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Abstract

Based on the quasi natural experiment of the Three Links Project (TLP) implemented in rural
China, the impact of information and communication technology on student performance in edu-
cation was explored. By using the difference value method, this article found that the implementa-
tion of TLP improved students’ exam scores by 3.4340 points, cognitive and non cognitive abilities
by 0.1631 points and 0.0405 points, respectively. This study indicates that this positive impact can
be explained by the improvement of teachers’ efforts and enthusiasm, the increase of parents’
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participation in education, and the positive reactions of students. This study emphasizes the bene-
fits of information and communication technology in education and reveals the positive roles of
parents, educators, and governments in improving student performance.
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1. 51§

VE R AAR, 22 DNt 2R A5 BB S 2R (Information and Communication Technology, ICT). ICT
I FH 3T N R B BG5S, TR MEAKPENZES, REWAT 2 A H X
TEHE ICT HHAFEIRKZEE, fE2MHX KRR ICT afEEmt. EE - - ARH THEEEMAT
VERIRZ O B AR IR & TAE—— “=3@TFL” (Three Links Project, TLP), R[5+ M IRBGE . L5 25
P 2 5] A I NN E

UG — B[] A A ICT TEEE ot 224 g sema it AT i e, (EARA A B FE VA A E ICT %
BHBORAE ] F52 b, EMN 2011 FH AL E E SR BB, S5k R A A PEH
WGRAHE BB R AR R FEE A . WEERE, CRMMHATH, XONRIRME 7 —ANnT F R
e, ATUBONRMFEHGE ICT X 2 M#EE WM. BT URERS, OGS T FK. IS4
JETS AL . Bk, ALV RSHERAVEN 2 N EBE e &fhs, \aRK. #E TEEHM
BUMLEAS BEAEE R AREE H R IERIE .

KRS T R AAR R, S BB EHAR RN N R E 2 N BB M T . %, B
TLP 7 E 2 N EE RIS RS, RAZER M TEESLEE 1 ICT 55 ARG MERE LR,
H, @ RE. HOAEAE=ANEE, BRI ICT R4 G A B IR m B ELH . &5, WA
PRGE AT 0T, B4 ICT IR X IRE £ M 20 1R

2. PIEER

IAESR, E B EHES R 2R E S BASCE . 2003 4F, ZE . B 5K R OO Z R B
PRAESHE T “RNZREBEBAEIH” , BENRMN RN — 7 &, e DRSS iF
HPLE. #%% CD-ROM &l s . #% 2007 ), %0 H OHEAREM. SR 11112, Hpf et
4 IR T % 43 99 50 440 61 12, B 1 {22 kN,

TLP o] DIy “ RIS FROEFRBEWH " FE8:. 2011 4, HEBUIFEAA T (BEEEBHERET
EHNRIN(2011-2020 A7), IRHEREE S SRR MEENMKEEESML, 2| 2020 4 — s
BT BTN SRG, #ESHREH T TLP, ZRE| 2015 L =ANHix. B4, BANEEHNZ
FLAHm . M BRI BEER W& . B, TFRFEMINREFETE, R84
o, HHCEIERIEA . B2, BRFRIITE BURAE ARG B QIR S

FESCHE TLP M), P b 77 U AR 26 20 7] B8 #4258 2013 4. 2014 4FA1 2015 ETHRIR, 20E &
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I E IR A MM SR AR . XA B TR OB OR 1R ARSI ICT HpR. SEE R, TLP
BRI, GRIRRAZIAVE G AR DR AR, TLP TRy E B R A5 BB EBAR K 4%
I 2 B 7 TR R BEHCR 231 (1 F L [ 2]

3. WSAEZRAALE 534

AT, BAE T —DRTHEEPEEEGEEARLE =AM FK . SO R0 5 RS
AL IR HESE .

31 RKHES

ICT WEKSE5TFLHERMETHEZHSAER], Fit, EHFEHMHH ICT mLlddEnxkss
BE RS F RIS, — W, ICT EEEFEAREEM. @ ICT TH, FKKaTLIELFH 7 #5
BERFEAERA, REXEREWARE. B— 0, BE ICT NEKEKRCE T HEIFm&LE, 4
KK T 1 LW ) R3S . BEABIFKREEREEA, HAEMRSHHAER T
[3].

