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Effects of an Empathy Education Program
Reflecting More—than—human Geographies
on High School Students’ Empathy™*

EEES

Heeyeon Moon™* * Minsung Kim

29 : o] o] BAL Qlzk Unjo] 2] AL v

4 st BUmg T2IYL s, S 2] shiEe] g4t
HA AR Bk ol A= gxie WA Alns Pe
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o Bael: vlfo] AR 49 PR FEIt] QA7 vl TS Tk A BA) ARl TAY 4 YEE
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FR00 1 Ak ule] A2, wlelzh, B, A= gxe B A, ARede] Bae)

Abstract : The purpose of this study is to develop an empathy education program that reflects a more-than-human
geographical perspective and to analyze its effects on students’ empathy. The program centers around the Chernobyl
nuclear disaster as an empathetic context and utilizes Svetlana Alexievich’s Voices from Chernobyl as a key instructional
material. The program was designed to foster empathy toward various human and nonhuman subjects affected
by the event. The findings are as follows. First, the empathy education program incorporating a more-than-human
geographical perspective effectively enhanced students’ empathy. All sub-components of empathy, including perspective-
taking, imaginative engagement, empathic awakening, and empathic concern, showed significant improvement.
Second, the program meaningfully contributed to expanding the scope of empathic targets. Participants developed
the ability to understand and empathize with not only humans but also natural elements and non-human entities.
This study is significant in that it explores the potential for empathy education by integrating more-than-human
geographies, and offers a practical approach to implementing empathy education within the context of geography
education.

Key Words : More-than-human geographies, Nonhuman, Empathy, Chernobyl nuclear disaster, Voices from Chernobyl
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26 | 4.02(122) | 4.21(0.92) 0.19 0.53 32 | 356(124) | 3.96(0.78) 0.40 0.68
27 | 237(132) | 2.53(1.19) 0.16 0.77 33 | 3.12(1.21) | 3.65(0.76) 0.53 0.80
28 | 3.60(1.09) | 4.02(0.80) 042 0.85 34 | 291(1.25) | 3.66(0.68) 0.75 0.98
29 | 3.10(1.32) | 3.85(0.91) 0.75 1.07 35 | 3.67(1.13) | 3.99(0.88) 0.32 0.84
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Rethinking Architecture—Related Learning Themes in Geography
Education: the Necessity and Potential of New Geography
Learning Themes Integrating Architecture and Geography™
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Abstract : This study explores the integration of architecture into geography education in response to rising
public interest, the expanding institutional role of architecture in public life, and recent curricular reforms in
Korea. A review of the curriculum shows that traditional architecture-related themes -especially vernacular houses
— remain constrained by environmental determinism and residual culture-oriented. Recent revisions, however,
have introduced themes of sustainable practices and the creation of high-quality residential environments, reflecting
a paradigm shift toward practical competencies for desirable place-making. To advance this shift, the study
proposes three thematic directions: modernizing traditional themes with sustainability education, examining changes
in architecture and everyday life through technological development, and fostering active citizenship through learning
the basic concepts of architectural design.

