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Exploring the Spatial Patterns of Closed Schools
by Regional Types in South Korea
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Abstract : This study empirically examines the distribution and patterns of school closures in South Korea in
relation to regional characteristics. While prior studies on school closures have primarily focused on educational
and policy perspectives, empirical research focusing on regional characteristics from a geographical perspective
remains limited. This study investigates the geographical distribution and patterns of closed schools across South
Korea and, on this basis, explores their spatial patterns in relation to regional characteristics. The findings indicate
that elementary schools accounted for an overwhelmingly large proportion of school closures and that closures
have continued since they began in earnest during the 1990s. Spatially, school closures tended to be concentrated
in rural areas and small cities rather than in large metropolitan areas. Hotspots were also identified primarily
in the Jeollanam-do, Gyeongsangnam-do, Gyeongsangbuk-do, and Gangwon-do regions, contrasting with the
hotspot pattern of currently operating schools in Korea. Finally, multiple linear regression analyses were conducted
for the full sample and by regional type to examine associations with factors related to school closures. The
significance of these factors differed across regional types, underscoring the need for in-depth consideration of
diverse regional characteristics rather than a uniform educational approach. In addition, spatial regression analysis
accounting for spatial autocorrelation improved model fit, thereby confirming the spatial nature of factors
associated with school closures.

Key Words : School closing, Regional characteristic, Distribution of school closing, School location
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Tot g AR HS A Q= Yol BE, PRkt

AL Q= 1271 Al kR Eelf5hA] odal Al The

Fotol FAASHATH= 7 | o8] 2] Al ZE A A

. IE3F A o]] 23} 67f) (713, A, 9

Joht, 40, &) () EARke] 7154 ¢

£ aefsto] thieA] -3 oll sl ok thE=A]

B AT W) RafEo] A BEA)e) WAz} ¢l

TR AT 0.2 AR ke, 7§92 B WA

Shpol welm Rt oleja Belo) whRAL 3

78] olojAd o] BA|(Modifiable Areal Unit Problem,

_Ilm >Z£‘ o

N

KX
=

E

1T
;’iﬂ? *“

=

O
~

RANG
0\1

o

of rUlo

i

xle EX0) 0 Mol B7F TE M

— o=

MAUP)¢} =, 53 71 o i 4=} 3] 7] A 4=0] 27]
E 23 Hug o= o] & 1T Favt

F 4= A G v w dS LPE}LHE}. Epnh=gs]
oA, 258t Hal 57} ?JE Z o (3,71371). A
A H3L 4,059715 A1 3 *a*uii‘?i o A9 )
27} 2,35671(58.04%) = A HF oA XA 8 v, g =
N 41L~2507H(6 16%) 2 714 A glck. mE 8}
Ao A= o]t i A, At EA] F4] Hlal 7
FE 7, iﬁ%wiﬁ} St o 2|99

ﬂﬂlgﬂiWNLliiﬁﬁﬁﬁiiﬂ%

]j_y], EIA
=2 A9y ] 7}61 94% = 7173

l S AA|3H U, I A] 3-8 2] 8] 52 4.80% %
71 294tk o] % 341719k 4X)71E AR A 2 A H 9
17} 55.85%%} 47.35% 2 743t Hh, tEA] &
2 529%2} 11.18%2 =75}t o] Hlar}
ol A F == o] HA; A3= 95 HofErt

B 4 XY 728 e 22(Eug)

(291 7, %)

z=3lw Z=3tm T=3ky ZA
A% S shal H& shal H& shal H& shal H&
YA 43 205 5.52 39 14.18 6 8.45 250 6.16
FHE ZA 53 619 16.67 42 15.27 9 12.68 670 16.51
AR 2A £3 728 19.61 48 17.45 7 9.86 783 19.29
T Ay 2,161 58.20 146 53.10 49 69.01 2,356 58.04
A 3,713 100 275 100 71 100 4,059 100

B 5 XY RH muo| Bx(A7|H)
(- A, %)