B AR, AN H A B AE [ 2 A B R AN AR, FEAEFRERE A DEHE Rl
FHEARES. Hit, FAEREZR AR AT T, SR, fE8FE P — K5 ICT tH&In]
DURGF bR ANX — 1%, X Re it — I KK S 5 HF 7 A 28

KA AR ZH AR IS 5HERT 204, A2 Hige. HEPRALOEARE. RHE, X
R R WS EAE S 4). 26 KRE, BEPWICT it SwmME K5 TLHE, KOk AT
SR AR R

3.2. HUMRfTH

HETHICT ABIRIRAL 7S BEAER], w7 DAt PO AT A . B, BAE R ICT ftm
THOMIE B RARTREMER G RN DI, St DRI BON S i m Berhe, IREF RIFI IR
UEAN, HEH ICT (7R85 AT RE 2 Wil 20 25 3 1 T 4 i1 8 KRR R 0 A i A 2R 1 2 ST R
G WEB R, RAFRMEUTT LB ICT M A1 7%, fliE— AT m200 1ICT i,

Hx, HEGEBMATERBINH EAEMEMER, JREANARRANE . ICT A RAH 2
BRURANBE A% P DL D BOM R TAE S, DB/ ) B A AT 45 ISR, XA B T80 s R AR i AR
Pho BeAh, 5 BOEEBORAERE h Qi B B B AT DL M RAT SRR ont A B e ik, JoH
FEAETT LBk Z A5 BB AE BOR A AR 228

—EERFFUESE, BUMES DM E RS A B T 2 IR 2 A 122 SIS R, 3R 2R 2 2 BV AN Ja[5] -
Pl BATHE, B EITH BRI 3, 20T P ICT W) DR AR A SR 2 A K S

3.3. FHEMNRMN

FE Y ICT W] LAEJUANTT TSI AR AL 22 A 20E T ICT 386t T8 2 BH, JT 40 T4
B, FE TEAEREARRR, B E NS eSS ER AT E 2 M5 IR M R
EZIAR. BAh, FE T ICT SR B SRR A BERFA ) 22 SR, XA B TR 2]
WoB. ICT FEHE P IIFAL 2 —2, En] DU AF B S B AR AR M K i ) 22 2] . BRI, UM AT BL
T A AR \CT 0 e 4 S 4 U B 22 A T R R A A 2 S) S EAN A IEAS R 2. R AR A 2t 15
BEAEFEHAR, SFERS IR IMEERE T 86E.

UEAh, HEFEICT AR AR E L Z T H R T A% HE PR ICT #2400 1Akt
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X Z 1] (8077, AR AR A A R 2 AP I B0, SR ST AR ER . &5, #A
H) ICT WJ LARY SR AR AR AR R I . — SR FUUESE, 7R SRR I B 5 A R ) 2 AR AR A R L B
ARSI, BB, #OF H ICT AT DUE 4 152 S RO AR ST S8 i R AR B B
€0 Y AR G RIS A6 ) 0TI OR B o 22 A AR A R R R UK

4. FRAEZRFE] 5
4.1, iR

B KIE T 2013~2014 F4FEH 2014~2015 SAEEATHI T EHE T x4 & . CEPS 2 E AR K
TR — LA 2 EARR N A F A, BRI AR . S EE ), CEPS & [E 25— Mt
REFR . 0. KKMZAAE LB E, 8R T RKE. R A2 25 R 30 5242 Gt i s i
[6]c ASCOEIEHATUN N AFE: e, ROREIREEFEA, DUENZRMTE. B2, BT TLP 0 RA
SRS, ASCHEBR T TR ARRM . B =, BRI EH A BRMEIETH, JH 2013 A TLP 5k
WA —4. Rk, 7E2FHESE, MIBR TR B A 2 TLP WA R AR . a2 Ut, AVl
TICT fE2E I F Rz, WL [ R AR 2 St TLP —4F 5 22 A il i A8 4k

4.2. 2R

wn EATR, PEBEWT 2011 KA T TLP, FEEFRITR T i@l RE TLP [ SEit [/ 75
RE 2R B AN, R BAEFLE 2012 £ 2015 2 8], X AR 2 A0 7 3k AT BOR R E T
RIS BRI S, ASCH S TLP RN 2RO SR, A, AR TLP Bl U AR A 22
TERXTHRA, FEASZREW . SRR AT

