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721.618 SiCiMESIEY 3-3-0

Topics in Modern Astronomy
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This advanced course studies selected topics concern-
ing modern astronomy.
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Th|s course discusses coastal oceanography, focusing
on tides and tidal currents, as well as the mixture and
diffusions of coastal waves. It also covers other related
information necessary to solve economic and environ-
mental problems.

721.635 ASHGAIT St 3-3-0
Satellite Earth Science
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This course gives an opportunity for students to learn
principles of remote sensing, satellite data processing
techniques, and application researches of satellite data
to understand climate change, oceanic change, and mul-
tiple interactions in the earth system.

oin4J |0

721.645 2| 5letEZE 3-3-0

Topics in Geochemistry
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This course discusses the origin and abundance of the
elements and their isotopes, focusing on the theoritical
aspects of stable isotopes and their applications in
geosciences.

| iS5 E9laAo)
|@2o| oo chet

29 0
ZEDIEN

721.648 IZ2|Asds 3-3-0
Problems in Advanced Geology
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This course discusses advanced topics of micro-analy-
sis techniques in recent geosciences. It also deals with
electron  micrprobes and secondary ion  mass
spectrometry.
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Theoretical Geophysics
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This course studies the theories of geophysics. It ad-
dresses various topics such as the figure of the earth
and its gravity field, characteristics of seismic wave
propagation and internal structure of the earth, as well
as harmonic analysis and cause of the geomagnetic field.
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Geophysical Data Processing and Analysis
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This course applies modern digital data processing
techniques to analysis and interpretation of geophysical
data. It deals with spectral analysis, geostatistical analy-
sis, and inversion methods.
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Problems in Advanced Geophysics
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This course discusses selected topics of current re-
searches in the global and exploration geophysics.
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Environmental Geophysics and Lab.
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This course introduces the theory and the practice of
geophysical methods currently used for ground water de-
velopment. It also covers such topics as environmental
site characterization of landfill and nuclear waste. In ad-
dition, the course investigates contaminated soil and wa-
ter, landslide, and seismic risk estimation.
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Topics in Earth Sciences Education
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This course discusses the philosophy and the method-
ologies of earth science education.
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721.665 siatst 3-3-0
Topics in Oceanography
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This course introduces ocean science, focusing on
physical, chemical, biological and environmental issues.
Students will select their subjects and come to their con-
clusions through discussions.
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Theories of Earth Science Literacy
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Important media for interpersonal communication in
Earth science classroom, language, is dealt with in terms
of talking, writing, and discourse. Major topics are scien-
tific grammar, discourse analysis in earth science class-
room, verbal interaction and so forth. In addition, earth
science literacy for students of twenty-first century is
dealt with through the introduction of earth system edu-
cation and environmental literacy. Major topics of study
are understanding the goals, content, teaching methods
of earth system education. Environmental literacy is ap-
proached by various cases, aims, content, and ways of
fostering it. Ideal goals and content of earth science lit-
eracy in Korean context will be explored.
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Earth Science Curriculum
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Various theories and practical application of earth sci-
ence curriculum development are introduced. Goals and
organizations of curriculum content are examined in
terms of principles and practice.

Major earth science curriculum materials are in-

troduced and the historical, philosophical, societal, and
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educational background and content and organization
principles are analyzed. Examples of the curriculum to be
dealt with are ESCP, CEEP, ESE, Earth Comm. and IES.
Korean earth science curriculum is analyzed with the ref-
erence of the major curricula.

721.669 2|ttt A2 0s  3-3-0

Theories of the Nature of Earth Science
and Education
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The major goals of this lecture are to understand the
nature of science and earth science by extracting cases
and theories from earth science philosophy, the history
of earth science, and earth science methodology, and
apply the nature of earth science extracted to earth sci-
ence education. Unique goals, contexts, logic, methods
of earth science inquiry are categorized with actual cases
in earth science history. Categorized methods are sim-
plified and put into a diagram. Various approaches are
sought to apply the nature of science and earth science
to earth science teaching, learning and assessment.
Teaching plans based on the nature of science or earth
science will be developed.

