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Abstract

In order to alleviate the teacher's teaching pressure and improve the quality of teaching, many
colleges and universities in China introduced the student assistant system. Based on the data of a
key university in China, this paper explored the teaching effect of the teaching assistant system by
using the Propensity Score Matching method and analysis of Random Processing Effect. The re-
sults show that, in general, student assistant can improve the teaching effect of science and man-
agement courses, and the effect of economics curriculum is not obvious. In addition, combined
with the conclusion of the analysis, this paper puts forward the relevant suggestions to improve
the teaching system.
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1. 5|8

2215 B0 B2 (Teaching Assistant System) 2 T84 | SMEIM S5 77 SodEeEiiE, ik A i
ERARAES 5 RPARAEL W IRFR T2 M A B VR AT 21 ok 4R H i —Fh
HIEEETE . AR EE T 1899 4R/~ THa M K%, JERARZRPE )8 K%, RINNAE R K%, 46 e
REFEEI AR, RERZ SRR IR 2 ST 5] 52 4R Bh R B, B Wik, dbad K%,
JETTREE bR NURMI K5 PO AR AL 2 K555 . AR, 3R 91 3k AL B BU 75 ook 12
PRUR, WRLEREH SO ACR T, TRESR H o SUR AR ? IR LG A A S A A 1 . AR SE
o EN I E SR, A5G WS VEECAE B R BEALAC BE AN AR L U FHA I R 25 Lok 1)

ESDSPNEnE ] DE LRV

W K2 1899 4 1 G BYHHI FE AW 2R 0 1 AR I S B2 AT 55« HEBIIE FU 2 BB A R A
SR B A e BB FU AR SE A L1 SRS E B EE A 19 s Dok 7 EZ R =B ED
Br(18 el R~20 fHLlr), PAGH R AR, A E A A7 o0E IR, IR A ™)
B RE, BOUEURIE K TARR TR BN Bl e B URAORL S — e fi B A B PEAE55) [2]: K
JEBTBL(20 AL~20 tHaiR), SR T BT, VF 2 e e R K 1 B HOR G2 I B2 5L K 1%
FE W, BhE TARR ST EE— 2B T KB B R4 18 5 B S A0 = AR AR B (20
HARES), @EHE KRG 20 22 90 FRYIT, FETHEEACA R E, K E RO D
A T REIFHE TR B, Bk BN AR RSN ARVl #AT 2 KA A
PACRIE B LU RE /I A . SR8 048 i 1 B S s 0 HLah o8 1 Bh i 52 (3]

E BhH B =N B AT A R, AN AR B R R e WA T 52 % . 2238 RARFI2011)
i3 Xt 56 FEF 7 2B B WF T R DB ) 58 A T B BB AU . SR AEAE A, B S v BB UM R A
N2 5 BT I SRR I HE AR, R R 2125 pRETEE T B 2N R HUM A A R A5 AL
58 LT 22 A B HORE B I B 1 BRIE RV B s 2 ST e, B EUNIR S SR, AT
NRAER W AGE s A TREs BRI A, BT B WAL B R PR L B, SR S 1R R4
R 5 5 ST P IE B 1), BN R R X e S R s 20 DL R 22k 5 2 MR BE B, AR ZE TRV
G RVAEEIMESEN . Ty TLEEE A(2013) Ay BIEHE H A A [ RE R B PR . 22 A RE A =
REAR[4]. FEAEJE BIWT I o 4 (2016) A 5+ B BOE LR WLAR,  omT A a2 AL BN 14 7 BT 2
A B L5 ] o

