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The need for polar education was further emphasized, depending on the importance of the pole, which
is the best place for climate change detection and prediction, and treasure trove of future technology
and resources. Therefore, this study analyzed the general cognitive and affective characteristics of
elementary school students’ polar literacy, and in addition, analyzed the cognitive and affective
characteristics according to the level of diversity about polar experience. The items developed for the
study were revised through a pilot survey of 43 fifth graders. They consisted of questions about gender,
polar experience, scientific literacy, polar knowledge, polar literacy skills, polar literacy beliefs, and polar
literacy attitudes. The types of questions used are selectable, reliable, and Likert (4 points), for a total
of 66 questions. The students who participated in the study were 323 fifth grade elementary students.
The study found that students were more interested in the dramatic consequences of polar changes than
the scientific causes and processes associated with it. This is confirmed through the fact that they are
more interested in and familiar with polar creatures suffering from polar changes than understanding
ice, which is the main feature of and the central mechanism of polar changes. Students also recognized
the issue of polar climate change as a global issue other than their own. They believe that what happens
in the Arctic and Antarctica will affect the whole world, but not significantly to himself and his community.
The level of knowledge about polar region and the ability to analyze and infer were not significantly
related to each other, and students with a higher level of diversity of experience about polar region
had a better understanding of polar science and technology. In this research, it is meaningful to check
the characteristics related to the students’ polar region and to use it as a basic data to show the direction
in which polar literacy education should proceed in the future.
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Table 1. Composition of the items
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Table 3. Students’ experiences for polar regions
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Table 5. Students’ percent correct for principles of polar literacy

Elementary School Students’ Polar Literacy
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Table 8. Item characteristics of a low percent correct
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Table 10. Correlation between scientific literacy knowledge, polar literacy knowledge and skill

32 54 A7 A
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35 8.6 1.7 660%* 134% .180*

*p<.05, **p<.01
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Table 11. Average scores related to affective items

Elementary School Students’ Polar Literacy

5P SEN-323)

23 W8 A a"hx  aEx| o o B
el okt ° a3y
b40 =] 7|3 W3} wlEo] sgmo] Eolth 22 56 195 50 2.8
b4l A 7|5 WE} o] sR0] walof olfo] ALk 14 81 186 2 28
b42 =% 715 ¥z} nizo] vt AFEY] e el g3 niFich 17 59 152 95 3.0
b43 =% 715 ¥z} mjge] Ao A= AFRES] A Aol dkE vilt: 20 40 164 99 3.1
bdd =7 7|5 W3} wizo] Ao Aol Al AFEES A"t BEol FFe iRtk 30 75 146 72 2.8
b45 =] 715 ®3} uiol] A AA A} 7o WS} A7 19 47 157 100 3.0
ad6 U= B3 9= 219lo) 3148 ik 39 68 130 86 2.8
ad7 U= 2R|9] FEI A12o] g 57]41g w7t} 33 65 128 97 2.9
a4 U= EFoly J=e WEsl Aok 43 56 106 118 29
ad9 U F=olu gl Bt TV, tilEe, $94E £4 2ok 68 142 72 41 23
as0 U= B0 gl w3t Al A, AdEUl ZIAL AE 7L ZroRET 84 139 68 32 2.1
a5l U= Bazmol wWxe uly| g uo] &3S 7|7o] HlLALh 26 51 160 86 2.9
a52 Ut IE 9y)o] 2| AR HE ARl 7]7o] dulzte] B& 7%k 50 102 124 47 25
as3 U BFah 9 84 HEE 98 o A= BEg e 5 Atk 23 44 157 9 30
as4 U= BEI39] do|of AR} Foje Ao] AAAHL 15 30 119 159 33
a55  UR= B0t Yo] sio] hiAw Sejuelolw 31 Ajke] 9l 3 ol Ttk 22 45 129 127 3l
256 L}L Byl J28 15 A B ) BEgok st Az 37 55 129 102 29
a57 EFo|y oA dojy= 4o yof= I gith 136 113 50 24 3.1
as8 LH7P sk A2 2 3 Al off Aggich 123 131 51 18 3.1
a9 Euhs A At Bl ANEe] Fefstr] sl dlibe FAsfof gk 40 61 153 69 2.8
Table 12. Correlation between scientific literacy knowledge, polar literacy belief and attitude
I Bt A
T}8HA A0F (SL/10)  ZA|o] tjdt AlE(Pb/6) =A|of| tidt Elm=(Pa/l4) SL-Pb SL-Pa Pb-Pa
3.5 29 2.8 282% 319% Ale*
*p<.01
Table 13. Correlation between cognitive and affective scores about polar region
I 34 B A
91 %)(Pk&PLsk/29) # ©|(Pa&Pb/20) Pk&PLsk-Pa&Pb
10.3 29 371*
*p<.01
H(Pb), Ao et j=(Pa)] S Hatdt o5 Ale] 2] A4 Ak W= S0l diek At Bjier) S Aolole SAof
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o sigshe k15(15%)0llA 7P W2 AgES H3lvh & Ao+t Table 15= 28 tFd ==
St A= k240 tisiA= 1% v W2 AHES B A

