-2-5)
Innovation and Information Technology for Educational Communication
and Learning
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Applying digital technology to learning management design in accordance with
major subject to develop learners’ intellectual and characteristic of innovator, based on context,
learner individual differences, and learner with special needs by analyzing principle, concept, and
theory relevant to innovation and information technology for educational communication and
learning; laws and ethics in utilizing digital technology in order to be able to select and apply
innovation and information technology to educational communication and learning effectively,
no violation of other intellectual property, applying reflection to self development to become a
good teacher who is knowledgeable and keeps up with change
1142401 n3dauazyssliunanIsiseus 3(2-2-5)
Learning Measurement and Evaluation
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Measurement and authentic evaluation using appropriate method in accordance
with subject matter, context and individual difference of learners, and leamers with special
needs; reflection of evaluation result for learmer development and quality development of
learning management based on principle, concept and theory of measurement and evaluation,
authentic assessment; design and creation of measurement and evaluation instrument;
providing feedback that promotes learners’ learning, guideline for utilizing results from
measurement and evaluation to improve learner’s learning development for subsequent
measurement and evaluation for developing learner appropriately and creatively; applying
reflection to self development to become a good teacher who is knowledgeable and keeps up
with change; applying principle, concept and theory of measurement and evaluation for

educational quality assurance
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Research and Development in Innovation and Learning
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Research and problem solving for learmner development; creating innovation for
learner’s learning development in accordance with major subject, context and individual
learner differences, and learner with special needs by studying, analyzing problem condition
and needs in learner development in classroom; research design based on application of
principle, concept, research theory and researcher ethics; creation of research instrument;
applying digital technology to creation of research innovation in order to solve problem and
develop learners; innovation in accordance with community in order to implement research
results in developing leamning management and learners; and applying reflection to self
development to become a good teacher who is knowledgeable and keeps up with change
1151501  AnInerdmiuag 3(2-2-5)

Psychology for Teacher
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Analyzing and solving problem; applying, designing learning and learner behavior
management to develop learners in accordance with their potentiality and age , based on
principle, concept and theory of developmental psychology, educational psychology,
learning psychology, brain functioning, learmer individual difference; ability in taking care and
assisting learner with special need; applying reflection to self development to become a good
teacher who is knowledgeable and up-to-date, and keeps up with change; being committed
to learner and self development with teacher spirituality
1151502  IRININTHULHUILAZNNTIWAIUIAE 2(1-2-3)
Guidance and Counseling Psychology
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Applying knowledge for getting to know and take care of learners effectively
with the guidance process and counseling; promoting of problem prevention and solving;
development and effective learning of learner of each age by providing suidance service
and classroom activity; individual learner development in accordance with one’s
potentiality, and systematic learner development report based on case study process;
providing parents and related parties with advice and feedback in order to promote
learner development and assistance; forwarding and establishing collaboration for learner
development and problem solving for better life quality; being knowledgeable and up-to-
date, and keeping up with change related to learner development; being committed to

developing learner with teacher spirituality and ethics of guidance and counseling
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Practicum in Profession of Teaching 1
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Pre-teaching observation and practice by learning and acquiring the characteristics
of teacher with passion and faith in teaching profession, behavior of teacher that reflects
teacher spirituality and teaching profession ethics; observation and study of teacher role and
duty, homeroom teacher role and duty, classroom and educational institution context,
educational institution administration and management, and role of community in
educational management; practice of teacher duty, and teacher-parent collaboration for
analyzing and solving problem in case study; practice of learning activity design and
management for leamer development and happy learning; awareness of learner well being
through observational process, recording, analyzing, synthesizing, interpreting lesson learned

and reflecting experience in order to apply to self development for being a good teacher who

is knowledgeable, and keeps up with change
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Practicum in Profession of Teaching 2
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Pre-teaching observation and practice by learning and acquiring the characteristics
of role model teacher with morals and professional ethics, performing as teacher assistant
working and learning with mentor teacher in planning content and learning management
design, media and technology, measurement and evaluation according to the learning strand
of each specific course; integrating knowledge of educational administration, innovation
design; implementation of educational quality assurance in accordance with each level of
educational institution; quality learning management, creating learning atmosphere that
encourages learner learning enjoyment; collaborating with parents to develop and help
students to enhance desirable characteristics; analyzing and proposing guidelines for self
development to be a professional teacher who is able to keep up with changes of both
professional teaching and major subject; participating in projects related to promotion of
conservation of culture and local wisdom, reflecting and evaluating the results of the project
by using after action review (AAR) process on individual basis, exchanging knowledge in the
professional learmning community (PLC), and applying the knowledge to self development for

being knowledgeable and up-to-date, and keeping up with change

37



WAV VOUAZAID5UIYIIEIUN w(walug)
1103003  nsHNUHURIMINITENINaTEY 3 1(90)
Practicum in Profession of Teaching 3
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Pre-teaching observation and practice in professional teaching by learmning and acquiring
the characteristics of role model teacher with morals and professional ethics; design of learning
atmosphere that encourages learner happiness in learning; learning management with integration of
digital technology or modemn educational innovation that enhances learner high thinking process;
collaborating with parents in developing learner and being committed to problem solving in order to
enhance learner desirable characteristics by utilizing appropriate research methodology; reflecting
result of changes that happen distinctively from participating in project related to promotion of
culture and local wisdom conservation, reflecting and evaluating the results of the project by using
after action review (AAR) process on individual basis, exchanging knowledge in the professional
learning community (PLC), and applying the knowledge to self development for being
knowledgeable and up-to-date, and keeping up with change
1104004  msujiansaeuluaaufinw 1 6(540)
Internship 1
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Teaching practice of major subject to enable learer to learn happily. Inspiring to be
a learning enthusiast with cognition; awareness of learner well-being by designing leaming
management that enhances skills in learning and thinking; learning management, media and
innovation design, measurement and evaluation, learner development progress report; teaching
practice in educational institution, participating in teaching profession activity; developing
innovation for learmer development through observation process, data recording, analyzing,
synthesizing, interpreting lesson learmned, and reflecting experience for self development for being
a good teacher who is knowledgeable and up-to-date, and keeps up with change
1104005  n1sujjuAnsaeuluaatudne 2 6(540)
Internship 2
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Teaching practice of major subject; being a role model with morals and ethics
according to professional ethics, learning management and design that make learmers happy and
develop high thinking process and leading them to be innovators; designing modern educational
innovation; integrating community context with learning activities in and out of the classroom,
creating collaborative teacher-parent network for developing learmner and solving problem for
desirable characteristics by utilizing appropriate research methodology; reflecting changes that
happen distinctively from participating in project related to professional progress and project that
promotes conservation of culture and local wisdom, reflecting and evaluating the results of the
project by using after action review (AAR) process on individual basis, exchanging knowledge in
the professional learming community (PLC), and applying the knowledge to self development for

being knowledgeable and up-to-date, and keeping up with change
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4011104  Wandiugiu 3(2-2-5)