Key Words : Architecture, Architecture-related geography learning themes, Geography education
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1) o HEE st X[2lEkE FHIU7L? 3lalar 91, §3F Alel B o] ALY = g31A Al o] 1}
Qroll A g3t Al 2] stol A o] A% At 5ol gt B8 8ol S ol A AEEH e A4 S 5
chekeh A S WA WA 215 22 9] F9S 2 3 A 2] ko] -84, B, AP S U S U A
3l grom, o] A% 2| 2] o) Wl 11538t #of ole} 7|hs}7] wzolch
Aol At 9 AHA ks AFH o' 2|25t g A&} 2| E)she AapH o g ol WA A gk
HFoHEQ1 A% 7] A S-S SIS 4= QA TH(Lee, 2015). =, 53] 1&3to] FoHA AT dlwetA] A =
Ford(1984)= 484 &3t 2]gtof| 41 ¢] 7} (house) T 2k sHEolaL A|2jsh AA] At nkstat Abs] B
A7E 1970 d o] SolAHA] mA] B AL A| 2|8k A= AT A& B EHSHAL Y= SHEolehe fAt
off 23f 45202 A9 F=8](housing) AR 7]-&HA] 35 7HAAL Qlet. wheba] Shal wubAQl S o)A ALS]
AR A o] 3L A A Q1 7H-Eof] gt A2 Aol Frta 3 kol &3l QLA|E ofe} AbS] wate} gre| o]atky A4
th =& o|2fet M3kE Bl 7IeARUk) 2ol 1L T aERFekal Gl Al 2] kR A O] APE A k-89 Al
HE 71 ALY FAE dol, AE5S A4 - A A A of A& §L =& FHA TS AT
A=A Z2A| 2 TR o] H Lok S WA 912 Aolt}. Mul ol ) Ford(1984)7} 32351 7 %€,
Z 4= ek A S5 E-S FElo|u ARe 22 A WL Al TEA AlA 2A Dol =7) A B
Mg o5 F/dstetAl mpa e AA| Yol A 0 A3 A AAGA 9 Bk Y80l AuiHolgiet. |
A A o] A=A LR A FA4] O & HEHA | glom, AEL AE oA 72 () 75, BAIAIE 271
ool whz} 7hE (i) AA YA Y 2t YAFA7E A= A ZZAo|7] A, B 7tR o] FAH o]

3t

2= Aol A, Aef oA 53 ii’ﬂ%l«l o 2
HLo} T10f| 7RIt A 28 A 2] o5 A Aol = 7o

Aolct.

3}
=

A 0]0
T}J\E

=13
=

22 X|2[eks FA e S

(1) A8 Asks FA9) dsie} 4714 B
e A% 259§
174 2804 715 T A5 223y
SR 7RO BAE BT 917t A
AE7HE 152 A=A e, ol 571
e E4of gk Aol £314 Q] ZRA|IAT}
A 715-0] gt Al A Qg o) 7 251 A
o XWE] A QLR o 2t B o) YRGS
Bk 7] ARk HA A A5 3‘%@
Thal 2] A =] Qi) $-94(2023:3

q-

A AR

|
A7} o

(lo

II

=
T
=
=
1
-

e

oftl

ox U
NozQ rﬂ

gll:
e
rﬂ

oot me 4r 1o

S

N
rr

v



2 Z-F-I AR fles TAE Q] 7Ivke] EEA Y& YolA e et L A50] 7| F O 2AE HT
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Transformative Directions in Geography Education through Critical
Geopolitics: Focusing on Global Citizenship and Geography™
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Abstract : The purpose of this study is to explore a transformative direction for geography teaching and learning
in the 2022 Revised National Curriculum by applying the perspective of critical geopolitics within geography
education. Critical geopolitics posits that geopolitical discourses centered on the state are not objective truths but
socially constructed narratives that reflect specific political agendas. From this standpoint, the study emphasizes the
importance of cultivating a critical awareness that challenges fixed and binary spatial thinking. Such a perspective
underscores the fluid and unstable nature of geographical realities, enabling students to develop a more dynamic
and multilayered understanding of various regions and nations around the world. In particular, this study critically
reconstructs traditional geographical perceptions that have been shaped by the peninsula-centered discourse of
division and Cold War spatial scales. It highlights the educational potential for fostering a global civic perspective
that transcends these limitations. This study notes that the "Global Citizenship and Geography, course in the
2022 Revised Curriculum provides geopolitical knowledge that is not confined to the spatial scale shaped by the
Korean Peninsula’s division discourse and the Cold War regime, but instead possesses the dynamism to transcend
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ATt APETiel X2 mSat 2 43(Assistant Professor, Department of Geography Education, Chonnam National University,
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such limitations. It argues that a critical geopolitical approach can offer the necessary dynamism to overcome these

constraints. Accordingly, the study proposes geography teaching and learning strategies that facilitate an expanded

understanding of the political and geographical contexts of space, while fostering students’ abilities for integrative

reasoning and problem-solving amid complex international affairs. Ultimately, the application of critical geopolitics

is expected to enhance students’ geographical imagination and critical global citizenship, thereby broadening the

educational horizon of school geography.

