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Elementary and Secondary School Teachers’ Polar Literacy
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Abstract: The purpose of this study is to prepare basic data to reflect polar literacy education in the school curriculum.
The perception about the polar regions, teaching experience, and polar-related cognitive and affective characteristics of
teachers were investigated. The survey was conducted among 56 elementary, middle, and high school teachers from
schools from 10 major cities and surrounding regions, based on their perceptions of the polar region, current teaching
status, polar knowledge, and beliefs and attitudes toward polar region and climate change. Results showed that although
teachers’ polar information efficacy was low, they positively evaluated the status of educators in resolving polar and
climate change problems, and prioritized global citizenship values over practical purposes. The experience of teaching
polar region and climate change issues at schools varied across subjects and non-subjects, but showed a passive aspect in
teaching development, such as wanting to be provided with consolidated learning materials. On the cognitive aspect,
teachers revealed an ambiguous understanding of the mechanisms and processes by which polar change and climate
influence each other. On the affective aspect, most teachers showed strong beliefs and attitudes for polar-related issues
beyond the school level, but their behavior choices were relatively lower. Based on the results, we propose the following
as recommendations: providing opportunities and materials to promote polar knowledge, discovering educational materials
in various contexts to form values and attitudes, developing educational materials from polar research materials, identifying
misconceptions about polar knowledge among students and teachers, strengthening elementary school teachers’ polar
literacy, and cultivating positive attitudes and values toward polar issues.

Keywords: polar region, polar literacy, polar education, teacher’s perception
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Table 4. Teachers’ responses: What do you think is the most important area we need to pay attention to climate change in the

world?
S WAL (%)
vt o 4 9% AP HEA] =55 = A
= 3(17.6) 5(29.4) 00.0) 3(17.6) 6(35.3) 0(0.0) 17(100.0)
= 183) 3(25.0) 0(0.0) 183) 6(50.0) 183) 12(100.0)
5 27.4) 6(22.2) 0(0.0) 8(29.6) 8(29.6) 3(11.1) 27(100.0)
A 6(10.7) 14(25.0) 0(0.0) 1221.4) 20(35.7) 47.0) 56(100.0)
Table 5. Teachers’ responses: Do you think you are familiar with information about the polar region?
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S 0 11 6 0 17
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Table 6. Teachers’ responses: What media do you usually get information about polar region topics?
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Table 7. Teachers’ responses: Choose a field that interests you about the polar region (multiple selections)
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Table 8. Field of interest according to the teacher's major
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*p< .01
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Table 9. Teachers’ responses: Which group is most likely to play a major role in solving polar problems (in order, from 1 to 8)

B =9l
depk @A eA wsA 2% 39 En A= R
S 23 2.8 44 6.0 4.6 6.5 5.0 4.5
= 3.0 23 35 5.8 52 6.2 4.8 54
3l 2.7 2.5 5.1 59 49 6.6 4.1 42
Al 2.6 2.5 4.5 59 49 6.5 4.5 4.5

Table 10. Teachers’ responses: Why we should care about Arctic and Antarctic issues (in order, from 1 to 5)

B w9
HEHE kol g %87 bt dlg AR AAN 25 gt Seue e

ES 1.8 3.5 14 45 3.8

= 1.9 37 1.1 45 3.8

a 1.8 3.6 14 45 3.7

Al 1.8 3.6 1.3 4.5 3.8
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Aol tigh wgAfe] dg vwA FHHoT B
AT THY AFHoRE 255 IAPF ZALE DM 3K WSS mrdh AEHa Q4
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Aol tisire ZE g ZAPE 98| 7H S ARt Table 112 713 WHale} 2] W49
e Fero = AT FA &A sdel o w 93 A5 U £5 oRE Hee itk @39 45
AE AZVskE ARIES 98 s s 9 7 g & 7% w54 Uge 28l d=A
o] Aol7} F5E vhairh. M) Hehe AR A =t oA 568 T 4379 AP 715 wslel 57
Aol A=} 7 wA] dYPozA 7% sk} We-S et vk SErh 138 9w
A A s el 714 7FsAdel & EAlolr] of 715 Wslel 52 Uge] glrta $Ed=t, =
woltt. dA| o] 7Mg AeX|gte wEAte] o S WA g FE g He e tigk A
ol o3 A sAed et EAE A 2 ol 12e] Aoz} AU, F5 WA A EEU
T USE AAs Hhgo Helth wARES] T A Al oA FAY 7]1E W U8 AE3)]
gk S ulEo R oA AHe] FAR FA 3 o ZATE et tAZ Hekael Al
A =S FI sk AR oS A A By AE o] TEAL YA, 715t 3 &
aljof i}, d EE 2 Fw, 34§17 59 AAZ &8sl