Fundamental Physics
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Vector, various of motion types, Newton's law of motion, work and energy,
mechanical equilibrium, fluid, thermal, mechanical wave, sound, light and optical
equipment, electricity and magnetism, electromagnetic wave, atomic physics and nuclear
physics, and practice
4022120  \pfiNugy 3(2-2-5)

Fundamental Chemistry
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Study of fundamental chemistry, atomic structure, stoichiometry, chemical
bonding, representative and transition metal elements property, gas, solid, liquid, solution,
chemical equilibrium and acid-base, and practice
4031101  ¥33nen 1 3(2-2-5)

Biology 1

nEnTAnefiugiu arsUseneumaailudiedldie Fauinisvesdedtin waduay
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Basic principle of biology, chemical compound of organisms, evolution of life,
cell and tissue, reproduction and growth, classification of organisms, and practice
4031102  ¥33nen 2 3(2-2-5)

Biology 2
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Metabolism, chemical exchange, enzyme, photosynthesis and cellular respiration,

circulation, transportation and dehydration, homeostasis, human body system, genetics,

behavior and adaptation, life and environment, resource management and environment, and

practice

4031301 &n33NeN 3(2-2-5)
Zoology
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Study of principle and theory of animal cell, tissue, morphology, anatomy,
reproduction, growth and development, animal ecology, evolution, animal classification;
collection and preservation of specimens, and practice
4032101  Anensadalndaiudainen 1(0-2-1)

Modern Science in Biology
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Modern technology in biology, research in biology, effect of science and
technology on global change, development of community and country, natural resource,
environment, disaster, agriculture and agricultural industry
4032102 FIervadasuazluana 3(2-2-5)

Cell and Molecular Biology
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Study of biomolecule, structure and function of organelle, membrane and
membrane transportation, cell communication, metabolism and bioenergetics, cell cycle

and division, cell differentiation, cell injury and apoptosis, immunology, technology in cell

and molecular biology, molecular genetics, and practice
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4032201 WHNWAENS 3(2-2-5)

Botany
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Study of principle and theory of plant cell, tissue, morphology, anatomy and
translocation in flowering plants; photosynthesis, plant response to environment and
hormone, ecology, evolution, classification, use of plant, collection and preservation of
local plants, and practice
4032401  wugAansuazinaluladfduie 3(2-2-5)

Genetics and DNA Technology
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Study of basic principle of genetics, cells and organelles related to genetics,
transmission genetics, genetic material, function and regulation of gene expression, gene and
determination of organisms characteristics, gene and chromosome mutation, population
genetics, genetic engineering and DNA technology, and practice
4032601  9a%YINEI 3(2-2-5)

Microbiology
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Study of history and technique of microbial studies, morphology, physiology,
growth and reproduction, microbial genetics, classification, control of microbial, immunity and

application, and practice
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4033101  furneazdIIngdseying 3(2-2-5)
Ecology and Conservation Biology
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Study of principle and theory of ecosystem, biome, energy in ecology, nutrient
cycle, population ecology, limiting factor of life, population distribution and succession,
behavioral ecology, pollution, management of natural resource and environment, and
practice
4033802  N13IANTTLIBUAIINEN 3(2-2-5)
Biology Learning Management
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Study of process of science, learning theory, teaching method and technique,
biology lesson plan, assessment and evaluation of biology learning achievement, biology
learning media, STEM education, micro-teaching in biology, and practice
4033804  AWNBINOWEINRTUTIINGN 3(3-0-6)
English for Biology
nsfnwinariiniinuwenisdearsnividingy Anvimadan1adainen nasld
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Study and practice English skill for communication, technical term in biology,
using English for information retrieval, and integration with learning management
4091641  AdAMAASAUFIY 3(3-0-6)
Fundamental Mathematics
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Study of basic algebra and geometry, linear equation system and quadratic
equation, surface area and volume, inequality, set and real number system, logic,
relations and functions, analytic geometry and conic section, exponential function and
logarithmic function, trigonometry, vector and matrix, complex number, sequences and

series, basic probability and statistics, linear programming

2.2.2 ngu3veN LHaNITEY
s Fedvuazdesutesiein u(n-U-a)
4032103  s3TIvEMAziATiiugIy 3(2-2-5)
Physiology and Fundamental Biochemistry
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Study of biomolecular biochemistry, enzyme, co-enzyme, vitamin and nucleotide,
metabolism of biomolecule, computerized biochemistry, transportation in organisms,
electrolyte and kinetic homeostasis, plant physiology, physiology of human system, and
practice
4032104 agnsu%smuazﬂ'J'lammnwmtlmﬁnmw 3(2-2-5)

Taxonomy and Biodiversity
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Study of principle of biological system and biodiversity, cladogram and
phylogenetic tree, importance and benefit of organisms classification, classification and
nomenclature, the importance and benefit of biodiversity, biodiversity of locality in

thailand, factor affacting biodiversity, conservation and biodiversity treaty, and practice
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Biological Technique and Scientific Activity
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Study of skills in using biological materials and equipment, biosafety in laboratory,
techniques of chemical preparation, maintenance of equipment, method of collecting
biological data, biology speciment making techniques, and science activity
4033103  Aneaasdanmludiosdu 3(2-2-5)

Local Biological Science
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Study of biological science from local wisdom, conducting survey project of local
wisdom for problem solving and sustainability
4033104 Y& INEN 3(2-2-5)

Limnology
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Study of about lotic water, lentic water, basic of freshwater ecosystem, factor
affecting the freshwater ecosystem, freshwater organisms, problem and management of
freshwater ecosystem, and practice
4033105  wialulagyanw 3(2-2-5)

Biotechnology
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Study of principle and technique in biotechnology, recombinant DNA technology,

using biotechnology in plant, animal and microorganism improvement, progression in

biotechnology, and practice
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Plant Tissue Culture
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Study of principle of plant and tissue culture, preparation of plant tissue culture
medium, aseptic techniques, applications in plant tissue culture, and practice
4033202 Y Inevesivayulns 3(2-2-5)

Biology of Medicinal Plant
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Study of medicinal plant diversity, botanical characteristics, ecology, pharmacological
actions, application and practice
4033203  WONWANEASLATEFND 3(2-2-5)

Economic Botany
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Study of the world and Thailand economy plant, importance of ecomomy plant,
production area, situation of current production, trend in future production, productive
problem and solution of economic plant, utilisation of economic plant, and practice
4033204  @IUNgNEAIEASITISYUY 3(2-2-5)

School Botanic Garden
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Study of principle and theory about importance of natural resources according to
King’s philosophy, raising awareness of natural resources, integration of matural resources for

instruction media, management of school botanic garden and application, and practice
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Parasitology
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Study of species diversity, evolution, morphology, life cycle, reproduction, and
ecology of parasite in animal, relationship between parasite and host, pathogenesis,
epidemiology, treatment, prevention and epidemic control in human and economic
animal, technique of parasitic diagnosis, and practice
4033302 WHANTINEATD 3(2-2-5)

Animals Behavior
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Study of principle of evolution, adaptation, type of animal behavior, cause
and factor in animal behavior, conservation of local animal, promotion and development
of animal behavior for growth, animal propagation, application, and practice
4033303  figInen 3(2-2-5)