B 2 7 — [ ZERABEA 50T, 358 AR (Q2016) KB 36 B m BGEE #8256 BB,
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T e A P B o) 5 28 KA A (R 0 S8 LR, 2 2 B 280 B T s it 70 R Bh ik 4. B3R 5. B
(35 IR B DAL X LA D7 T o TS SR A 4L 2R 05 9555 N (20130 H AR Bh 2 FE Rt 7 R I, H AR
SR B R B ORE A HARRIE LS. FEE . E NI A B IR PR AR TR R S
JET, (EBNZOB W K PR R 22 8 AW FLEAT A SO AT . AR AR 1Bl B th 1 2R AR Bh
FERDZ PR T . EH . BRI SR SR L AR B PR S AR, bean [ P 25 B/ 32(2007), 4248
5. B7(2013) I\ g RN A B e Ak L EE R I 5 T T g SR R o) FEE AT A B LA A B PR B (6]
[7]. BRULZAMEEERRZ, BNSERSEMmBZIELLE, 2. kR Q2015 I A B AR T ZUm
T TAESAE, S8ff T #R B IR RGO, CHOA SR AT B 207 71 & (8], RIRFI(2011)
R EAEAEARAT B 205 B B S IE Rl i i R 2L, (R A1 B S I B RE SRR 6 e 149 B E0R
— BT BhE I AR AR AR 5 AR 5 ST A K T, 7R 2T R ) R
AT DL R AR B N2 o T 3E2014) R IN T BB0E i W\ fi BB DY TR A, T HLOKHS 7 Bh # A 204
BB Z0E O B SR 20 i {5 RN 440 56 07 TRA5 23511 [9]. X ZRFH2010) 42t A F B 978 A= Bh 3 B vl A
R RITGEA L, s i BB 2O P R SE BT, MRe A ROt BV BIGTT R A B A m LGSR
JH H I[10]6

L UL BER, ENAMEE R E B BRI RS DA S, A B BON BN =38 #A AN O
ANFJT 3R T SR T A N RERS I 1 S bR Sk D) S B A B E A, JFdd SR 2 M 45 R A S e]
ITHIEF X PR o AR SCR A A AN R 2R F RS, WA 7 A2 B U 25 28 i G R AR e A 228 Bh 201
S BRETEAT A 45 ) VT AT, ) FH VT AC 25 SR A7 A B A5O8: 3 #r 15 H B 280 35 Bh TR M B i i 45
R IRJEARYE 73 e S5 1R B H el Bh 2k B2 B i e i

ARSCAER T « 55 050 X HEE RUK AR B B O BE AT T TR s 2R = R T B A
TOUAL BR DL R A 7] 45 53 DT TC R0 A 35 2850 R 43 A7 J7 VA IR R AR AU AR s B8 DU 38 4 1 5 K P A6 ) 45943 DT K AS [R] 4 41
RV ) ST e VA, PR P A BSOS A 45 1 B B0 B R = SRR AR ) S R R I AT A
ST TR AR T TR G 0 28 DK 2 2 A B 280 B g o s

2. HEARFRENHEUEIRE B

FEH UK H 2015 4 151 2 WIHRRESE S| #2242 B B Bh 2, IR v 3AT1 0 M Bh il BE 3R 43 1
BRI H . 2R e s E N . ) SRR PR E R = 2RI (R T2 R e, P
VRN P2 R VR UM, T LR E — B AL SR B B B AR o SR BB L B e T
PERFIEL Y 8 MR, “2ACHSS AL X BRI OB, 2 5 H SR HEE ), SR SEREA TARES
WAL ESR NG 1A A B BB A AT s[RI R 2R B B R A, A 2R RSO E TR UM PRAR
SRRV AR B BTV, RIS B BTG 2 2 LASR A A B AR -