1A]7] 2A4]7] 3A]7] 4A)7]

A 03 (~1989) (1990-1999) (2000-2009) (2010~)
shal HE& shal HE& shal HE& shal HE&
HEA 83 18 8.91 118 4.80 38 5.29 76 11.18
2R TA 838 39 1931 365 14.84 118 16.43 148 21.76
AFE 2A £33 35 17.33 453 18.42 161 22.42 134 19.71
&+ A9 110 54.45 1,523 61.94 401 55.85 322 47.35
A 202 100 2,459 100 718 100 680 100

- 545 -



W 20| g AskS A RE(F 6), wjZho] 2,6807)
(66.03%) 2 714 =2 |52 2}X|519) o1, thH 13.13%,
A Z-E 11.65%, 1|28 9.19% 0 & Vel s
SHE= ;_Eﬂj__,] L ujZ} v)=0] 68.8% = 714t =
PO A o 2bo] 40 4% 7V =& vlF2 3
ol L] A o121 39.6%2 §AkeH 3k,
Sl 25l W Fshu e} g ApA|e-g0] 71.8%

27 =2 u1ES R|5H L, v zko] 21.0%E 1 5

a2
£
oy
_|01|
FJ

£ oo, nEg Al fleh A1 fEEEE o
T AJO|| A ujZo] 50.80% 2 71 12 H] =S xR 515

o], AR EL- T 33.20% 5 THE 2|9 93 KTk =9k u)
7 u] 28 A o ZE A o)A u|2tA| Lebge
L, 25 EA|9F T K| ol A= 2h2E 65.77%2} 72.62%
2 4 A0 Eoleh. v AT HHL o
7} HopAs2 ghasto] £ Aol A 8.32%= 714 W

val lue7]- 57:]]14 o7 [0 .4

A3}, p-
= %‘é uk«l TS, &9 z-score=

2 ou| st} A2 ArcGIS 10.5 271

gt de ol%ﬁ}&im, N7 B2 es)e] oha 4, ol
olare] B4 Arf Wit Ao} 98, sk, A7l W Elo]ElS o] gale] Ao} st g R AR )
26§30 whet Eatah 32k Xjol 2 Bk Wk
whA 0.2 2 7] 2of] FE| 9 ot F o= A o) v S0 (d)e s
- _ - 4 £ ij ]
Fo| Z71stom, B WA= 9 fPuE k2 Gld) = 2 i 4 (1)
Uperdey e i A4S ojsleli vl A 4 e,
i=1j=
A3 w2 o o A A H| A YA B2 Tt
AP Zlite] Wasiet
E 6, X2 93 Huo| 22293
() A, %)
EEETE
Ao §3 o= ozt ulghg AAEE L
sa s v [Sme| wg [sas] ug [Swme| wg [sas| ug
A &3 22 8.80 127 50.80 18 7.20 83 33.20 250 100
2R A §3 138 20.60 327 48.81 85 12.69 120 17.91 670 100
AR A £ 114 14.56 515 65.77 80 10.22 74 9.45 783 100
o+ A9 259 10.99 1,711 72.62 190 8.06 196 8.32 2,356 100
A 533 13.13 2,680 66.03 373 9.19 473 11.65 4,059 100
B 7. ®2 simel Hmel MoN B AP AR SAR
ot
B T7VE A Az
- - L G BAF 0.000009 0.00001 0.000011 0.00001
AR st 4
Z-Score 1.254427 2.967568* 5.135403** 2.529461*
A H2 G A 0.000006 0.000007 0.000004 0.000006
H| 0l
o Z-Score -4.277031** -2.165294* 1.541545 -4.263534**

*0.05 5E, 001 FoeFoA Fough
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3ol 303 PFo) SrlEglon), nEstm s 4

27lo] Mol B RS FEshE Ao e,
SO R AT ShaL A0} | 1l 3 TRt =4
7 A7) A B8 S84 th Getis and Ord’s