Table 10> FA] A FAE 7HAoF She ol AT
g 9] Hs o] Ag Aol AAHe= o7 G Helld A uigel digk e A4
71537 ¥s 18(1.39)), IAS HE-HE(1.8 SHA8H)ET F4 SH(GE8H)0] B, dukz o]
M), Mt o]8(3.690), TElvEre] X (3.8%)), & o ¥Zd AL Ad FES JEXE 2559
AL RBA] - Z3AA e Hsh4.59]) w02 UERL I IAEC AE oz AEstE A dEslE ws)

| vissith SAE BE M £ e A5 wAke] Aee B8 SHel B

‘6‘
2 St B 917
o

sY 71527 Wl tigsb] sl A 24

AT Table 12).



R

ouse 3 2% 741

Table 11. Teachers’ responses: Does your subject include climate change or polar (Arctic or Antarctic) contents?
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Al 23 2 18 13 56

Table 12. Teachers’ responses: To what extent do you think you are engaged in educational activities with interest in the con-
tents of the polar regions?

S A} 5

s 228 o 237 etk 23 u)$ 22y 7
% 0 10 6 1 17
= 0 5 7 0 12
¥ 1 2 4 0 27
A 1 37 17 1 56

Table 13. Teachers’ responses: In the past 3 years, have you had any experience of introducing or teaching polar-related con-

tent to students?

S AL
2T A3 W A3Y Ak
St st st HlL ) Ut ¥ 3 7l
* 10 7 8 4 0
= 10 2 8 3 0
T 14 13 13 2 0
Al 34 22 29 9 0
Table 14. Teachers’ responses: Do you think there is room for polar-related content in your subject?
S5 AL 5
A 2384 et 3R] et 2t w9~ 2t 7
> 0 1 13 3 17
= 0 0 9 3 12
oL 1 3 20 3 27
Al 1 4 42 9 56
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Table 15. Teachers’ responses: What are the polar-related subjects in your subject?
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Table 16. Teachers’ responses: What is the most appropriate subject when polar region content is structured as a curriculum?

(Multiple selections)

S At o 25} s} e ol% ol R
e 0 12 2 1 12 0 0 7
=z =By s AW AF A} B A} A deEIH AR b A =Y/ 71e}
A 0 4 34 19 28 3 0 19 6 0

Table 17. Teachers’ responses: When preparing for a polar region-related class, please number the following teaching-learn-
ing materials from 1 to 5 that you think will be most useful
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Table 18. Percent correct of polar knowledge
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Table 19. Polar knowledge of teacher groups by school level and major

34 A4 34 Bt

imasy g AR
Z(=17) ZF(n=12) I (0=27) #}3Hn=26) AFE] (n=15) 7€k n=15)
5 14.6 185 17.8 19.0 16.1 143 17.0
A 6.0 13.0 12.0 13.0 12.0 6.0 6.0
A 21.0 24.0 24.0 24.0 21.0 21.0 24.0
F 6.137 11.815"

*p< 01, **p< 001



Table 20. Group differences for each polar literacy principle

% - BS5I INSY

27 2% 745

2] A4 AgEe FA) 2% dad, A Ha (%)
Eiama=s Ag A
Z0=17) F@©=12) I@=27) F 5K n=26) AFE](n=15) 7]EKn=15) F

P1 37 69 67 4.758* 67 67 36 4.615% 58
P2 34 65 57 5.300% 69 40 33 11.528%* 52
P3 65 88 80 2.651 90 67 63 7.130%* 77
P4 67 83 88 3.025 87 87 62 2.598* 80
P5 44 52 2 3.951% 51 37 41 1.586 45
P6 82 90 97 3.702% 93 97 82 2,018 91
pP7 84 85 81 0.179 89 70 85 5.486%* 83

*p<.05, **p<.01
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Table 21. Group differences for beliefs about the polar region and climate change

BF
L g Ay AA
Z0=17) FT@=12) I@0=27) HEZo|F) FHHn=26) AREIn=15) 71EHn=15) A= 2}°|(F)

b40 35 3.1 33 1.349 32 33 35 0.694 33
b4l 36 3.1 33 2423 33 32 36 1.805 33
b42 34 32 33 0.523 33 33 34 0.171 33
b43 36 33 3.6 0.712 35 37 35 0.451 35
b44 34 3.0 32 1477 32 3.1 34 1.006 32
b45 37 33 35 1.463 33 36 37 2251 35
Bt 35 32 3.4 1.598 33 33 35 0.802 34

