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Physics Experiment and Demonstration 1
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In this course, students will conduct basic experi-
ments, particularly on the measurement of physical con-
stants, laws of mechanics, properties of light, and wave
properties of matter.
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This course will teach the principles of electronic de-
vices through designing and analyzing basic electronic
circuits. In addition, it will discuss pedagogic method-
ologies for electronics experiments for secondary schools.
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Mathematical Physics and Education 1
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This course develops the students’” mathematical com-
petence that is needed for undergraduate physics.
Specifically, the course examines the major physics-re-
lated topics such as vector analysis, general coordinates,
matrix, group theories, series expansion, and complex
variables.
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Mechanics and Education 1
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The first of two part course on mechanics and its ed-
ucation, this course deals with mechanics of particles
and rigid bodies, gravitation, coordinate systems on the
basis of linear and three dimensional movement of
particles. Special attention will be paid to numerical anal-
ysis and vectors, differential equations and physical inter-
pretations of mathematical presentations, as well as ef-
fective teaching methods for secondary school students.
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Mechanics and Education 2
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the second part of the courses on mechanics and
its educat|on, this class deals with mechanics of con-
tinuous materials, analytical mechanics including
Lagrangian equations, rotation of rigid body, and special
relativity. It will also deal with mechanics teaching at
secondary schools.
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Electromagnetism and Education 1
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In this course, students will study basic theoretical
backgrounds of electromagnetism, including vector inter-
pretation, electrostatics, magnetic and electromagnetic
field. It also deals with curriculum, students’ under-
standing, assessment and effective teaching methods of
electromagnetism for secondary school students.
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Physics Experiment and Demonstration 2
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This course performs experiments on modern physics
and optics in order to improve theoretical understanding.
It will also provide students with knowledge of physical
concepts and their applications.
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Computer Simulation and Lab. for
Physics Education
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This course develops information technology-related
skills for teachers. The class will discuss topics like algo-
rithms, demonstrations, simulations, and Web sites for

computer-as- sisted physics education.
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Physics Experiment and Demonstration 3
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This course performs experiments on modern physics
and optics in order to improve theoretical understanding
of the fields. The course will also provide students with
knowledge of physical concepts and their applications.

SRR E “SEL-FE UOAI-RE AGAIZ'E EAIEL St 8| 152 JYE. (The first number means “credits”; the second number means “lecture
hours” per week and the final number means “laboratory hours” per week. 15 week make one semester.)
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Quantum Physics and Education 1
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This advanced undergraduate course is essential for
understanding fundamental concepts of modern physics.
The course includes such topics as limits of classical
physics, basic concepts of quantum mechanics,
Schrodinger equation and its application, operators, hy-
drogen atom, simple harmonic oscillation and operators.
With Excel program, calculated results will be visualized
for concrete understandings. Every day stuff which are
applications of quantum physics will be introduced for
educational approaches.
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Electromagnetism and Education 2
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As an advanced course for <Quantum physics and ed-
ucation 1>, this class deals with basic concepts such as
the properties of matters in magnetic fields, boundary
conditions, Maxwell equations, radiation of electro-
magnetic waves, and electrodynamics. Relevant electro-
magnetic concepts for secondary school students will be
included in aspects of -curriculum, students’ under-
standing, assessment and effective teaching methods of
electromagnetism
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Modern Physics and Education
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Introduction to the concepts of modern physics and
their teaching. Special relativity, quantum mechanics,
atomic and molecular structures statistical physics, solid
state physics and nuclear physics will be reviewed. me-
chanics, solid physics, nuclear physics, particle physics,
etc..
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Mathematical Physics and Education 2
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This course develops students’ mathematical com-
petence essential for working with physics. Students will
study physics related topics such as second order ordi-
nary differential equation, series solution, and special
functions.
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Physics Experiment and Demonstration 4
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In this course, students will perform advanced-level
experiments on mechanics, modern physics, optics, elec-
tricity and magnetism. Students design the experiment
to develop authentic inquiry skills. The experiments will
also serve to improve student's understanding of the ad-
vanced physics.
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Introduction to Physics Education
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As a basic course on general topics in physics educa-
tion, this course will cover the history and philosophy of
physics and physics education, curricula, teaching &
learning, assessment, and facilities. Through the course,
students will acquire general knowledge of physics