Key Words : Classical geopolitics, Critical geopolitics, Global Citizenship and Geography, 2022 Revised Curriculum,
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Disaster Prevention Education in Japanese Upper Secondary
Schools through the Case Study of the “Geography” Lesson:
Focusing on the Unit ‘Sustainable Community
Development and Us’*

Ja Yeon Yang™*
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Abstract : This study aims to clarify the characteristics of disaster prevention education within the “Geography”
course, a required compulsory subject in Japanese upper secondary schools, by analysing the teaching practices
of a disaster-related unit. The course, established under the 2018 Course of Study, includes disaster prevention
as one of its three core content areas. To achieve this study’s aims, we employed a three-step methodology. First,
a literature review was conducted to examine the content of disaster prevention education at the national
curriculum level. Second, data on teaching practices were gathered through participant observation in an upper
secondary school classroom, interviews with the teacher, and the collection and analysis of student worksheets.
Third, our findings from the literature review and classroom observation were synthesised to identify the key
characteristics of disaster prevention learning in “Geography”. As a result, the lessons observed in this study
showed that disaster prevention learning encouraged students to consider community-level planning in their daily
lives, taking into account both “HAZADO (hazard)” and “RISUKU (risk)”. The lessons were also designed to
be geographically unique, incorporating activities such as fieldwork and map-based analysis. This education was
implemented as a component of geography education for sustainable development and sustainability.

Key Words : “Geography”, Disaster prevention education, Lessons practises, Sustainability, Community scale
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Analysis of the Effectiveness of Geography Class Using Simulation
Games: Focusing on the Simulation Game “The Gerious”
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Abstract : This study aimed to develop a simulation game applicable to geography education, implement it
in actual classes, and analyze its effectiveness. Following the simulation game development stages proposed by
Malcolm (1976), a game titled The Geo-Rious was designed. The game was based on real international situations
and incorporated the environmental issue of global warming. To examine whether students’ understanding of these
situations improved, pre- and post-tests were conducted and the changes were analyzed. In addition, a survey
was administered to assess students’ interest and level of engagement in The Geo-Rious. Furthermore, in-depth
interviews were conducted to explore students’ perceptions and insights gained through their participation. These
qualitative findings were used to analyze the expressive outcomes of the simulation game.

Key Words : Simulation game, Geography class, The Gerious, Effectiveness of class
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Detection of Medium—Term Sedimentary Environment Changes
in Coastal Dunes Using DEM:
A Case Study of the Sinduri Coastal Dunes™

Geun—Bi Jeong™* - Jong—Cheol Seo*** - Dong—Ho Jang****
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Abstract : This study quantitatively assessed the geomorphic changes of the Sinduri coastal dune system between
1999 and 2023 using cross-sectional analysis based on Digital Elevation Models (DEM). A total of nine cross-sections
were analyzed across the beach, foredune, and backdune zones, revealing distinct spatial patterns of erosion and
deposition across different sections. In sections A-D, beach erosion and foredune deposition were dominant, while
sections E-H showed strong depositional trends in both zones. The backdune exhibited mixed erosion and deposition
in sections A-D, and overall retreat in E-H, although localized elevation gains were also observed. These changes
are interpreted as the combined effects of artificial structures and dune restoration efforts. This study highlights
the value of long-term DEM-based monitoring for coastal dune management and emphasizes the need for integrated
strategies that consider both natural processes and human-induced impacts.

Key Words : Beach, Coastal dune, Digital Elevation Model(DEM), Topographic analysis, Aeolian processes
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A Study on the Characteristics and Spatial Distribution of Funeral
Songs in Gyeonggi—do: Focusing on Unsang—Sori*
A-In Kim** - Dong—Ho Jang™**
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R 7|ZARE AB 5 9E A0R 7|t

