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1. Overview of Korean Education



Background of South Korea

Divided from North Korea since 1945
Population : 50.6 millions

Area : 100 thousand km?

Ration of Mountain Area : 70%

Population Density : 518 / km?(2014)

GDP per capita : USD 28,338 (2014)
Weather : Four Seasons, Rain 1, 245 mm/yr
Industry : IT, Electronics, Heavy Industry

Birth Rate : 1.2 babies, world lowest (2014)
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Why are they here!
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® (School System) (3) 6-3-3-4 (2-3) system

® (Academic Year) March - February

® (Compulsory Education) 9 years

® (Ratio entering Higher Ed.) 70.8%

® (Higher Ed.) 201 Universities, 138 Colleges

® (Teacher Ed.) P KEE (W45, Rl KA (HhAF)

® (IMD Z & widt ))) 32nd in the world

® (EBLgh F BN %) 23.2, "h131.7, 5 31.9

® (Teacheras a Job) through high competition, highly respected
O

(Educational Issues) STEAM (STEM + Arts), Creativity, Integration



Background Information of Korean Education

Category Features Data

Ministry B E (Ministry of Education)
Government Advisor to Senior Secretary for Education and Culture

ove “B | the President HE L B WEE
HE AT BEEE, + 16 HiF BB HE
BT AT RE — RE— B2k — 2
Departments Academic, Students, Grade (1, 2, 3), Subjects (Science)
Assessment Time |Mid. & Final term exams, Formative assessment

School

Assessment Type  |Mixture of multiple choice, essay and practical work
School Year March to February
2P (457) #] 40, # 45, & 50




® \/ery high zeal for education (Z{&E2) by parents

‘vﬂkb

® \ery high competition (ii 5% %) for Best Universities (e.g. SNU, KAIST)

® Education determined by Univ. Entrance Exams. (e.g. KNEMEELGE J) o)

® Parents’ Heavy Reliance on Private Education (FAZ(E)

® Excellency vs. Equity (e.g. BFHE S, SMEGE =5 vs — k)
® “Education is more political than politics itself in Korea.”

o = Eilvs K BH, & BHER (e.g. PISA, TIMSS) (East-Asian Disparity)



2. 2015 National Science Curriculum



STEAM (STEM + Arts) A A ELD)

% STEAM RUAIO|E =4 : http://www.scienceall.com/steam
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Key Features of Korean Science Ed. (STEAM)

Masterplan for STEAM Ed.(@& AMZT)
TK#E
B
IKH#E

FriRpY A ) [=1: 314 - BRRRE

« Implementing STEAM into National Curriculum

 Developing Implementation Strategies into General & Subject Curriculums

e Implementing STEAM into National Textbooks (Grade 3-4 by 2014)
« Implementing STEAM into National Textbooks (Grade 5-6 by 2014)

« Implementing STEAM into School Curriculum (Elem. > Middle > High )
» Implementing STEAM into Science Core School Curriculum
« Strengthening Ordinary Schools’ Inclusion of STEAM

 Supporting STEAM Leader Schools as Local Central Models
« STEAM Outreach Programs Linked with Education Donation Organizations
¢ STEAM Outreach Programs Linked with Uni. Student Organizations

« Strengthening STEAM Teacher Training Programs (3 Levels & Oversea)
(all STEAM related teachers by 2017, 3 Teachers in a School)

» Implementing STEAM into Initial Teacher Education Programs in Universitie

 Developing & Distributing Career Path Programs for Future Jobs
 Development & Distribution of Curriculum-related STEAM Programs
e Strengthening Future Science Classrooms & STEAM R&E Programs




(1) High schools for the science-gifted (R} B3 F 24R)

- 7 schools across the country

- Special processes for recruiting students & teachers
- Very low student-teacher ratio

(e.g. GSHS in 2015 : 90 teachers, 58 staffs, 380 students)
(2) Science High Schools (Bl25%2#%)

- about 20 schools across the country

- Own processes for recruiting students

- Low student-teacher ratio

(e.g. SSHS in 2015 : 60 teachers, 33 staffs, 340 students)

(3) Science Core High Schools (f}£2 EBEE£k)

- 100 schools across the country

- No special processes for recruiting students

- Ordinary high schools, but for science-core-stream students at
least 50% of the whole credits should be from math & science.
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Revision Process of 2015 National Curriculum
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2 Key Features of the 2015 National Curriculum

= Toward a Person of Creativity & Integration type
(BIERE&T A#) a Person with a balance of basic
literacies in humanities, social sciences, and science
& technology)