3. BIEMTRS &
3.1. BIERESTHALE

ASCAEZREE 14 A0 15 G2 A (R0 73 2 B GTIEAT 15 170 45 73 UL P J o 2 A= B 3] P2 8CR 3EAT A
BN TT . 14 2 A RGO 2 E BB BRI O0 T B2 A RS 15 B2 A ST SR B
ORI OLT B2 A RS N T W TEA R SR URARE (Y 2 A B ] FE AR B 22 5 0, RSO 0 e 78 =26
URFE A 22 A4 BRI FEROCR . N = SRR 12 20 N B 2 H A LRGR I ROIRAR AT 0 B AR TPAS RS
AN ARIEREATOT T, ARG F AR VP AL ST R I e 1 = AN RENS S W 22 A RHZ IR AR 27 ST BE I )22 Bk
GUE RN E PR N ER AR 2B ) ERE SR, DLHERR S22 2 5 RE 0 b B AON 45 R B B2
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BATUABE BB UF T (1), BB 2ERE 2 ARRN £8 B 2 B O 48 57 2 = 1 TR O AR i 2
A BhBOG B RRAE . E E AR A S SRR I SRR . IR BRI B B CE T (R S
NEFRER RS, AR RN ESABORS, KATGE T G R A R ST SRR R T
EH B2 E R BRSO B AR RS, R ENBUR AT RS, KT8 1T Rai LS B 3
BG GUFFRIRRREI T A& G B O G U 2 RSN B FR I R SR, AR RNBUR A BF ST, K
BB T R DA S8 0 2 T 0 o SR BN () 2 o 2 A T R P 3 S 5 (AR R M IR T T 45 IR T 5
DRHE R AN [R] 2 A A B AN [P E 78 285 SR T4, A SOR R I HME R 2R 00 28 A o Hodk AT 1T R
BT M b i, A G A B s (R e s, BT DA 2 I R IO SO 5 A
LGN T ZF AR GIIE I NBOIT 5 b, IR X7 3 G T AN [R] 7 505 A G U R /N B R A
QRN AR 14 oA E REON 046, 15 Zait 2B XS RBON 0.43; 14 0y
TR G RECN 0.46, 15 ZECFHHT(L)IREHMERE RECN 0.40; 14 PR E GF G RECH
0.45, 15 FIMMATFF R EHMERE RECH 0.47. f o PR PR 20 1O B 3R 2500T 2% A8 23 B0k A7 TR 8 sk
o, WEAXN:
, a,G
@) v
Xf G ARG, a) NFEFEEIRRE AL RZE o NS —FIR B 25, GAHE
JE ARG AR S TR B IS R R S R
3.2. L EFERA
TR A SR R B AR VA R GTARBC A 22 2R B U 22 A BRERE N 4L, oA 24 Bh ) 42k
FREWENAEFRA ;5] N =/NRERE IR AR 25 2 2T e HORIC % Bh B 2 s E v B B &, R B AR
BT FEIBOXA 0~1 A E X H AR oAl B GTEEAT logit [F1VH, 3 RIVCECAT 5, AIfi R HAS [ 1) UL BC 7
TR AR A AR 2 R S S RE A 2R, R A A BB, A6
JIANTRITT = A B PR 22 o 38 3 0T 170 73 43 DT Hh s 7 £ M 22 T PR AR R 2 PN TP i 5 SR I B3R . IR AR
DT HC i v 8 R e R VT B 45
TEARUEFT T 2 S R f1 2 g, K IEAT AL B SR AT, T8 Ik A B S50 T R ATT(S N3P 244k
RN AR A IS AN Ge it T, WEEBh#UH RO . ATT —lRIACh
ATT:NLZi:DI:I (yz'_)A/Oi) (2)

1
Heh, N OMKEHAANE, Y RO B AR IEAT I o yy AL ERL PSR § A B H ARV AR
G, Do, TR A A 5 FUTHD 1) 52 A2 1 B AR PEAS 50
TS ATT WSS, 0T LAAS 027 A2 B30 B Fr 4 22 AR i () 40 2, J80d ATT /) T it R,
AR Rz R R R A S R E M, RS ANE, 2RE.

4. BhEHI B NIk 4 R
4.1. R IREFE BT HBR T

N T IRIEECE T (R A BB B BOR, 18 S ARBURS, R I0E TRt AR H5 J PE R
SUE N AR, LIBT3 X PR R /N T 0.25 5B M5 5 FEAAREZ R R, 20 E, R RGE
9°0.02, XHBEAF A ZE 2% MAE BEAT — X DUDLHC . RRVLECA SRR, fEE3E 362 MALINME f, 4%
] ZH (Untreated) 3545 26 NASTE I [A] HUAE V8 B A7 (Off support), 4 FL4H (Treated) 3L 16 ANASFE H: [F] HUE Yo [
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HH(Off support), Fsx 320 ANWLIIAE 34 7E 3L [F HUE TG ] A (On support). & FIEUVETEFEIEW@E 1 s, K2
BOWME L RIBUE TSR N, Rk D EREAR,

N T ik BRI LG & B P AR B, VLGS B TR IR 3 1.

SRR, VLED G = AR S bR AL 22 #0A W S BRA, T EL R K0 SN L AR S ¢ A58
FATE LA IR 50T R4 2 m MR R BI-RRIUAC 45 502 RIUFIY, BRW R E ILACZ J5 A L%
A B R ) R T R A F Y