FR0|: A7|%, FEUA, Prie, 2ubd, Bae

Abstract : This study analyzes the spatial distribution characteristics of Funeral songs transmitted in the Gyeonggi-do
region and, through this, analyzes the cultural-geographic characteristics of Funeral songs. Specifically, the spatial
distribution characteristics of the representative ‘Unsang-sori’ types, including ‘One-phrase spoken word type’,
‘Two-phrase overlapping type’, and ‘Non-overlapping Eoyina-gal-kka type’, were analyzed using GIS-based kernel
density analysis. Research results show that by type, the ‘one-phrase spoken language type’ was concentrated in
the northern inland and southwestern plains, the ‘two-phrase or more spoken language type’ in the northern border
regions and southern gentle slopes and foothills, and the ‘non-phrase spoken language type’ in the southeastern
and Chungcheong border regions. These type-specific differences are believed to be closely related to a complex
interplay of factors such as terrain, livelihood, burial culture, and networks of exchange with neighboring cultural
regions. This study shows that the distribution and spread of local folk songs are formed not just by differences
in musical style, but within the context of the local environment and cultural background. This study is expected
to expand the possibilities for interdisciplinary research between cultural geography, folklore, and musicology,
and to provide basic data for establishing strategies for the preservation and transmission of local folk songs.
Key Words : Gyeonggi-do, Fork song, Funeral song, Unsang-sori, Cultural geography
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Abstract : The main findings of this study, which aims to critically reinterpret the historical-geographical significance
of the battle sites of the Gongsan Battle, are as follows. The key battle site of the Gongsan Battle was likely not
Dongsu but Mirisa. Mirisa is presumed to have been located near the Sin Sung gyeom relic site, where the Donghwa
Stream gorge comes to an end, and it appears that Jimyosa was founded in the vicinity after the battle. Dongsu,
rather than being a true battlefield, seems to have been a place where the Goryeo and Later Baekje forces briefly
encountered each other before the Mirisa battle. The battle near Eunhaesa, which is said to have given rise to the
place name Taejoji, may not be a historical fact. Jeontan and Bokhyeondong may have been places where retreating
Goryeo forces, after their defeat at Mirisa, fought localized skirmishes with Later Baekje troops. Thus, the Gongsan
Battle was not a series of continuous engagements dispersed across Taejoji, Dongsu, Mirisa, and Jeontan, but rather
a concentrated battle centered on Miri-sa.

Key Words : Gongsan Battle, Dongsu, Mirisa, Taejoji, Jeontan, Donghwacheon, Annular mountain range
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Presumptive on Location of the Gyeonhwon Castle and
Palace with Central Area Change in Jeonju®
Sungwook Cho**
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Abstract : The change of the central area of the Jeonju and existing studies on the presumptive of the location
of Gyeonhwon Castle and Palace built during the Later Baekje period were reviewed. This study revealed as follows,
First, historically, the central area in the Jeonju region is presumed to have changed as the hilly area in Nosong-
dong during the Three Kingdoms (Baekje) and Later-Baekje periods, and flat area in Jeonju-walled town area
after the Unified-Silla and Goryeo periods. Second, Gyeonhwon Castle is presumed to be a city that combines
the valleys of Kirin-Peak and Seungam-Mountain with the hilly areas of Nosong-dong. The interior topographical
condition of the castle was east high-west low and south high-north low, and the river flows from the south
and east to the west and north. It is estimated that the southeast and north are bordered by mountainous areas,
and the west was built with a wall using Nosong-stream as a moat. Third, the location of Place within Gyeonhwon
Castle suggested the possibility of Jeonju Cheonbu Church area, a location where you can see the city in the
southwest direction, high planation surface with a relatively high altitude.

Key Words : Central area change, Later-Baekje, Gyeonhwon Castle, Palace, Nosong-dong, Jeonju walled town,

Nosong-stream, High planation surface
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Abstract : Individual risk-taking behaviors play a key role in reducing heatwave-related health damage. This
study applied the Health Belief Model (perceived severity, susceptibility, benefits, and barriers) to examine general
characteristics and health belief factors influencing heatwave avoidance intentions among the rural elderly in
Korea. Avoidance intentions were categorized into high- and low-acceptability behaviors. Data were collected via
a survey of 194 individuals aged 65 or older in rural areas of Dangjin-si, Chungcheongnam-do. Analyses included
descriptive statistics, t-tests, ANOVA, Pearson correlation, and hierarchical regression. Results showed significant
differences in health beliefs and avoidance intentions by age, household type, income, hospital visits, chronic
diseases, and use of heat shelters. Perceived benefits were closely related to high-acceptability behaviors, while
perceived severity and susceptibility were most relevant for low-acceptability behaviors. Regression analysis confirmed
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that perceived benefits primarily influenced high-acceptability intentions, whereas age and perceived severity shaped

