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719.513 HAREE 8o Y= 3-3-0
Computer-Aided Biology Teaching
Materials
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This course enables students to utilize computers for

science education, focusing on specific application
softwares.
719.515 MSNAHL  3-2-2

Studies on Biology Teaching Materials
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This course anlayzes essential contents in secondary
biology education and develops a standard conceptual
system. It also deals with a concept map and develop-
ment of conceptual atlas of biology content based on
the 7th science curriculum.
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Seminar on Biology Education 1
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This course provides seminars and covers all fields
from biology to biology education.
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Seminar on Biology Education 2
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This course provides seminars and covers all fields
from biology to biology education.

719.521 HEWSAHTMOILE 1 1-1-0

Seminar in /Biology Education Research 1
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This seminar covers all fields related to biology
education. Graduate students find an opportunity of un-
derstanding the current study trend through presenting
their research topics and attending lectures from invited
guests.
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719.522 MEWEAZMOILE 2 1-1-0

Seminar in Biology Education Research 2
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This seminar covers advanced fields related to biology

kst 8 AbE 23 (Biology Major, Dept. of Science Education)

education. Presenting advanced study subject and lec-
tures from invited guests provide graduate students with
understanding the current study trend.
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Environmental Education

MIA Q1o 27t &
b HERA T|o]
SOl 2ol =2lstrt.

This course analyzes causes and effects of pollution
and destruction of ecosystem, discussing the ways for
environmental protection.
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719.619 TAE=ZSSE 3-3-0
Topics in Molecular Biology
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This course discusses gene regulation of eukaryotes. It
includes DNA-dependent RNA polymerase, promoter,
structure and function of transcription faction.
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Research in Biology Education
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The course is designed to allow each student to de-
velop theoretical background, practical knowledge and
skills that are essential for doing his/her own research in
biology education. The cases of research in biology edu-
cation will be selected according to the research meth-
ods: descriptive, experimental, action, and ethnographic
research. And the theoretical backgrounds, research
planning, and data collection and analysis of each re-
search case will be considered including the problems

and implications in practical application to school
situation.
719.625 StdEstusEY 3-3-0

Topics in Modern Biology Education
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This course, for graduate students majoring in Biology
Education, focuses on understanding the recent progress
of Modern Biology and the direction for future content
and curriculum of biology in secondary school education.
Several topics of modern biology and technologies such
as recombinant DNA technologies, human genome proj-
ect, Genomics & Proteomics, and human cloning will be
discussed using recent core papers. From this course stu-
dents will learn basic concepts and recent progress of
Modern Biology, which is required for studying Biology
Education, especially the content and curriculum of biology
for secondary school education.
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Topics in ecological principle teaching includes reading
and discussion of ecological papers, which had major
roles in the formulation of ecological principles Selected
papers include general ecological themes such as lab ex-
periment, field experiment, modeling, biodiversity, eco-
logical management, restoration, etc Students will learn
about the forming process of ecological principles, design
of experiment, result presentation, data interpretation,
etc. and can teach other people ecology correctly.
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Wetland Ecology Education

422 AAMEol S2| s - MBEA S3S Y
570 Pgg F= off 2052 T2
40| Was 2|Fery =4, 220

3l
HIR310], £282 EM0|| (2 EYEH=

r

10

oo
J
= m
ox
Hm
02
rE Joh

ujw Jjm Tf> Mhu
ox X ol
njo

finl
Hu
Al
m
=2
=)
2
a
I
0=
Mo
Y
njo
o
palll
rob
z
ful
X
1o
i
Log

o

FEA EICh E8 A[9E=2 G2 UEfLls 529
|2 el Y, SYIERAR 2401y SS O
I
|
|

[l

1
0
=8
n
M

d
Qrof
8N O mju o X -

ox 0
fo
ro
m
ol

2f5t £442 o3l oo FES & sHRY,
S sh20lo| Hslo| ol SA|MER
7 C|

o]

hll

= 2 A0lt, A &8st

=2 =20

oL
o N IE

z e Y 5 S3us0| U2k o
Al ArgE FEAHCR LA € Ao|oh S0 2t BF
=off ShdS2 WAZM SEAC sFuss o A

Z 9 2 Ao|ch
The class of wetland ecology education includes the
subjects of physical, chemical, and biological character-
istics of wetlands First part will includes the formation of
wetlands, second part will includes dynamics of wetlands
and differences between terrestrial ecosystem and wet-
land ecosystem, third part will include environmental var-
iance affecting integrity of wetlands Last part will include
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values of wetland and creation and management of wet-
lands This course will help students to understand wet-
lands well and teach other people environmental issues
synthetically.
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Topics in Genetics Education
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This lecture focuses on educational application of ge-
netics area including transmission genetics, and molec-
ular genetics that are essentially required in middle and
high school curriculum. Transmission genetics deals with
Mendelism and chromosome theory in transmission ge-
netics, and molecular genetics DNA structure and repli-
cation, and regulation of gene expression. Students
study textbook as well as the landmak and recent pa-
pers in genetics area, which will help them to under-
stand the principles of Genetics, which are essentially re-
quired in preparing the lectures in middle and high
school.
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Topics in Developmental Biology
Education