ol mjsh A oR 2 JHES e £ 5 oF fde AE vehd Zlofek A Ad i
& A e k14 ERED K19 Z3E O okt Ao BE R

ok k19 292 P3(A|F- @aie} 715 284} SA)of| ek Uiee] 7P S
APl R|F 2| A E) o] HAE &= W =ADA

s 34 49 U 9e]
] (Scheffé, T v]0)e]
A e e

wRow, do ) e 1
80| K Table 14). Hatol A7k A=A OFO}E?J, P15E] P677P<l Hl ko] et 2jo
of thgt FZre <A T2 0.838, 5.239, 3.724, 1.551, 6.471, 2.421,
Table 14. Item quality of polar literacy knowledge according to the level of diversity about polar experience
27| Ak . oy e ARE 00
e T S .
kil 552 vl o), @52 $4 9l IAeIth T 35 38 37 37
Pl k12 B0l ofFoe= a7t AA ¢han, Agolle si7h =2 gh=th T 23 22 14 20
k13 Az B2 d=HE ¢ & F 28 30 25 28
k14 Hsie}t WA BighEo] dojA THEoiFth F 15 13 8 12
- k15 vlIgrEo] doja] ThEolA e U2 o] thA] vigkEo] k. F 18 13 16 15
k16 AlAlIA E4x(R=)7t 7P wol A & d5olck T 23 18 16 19
KI7 399 271 ool EUthh AL Ak T 47 38 2 36
by KIS AR UG o, sk wel wWejal Peluerel 7| FHE WA gt F 47 53 36 46
K19 983} o] goigls wHo] Lol AF2 Solek ggEAl A7} Foldt F 20 11 9 14
k20 EIu} GIo| Ale QRO 2RL g v|&sih F 39 38 36 37
P4 k2l 7)%7} sty Hao] wolw wastaict. T 53 4 33 44
k22 S8 Ao vt} §] d5o] oA Aesol & & glrk F 5 59 58 58
P6 k23 A AIAY 715 Wk Ao AR ARFSTH ARl YRS vzt T 76 73 59 70
k24 B3] o] o sjgrlo] AsTic F_ 7 1 11 9
k25 FA|7} dskEE, SAjof vy eo] wol 2ok T 34 34 2 30
P5 k26 H=of HY po] WolxH W = =713 F 41 39 25 36
K27 SAjof uut o] Wolxw ujshEo] Ee. ol T 34 30 18 28
K28 Y=o "l o gimo] AkSEiT) T 53 46 41 47
K29 BT AFUe TEG Ao 3 ghie] 1t Bofel sdo] ASa (A 23K ¥y F 34 33 28 32
P6 k30 X 7% wabs A A ARES3 A7) Heke vk T 6 6 57 6l
K31 FAE kot ARel 22 sk ofux) g EAsta) gt F 39 38 31 36
K32 37 A7 B3 7 A7 kg & 4 Ak T 56 46 40 48
p7 k33 @2 oA Eoles Wit EAS dtslo] £& Aarh T 35 23 13 24
k34 A AES §HZow BAshd AN2$ of X AE gd 4 ok T 41 27 17 29
k35 )9 I&I} o B=shd /)% Hale 7 S glok T 57 52 33 48
*P1(FA9 ZIEW SR BE54), P2(SA19 8 B4 ER), PI(RF X} 71% 28R FX), PASAY AE), PSC1E #StY] g e =4,
PO(FAIS] <1z, PT(ISE 7)%3t FA)
Table 15. Average scores of polar literacy (7 principles) according to the level of diversity about polar experience
A6 tepd s A 32 29 93 994 34 B2
P1 P2 P3 P4 PS5 P6 P7
Ar 0.87 1.03 0.66 1.48 1.68 2.11 1.89
= 0.90 0.80 0.63 1.40 1.61 2.07 1.48
S} 0.76 0.62 0.45 1.26 1.15 1.75 1.02
A 0.85 0.83 0.59 1.39 1.50 1.99 1.49
Rt zjo| F 0.838 5.239% 3.724* 1.551 6.471%* 2421 13.158***
A A - <A s - s<g<4 - s<s<4