721.672 AUt ngARLLE 3-3-0

Earth Science Education Research

Practicum
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The course can be proceeded to have discussions and
make clear studies between students and a course facili-
tator to deal with issues, problems newly occurred, and
research themes urgently asked according to taking the
current earth science education curriculum in action.
Throughout the course, the students can have oppor-
tunities to study research methods related to research
themes. Their research contents can be presented to be
guided by the other students and the course facilitator.
Therefore the students in the course can be successful
to increase their potentials to concentrate their own re-
search themes.
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716.604 etu=td  3-3-0
Science Curriculum
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In this course, students will compare and analyze the
contents and features of science curricula at primary and
secondary schools in Korea and abroad. They will also
have a chance to develop their own curriculum models.
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Theories of Science Teaching
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This course will review the development of teaching
and learning theories of science education since the ear-
ly 20th century. Topics will cover Armstrong’s heuristics
method, behaviorism, inquiry learning, Piagetian con-
gnitive theory, Ausubel’'s meaningful learning theory, and

STS education.
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Science Communication and Education
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In this course, new frameworks and teaching methods
for the role of science education in the age of mass
communication will be examined. Topics will cover theo-
ries of IT society, mechanism of science reporting and
broadcasting, publicity activities of science education,
life-long science education, science and science educa-
tion in mass media frameworks, and teaching models for
science in the mass media.
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Qualitative Research Methods in Science
Education
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This course will focus on the philosophical background
of qualitative research and issues in qualitative research
on science education. It will provide an introduction to
the history, theory, assumptions, design, and methods of

.- 15t Department of Science Education)

qualitative inquiry in educational settings. The course
seeks to ground students in the founding principles of
qualitative and ethnographic research as they have been
used to describe social phenomena. The central focus of
the course will be on how these assumptions have
changed over time. Therefore, the primary objective will
be to discuss paradigms and their usefulness in under-
standing the assumptions of all inquiry.
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This course will approach to the various aspects of
science culture from the perspectives of science
education. Theories and trends of recent researches will
be studied in the topics such as, scientific literacy, public
understanding of science, science and media,
out-of-school science education, science -culture field
trips. In addition, students will obtain practical experi-
ence of relating old and modern culture and of develop-
ing instructional materials. For this purpose, learning and
research practices will be carried out in specialized areas
like, art, industry, life, etc.
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This course looks into essential theory and research
practice related to elementary science education which
differ from secondary school science education. This fo-
cuses on the cases of research in order to examine the
background of theory, research design, data collection,
data analysis, the problematics and possibilities of class-
room practice. This will help students to look for essen-
tial research topics in current time and to cultivate the
capacity of problem solving in elementary science
education.

=
UTBE Yool 2SeOIMe| WSt} HAL AP S
o
IT

716620  ISIMRUHATY 3-3-0

Quantitative Research Methods in
Science Education
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This course deals with the characteristics, researchde-
sign and statistics ofquantitative research methods.
Through suggesting possible research topic and design-
ing research structure, this course will provide the op-
portunities of running SPSS program to analyze data and
present the result of analysis.
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Education of Special Students of Science
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This course will discuss the issue of identifying scien-
tifically gifted students and the characteristics of their
cognitive, affective, and behavioral aspects. Case studies
of the scientifically gifted who are actually involved in
specialized programs will be encouraged for the develop-
ment of theoretical backgrounds.

716.632 HCHAIE7|7]9| 2ot 28 3-3-0
Principles and Applications of Advanced
Science Instruments
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In this study, research instruments for advanced re-
search in the fields of physics, chemistry, biology, earth
science, and etc are introduced and their principles and
applications are studied. Tools for spectroscopy, electro-
chemical analysis, imaging, mass analysis, surface char-
acterization, and etc are covered.

716.633 NSt FMOILE 1 1-1-0

Science Education Seminar 1
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In this course, recent trends and research accomplish-
ments in the areas of science teacher professional devel-
opment, science special education, and science culture
education are introduced. Students have opportunities to
present their own research related in these three areas.
Research trends and issues with higher interests of stu-
dents will be selected with priority, and domestic and in-
ternational specialists in each topic will be invited for
presentation and discussion. Students conducting studies
in these areas present their research in front of pro-
fessional community for interaction and feedback.
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716.634 stwMo|LE 2 1-1-0
Science Education Seminar 2
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In this course, recent trends and research accomplish-
ments in the areas of modern science education and
modern multimedia based science education are
introduced. Students have opportunities to present their
own research related in these two areas. Research
trends and issues with higher interests of students will
be selected with priority, and domestic and international
specialists in each topic will be invited for presentation
and discussion. Students conducting studies in these
areas present their research in front of professional com-
munity for interaction and feedback.
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History of Science Education

1947] 0% 2r| HtDO| EIST Y& U wet UYS
A S W2t BAeICh 10N 20| 237| st 3}
SIS, 1947] 40| W3t DSWY U AFMS D89 &
Ql, 2047| Msro| ARIBSH SET MBS otDS, 204
7| BHte| GREN Wstng, 04| Soo| STS U AYZ
of TS, 20H7| ol SH Ao HEA DS S
Rl Zesh GAY HUFS 1 o4 S 20

OflA ZH2FStCt.