low-acceptability intentions. These findings are expected to enhance the understanding of the complexity of heatwave

avoidance behaviors and contribute to the development of heatwave response policies, particularly in risk communication,

by supporting the formation of social networks among the elderly and tailoring strategies according to the level

of behavioral acceptability.
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Sl B5ol= P5ol=
M+SD | t/Fgk | M+SD | t/Fgk | M+SD | t/FgF | M#SD | t/FZt | M#SD | t/FZk | M=SD | t/Fgk
34 3.35+0.63 3.09+0.63 3.631£0.51 2.924+0.62 4.00%0.36 2.55+£0.40 | -3.33
A 0.636 0.193 -1.634 -0.325 -0.239 o
oA 3.29+0.68 3.07+0.68 3.77+0.52 2.96+0.81 4.01+£0.42 2.77+0.43
65~72 3.61+0.64 3.19+0.56 3.731£0.51 2.84+0.85 4.13+0.43 2.65+0.48
7379 | 3.4+0.612 | 968 | 3.26+0.66 | 4.013 | 3.71+0.54 2.93+0.72 3.97+0.41 2.73+0.39
A7 " " 0.782 1.105 1.990 1912
80~85 3.240.62 2.98+0.67 3.65+0.53 2.96+0.73 3.96+0.46 2.65+0.43
86~ 2.95+0.67 2.831£0.72 3.81+£0.5 3.12+0.72 3.99+0.27 2.83+0.40
e 1¢1 71+ | 3.13+0.67 2.97+0.70 3.76+0.50 3.00£0.72 3.94+0.44 2.75%£0.39
7 -2.70
- 2910]Ak o -1.59 0.665 0.614 -1.688 0.935
e 7 3.36+0.72 3.12+0.64 3.740.534 2.92+0.79 4.05+0.39 2.69+0.45
<50 3.18+0.64 2.99+0.66 3.751£0.51 2.96+0.76 4.02+0.35 2.71+0.43
50<x<100 | 3.71+0.54 3.31+0.74 3.62+0.61 3.10+0.66 3.94+0.46 2.70+£0.40
AP 6.28 2.59 2.881
= 100<x<150| 3.46+0.57 ot 3.131£0.51 ) 3.66+0.45 | 0.54 | 2.85+0.75 | 1.391 | 3.80+0.48 N 2.64+0.60 | 1.260
150<x<200| 3.33+£0.67 3.14+0.34 3.57+0.56 3.21+0.81 4.43+0.40 2.48+0.42
200<x 3.9+0.832 3.52+0.55 3.76+0.52 2.50+0.94 4.08+0.66 2.93+0.34
) = 3.44+0.60 3.64+0.60 | 3.90 | 3.4+0.436 | .77 | 2.89+0.58 3.78+0.52 | 264 | 2.7440.45
e 0.902 . " -0.477 " 0.354
=] Res 3.30+0.67 3.02+0.64 3.76+0.52 2.96+0.78 4.04+0.39 2.70+0.43
gle 3.43+0.67 3.06+0.70 3.85+0.50 2.96+0.76 4.03+0.37 2.68+0.43
714 17} 3.07+0.64 3.14+0.63 3.651+0.46 3.060.70 4.01+0.42 2.76+0.44
N 2.955 5.360
A3t 27) 3.12+0.60 N 3.07£0.53 | 1.326 | 3.53+0.55 ot 2.83+0.84 | 1.497 | 4.02+0.48 | 1.126 | 2.67+£0.42 | 2.268