TERIE AT BB FA S R IR E R R, AT BN o 4, 3345 Rk 2
FiR o

0 0.2 0.4 _ 0.6 0.8 1
Propensity Score

I Untreated: Off support I Untreated: On support

I Treated: On support [ Treated: Off support

Figure 1. Caliper matching common range

E 1. FRICEHARRESEEE

Table 1. Caliper matching standard deviation

# 1. FREERFELRER

Unmatched Mean Yoreduct t-test

Variable Matched Treated Control Y%bias bias t P>t
gy Unmatched 77.94 73.73 37.90 3.61 0.00
Matched 77.99 75.71 20.60 45.70 —0.05 0.96

gd Unmatched 79.02 81.22 —14.50 -1.38 0.17
Matched 79.95 78.29 10.90 24.70 1.5 0.13

dy Unmatched 73.41 79.14 —59.90 =5.7 0.00
Matched 74.24 72.44 18.70 68.70 4.47 0.00

Table 2. Caliper matching processing effect analysis result

2. FRICEAIEY R HEERE

Variable Sample Treated Controls Difference S.E. T-stat
sf Unmatched 82.54 80.18 2.36 1.44 1.63
ATT 83.55 79.36 4.19 223 1.87

ATU 80.16 84.21 4.05

ATE 4.12
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2 T ATT Ron SE0 41 550 20 2228 22 ST e JIAHIRI T RT 2 R, BhBOn 22 A 505 0 i G 1 2 a8
SEREIRN, ATT HIAEA 4.1903. RPZ 5+ N UG HL Jo Ab BN 43 BT 13 21 B bl B i 24 A B0 o i ()
SRR T 4.1903 4. I HiEd B BES 2L BN AR HE R 2o, ATT B HBIbR#E RN 2.5368, Z Giit
BN 1.65, PAEN 0.099, 1F 10%K15E /KT R 52, RIBIZECH| B S Al 224 RSt m 1 4.1903 431X 4
SERIEARABRIG T B SRR .

N T B IGE A R IERA T, R P ER UM R ORI T 5 IR A2 G B0 AR S 358 2 A2 [ A DG P Sk A 56 A
P, 75 30 1A% DT BC R R 38028 P[] VA DG 7Y D e Ak B 8B 45 R 3 Bl

SRR, SRRIUE 5 AR BN 25 SR R B S AR i = 3.5 4, AZMERNAUTES 2 5 (1)
ARV 25 R R B BAE S A G S 3.4 4y, BRI ESE RINTE 10% M B KF R RE, #AA K
FRi o 456 = FPUCHC 5 A1 B I RC IR AL G5 3, R I E 23 W () 5 A B mT A 2 A SR T 3~4 7

4.2. EEFXREFE BRI

N7 R 2R A BB 27 ORI BBURA T E NS, RFPIE T lg LS 3 5 5
FGAE AR B o 43 I L EAT 1R RO 0.01 f R R X DY DT, 5 74 4% DT FC A AR A JR) 35 42 1 =1 U DT
R = FPUCHC R Rtk T /b B, K2 BO A 38 75 35 R HUE T B A o DAAs e J& 30 4 14 [l )3 T
B A, 3k 260 ASUMMEH, $5HI4H (Untreated) LA 5 ASAESL R HUE TG H H1(Off support), H 42 255
AN WLIAE 3517 3 [F) HUE Y6 ] Y (On support) o ey i 2P [ )= UG FEE 3[R U Y6 Bl an 1] 2 B o

FEMCEERE b, = FPUCEC kBB OR B T A B bR I 22, AR AEAL R 22 (R FFLE 10% LA, Xt
SR GRAMT T BRI RT T . BURS DR G, E ARG ¢ AL AT 4 s I8 4 S IR
TRG % R . BIILECZ J5 A o A B 2 AL 22 ST Re T2 MR ), DRIE 1 b B 80 1) 23 A 4
R BHH RS 25 R . DAZILEC A B0 25 SR o0, Wk 4 Fos.

FERIE T A T B F A% S R B Z R AT, W BT b BN o3 A, 452 =Fh UL Ty
R AL BN A A 5 SR e 5 P

SRR, = MUCEC VAR B AN AT, ATT SP3BT 4.1967 . BIF B2 B 1) Sk it {5 2
ST GHR R T 4.1967 43 . JF Hilid B BkAR 2 B AR R 7R, =AY ATT 22425 RARTE 10%
PR EKPF N R DAZILE 2 5 ALY B BiFRE R 0], ATT BB BIFRIER N 1.7446, Z Giit &
9 2.57, PAEN0.01, fE 10%HBZEKFRE, B2 R SLiff 24 i 2 ssdt s 1 4.1967 7
AR IEAZBRGH, M2 BA LR .