Entomology
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Study of morphology, physiology, classification, distribution, importance of insect
in economy, medical and agriculture, control and eradication of insect, collection and

preservation of insect specimen, benefit of local insect, and practice
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4033401  IUINTT 3(3-0-6)
Evolution
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Study of origin of the world and organisms, concept of evolution, Darwin's
concept, theory and evolutional evidence, mechanism of evolution, evolution of metabolic
pathway, heredity and genetic variation, population genetics, concept of species, speciation
and extinction, the phylogenetic tree of organisms and time of evolution, systemology and
classification of organisms, prokaryote evolution, plant evolution, animal evolution, human
evolution, and practice
4033402  YIIMYINTAUNUS 3(2-2-5)

Reproductive Biology
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Study of plant and animal reproduction, structure and function of reproductive
system, gametogenesis, fertilization, embryogenesis, growing factor, technology of reproduction
and growth, ethics and law, and practice
4033501 lulaswmaila 3(2-2-5)

Microtechniques
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Study of microscope, technique of specimen preparation for studying under

microscope, tissue staining, technique and method of permanent slide production, and

practice
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Mycology
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Study of history, shape and structure, physiology and growth, reproduction
and life cycle of mold, classification, culture, benefit and importance of fungi, and
practice
4033602  AYIINY1YAFINNTTY 3(2-2-5)

Industrial Microbiology
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Study of role of microorganism in industrial process, isolation, microbial
preservation technique, fermentation, production of industrial product using microorganism,
safety and responsibility about product and quality standard, and practice
4033603  AYIINYINDINT 3(2-2-5)

Food Microbiology
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Study of microorganism in food, fermentation, various food product and food
preservation, microbial spoilage in food, germ and microbial toxin in food affecting
microbial growth and food spoilage, sampling, microbial examination, dairy products, food
standard in microbiology, control and elimination of microorganism in food, and practice

4033604 aa%ﬁwmmemsmwmua:ﬁﬁ'qLL'mé'asJ 3(2-2-5)
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Agricultural and Environmental Microbiology
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Study of group and role of microorganism affecting to agriculture and environment,

activity and result from microorganism in soil, water and plant, using microorganism for

utilization, solving and control microorganism that cause pollution problem, and practice

4033701  Y7adn 3(3-0-6)
Biostatistics
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Study of basic statistics about data, probability, data analysis with statistics,
practice about data and data sampling in biology and analyze data by using computer
software
4033702 nsdrsrauazsusadedidialutiosdu 3(2-2-5)
Survey and Collection of Local Organisms
nsfnnAgIfuauddgLaryselevtivensdisnn Maiusunuddidinaeg
mMaiiuinu UssinnvesdedPisluiesdiu uaznstinufod
Study of importance and benefit of survey, collection and preservation of
organisms, type of local organisms, and practice
4033801  NITWAINIMANGATUAZNITIANITITEUITIIMEN 3(2-2-5)
Curriculum Development and Biology Learning Management
msﬁﬂmﬁmﬁ’um'ﬁmeﬁﬁamuawé’ﬂqm mﬁﬂ’@umwé’ﬂqmmiﬁﬂm%y’uﬁugm
ﬂﬁjumizﬂ’]ilﬁ'auiﬁwmmam% N133AYIANBTUIEIIEIVT NMTIATIERATERALIINTFIULATIAT
516397 weun1sian1sideud nsumsdanstudoudainer nsiauarussidiunaniaiFeus
N wagnSHNUUR
Study of analysis of content and curriculum, curriculum development of
science learning strand in basic education curriculum, preparation of course description,
analysis of subject matter and standard of course structure, lesson plan, management of
biological classroom, assessment and evaluation of biological learning achievement, and

practice
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Production of Biology Instructional Media

nMsAnwfgIiuLLAnuazguivesnslddeonisBeunisasudaiven nsaide
n3BEuMsAeuUsTaVAsEAvsuLarisnng mslimaluladansaumalivnzausuion wen
waduiion1sFeud mavsmdufenisSeunisaou eudlumaninisaeunuanionine,
Renfunseenuuudonisaeudrine wagiinwensiGousluamssui 21

Study concept and theory of using biology instructional media, creating
instructional media for invention and method, using information technology to suit the
content, application for learning, assessment of instructional media, knowledge in
teaching science combining biology content with biology teaching media design, 21°
century skills
4033805 @zihuAnen 3(2-2-5)

STEM Education

nsAnwIABIfuAINRENBRarANdI Ay vesuianssy Inerans wmalulad
AAINTINANERST AdIRAIENS naNN1sVetATANANYT n15TeTeRdann n1sysanisaziy
nszuIumMsInnsseusineldasfudne mseenuuulimngsy nsaseassAuinnssuaziiy
Anw deuazdediinvesuinnssuaziufne wasn1sinUuR

Study of meaning and importance of innovation, science, technology,
engineering, and mathematics, principle of STEM education, problem analysis, STEM
integration, learning management process using STEM education, engineering design,
creating of STEM education innovation, advantage and limitation of STEM education
innovation, and practice
4033901 1A%9N15IVENTIINYN 3(2-2-5)

Research Project in Biology

MIANWIABITUNENKAZNTTUINNTTITENTINE N19a519uTRNTsuAI TN
wazdnrilasaNTITenaiive MmadsunaznsiauenanuIdunelinisauaANgLaYeIe1a1Y
fiusnwlasemside uaznsvilasaniside

Study of research principle and methodology in biology, innovation creation,
planning and preparation of biological research project, research writing and presentation

under supervision of research project advisor, and conducting research project
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Seminar in Biology
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Uszyudunuiuazianiddsulssaunisalivinisdiudainet Wawndangwluniseruuazasy
asvdfey wagnsHnUUR

Review and collection of research document, problem discussion, research

presentation in seminar, exchange of academic experiences in biology, use of English in

reading and summarizing, and practice
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Being committed to code of ethics and
developing learners with teacher spirituality; being a
role model with morals and ethics, and active citizen,
practical model for respect and faith from students
and people in the community; analyzing, synthesizing,
integrating knowledge of teacher values, morals, ethics
and spirituality, law for teacher, and condition of
teacher professional development using experiential
learing and case study, practice of using reflection in
order to apply to self development to become a good

teacher who is knowledgeable and up-to-date, and

keeps up with changes
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Using Thai and English language for
communication in learning management appropriately in
accordance with context and leamer individual
differences, learners with special needs by analyzing
concept, theory, speech communication for teacher,
principle, and technique of language use as well as
practice of listening, speaking, reading, writing and
gestures to convey meaning in learning management
and classroom communication; learning management
design in listening, speaking, reading, writing, and gestures
to develop learners; search of information for self
development for being knowledgeable and up-to-date,
and keeping up with change; practice of using languages

and various cultures for harmonious and peaceful living
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1112101 YSwymsAneuaznisusziuaanIn
nsAN® 3(2-2-5)
Educational Philosophy and Educational

