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Comparison and Analysis of the 2009 Elementary Science Curriculum
of South Korea and the Elementary Science Curriculum of Finland

Lee, Soyoung < Noh, Sukgoo*
(Anyang Samsung Elementary School) - (Gyeongin National University of Education)"

ABSTRACT

The purpose of this study was to compare and analyze the elementary science curriculum of Finland, which
ranked at the first place in the science domain of Programme for International Student Assessment (PISA), a
comparative study on the academic achievements of OECD member nations, for three consecutive years and
recorded a high national competitiveness index, and that of South Korea, thus providing information needed to
develop curriculums and textbooks in the middle of occasional curriculum revisions and giving useful implications
for the implementation of curriculum in the field of education in South Korea. The research findings were as
follows: First, as for the science content areas based on the ratio of large area items according to the evaluation
and analysis framework of TIMSS 2007, South Korea's ratio of life, chemistry, physics, and earth hardly showed
fitness for TIMSS 2007 and exhibited equal distribution among the areas. In Finland, the ratio of life, chemistry,
physical, and earth was similar to the fourth grade level of TIMSS 2007. The country showed differential
distribution with life accounting for the highest percentage. Second, as for the cognitive domains, South Korea
showed a high percentage in “Uses and Procedures of Tools” of “1. Knowing” and “Making Connections,”
“Comparison/Contrast/Classification,” and “Uses of Models” of “2. Application.” Finland recorded a high
percentage in “Information Interpretation” of “2. Application.” While South Korea focused on the uses and
methods of scientific instruments during scientific activities, Finland made an approach with a focus on problems
related to daily life such as the interpretation of information including reports and graphs from an interpretative
perspective.

Key words : 2004 Elementary Science Curriculum of Finland, 2009 Elementary Science Curriculum of South
Korea, TIMSS 2007, framework for science content domain and cognitive domain
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Literature study and previous studies

Selection of research topics

U

Research 1. Comparison and Analysis of the Science Curriculums of the Two Nations in the Organizational System

Research 2. Comparison and Analysis of the Science Curriculums of the Two Nations in the Content System

U

Analysis category determination

Analysis based on the TIMSS 2007 analysis framework
* Categories of the scientific content domain * Categories of the cognitive domain

Il

Analysis framework development

* Developing an analysis framework consisting of elements from the scientific content domain and the cognitive domain
* Developing a manual for analysis criteria to classify the elements of the cognitive domain
- The face validity of science curriculum experts

Extracting and classifying elements in the scientific content and cognitive domains

Extracting and classifying elements in the cognitive domain as well as the content based on the analysis criteria
* Documents on the South Korean science curriculum + the deliberated third and fourth grade textbooks
* Documents on the Finnish curriculum + the third and fourth grade textbooks published by WSOY

U

Factor analysis and reliability testing in the scientific content and cognitive domains

* Reliability testing- Eight educational experts

ﬂﬂ

"

Research papers 3 and 4. Analysis of the Science Curriculums of the Two Nations in the Scientific Content and Cognitive Domains

* Comparison and analysis of percentage in the content and cognitive domains of TIMSS 2007
* Comparison and analysis of the development patterns in the cognitive domain in the textbooks

U

’ Interpretation of findings and generation of conclusions

Fig. 1. Research procedure
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Table 1. Categorization to extract the elements of the science content domains

el wE iR

7N 513 EHTIMSS, 2007). 3t

Categorization Class South Korea Finland
Life Science 41 Field of life in “Life and Barth” Fields of life and health in “Environmental
Natural Studies
4th
. . Fields of physi hemi in “Environ-
grade Physical science 42  Field of “Matters and Energy” felds of physics a1.1d”c emistry. in “Environ
Tevel mental Natural Studies
Field of earth sci in “Envi 1 Natural
Earth science 43 Field of the earth in “Life and Earth” ield of carth science in “Environmental Natura
Studies
Large Biology 81 Field of biology in “Life and Earth” Ficld of intensive biology in “Biology and
domain Geography’
. . . Field of intensi hysics in “Physi d
gth  Physics 82  Field of energy in “Matters and Energy” © 40 ”m CHSIVE. PIYSICS 1 ysics - an
d Chemistry’
grade
. . . Field of intensive chemi in “Physi d
level  Chemistry 83 Field of matters in “Matters and Energy” e o ’1’n ensive. chemisiry i “Physics an
Chemistry
Earth science 84  Field of the earth in “Life and Earth” Ficld of intensive geography in "Biology and

Geography”

Small domain

Titles in bold letters under “Da.

