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1) ] R

[ 7h2E 35 B 20 tH 20 50 FARE S A #2250 %R (Eisen, 1951), {HE |
1968 ‘EE[E R £ 5K E Y (RybaR) AR T (HEHIEY:: — M AWM AR, 4 HIEH
T HEHEEZMNTTFH (Ryba, 1968). FWIHF 5 £ B0 & T #F LA H
(Philbrick,1949) . #{ & & Jitifi 5 (Gilbert,1973). # & #4523 (Gould,1971). #
FREZAZSR (Ryba,1976). ZiE X (Maxfield, 1972) %575 1, (H4E 60 ALK 70 A48
¥, BE IR AN 24 7 (Johnston,1986); [E# 20 4D 90 fEACHBI 2 “ A4,
SCARER IR 5 NSO SRR AR R 7, R R AE R AR O TR, Ak 0 Ak
HA AR E 2 0 Sk a2 M AHE S R R 6 R KA & R USRI S Ui &
A (Victoria et al.,2011; Johanna,2012;Wu et al.,2015); IHAh, KRG T LUK S EAE %0
WA PR URITE G50 23 R v IR PRI RE I JCH VF 22 538 IT 70 088, B (15 50 T IR 2 DL
AR R 2E 2 H B 52 5K Peter Meusburger B2 8 S F4m ) CRIRE 23 [0])) RAEAE CRELEH
Wi, HAAZ KT #E 5 HIR B2 R A BAE ¢ R 1814 (Peter et al.,2018; Holger
etal.,2019).

[ 2 R ZAE 20 40 90 AFEARH S T A6 N H0E s B i @A 7t (PR, 1997, %
BZR, 2002), (HKHIDURKRBECRGNS . IEFKR, FENEXIEEE RFRE 78 %,
2017; ¥R %, 2017; MRS, 2018). #H Wi niA 5 Ess (REHIZL 5, 2012;
BRI 5, 2016; BURRAT 4F, 2017; XYL &F, 2017 WEREL A%, 2018). X SHE B
RIESIEMZE IR %5 GBI, 2007; W5 5, 2014; XK= %5, 2018; VEMN %,
2019). EEHE HGXMAERE (A4 2, 2016; G 4, 2016; BT %%, 2017; X
T, 2019). HEWHEMA (RE L, 2018) VUK EANAE BT R K 25,
2014; M %, 2016; HIRA 5, 2019) S HBHATHIA . SR, BA WM E T
BHEE AN A Hh B S S HCE A i, LA B R AR D B . &
Gr 2z T A B 1 KB BOE I 7, — S22 R L [ A S RO 380 R R AFAE X
S GHRER 25, 2017), 016 i dh X SR 80 el A7 E B B X0k 22 SRR AE GBX
Bidk, 2017), ZM T ARREFMEE KB =250, BxteEEE SR HE =
(R IR T A A A2 o [RI, AR 3 222 [ A0 PR o B AR S HRL 20 F 2 A0 SR A8 Bl R4
HAEHREZ L.

FRER S D HURH A THESNN A AREE (FKIE 55, 2018), 545 KRR
NV RN OB & 5 B AF LEX Fh 2 (R RFAE 2 A SR B 20 A 2 R) S B 31 S 2 1E A 5 IR
JEAOE? Gl SN 2 A R AR S R i R 2 e A4, FAEF 3R/ 2 ylal 2
R, A PAH KR 31 ME OB AR T, DA SRR R TR A U TR AT,
W50 B A S BRME 2R R R I SRR E . 2 AR SR AR K s (R 3R, DU e S HRL B
2 B A5 J53 5 R F A mes 1) T B L) 2 A

W€ /e RSl IWARES

1.1 BIEKIE

HEE RO OB AERR 2 AR B W e AR 2 08 P AR SRR SRR T (R E A S
THE%) (2001—2016 4F); RN E & 9 S5 RE T (FEBE S R g0H %) (2001
—2017 )5 HAEN O HIX A7 B s 0 Rl R H R IE T (P E S i 4E %) (2001
—2017 4F); Blk N 2 BE R E AR KRR T (P EZ 34 %) (2001—2017 4F). fEbs
KSR BB VR AR, AR BOb s R TR 5 3 K2R AE
KR, RPN EL R ARG HER 4 E 31 M HATBIX (NEHREG
HXD,