education.
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This course studies such topics in the field of optics,
such as geometrical optics, wave optics, as well as phys-
ical and quantum optics. In addition, the course deals
with effective ways to teach optics toward secondary

students.
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Thinking and Writing in Physics
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This course aims to teach practical as well as theoret-
ical knowledges of the features of the thinking and un-
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derstanding in physics and of the linguistic ways to com-
municate them. Special focus will be given to the ability
of secondary teachers to improve students’ thinking and
expression in physics and to develop effective teaching
methods. Through the course, the ways to encourage
students’ reading and discussion in teaching them phys-
ics will be explored.
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Materials and Methods in Teaching of
Physics
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This class analyzes various teaching materials for sec-
ondary physics in order to develop effective teaching
skills.
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Quantum Physics and Education 2
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An advanced course of <Quantum Physics and
Education 1>, the class discusses such topics as oper-
ator method, electron’s motion in electromagnetic fields,
angular momentum, perturbation and approximation, and

scattering theories.
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Statistical Physics Education

ZEH0|D AAIZ Folstn 27t 2ER2 HigoR o
0|1 DJAIZQI SASelS S50l @ U Srfslo| A
Si55tD, EUA0l WEWHS SHBIC

This course studies the basic concepts of thermal and
statistical mechanics, starting from empirical and macro-
scopic thermal physics to microscopic statistical physics.

The course also discusses effective pedagogical
methodologies.
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Historical Development in the Concepts
of Physics
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This course will outline the historical development of
physics from the ancient Greece to the first half of the
20th century, with a special reference to its major
concepts. Theories of motion and universe from early
Greek and Middle Ages, Revolution in Astronomy and
Kinematics, Newton’s revolution of mechanics, Maxwell’s
integration of eletromagneticism, theory of ether and
Einstein's relativity theory, establishment of quantum me-
chanics and Copenhagen interpretation etc. will be major
contents to be discussed. In addition to these historical
development of physics concepts, philosophical issues
like relationship between observation and theory, se-
lection among rival theories, realism versus in-
strumentalism, scientific explanation and interpretation
will be discussed too in the context of the history of
physics.
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Practices and Analysis in Secondary
School Physics
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This course addresses the contents and discipline of
physical science for secondary school science education.
Pedagogical content knowledge, teaching materials, in-
structional issues and methods will be developed to en-
hance students’ ability to teach physical science for sec-
ondary school students. Students will experience teaching
and perform reflective practice as a teacher researcher
during this course.

- 607 -



APHChEH(College of Education)

15t 2 E 112 (Extradepartmental Courses in
Integrated Sdence Education)
700.252 yekgalst Y Ay 2 4-3-2

General Physics and Lab. 2
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This requisite course is one of the basic courses for
students majoring in common science education. Charge,
electric field, Gauss’ law, electric potential, emf and cir-
cuit, magnetic field, Ampere’s law, Faraday’s law, in-
ductance, magnetic properties of matters, electromagnetic
waves, geometrical optics, wave optics, quantum physics,
relativity, and the dual nature of matter will be
discussed. Experiments including magnetic field, Ohm's
law, RLC resonance circuit, impedance, Lissajous figures,
current balance, laser, and the vibration of strings will

be performed.
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General Chemistry and Lab. 2
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This course in chemistry is for students in the integrated
science teacher program. Topics will cover reaction kinetics,
chemical equilibrium, Kinetic theory of molecules, metals
and nonmetals, coordination compounds, organic chemistry,
biochemistry basics, instrument operation, and experimental
data handling and statistics. The course will offer chemical
principles and experiments for students majoring in other
sciences such as physics, earth science, and biology.
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This basic course is for students majoring in common
science education. Topics will cover the molecular inter-
pre- tation of life phenomena, history of modern biology,
origin of life, structure materials of living things, cells,
heredity, metabolism, reproduction, and development.