* & o] g5te] Hotspot #1412 a5t on, 71 Az

e EE BN,
ofu|gi}. Ea, iohji= W PA(EL SN E
oJulal, o] £ 9| (B7F Tz} o]0 7 HojEw

;5}

G

=

G o EAE A )9k 2k o17|oA] n e A B2
o =

S

=

(a) 2| Hotspot () (b) B | Hotspot (2S8tm)

0 50 100 0
Kilometers

a8 7. Huwet stwo| Z7HEE0f thdt Hotspot &4 Zxt

xlot EM0| 12 H@o Tt e

w,; =1, 1A O™ w;, =00] k. G = &4
SR i AAE o] Helof ZHFER w, =1
A = t}(Aldstadt and Getis, 2006).

Hotspot £4-2 ArcGIS 10.5 ZZ T30 A] o] 1f
Alo g2 114 #A2] Wi E=(fixed distance band, euclidean
distance) 5 %|-8-5to] 8 53ict. A2l AR 50km
= A}k ol 1 Al 1 B 2ael Ae)(of
15km) 9] 34} o)/of| sjsh= gro =, Fshdat g
o] I SIS 1T o A 1F 4T AE-S Hhd ]
of| 4%t 420 2 wets} e’

G;* — j=1 j=1
n n 2
n E wz?j - ( Z ’U}”)
j=1 j=1
n—1
@)
(c) B 2| Hotspot (&) (d) 29| Hotspot (1S3&tu)

Getis and Ord Gi*

L Cold Spot - 99% Confidence
Cold Spot - 95% Confidence
Cold Spot - 90%
@ Not Significant
Hot Spot - 90% ce
Y ot Spo

Hot Spot - 95% ce
Hot Spot - 99% Confidence
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X SN0l w2 Hmo| Bzt mE =
E 8 Hm HBY 201 YA 2xo| F7RA0 g U He
3 | we A (sloe) T A
FAT | FRFIRNEPE FUSEAT 2025 |  =7HEAEE
LT | ST | 3TINEHE 5194 FUssaT 2025 | @hAEY
w3t A5 | (AFAT + f4EAT) x 100 2025 | FtEA=Y
| R | B e - 9700 e | s n
191 GRDP | &l d7F4(2022) + E917(2022) 2022 LA Ed
AR = ZHX*ZP%}E *1]%]14&711‘ %) 2026 | SMAEY
o o | AEEUEY FUNY w9 aopdel UMY, oY Azyd [ | mrojRedo
ot T = -
3 e Aztole), w ), W7, BaAs ofF S, Teldl o) 3 gA2H
A, R, IR, F U, vk, Bergs), wag
AEA | AAER, o, AR, ISWE, SEAANE, SUu, 34| 202 | F3dolgEY
Wz, 33U A
e Y S 5| AA A 4+ WA s Al 2025 ALEAME| A
gAETE | (BH9F9A - FUE 3 5 x 100 2025 | mREAAA
HES A AP, A S| E TR R AT PPplot QL FaghE AL Stk
& glsrt. 1 Ak WA} ol Egre) M elel A4 o T AR A H (R 904 ol A W
A& FA9 R skl FEIgh FAlolu UALY JHE*OI 7t =EEA] o, By Ao F-o4d e gty
VR ool M@ A ah BRAMI] TPo AR 55 X Rtk 2 A1 FF (R 5) A 2 ARl g5t
B A0 2 watsl gk 3hA 32 P o] sjAlof A F 4 ] QAo Y A S0l A SR BHY 47
4e B9 Y A RS S Y S (-)2) RO YERThB= 0008, t=—2.158). Tht
W50 fole ny Ao dgejo] BAMoR gr wy A9 fo)4o] BRE|X] ok A oA i) &
B 9o getol shustelont, By MALRols O AMSE FAIO] AT A AR ASTHS-2A5] fefs)
2 9ol A A9 Folde AF A Aol L A Uk 5 glom &, o] Ak w1, wdl 20)4 2
Az R YT 4o Ao R AgeiA R E AR o] AARHe 4E Walshs 4olA
GEAFSFEA Avke moot ek S mgel & uk AT
ool A, A AL Ao & F w1, A ol MY A X ZHI} ThoFdt X 5L et
o wHl 2, SR EA fY wH e BAMen § AR Ay wsel oy Az o
ofFtglot, &R BA f50) BEl 4, 7 A G Upehgth o)t obA AN AN, v @A St
w5 GolRz 00504 B A ol g AN BHOR HTal] ek, Tkt A B4
=4 ke wehA o % AR Aol e mEl ghio] AlRsjelo] Wakial sk 2 AT o] 3
1~3& FA4 0 & 7)%51 a4} Fe), TR & 4 ik Thet R Rl W) %w
Al B2 1-3)9] ATR= do] BIEIA) Qgh o] BUekA omE, B fol M fol4 ol
& A AGe qoR R e ey A AR A9 2 EH] 2715 43 v wshs EﬂOﬂ%f&
of sk s 477H A o2 fofslgich kL e A7) e

