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Abstract

The relationship between vocational education and the coordinated development of economy has
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become an important part of the educational circle under the background of the integration of in-
dustry and education. Based on the economic data of Shanghai and the development status of
higher vocational education, the results show that there is a positive correlation between higher
vocational education and economic development in Shanghai and a strong correlation. This con-
cluded that should be led by the government, business owners, colleges main body of multiple
collaborative work mode, innovation depth fusion mode, build the healthy environment of coor-
dinated development, in order to realize the Shanghai higher vocational education and the coor-
dinated development of regional economy of long-term mechanism, for the development of voca-
tional education environment and education system constant sublimation contributing their Shang-
hai wisdom and Shanghai strength.
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HEKRIE, HERNE, HESANREFHLRREVIMK. FARE&GEHRFMRVHFERRAEE
HRRE D RIREE, HOETTRA B, QU E AR R R BEFREORERER IR A AL Itk
LA EZ DI RE1] . BSOSO EE KRR EAL, PR 1985 1) (pIth Rk THHE K
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w4, FERIRGFFMBAR G TP R R FI AT, AR B 70 0 B X 2 T g KA
SRIER TR E ORI . — 7, @BABE D) T a5k e, NI B AL R SR
BRI A OREE, 53— 5T, 07 Qi PR R e T A I o B Ak SRon 1 e A 1R A 1 )
KIEE . 3 Z M AL A T, AAAERRGRIRARTE, (AR AL E 5i05 252 R
BB A S — B LR &R P8 00 . B RO R AL T LUE W FE e R 2 15 5 3
LA RS . ANA BT RS SAT A A SEE . LA JR i 5 5 L S AR R & DL AR R
R 5 N B AR B2 5 R AT PP
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21 XTRIHEESZF AL REENEES M RAR

BOVHE 545 il R BAAE RN R E BEABE S TR IAANEGH . £ E 55 g AL S
W7 (20100 A Js ik, SRR B ML B AR B TCE AP . BUTE KA R BRIEAZ . 5t
SREAGHE N, XA P EE MR E T — M4 TRk (2017) X $5k 58 54 Fi X
W2 RN T WTA 23 i BB Tl e B . B A= E 45 M VT ECRE RS I BUIR, W 98 R IR — 7
W VE R FR FER AT, 58 Pt b B B AN BRI AR R R R B R, S = P T s ok,
SEA TN BT R[5 230 E R 2 (2019)7E A X IR A BRAFAE L it b, &5 AR
BENA TR PGB SRV, RIS S TG B R E A S Fr
FEAS J2 55 i) L[ 6] o

BT R, SRS TR RAeAE. PERESHRE T REAMBORE .
SEURANE 21 R (2015) 48 ) P i BRBUE 5 X IR A DO & i 7 B s B 5 P we SR 4 iR A — 1R &
PE. RTHHE BN BRI 2SR RE JI[7]: MR 51 (2016) WA A i HR B A N 7 b 45 4y DLIE [X 330 b 45 4
TE5 R S KPR UUHC XA 5 R K, RAXAEA B 2 M 22 5 B B R M B e i X [8]
JEF(2021) 32 H B HRBEAR Tl 15 B 5 7 S5 AN UCC 1 i), ORBURE S Al 22488 =3 2 [ SN s
1B, BT ESRBERE, NXEFLE5 IR RRAEE NG A T AA9].

22. RTRUIBESZEFIFEALRHOELHT

KT HEESLF AR ENEMHTRARZ, FZEAEIE A SRS, WA s =
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WA . 557(2021)is RS EE SR G PR FERE AU 2006~2018 “E4EHmIRA T 5L KB E LR
BEATHEFC[12]; BREEME. Ext(2022) ) T MIMIX & 5r K g FolkgE i S5BNEE 15 R EKFHEhr
Kt R G [13] 6