1.2 ARG
1.2.1 PSRV K FHLESTH

W PREE  FE R EOEFR AT n AN X A ST 20 AR R AE N2 A 4 B R EeEE, mT DA B
Ry |2 = g L e V178 T BT TR SO = /A= Wy
z in=1Xi
>, X

A n BLS, RRERA MR KR 5 M XEEE S ERMEL, CRs{Hk KFRIHS
B AR, RZ TR
1.2.2 2 X4
D R E M. IR R M2 REEE s AriE s b B 2R E Ak fm . Hd,
FIH 4 J7 =8 Moran’s | W7 S8 BR MY Z0A TERS A B2 0] o0 A 2 B AFE ST B SR TR el B
W%, HHEARXAN (Moran,1950):

XL X(X X
S zz in=1z :=1W ij

CRn = D)

(2)

R XioWKB i R s X IR T Wy S as AL R, 23 (AR 1,

TAIAL S 0s 77282 HE o _ (X=X, %t Moran’s | 4554147 2 4511 K23 (Moran, 1950):

Z(1)= (3
Jvar ()

X E (D AECANE,; var (D AR

FELS E WE MK, & Moran’s | WE A 1E, FoRERNAEAERERRZ (85
) B XAESR EEEEE. K2, #F Moran’s | B N7, NFRIEEX S FIAEXK
HIRBEERAEREA BENTN ER, MBS, 1% Moran’s | #1112
H-1/ (n-1) B, WEIME (B4 AH B A0S, FEZS (8] EREL A, 7SI /2, (B (AR E
R g ST R T R 2 A 2k A2 fk: CONTIGUITY_EDGES_CORNERS (E{FX queen’s
case) [H—PaBEE, FFEHATATIRMEN . Z BRI EIR ZE, p (EFRRER AN R e
BEATL 73 A1 (R
2) JRlEa HAEOG . GIN Getis-Ord GiSke Il B Jay 48k i 2 8] SRR AR, TR 00 AN [R] 2 (81 fr
B e SR %, B IX Chot spots) 5v4 AiIX (cold spots) )45 8] 43 A -
Getis-Ord Gi"iTF A (Getiset al.,1992) Jy:

ZnWij(d)Xj
G (d)= 1 —— 4

n

> %

j=1

NETFRREAILE, %G (d) HAThREALFE (Getis et al.,1992):



uey_i———;— (5)
ar(G,)

Refs E (6 ) Mvar (6] ) 4R ) MECHIERAE RN, W (d) RETRE. R Z (6]
I, HRH, Ui 4 KEE P A R MRS B TI900) R S 2 R
AR RZ, MRz (6] ) A, FREH, WY i 208 LA 7 e S
XD (R THM) , RIMEEIESR (AKX CER %, 2018).
1.2.3 HIZENE

MR R4S 77 VA 4 2 B8 4 R % 1 256 T R O PR B LA T 36 R O e
F1, AERB I B THRI . A RIS TR 4 4 W% (Wang et al, 2010; 2016,
ERE 5, 2007)0 4 I T AR FE S L 7 22 3 e 0 B8 2 O AR
IR 915 B8 T PSR ISE R AL % 32 T2 T AR 2 /B 738 TP 5 2 R 0 o
S HE AR RRIE . BRI HAR (Wang etal., 20100 Jy:

q=1- —=1- (6)
N o SST
A h=1, -, LERYBEET X K52 No AN EXIREALSG o) f
o’ AR h FIA X Y A M7 25 . SSW ORI SST 43 Jll N J2 A U 28 2 M4 X i 7 720 q [
EHCN0, 1], AEBOREET Y (8] 70 7 ERE R ARy Rt B AR X AR, W g fE
RN B R X RV Y BffRE B, [ BE5.