2 1F0Me 5 us AY0M 71 L= o= L
12 Mg =, £4, e, g8, MEZS}, 7|2ddo] thst
&2 25 U= Yo Y20 H2Z2(53 ZR/IF)
420 ZOE otf, SSUSUY0| HUES LUZst=
7| W20l LeYO| V=S 018310 AleHe2 SEE= A
Y, 34y, ddusss, =Alss S0 st 71s3Q
I melH0l SHE HoTo2N SSUIAUYOIMY W
2t sich

This lecture focuses on educational application of de-
velopmental knowledge including fertilization, cleavage,
gastrulation, cell differentiation and organogenesis in ver-
tebrate, especially mammals. It also includes recent is-
sues such as in vitro fertilization, artificial insemination,
transgenic animal, stem cells, animal duplication and bio-
logical ethics, which are emaphasized more and more as
time passes in the middle and high school.
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Studies in Microcomputer Based
Laboratories in Biology
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This course examines the application of microcomputer
based laboratories to the secondary school biology ex-
periment education in order to extend experimental pos-
sibilities beyond standard laboratory apparatus and en-
able students to investigate phenomena previously not
accessible.

Topics covered will include introductory discussion
about MBL, specifications and their usages of electronic
probes and interface that are interfaced with a com-
puter, usage of data collection and analysis software,
analyses of secondary school biology experiments, and
application of MBL to the secondary school biology
experiments.
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Topics in Environmental Sciences

2|20 SHZAE Hd O ARIZASEEM SHE UKo
ot H4d0| B Hds| 2751 Ut S5, SHE SEu
2 floiMe 229 SFEA 0| afiEst| Sl atery
=g Y0 olsiey eIt ULk 0| 5H0f & W=0M=
sFutetol 4 FeS CIRL Ol2t HE0 SHERAQ &
BiE, FAL siEE S sHFutst et 22 WS oA
Eoh o] A=S S50 A SERA 2 AlCHH BYE, AR,
oflZ2 WotS Olshsty, A9l ot BAIS AlcHH BiFo| =
= F1 O[alistil O|F aHESH| 9Iet Meta HIES 2oLt
7t Ech OIF Saff skEHQl BHFuW|0| Ot HAIAQl o
AEAHE Y1 0|F w8 Ol8Y + A= &8s 7124 &
Ct

Environmental issues have grown in big social issues
recently and environmental education became a crucial
program to solve environmental problems. Especially we
need to know recent environmental problems and scien-
tific methods to solve these problems. This course deals
with recent topics

kst 8 AbE 23 (Biology Major, Dept. of Science Education)

in environmental sciences as well as background, history,
and problem solving process of environmental issues.
Through this course, students can understand past envi-
ronmental issues based on historical background, prob-
lems, and problem solving processes and select scientific
methods to solve present environmental problems. Also,
students will develop educational skills to teach environ-
mental issues.
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Teaching and Learning Theory of

Biology Education
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Biology concepts which students have difficulties in un-
derstanding are to be explored from the epistemological
and ontological perspectives. Conceptual changes in the do-
main of biology are examined in relation with the students’
cognitive and affective characteristics, and psychological de-
velopment Topics include cognitive conflicts, generative
learning, analogies, models, and metacognitive strategies.
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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
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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.
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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.
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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.

716.635 et ngAAL 3-3-0

History of Science Education
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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

Science Teacher Education
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The purpose of this lecture is to provide theoretical

-634 -



Chsked(Graduate School)

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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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.
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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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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
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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
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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.

716.908 etusnd 2 1-1-0

£l

Science Education Forum 2

o Zolo| BH W NS, Ysfus, A2d, @S S
Clerst St2 20j0fM 2I20] 0|20 HTS Atojo| 2ol
ol g8l0| Cf3t E2S St ZOICh 0|2 S3f Aol 42

of eip H2kg AREE it

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.

o K -4

716.910 WA RKAHL  3-3-0

DSAAYDKOINO| HAEHS TSI, Chys =22 2
HEORM SOl KPS AW 4 9t JzsAS N2
O Deteiymso] mE 22 o7 dug My, 2AS
WS, STl Cfst YA S22 ofFfEn A 4 9=
£ Bict,

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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