BV HE 5 XA 5 K 3 Z A EAEHE . MES W, AEAAEIMER. ARE, Ko
B AR I B e M B 0 Ui, bt b e Y ] SCRR B A S A GBS R B, 2
TEFES LA KR D 223 BEAE T 5 BRI S BB =l PR 3A 7= A 45 & R T U M B = Gt & . A L
T 5 385 58 o A @ S R B R 2 A SR T, i dok B A e b 8 R 2 e o R R PR U B SR R I
WVEE S5 A R R, (E/EEBIEFR AT . S8R AT RS0 T £ S 808 545 B 22 M
EE IR
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FEFLIR A AT I LA s R S IR E 5 2 M 22 U R R 2 AN R K B DR B FE ALY, R b 7 iR E 5 X
WA RIEREVIRER, HEX HBZER S, $H e T & IREE 5 XIRE TR & R R0 s 1.
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3.1. {REME

TR IR M R R K S SR S IR 2 G895 B3R 2 1) 50 AR B BB S5 ALY, & — it i K A O%
PEA A E 2R G4 R 3R 2 RV R M R R B R 30 AR 4 R R O DR R K R . fE R B R GE B R, K
AR T A =ML AR R . RO . AR AR R R [14]. ASSOERIURE R K
ORB TSR IR IR BT S AP AR Z B MR AR, @A T BUR B

BEAITE X (1)« Y (1) 5 BIARIEE 5 i T4,

JUESE

TIFH X, :{xi (tk)|k :1,2,3,---,n}

By, = [y, ()] k=123,.nfi, it ={12,3, N}

YO P T B0 28I 20 R SR I R 0

1
i (t)=l+ 50 &0 teT (1-1)
Hr,
Ax(t) =x(t+1)-x(t) (1-2)
Ay(t)=y(t+1)-y(t) (1-3)
%kil( ) (1-4)

/—2( 7 di=l125n) @9

TR, BARTEGIERY (1) X (t) QB

=ﬁ§yij(t), t={1,23,n-1} (1-6)
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BEAFHAE NE L . — = A A 2 e . OB E AIRPR G LS . 7EXT B SIS OLHEAT 74 %%
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1) =IRBER A s R AR LE L k2R

AR AL FEM A NG E . AR il 28 T DU B HA v R e A% — o IR S0 A B 38025 G R AN 205 T i
PAS s BREE AR RS T 3 K . F ] 1 0T DR HE 4R s BR B s Bl AR o i el A b S A e
KAECREFAE 27% 24, R B EE b AR b 283 AR AR TE 95% A b H 2 IR F EA-pEas, X—EE
F B85 T BT X R K R SRR S ZE P E gh A oD R R, I 1 I S 4 e S A BUR I SRR
Tz ERAEEE, Z2H5E A B EE AN AT B VI E R, X7 A B ERAR AC & T
iy A B AR R B MY AN R AR A, [RIE Dy b s ER O B S R R AR T S g ) 2 )
[15].
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Figure 1. Relevant situation of senior graduates in Shanghai, 2011~2021

& 1. 2011~2021 £F L3S ER M X IER

2) EPRAENSCEARHEAE N R

X fRbR T LB AR — E R T R A BRSOl . RAE B A B it T AR
FHERENMEIZFERKAES, 16 FRMENLIFIE 40.06%; HIBERYZ IS8 FEHEANME
PUZE NS, 16 FFERIHA N B> 35.06%. M558 E B4k, LigmSRbBEHEN
HOP R SARHEAENEUY 54.69%, SIZAE T FEAGEH(LIE 2). AR T 52 m IR EE 1
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Figure 2. Enrollment of undergraduate and higher vocational colleges and universities in
shanghai, 2005~2021

2.2005~2021 £F E3AR. SRRERIBEAY

3) MBI =Tl A Bl A N B

R JUANMER R IR R TP R E AR, BRI T E S = A SRR BT A AL BRk AN
Hhgeit, mTCMR BRI s B A A A Tk (42 A i B 5 5 X B R A bR, SE AR L
R EM. REEHREOREIL, S BB B kTl (R AR RO el A Hw b, R SR
WA =Bk FE= A N BRI %, AN AR A N 4 £,
AARK A (R 1) BRI =7 b Bt A2t L i) =7 Hdi s R kAT N — 2 IR ALE o n] A
BN I I PR R AR