= For an Integrated Curriculum for both the
Humanity and the Science Streams

(XFEE SN BEZHFTE) the high school
curriculum which provides the same core subjects
for all students not only of the humanity stream

but also of the science stream
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High School Subjects of 2015 National Curriculum

| swretwom |G| o s o

Korean
Basic Mathematics
Ehe English

Korean History

Social Studies
Inquiry (+History & Ethics)

K .
Science
Physical Ed.
Art (Music/Fine Arts)

Tech. & Home Eco. /
4 #1&E 2™ Foreign Language
/ Chinese / Liberals

Sub-sum
SR BERE
BIEH BEEES)
Total

311}1!
:

10
10
6

10

12

10
10

16

94

204

Korean (8)
Mathematics (8)
English (8)

Korean History (6)

Integrated Social Studies #&tt& (8)

Integrated Science &Rl E (8)
Inquiry & Experiment #}ESFHREES (2)

86
24 (408 hours)



Aims of 2015 Science Curriculum (FHE22kEF H &)

Students should be taught to develop an interest and a curiosity towards
natural phenomena and objects, to have understandings of key scientific
concepts and to develop inquiry ability, and through these to develop
scientific literacy needed to solve personal and social problems scientifically
and creatively. Students are expected:

(a) To have an interest and a curiosity towards natural phenomena and
objects, and develop an attitude to solve problems scientifically,

(b) To develop an inquiry ability for natural phenomena and everyday
problems,

(c) To understand key scientific concepts through the inquiry of natural
phenomena,

(d) To understand the inter-relationships among science, technology, and
society, and further develop (scientific) literacy for democratic citizen

(e) To develop life-long learning ability through recognizing the enjoyment of
science learning and the usefulness of science.
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Subject Competences (ZXF} J1 &) of 2015 Science Curriculum

e Responsibility toward Environment

 Social Aspects of S&T e Logical Thinking

e Ethics of Scientific Research 1. Scientific e Critical Thinking

e Cooperation Ability Thinking * Creative Thinking

e Safety Consciousness

.  Integrated Thinkin
E&f45 H g g
 obtaining New S&T Knowledge (FHEE2H) B)
e Developing Scientific Careers

* Problem Recognition &
2. Scientific Making Hypotheses

5. Scientific Participation &
Lifelong Learning

(BHEH) BB A ERIEEY))

e[y e Data Analysis &
(ﬂ%ﬂ@ ﬂﬂg%) Interpretation
e Drawing Conclusion &
Generalization
e Using Scientific Models
e Using Math & Computer

3. Scientific

4. Scientific

O . Problem Solving
REERETS .
(B2 B BHE) ?—B'J [ REARIR)

* Finding & Recognition of Problems
e Gathering & Selecting Data
e Analysis and Assessment of Data

e Understanding Scientific Issues
e Using Scientific Terms

e Using Scientific Diagrams

e Using Scientific Argumentation

« Using ICT skills * Reflective Thing

* Rational Decision Making

 Providing Various Solutions

* Designing & Doing Inquiry
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Integrated Science (S FHE) for Grade 10 (F1)
“hvee | KeyConaps | GoromsCompmons | s

Elements at the beginning of universe / Emergence of elements - Identifying Problems

Matters and
Regularity
YE 3
KR4

the Nature

System and
Interactions
NECE!
fHEAVER

Life System

Changes and Chemical Change

Diversity

b2}
Stk

and Energy

BRE

Generating Electricity
X
ke and New Renewable

Energy

Regularity of Matters
and Bonding

Matters Composing

Mechanical System

Earth System

Biodiversity and

Preservation

Bio-system and
Environment [Be5\Gizeystal=als

in solar system / Emergence of solid matters of earth

Metal and nonmetal / Outermost electron

Ionic bond / Covalent bond

Regularity of earth’s crust and life-composing matters /
Elements of living organism / Main elements of living
organism / Use of new materials / Electromagnetic properties

Gravity / Free fall / Momentum / Impulse

Circulation of energy and matters of earth system / Interaction
between atmosphere and hydrosphere

Function of cell membrane / Cell organelle / Metabolism,
enzyme / Relationship between DNA and protein

Oxidation and de-oxidation

Acidity and alkalinity / Use of neutralization

Geographical age / Fossil, mass extinction / Evolution and
biodiversity

Elements of ecosystem and environment / Equilibrium of
ecosystem / Global warming and the change of earth
environment

Transformation and conservation of energy / Energy Efficiency

Generator / Electric energy / Electric transmission

Solar energy / Nuclear power / Sunlight generation / New
renewable energy

(I R RER)

- Design and Doing of

Inquiry (FE%E %3 <}
REAT)

- Collection, Analysis, &

Interpretation of Data
(BB Wk, 7ot =
fETE)

- Mathematical Thinking

and Using Computer
(B2 B9 A H
M)

- Developing and Using of

Models (H1 ©] B 45 7}
)

- Evidence-based Discussion

and Argumentation

FEPEol JLpfol FinY

S g
) 2.