B 37) 3.33+0.67 3.48+0.76 3.27+0.47 2.75%0.68 3.80+0.48 3.00+0.38
47)) oAk | 3.33+0.94 3.38+0.88 3.831£0.24 4.00£0.00 4.38+0.18 2.17+£0.24
mye | o |332+066 3.110.67 373052 2.97+0.76 402041 271044
2.444
2 0.678 . 0.681 1.145 0.321 0.789
Qlx] ol 3.21+0.77 2.72+0.53 3.64+0.49 2.74+0.77 3.99+0.40 2.63+0.35
Rebe ) o 3.28+0.61 3.04+0.64 3.72+0.53 3.00+0.74 4.00+0.40 2.72+0.42
A
fj_ -1.070 -1.769 -0.483 2.170 -1.387 1.309
| f) ol 3.47+0.92 3.28+0.74 3.77+0.46 2.67+0.87 4.11+0.46 2.61+0.50
A%
o) oot 3.47+0.92 3.28+0.74 3.77+0.46 2.67+0.87 4.11+0.46 2.61+0.50
5
2y Y18 x| 3242047 3.47+0.55 | 10,142 | 3.420.44 | g.427 | 2.9120.61 3.81:0.48 | 2,695 | 2.89+0.33
0.723 1.689 2.448
olg |z13] AE |3.24+0.58 3594058 | ** |3.26+0.35| ** |3.00£0.76 4094055 | * | 2934028
51 Py
T ZF33] o]A}| 3.29+0.64 2.91+0.61 3.82+0.52 3.02+0.76 4.02+0.35 2.68+0.44
0 3.38+0.57 3.10+0.69 3.62+0.47 3.31+0.85 3.94+0.48 2.79+0.42
1 3.03+0.74 2.61+0.65 3.72+0.47 2.98+0.78 4.00+0.48 2.71+0.40
zo 2 3.38+0.60 | 2,928 | 3.16+0.67 | 3.344 | 3.66+0.52 2.77+0.66 | 2.325 | 3.93+0.46 2.7140.43
. . " 1170 " 1.525 0.473
Auy 3 3.46+0.58 3.10+0.56 3.85+0.54 3.100.73 4.03+0.35 2.661+0.45
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5 2.00£0.00 2.50+0.00 3.33£0.00 4.00£0.00 4.75%0.00 2.33+£0.00
- YRS (p < .05), ** (p < .01), *** (p < .001)
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A2 A4 |
2|28 wizhA 0.194* 1
R 2= o)) 0.109 -0.037 1
X]Z}"_ 7§‘0H -0.029 0.117 0.132 1
14gA ZG3ugEon 0.045 0.100 0.337%* 0.169* 1
AL T3z 0.362** 0.154* -0.023 0.140 0.112 1
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TS SAHETE AR mdlo]r, g 2= o] A HS: A ZH 3|05 o9 oF 14.9% S sl [ 2]
£ B5F EHAER B ATtof| 4] Lot 112} sh= 7 = 9F26.4% 5 A3t AFAG RE Ha=rt 7k
A HRIE HobE o & =15k mdlojot, A By o] AigElo] aA 7t [RP1] F=2.236
159 (Y1), o9, 25 59 9y EAS (p=0.008), [ ¥2]-> F=3.487(p<0.001) 2.2 H 3|7l
BAHSE Folsto] 11484 £ 3] 1] 359 Lo o] Aglsirial & 4= 9tk Ea [ 2]9] A H R
A S Tofstaal, [BE2]e AdAgnde] = 710.188 2 [13] 1]9] 0.082H T} =11, F-5- A2 pgfol
SRS EHHSE 271 BYsto] oA BA & 0.0000.2 vl FoJu]stE R, A4l Y HpFo]