ACH, = oy + 4 TLR, + a, X + 7, + P, + 0y + &g Q)
rf, ACH,, RS T 154G s 16 tAERIRSE, TLP, RS s R A 1E t4ESLHlE 7 TLP. X, & — RS
PR, W T A FKERERIORHE, G RNy, M p, 70 2 A [ 2 2400 (fixed effect, FE)
HE FE. &, &80 FE, HTHRA RN &S . &4t FE 8% e ZE R flittd, DlE—2
ERRBAE I N AE TR IR B & A2 —DBEHLRZET . Ny 1 4204 & 1) 3 AUAH DG HE A e i e, FRAT TR 22 2 1
bRtk iR 22 AT T Rk
43. TE

43.1. FHERS

DL RS AR RN IA N B R i 2 AR G (R R AR &), IR 87 ARG I 78 R e A A
BARTF, PRSI RE— UdNhE iRt =1 F 2R H (A5G B MTER) 1P gt. AR
JIEiE I CEPS Hdli FEFR AL A RN RE 0K 7 MbrdE AL BB R . s, AREIE T, JEIAKIRE
NR—AHBEE. TR e ME AN ZRE TR R,

K 2 MR Bk i 8 R G R I EEA A, e, =NVREE BT dE S s 5 B A
XA 2 A S AR R e . R, CEPS Rt —kF ik kg, REFHE=T1FERE, 1 HAR
IR EA I, MEEARE. Fit, WRARREN-FS S E0E N BRI . Mk, BT CEPS
INALASE FHAH () %) e R4 1 DK, A5 FH DA RN R 7 702 B 2 U M e B 2 A ) Rl 5t
432.TLP

RUEHE 2011 FELAK, TLP CUFF—SU22Rg e, B4 T CEPS MR A BRI BRI LK, ik
SEFEA R L R AN AR B IE 32 BNZBOR IR . JRT, FEAAROUT &, 52U &) JOF A 5
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—HEIFIRSENME TLP. AR4E CEPS, FRATARIUELE —pirt, 14 DEK) 24 PrAk 22 TLP k., 1R =
PR 7 4 ANE 8 AN 6 gk, BT ERATTE, BATRSCHARR AR BRI E NN T R
AN AL S B Oy TLP ks, WseE N 1, BWE N 0,

433 FHTE

AILEE T — RVIMIERIA R B, EERME T, MYER. BAFES. METFL, PO
TRVP e (R BEIAT T, AR 2 SOOI 7T X e AR RS e R . B IE I f SR, BT
KEELFORGUAN A BE B FERE R S 2 A ST N R, bR in T GiEE . A TN
Ao BE L BRR FEERSOCERN ., WHRFHIERE, AANEE, RISRHEA . FEANER. BUTR
i BOMHE FER IR i . BT A SRR O AR AL B R A IR T, Faih] — S 2B MR AT B 3k —
L R IRIAE I N AV

4.3.4. R4S

R FEEAR R ARG AR A 1 PR . A SURAMEAEEE 2006 4RI R AR, i
B TLP SR 1 575 4574, b 28.86%. IbAh, & 1 8oRx, #AEMFHMS INRIRE T AIEE AR fE
[~ 344E 4 5 70.7082. —0.0521 1 3.0321. #RHE T-4556, A SR TLP 3 s R A 24 1 24 4 G e o
JEFRAEINFIRE I T TH - B BRI UL, TLP 22K 1A\ RIRE 145 70 LhAE TLP 24851 0.4821. [AIt,
XGRS IR T TLP B SEitg B T S A s, FEUEH 1 ICT 7E20E H IMARRAE FH

