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Analysis of Polar Education Programs
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Abstract: This study analyzed the learning characteristics of polar education programs operated by polar research institutes
in domestic and foreign countries and aims to provide directions for improving domestic polar education programs. Using
the database provided by the Korea Polar Research Institute (KOPRI), 120 programs from 16 research institutes in 9nine
countries were selected. Each program was analyzed based on educational level, instructor, education period, learning
place, learning environment, learning content, and learning method. Significant differences in domestic and foreign
programs in terms of instructors, operational methods, educational places, and learning methods were found. Based on
these findings, we discuss the direction for improving domestic polar education by expanding the base of polar education,
diversifying the learning methods, and systematizing polar education using examples of actual programs. Based on the
scientific, social, economic, and cultural values and importance of the polar region, this study presents specific directions
to further spread and sustain polar education and culture in Korea.
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Table 1. Polar literacy principles in polar-ICE

polar literacy principles

1. The Arctic and Antarctic regions are unique because of their location on Earth.

. Ice is the dominant feature of the polar regions.

. The polar regions have productive food webs.

R - NV N R )

. Polar regions play a central role in regulating Earth’s weather and climate.

. The Poles are experiencing the effects of climate change at an accelerating rate.
Humans are a part of the polar system. The Arctic has a rich cultural history and diversity of indigenous peoples.

. New technologies, sensors and tools — as well as new applications of existing technologies — are expanding scientists’ abilities to

study the land, ice, ocean, atmosphere and living creatures of the polar regions.
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Research process ‘ ‘ Details

* designing research
* developing program selection criteria
» searching programs to analyze

Research preparation

\

* (1st) program review

* (2nd) program review

verifying the degree of agreement
between researchers

selecting final programs to analyze

Program selection

\

developing analysis criteria
preliminary analysis
modifying analysis criteria
main analysis

Program analysis

\

checking analysis results
verifying reliability of analysis results
» final checking

Conclusion

Fig. 1. Research procedure.




Table 2. Survey sources and education programs to be analyzed
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Category

Details

- Korea Polar Research Institute (KOPRI)/Related organizations/Foreign countries/Institute/33 organizations in 21

Survey sources of
polar related
institutions

nonRelation/sub4 2 3)

countries (https://www.kopri.re.kr/kopri/htmV/intro/01090102.html)
- Korea Polar Research Institute (KOPRI)/Igloo library/Polar research support/Information of Polar related
organizations(foreign)/Polar related organizations/24 organizations in 14 countries (https:/library.kopri.re.kr/

Countries of polar
related institutions

- Korea, USA, UK, Japan, China, Norway, New Zealand, Germany, Russia, Argentina, Uruguay, Chile, France,
South Africa, Italy, Australia, Brazil, Canada, Denmark, Finland, Iceland, Netherlands, Sweden

- The website that provides polar education programs is normally operating.

Conditions

- It is possible to check educational information on the website.

- Information about programs includes at least one type of materials such as images, photographs, video, and so on.
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Table 3. List of institutions providing polar education programs

Country Institute/Organization 1* review 2" review Final
Korea KOPRI (Korea Polar Research Institute) 4 3 3
ARCUS (Arctic Research consortium of the US) 2 6 6
TARC (International Arctic Research Center) 10 20 20
USA USGS (U.S. Geological Survey) 5 18 18
BPRC (Byrd Polar Research Center) 1 16 16
NSF (National Science Foundation) 1 1 1
NOAA (National Oceanic and Atmospheric Administration) 1 1 1
subtotal 20 62 62
SPRI (Scott Polar Research Institute) 13 20 20
UK SAMS (Scottish Association for Marine Science) 1 1 1
BAS (British Antarctic Survey) 7 21 21
subtotal 21 42 42
Chlie INACH (Instituto Antartico Chileno) 5 5 5
Uruguay IAU (Instituto Antartico Uruguayo) 2 2 2
Finland Arctic Centre, University of Lapland 2 2 2
Sweden SPRS (Swedish Polar Research Secretariat) 2 2 2
Italy NRC (National Research Council) 1 1 1
Australia AAD (Australian Antarctic Division) 1 1 1

total 58 120 120
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Table 4. Analysis criteria of polar education programs
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Category

