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Science Curriculum Development
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Development of Inquiry Abilities Through Science
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Foundations of Science Education
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Research in Science Education
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Principle of Educational Assessment
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Introduction to Nano chemistry
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Bio-inorganic Chemistry

2302548 ANSLHSUUAIDEILNDONITIATIEVNILAL]

Sample Preparation for Chemical Analysis
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Spectroanalytical Chemistry
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Research Method in Biology
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INTRO NANOCHEM

INTRODUCTION TO NANOCHEMISTRY
Definition of nanomaterials; physical properties, chemical properties, preparation,

characterization of nanomaterials and applications.

tndidnetunid 2 (2-0-6)
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BIO-INORGANIC CHEM

BIO-INORGANIC CHEMISTRY
Occurrence and role of the metal ions in biological system, including the study of
metalloproteins and other metal containing biological complexes with their
physiological importance and metabolism; metal ions and chelating agents in

medicine.
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SAMPLE PREP

SAMPLE PREPARATION FOR CHEMICAL ANALYSIS
Significance of sample preparation for chemical analysis; sampling; sample
preparation for liquid, solid, semi-solid and air samples; applications of sample

preparation for environmental, food and biological samples.

WAAATIZATEUNINgElnU 3 (3-0-9)
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SPECTROANAL CHEM

SPECTROANALYTICAL CHEMISTRY
Principles and applications of atomic and molecular spectroscopic techniques

currently used in chemical analysis.

vinwglun1saauANUfUAnN13TIINen 1(0-3-0)
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SKILL BIOL PRAC

SUPERVISED SKILL IN BIOLOGY PRACTICE
Practices in knowledge transfer and preparation biological laboratory.
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RES MET IN BIOLOGY

RESEARCH METHOD IN BIOLOGY
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Concepts of scientific research methodology in biology, problem selection,
experimental planning, proposal writing, sampling techniques, appropriate
statistical analyses and instrument, literature survey and scientific manuscript

preparation.

Faneluiana 3 (3-0-9)
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MOL BIO

MOLECULAR BIOLOGY
Analysis of structure and function of genetic material in living organism, gene
cloning techniques, gene isolation and gene expression, various modes of gene
transfer to prokaryotic and eukaryotic cells, mechanism of gene inactivation and
reactivation, applications of molecular biology in agriculture, medical science and

industry, trends in molecular biology.
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BIODIVERSITY

BIODIVERSITY
Concept of biodiversity, genetic diversity, species diversity, ecosystem and
community diversity, measuring biodiversity, values of biodiversity, threats to

biodiversity and conservation of biodiversity.
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SYSTEMATICS ECOL

SYSTEMATICS AND ECOLOGY
Integration and application of knowledge on systematics, evolution and ecology,
the relationship between organisms in the environment and their phylogenetic

relationship, practical approach to develop skills on using computer program to

analyze data on systematics and ecology.

Wandngu] 3 (3-0-9)
aun1siAdeudl n1sduTadunazefuim msiadeuiivesuszqluauuluiiiuas
auuwiwin aunsluglunind welinfeuwnsnd nislawenintalad Arlewnuuas
naweslenu aunislushsssuaznmsundymaudfnmegunsleshauans

THEORETICAL PHYS

THEORETICAL PHYSICS
Equations of motion; forced oscillations and resonances; motion of charged particle
in electric and magnetic fields; matrix equations, Hermitian matrices,

diagonalization, eigenvalues and eigenvectors, Schrodinger equation and selected

application of Schrodinger equation

quNnsnm 3 (3-0-9)
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RELATIVITY

RELATIVITY



2304601

2304603

2716600

17

Historical development of relativity, Lorentz transformation and spacetime diagram,
differential geometry backeround for general relativity, physics in flat spacetime,
energy-momentum tensor, Einstein equations, Schwarzschild solution, black holes,

Robertson-Walker model in cosmology.
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CLASSICAL MECH

CLASSICAL MECHANICS
Lagrangian mechanics; vibrational principles; two-body problems; central force;
classical scattering; rotations; small oscillations; Hamiltonian mechanics; canonical

transformations; Hamilton-Jacobi theory.
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CL ELECTRODYN |

CLASSICAL ELECTRODYNAMICS |
Electrostatics and magnetostatics; time varying fields and Maxwells equations;
plane electromagnetic waves; wave guides and resonant cavity; special relativity

and electrodynamics.
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PEDAGOGICAL SCI
Pedagogical Sciences

Application of concepts and theories of pedagogical sciences, educational
psychology, and guidance and counseling psychology to instructional processes;
inclusive education; guidance and assistance for learners’ better quality of life;
curriculum design and development based on national and international
educational standards at all levels and in all systems; analysis of instructional
models and learning management techniques for designing instruction; learning
activity management and development of continual learning quality as well as
learning assessment; assessment for learning activities; management of learning
resources, learning environment and learning centers in educational institutions;
design, implementation, and evaluation of media, innovations and information
technology for learning and communication in ubiquitous learning; classroom

management; and instructional quality assurance; spirituality as a teacher.
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SC CUR DEV

Science Curriculum Development
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Concepts, principles and philosophy of science curriculum in Thailand and other
countries; concepts and principles of science curriculum development; trends in
science curriculum development; development of science curriculum
corresponding to Thai culture; science curriculum implementation; science
curriculum evaluation; using the results of curriculum evaluation in science

curriculum development.
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SCI ED SOC