Al 8 (2 E 2)0l| 4 += 191 GRDP, A e, S
o SHASHEe], S EA RR(EE 3)oA=
1919 GRDP7} -2J3t A 0. 2 Uelgt. o] Ail= A3
Lol A I T @0lo 7 WS R Qolel FHelt
g 7T A g, A B0l whet A A, AR

=2

(

3‘—/%-]

J
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A 2E BEUE, vaof e =5
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T
olek. $-41 i pel @9le] AxHdol gt Aol
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A - ok
E 9 Hn oA CkEMEs|HEM
md 1 FAX g 24 2 =4 43 2d 3 SR =A] £33
(n=229) (n=78) (n=41)
E=FHE(X) B t-value VIF B t-value VIF B t-value VIF
Afas 1.291E-01 |  5.894* 5.558E-02 2.534* 1.100E-01 1.067
L AF 99
891 | -3.262E-08 -0.209 | 5.840 |-1.013E-07 -1.017 | 5172 | -6.545E-08 -0.246 | 5.984
w33} 4| -4.205EB-05 | -2.341* | 4197 | 6.021E-07 0.046 | 3516 | 1.142E-04 0988 | 3.773
2. A4 39
Z)Z=)4> | 9.175E-04 0.050 | 6.501 -1.517E-01 -1.820 | 3364
191 GRDP | 3.129E-07 0.003 | 6.086 |-6.087E-05 2,140 | 2557 | 7.774E-04 | 2.850** | 3.737
3. A9 499
AAPAYE | 4.058E-04 1.061 | 4.306 | 8.469E-04 3.081%* | 5020 |-4.719E-04 -0.763 | 3.686
Bl 2| 1.522E-06 0.176 | 4.655 | 1.063E-06 0.173 | 6.842 | 7.295E-06 0423 | 5.242
HRE S -7.011E-09 -0.011 | 9.284
4. 2% 949
g sHA) 42| -5258E-03 | -5.356** | 4.863 |-2.454E-03 2.626* | 3211 |-3.275E-03 -0.873 | 3270
SAZTHE | -6.912E-03 -1.049 | 1.930 |-8.823E-03 -2.160* | 2.863 | 2.290E-03 0.125 | 1.856
SAE R AR 0.177 0.177 0.231
F (4988) 7.140** (0.000) 3.064** (0.005) 2.504* (0.031)
md 4 PR TA 53 md 5 7 x| &3
(n=34) (n=76)
E=HI(X) B t-value VIF B t-value VIF
PAZS 1.009E-01 0.935 1.520E-01 2.552%
L ¢+ 99
sl -8.901E-07 -0.180 9.092
w33} 4| -1.726E-05 -0.171 4.920 -4.928E-05 -1.183 2.880
2. 34 49
EAESES 7.818E-02 1.044 2,531 -1.468E-02 -0.216 2457
1913 GRDP 7.332E-06 0.023 1.888 3.183E-04 0.587 2.820
3. A9 99
ANAAL = 7.596E-04 0.601 3.907 2.677E-03 0.951 4470
8ol 22| -1.964E-05 -0.282 1.157 -1.127E-04 -0.397 4.843
4. 25 39
g sHA 42| -4.642E-03 -1.173 3.953 -8.410E-03 -2.158* 4.092
sld=uhe | -3.764E-02 -1.535 1.975 -9.714E-04 -0.060 1.162
SAE R AT 0.026 0.070
F (5988) 1.126 (0.377) 1.709 (0.112)
*0.05 FOE, > 0.01 FAFEAA Fugh
gt gl 7S AR ohE 4R fE o B =] 7] pFotom, 4l x| EAJof ulal 2pEshE 29l
3 A -9/ o] FREA] ool sl -3 ol thaliAl o] EEE| Q). @8] BE AA|7F gt dR o
=82 AWAS EHH 0 & Adsty| oYk &4, 7| A g A 4= 8.%l0] BAIH OB F-olekA UEl S
EAYAT IHS B FaFFAQloR e Btel vl o]t wm B} g Al Qo] BT Aol
T2 AA o I EA Fougt Qe g 1 o DA A 73S Kotk ot &2 3 HE
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4o sk Ao}