Details

Educational level

K, 1-12, undergraduate, graduate, teacher, citizen, no-limit, etc

Educator

teacher, researcher, parents, no-limit, etc

1. -an hour 2. an hour-12 hours
3. 12 hours-a day 4. a day-a week
Educational period 5. a week-a month 6. a month-6 months
7. 6 months-a year 8. a year-3 years
9. no-limit
1. polar regions 2. school
Learning place 3. institute/laboratory 4. home
5. etc. 6. no-limit
Learning environment 1. off-line 2. on-line
1. solid earth (GS-1: GS-9) 2. atmosphere-ocean-space (PS-1: PS-12)
Learning content 3. life science (LS-1: LS-9) 4. humanities and social science (HSS-1: HSS-4)
5. hazard and disaster (HZ-1: HZ-3) 6. etc.
1. lecture 2. inquiry
. 3. project 4. problem solving
Leamning method 5. discussion 6. hands-on
7. STEM, STEAM 8. etc.
Table 5. Analysis criteria of learning content
Category Content
GS-1 (structure of polar ice sheets), GS-2 (magnetic anomaly/paleomagnetism), GS-3 (polar soils and
Solid earth permafiost), GS-4 (polar volcanism), GS-5 (solid geophysics/geological map), GS-6 (submarine topography/

(Geo sciences)
resource and heritage)

geographical distribution), GS-7 (infrastructure), GS-8 (observation system), GS-9 (preservation of geological

PS-1 (polar ice shelf & ice sheet processes and sea level), PS-2 (polar snow and ice cores), PS-3
(paleoclimate records of polar and peripheral sediment), PS-4 (climate/climate change and environment), PS-
Atmosphere-ocean-space 5 (clouds, aerosols, operational meteorology), PS-6 (atmospheric chemistry, ozone & atmosphere,

(Physical Sciences)

mesosphere), PS-7 (observation system), PS-8 (organic pollutants inflow), PS-9 (tropical polar

teleconnection), PS-10 (interaction between ocean, atmosphere and land), PS-11 (oceanic circulation), PS-12

(space weather)

LS-1 (polar ecology & biodiversity), LS-2 (birds and mammals), LS-3 (polar plankton and marine life), LS-

Life sciences

4 (plant science), LS-5 (genetics/systematics & taxonomy), LS-6 (human biology and medicine), LS-7

(integrating climate and ecosystem dynamics), LS-8 (biochemical process of sea ice), LS-9 (organic and

plastic pollutatns)

Humanities and
social sciences

HSS-1 (intrinsic value of polar area, protection of environment), HSS-2 (policy, law, politics, society,
economics), HSS-3 (social, culture, geography), HSS-4 (value perception)

Hazard and disaster

HZ-1 (natural hazard and disaster), HZ-2 (quasi-hazard and disaster). HZ-3 (man-made hazard and disaster)
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Table 6. Education level of polar education programs (number)

Education level

Country K 1-12 Under-graduate ~ Graduate  Teacher Citizen Etc.  Unspecified Total
Korea 0 2 0 0 2 2 2 0 8
USA 14 36 10 3 9 8 2 9 91
UK 6 36 0 0 1 5 2 0 50
Chile 0 3 0 0 0 0 2 0 5
Uruguay 1 1 1 0 0 0 0 0 3
Finland 0 0 0 0 0 0 0 2 2
Sweden 0 0 0 0 1 0 1 0 2
Italy 0 0 1 0 0 0 0 0 1
Australia 0 0 0 0 0 0 1 0 1

Total 21 78 12 3 13 15 10 11 163
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Table 7. Instructor of polar education programs (number)
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Instructor

Country Teacher Researcher Parents Etc. Unspecified Total
Korea 0 3 0 0 0 3
USA 35 14 0 9 15 73
UK 31 4 12 9 0 56
Chile 0 2 0 2 0 4
Uruguay 1 2 0 1 0 4
Finland 0 0 0 2 0 2
Sweden 0 2 0 0 0 2
Italy 0 1 0 0 0 1
Australia 0 0 0 1 0 1
Total 67 28 12 24 15 146
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Table 8. Learning period of polar education programs (number)

