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Exploring the Perception of Elementary and Secondary Pre-service
Teachers about ‘Novelty Space’ in Learning in Geological Field Trip

Yoon-Sung Choi
(Seoul National University)

ABSTRACT

The purpose of this study was to examine the perceptions of novelty space among pre-service elementary and secondary
earth science teachers. We conducted a survey to explore the perceptions of 38 pre-service elementary school teachers at
the National University of Education and 31 pre-service secondary earth science teachers at the Department of Earth Science
Education at B University. Semi-structured interviews were conducted with 12 participants, including three pre-service
elementary teachers and nine pre-service secondary science teachers. In addition to the elements of novelty space, prior
knowledge (cognition), prior outdoor learning experience (psychology), familiarity (geography) with outdoor field learning,
and social and technical elements were added. When classified based on elementary and secondary levels, there were
statistically significant differences in cognitive, psychological, geographic, and social areas for the elements of novelty space.
Statistical differences indicated that the experience or capital related to outdoor learning may have resulted from more
pre-service secondary earth science teachers than pre-service elementary teachers. In additional interviews, both elementary
and secondary pre-service teachers reported that competencies in the technical domain would be emphasized in the future
owing to the necessity and the technical development of virtual-reality-based outdoor field learning programs. This study
emphasizes the academic significance of novelty space that should be considered to conduct geological field learning for
elementary and secondary earth science pre-service teachers while considering the current post-pandemic educational context.
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Table 1. Semi-structured questionnaire list
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Table 2. The average and standard deviation of pre-service teachers for cognitive domain questions
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Table 3. The result of the T-test in which the questionnaire on the cognitive domain was classified based on elementary
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o[ H] A}
3 s Z5(N=238) To(IV=31)
M(SD) M(SD) t &
2 2.18(0.766) 2.81(0.654) 3.580 0.001"
6 2.84(0.789) 3.81(0.792) 5.039 0.000™"
10 3.05(0.899) 3.68(0.871) 2912 0.005™
12 3.50(0.830) 4.13(0.619) 3.498 0.001”
13 3.28(0.812) 4.07(0.688) 4,983 0.001™
19 3.47(0.797) 3.77(0.717) 1.630 0.108
20 3.74(0.724) 4.190.601) 2.810 0.006”
23 3.26(0.860) 4.19(0.601) 5274 0.000"
27 2.97(0.972) 3.98(0.629) 4958 0.000"

"p<0.05, “p<0.01, “"P<0.001
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Table 4. The mean and standard deviation of pre-service teachers for psychological domain questions
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Table 5. The result of the T-test in which the questionnaire on the psychological domain was classified based on
elementary and secondary

ol H] A}
£y s Z5(N=38) Z5(N=31) :
M(SD)) M(SD) P
1 3.58(0.948) 3.77(0.762) 0.928 0357
4 3.08(0.997) 3.84(0.898) 3291 0.002"
7 2.03(0.885) 2.81(0.833) 3.738 0.000™"
8 2.50(0.980) 3.58(1.025) 4.463 0.000™"
15 3.45(0.921) 3.97(0.605) 2.817 0.006™
17 2.87(0.935) 3.42(1.148) 2.198 0.031"
21 3.08(1.075) 3.68(1.077) 2.500 0.015"
29 3.03(1.052) 3.32(0.909) 1.236 0.221
32 3.63(0.998) 3.90(0.908) 1.171 0.246
34 3.47(1.179) 4.16(0.860) 2.796 0.007"
35 3.05(0.957) 3.68(0.702) 3.029 0.003"
36 2.87(1.189) 2.45(1.179) -1.454 0.151
37 3.92(0.818) 3.65(0.915) -1.321 0.191

"p<0.05, “p<0.01, “"P<0.001

Gg WA AT AFD AT OA g @ g ugl =
Bl BYE o205 AWE HAGE e BYe o AR BER J4E AR 2
A sAlaok B Sl SiEA d2E0E Ad & 4 ke A% dRRe oA A 4aE %
F5 ATH dpluAtEe] Ao o Be 2 A AAskE At 2 dulwAEe okl A
b Hel9E Aolekn AHART O, F5 % 2E AL Bao] dal AdHoR e gniE AL <
AEA BF A BYel el AHCR e W FAT A ATALE BUD Faol HANE A
+8 0 AL ohiYl B Yo GARAR 1 gdoz P Hrks AL TUT W Y e 2
Soel oo Be AR AT # Yk mEe e WS B BYE N2 ro 1% 24L 9
Hg Ak vl Sholnh 2 dMlEAE e Aed o B 17
WA 2 BE 59 P9lel YolA 1 A} A

o A gl tigt AuAEY] A4 orS Aolgla AT
o v Aol el i Aulyse) g g T 7E R $EE 1EeR Bhdm A
shich Al A e S B kst 25 Trest @4E SR Aolth SAHLm FERIT A
229 71Z0 7 AAE Ttest Aol HE HQ T EE, ofe A A gALe A S Aot
Table 62 A2l 9o Badol ol WAge gel e oo S EE ER kel Sl

Table 6. The average and standard deviation of pre-service teachers for geographic area questions

