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PHY 505 WandidendinAnansdmiung 2(2-0-6)
Mathematical Physics for Teachers
IdeAunau : il
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Basic calculus, differentiation and integration, techniques of integration, integration by
part, applications of calculus and physics, first order differential equation, linear homogeneous
differential equation, second order differential equation, partial differentiation, gradient,
divergence, curl of vector fields, Divergence theorem and Stoke theorem, complex numbers,
matrices and vectors, eigenvalues and eigenvectors
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Classical Mechanics for Teachers
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Fregr9uifedmduanudilaiinataadeuvesinieuluiieand exemplary of research
articles for student misconceptions in various topics in physics

Kinematics of particles in 1, 2 and 3 dimensions, relative motion, Newton’s laws of
motion and their applications, the relationship between force and momentum, work and
energy, law of conservation of energy, oscillatory motion, damped and force oscillation,
applications of Newton’s laws to system of many particles, rotational motion, motion in polar
coordinates, fluid mechanics, and common misconceptions in classical mechanics
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PHY 507 wsiwdnlnirdwiuag 3(3-0-9)

Electromagnetism for Teachers
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Electrostatics, Coulomb’s law, electric field, Gauss’ law and Divergence theorem,
electric potential and electrostatic potential energy, the relationship between electric field
and electric potential, electrostatic energy density, techniques for calculating electric potential
and electric field, electric field and electric potential of electric dipole, method of images,
plasma oscillation, capacitors, dielectric materials and polarization, basic electrical circuits and
electronics, Kirchoff’s laws, magnetostatics, Lorentz force, definition of magnetic field, Biot-
Savart law, Ampere’s law and Stoke’s theorem, techniques for calculating magnetic fields for
different objects, magnetic dipoles, Faraday’s law and electromagnetic induction, inductors,
transformers, basic AC circuits and magnetic energy density, electromagnetic waves and
misconceptions in electromagnetism exemplary of research articles for student

misconceptions in various topics in physics
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PHY 508 Wandamuunmdmiuag 2(2-0-6)
Thermal Physics for Teachers
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Concepts of temperature and heat, thermal properties of materials, change of phases,
kinetic theory of gases, equipartition of energy, internal energy, equation of state of gases,
work done by ideal gases, laws of thermodynamics, heat engines and heat pumps, applications
of thermodynamics, probability and probability distribution, introduction to statistical physics,

microscopic meaning of entropy, Maxwell-Boltzmann distribution, exemplary of research

articles for student misconceptions in various topics in physics.
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PHY 509 Wandaaluidnsuas 2(2-0-6)

9 U

Modern Physics for Teachers
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The principles of relativity, time dilation, length contraction, the Lorentz
transformations, addition of velocities, relativistic work and energy, relativistic momentum,
thermal radiation and Plank’s postulate, photoelectric effect, Compton’s effect, Bohr’s atomic
model, particle-wave duality of electromagnetic radiation, particle-wave duality of matter,
Heisenberg uncertainty principle, Schrodinger’s wave equation, bound state problems, infinite
square well, reflection and transmission of a beam of particles by step barriers and scanning
tunnelling electron microscope, exemplary of research articles for student misconceptions in

various topics in physics.
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PHY 515 Bidnusafindiugiu 2(2-0-6)
Fundamental Electronics
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Design and construction of alternating current and direct current circuits. Design and
construction systems of high voltage, high current and high power. Design and utilization of

analog and digital electronics components, exemplary of research articles for student

misconceptions in various topics in physics.
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PHY 516 wmAliAN159unasiWanaunitnasnun1snaaasNand 2(1-2-6)

Computer Interface Techniques in Experimental Physics
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Computer interface of serial parallel and USB ports. Computer programming for

computer interface using Basic, Pascal and C. Computer interface using commercial softwares

such as MatlLab, Labview, exemplary of research articles for student misconceptions in various

topics in physics.
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PHY 525 Sapenansiugiu 2(2-0-6)
Fundamental Materials Science
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Materials structures of metals, alloys, ceramics, polymers and composites. Mechanical
properties. Thermal properties. Electrical properties. Semiconductors. Magnetic properties.
Optical properties. Characterization of materials.
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Nuclear Physics and Elementary Particles
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Atomic structure and atomic models, Rutherford’s scattering, nuclear structure and
properties, nuclear spin and magnetic moments, nuclear magnetic resonance (NMR), binding
energy, nature of nuclear force, mass defect, nuclear stability, radioactivity, half-life of
radioactive elements, modelling radioactive decay using dice, model of alpha decay, beta
decay, gamma decay, biological effect of radiation, nuclear reaction, fundamental particles

and interactions, the standard model and beyond, exemplary of research articles for student

misconceptions in various topics in physics.
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PHY 545 aRuuaziAuAansdmTuag 2(2-0-6)
Waves and Optics for Teacher
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Definition and types of waves, travelling waves, wave equations, D’Alembert solution
of wave equation, sinusoidal waveform, phasor diagram, energy and momentum transfer in
travelling wave, reflection and transmission at the boundary, superposition theorem, standing
waves, dispersive waves, sound waves, sound intensity, beats, the Doppler effect, shock waves,
geometrical optics, ray tracing method, reflection and refraction of light, mirrors and lens, wave
theory of light, interference of two beams and multiple beams of light, thin-film interference,
Fraunhofer and Fresnel diffraction, single slit diffraction, diffraction grating, polarization of light,