*040: FA| 715 W3} wjie] sl Eobxit),

bdl: 4] 715 ws) wiol] sl =3l o]de] A7)

b42: 4] 715 Ws} w2l vt AFRES] A8 A g X

b43: A 715 Ws] wizol] S0l A= AFRRE] A AE JES v

bdd: SA 715 Ws} wfitof] Ao Aol Al AFEES] A B 9 mxIch

b45: FA] 715 ws) uiol] A AlA A9} 7] 5ol "t A7

Table 22. Attitude towards the polar region

At
B s AE A
Z0=17) FT®=12) IL@=27) JAl(F) AHn=26) AB|n=15) 7IEkn=15) & 2o|(F)

a46 32 34 32 0.790 33 33 3.1 0.298 32
a47 32 32 32 0.050 32 32 32 0.018 32
a48 3.1 29 2.7 0.825 3.0 2.6 3.1 1.039 29
a49 3.0 2.8 29 0.287 3.0 2.7 29 0916 29
a50 2.5 2.4 25 0.037 25 23 25 0.416 2.5
as1 32 32 3.1 0.399 3.1 3.1 32 0.099 3.1
a52 2.6 2.8 3.0 1.346 2.8 3.0 2.7 1.069 2.8
a53 32 32 33 0371 33 33 32 0.130 33
a54 34 3.4 3.4 0.026 35 34 34 0.102 34
as5 34 33 3.4 0.075 3.4 33 34 0.107 34
a56 33 33 3.4 0.226 33 33 34 0.062 34
as7 36 3.7 3.7 0.058 3.7 37 36 0.273 37
a58 35 33 3.1 2.486 33 3.1 35 1.300 33
a59 32 33 32 0.513 32 32 32 0.031 32
it 32 32 32 0.041 32 3.1 32 0.250 32

*ad6: U= 553 =9 A 57148 =4It
ad7: U= 5419 S=3 222 %‘ﬂfﬂl 171*‘ S =2t
ad8: U= H=olut ‘a“%‘% WAL A
a49: U= S50y E=l] A3 TV, El%'r““ﬂﬂ] & €A £k
a50: W= H=olu | °ﬂ A3 AL, FA, °1E1Li 7IAL, #g 7L Flo #t
aSl: U= 5559 35S 9] S8l vl 35 7179 HHI&*lt‘r
a52: Ve EE ]71«1 A e B Al 7170] drizte] =&
as3: Ve B3 95 3 HIE 98 ol= Fxe BUS s fr 9;15}
as54: V= 55319 ”*019} A AR 7} @HEE Zo] AR ATt
a55: U= Holut &9 $7o] vmAH vt 74 Ade] & A 2ot FHUE
a56 = 553 958 A8t A 518 98] BES|oF gtk Azfsi)
OIUr 01*1 dojuhes I ok 3 gtk 23
a58 1417} =EEke A2 SA4 874 /) ok &89tk (S £7)
a59: FElvEhe A A7 EFolut el Fodstr] sl dlike TRk gk,
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Table 23. Group differences in polar knowledge, beliefs, and attitude

A Hold EA Ha A4 2 A 2I(N)
k! Sl Kby EETGH)
=1 E = T F A g <5 5100 10-15 15<
1  @n an 12 @2 26 15 (1) O (13) (M 29
o1 22 24 159 175 146 185 178 190 161 143 179 149 187 172
o Atk o) =-1.350 F=6.137* F=11.815%* F=2.150
A 33 34 36 32 34 33 33 35 35 33 33 34
Atk z}o] t=-0.502 F=1.598 F=0.802 F=0.240
294
21, 32 32 32 32 32 32 3.1 32 33 3.1 32 32
At 2Jo] =-0.174 F=0.041 F=0.250 F=0.205
*p< .01, **p< 001
Table 24. Correlation between polar knowledge(k), beliefs(b), and attitudes(a)
& A
s AF AA
Z(=17) ZF(n=12) I (n=27) #3Hn=26) AHE] (n=15) 71ekn=15)
k-b 672% -279 202 -177 511 667* 055
k-a -126 212 -053 -.042 -026 -186 -.047
b-a 192 500 554% 533% 458 .166 388