o A7FAIE Rl F=q Qo] 48] ALY F nPo e S 34 £9E ¢ 4=tk
o) Pk v =A] olH gttt [y 1] 4§ [(231], [X¥2] ZF FAHTOL)=0.10]4, VIF:= 10
E 5 1484 ZHs|n#so=o F&2 olxl= 20l chst slEA Zat
23] L=P)
£l HEE3S Al v EZ3} A
S t I3 | VIF ————————— t 23} | VIE
B SE B (p) T2} B SE B (p) A}
A 0432 | 0.734 0.589 0.513 | 0.739 0.694
A \ A7} 0.199 | 0.142 | 0.115 | 1.402 | 0.706 | 1.417 | 0.122 | 0.138 | 0.071 | 0.882 | 0.657 | 1.522
a3 -0.013 | 0.008 | -0.130 | -1.528 | 0.657 | 1.522 | -0.013 | 0.008 | -0.137 | -1.608 | 0.580 | 1.723
7
&ELH 1917t | -0.168 | 0.134 | -0.102 | -1.255 | 0.725 | 1.380 | -0.155 | 0.128 | -0.094 | -1.209 | 0.695 | 1.439
o
<50 0.289 | 0.296 | 0.166 | 0.978 | 0.165 | 6.079 | 0.461 | 0.288 | 0.265 | 1.602 | 0.154 | 6.507
AAWF | 50<x<100 | 0.069 | 0.317 | 0.029 | 0.217 | 0.259 | 3.858 | 0.279 | 0.304 | 0.119 | 0.918 | 0.250 | 4.007
25 100<x<150 | -0.257 | 0.331 | -0.082 | -0.774 | 0.426 | 2.347 | -0.178 | 0.317 | -0.057 | -0.562 | 0.412 | 2.427
150<x<200 | 0.680 | 0.383 | 0.162 | 1.774 | 0.573 | 1.746 | 0.789 | 0.369 | 0.188 | 2.136* | 0.545 | 1.834
He
s K- -0.217 | 0212 | -0.080 | -1.024 | 0.775 | 1.291 | -0.259 | 0.205 | -0.096 | -1.265 | 0.731 | 1.368
(o=
7174 A -0.067 | 0.061 | -0.084 | -1.101 | 0.809 | 1.236 | 0.018 | 0.061 | 0.023 | 0.297 | 0.723 | 1.383
=
AE o 0.056 | 0.209 | 0.021 | 0.266 | 0.759 | 1.318 | -0.047 | 0.201 | -0.018 | -0.232 | 0.725 | 1.379
Q1%
mge | 8% | 0234 | 0203 | 0107 | 1153 | 0557 | 1796 | 0.102 | 0.197 | 0.046 | 0520 | 0.527 | 1.898
4 13 -0.344 | 0.190 | -0.139 | -1.809 | 0.802 | 1.247 | -0.204 | 0.188 | -0.082 | -1.083 | 0.727 | 1.376
ol &
51 213 0.148 | 0.229 | 0.049 | 0.647 | 0.832 | 1.202 | 0.324 | 0.229 | 0.107 | 1.415 | 0.735 | 1.360
A
Zg AR 0.109 | 0.052 | 0.165 | 2.120* | 0.789 | 1.267 | 0.066 | 0.049 | 0.099 | 1.333 | 0.761 | 1.314
2)7+E Az -0.010 | 0.060 | -0.012 | -0.163 | 0.746 | 1.340
AZFE WA 0.092 | 0.067 | 0.101 | 1363 | 0.760 | 1.316
2)2+E o]9] 0.267 | 0.062 | 0.329 | 4.290%* | 0.716 | 1.397
2)7+E Aol 0.089 | 0.056 | 0.112 | 1.597 | 0.852 | 1.174
R’ 0.149 0.264
248 R’ 0.082 0.188
F(p) 2.236(0.008) 3.487(0.000)