2 HREERONLHCE K S AR RHIE

2.1 EREHRHEZ6 “v” BThiEE, FRFREBTUEREKX

2000— 2016 SEH 25RO B ERAELCREE B “U” BRI, (HAak 2K,
TERCAHEE 1044.18 J5 NN %) 1 457.84 75N, $¥RIE 39.62%, EIJMEK N 2.11% (B 1.
MANFEBI A, 2000—2009 4 &5 IR BB fER A HUe ik B ey, fERA%H 1
044.18 75 AN hn%) 2 033.11 /3N, MiEik 94.71%, FEHK 7.68%, 4bT 2uE FTHBEL: B
o, ERARHIEFR/DES, 2016 FAERAERIFE 1 457.84 TN, JiEIE 28.3%,
BI9gb 4.64%, AhTHOE TR B . SEPERNHE RBHI “ EF— TR BrBohE
FEIE, FEZHERBEBOE. NOS&FRRESERZREM. Ho, 20 #2490 FAKH &
A4 L a8 iy o FR AR A S RO R B A BUBCR 20 R (3 R A SRR R
W51 J7id s Kadys 21 20T Py 2 U B RE R R S B /1 B R, [ SOE SR
H &S B, Wi 2= . A SRR NSRS T Bk e S EE W51 ), 1
TN R — e s 1A E NS N R W > . A ERECE R R A 2 AT AN v 2 )
B, PR E YA R A, R A S IR B b ks .

MANFZERR AR, A HRME 2UE 75 AR A I AR AP B R 22 5 o TEAR AR R Ty
[, 3 FPe e Aoy il vt e > Wl i b > 4 T3 fERAE A AR BE 51T, 2009 4 LA
AU T ARG K e TR (195.69% ), H IR Ry (87.77%), 1 H & 2 R 3K A 18 (71.69% ),
2009 4 LAJE BNV B AR AR BN PR e bR (46.49%), HUCONF TR (21.99%), 12
KT FEmE (14.55%). afiskE, FEFPEFPNEE P2 REFR AT, B T¥RIEMH
SEH PRI TR A, T B 2R R R, R BRI 2 BN s R g 5 A . E E
WA TSR, ARSI ZE R IR ST tE 285 KR IE N AE 11 DA R R R 2], &6
O S HRAE X AL NABE TR ol BT 5055 J7 T 16 25 3507 L, X LA 2 4k 2 XL 5
HE T RMAA B IR ER,
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Fig.1 The change trend of the number of students in secondary vocational education in 2000-2016

2.2 FFRIHET S FAE, HBEPHEEANHES

5T 2000, 2009, 2016 R EIMEIER AR, FIH ArcGIS10.6, K H SR 570 4%
B 31 MNME GATEUR R B X L s E X R X FMIRAE X 4 Fp2E7, 2000—2016
A, E A ST A AR A R I B A 18 S, AN TR A R AT R AR AR A (] 2):
B X R I K E gk, TPRE X 2IRARSE YK, e X IR SR R, TRAE X
MR AR 7K. BAARE: D2000—2009 4, IR0V Z0E AKF 1 X IR ML,
EEX . REXAEY 5K, FEEX . PEXAB R . &EX A EE T A, T
BB -5 R KR AR X A X AR o EE TR, TR
—B Wt EE--RE T BRI P RAE X IR IR AR, TR ¢ BN S
B “m-5-” HRER X FREES X REX 2I/NMEY K, B “H-5-" <5
B WRERXMTE . BEETX. ©2009—2016 4, mEX. el XA W, T
REX . REX AW 7. SEXEIORES R, Bl “&-187 & XM REFX; F
EEX AN, B N -0 “ R -i T PO XA SRR X
ME X IR 5K, TR “E-Be—i-s8-8- 7 & XAHEE . T HEPX; REX Yk
BERIEY 5K, TR “ B--NE G- T H-F 807 -3 PIRE R XM B, X,