- Attist(College of Education)

700.282 sk Latst Y HY 2 4-3-2

O] =2 SIS M uAt TP AAIE 7|=20|4
U4=0f| sigots A==, ASUFE, Yt=elst I A, ¢
HiSISH A HEA k

o= 2

22 GG 7|20l AHS S3 0F HOEE HyoR
0|20[Z/0f, ATHSHO[A= StR0 SMW ARSAS S
D9 HE, O], 3, A 2 Yeiol S8S ool &
S 27380 YoM ATt 2olo| steA|=0) £20]

£2 steg O 289} 9t

This requisite course is for students majoring in common
science, science education, general physics, general chem-
istry, and general biology. It will deal with the basic princi-
ples of and laboratory studies on earth science. The course
will challenge students to develop models of how the earth
functions. Topics will include a brief introduction to astron-
omy, meteorology, oceanography, and geology. The course
will help students to teach earth science at middle and
high schools.
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Teaching Inquiry for Science
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Students will experience inquiry activities and learn
practical instructing methods for teaching integrated sci-
ence in national curriculum effectively. A cooperative
teaching group from different areas will lead this course
from organizing contents to instruction. This course has
practice times following lecture.
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History of Science for Teachers
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This course, as an introductory history of science
course for science teachers, outlines the general histor-
ical development of science, covering from ancient Greek
science ideas, scientific revolution and the birth of mod-
ern sciences such as in astronomy, the beginning and
development of contemporary science during the 20C. In
particular, special attention will be given to the ways of
using the history of science in science education, such
as the comparison of students’ science ideas and histor-
ical development of science concepts, historical ap-
proaches to science teaching. Practical as well as theo-
retical knowledge will be expected to be gained.
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This course, as an introductory philosophy of science
course for science teachers, outlines various views of the
nature of science and scientific inquiry, covering from
ancient Greek science ideas, induction, deduction, empiri-
cism, positivism, falsification. In particular, special atten-
tion will be given to the ways of using the philosophy of
science in science education, by looking at various per-
spectives of constructivism which has been the back-
ground theory of recent science education. Practical as
well as theoretical knowledge will be expected to be
gained.

700.401 T Atpef =4 2-2-0
Thinking and Writing in Science
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This course aims to teach practical as well as theoret-
ical knowledges of the features of the thinking and un-
derstanding in science and of the linguistic ways to com-
municate them. Special focus will be given to the ability
of secondary teachers to improve students' thinking and
expression in science and to develop effective teaching
methods. Through the course, the ways to encourage
students’ reading and discussion in teaching them science
will be explored.
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Science Education
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As the fundamental subject for science teachers, this
course provides basic theories and knowledge covering
the whole areas of science education, such as aims, cur-
riculum, scientific inquiry, teaching & learning, school fa-
cilities, assessment, policy issues in science. This course
pursues educational practice and knowledge reflecting
the features of science as school subjects.
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(Pre-ma]a‘ Tradks for College of Education)
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German Culture and Medium
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By giving the opportunities to meet the major works
through the image media, the course is helpful to un-
derstanding German culture and Art. The course aims at
understanding the critical concepts in Education with the
Culture in the process of the Education with German
Culture. With this, Students can have the opportunities
to consider about the direction and the ways, adjusting
to the social, cultural developments of the education
with Culture.
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Modern Society and Geography
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The organization of modern society has changed very
rapidly and complicatedly, as is obvious in the case of
urbanization and industrialization in Korea. This course is
designed to show where the social, economic, and cul-
tural elements are located and how they are distributed
and changed, thus affecting the characteristics of Korean
society. Students will focus on how human activities af-
fect modern society.
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Environment and Geography
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To diagnose and solve environmental problems, this
course  will take an interdisciplinary  approach.
Traditionally, geography focused on the relationship be-
tween man and his envi- ronment. It is therefore appro-
priate for the geographer to approach environmental
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issues. Students will focus on how human activities af-
fect on our environment and discuss issues in environ-
ment education.
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Education Psychology
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This course is intended to develop understanding on ed-
ucational phenomena from the educational psychology
perspective. Students will develop their own perspective
through participating in various class activities and in-depth
discussion on research findings and implications will be
done in areas of development, learning, and motivation.
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Foundations of English Language,
Literature and Education
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A basis interdisciplinary course for freshmen majoring
in language education, this course will provide them with
an over- view of English literature, linguistics, and lan-
guage education. Topics will cover: English language
learning and teaching, teaching methodology in TEEL,
teaching materials in TEEL, applied linguistics, contrastive
analyssis and in relation to English education; an in-
troduction to English linguistics and phonology in relation
to English linguistics; and an introduction to British and
American fiction, poetry, drama, and literary criticism in
relation to British and American literature.
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Introduction to French Cultures 1
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This course on French culture and its current issues
aims at enhancing the qualifications of prospective
French teachers.
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Introduction to French Cultures 2
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A seminar in the selected topics of French cultural tra-
dition or its current issues with a view to enhancing the
level of qualification of prospective teachers of French
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Theories of Democracy
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Democracy means rule by the people. It is a system
of decision making in which everyone who belongs to
the political community making the decision is actually or
potentially involved. There have been competing con-
ceptions about what this involves. On one conception
this means that everyone should participate in making
the decision themselves, which should emerge from a
full discussion. On another conception, it means that ev-
eryone should be able to vote between proposals or for
representatives who will be entrusted with making the
decision; the proposal or representative with most votes
wins.