This course will explore the beginning and historical
change of modern science education since the 19th
century. The historical change of science education will
be discussed in terms of its ideal and goals around the
following issues: early science teaching, school science
curriculum and introduction of science practical work dur-
ing the 19th century; science citizenship & everday sci-
ence movement, scientific inquiry, STS & constructivist
movements, scientific literacy, informal science education
etc. during the 20th century.
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Knowledge Theory Based Approach in
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The purpose of this lecture is to provide theoretical
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foundations and practical research methods of knowledge
theory based approaches to researchers who are inter-
ested in science teacher education. Knowledge theory
based approaches will be introduced and research stud-
ies on science teacher education or professional develop-
ment based on knowledge theory based approaches at
international or national level will be shared and
analyzed. Students will also have chances to develop,
present, and share research plans based on this ap-
proach which will eventually lead to learning and re-
searching knowledge theory based approach in science
teacher education context.

716.637 MStALWEO| AR 2 3-3-0

Socio-cultural Approach in Science
Teacher Education
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The purpose of this lecture is to provide theoretical
foundations and practical research methods of socio-cul-
tural approaches to researchers who are interested in
science teacher education. Theories of socio-cultural ap-
proaches will be introduced and research studies on sci-
ence teacher education or professional development
based on socio-cultural approaches at international or
national level will be shared and analyzed. Students will
also have chances to develop, present, and share re-
search plans based on this approach which will even-
tually lead to learning and researching socio-cultural ap-
proach in science teacher education context.

716811 | SAMDIKE 330

Theories and Issues in Science-Gifted
Education
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In this introductory course on gifted education, gen-
eral education will be discussed. Topics will cover the
theoretical and historical background of gifted children
and youth, various identification processes, differetiated
curruicula for the gifted, different kinds of gifted pro-
gram models, relationship between gifted education and
science education, characteristics and identification of sci-
entifically gifted students, and needs of science-gifted
education.
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716.812 ZojHdnt stAAM NS 3-3-0

Creativity and Science-Gifted Education
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“Creativity” is the most frequently emphasized purpose
of education these days. This course will cover the defi-
nition of creativity, relationship between giftedness and
creativity, various methods of assessing creativity, theo-
retical background of creativity, current trends in re-
search on creativity, development strategies for creativity
and higher level thinking skills in science-gifted educa-
tion, and role of creativity in science- gifted education.

716813 | mEiena/ss U Bob 3-30

Teaching/Learning Method and Assessment in
Science-Gifted Education
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Various program models for the gifted such as
Renzulli's enrichment triad model, Kaplan's differentiated
curriculum for the gifted, Betts's autonomous learner
model, and Clark’s integrative educational will be inves-
tigated in this course. Also, acceleration and enrichment,
mentorship, gifted programs in other countries, relation-
ships between gifted program models and courses in sci-
ence education will be discussed in depth.
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716.900 WOl 2LYMH 3-3-0
Current Issues in Science Education
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Science education researchers need to stay up-to-date
on current issues and new trends in science education
research, policy and practices widely and deeply. Some
of today’s important topics such as inquiry, equity and
excellence issues, teacher assessment and quality, sci-
ence curriculum, science teaching methods, standardized
tests and other factors will be included as well as cur-
rent issues and new trends in science education. Abilities
to get and evaluate information in current issues and
trends with evaluation will be emphasized.
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Multimedia Tools in Science Education

et oM ABEl= CHEOHA| Washks Zf =
S 12 7|1%= A2 =422 il 0| 2ldf
Eapad ] %Fg DFSHAISI(MBL, M|cro om
Based Laboratory), ®l7|dt Sk, AdMdl & Zefja S 2
2034 39| UStUR0MO EEHCS =2|5t 0| HE
2 PHHQ DASBARE Ut AN =05t
4 QIS SiT} E5 Of2f3t CHEONY 28 MstRKol 1
20t AJAHHO| Cist 0|24 Nzt H17h ZEHEICh