- Drawing Conclusion &

Assessment (i o 8 H
W FEIE)

- Communication of

Results (= B Hi18)
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Scientific Inquiry & Experiments (FHE2ZEFEE B) for high
School

Key Concepts Concept Components Skills

Scientific

; Accidental discoveries / Thought experiments / Critical - Identifying Problems
Inquiry in Nature of Science experiments brought paradigm shifts ([ R
History
PR &9
FERTE

Scientists

Scientific
Inquiry in
Everyday Life
o7 59
FHEERIE

Inquiry

Inquiry of
Cutting Edge
Science
g;ﬁﬂ%%

Science

Inquiry Methods of

Scientific Attitudes

Processes of Scientific

Applications of

Inductive inquiry / Deductive inquiry

Science in products / Science in play / Science in Sports /
Science in culture & arts

Interest & curiosity / Perseverance / Collaborative inquiry

Research ethics / Safety matters

Identifying problems / Designing inquiry

Doing inquiry / Collecting and analyzing qualitative &
quantitative data / Solving a problem / Creative
engineering design and making tools

Cutting edge sciences / Inquiry products / Cutting edge
sciences of ancestors

- Design and Doing of Inquiry

(TRIE B} BEAT)

- Collection, Analysis, &

Interpretation of Data
(ERES] Wt ot 2
fiF 18

- Mathematical Thinking and

Using Computer (241
B ek 23 H M)

- Developing and Using of

Models (751 o] B 7}
i)

- Evidence-based Discussion

and Argumentation

(GBSO RS T
i)

- Drawing Conclusion &

Assessment (i o 15 H 2

FEA)

- Communication of Results

(B wiis)
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3. School Assessment for Science
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National Level Assessments (R k % B3 pRptEE

T
1523
=

2015 National Level Assessment for Middle & High Schools

Grade

Grade 9
(31 Year of
Middle
School)

Grade 11
(2nd Year of
High
School)

. Assessment .
Subjects Time for Test Date
Range
Korean, Math,

English

All of 15t & 274 Year , ,
Social Studies, 15t Semester of 3 year 60 minutes / subject
Science
(Sampled Test) June 23
(Tue.)
Korean, Math, All of 1%t Year 60 minutes / subject

English

- There is no National Level Assessment at elementary school level.
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Science Assessments in Middle School

(Example) the 274 Semester of the Grade 7 (Middle School)

Midterm Exams Final Exams Performance Assessment
HEEE BHIRELX E1TRHE
Written Exams (35%) Written Exams (35%) Performance Assessment (30%)

- Multiple Choice (75 points) - Multiple Choice (80 points) - Experiments (80 points)
- Descriptive (25 points) - Descriptive (20 points) - Participation (10 points)

- Portfolio (10 points)

- Assessment is the most heaviest burden for school teachers.

- School assessment as well as university entrance assessment
system are getting more complex, and now almost unbearable.

- There will be No Exams during the Free Semester (B H 2 £i#l).
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Science Assessments in a Middle School

(Example) the 274 Semester of the Grade 7 (Middle School)

Subject Performance Score / Av'erage Performance Score / Av.erage

(No. of Students)  (St. Deviation) (No. of Students) (St. Deviation)
Korean A (174) 97/76.9 (15.1) A (185) 97/80.4 (14.4)
Ethics B (174) 84/75.0 (16.0) C (185) 78/77.4 (15.0)
History A (174) 99/717.8 (17.1) A (185) 100/78.8 (17.4)
Math D (174) 67/70.6 (19.8) D (185) 65/71.7 (18.9)
Science E (174) 34/71.8 (20.6) A (185) 99/72.6 (19.9)
English A (174) 93/74.1 (21.1) E (185) 57/715.7(20.2)
Chinese C (174) 72/11.5 (16.9) B (185) 82/75.7 (18.0)
(General Subjects)

A (90% and higher), B (80% ~ under 90%), C (70% ~ under 80%), D (60% ~ under 70%), E (under 60%)
(Physical Ed., Music, Art)
A (80% and higher), B (60% ~ under 80%), C (under 60%)
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Performance assessment ofa 2 grade SCIeNCe class in a middle school: Radiative equilibrium

Part 1 (19 min)
1. Each group measures the temperatut
(during 14min).
2. The rest of blanks( ) areyfilled with the 1
(because of lack of time.)