o), meba] 2] 2

=290 o] =]

S IEEE ERRE
£ wfet chodt
Qv 5 glge 3

L

H
YA oAl Lotk thekel A £
of L TS BAT B vt S-S AAF

= v wEh7] §5] GeoDa X213

Ao Edoil mE ol Szt miE

[l

7 EASHA] G BA A 87 Al FEA
Aot A sto] 1y x| o] WAYsA] YL §1gl
tHE 4 o] 4= 5.15). E4] A3}, Moran’s I*= 0.2382
(p=0.001)Z, H a7} E4 X<
Aol ERIE k. AR =
S 2] Moran’s I7} 0.1757(p<0.00

T 02 el
2 g3k Fo| = 22}
DE 51 Uehh, 5

Wi PUSEE AYEA e UE TR oL S
gl lmgleh o)t At (0] B AT AR 1]
BA O oleeu, myel g e A9 o] FH o
g5t 22 e e AS ARk ool Bk AEAE
B ARG S )2 A g oto] 1 A v
& stk PAeR, Shuse] B0 olEAe T

- 551 -

184st9l.om, 7 A= 3 102} 2ot Sh= A1 (spatial lag model) ¥} @ x}g-o] &
2 5%t Hla 44) 9] F3E A 2] o)AE 1ok 37 AR H(spatial error model)
15l7] §1a) Moran's 1 ALESIAcE 37F & A8l
A(Queen) Q1 71502 AEE, AR A ololl 7t o} 4lo] F24E ol ek
10, Hn 2 3|2 HE Znt
i ARt g =g SRR E 3ot
P 0.266*
A 0.342%**
43} 0.129%%* 0.110%** 0.136***
st ol —3.262E-08 —3.240E-08 2.074E-08
R F P B —0.000042* —0.000035* —0.000044*
RAR= A e 0.000917 —0.001797 0.002150
1¢1% GRDP 3.129E-07 1.332E-05 —1.120E-05
AR = 0.000406 0.000414 0.000354
HY £ 1.522E-06 2.605E-06 1.842E-06
s} s 4 —0.005258*** —0.004646*** —0.005729***
eSS —0.006912 —0.005652 —0.004710
Adj R*/pseudo R? 0.177 0.252 0.275
AIC —943.598 —951.551 —958.132
SC —912.694 —917.214 —927.229
Log Likelihood 480.799 485.776 488.066
Z£4&H4 Moran's | 0.2382**
ZEA} Moran's 1 0.1757%%¢ 0.0316 —0.0002
LM (lag) 10.907*
27+ Robust LM (lag) 1.065
LM (error) 15.347%%*
Robust LM (error) 5.505*
Likelihood Ratio 9.953** 14.535%%*
e 001, ** p<Ol, * p<.05
* AR gk Adj R, 3 ARF Y gk pseudo R°E A& 7] 22 Ay v o, 2y 7t A=
HlaE AIC, SC 9 £&=H] AL 7I&ez 3 =H] AR 74 303 ARE T} detdge |Eukcige=b