*p< .01



748 3ol - 3035 - 2o - s8]

GEoA FEAoR Fo Aol deped, ole
A A A A HEE BA, 5S4 A
2o] YFolx Aoy HEs w2 IAH - H oA
FAZE ELA AR Y] wiEelth 1A A
Aot Ao e wHS WAV ke dTE
(Kim, Kim, & Park, 2014; Kim & Seo, 2011; Park,
2007; Jirges, Schneider, & Biichel, 2005; Shen &
Pedulla, 2000)°ll WA= o]7e] gleollE, A =4
o] F2tl SA 7% wske Gt A o
T x4, 3904 whg-g Hole Z97h ok,
5381 2 ARIZE #st wAblAl deisttd, olggt
B Aol A FFel st o] 72 74
| 288 Aojr}.

o

Q
an

[e] R
HIoBAM WAREe] Ad 2] X3 wF A,
A A A A EAE 2ARIT A

Vg AR PSR S wg AgeloRz F4)

olzglelo|H, o]5 WAA FHsE WAl FA|
T 14, A, HE 52 TS| WA 2 =
A gk YA} AEES 93t
A Mg, A7, A A 233 1] 2t
segold, A A A2 9wy d

A A 258, 3

>

A =7 AR g 253t axp
How F2 A v RTE HRE don, 7]F
Hgkep zlo] & At AAR AR OoRA 8ol
7Fed A Al wAe] Bl 53] wAREE
2 A adel ol wsAe e FAHHeR
BrretaL Rlal, d84 SHRue SAE HES)

A AAA 7158 wstl digsliok gitke Al

A AR 7HE AU gt
S, staold 34 WeS wid 49 2
SRl Aol Feld Y5 TS
o 24 Vg2 Wt 9 A,
2], @7 %el 5o BEF A 283 9
»EIL hyA

1, A2le] BB

>

i
iU
¥
£
59
=
ofo
tlo =
B
H
4 e
2
gt_',
Ay 2N 8 30 30y

= A%
2, €7 AR, $F ARG 2ol ¢4 Fue
o ARE Aok 2y, SA td s
or] e wF AP S ATt fsiA
E FA d7E e o ek 2gE aE

olo] BFe] Y Bart qlel, wEAEo] 4

A, TSl AW A g A2 gela
542 290 34 A4 By 49 =
A3k, A Wsksh 7157k 9FS Fawe 4%

Zlok ol thal tha B33 ofsfrh =yt

J_%_
3 O ABOIN g FASk AT A g
S Ok she 25 k] A A gF 99

[e]
}1\__5—114'\:‘ .
= Ex] O o) 510
59 A #E Aoy AL gagot dd
Q [e) -

A WEE Sy AR AYeA, g3t

Aoz ke wEoR dddn. A =4 4
FAE vl oheAut, AJre] At

FEE A - ARHeR Rt 5 e VIEelH
Aol meb e ARE H7

Sl AetelA AFR YuE AYshe AEA ol
2 AL SA A 3% sk diol,



5 5 950 FAz 242 5 9t B Y
JAlg sk gl Bt 2%, ol HgE
FAE aAoln, S 2% thgmeld Wolhs
2] olgo) mogrke B W w8l 3
4g ol 208 Bast k.

AR, FA B Dk AAE S% FBe
AR, A HoH 2Ag X
A7E 2AZ o} BE ARE LT B
th ol 4 ATAst @Al Y
g 4 glon, ojgl IX A 2§ ARE P
@ 5 9= AAE FEek He.
4 A 715 el 45 L2l 35

/\ /\l Ei zfug

- 2

Ak ok z;}u}, 7]—?— %i‘f{— -“r'_v’-‘/} a %ﬁ"éﬂ} 2
= F ot Azksla AR, A=t ?Jrﬁmol
AT} 712l gt olgl= tha mEd 2= gk A
HE osfe} A ot A A} JAAA
AR AT A QAR 9718 2 F Y
A, sHEel Aol Ae AAH A S
FIL 25 2L FA 2 w8 FEir &
o awsteh vlaatg ekl o s Sl
Aure| sk 7364 = ]%;— l~— 25 wAPE S

= AUAA B

8 we WA Fe vl FAe JAARG o
Zoluj7] 918 AR FF Aol Fdolth. 72
oA S 914 FHL dol AR A 9
= A 192 Bl Sed, ol A0

BN} 27, B
o} web 22 Bl

sl o7t 9%d0] @ £ 9

Qo1 FHek TAR= 243}

= - 5580 INS9 3K 2% 749

W =S PRt wHS 9HHOE J)gelop
A B4 555 7

2 AreE 2219% d=agasled e S
A|AF20] PAP ALY A QS who} 8 H A7,

References

Anisimov, O., & Orttung, R., 2019, Climate change in
Northern Russia through the prism of public perception.
Ambio, 48(6), 661-671.