9k 299e) A Gge A9 v} el
299} 7o) 220 ARE AT 29 WA
o &g Rolebrlnc, T2y Folae] s
2 Alzkel AREE YN0 Weld Al o 7}
At

Learning
period -1 hour 2-12 hours -a day -a week -a month 2-6 months -a year 2-3 years " Etc. Total
Country specified
Korea 1 0 0 1 0 1 0 0 0 0 3
USA 3 10 0 1 3 6 3 3 26 3 58
UK 16 12 0 0 0 0 0 0 20 1 49
Chile 0 2 0 1 0 0 0 0 0 1 4
Uruguay 0 0 0 1 1 0 0 0 0 0 2
Finland 0 0 0 0 0 0 0 0 0 2 2
Sweden 0 0 0 0 0 1 0 0 1 0 2
Italy 0 0 0 0 0 0 0 0 0 1 1
Australia 0 0 0 0 0 1 0 0 0 0 1
Total 20 24 0 4 4 9 3 3 47 8 122

*All cases of ‘Etc.’ are the ones that information cannot be confirmed.



110 255 - 50 - 5T - 23K - 57 - NS

o

Table 9. Learning place of polar education programs (number)

Learning place

Institute/

Country Polar regions School Laboratory Home Unspecified Etc. Total
Korea 2 0 1 0 0 3
USA 12 38 2 1 6 4 63
UK 0 19 3 0 10 10 42
Chile 0 0 2 0 0 2 4
Uruguay 2 0 0 0 0 0 2
Finland 0 0 0 0 0 2 2
Sweden 2 0 0 0 0 0 2
Italy 0 0 0 0 1 0 1
Australia 1 0 0 0 0 0 1
Total 19 57 8 1 17 18 120
20 AR MF M 7P A2 ves vERd 3 g, AFEL A7) wEolTh HFeA ERklew
S O 171(1%) ¥olATh(Table 9). =W 221 Z2ads AlFshe e 430(67%)°190H, ¥
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Table 10. Learning environment of polar education pro-
grams (number)

Learning
environment Off-line On-line  Etc. Total
Country
Korea 3 0 0 3
USA 18 43 1 62
UK 11 31 0 42
Chile 3 1 1 5
Uruguay 2 0 0 2
Finland 2 0 0 2
Sweden 2 0 0 2
Italy 0 1 0 1
Australia 1 0 0 1
Total 42 76 2 120

*All cases of ‘Etc.’ are the ones that information cannot be
confirmed.
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Table 11. Learning content of polar education programs
(number)

W GS PS LS HSS HZ Etc. Total
Country
2

Korea 32 2 1 0 10
USA 19 50 28 11 2 7 117
UK 13 8 14 12 1 11 5
Chile 4 0 4 1 0 0 9
Uruguay o o0 o0 2 0 1 3
Finland o 2 2 2 0 0 6
Sweden o o0 o 1 o0 1 2
Italy o 2 0 0 0 0 2
Australia o o0 o0 3 0 o0 3
Total 39 64 50 33 3 22 211
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Table 12. Learning method of polar education programs (number)

Learning

County method Lecture  Inquiry  Project Hgtlisign Ssglfi\/l{//[ 22?5}?; Discussion  Unspecified ~ Total
Korea 0 1 1 0 0 0 0 2 4
USA 15 22 4 7 8 2 5 6 69
UK 19 13 6 5 0 1 6 3 53
Chile 1 0 2 0 0 0 1 0 4
Uruguay 0 2 0 0 0 0 0 0 2
Finland 0 0 0 0 0 0 0 2 2
Sweden 0 0 1 0 0 0 0 1 2
Italy 1 0 0 0 0 0 0 0 1
Australia 0 0 0 0 0 0 0 1 1
Total 36 38 14 12 8 3 12 15 138
Table 13. Learning method of USA and UK polar education programs (number)
ol T e St g e il
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USA 7 4 3 UK 3 5 1
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Fig. 2. Data access system of ‘Resources for teachers’ in
USGS.
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Fig. 3. Application of USGS case to Korean high school science curriculum.
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