Table 1. Enrollment and graduates of higher vocational primary, secondary and tertiary industries majors in Shanghai,
2011~2021

5% 1.2011~2021 £ EEERE—, =, =B IBE AN 4 #
Bt ot =k TR I/ = A a7 S| = =S oy | &

Fhro FHEANE AN AL EEVN /3 NZN 3 NZN 3

i) i) (i) iN) (i) (i)
2011 0.06 1.01 3.97 0.05 113 4.30
2012 0.06 0.95 371 0.05 1.05 4.00
2013 0.07 1.00 3.83 0.05 1.00 3.86
2014 0.07 1.00 3.94 0.06 0.96 371
2015 0.08 0.93 3.87 0.07 0.86 3.68
2016 0.09 0.82 3.80 0.08 0.77 3.65
2017 0.09 0.80 3.66 0.08 0.84 3.81
2018 0.09 0.77 3.66 0.09 0.85 3.73
2019 0.11 0.87 4.02 0.08 0.82 3.70
2020 0.11 0.93 4.04 0.09 0.78 3.52
2021 0.11 0.88 3.83 0.09 0.76 3.49
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ANREE S BOMIRARNG 0 S e 7 HOm Ko e ket ) R T P IR (2 ok A pe
BCR MR E bR I HEREAL BN RE L 2IBE T HES, AL FEEE, &lmgl )
IMECR A b b AR (L 3), X UHT T AN IR A I RCRAEA Wi o, RONEBHRAVE IS L T 2
AT A, (HR — @ RE R b2 BOM A 55 7K1 26 SE ™ M IR, 44 2N =5 ZE i i 5 2 2
s AREEZHEARSS  WIEBUTEOURT DU SR TR I E, R (KT B8 AT IR R 4T
BHCAR TSR ORRR, SR BT AT AT A A N At b SR SR SCRE T B, AR SR 2 5%
TEHOTHIZECARE S AR B0 AT AR RS HUA o SR ORI 2 AT Bt ) B4R
THRINA 5557 (5
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Figure 3. Student-teacher ratio, full-time faculty, and number of faculty at the associate level or
higher, 2011~2021
[l 3. 2011~2021 FAIAtL . EEHUD. BISHRIALBUTH

3.2.2. BF it R ZRIBR

LT R IEEART, BATEEIENZ GDP BB TS E, BaEEs—. =, =&k
PR G LA RAE L, X I E SR E . AR RN, AR FEREF KBRS
J 5 BRECE X W A TE IR, AR DASE IR 25 2828 3ok B HH e e R A1 L R BR[04 G HE AR

1) GDP &, K=, A% GDP

5 GDP MISKHIX KRG FF AR R T LA B L IRETT (R 2855 R R AR, It 4 8 5 i ) A 0 R Rtk
Ito i GDP S~ 473k S LB A1 K 18 34, 31 2021 7K T4 M 20009.68 1276 K 21| T 43214.85
f¢.7¢, W% GDP MK 1MAZZ), N5 GDP HAERIE EJF, £ 2021 4k F] [ 17.36 Jiu(W.% 2). NHE
KE-EWIHO T, SUEFHKTSEARARIGK, MR E R RE, HNHEE IR E
AR I BOCRE I, W s mRBER KT 1 — 24Tt

2) — = =k AR T

=y Ty AR A O TR BT TR L S OGRS, X S BRI R O R R R
HEMAG: Bl A= 8H 99.97 1¢7t, & =r"MEN 0.23%; 5 /A=l 11449.32 147G,
=PRI ELE N 26.50%; 55 = PV AR PR RN 31665.56 127, =R L E A 73.27% (LK 3). e
1T 10 AF DL, R E R Gt R (R E SRS w1, BB AR SVE AR B R N s,
=PRI N B PR = e AR R RE A BT, RS =R R AR, BRI A
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Wr LTI OL, ST R L0 11.75%, HHUE R DU Y, AR =LA T b 2 B (R JE P
EERER, 45w ECE TR A R B AT B3 = kT bt AR N B AT AR K L F ] A5 i A B L
T BEEAE A =R, 5 R PR R OUEON LI .