2000—2016 4F, H[EH SRR 20 A AR SRR, R IR TR R, PR
B R A4 A EN4EH . 2000 4F CRsFRECN 0.34, TEAZA BUE T TLALI & 14350 il &
WZ5. R YLF5. Juldb. T74; 2009 4E CRsf6#h 0.37, fERAEJERTHLALII AU ALk K
AEREKARE), RN AR WEES. iR, VLR, DU)Il; 2016 4 CRs48%CN 0.38, TERAEE
BT FALIIE ALK, 81T AL AR AT 5 T tiZs, PO)IL VEJ5. %
RS, 2000 4F DIOR A EAS [F] X 48 A SR HR 0B R R RS 25 5%, (HIL AR R R i
ARG, b, R, RS REH XA AR R RS P8, RIEEATERENER
R, THARE X EAEAEE U7 @B XU EA E X s R B BN E
B, BENEREGAEER, HTEEAEE. X5XEMEH RKEN B MR REREERAL
()75 3R A A [ 48 XS 88 N 193 A R 5%



B2 hFRIHEERERTENH
Fig. 2 The spatial distribution of the number of students in secondary vocational education

T ZEET ARG IR ST R AR ARERL ] (HTIES . GS(2019)1815 ) £, EEITEEMN.

2.3 pFRIEELR “GRE” 5%, AEXEREKESES

2000 SELIK, AL E K ML E LR, AR DX SR D 380 UL K HL g
KAAES I 2250 o DAA [T 29K T Jbrite, $2 b SR I 2808 AR A AR M HL R e ]
RI7 75 4 PRI R “CPAFRL M R R GR Do EEES PR T
RIEUL “Hipg i RE, HeEEXEER 35.48%, HAMENMBE/N. KIS, F2EI)
ATEL P RE N B = K EAET AR AR I X s A7 “FRFFRL” B X & 5 4
22.58%, H AR AAERA AR HAE DL, BG4 PR SN =/, 1)1
IR TIPS . R RS, IR RGE A AR R, T PRI R N L AR,
FE AL, “FaE 7 b4 E A XEER 19.35%, RIGMBR, HKig, T
SMAGFERT R AR AR IETT N FOR A R X
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Tab.1 The regional type of secondary vocational educational development

[ AfKID St TR mE. WL TS VLVE. 2. IR

36 GREFRD M. T, VU, K. B, TE. HMN

MBS %itD) vl Beph. BB, PWEEE Wb LT EAR
Mg, REE, Jbat. Ly

IV (Rl HE . WL IR L5, Wk

3 HHEENLHAE A MR

3.1 FFRHEKETEIRN

2000, 2009. 2016 41 [E &RV F 7K ¥ Moran’s | {5454 0.381 2. 0.246 8. 0.215
5, ¥IAIES, H¥@EEEEKCPRL (£ 2), B 2000 4F LR E AR ER L E KR
FEEIER) 2 A F A C &, RP &R HRME 380 B 78 R AR N U 22 sl st/ I 48 IXAE 23 (A B 43 ) 4R
B HEF AN B2 E KT Moran’s | B SR S/ N, UL FR 2SN E £ 5
RSB T9k55 . 2000 —2009 4 i S HRMV 2 A 2 (A1 AR SR AR B AR B K, Moran’s | T B FE
9 35.26%, i BHIX — i A H AR TRV R KA A 8 R HILECR AR S) s 2009— 2016 4 H1 4 IR
MV 25 R G2 T AR T R FRIR BE A X 852/, Moran’s |H{H T [ 12.68%, 5t BIX — ) 125 (8] % &
BENPIAFRE -

% 2 2000-2016 EhFIHEKFELBEZIEH
Tab.2 The global Moran’s | index in secondary vocational education level from 2000 to 2016

F 2000 2009 2016

Moran’s | 0.3812 0.246 8 0.2155
Z-value 3.5739 2.3848 2.1846
p-value 0.0004 0.0171 0.0289

MREZ A% RE (K 3), 2000 4 LRSI B E K EAKFE “ARUTER” KA,
WM R 2 2R EE O b E R L B R B IS IX, R IR Ik . 2000—2016
SRV ZEE 2R R IR AR Sl OFGT X VE B I “Uidi-9 7k~ %, 2000 FE# X
FESAGIEI R WA AR, LI, ZBIEE 5 MEIX, 2009 AEVLHR. kiR H#eilX,