Quality Assurance
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1114704 nsUsziuaMnIwNISAnEY  2(2-0-4)
Educational Quality Assurance
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Knowledge and understanding of educational
foundation, educational quality assurance, Western and

Eastern  educational  philosophy;  discussion  of

educational quality assurance, philosophy, concept,

theory of education, religion, economy, society and

culture; applying  educational  philosophy  and
educational  quality — assurance  to  educational
management,  curriculum  development,  learning

management, measurement and evaluation; analyzing

principle of educational management based on
international and Thai ways of thinking; applying concept
of 21% century educational management to sustainable

development of educational institution
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Curriculum Development
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Curriculum Development
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Development of school-based curriculum
and major subject curriculum in accordance with
school and community context; implementation and
evaluation of curriculum through application of
curriculum

basic knowledge, curriculum evolution,

curriculum  theory and development model,
foundation of curriculum development in educational
philosophy, psychology, society, culture, technology
and other factors related to basic education
curriculum; - school-based curriculum  development,

curriculum implementation and evaluation; problems
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and trends in curriculum development; developing
leamer to become knowledgeable and up-to-date,

and keep up with change

1122301 "ANANTERULALNITIANTSEUS
Principle of Teaching and Learning
Management

o 3

AUNUY AUEIAY DeAUTENBY
WWIRATBINTTADY UAEVANNITIANTITEUS Nouuay
sduuunsinnisiSouiiinainvadslaeiiunisn
WATIN ARATI9ETIA wazALNTgn N1T9RNLUUNNT
JansFeusiuiuFeududdny wedauasinugnis
dan19i3eus MydnuazUsziiunanuyauseaeinis
Boud mslddeuaznsdndaundomiiionisiSeus nns
Wangudnsieusluaniufinw anudidsy wdannis
LAYNTEUIUNITIAYIIUHUNTITIANITSUS UarnIs
neaadldununisianisiieous nsinufdinisdanis
Seuslvdieuinnisiteuiegaiusednsam
1124501  AnsuUiwsdanIstuiEeu 2(2-0-9)

Classroom Management
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Instructional Science
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Instructional  planning and management of
major subject, classroom management, design of learning
management plan to develop learner intellectual and
characteristic of innovator; enhance student learning, caring
and accepting individual differences; creating activities and
learning atmosphere that promote student happiness in
learning, awareness of learner well-being, integrating
knowledge, content, curriculum, science of teaching and
digital technology in learning management in according
with learning theory, learning management innovation in
order to develop learner 21" century skills; integrative
learning management, integration of sufficiency economy
philosophy; integration of content and language; integration
of media and learning resources in local community; digital
technology media; inclusive education; coaching, micro-
teaching, practicum in schools, being responsible and

committed to developing learner according to their

potentiality
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Innovation and Information Technology
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Innovation and Information Technology
for Educational Communication and Learning
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Applying digital technology to learning
management design in accordance with  major

subject to develop learners’ intellectual and
characteristic of innovator, based on context, learner
individual differences, and learner with special needs
by analyzing principle, concept, and theory relevant
to innovation and information technology for
educational communication and learning; laws and
ethics in utilizing digital technology in order to be
able to select and apply innovation and information
technology to educational communication and
leamning effectively, no violation of other intellectual
property, applying reflection to self development to
become a good teacher who is knowledgeable and

keeps up with change
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1142104  msiauazusziliunanisisou; 3(2-2-5)

Learning outcome Measurement
and Evaluation
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Learning Measurement and Evaluation
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Measurement and authentic evaluation
using appropriate method in accordance with subject
matter, context and individual difference of learners,
and learners with special needs; reflection of
evaluation result for learner development and quality
development of learning management based on
principle, concept and theory of measurement and
evaluation, authentic assessment; design and creation
of measurement and evaluation instrument; providing
feedback that promotes learners’ learning; guideline

for utilizing results from measurement and evaluation

to improve learner’s learning development for
subsequent measurement and evaluation for
developing learner appropriately and creatively;

applying reflection to self development to become a
good teacher who is knowledgeable and keeps up
with change; applying principle, concept and theory
of measurement and evaluation for educational

quality assurance
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Research for Learning Development
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Research and Development in Innovation
and Learning
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Research and problem solving for

learner development; creating innovation for
learner’s learning development in accordance
with major subject, context and individual learner
differences, and learner with special needs by
studying, analyzing problem condition and needs
in learner development in classroom; research
design based on application of principle, concept,
research theory and researcher ethics; creation of
research instrument; applying digital technology
to creation of research innovation in order to
solve problem and develop learners; innovation
in accordance with community in order to
implement research results in developing learning
management and learners; and applying reflection

to self development to become a good teacher

who is knowledgeable and keeps up with change
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1151101  Wugumdadinerdmivag  2(2-0-4)
Foundation of Psychology for Teacher
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Psychology of Learning and Instruction
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Psychology for Teacher

Aasient wlamn Yseand eanuuunisinnis
FouduazuinisdnniswgdnssudiSou ieWauinas
duaSudiSeunufneninuazdiely Taglindnnis wuida
NYUHNNINIMENAUINT F9INe1N15AnYY I0TNeINTT
Fus N19YNUYDIENRY LATANNVAINAE VRIS
annsaguatismaefifeuiiiaudeanisfitay 14nns
agviouAniothludssgndlilunsiamunuedunindu
a3id fianuseus Muare uasiudenisildsunyag
sesfuiaungBounasianmusedniga umudung

Analyzing and solving problem; applying,
designing learning and learner behavior management
to develop learners in accordance with their
potentiality and age , based on principle, concept and
theory of developmental psychology, educational
psychology, learning psychology, brain functioning,
learner individual difference; ability in taking care and
assisting learner with special need; applying reflection
to self development to become a good teacher who
is knowledgeable and up-to-date, and keeps up with
learner and self

change; being committed to

development with teacher spirituality
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1153503

Guidance and Counseling Psychology
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Guidance and Counseling Psychology
Uszgndmnudifionisiinuazquatioinde
Ai3EURE1ellUTEAVITA NN TEUIUNITUUZ LT LAZNNS
TimUinw duadu Yoy wazunladym Waunisiag

v

n13i38usveiseunuYIisegeliusyaniamelenis

JauinisuuziILazNIsInfan T uE kU lutuS oY
Waungissudussyananudnennuazseunanis
W miseuldegiadussuumunszuiunisiinm
sensdl Wiauuzdwasdeyadounduungunasesuas

digIfasieduaiuimuiuazguatigndeisou n1vds

Y
1 A A

fouazn1saseANuTINiisie i uazuAdymiseuly

) P

fauamdinng faiusevs uade uazdiusenis

= = o I VY v KR v
LlJaEJuLLUanLﬂEJ’J“UENﬂUWGLJ“LJ’m’liE‘\JILiEJu ARUUNRIURLIYU

160




avulus w.A. 2558

aUuUsuU3e n.A. 2562

ﬁ?ﬂ%mamﬁ}m’]mﬂ’ﬂmLﬂUﬂELLag’ﬂiiEJ'TUiiﬂJﬂ’]iLLu%LLu’JLLaﬁﬁ
nsliAUsne

Applying knowledge for getting to know
learners

and take care of effectively with the

guidance process and counseling; promoting of

problem prevention and solving; development and
effective learning of learner of each age by providing
guidance service and classroom activity; individual
in accordance with one’s