Chang, S. K., Lee, B. Y., Chung, H. S., and Kang, S. H,,
2003, Global environmental changes and the antarctic.
Journal of the Korean Earth Science Society, 24(3),
216-233. (in Korean with English abstract)

Choi, H., Chung, S., Choi, Y., Kang, H., Jeon, J., and
Shin, D., 2021, Analysis of polar education programs.
The Journal of the Korean Earth Science Society, 42(1),
102-117. (in Korean with English abstract)

Choi, S., and Lee, K., 2012, The relationship between self-
directed learning ability and teacher-efficacy among
secondary school teachers. Korean Journal of the
Learning Sciences, 6(1), 24-44. (in Korean abstract).

Chu, H., Lee, E., Ko, Hee., Shin, D., Lee, M., Min, B.,
and Kang, K., 2007, Korean year 3 children’s
Environmental Literacy: A prerequisite for a Korean
environmental ~ education  curriculum. International
Journal of Science Education, 29(6), 731-746.

Chung, S., Choi, H., Choi, Y., Kang, H., Jeon, J., and
Shin, D., 2021, Analysis of polar region-related topics
in domestic and foreign textbooks. The Journal of the
Korean Earth Science Society, 42(2), 201-220. (in
Korean with English abstract)

Craciun, J., 2010, Public views of climate change in the
Northwest Arctic Borough. Alaska: A Survey Research
Report, Craciun Research Group.

Eliassen, B.-M., Melhus, M., Kruse, J., Poppel, B., &
Broderstad, A. R., 2012, Design and methods in a
survey of living conditions in the Arctic; the SLiCA
study. International Journal of Circumpolar Health,
71(1), 17229.

Fishbein, M., and Ajzen, 1, 1975, Belief, attitude,
intention, behavior: Al introduction to theory and
research. Reading, MA: Addison-Wesley.

Francis, J. A. and Vavrus, S. J., 2012, Evidence linking
Arctic amplification to extreme weather in mid-latitudes.



750 32l - 335 - 2o - Mg

Geophysical Research Letters, 39, doi:10.1029/2012GL
051000

Hamilton, L. C., 2008, Who cares about polar regions?
Results from a survey of US public opinion. Arctic,
Antarctic, and Alpine Research, 40(4), 671-678.

Hamilton, L. C., 2012, Did the Arctic ice recover?
Weather, Climate, and Society, 4(4), 236-249.

Hamilton, L. C., 2016, Where is the North Pole? An
election-year survey on global change. Carsey Institute,
Durham, NH.

Hamilton, L. C., Cutler M. J., and Schaefer, A., 2012,
Public knowledge about polar regions increases while
concerns remain unchanged. Polar Geography, 35(2),
155-168.

Hamilton, L. C., Wirsing, J., Brunacini, J., and Pfirman, S.,
2017, Arctic knowledge of the U.S. public. Witness the
Arctic.

Hamilton, L. C., Hartter, J., & Bell, E., 2019, Generation
gaps in U.S. public opinion on renewable energy and
climate change. PLOS One, 14(7), e0217608.

Hur, S. D, Lee, J. 1., and Woo, J. S., 2017, Polar research.
Journal of the Geological Society of Korea, 53(4), 487-
488. (in Korean with English abstract)

Jennifer, F., and Natasa, S., 2015, Evidence linking rapid
Arctic warming to mid-latitude weather patterns.
Philosophical Transactions: Mathematical, Physical and
Engineering Sciences., 373, 1-12.

Ju, D., and Jeon, E., 2011, The influence of adult learner's
lifelong learning participation experience and self-
directed learning on self-efficacy. The Journal of
Vocational Education Research, 30(1), 15-28. (in Korean
abstract).

Jung, C., Choi, K., Baek, E., and Paik, H. S., 2020,
Development of KOPRI’s experiential field trip
programs for the spread of polar science culture.
Journal of Korean Society of Earth Science Education.
13(1), 1-14. (in Korean with English abstract)

Jurges, H., Schneider, K., & Biichel, F., 2005, The effect
of central exit examinations on student achievement:
Quasi-experimental evidence from TIMSS Germany.
Journal of the European Economic Association, 3(5),
1134-1155.