Table 2. Total GDP, growth rate, GDP per capita, Shanghai, 2011~2021
5% 2.2011~2021 £ L3 GDP 8. KR, A1 GDP

G GDP HH(f275) GDP K2 (%) A¥J GDP (J371)
2011 20009.68 8.3 8.59
2012 21305.59 75 8.96
2013 23204.12 7.9 9.57
2014 25269.75 71 10.28
2015 26887.02 7.0 10.92
2016 29887.02 6.9 12.14
2017 32925.01 7.0 13.35
2018 36011.82 6.8 14.58
2019 37987.50 6.0 15.33
2020 38700.58 1.7 15.58
2021 43214.85 8.1 17.36

Table 3. GDP and share of Shanghai’s three major industries, 2011~2021
2 3.2011~2021 FF B =K== B ER AL

ey Al | =
A ECTT) i E (%) A A (12oT) it H (%) ErREAZIE)  ATE(%)

2011 126.44 0.63 8169.34 40.83 11713.90 58.54
2012 129.33 0.61 8174.13 38.37 13002.13 61.02
2013 131.63 0.57 8286.53 35.71 14785.96 63.72
2014 131.96 0.52 8633.25 34.16 16504.54 65.32
2015 125.53 0.47 8408.60 31.27 18352.84 68.26
2016 114.34 0.38 8570.24 28.68 21202.44 70.94
2017 110.78 0.34 9525.89 28.93 23288.34 70.73
2018 104.78 0.29 10360.78 28.77 27752.28 70.94
2019 107.06 0.28 10193.60 26.83 27686.89 72.89
2020 103.57 0.27 10289.47 25.59 28308.00 74.14
2021 99.97 0.23 11449.32 26.50 31665.56 73.27

3) k&=

Tk A AT DL e L 3 T A — S I A P TR AR PR R R R A K. 2021 4R, T Tl
FEEEIA 42013.99 1470, RINEFEIGHIES, HApg AN TIERNE TIAT I S HEBCRLE, 1]
o3 s B gL YRR A T R RS A T RS S N R T
VA AE M EE 2, Ak 2021 FEJREIAF 26848.96 1270, (HATH LAVAAER—F L E, #EN Fig
T AT MLl o 48 T B R R IAE 2021 4R H 1V 2 48 SRR AT WAl e B R E ko N
AR G H S, M 2006 SFFFARIT 10 FERRME AN EEFE, $] 2016 Pk 25 278 U RS, ) 2020
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EEWEEE AN 2 AN, FE 2021 FfEH R REAR R EESK, SBUEHIN 118.5 127T,
[ LL 3K 62.56%, )i 36.19 1470, ZE G SR EFG mANIIGKARDS: I KIGUE N 4 BHRE I A
AR A Ak R HE 5 EAF K, 2020~2021 4 R2HURE K XK, RSN EMRN AR Z 38 S (L E 4).
Tl RS S T B M 5 6T, [FIR A SR R R IR T — 8 IR A T S HE
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Figure 4. Gross industrial output, six key industrial outputs, 2011~2021
[ 4.2011~2021 F T2 E, AN ELTE~E