learner development

potentiality, and systematic learner development
report based on case study process; providing parents
and related parties with advice and feedback in order
to promote learner development and assistance;
forwarding and establishing collaboration for learner
development and problem solving for better life
quality; being knowledgeable and up-to-date, and
keeping up with change related to leamner
development; being committed to developing learner
with teacher spirituality and ethics of guidance and

counseling
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Observation and Participation in School
Practices
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Practicum in Profession of Teaching 1
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Pre-teaching observation and practice by
learning and acquiring the characteristics of teacher

with passion and faith in teaching profession, behavior

161




avulus w.A. 2558

aUuUsuU3e n.A. 2562

of teacher that reflects teacher spirituality and
teaching profession ethics; observation and study of
teacher role and duty, homeroom teacher role and
duty, classroom and educational institution context,
educational institution administration and
management, and role of community in educational
management; practice of teacher duty, and teacher-
parent collaboration for analyzing and solving
problem in case study; practice of learning activity
design and management for learner development and
happy leamning; awareness of learner well being
through observational process, recording, analyzing,
synthesizing, interpreting lesson learned and reflecting
experience in order to apply to self development for
being a good teacher who is knowledgeable, and

keeps up with change
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Pre-practicum in Teaching Profession
¥9UT18 UnuIMveffiiiides uay
wwanensUdanulunisiinuszaunisalivndnag
MTUTMITNUININTUAENTIANTIBUIUNGUATTY
n13ssusluivtanzauvestdnd@ne) n1sindnvin
unumsdnnsSeuslviaenndesiugaussasdnisaeud

Yy 1%

narnuanelagiuligiseuaiiesdnuinignuies
nsnaaesdanisiieusluaniunisaldnasuay
a01un130193¢ NsepnuUUNAdey TeaeuiaIesile
ANa N1399137080U NTIARZLUL WAZNITHRAUNE
n1s3eu N1sasun1alfufkaznisiinziuy n19ld
waznisuande nmIdeuddymgiSeu n1sdasin

TAsERvINShuaauFAnYl

a vaa S

1102002 MsENURURIMTNIENIEEU 2 1(90)
Practicum in Profession of Teaching 2
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Pre-teaching observation and practice by
learning and acquiring the characteristics of role
model teacher with morals and professional ethics,
performing as teacher assistant working and learning
with mentor teacher in planning content and learning
management  design, media and technology,
measurement and evaluation according to the
learning strand of each specific course; integrating
knowledge of educational administration, innovation
design; implementation of educational quality
assurance in accordance with each level of
educational institution; quality learning management,
creating learning atmosphere that encourages learner
learning enjoyment; collaborating with parents to
develop and help students to enhance desirable
characteristics; analyzing and proposing guidelines for
self development to be a professional teacher who is
able to keep up with changes of both professional
teaching and major subject; participating in projects
related to promotion of conservation of culture and
local wisdom, reflecting and evaluating the results of
the project by using after action review (AAR) process
on individual basis, exchanging knowledge in the
professional learning community (PLC), and applying
the knowledge to self development for being
knowledgeable and up-to-date, and keeping up with
change
1103003 MSENUHURIUTNIENIN9ETEU 3 1(90)

Practicum in Profession of Teaching 3
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a a

Aanssuidaasuliminaiun1niinasdn 1nsanisn

a v o '

Wertesiunisdaaty eudndimusssy uazgidyyn

Y  a

viesdunazdimasnnisiseuiluaniudneiluuseiiiy
azvioundu (AAR) 1useyarauazsuLandsuiious
srufuluguiuugruLAnsSeuimMaindn (PLO) e
inluldlunsiauauediiinnuseud iuaiouasviuse
RERILIRICN

Pre-teaching observation and practice in
professional teaching by learing and acquiring the
characteristics of role model teacher with morals and
professional ethics; design of learning atmosphere
that encourages learner happiness in learning; learning
management with integration of digital technology or
modern educational innovation that enhances learner
high thinking process; collaborating with parents in
developing learner and being committed to problem
to enhance learner desirable

solving in order

characteristics by utilizing appropriate research

methodology; reflecting result of changes that
happen distinctively from participating in project
related to promotion of culture and local wisdom
conservation, reflecting and evaluating the results of
the project by using after action review (AAR) process
on individual basis, exchanging knowledge in the
professional learning community (PLC), and applying
the knowledge to self development for being
knowledgeable and up-to-date, and keeping up with

change

1105801 msUfjudAnsaeuluaatufne 1 6(540)
Teaching Internship 1
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1104004 nsUjUAnsaeuluaaufner 1 6(540)
Internship 1
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Wasuwlas

Teaching practice of major subject to
enable learner to learn happily. Inspiring to be a
learning enthusiast with cognition; awareness of
learner well-being by designing learning management
that enhances skills in learning and thinking; learning
management, media and innovation  design,
measurement and evaluation, learmer development
progress report; teaching practice in educational
institution, participating in teaching profession activity;
innovation for learner

developing development

through  observation  process, data recording,
analyzing, synthesizing, interpreting lesson learned,
and reflecting experience for self development for
being a good teacher who is knowledgeable and up-

to-date, and keeps up with change

1102301 n1sdanauaznsidusInUUnemuly
daufnen 1(90)

Observation and Participation in School
Practices
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Practicum in Profession of Teaching 1
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Pre-teaching observation and practice by
learning and acquiring the characteristics of teacher
with passion and faith in teaching profession, behavior
of teacher that reflects teacher spirituality and

teaching profession ethics; observation and study of

teacher role and duty, homeroom teacher role and
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duty, classroom and educational institution context,

educational institution administration and
management, and role of community in educational
management; practice of teacher duty, and teacher-
parent collaboration for analyzing and solving
problem in case study; practice of learning activity
design and management for learner development and
happy leaming; awareness of learner well being
through observational process, recording, analyzing,
synthesizing, interpreting lesson learned and reflecting
experience in order to apply to self development for
being a good teacher who is knowledgeable, and

keeps up with change

1105802 msufjuiinsaeuluanfne 2 6(540)
Teaching Internship 2
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1104005 nsujjuinisaauluanufinen 2 6(540)

Internship 2
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Teaching practice of major subject; being a role
model with morals and ethics according to professional
ethics, learing management and design that make learners
happy and develop high thinking process and leading them
to be innovators; designing modern educational innovation;
integrating community context with leaming activities in and

out of the classroom; creating collaborative teacher-parent
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network for developing leamer and solving problem for
desirable characteristics by utilizing appropriate research
methodology; reflecting changes that happen distinctively
from participating in project related to professional progress
and project that promotes conservation of culture and local
wisdom, reflecting and evaluating the results of the project
by using after action review (AAR) process on individual
basis, exchanging knowledge in the professional learning
community (PLO), and applying the knowledge to self
development for being knowledgeable and up-to-date, and

keeping up with change
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4011101 Wand 1 3(3-0-6)
Physics 1
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a wva