X B 528 XA B0 Le s 43 oA 16.13%- 9.68%. 25.81%. @k i [X 76 B I R 40k 4
2000 “EEBEAAELR. RE, B, WD, REE. &, . WIS Wh. Wik, &
PRy i, T 13 AMEX, 2009 FEAb AT, KE. B, WL, 1050 5 M XIB RS

X S H L9351k 41.94%. 35.48%. 32.26%. @A X IEERIN “¥ik—lds” &,
2000 FF EESAMIERHIL. FHR AZEE. B, =, 5% 6 MEIX, 2009 465,
R B Wi, 755 5 A X NI miX, BRI, WEE. BRI, Sk 4B XEH
WA RIX, 2016 S fE BeMls WivL. il 4 A IXGER ke AIX, D)1, PE. ¥ 3
B X HENIRE X, 3 AN IRVA m X 74 XS B 2 30l o 19.35% . 22.58% . 19.35% .
@ s IX 5 IR i XJE R R —8, AR “Prok — s ” s, SEeE b imdbm R4y
sk PHREURHE, 3 DM SIX G XSG 22.58%. 32.26%. 22.58%. SAINE
FETNL A E B RE RLhE R, BAEHEARRERME. ZHXAMBEAEHEX Y

AL PE A2 AL TR IR X



B 3 hFRIHEKETEEREX
Fig.3 The pattern of spatial agglomeration of secondary vocational education level

T ZEET ARG R IR ST R AR ARERLE (AT GS(2019)1815 ) £, EEITLEN.

3.2 pEFRIHFHEK=EER

M 2000—2016 FHEEHPNLHH BK Moran’s | & (3 3), it RN BUL & AR B,
[ o A R 2 B KA A7 7E TR 23 18] 19 AH DG . 2000— 2016 4F P45 B 240 16K 42 %) Moran’s
| 790472 0, HIBIL 0.01 BFVEACTRS, BRSNS AR 2R AR, B
BUERERO R BR (BB M XD R EREK. WARNBA, HSpLEHE
BRI B R AL A E W 22 5] . 2000 — 2009, 2009 — 2016 4 i 45 BN 20 A 1 K i1
Moran’s | 73534 ¥ 0.400 2. 0.268 9, i 0.01 &3 VEACTARR:, WHI 2 i Brp S
AEMREFERI L, HHIWE TEES. 5PSRNEEACT L, R
TR (AU S A B, BT SR 0 1 I bRl e A ) A X IRV SR L rh SR L 3 A K
P LRI B A



7 3 20002016 FHFRUIHFEK L /R =R
Tab.3 The global Moran’s I index in secondary vocational education growth from 2000 to 2016

i B Moran’s | Z-value p-value
2000—2016 4F 0.4720 4.350 2 0.0000
2000—2009 4F 0.4002 3.7679 0.000 2
2009—2016 4F 0.2689 26114 0.0090

MR EERE (B 4O, PERNEEEKE “RATR THKE, MaXFE
SIARTEVE LK, JF B VE I PR R R s . Bk BE, 2000—2016 S ERNLHE
WK AX ., BAXAEXSHH 8. 10 4, HA XS 25.81%. 32.26%, L& “Hi-
)-SR R KA X, AL SRAARIH T = A R X s SR 74 A
X, $EHH 2000 4F DASK PG S X B R P S BV B0E & g KRR X, BRI CE X3 i
MR A BT . WAEIR A, 2000—2009 42BN E K AH#S X, A X
G 6. 84, H4AER 19.35%. 25.81%, {EFUESHLIX AL “Hr-—H-F-#-)I-B” &EH
BRAGTX, TR 5 - -3 - -3 Mg g K AR “ TR0 K=MK X
2009—2016 FH RN F B WK MA A XGRS 4 4, HEER 12.9%, A s Xk 13
A TR “TR-m- 5" PR IE R IR ARGT X, 1A s X 3 B A 7R AL 7 R X