*p<.05, **p<.01, **#*p<001
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Table 16. ltem characteristics of polar literacy skill according to the level of diversity about polar experience
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Table 17. ltem characteristics with large difference in difficulty
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Table 18. Correlation between scientific literacy, polar knowledge, and skill according to the level of diversity in polar experience

A9 o P2 39 Wt AT

e Al 5FA 20KSL/10) =2 R)2)(Pk/25) 2] A9F 7]%(PLsk/4) SL-Pk SL-PLsk Pk-PLsk
A 4.0 10.0 1.7 676+ 241 223%
ES 37 89 1.6 585 027 109
5t 27 7.0 1.6 620%% 067 165
A 35 8.6 1.7 660+ 134% 180*

At xJo| F 10.190%** 11.146%** 1.021

AR R S<F<A S<F< -

p<.05, **p<.01, ***p<.001
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Table 19. Difference in average scores of affective area according to the level of diversity about polar experience

A B

w3 — = = i A5t Zpol A% 8%
b40 2.9 29 2.7 2.8 2.172 -

b4l 29 2.8 2.7 2.8 0.966 -

b42 3.1 29 3.0 3.0 2229 -

b43 32 3.0 3.0 3.1 1.822 -
bd4 29 2.8 2.7 2.8 1.120 -

b45 3.1 3.1 29 3.0 1.264 -
a46 3.1 2.8 2.5 2.8 13.118*** Bl<Z<A}
ad7 3.1 3.0 2.6 2.9 8.607*** Sl<Z<At
a48 3.1 3.0 2.7 29 3.511%* Bl<AF
a49 2.5 23 1.9 23 11.685%** Bl<Z<A}
as0 2.5 2.1 1.8 2.1 16.743%** Sl<A}
a5l 3.0 3.0 2.8 29 2.596 -

as2 2.7 24 24 2.5 5.116%* Bl<AF
as3 33 3.0 2.7 3.0 14.999%** Sl<A}
a54 34 33 32 33 1.926 -

ass 33 3.1 3.0 3.1 2.067 -
aS6 3.0 29 29 2.9 1.160 -

as7 32 32 3.0 3.1 1.368 -
as8 3.0 32 3.1 3.1 0.581 -
as9 29 2.8 2.5 2.8 5.598** Sl<At

#p<.05, **p<.01, *#*p<001
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Table 20. Correlation between scientific literacy, polar literacy belief and attitude according to the level of diversity about polar

experience

AY chopd I=E 3 B A

S 38} A9F %]2)(SL/10) =x)of i3t AE(Pb/6) =2)of i3t Bl=(Pa/14) SL-Pb SL-Pa Pb-Pa
Af 4.0 3.0 3.0 207* 398 393%+
= 3.7 29 2.8 308%* 221% A13%x
5} 27 29 2.6 324%x 189 Al5%x
A 35 29 2.8 282%+ 319%* Al6**

ot xjo| F 10.190%** 2336 15,184

AR g <%, 4 - Sl<F<At

*p<.05, **p<.01, ***p<001

Table 21. Correlation between cognitive and affective area about polar region according to the level of diversity about polar

experience
4 o o F2 34 B A A%
Q1 X|(Pk&PLsk/29) 7] 9](Pa&Pb/20) Pk&PLsk-Pa&Pb
Ar 11.5 3.0 0.361**
= 10.5 29 0.371**
S} 8.6 2.7 0.250*
A 103 29 0.371**
Zet 2Jo] F 11.244% %% 9.796%**
A AR sz <4

#p<.05, **p<.01, *#*p<001
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