4011102 UjuRn1sWand 1
Physics Laboratory 1
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10 UquAnns

4011104  Wandiugnu 3(2-2-5)

Fundamental Physics
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Vector, various of motion types, Newton's law
of motion, work and energy, mechanical equilibrium, fluid,
thermal, mechanical wave, sound, light and optical

equipment, electricity and magnetism, electromagnetic

wave, atomic physics and nuclear physics, and practice

4021101 wadl 1 3(3-0-6)

Chemistry 1
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Chemistry Laboratory 1
Unu
U

il
Mlulun1sujisnised n13dnaisadl insavesansias

wa

nsiigrfumetialasrusasnanujua

a

nsldansiedl Arudasadeluiesujifinisedl nadanis

v
=1

lavedienugiulvignsies malianisimiouansavaie

a

Wosiu kazufiinsiiediuiienadl 1

4022120 ipSiiugu 3(2-2-5)
Fundamental Chemistry
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Study of fundamental chemistry, atomic

structure, stoichiometry, chemical bonding, representative

and transition metal elements property, gas, solid, liquid,

solution, chemical equilibrium and acid-base, and practice

4031101 %23ne 1 3(3-0-6)

Biology 1
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Biology Laboratory 1
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Biology 1
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Basic principle of biology, chemical compound
of organisms, evolution of life, cell and tissue, reproduction

and growth, classification of organisms, and practice
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4031301 &n23Ne 3(2-2-5)
Zoology
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Study of principle and theory of animal
cell, tissue, morphology, anatomy, reproduction,
growth and development, animal ecology, evolution,
animal classification; collection and preservation of

specimens, and practice

4033104 ¥ Inerveusad 3(2-2-5)
Cell Biology
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Cell and Molecular Biology
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Study of biomolecule, structure and function of
organelle, membrane and membrane transportation, cell
communication, metabolism and bioenergetics, cell cycle
and division, cell differentiation, cell injury and apoptosis,
immunology, technology in cell and molecular biology,

molecular genetics, and practice
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Botany
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Study of principle and theory of plant cell,

tissue, morphology, anatomy and translocation in flowering
plants; photosynthesis, plant response to environment and

hormone, ecology, evolution, classification, use of plant,

collection and preservation of local plants, and practice
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4033403 WugANEASURLLAA 3(2-2-5)
Cytogenetics
Tnsea¥1e ngAnssu wagniiivedasiuley
nsasuulamesesivsznovvedlashiluuuasuaiidseod
Tulnd fugeansluanawaznisusegnd aruduiusves
Bunaznisitunuiivesduuulasiuloy laslulvudu

Fwung
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Genetics and DNA Technology
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Study of basic principle of genetics, cells and
organelles related to genetics, transmission genetics, genetic

material, function and regulation of gene expression, gene

and determination of organisms characteristics, gene and

chromosome  mutation, population  genetics, genetic
engineering and DNA technology, and practice
4033601 aTIINY 3(2-2-5) | 4032601 YaTAINN 3(2-2-5)
Microbiology Microbiology
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Study of history and technique of microbial
studies, morphology, physiology, growth and reproduction,
microbial genetics, classification, control of microbial,

immunity and application, and practice
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Ecology
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Ecology and Conservation Biology
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Study of principle and theory of ecosystem,

biome, energy in ecology, nutrient cycle, population

ecology, limiting factor of life, population distribution and

succession, behavioral ecology, pollution, management of

natural resource and environment, and practice
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Biology Teaching Methodology 1
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Biology Learning Management

MSANYAINTUNTZUIUNMINSINE MRS gu

170




avulus w.A. 2558

aUuUsuU3e n.A. 2562

TIUNY EaEN1TREULNUNITIANITTEUS NsBanluULaY
wAndon1sioud mstauazuszifiunanisiBoud n1siin
UuRn1sEeudInen
4034805 FsMeIN1TARUYIINGT 2 3(2-2-5)
Biology Teaching Methodology 2
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Study of process of science, leaming theory,
teaching method and technique, biology lesson plan,
assessment and evaluation of biology learning achievement,

biology learning media, STEM education, micro-teaching in

biology, and practice
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English for Biology Teacher 1
nsmuinuenseasatwdaingulunis

Y o ¢

ansiseus Anviinaian1adainegt finven1sils n1sya
n13581u Madisw MsldnwdingulunisduAudeyanas
NTYIUINNSAUNNSTIANSISEuS
4033805 MwidangudmIuAzIIIMET 2 3(3-0-6)
English for Biology Teacher 2
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English for Biology
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Study and practice  English  skill  for
communication, technical term in biology, using English for
information  retrieval, and

integration  with  leaming

management
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General Physiology
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Physiology and Fundamental Biochemistry
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Study of biomolecular biochemistry, enzyme,

co-enzyme, vitamin and nucleotide, metabolism of

biomolecule, computerized biochemistry, transportation in

organisms, electrolyte and kinetic homeostasis, plant

physiology, physiology of human system, and practice
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4034106 AMUNAINNAIENITIINYN 3(2-2-5)
Biological Diversity
AMuvaINnasesddiTianisdnuieineg

wugrans wadamalaslulen nsifisdTunuidue way

a 1

nsAnwateRuifiduie ninn1seuNIIIsULAZNITIN
FuunNnguddIn AnuduRUsTERINAMITAINTAIEYD
TN ALEIAYVOIAURAINNATY N NTFININ NS

‘Ui%Lﬁuﬂ’)’mL’?iENLLﬁSﬁlﬂf’]ﬂﬂ’]@m’ﬂll%’ﬂﬂﬂﬁaﬂﬂm’e)ﬂ%’m’]w

4032104 AYNTUIFIULALAIIUNAINNAIENINTININ
3(2-2-5)
Taxonomy and Biodiversity
NSRRI UNeSEUU I A AT RV IViaNY
et aalaunsutagvlaudnns anudiAguas
Ustlonlumssuunaadidin mssuunuazmsiadod didin
ANNEA LAz UL I YUYRIAINRANRANINIT NN AW

waINNANEN 1T WILT asd uveslsemelng Jaduiidaa

a

NILNURDANNVEINVIANENNT IN TN ﬂ’]ia‘lﬁﬂ‘t’;LLaSﬁUﬁ 3130}

AYIVANVENEYNITININ wawn1SHNUUR

Study of principle of biological system and
biodiversity, cladogram and phylogenetic tree, importance
and benefit of organisms classification, classification and
nomenclature, the importance and benefit of biodiversity,
biodiversity of locality in thailand, factor affacting
biodiversity, conservation and biodiversity treaty, and

practice

4033108 Ineransmamziailosdu 3(2-2-5)
Introduction to Marine Science
VOULATDINGANERSTININELA SUlIA ayns

AENsIALl aYNIANENTANIYE AUNTANANTTN WasAUNT

MansTaiven sdenuduiudvesannividng q fidde

M PRDAIUANNFUNUSTEMINeE i TInlune LA

4033104 ¥adINen 3(2-2-5)