Table 1. Descriptive statistics

1 fEdMtgt

A H EEZN 4k TLP 2248 TLP 245 T-H 5
N MY brifE 2 S FHME
SEA84R 4 2006 70.7082 22.6670 70.2135 71.9273 -1.7138
IHNRE 2006 -0.0521 0.8238 -0.1913 0.2908 -0.4821™"
JEINFIRE ST 2006 3.0321 0.4754 3.0192 3.0638 —0.0446"
TLP 2006 0.2886 0.4532
4531 2006 0.5189 0.4998 0.5123 0.5354 -0.0231
HAE A 2006 2000.32 0.8010 2000.3174 2000.3264 —0.0090
MAETF L& 2006 0.6825 0.4656 0.7162 0.5993 0.1169™"
Jals! 2006 0.2483 0.4321 0.2249 0.3057 -0.0808™"
8RR 5 1T 2006 4.0543 0.8925 4.0224 41330 -0.1106"
s B i 2006 2.6102 0.6629 2.5809 2.6822 -0.1013""
Y NERRE AN 2006 0.2039 0.4030 0.2172 0.1710 0.0463™
SRMHEE 2006 9.2423 2.4528 9.2032 9.3385 -0.1353
BERMAE 2006 8.2732 3.0009 8.3139 8.1727 0.1412
SRR 2006 0.0763 0.2655 0.0757 0.0777 -0.0020
R HEA 2006 3.4227 0.8671 3.4043 3.4680 -0.0637
EEE AN TN 2006 6.5380 1.1592 6.5701 6.4588 0.1113"
BUIMFR A 2006 0.5635 0.2942 0.6052 0.4607 0.1445™"
BINHE 2006 0.7024 0.2640 0.7121 0.6786 0.0335™
SR SE R 2006 5.9676 1.6591 5.7456 6.5147 -0.7691""

1%+ 5% 10%IH B KT ™ TR R,
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5. TLP SLHEX 4 B4R RNy

BT TLP SR F AR SEH, A TR 2 SR 5 3R R 2B {5 B 22 AR B S R SRAN,  SE56:
ZERWEE 2 fin. RE, Frasl TLP REURFFRE IEM, HAE 1%H/KF L, XEWRE TLP 152
WS A Bh T4 m [ 2 A AR AR R ST X e g
FRAEEQ)F T, TLP SCii S 30170 808N 3.4340 43, HEXFT-F¥14 70.7082 fickis Ky 4.86%. iEid
HWONFRIEZE, SEREW TLP BP0 8itmE 7 0.069 Mriz. thAh, ZEFEQMEB)FIF, 45REH
TLP S8 A WA Zn AR BN A 150 B0 51850 7 0.1631 1 0.0405 43, 254/ 0.0897 A1 0.0386 AMhnifk

%o

Table 2. Impact of TLP implementation on student performance: differentiated estimation

@ 2. TLP KR Z 4 RERRIRINT : ZEF bt

REGT TR, mMHAZFE X EFRFERE. &

@ 2 3

T8 5 NHIRE JENHRE

TLP 3.4340™ 0.16317" 0.0405™"
(0.1545) (0.0075) (0.0042)

il —7.5943"™ —0.0060 -0.0070
(1.2418) (0.0386) (0.0205)

HAE S 2.8441"" 0.1572™" -0.0008
(0.6477) (0.0368) (0.0113)

AT 1.0352 0.0382 -0.0251
(1.2358) (0.0442) (0.0225)

Jaas| —0.4342 -0.0679 —0.0467"
(1.0720) (0.0665) (0.0263)

e R 5 1T -0.3257 0.0021 0.1048"™
(0.5509) (0.0143) (0.0127)

e | iF -0.0981 0.0214 0.0190

(0.9301) (0.0362) (0.0166)

FEAR TR -2.3699" -0.0743 -0.0181
(1.1565) (0.0599) (0.0380)

KN E 0.4343™ 0.0079 0.0185™
(0.2026) (0.0073) (0.0064)

BERMEE -0.1259 -0.0078 0.0096
(0.2020) (0.0091) (0.0052)

SCSRHIERY -0.8071 0.0011 -0.0025
(1.0105) (0.0757) (0.0452)
R4 -1.1262" 0.5855™" 0.0475™
(0.4656) (0.0153) (0.0086)
P22 A R K -4.5725™" 0.0651"" 0.0433™"
(0.0573) (0.0033) (0.0019)
EQlIEil -18.3068™" 0.1684™" 0.0792™"
(0.6772) (0.0327) (0.0190)
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Continued
HIMAE -12.8934™" -1.1662""" -0.3545""
(0.8419) (0.0230) (0.0146)
SR SRt -0.0714 0.0545 ™" 0.0251™"
(0.1155) (0.0033) (0.0025)
% FE P 2 =
48 FE 2 & b
B - 4F-FE 2 i =
W R-TJ7 0.4614 0.2924 0.1474
N 2006 2006 2006

FE: 1%. 5% 10%I1 KA TRURR . $55 R T R B AR R % .