Content Achievement Criteria”

Learning

Titles in bold letters in Core Content

Grades 3-4/5-6/

Grades . L Grades 1-4/5-6/7-9
Seventh - ninth grade in middle school
- Objectives in the large unit overview under the  Content in the achievement criteria(description
Objective . . .
title of a small domain of good performance, final-assessment criteria)
[Learning content achievement criteria],
Content Core content

[Inquiry activities] Content in the items

Element of content domain

Concept elements in the content and objectives

Concept elements in the content and objectives

Table 2. Analysis criteria manual for the element classification of the cognitive domains

Categorization

Analysis criteria

Reference

1.1. Recall/ Knowing/ understanding/ knowing/ understanding a concept/ perceiving/
recognize checking/ understanding and detecting a phenomenon
1.2, Define Knowing characteristics/ talking about characteristics/ knowing cha-  Definition of “knowing charac-
- racteristics/ knowing nature/ understanding nature teristics and features”
1.3. Describe Presenting in symbols/ presenting/ depicting/ describing/ portraying/

. i ki
1. Knowing expressing/ speaking

1.4. Tllustrate with
examples

Enumerating cases/ finding examples/ finding examples and explaining
with them/ giving examples

Knowing a need for tools/ using tools/ understanding of using/ under-
standing the principles of tools/ measuring/ using tools/ learning
according to procedure/ observing/ measuring/ collecting/ drawing for
oneself

Usage and procedure of tools in
“understanding the usage and
principles of tools”

1.5. Use tools and
procedures
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Table 2. Continued

Categorization Analysis criteria

Reference

2.1. Compare/
contrast/
classify

Comparing/ distinguishing/ classifying/ dividing/ grouping/ separating/
comparing/ classifying/ distinguishing

Comparison between “knowing
differences” and “knowing changes”

2.2. Use models  Making a model / making a simple tool / explaining with a model

Simple making is in the be-
havior domain and not included
in model usage.

Explaining a reason/ knowing a reason/ explaining a relation/ making
a relation/ knowing a relation/ understanding a relation/ understanding
by making connections/ explaining with evidence/ knowing the influential
2.3. Relate factors/ understanding interactions/ understanding influences/ under-
2. Applying standing interactions/ drawing based on grounds/ understanding causal
relations/ giving a ground/ knowing why it is so/ utilizing/ under-
standing the source

Making comnections among “knowing/
explaining relations/explaining and
understanding with ~”

Finding out through data interpretation/ visualizing information/ com-

24. Interpret bining information/ judging the right or wrong of information/ under-

“Investigating” is a process of
collecting and interpreting infor-

information .. Lo Lo . . . mation, thus being interpretation
standing information/ investigating/ conducting an investigation . .
of information.
25 Find Find.ing/ .devising a method/ devising fl use/ knowing F:ountermeasyres/ “Knowing a method” is finding
solutions seeking improvement measures/ talking about solutions/ requesting/ a solution
knowing methods/ devising/ knowing how to utilize/ knowing how to handle )
2.6. Explain Explaining/explaining
3.1. Analyze/solve Knowing and practicing a method/ analyzing/ analyzing/ solving a
problems probleny/ applying in analysis/ proposing a solution
“Experimenting” involves a series
f including hypothesi
3.2. Integrate/ Understanding in an integrated manner/ experimenting/ knowing how 0 Proce?ss l.ncu 1ng po §51s
. . setting, inquiry, data processing,
synthesize to experiment

and conclusion, thus being inte-
gration/synthesis.

3.3. Hypothesize/

predict Inferring/ predicting

3. Reasoning

3.4. Design/plan ~ Making a plan/ carrying out a plan

3:3. Draw . Reaching a conclusion
conclusions

3.6. Generalize Identifying causal relations/ generalizing

3.7. Evaluate Evaluating

3.8. Justify Discussing/ debating/ justifying
22 N BAE BN ol 712E W 4. 2HS HE
s17] glaf vl meke F/kam, Fetm gAY A
Tt orHElgE AL e A% Ay 1) TIMSS 20070] e USSP H D QIX[H
Z AR vl7d2 Table 29 2Th BRYE S ool 24 /3 2ME
e F setmgat el Z§AR} 8elolA 2 TIMSSe] 2A% Jshl gLt AGGe o
A% 4EE A9 Feluets AR AP 2T FEF Ul Le01)9] ‘Bloome] A
N B499S FEAAL, FEE AAGGY 8 BEERIO 0 2728 4D avel £95
a9 edele] aas 423 rdd Bek & & B4 Ryueoondl S Al 74 Be w
252 it $3497 RN Bet mgTgel ¥l
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Table 3. Analysis framework for the element classification of the science

content and cognitive domains

Small
domain

Large

. Grade
domain

Objective

Categories of TIMSS 2007

Content

Science content domain

Cognitive domain

Elements

Classification

Elements Classification

Table 4. Analysis framework for the elements of the science content and cognitive domains