Limnology

AsANw I g U IR UWanTe wiasinlua

NugusEUUtnALEanin Jadeninasoseuuivrwasin

aa

a ada

f NaudInluumaaidn Jgyuarnsuimsdnnsssuy

)y

v

TAmwma i waemsinUus
Study of about lotic water, lentic water, basic of

freshwater ecosystem, factor affecting the freshwater

ecosystem,  freshwater  organisms,  problem  and
management of freshwater ecosystem, and practice
4033601 wAlulagyann 3(2-2-5) | 4033105 wiAlulagyanm 3(2-2-5)
Biotechnology Biotechnology

Saa

WaAKAYNITUIUNITNNTIINY109ETTn
nsmeidegasLaviileo nslaau n1sUFuUTIRUgY

uazdn ImeTsiugimnssy allan1aginetseaulaiana

nsAne A eIt undnnIsuazmail AN
walulad¥an wmaluladSaeuduuud Mdue nsld
walulagPanmlunisusuusaiugiy dnd wazqdunsd
ArATvnanAlulagTInm waen1sHnU{UR

Study of principle and technique in

biotechnology, recombinant DNA technology, using

biotechnology in plant, animal and microorganism

improvement, progression in biotechnology, and practice
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v x4
4034201 n1swziaglaane 3(2-2-5)
Plant Tissue Culture
X & - S
AswnagaaaisLaziiletdaiyluanis
Fupsrennelaan1izUasnde NSHSENBITINLLAS
WATAYABALD NISINIZLEUILARAALALITAALYIUADE
nsvgneugiivauuInmemaianisimizideielde

AsngLagadnsinnaiad ARSI YNH

o =

Iastulwunisyn nsuSudsaiugivaiomalulagng

winzldgadadafiy

y % 4
4033201 MIWEBLLDERDNY 3(2-2-5)
Plant Tissue Culture
I Y XX
MSANYUALINUNANATVRINTINEIR UL DLE D
] a dy a dy o ¥
Ny N9W3NIMITNIZIAeS watalaonds n1sualuly
Uselowl uaensinUuAnsiidenndasiuiliomsedivlagly
MiosUfuRmsee wnzaaensie
Study of principle of plant and tissue culture,
preparation of plant tissue culture medium, aseptic

techniques, applications in plant tissue culture, and practice

4033206 WoNWAERSIATEFND 3(2-2-5)
Economic Botany
FaUsedA dududa n1snszareiug dugiu
Ingnaznisttusgloviainiivenisuasen fv
guanvnssuLasivAsugialulsendlng uaziuniou waz

ASENWIBNAN LT

4033203 WONWAEASIATYENY 3(2-2-5)
Economic Botany
nsAnwiRafuinasugiaiddguedanias

UszmAlve anudfguasiaasugia uiamdn anunisal

nandstulagtu wunldunisudsluewan Jeymilunisuds

wazuwnslumsudly nslivsslevdaniivesugia wasns

HAnUuR
Study of the world and Thailand economy

plant, importance of ecomomy plant, production area,

situation of current production, trend in future production,

productive problem and solution of economic plant,

utilisation of economic plant, and practice

4033109 3Fmurnnsvesdedidin 3(2-2-5)
Organism Evolution
AUNUIBTDIITAUINIG wasNguITwuInis

wdng1usag faduayunguFiTauinig wuadania

F¥muin1s nalnnisiinddlddnvialnvuazaiiu

PANNAYITAIUINITLALYINIAT

4033401  AIWWINS 3(3-0-6)

Evolution
nsfnwfgiuidalanuardddin wuiAnau
s ulwirmivewnsiu nquiuesangudadinums naln

ASAAITAILINT TTAUINSVEN DUNUDAT NTE8NoALAY

a v

PAUSRUMIRUgNTsH WugmanTUsyans wnAnneiualyd

mMafnadTduasmagayiug sulinanseudiusigaddauns

89S TIALaLd 1A UNSNAITRIUING SEUUINYLATNNT

o ada

Fuunvsavveddiln Tannsvedusanslen Timunisves
iy Taunnsvesdnd Tmunnsvesnud uasnmsinUun

Study of origin of the world and organisms, concept
of evolution, Darwin's concept, theory and evolutional evidence,
mechanism of evolution, evolution of metabolic pathway,
heredity and genetic variation, population genetics, concept of
species, speciation and extinction, the phylogenetic tree of
organisms and time of evolution, systemology and classification
of organisms, prokaryote evolution, plant evolution, animal

evolution, human evolution, and practice
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4034502 lalasinaiia 3(2-2-5)
Microtechnique
nslindesganssay malladie 9 lun1snseu
HrogvaaiTinfeAnwinelindeganssmi nisdond

Weldouaznswanalann15meisn1snng 9

4033501 lilaswnailn 3(2-2-5)
Microtechniques
msAnviAeaiundesansse] madalumswes

fetsdiindlefnnmeldndemansemi mdoudidode

watlawazisnsnasalanans wasnRnU s
Study of microscope, technique of specimen

preparation for studying under microscope, tissue staining,

technique and method of permanent slide production, and

practice

4034901 m53seLdaeduNIeTaIne 3(2-2-5)

Introduction to Research in Biology

AEAugIuNITITENIneEans n1g
MNaunuarAsilasinsIseiiAetesiuiionimiediu
YN @DAIATIZANANITNAADT NISITHUTIHY LAz

ANSLHELNINAUITY

4033901  1ASSN1SIVLNTIN 3(2-2-5)
Research Project in Biology
nsEnwuA Bt und nuavnIzUINNTITan1e

Y1V MIAEIUIRINTINAMTINUELLAE T AYIlATINSIT VNS

inen nsleuuaznsauenasITenelinsemunugua

Yt it nulesimsisy wazmsvilasimsise
Study of research principle and methodology in

biology, innovation creation, planning and preparation of

biological research project, research writing and presentation

under supervision of research project advisor, and
conducting research project
4034903  HUUUITIINE 1(0-2-1) | 4033902 FUNWWNYIINEN 1(0-2-1)

Seminar in Biology
ATLEUBLALINTANNUIVINITNATVINGN Tne

flmnansdsiumie

Seminar in Biology

AuAT A TIUT Ty aleNa15ITE eAUTY
Uaymn PiaueranuluguuuumsUssyudnuazuaniuasy
Uszaumsalign1snuginen Tonwdingwlunisetuues
asUansydAgy uaymsEnU U

Review and collection of research document,
problem discussion, research presentation in seminar,
exchange of academic experiences in biology, use of English

in reading and summarizing, and practice

waralun1suTulse Ysumesueneiniitilemiaenndesiunisinnisiseunmsasunuudaussauy
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1. vaadnAneialy
1) nguiTIANYIUazN1HDENS

el e UW-U-n)