S BYBE ¢ (p < 05), ¥ (p < .01), ** (p < .001)
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H|ke 2 Ha=E 7] thag- A BAIZE §la-S Eelst o] (1 2]of|A] F-2l/do] Akl o]f= [ 2]
Ak [(2P1] 9rd B4 Wm0 3 A= A7 A, 1L A 271 A7FAIG RIS 2E P HH o] FIHE uf7)
T84 995wl ZHF Z A H FH(t=2.120, sEAL At Q& 7FsAdol ikl i E ) &, =
p<0.05)0] F-&Ju| st 2] AT o] Q= A0 2 el A JEE Fol g F &o] A7HAEE P45k, o]
o} [232]of| A= “EHTFAS 150 < x < 200°(t=2.136, ) A Aldo] )50 & o]ojXitk= Ao|t}.
p<0.05)0] F&Jn|gt ko] A7} glor, A2 o] A4 o]o)e 1484 ZAZ Y FO = E o S35)
(t=4.290, p<0.001)°] wj-$- F-2]u| gt oFo] TA 7} = A = 7P 73 QQlolth AFEo] B ukAY), o &
O 2 e 7], e g Zo] vl A A Adstar 2 A Q] o]
(23 1]o)lA f-olu|gt JgFalo = drted £ 58 A& 5ol sl 1 o]dS WA AR5
¥ 6. M4+-84 ZHs|n#sol=o| F&2 olxl= 20l thst sl1EA ZAnt
23] L=P)
LB HEE3S Al H|EE3} Al
e t I3 | VIF —————— t 23} | VIF
B SE B (p) T} B SE B (p) T2}
A 6.778 | 0.522 12.989 6.324 | 0.552 11.453
A \ A7} 0.012 | 0.101 | 0.007 | 0.115 | 0.706 | 1.417 | -0.041 | 0.103 | -0.024 | -0.400 | 0.657 | 1.522
k) -0.079 | 0.006 |-0.803 | -13.366*** | 0.657 | 1.522 | -0.075 | 0.006 | -0.754 | -11.941*** | 0.580 | 1.723
7
@f‘; 1917 | -0.068 | 0.095 |-0.041| -0.713 | 0.725 | 1.380 | -0.031 | 0.096 | -0.019 | -0.325 | 0.695 | 1.439
o
<50 -0.130 | 0.210 |-0.074| -0.619 | 0.165 | 6.079 | 0.011 | 0.215 | 0.006 | 0.053 | 0.154 | 6.507
AUWF | 50<x<100 | -0.377 | 0.225 |-0.160| -1.670 | 0.259 | 3.858 | -0.281 | 0.227 | -0.119 | -1.236 | 0.250 | 4.007
2E | 100<x<150 | -0.413 | 0.236 |-0.131| -1.752 | 0.426 | 2.347 | -0.295 | 0.237 | -0.093 | -1.247 | 0.412 | 2.427
150<x<200 | -0.140 | 0.273 |-0.033| -0.512 | 0.573 | 1.746 | 0.023 | 0.276 | 0.005 | 0.083 | 0.545 | 1.834
Hel
s K- 0.044 | 0.151 | 0.016 | 0295 | 0.775 | 1.291 | -0.051 | 0.153 | -0.019 | -0.335 | 0.731 | 1.368
(o=
7174 A 0.011 | 0.043 | 0.014 | 0250 | 0.809 | 1.236 | 0.032 | 0.045 | 0.040 | 0.699 | 0.723 | 1.383
=
AE o -0.254 | 0.149 |-0.096| -1.711 | 0.759 | 1.318 | -0.278 | 0.150 | -0.104 | -1.849 | 0.725 | 1.379
Q1%
mge | TS8R |-0276 | 0145 [-0.125| -1912 | 0557 | 1.796 | -0.263 | 0.147 | -0.119 | -1.794 | 0527 | 1.898
4 13 0.028 | 0.135 | 0.011 | 0207 | 0.802 | 1.247 | 0.062 | 0.141 | 0.025 | 0440 | 0.727 | 1.376
ol &
51 13 -0.166 | 0.163 |-0.054| -1.020 | 0.832 | 1.202 | -0.158 | 0.171 | -0.052 | -0.925 | 0.735 | 1.360
A
Zg AR -0.029 | 0.037 |-0.043| -0.783 | 0.789 | 1.267 | -0.036 | 0.037 | -0.053 | -0.967 | 0.761 | 1.314
2)7+E Az 0.116 | 0.045 | 0.144 | 2.594* | 0.746 | 1.340
22+E WA 0.039 | 0.050 | 0.043 | 0.780 | 0.760 | 1.316
2)2+E o]9] 0.001 | 0.047 | 0.001 0.016 | 0.716 | 1.397
2)7+E Aol 0.027 | 0.042 | 0.033 | 0.639 | 0.852 | 1.174
R’ 0.576 0.595
248 R’ 0.542 0.553
F(p) 17.344(0.000) 14.281(0.000)
S8YBE  f (p < .05), % (p < .01), ™ (p < .001)
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