Large

domain (cognitive domains)

The elements of the science content domains

Grades

Component ratio

34 14 5-6 79

Number Reference

by category (%)

K F K F K

F K F K F

43.1.
432

43.

Number

Component ratio (%) by grade group

Total component ratio (%)

* K represents South Korea, and F represents Finland.

U 285 74 Badt] Table 32 2o] #5  SHE/NE Wwde B §53 SA4E A=
g FAES NEskith e x99 S
f28 fEset F, 4 AR Table 45 W A= ASE s A7 LEHETE 8]
shaith wA S B ofe Adug R ug F55 A3, selue A asiye] 24
I ARl o BEE Hes Wt g9l WEdde] 22 023%] AHEE B
i, AAGHe aaE BF AG] 100%9] 212
2) M= HFE = Holth AEEg] Heu g A9
7 EEE Hug 3 s AR o 24% 100% LA G e Wedee a4 Al
SHBEES Aol 22k FHE AR olF EE 84.6%ATh
Zedetas fed nSHE7F 8AolA 8- el olel=E wol7] flal Tl & W A
d3} QAge e 2ass Resith t9Y, & & £ AR AFE & e 923%Ath o2
99, L, FE, 8, HE9de] 84, AXG g A= fEdge] 248 F2T F 75
99 gaE A7 & <ol HEE a2 e & wdle ¥ A2 AHEE A7) fldke]

Table 5. Revision of the content of the science content domains of TIMSS 2007

Large domain

Others (Revised and supplemented content not found in the TIMSS 20087 analysis framework)

Small domain 1. Geography/maps

2. Human living

3. Advanced science

Others 1.1. Knowing how to use a map, as well
as scales and names on a map.
Others 1.2. Knowing the features of an area.

Others 2.1. Understanding one's own emotions
Others 2.2. Understanding the relationship
aspect between others and myself
Others 2.3. Understanding the relationship

aspect between many other people (the

public) and myself, knowing and prac-
ticing my responsibilities and rights,
and comparing different areas in features
and culture.

Others 2.4. Knowing and practicing safety
needed to lead a life

Others 3.1. Knowing the types of advanced
scientific technologies

Others 3.2. Understanding the characteristics
of advanced scientific technologies (ad-
vanced life science, information and
electronics, opto-electronics, new materials,
emotional engineering, and integrated
science) and explaining the advanced
scientific technologies of the future with
examples. 7
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1. Science (70 pages)
1. Human character to be pursued

2. Educational goals by the levels of school
3. Goals

4. Domains and criteria of content
A. Content system
B. Achievement criteria by grade clusters (school levels

C. Achievement criteria for learning content
Grades 3 and 4 | Grades 5 and 6 ‘ Grades 7~9

5. Teaching and learning methods
6. Evaluation

Fig. 2. Analysis of the entire organizational system of the 2009
Science Curriculum of South Korea

Table 6. Number of elements to be analyzed in the science content and cognitive domains

Grades
‘ ‘ Docurnents'on elementary Grades 34 textbook
Objects of analysis 3-4 1-4 curriculums
South Korea  Finland South Korea  Finland South Korea  Finland South Korea  Finland
Number of clements in the ), 49 128 7 240 121 189 127
cognitive domains
Number of elements in the 81 60 79 59 160 119 134 20

science content domains
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7.7 Enviromental and Natural studies / Grades 1-4 (18 pages)

Objectives

Core contents

Description of good performance at the end of the fourth grade

7.8 Biology and Geography / Grades 5-6

Biology / Grades 7-9

Objectives

Core contents * Description of good performance at the end
of the sixth grade

Objectives

| Core contents * Final-assessment criteria for a grade of 8 |

Geography / Grades 7-9

Objectives

| Core contents * Final-assessment criteria for a grade of 8 |

7.9 Physics and Chemistry / Grades 5-6

Physics / Grades 7-9

Objectives

Core contents * Description of good performance at the end
of the sixth grade

Objectives

| Core contents * Final-assessment criteria for a grade of 8 |

Chemistry / Graeds 7-9

Objectives

Core contents * Final-assessment criteria for a grade of 8

Fig. 3. Analysis of the entire organizational system of the science curriculum of Finland
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Grades