B 4 hERBEERTEERREL
Fig.4 The evolution of spatial agglomeration pattern of secondary vocational education growth
I ZEFET AARBE R RS RE R rHEE] (IS GS(2019)1815 %) x4, JREITEK.
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4.1 FZNEFIEE

FEPNLEE KM 2R %, EIRAREZEZHE K. S5 KR
At R MBI A 5. BRE, HERNLEE RN LR AR R ek
HbRH)E A 2058l , HBEXN R RARE, MEREMERHEEANDIZX ANDEE. A
P NHshaE Rz ; EhEHE. At EE ST, PEPuLHE 2 b
MOAMRT SR T EER 24" #E, HRRAZE GHET X E Bkars sz, i&
ZPEE R P TER L WEEE N AV MR R R Ji5h, hEERNL#CE DI IR E
R AT R TP AE S RERAR N A N R A, i@ T kIR R R, HEFEHRABTE
KREHFELRE, X L5 KT WBURN UL 553l 77T 3788 2 50 21 X 3P0 #H 1
RSk (K 5. Bk, WHERNMEEE R K5 kR k&N 3 4
28 P2 I 16 A PR 70 DX 3R SO 3 E S A% R AR S sz bl (R 4).

Bm  — EEA
\_/E5FR — T
E 5 XEhFRIHE LR
Fig.5 The influence mechanism of regional secondary vocational education development

F 4 HIMERIEREER
Tab.4 The index system of influencing factors
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Fig.6 Factor analysis of spatial patterns within secondary vocational education in 2016
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Tab.5 The variation trend of intensity of influencing factors
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Tab.6 The dominant interaction factors and its function type
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Abstract: With the transformation and reconstruction of China's economy and society, the role
and influence of Vocational Education in the development of manufacturing industry and social
equity has attracted the attention of the government. Secondary vocational education is an
important part of popularizing high school education and developing modern vocational education
in China. It is the foundation of constructing modern vocational education system. It is of great
significance to the cultivation of middle-level skilled technical talents and the improvement of
labor market. Based on the statistical data of the development of secondary vocational education
in 31 provinces and regions in mainland China from 2000 to 2016, this study focuses on the



spatial clustering characteristics and its influencing factors of the development of secondary
vocational education in China, and adopts the methods of geographical concentration, spatial
autocorrelation analysis and geographical detector, etc. to explore the following issues: China's
secondary vocational education in time and space How does it change? Is there spatial
agglomeration? What are the factors that cause the spatial agglomeration of secondary vocational
education? This study shows that the development of secondary vocational education in China
shows an inverted "U" trend from 2000 to 2016, and the geographical concentration of students in
the provincial level is gradually increasing. The provinces with large scale of secondary vocational
education mainly include Guangdong Province, Henan Province and Shandong Province. The
development of secondary vocational education in more than one-third of the provinces in China
is characterized by small scale and slow growth, such as Beijing, Tianjin, Shanghai, Fujian, Hubei,
Shaanxi, Shanxi and Northeast China, while the "growth" provinces are all distributed in southern
China, including Anhui, Jiangxi, Hunan, Guangdong, Guangxi, Yunnan, Guizhou, Sichuan, etc.
From the perspective of spatial relationship, there is a significant spatial autocorrelation between
the level and growth of secondary vocational education in China from 2000 to 2016, but the
degree of spatial agglomeration has declined, which indicates that the spatial balance of secondary
vocational education is constantly improving. In addition, the overall level of secondary
vocational education shows a trend of "moving south™. The hot spots move from North China to
Southeast, central and South China. Shandong, Henan and Anhui provinces are always in the hot
spots of secondary vocational education. The hot spots of secondary vocational education growth
are mainly distributed in the western region of China and show a process of transfer from
northwest to southwest. Tibet is always in the hot spots of growth. The main influencing factors of
this pattern change are school-age education population and secondary vocational education
development conditions, while the role of regional economic development level is relatively small.
The interaction of different factors significantly affects the spatial pattern change of secondary
vocational education, and mainly through the interaction between the number of junior high
school graduates and other factors.

Key words: Secondary Vocational Education; Spatial Agglomeration; Spatial autocorrelation;
Geodetector; Geographies of Education; China