Time(min)

A

)er ( )¢ oiE ( )

Part 2 (16 min)

«+ FEach student takes a test which

includes drawing two graphs,

analysing the data, and solving

questions about the chapter(t] T).

=25(°C)

2. &7t J3zet

3. Y20 B& X

sl =

L HIIHER 2R0

~ > (%3 J(’)I —_— >
\\) ,/}
- o e .
= 7= 71 [Fe
D =t -
ol ol <
I\\ e o,
e e

2. QEXE 2 ATY MY SA MUXISN X7 A IUXISE LIERH 2A0ICH
Ol0l tHEt HY2E |2 AS?

® AE X7t 850t EHY SAL (IWXIOIC

® BE X717t 2&0hk= X SAt OlWXIOICE

® DN} (Lol HX2 A &Lt

® OUXls dAS0AN HASE OISSHE

® Dhe HIUX UYE, (LhE HUXl $5& LEHHCL

3. JOt 20l BAIS £, MHJIE A1l 28 UHCE A & 3719 SxE ZHOI= &AUS O1ACH 0100 TS &

mog gXl £ Hon

?E[ wu‘ \ o
i 4 T
s0 | A
Sy d00f "/
e W A
ax o /B

cal 200

anygo” - .
= 900 60 50°40° 30° 20° 10°0°

&

® SHol = . . =
-usae  Solving questions &
® gt Mg Dem— 5
® g8 X7, AW G0 HISOIS X7 SA WS yEg & AT e |
® 0= ME AIZH0l XILIE HOIA SEOHs HIUXIZD S50t HIUXIZOl ZOHICE o
4. JES WIIRE FES H0IC
o' IR

70 I (1) TS LojLE= RO| 7|59 BAE HOAIR

%] y

x] ( . (2) MBANM AUZ SALLE J120] SOHIE NEHE MSONIL

-

(1)

(2)
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Performance assessment ofa 2 grade SCIeNCe class in a middle school: Radiative equilibrium

An example)

2 % WROIE B & §7I2 &S MoW JAZE LEU BN
Ariet

AN 2

i T AR Ll
Ok , ‘ :
x ,}7 ool T ol I

[ 0T
|
RALIATSERRNNNER
I 0246 PGB

| TEI=N

MH ul%l

B WISl | B R e R et

1. MIICUEe} H20IE 8 Ao| Hao M2t B & T2 &%=
2~ L

ACRIERNE N IR~ T MR

w122 271 Bk

2. 2Tt J T2 20| Bivl= ol @ Qol ol'.T.l %’"W" OHL'I
9\'%{/ =Y ool ’i "

oW Sk ofRipdTh,

2. Explain the change of the temperature in
graph with the concept “absorption and
emission of energy’.

emperature becomes held constant w
the quantity of absorption of energy comes
close to the quantity of emission of energy.

It is wrong. The temperature doesn’t become held
constant in any graph.

3. YR0iE & XIFad O, MIIHEE BYol2ta & M XS

VS

It is right. Because the explanation is written in
the textbook.

» The result is decided by a meeting of science
teachers.

7\\’(/\33 ¥ u{?é%\/ﬂ[f@ﬂa‘% Ve
= \ e o TW
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4. Summary & Conclusion
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What is Education for?

Education is
what remains
after one has
forgotten

what one has

~ learned in

school.

= f(/éerf binstern
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What is Education for?

If we teach today’s
students

as we taught
yesterday’s,

we rob them of
LOMOITOW.

- John Dewey

EDUCATION MUST, BE NOT
ONLY A TRANSMISSION OF
CULTURE BUT ALSO A
PROVIDER OF ALTERNATIVE

VIEWS OF THE WORLD AND A
STRENGTHENER OF THE WILL
TO EXPLORE THEM.




1. Creativity & Integration (B BEIH) is set as the main
goal in the New 2015 Korean National Curriculum.

2. As a central change, Integrated Science (FESFFE) is
newly introduced for all high school students.

3. For the Creativity & Integration, STEAM (B-& AHF)

education is strongly supported by the government.

4. For middle schools, the system of Free Semester (B H £
HAHI) is introduced and there is no traditional exams.
This will encourage diversity of teaching methods.
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5.

School assessments (B FE(E) are getting more

complex and increase teachers’ burden (ZXETAE).

Science teachers have not been trained to teach
Integrated Science FEA ). There should be a new
teacher education system by RNEL AR EE,

Creativity should be considered as being of something
collective rather than of individual. (e.g. ZEEEI|E M
Bk RIS )

There should be more studies on fundamentals of

science education (e.g. science competence 2} 1 &,

key concepts B /L» BE/&x, integration FES).
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Thank You!
HYMRESTIUVET!

Jwsong[at]snu.ac.kr