Science Education and Society
Relationship between science, society and culture; science, technology and Thai
society; science and Thai wisdom; science and value; contribution of science and
technology to society and environment; science education and sustainable

development
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SC LEARN ASSESS

Science Learning Assessment

Principles of assessment in science learning; designing measurement and
assessment tools for science learning achievement; science process skills and
scientific mind; verifying the quality of measurement and assessment tools;
verifying  tests, scoring, and grading; performance assessment; authentic

assessment; and using the results of assessment for learners’ improvement.
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TCHNG MGT IN SCI

TEACHING MANAGEMENT IN SCIENCE
Concepts, principles, methods, techniques and models in teaching; education
planning based on students observation; design learning experiences appropriate
to learners ; classroom management; aims of teaching science at secondary
education level; develop science course plan, science unit plans, and science

lesson plans; teaching practices in simulated and real-world situations to show

spirituality as a teacher.
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INNO MEDIA SC DES
Innovative Instructional Media and Science Classroom
Design
Principles, concepts of science instructional media and innovation; designing,
developing and using of materials, lab equipment, and scientific instruments

using local materials; designing innovative instructional media science classroom

and laboratory
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SCI ED THINK DEV

Science Education and Thinking Development
Roles and significance of science process skills, scientific reasoning, critical
thinking and creative thinking; science teaching approaches, models, and
strategies to promote scientific reasoning, critical thinking and creative thinking in

science education.
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Development of Inquiry Abilities through Science
Roles and importance of inquiry in science instructions; teacher professional
skills; designing and implementing instruction focus on Constructivism, thinking

development by using inquiry approach, and relevant research.
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SUPV OF SC INSTR

Supervision of Science Instruction
The importance, principles and types of education supervision; external and
internal supervision in school; roles of external and internal supervisors; problems
and approaches in solving problems in school science instruction; researches

related to supervision in science instruction
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FUND SCI ED

Foundations of Science Education
Philosophical foundations of science; history of science; nature of science;

science of learning
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RESCH IN SC ED

Research in Science Education
Research literature in science education in Thailand and other countries; interesting
issues in science education research; trends in science education research;
development and design of research proposal in interesting topics; guidelines for
science education research in current and future; research for science instruction,
student development and solving students’ problems; using research results in

science instruction
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SEM IN SC ED

Seminar in Science Education
Science curriculum and instruction problems; new trends of science curriculum and
instruction; research and trends related to national and international science

curriculum and instruction.
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INDIV STUDY |
Individual Study |
Student selection of topics in science education under the supervision of the

assigned advisor.
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INDIV STUDY I

Individual Study I
Student selection of topics in science education under the supervision of the

assigned advisor.
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Individual Study llI
Student selection of topics in science education under the supervision of the

assigned advisor.
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THESIS

Thesis
Research and literature review on the topic of interest in science education;
conducting research; research report writing; and research publications under the

supervision of thesis advisor.
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THESIS

Thesis
Research and literature review on the topic of interest in science education;
conducting research; research report writing; and research publications under the

supervision of the thesis advisor.
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PRIN ED SUS DEV
PRINCIPLES OF EDUCATION FOR SUSTAINABLE DEVELOPMENT
Principles and foundations of education in philosophical, historical, religions, social,
cultural, economic and political aspects; principle of teaching profession;
characteristic of teaching task; characteristic of teaching profession; teaching
professional standard, law and regulation related to education and teaching
profession; educational management and quality assurance in education; crisis in
development, educational provision and teaching profession around the world; need
for paradigm shift in educational provision and teaching profession for enhancing
national understanding, global citizenship, and creative society including sustainable
development educational provision and teaching profession development strategies
for sustainable development applicable to school development and exemplary

conduct in terms of public consciousness and ethics of the teaching profession.
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Educational Research Methods |
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Research paradigms; quantitative and qualitative research methodologies;
descriptive research, experimental research, causal relationship research, research
and development, and qualitative research; research process; review literature;

conceptual framework development; research designs; research instrument
construction; sample determination; data analysis using statistics; research proposal
development; research report writing; writing research papers for publication;
research evaluation; researcher ethics; emphasis on practices in research

instrument construction, data analysis and research proposal development
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PSY FOUND ED

PSYCHOLOGICAL FOUNDATIONS OF EDUCATION
Role of psychology applied to education, educational processes, and models of
instruction; learning objectives, learner characteristics, instructional processes;

measurement and evaluation.
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PRIN ED ASSMT

PRINCIPLE OF EDUCATIONAL ASSESSMENT
Principles of assessment; construction of educational tests, scaling psychological

variables and assessment instruments; factor analysis; analysis of psychometric
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properties of instruments by applying classical and modern test theories;

interpretation, value judgment, and reporting the results.
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STATISTIC FOR DATA ANALYSIS 1

STAT DAT ANAL |
Principle and application of statistical analysis focus on univariate statistical analysis
includes descriptive statistics and standard score; Normal probability distribution;
Sampling distribution and standard error; Hypothesis testing and parameter
estimation; Analysis of mean differences using t-test and analysis of variance
( ANOVA) family; Correlation analysis; Regression analysis and nonparametric
statistics analysis; Emphasis on the use of computer program such as EXCEL, SPSS

and R.
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