WRIEHTSCHI AT, BATRASE T LT s RS E S5t & iR R R K BRIk R, Rk

BRI 4.
Table 4. Gray correlation indicators of coordinated development of Shanghai’s higher vocational education and economy
a%dfojl_e,gﬂimﬁ,”%i BEEFHLBL RN E XEKIERR
I HREE KRR bR X(t) 2N AWy A = Y(1)
R R A o R Ll A LE (%) Xq(t) GDP &£ (f47T) ya(t)
IR AR Sl AR Il 32 (%) Xo(t) Tk &= {E (12 75) ya(t)
e AR N ACRHE A N B EEEE (%) Xa(t) N¥) GDP(Ji7t) ya(t)
e R B A T L Xa(t) GDP H K5 (%) ya(t)
BT L5 — P A AR L Xs(t) AR BB B K (%) ys(t)
BT L5 — AR A KL Xg(t) AR BB BRI (%) Ye(t)
BERIT e 88 =7 AR A= % X7(t) =k A S AR (%) ya(t)
B AT e 8 — Pl ek A Xs(t) Ei e sY L ON(n) ys(t)
RGeS TT B Ik el A= Xo(t) E VS YN YN PN Yo(t)
B R IT e B8 =l Hell AR Xio(t) S P A A P (%) Yiot)
HERBEAL B AT E(TTN) X11(t) AR S & EG (%) Yu(t)
SRAFE = RERFR LA _EBUEL (T N) X1(t) =l A B EE (%) Yio(t)
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3.2.3. HEKRBSHT

TSR E 5454 SV & R RISE S TR, KR35 2K S B A R (M i FE e, R
TR B G i 7.0.0 W Tk B LT 2011 4E~2021 4R R R IR E KB TR IR S A T4 R R TR AR
HARBHE AT T, 8RR LR L THRRR ya(O)~y(O M IR B 85 xu()~x0 (O B FIFH R,
A 5. WAh, TEIMTIRESCEC TR, BT RTA ys LT FUE, 6 R T bR AR, {35
TREE AT T 2o A4, (45 RVE R T [0, 111X [A].

Table 5. Gray correlation of economic development indicator Y (t) to higher education development indicator X(t)
5. BRERIER YOXNSIREE L RIEN XA K& XKE

4 ya(t) Ya(t) ya(t) Ya(t) ys(t) ys(t) ya(t) ys(t) Yo Yo  yu(®) oy
X1 (t) 0.776 0917 0.783 0.868 0.691 0.578 0.85 0.793 0.841 0.737 0.879 0.891

X(t) 0.792  0.945 0.8 0.855 0.665 0.564 0.827 0.822 0.852 0714 0.848 0.933
X3(t) 0.742 0848 0.748 0865 0.747 0619 0872 0761 0.785 0.828 0914 0.837
Xq(t) 0796 0945 0804 0.845 0.657 0562 0822 0833 0.855 0.703 0.83 0.947
Xs(t) 0927 0828 0931 0.735 0547 048 0.678 0908 0.896 0579 0.683 0.848
Xg(t) 0.741 0877 0.748 085 0.705 0593 0855 0.766 0.793 0.783 0.906  0.857
X7(t) 0.786 0927 0.794 0842 0665 0572 0.829 0814 0.845 0.725 0.86 0.921
Xg(t) 0907 0802 091 0717 0549 0484 0673 0928 0861 0572 0672 0.828
Xg(t) 0742 086 0748 0883 076 0613 087 0758 0.797 0.808 0.97 0.836
Xpo(t) 0784 0918 0.791 0.879 0.709 0586 0.868 0.804 0.842 0.753 0.896  0.898
xu() 0757 0892 0.764 0875 0696 0577 0854 0779 0817 0.753 0903 0.876
Xp(t) 0764 0888 0.771 0874 0719 0596 0851 0.785 0.805 0.763 0.911 0.87
P 0793 0.887 0.799 0841 0676 0569 0.821 0.813 0832 0.727 0.856 0.879

AR X S5 ABFFL, 25 0<y<0.35, N§5KHK: 2 0.35<y<0.65, Jy4EKHEk: 4 0.65<y<0.85,
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P77 0945, HUUEBRITBER =W RHHA NS, SCEREEN 0.927. BEANKIL, BeRIFIas =i
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Figure 5. Schematic diagram of the correlation between higher education
and economic development
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[16].

F—, BUFNIEE GIRGE, EREEGRE. SIREE K ENAZNS T L2 kR R AT+,
XA BUR BT . BURMNAEBRREFL AR FE b A HH B CRER BT, REFLABUM NS S, B EE 2 8 BUBAL,
HTRREZWEEA, RTFHRETIST RIS RS E . BAHENE AARFR TR,
v B IR TR FONEE, DISEHGan N A B2 NE N, BORBER G 71, b R AR, 2
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