73 A =3 M(SD)
3 U FE9 oA A TAL Fart BA 3.67(0.902)
11 v ok A A gALel A RS FAst Xl%-% =] 3.46(1.092)
14 s oR A Aol WHES AAE AmA 2HE 5 gl 3.84(0.885)
24 Uz offldl] 9l o F&Fo] otilA] Qi 3.20(1.079)
28 U AZE Fahor B 17k geth 2.97(1.188)
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Table 7. The result of the T-test in which the questionnaire on the geographic area was classified based on elementary
and secondary

o[ H] A}
g s Z25(N=38) F5(N=31) .
M(SD)) M(SD) .
3 3.71(0.732) 3.61(1.086) 0428 0.671
11 2.97(1.078) 4.06(0.772) 4.889 0.000™
14 3.68(0.962) 4.03(0.752) 1.645 0.105
24 2.82(0.926) 3.68(1.077) 3.857 0.000™"
28 2.97(1.127) 2.97(0.972) 0.021 0.984

"p<0.05, “p<0.01, “"P<0.001

AYRJAE B 5= e 2= wFIATh F & H2A ALEA o Bek ZEE AF xS} 25
g BT F5 AFAE dunApt 25 dR|mAE o To5 7ITo 2 AAG T-test AF}olth AFS] A <
Hlg fFofnlsAl SAACRE & HFE Bl Ao olgtal ate A2 7 Foste sEU AFEH
t}h o] A7 Mk, S5 A28 du|wAkE A, AR ESA o 2 Al #AZE TR AR
o] ofe]of| A Wk Z17to] ¥ Frhe AT HAbA W o B, 7= FAQTe] BARA ofeldrsT B
T G2 AGE i AL ol A A A}l & ato] S oy B A1 Aol el ezt
AU S AejA o R HALE AP i digt o FHE F v AT 84E ofv|gTh(Farber
AR FH7E H 2ol gleA e mata dXE & Hall, 2007; Hardy et al., 2013; Kang & Gretzel, 2012;
Atk &, T5 AT du|wAtEe] ofA| A FAL McCabe & Johnson, 2013; We & Pearce, 2014; Xie &
o o g&stAY Aol B FE d& Aolgka 8 Garner, 2009).
A3t ofelo| A WEks Hud 4=t AL Al Table 8& A}3|A 9do Balo] gjer ATgHS aok
A AES BAY Hoj gk W ofelox e ) o Aotk 71 =& Highs Bl 22 oA A
Hojof & Zlo|t}. o]g] SHo|X FTF A 723 ofH] gtgol| A ol gk AlET 71 ARLE A et ol
WAFEC] 25 cR|uARE R ofef A H g tigh G TS e ESelA At Folgh AEY
2% T AL SHAN o T Aol JAt A ot EAQ P95 e Ao ZH ofH| AL
g ok Eo] & 9o gl Foste A HoFe Aol
th g F HAE & F4E B g2
g2t AF3A g gt ou|AE Q] 214] AFEH ofA A FAN ARPE AL olopr] &
o WA ALY el e dplmabge) qa g o AR el ERRE cllatsel e S
5% dll 4dE TRl Ao fAaigint
Table 8. The average and standard deviation of pre-service teachers for social domain questions
% ¥z 3} M(SD)
5 = ofA AL & HFEY] IFES FolekA ¥Erh 1.90(0.957)
9 of|A A gtAte] Hedste wFatet P HARTELS UE FolatA| gt 1.87(0.873)
16 pEAG P AARET] [AEo] Ul gglel dF 3.00(1.200)
18 = HolA 71553 ofejA Aol el olopr] gt 3.75(1.156)
22 = U2 AFEET] 3 Wiol oA Ao A EHA] @sked Fth 1.81(0.912)
25 = T AFER oA FAAM AEPD AL o|opr] g 4.01(0.883)
26 = HAPE B o] Tl ghabe] ol AgIte] BAE fAI8] HE =gt 3.33(1.010)
31 = ofA AT FAA 2 FAEH FAL dloketer] da th 3.75(0.736)
3 = offA Aol oA AHFET 7 AR S Aet 4.09(1.011)
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Table 9. The result of the T-test in which the questionnaire on the social domain was classified based on elementary

and secondary

o[ ¥] A}
w3 e Z5(N=38) F5(N=31) .
M(SD)) M(SD) P
5 2.32(0.873) 1.39(0.803) -4.554 0.000™"
9 2.24(0.852) 1.42(0.672) -4.455 0.000™
16 2.66(0.994) 3.42(1.311) 2.668 0.010"
18 3.89(1.134) 3.58(1.177) -1.125 0.265
2 2.26(0.860) 1.26(0.631) 5422 0.000™"
25 3.76(0.998) 4.32(0.599) 2.877 0.005™
26 2.95(0.985) 3.81(0.833) 3.857 0.000"
31 2.95(0.985) 3.81(0.833) 3.857 0.000"
33 3.82(1.136) 4.42(0.720) 2,682 0.009”
"p<0.05, “p<0.01, “"P<0.001
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Table 10. The mean and standard deviation of pre-service teachers for mechanical area questions
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Table 11. T-test results of classifying questionnaires in technical areas based on elementary and secondary
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Table 12. Questionnaire list
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