Normative problems connected with democracy relate
both to its nature and its value. Democracy has value
because it promotes liberty and equality. Given the ma-
jority rule, however, the minority may not be thought to
be treated equally. Moreover, democracy considers the
ignorant as being as important as the knowledgeable, by
counting everyone's opinions as of equal value. But vot-
ing may in certain circumstances be the right way of
achieving knowledge. Pooling opinions may lead to bet-
ter group judgement.

This class will pay attention to the attractive points
and vulnerable ones of democracy. Participants in this
class are expected to understand norms and values of
democracy as well as the institutions of democracy in a
critical way.
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Introduction to Korean History
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Th|s course is the first step in the study of history,
history teaching, and social studies. Students will inves-
tigate the facts and ideas of Korean and world history
through physical data and historical narratives. They will
also learn to see history in terms of particularity and
universality.
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Culture and Life in Germany
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This course overviews German politics, society, and
culture. It focuses on enhancing intercultural ability in
order to learn German language, literature, and

pedagogy.
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The course aims at improvement in practicing the ba-
sic grammar in German This course deals with various
German grammar theories, which will then be applied to

the study of the Korean language.
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German Pronunciation and Listening
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The course is for the improvement in listening part It
is for the improvement in the ability of listening by us-
ing kinds of texts in the visual and audio media In the
first grade, the establishment of this subject is necessary
for the advances of the accurate pronunciation and lis-
tening ability.
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Introduction to Modern Ethics
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Ethics is an main branch of philosophy with epistemol-
ogy and metaphysics, and also a base of the moral
education. As Kant insisted on the preference of the
practical reason to the theoretical reason, ethics is an
important study that deals with our primary concerns
such as ‘What should we do?, ‘How should we live?,
‘What is really valuable?’, ‘What is the meaning of life?,
‘What makes life livable?. This lecture deals with im-
portant theories and disputed points of modern ethics.
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Understanding European and
American Societies and Cultures
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This course is designed for the students in three for-
eign language education departments (English, German
and French) of the College of Education. It aims to fos-
ter an integrative understanding of the various societies
and cultures (language, literature, arts, history etc.) of
Europe and America. The course will be taught through
team teaching.
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Introduction to Korean History
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In this course, students will study the Korean history
systematically in relation to world history, so as to gain
the traditional historical attitude and viewpoint essential in
teaching social studies.

700.405 AMRlREE  3-3-0

Civic Education
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This course is a study of social studies education as
civic education and citizenship education. The emphasis
is on the relationship between social studies and citizen-
ship education, the concept, problems, and future direc-
tions of citizenship education, and the attitudes and abil-
ities needed for good citizens.

% o 1%
S =re
>~
WNNIQH
\—DﬁrErll_

- 566 -