Kathleen, C., and Megan, M., 2020, Bringing the ends of
the earth to your classroom. The Journal of Marine
Education, 34(1), 20-24.

Kim, S., Kim, K., & Park, J., 2014, The effect of
mathematics achievement on changes in mathematics
interest and values for middle school students. Journal
of Research in Curriculum Instruction, 18(3), 683-701.
(in Korean with English abstract)

Kim, S., and Seo, H., 2011, Self-regulated learning ability
related to science inquiry skill and affective domain of
science in middle school students. Journal of Science

Education, 35(2), 307-323. (in Korean with English
abstract)

Kim, O. S., 2011, Current status and implications of
overseas research about polar science. Science and
Technology Policy, 21(1), 86-95. (in Korean)

Koballa, T. R., 1988, Attitude and related concepts in
science education. Science Education, 72(2), 115-126.
Korea Polar Research Institute, 2018, https://www.kopri.
re.kr/kopri/html/comm/0502.htmI?mode=V &no=0ecc7925
c4427106ad5fc9b14d7a8d01&GotoPage=3  (November

23rd 2018)

Korea Polar Research Institute, 2020, https://www.kopri.
re.kr/kopri/ (December 1st 2020)

Lee, S., and Park, Y, 2007, A study on child care
teachers’ efficacy and job satisfaction. The Journal of
Korea Open Association for Early Childhood Education,
12(1), 31-50. (in Korean abstract)

Lee, S. B., Lee, S. H, Lee, M. C., and Y., C, 2013, A
study on collecting the scientific data of polar research
in Korea. The Korea Contents Society, 5, 71-72. (in
Korean abstract)

Leiserowitz, A., 2005, American risk perceptions: Is
climate change dangerous? Risk Analysis, 25, 1433-
1442.

Leiserowitz, A., & Craciun, J., 2006, Alaskan opinions on
global warming (No. 06-10). Decision Research.

Liarakou, G, Gavrilakis, C., and Flouri, E., 2009,
Secondary school teachers’ knowledge and attitudes
towards renewable energy sources, Journal of Science
Education and Technology, 18(2), 120-129.

Minor, K., Agneman, G, Davidsen, N., Kleemann, N.,
Markussen, U., Olsen, A., Lassen, D., & Rosing, M. T.,
2019, Greenlandic perspectives on climate change 2018-
2019: Results from a National Survey. University of
Greenland and University of Copenhagen, Kraks Fond
Institute for Urban Research.

Ministry of Education, 2015a, 2015 Revised curriculum
Science. Seoul: Ministry of Education.

Ministry of Education, 2015b, 2015 Revised curriculum
Social studies. Seoul: Ministry of Education.

Ministry of Foreign Affairs, 2020, http://www.mofa.go.kr/
www/wpge/m_20149/contents.do (December 1st 2020)
Organisation for Economic Co-operation and Development,
2018, The future of education and skills education

2030: The future we want. OECD, Paris, 21 p.

Park, C., 2007, The trend in the Korean middle school
student’s affective variables toward mathematics and its
effect on their mathematics achievement. The
Mathematical Education, 46(1), 19-31. (in Korean with
English abstract)

Polar Literacy, 2021, https://polar-ice.org/polar-literacy-
initiative/(August 1st 2021)

Shen, C., & Pedulla, J., 2000, The relationship between



students’ achievement and their self-perception of
competence and rigour of mathematics and science: A
cross-national analysis. Assessment in Education, 7(2),
237-253.

Smith, T. W., Davern, M., Freese, J., & Morgan, S. I,
2019, General Social Surveys, 1972-2018. National
Opinion Research Center.

So, K., and Choi, Y., 2018, Understanding teachers’
practices in the context of school-based educational

e

% - 3580 mMEel =X &% 751

reform: Focusing on the concept of ‘teacher agency’.
The Journal of Curriculum Studies, 36(1), 91-112. (in
Korean)

Secretariat of the Antarctic Treaty, 2020, https:/www.ats.
ag/devAS/Parties?lang=e (December 1st 2020)

The Arctic Council, 2020, https:/arctic-council.org/en/
(December 1st 2020)

World Economic Forum, 2021, The Global Risks Report
2021 16th Edition. Cologny, Geneva, Switzerland, p. 96.

Manuscript received: September 17, 2021
Manuscript accepted: November 11, 2021