exemplary of research articles for student misconceptions in various topics in physics.
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PHY 555 Nandaniusvasudeiugiu 2(2-0-6)
Fundamental Solid -State Physics
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Crystals and crystal structures. Atomic bonding and binding energy. Phonon; the crystal
vibration and thermal properties. Electron gas. Dynamic of electrons in solid. Energy band

theory. Types of solid; conductor, semiconductor, and insulator. Electrical, optical,
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mechanical, and thermal properties of materials. Crystalline defects. Solid state of
nanostructure
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PHY 565 ansndaasuazinsaainglaeduy 2(2-0-6)
Introduction to Astronomy and Cosmology
FvrUsAunau : laidl
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The solar system, stellar properties, black-body radiation, Stefan-Boltzmann law,
Wein’s displacement law, stellar spectra, Hertzsprung-Russell diagram, stellar evolution, fate
of stars, fusion reaction in the stars, types of stars, parallax method, definition of light year,
variable stars, binary stars, absolute and apparent magnitudes, Cepheids variable stars,

Doppler effect, types of galaxies, the expanding universe, cosmic background radiation, Big

bang theory, the evolution of the universe, the Hubble law, Freidman’s equation, critical
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density, dark matter and dark energy, exemplary of research articles for student

misconceptions in various topics in physics.
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PHY 566 UjUansiandidenisAiuindmsung 2(1-2-6)
Computational Physics for Teachers
AvrUsAunau ; laidl
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This course aims to emphasize on the understandings of variables and mathematical
operators, basic programming, array variables and matrix operation, simulations of particle
motion, data analysis, data presentation, and artificial intelligence for physical data, physics
teaching media in computer.
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PHY 575 nmsisauiuuinnufai@ndiugiu 2(1-2-6)
Conceptual Learning in Fundamental Physics
AudsAunau : Ll
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The experimental design with emphasis on physical concepts and science of
measurement. Students have to design and perform physics experiments in order to answer
specific problems, and present what they learn through class presentation and discussion.
Experiments are emphasized on classical mechanics, electromagnetism, optics, acoustics and
modern physics.
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PHY 576 n1s3dgiNanmuInsiseuiniensinungnd 2(1-2-6)
Research for Learning Development in Physics Education
AyrdsAunau : il
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wualtuwIdeneseunsAnwidndlulagiu
Concepts and theories involving research for learning development in science. Analysis
in research involving scientific projects and Physics Education. Design and issue identification.
Research processes. exemplary of research articles for qualitative, quantitative, and mixed-
method research in physics education; new trends of physics education research. Analysis in
quantitative and qualitative data. Conclusion and discussions. Exchange of ideas and
knowledge from research. Writing research proposals and papers. New trends of physics
education research.
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PHY 577 43nnssun1sisgunsaaunienisaneiand 2(1-2-6)
Innovation in Learning and Teaching in Physics Education
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Conceptual education. Teaching techniques and methods in Physics Education.
Classroom research. Planning and material preparations. Producing teaching aids. Design and
perform specific physics experiment including classroom presentation and discussion.
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PHY 578 n1swandanisaeuil@nditenisizouduvusaulall 2(1-2-6)
Physics Learning Materials Production for Online Learning
AyrdsAunau : Ll
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Microsoft Team, Zoom, Line, Facebook, YouTube, Google Classroom, Google Form, Google
Jamboard, Google Calendar ?1'@m'iSauﬁ?\lﬁﬂﬁu:uUaaulaﬁﬁmmiaﬁwmszhsJ"LumﬁﬂmiﬁsJumi
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Learn various online channels and how to apply them together for online teaching,
Microsoft Team, Zoom, Line, Facebook, YouTube, Google Classroom, Google Form, Google
Jamboard, Google Calendar; Online basic physics teaching resources, PhET and Glowscript;
Develop 3D teaching material for mechanics; How to help students learn physics calculation
via algorithm design and coding.
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PHY 585 walian1sldiasasiie 2(1-2-6)