(Country) Grades 3-4 (South Korea)

Grades 1-4(Finland)

(Large) Domain Matters and Energy

Life and Earth

Enviromental Natural studies

- Weight of objects
- Objects and matters
- Liquid and gas
Large topic  * Nature of sound

(small domain) - Usage of magnets
- Separation of mixture
+ Mirror and shadow
+ Changes of state of water

- Life of animals

- Life of plants

- The earth and moon
- Life cycle of animals

- Changes to the face of the earth
- Life cycle of plants

- Volcanoes and earthquakes

- Strata and fossils

- Organisms and living enviroments

+ One's immediate enviroment and home region, and
the world as a home living enviroment

- Natural phenomena

+ Substances around us

- The individual and health

- Safety

Grades Grades 5-6 (South Korea)

Grades 5-6(Finland)

Field

(large domain) Matters and Energy

Life and Earth

Biology and Geography  Physics and Chemistry

- Weather and our life

- Motions of the earth and moon

- Structures and functions of plants
- Living organisms and environment
- The solar system and stars

- Living organisms and our living

- The structures and functions of the

- Temperature and heat
- Dissolution and solution
- Acid and base
Large topic  * Speed of objects
(small domain) - Operation of electricity
+ Various gases
- Usage of a lens

+ Combustion and fire control human body

- Changes of seasons

+ Organisms and living en-
vironments

- Anatomy, vital functions,
growth, development, and
healht of the human being

- Biodiversity

- Europe as part of the world

- Diversity of human life and
living environments in the
world

- Energy and electricity
- Scales and structures
- Substances around us
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Table 8. Comparison of the science content domains based on
the TIMSS 2007 analysis framework

Science content ife science Physical science Earth

domains i
Level(%) Biology  Chemistry Physics ¢
4th grade level
in TIMSS 2007 ® » » »
8th grade level
in TIMSS 2007 3 » » »
Level of South Korea 213 20 29 29.7
elementary school
Level of Finland 432 124 21 235

elementary school
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South Korea Finland

Fig. 5. Comparison of the science content domains between
South Korea and Finland
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Table 9. Comparison of the science content domains of third and fourth grade textbooks between South Korea and Finland

Biology Physics Chemistry Earth science Etc.
Number Ratio(%) Number Ratio(%) Number Ratio(%) Number Ratio(%) Number Ratio(%)

Grade 3 South Korea 18 26.9 17 254 17 254 15 224 0 0
textbook Finland 16 41.0 5 12.8 2 5.1 2 5.1 14 359
Grade 4 South Korea 17 254 19 28.4 16 23.9 15 224 0 0
textbook Finland 16 39.0 5 12.2 5 12.2 6 14.6 9 22
Grades  South Korea 35 26.1 36 26.9 33 24.6 30 2.4 0 0

3-4 Finland 9} 40.0 10 12,5 7 8.8 8 10 23 28.8
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Fig. 6. Comparison and analysis of the science content domains
based on the TIMSS 2007 analysis framework
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Table 10. Comparison of the organization percentage of the
cognitive domains based on the TIMSS 2007

analysis framework

nitive domain . ] '
Level(%) Knowing ~ Applying  Reasoning

4th grade level in

TIMSS 2007 40 3 =
8th grade level in
TIMSS 2007 30 3 3
Sguth Koree} elementary 449 433 75
science curriculum
Finnish elementary 512 455 13

science curriculum

Zﬁ
IS

0 10 20 30 40 50 60

Fig. 7. Comparison and analysis of the cognitive domains of
the elementary curriculum between South Korea and
Finland
1) Line: F-Finland, K-South Korea
2) Y axis: 1. Knowing, 2. Applying, 3. Reasoning, X axis
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Table 11. Comparison of the cognitive domain of the text-
books between South Korea and Finland

Knowing  Applying Reasoning
(o) (%) (%)
3rd and 4th grade text-
books of South Korea 67.2 302 26
3rd and 4th grade text- 622 29.9 79

books of Finland
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Fig. 10. Comparison of the large domain of the cognitive domains
based on the TIMSS 2007 analysis framework
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