IXUE g 2 B — LR — B, XL TR L TS BB B XS BOE AR, IR AR
A X )55 % ) L#E . Sz, s TLP 78 ER AT R St R B 2B 5 A w, FRATE
—BAEM T ICT SEHE IR .

BAROAH — SRR T BB RS o ICT W24 iSRG, H 2 X Se Bl S AR A B TR
ANRFCEAVZ R R R R A LENLE] . ICT R E R RINHEIERE 2, BIELEE . i,
HLF B 5E, X SR R (1 il T B 2] 2228 Bl s G= AE AR R I . DR, SRR 70 7 B 5 A T b
H R ICT LA IR 7 SRS, DU I IR ICT X244 S . SEia 2, At
KIS TLP, AT DLEAT —/NAE FL AR SEES, M B8 d i i o B AR AN 25228 1) 5l St 5 ICT 2 ] A
RRR.

AT 2 S AOE, BRI T ER M AR RS S BOE T ICT 2RISR G R 4R,
TLP [tk & St 0} 2 A4 B e = A2 1 R, X g — 2B ESE T BE W ICT X 2248 N I B AR R e
BHER .. BARMIE, TLP BISZilflifs % PR s aee & 7 3.434 43, AFIAIEEINAIRE 7170 Sl 4
0.1631 43 #1 0.0405 73 BtAL, XS EUN. FKEMZPAE =TI, FRATKI TLP St i AR A5
A DUABE T BOTHRNEE M FKWOE &S5 DR A E R N . [E15FERZ, TLP X%
AR RGHRTHBUR TR B, BRI FLORR B AR K E 22 . X — R IER T,
TEHES ICT SR FE R, MR DGR TS AR, LAAORZLE 0 ICT M 02t BB 18 58 A P U R 15

6. &it

S — S SR T ELIDE R B ECE i ICT b2 2 BRSO R ,  (EL RS SAN i AE ML L P AS
ZRVE. SR, RESTHER) TLP AT T — MRIF I ARS8, A TMEREFMICT 5
Hh [ R A 2 A G TR R K &R

WA AL~ wo, B ESMIE, ARSCRILTLP [seitif Bh i s 22 e ke, *®
BAECE I ICT AT DME e ER A 22 A N AR R . S LR ide, TLP (0 St fl-~F 2 M i 5 43 3l
P 7 3.434 4y, ANEIMEAENENRE J1 4 3R E T 0.1631 43 A1 0.0405 4. Hik, FRATAEUM. FKMEA:
SANTTERSE T URHL], R TLP St AR 52 vl LLIE Ik 38 i BOm 2% R . Emx K E
(1125 VLS A RO MR AR . 25 =, Z RN IIEE R, TLP FSEhixt 5534 46 M a4
T RIS, APz, AR TR B AR SRS RBE 1224 .

AT —MFEREK. HE TS SRR NS AHELE, a0 — £ S ) 85 43
Mot —Le DR, Banfs BRANEEHARTEZE H I DL E AR h B R E A PSS, A
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SO FERAT — 2 S XA R ERL, N 4RSI 208 5 B ALEAS BRI BT, AR AR
FHOTESENLEA LS, Il — 2D Aa N BT A, R A8 B RORIR Rz M [X (R 807898« AR ST T
RYL, IN5EACH SRR R R X A BCE A TR RE N T A R SR A R

BEAh, EHE TEETTIH, ETHEHREREGEEAR, ALIEANSOEHETE, R,
CAR A A ST, Ik, A BRSO IBORERE, JFR D U (5 B AR R TR R
. RGN ICT BU%J5E, FUMRAREEHEH ICT, WELBEAMEEOER, LINsREY:, XL
I ZOMRR AR % e o 7 B R AR LRSS BJE, WEKIABERE, Br T BURAI N #E i ICT
AR5 5 FOMANBE - HARZFAC IR AR 4k, RIS T A B 2% T B T i AR 2, DU S TR M
B AE ST o

&E 3k
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