Instrumentation Techniques
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Principle and operations of basic instruments for research works including x — ray

diffraction techniques, vacuum deposition systems. Scanning electron microscope. Optical

measurement systems. Electrical measurement systems. Magnetic measurement systems, and

other topics.
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PHY 586 WiadaiiAw 1 2(1-2-6)
Special Topics |
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Topics involve current interests, and they are subjected to be changed in each
semester.
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PHY 587 vindadiew 2 2(1-2-6)
Special Topics I
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Topics involve current interests, and they are subjected to be changed in each
semester.
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PHY 605 naAnanindauaudmiunag 2(2-0-6)
Quantum Mechanics for Teachers
rdedunau : laidl
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Quantum harmonic oscillators, Schrodinger’s equation in three dimensions, energy
level and degeneracy, the hydrogen atom and its solutions, states with angular dependence,
angular momentum and quantum numbers, radial wavefunction of hydrogen atom, Zeeman
effect, electron spin, the Stern-Gerlach experiment, introduction to band theory, spinning
electron in magnetic field, nuclear magnetic resonance and magnetic resonance imaging,

exemplary of research articles for student misconceptions in various topics in physics
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PHY 675 m3sdasizidayaniesnisdneiand 2(2-0-6)
Data Analysis in Physics Education
AyrUsAunau : il
NANATLAZULUIANYDINITILATIZTUNERA S MTUNUNNNTANEAENEG n15AATIzTedeU
LUULAY (Frilaue1ndte §1u199MuUn) ATiATIgiAuIBansIazAIL TRl naufinng
MOUAUDITDEDU NITNARDULUUN NISNAFOULUUT anduiusiuuiiesdu uosusladinu n1s
AinTgiuuuians mesgiuarnisieudoyadaUiinuuaraunm iedogaannisdang
dun19al LUUABUALLAZLUUMAABY WUUBEUNANNIdEdmTun1siiauedeayanuidenieniu
nsANYANENE
Principles and concepts of statistical analysis for physics education research; classical
test theory for item analysis (difficulty index, discrimination); the analysis of validity and
reliability; item response theory (IRT); t-test, z-test, Pearson-r correlation, normalized gain,

model analysis; analysis and interpretation of quantitative and qualitative data including
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observed, interviewed, surveyed and test data; exemplary of research articles for data

presentation in physics education research.
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PHY 676 nmsiauasusziliunanisiseuindnd 2(2-0-6)
Measurement, Assessment and Evaluation in Physics Education
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Principles of assessment in science learning; measurement and assessment tools for

science learning achievement; science process skills and scientific mind; creating test and
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educational psychology tools; verifying the quality of the measurement and assessment tools;
and using the results of assessment for learners’ improvement.
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PHY 677 nmsisauiuuinnufaidnduugs 2(1-2-6)

U

Conceptual Learning in Advanced Physics

Y 1 a S
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Students have to design and perform physics experiments in order to answer specific
problems and present what they learn through class presentation and discussion. The
experiments are emphasized on nuclear physics, solid state physics as well as materials
structure and characterization.
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PHY 695 Ananinus 12 wdaenn
Thesis
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A course designed to provide opportunities for self-study, Study, search, experiment and
analyze results to understand the process of conducting in-depth research in physics science
or conducting research to develop innovation teaching and learning management or
conducting research in physics education for developing teaching and learning and compiled
into a report in the form of a thesis book
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In seminar |, students present up-to-date science news and technology from various
media such as newspaper or science magazine etc. or interesting topics from textbooks.
Furthermore, the students are given a role of opposition and reviewer whose role is to review,

summarise and discuss about the scientific methods and procedures used as well as argue

about the possibility and the reliability of the context which is presented.
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In seminar Il, students present up-to-date science news and technology from various
journals. Furthermore, the students are given a role of opposition and reviewer whose role is
to review, summarize and discuss about the scientific methods and procedures used as well
as argue about the possibility and the reliability of the context which is presented.
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LNG 550 Sw1uSununensenqudmiuindnenszaudadindne 2 (1-2-6)
(Remedial English Course for Post Graduate Students)
AyrvsAunau : Ll
srwivnisjatiuuiuiiugiunisdanguiasinueiisifuvesinAnuifieliegluss fui
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This course aims to instill the background language and skills necessary for undertaking

LNG 600 and to raise the students’ confidence in using English. There will be no
predetermined focus of the course, but instead it will concentrate on those areas where the
students are weakest and need most improvement. The classroom teaching and learning will
be supported by self-directed learning to allow the students to improve their language and
skills autonomously.

HAAWSNISISEUT:

1. Identify main ideas and supporting details

2. Write different types of sentences and paragraphs

3. Express and discuss ideas and opinions

4. Select appropriate resources for self-study

5

. have responsibility and ethical awareness
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LNG 600 Jwinmwdengusznitenisiteulundngasdmsuiinfnuseaudndinfne
(In-sessional English Course for Post Graduate Students) 3 (2-2-9)
Adeduniou : LNG 550 Snusuilunundinguedmiuinfnussdudadiadnu

WionunTaeU placement test TdAzuuununasiinpivfvun
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This course aims to develop English language skills relevant to mature students in

Graduate Degree Programs in Engineering, Science and Technology. It will be based on practical

skills, but will not be yet another grammar course. Rather its focus will be on the real language

demands, particularly in reading and writing, faced by students in the course of their studies.

It is project-focused and simulates the stages in preparing and presenting research, from finding

references to writing a final draft. The course will equip students with language learning

strategies to facilitate ongoing autonomous learning and will emphasize language use not

usage, real communication not classroom practice.

HAANSNISEUS:

1. Identify main ideas and supporting details
2. Take notes from reading and listening

3. Write a summary

4. Write an argumentative essay

5

. Make a presentation and discuss the topics
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