1500101 mwilveifienisdeansiiiusyansamn 3(3-0-6)
Thai for Effective Communication

1500102  VinwgN15HauazITNANIIBINGY 3(3-0-6)
English Listening and Speaking Skills

1500103 m'ﬂﬁz’fmmé’aﬂqmﬁami?iami 3(3-0-6)
English Usage for Communication

1500104 mmé’qﬂqmﬁamiﬂizﬂaum%w 3(3-0-6)

English for Professional Purposes

2) ngN3vIHIANAENT
el Fedwn un-U-a)
2000101  waileafiduuds 3(3-0-6)
Active Citizen
2000102 answsEs L iansRaLIieady 3(3-0-6)

The King Philosophy for Local Development

3) NEUIVIIYWLAEAT
AT W9IN un-U-a)
2500101  AnueUElugunes 3(3-0-6)

Aesthetic Appreciation

4) nguivIneAansinalulaguazatindians
el Fedwn un-U-a)
4000101 MIATIUATUUALOUAGUNIY 3(3-0-6)
Well-being Promotion and Care
4000102 vinwgluAnissud 21 e nuazerdn 3(3-0-6)
21°" Century Skills for Living and Occupations
4000103  MIAALTUNANG 3(3-0-6)

Logical thinking
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Avnasu (laiduniaein) Winfnwamandeuneindeluiifiowsuamudfunnsngeaui

wrMIngaenmualaglituniieie

sedrn  Pedwn u-U-n)

1500010  nwdanguitug 1 3(3-0-6)
Fundamental English 1

1500011 mméﬁaqwﬁjugm 2 3(3-0-6)
Fundamental English 2

1500012 AW1DINGUTIVINTG 3(3-0-6)

English for Academic purposes

2. RUINIVILANIL

1) nguAvIINAg
el Fedwn un-U-a)
1104006  A3lwuS 1(0-2-1)

Self Development Report

2) 3yLen
el eI uw-uU-n)
4031102 3N 2 3(2-2-5)
Biology 2
4032101  Angansadsludauiinined 1(0-2-1)

Modern Science in Biology

4091641  Adiamaniiugiu 3(3-0-6)
Fundamental Mathematics

4033102  WALANNTIINEINAZNITINNINTIUNIINGIFERS 3(2-2-5)
Biological Technique and Scientific Activity

4033103 Inenenansiinwluriesdu 3(2-2-5)
Local Biological Science

4033202 VI wesivEyulns 3(2-2-5)

Biology of Medicinal Plant
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SHEIYN
4033204

4033301

4033302

4033303

4033402

4033601

4033602

4033603

4033604

4033701

4033702

4033801

4033803

4033805

Fodm

AUNGNEAEAASLINS Y

School Botanic Garden

Usdninen

Parasitology

WoANIINR]

Animals Behavior

AnInen

Entomology

FIINYINNTAURUS

Reproductive Biology

3138

Mycology

RYIINY1NFIVNTTH

Industrial Microbiology
ﬁ]ﬁ%’ﬁ%ﬂ’m%‘imﬁ’]i

Food Microbiology

0T AngmInIsnEasLarAdAdey
Agricultural and Environmental Microbiology
PG

Biostatistics
M3drTanazsIuTnadiTislurodu
Survey and Collection of Local Organisms
NMINAUNANGATUAZNTIANTREUTTIING
Curriculum Development and Biology Learning Management
mMsasedensiseunsaeundiine,
Production of Biology Instructional Media
ALANAnY

STEM Education
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Un-v-n)
3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

2(1-2-3)

3(2-2-5)



se3vriinausen

WAl Fodmn w(Hn-U-a)

1154101  AsAnwINLAY 2(2-0-4)
Special Education

1113701 NYUAIENISANG 2(2-0-4)
Educational Law

1114701  ASUTHITTANITANTUANE 2(2-0-4)
School Management

1123103 ﬁam@é’@mﬁﬂmLLazqﬁ{]zyigﬂﬁqmu 2(2-0-4)
Environmental Education and Community Wisdom

1123402  vinwwazinAlanNIsaau 2(1-2-3)
Teaching Skills and Techniques of Teaching

1123403 MASEUTUAS 2(2-0-4)
Speech for Teachers

1132102 wIRNTIUNITANEA 3(2-2-5)
Educational Innovation

1133502 msadassnlazUsivsaenising 3(2-2-5)
Creativity and Invention of Educational Media

1132503 nsndnuazdnauesiafiifieiiontsfinw 3(2-2-5)
Production and Presentation of Educational Multimedia

1142201  MsadeuvUnAEeULt oy 2(2-0-4)
Introduction to Test Construction

1142501 Wsunsudsagudmsunmsianauazidonisdine 3(2-2-5)
Computer Software Package for Educational Measurement and Research

1152301 wyweduiusdmsuag 2(2-0-4)
Human Relations for Teacher

1153102 yAdnAmKarn1suTum 2(2-0-4)
Personality and Adjustment

1153504  IINgINTUULUUITYTY 2(1-2-3)
Guidance Psychology for Adolescence

4022311  ATIBUNIE 1 3(3-0-6)

Organic Chemistry 1
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SHEIYN
4023511

4023512

4031103

4031104

4032401

4033104

4033802

4033803

4034102

4034501

4034901

4034903

4034804

4034805

4033107

A a

YDIY

FuAdl

Biochemistry

UfuRnsTell

Biochemistry
UURNIsTINen 1

Biology Laboratory 1
UURNISTIINeN 2

Biology Laboratory 2
wugeans

Genetics

IV VDITAA

Cell Biology
FIIsERuLsHuAnwInoulae 1
Biology in Upper Education 1
IIeseauLisEufnenoulane 2
Biology in Upper Education 2
ULAINYN

Ecology

WAANI9IINYN

Techniques in Biology

ANSIVLLUDINUNITIINGN

Introduction to Research in Biology

AN

Seminar in Biology
AWIMYINTEOUTIINE 1

Biology Teaching Methodology 1
AWIMYINTERUTIINYN 2

Biology Teaching Methodology 2
InerenansAaundouiiugu

Basic Environmental Science
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Un-v-n)
3(3-0-6)

1(0-3-0)

1(0-3-0)

1(0-3-0)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

3(2-2-5)

3(2-2-5)

3(2-2-5)



SHEIYN
4033108

4033109

4033201

4033207

4033208

SHaIYN
4033209

4033403

4033605

4033606

4033607

4033801

4034101

4034106

4034401

4034701

Fodw
Ineneanimmziail ey
Introduction to Marine Science
Faun1svesddidin

Organism Evolution

NEINIALALFUFILINGIVDINY

Anatomy and Morphology of Plant

ANIEINEN

Phycology
LILVIUDATUYDINY

Plant Metabolism

Fo3n

NAR TN T INe
Biolgical Local Products
WugeansvoLyaa
Cytogenetics
FInenszaulians
Molecular Biology
Frasauma
Bioinformation
N3AIVANLALTITT
Biological Control
ANWENTLUIUNTNININGIFERT
Science Process Skills
a3ivewily

General Physiology
AUMAINUANENIFIINYN
Biological Diversity
WUFIAINTTH

Genetic Engineering
FAnendsousndduiugiy

Basic Conservation Biology
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3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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