This course aims to enhance students abilities to re-
search and develope multimedia teaching materials.
Discussion and practice on using micro-computer based
laboratory, web- based learning, software such like ex-
cell, flash are included. Developed multi media teaching
materials will be tested and evaluated in school
laboratories. Theoretical and practical investigation on
educational effect and implication of multimedia teaching
materials in science education will be done by students.
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Evaluating and Internatioanl
Comparatice Study of Science Education
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This course aims to acquire the global perspective and
basic abilities for benchmarking through international
comparison study. Using international studies such as
TIMSS and OECD which involved the comparison studies
in science achievement, curriculum, and educational in-
dicators, students’ understanding in theories and practi-
ces in evaluating science education including assess-
ments theories and international comparative studies in
science education will be enhanced. In addition to these
international comparison studies, the personal projects in
school science evaluation like performance assessment,
grading and teacher assessment will be investigated by
each students.
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Fusion Education in Science, Mathematics
and Computer Technology
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We learn mathematical functions and handling

(including animation) in Excel software which is very

. 2F5t w1 Department of Science Education)

user-friendly to deal with mathematical expressions relat-
ing to nature in science teaching. This class should be
one of fusion educations dealing with science, mathe-
matics and computer technology.
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Science Teachers as Researchers into
Their Own Practice
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This course focuses on science teachers’ professional
development through action research into their own
practice, as a means to life-long learning. Teacher’s pro-
fessional development should relate closely to the en-
hancement of student learning and, therefore, the aim
of this course is to provide a detailed examination of the
methodology and practice of action research and a study
of perception and learning. These are brought together
in a detailed exploration of Learning Study, as one prac-
tical example of action research that can be used by sci-
ence teachers in Korean schools. The course draws on
international perspectives that can be applied in the local
context of Korea. The course sessions take the form of
interactive seminars with discussion in both English and
Korean, to be enjoyed by all who are concerned with
science teachers’ professional development and the en-
hancement of student learning, as a means to improving
science education in schools.
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Theories of the Nature of Science and
Science Education
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The aim of this course is to critically deepen our un-
derstanding of the nature of science and its role and
place on the school curriculum. It is of particular rele-
vance to science teachers and curriculum planners. As
one of many school subjects, what is significant and
special about science; and how different is it from other
subjects in the way children learn? Is science a special
and different kind of knowledge, as some curriculum
theorists have claimed? How might science teachers re-
spond to the pervasive post-modern claims that science
is just another metanarrative? This course takes an in-
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ternational as well as a local educational perspective,
and draws heavily on the history and philosophy of sci-
ence as well as curriculum and learning studies. Through
interactive seminars and discussion, it challenges partic-
ipants to think deeply and critically about the nature of
science and science education, as a means to better un-
derstanding the importance of science education.
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STS & Science Education
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This research seminar is designed to address the is-
sues associated with ethical, legal, and social implications
that arise from emerging technologies as science
advances. Themes, topics, and method (ologies) integral
to the field of Science, Technology, and Studies (and/or
Society; STS) are discussed, in order to help us better
understand the interconnections between STS and
Science Education. The ultimate goal of this seminar is
to enable students to equip with better theoretical and
methodological tools to do excellent research on science
education.
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This course is aimed at providing opportunities of ex-
ploring highly creative and/or academic-valued research
questions through approaching fundamental problems
and recent issues in science education. Graduate stu-
dents are expected to improve their research abilities to
the world class level.
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In this course, discussions on creative convergences
between recent outcomes from cutting edge science, sci-
ence education, psychology, education and etc. are
expected. Graduate students are expected to improve
their research abilities to the world class level.
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Program Development for the
Scientifically Gifted
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Students understand the various Models such as
Renzulli's Three-Ring Model, Betts's Autonomous
Learners Model, etc. Then, they find out the possibilities
to apply examples in education. Students investigate
teaching-learning methods in both theoretically and
practically. They finally can grow a basic skills to devel-
op and evaluate the programs for the scientifically
gifted.
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Through investigating the trends of recent research in
Science gifted education and experiencing various re-
search, students can grow a basic skills to independent
research. Students define the domain of main research
interests related science education, they can find the
problems and understand general flow of research and
finally plan it.
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