i
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(hile]

b

Of

AAPE) E A B YR F=R|(27Ee X))
2 TPs) Sl8) 21 S50 FHE AN
o} 712 LM Z Aol A= AJRKp<0.001)2} £ 3K(p<0.001)
7} BT 9 ol5lgl oL}, 3t FE| o] Tt ojFA o] THE
dle) AYEAL] FFS % = YonR ol FAa
A LM AAE 37 &elstgtt 1 Ax) AR o
OJaA] o2 HhH(p=0.302) LA} -F-2J8o](p=0.019),

Frexmdo] A3 A8 WekH k. AA| 34
Ailo A= %’—{ A}l o] AIC(—958.132)9}F SC(—
927.229)7} UWHAIEH L El(—943.598, —912.694) X &
7}*];45&1(7951 551, —917.214) Kt} Zlo} =& A5}
L7t eshal o, mn] A Al f-olshirk(14.535,
p<0.001). 37tex}md A8 & 2-x}2] Moran's [+
—0. 0002(p:0 440)2 F7F A7 Ao EA A0 2 8.9
1) 9 271 SLHISIE, ol A S0l
AEE T 22, darh A Ao FoE= g
&iﬂEE}tE% of) AR A| 982 A & of o] F1HA]
O 2 FAe =N Yehuhs At 7ol S5 AAF
3t} o]g|3t o do B Ab-T A 29 XFH 27,
NERWSH tholg £ EL 3ty Eu3 A, E5} 2

o = 2
44 &AL B4 9ok

V. dE
B AT Aeld BelA] Ha HEe| that A%
B4 59 B0 R Sk 15 A A R
WA, TR AL L el 232 el U9l
ok, 1oL o) 2] Sl uhet 31k HALE Holu,
3 o) EA4of upe} k2 BRI Bl o2

2 9]
3 2 Aol A4 ol wame} B W) st

SNzl g

Los0rche] 5w A7l 1 2451 0], BAVA
5] Wk e & A0 ek olefat i
o FHI R A= Srlolq S ol o) Ao 1k
of E3tat aElo] Aol BT o) s A X
o, Bt A 2|, At A 4, A0 G5
sfsto] ul - gatslglom, Aol e ket B e
3} 144 Aol Belat 4 Qloiek. EF FHEFES}

T ATV 298 B9, o] E7 ofee WA o
57 iz Al & SRelsiic nhx ko e}
SEEERE e AL EEERE EE R
ARAE HH A 22 ko 2 Bh 7 90k Aol
e Ao} Pum SaE g, Ha e sl
ot dekel EAH AR7E AN EAE dokon], U
Ao ol iz 1 2A10] £0 o] Sl eoes.
cLefif o] o] U WSOl 7 ffovg
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14
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Al
olie] AnE F3Hst ,5— A7 A A o
of 352 A ol | o9] Q17 Ata]- A4 B4t
B2 g olEaol B3A 02 Agahs 2|2 WA
o= 29sgIrks o] 9|27} gick G s B B2
° A 598 S ol Ao kel B7HA Ane
@ meistol puske WAl 2 498 ot gl

1) glu @4 w53 T} AE9RE Toll A 3
28t 5= QItHWestberg, 2016). HA 283 THL
A 4= ZrAa=E QIgh &t $9n] A7, wSAJH
PSR 2 HwEHoka EoiJack and Sludden,
2013). B4, ABIRAA BHE AF, A 2 &
Hol|A F7HEE], FEHSY AER Furt 2
P ok B, Hurt g A9 ALES,
257 HEo] w1 AQAA7E JAE Hol
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