Table 3. Nuclear matching and linear regression matching processing effect analysis results

= 3. RILELANL MR E IR N T4 R R

Variable Sample Treated Controls Difference S.E. T-STAT
Kernel sf Unmatched 82.54 80.18 2.36 1.44 1.63
ATT 83.06 79.55 3.51 2.19 1.60
ATU 80.08 84.57 4.49
ATE 4.01
Llr sf Unmatched 82.54 80.18 2.36 1.44 1.63
ATT 83.06 79.65 3.41 2.31 1.48
ATU 80.18 83.94 3.76
ATE 3.58
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0.2 0.4

06 0.8
Propensity Score

I Treated

I Untreated: Off support [ Untreated: On support

Figure 2. Local linear regression matching common range

[ 2. EEpek eI AL E BVESTE E

Table 4. Nuclear matching standard deviation

* 4. BEERERRESR

Unmatched Mean Yoreduct t-test
Variable Matched Treated Control Y%bias bias t P>t
Dy Unmatched 72.29 70.73 17.60 1.44 0.15
Matched 72.40 72.48 —0.80 95.30 -1.26 0.21
Gy Unmatched 79.96 75.16 61.20 4.94 0.00
Matched 79.89 79.68 2.70 95.60 —4.45 0.00
zZj Unmatched 81.27 80.95 3.90 0.32 0.75
Matched 81.41 81.28 1.60 60.20 —-1.01 0.32
Table 5. Matching effect analysis results
5. ELIBHN I ERR
Variable Sample Treated Controls Difference S.E. T-stat
Kernel kj Unmatched 80.73 73.22 7.50 1.85 4.04
ATT 80.87 76.39 4.47 2.17 2.06
ATU 73.82 78.05 422
ATE 4.36
Llr kj Unmatched 80.73 73.22 7.50 1.85 4.04
ATT 80.73 76.30 4.42 324 1.36
ATU 73.82 78.00 4.18
ATE 4.32
n kj Unmatched 80.73 73.22 7.50 1.85 4.04
ATT 81.09 77.39 3.70 2.33 1.59
ATU 73.56 77.75 4.19
ATE 391
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43. (RUEFZFE) REFEDHIRBR S

N T IRFME G F 5% A BB BCE SR, ERBURA T H ST, RFTHE 1 G 2 R B
FREHE N E R . I S FIUCEC VR S, RSO B S 0.8 AL ISR UL )7 iE . 1E
A3 283 AN WIME H,  Ab3E4H (Treated) 3L A 5 ANAEIE [RIHUE 6 il 4 (Off support), s 278 AMSWLIIA{E 4
FEFL A HUE T Bl A (On support). R4k 7 /bE4dE, K2 B IIME I £ 3L [ HUE TG A . A% TUHEC 3L [FH
EE R 3 frw.

[ B A% U C A PR T AR S AR A AR 22, R A B TEAT 1B 1 P4l . RS ARG, 8 B 2 i R
St kI g5 RAAE 44 S0 20 S0 RRZETE R G 2 i IR . RIULAC 2 5 Jo 5 AR B 422 2 2T e
JIFAAEIR,  PRUE T AL B A5OREF 23 A &5 SR Bh 0] B2 St 45 R . BARVL IS B iR 45 R+ 6 Fiaw.

XPUCHC 5 1) 25 R AT A B AR N 3B, 193085 Rk 7 Fiow o

R I B ) P 6 A B O AR B 2 IR SR = T 1.9163 43, (H I [ FARHEIR N 1.3413, Z 41T 2N 1.43,
P {HSE T 0.153, £ 10%H) 52 2K AN o BB ZH) FE A4 MO &8 5 22 g s 17 1.9163 730X A
CERAFTEARARTE,  SEBR R SCHIB AT N5 e T 5

5. KEBhBHI B I 77 (5] R R U2 i
FEH R IEAEHEAT B B 2 BN BATT 7 B Bh 0] L i SR ORI 1 — A REEI BRI . -

0 0.2 0.4 ] 0.6 0.8 1
Propensity Score
I Untreated I Treated: On support
I Treated: Off support
Figure 3. Nuclear matching common range
3. IR HEFERESEEE
Table 6. Nuclear matching standard deviation
= 6. LI ENRESR
Unmatched Mean %reduct t-test
Variable Matched Treated Control %bias bias t P>t
Dy Unmatched 79.80 76.87 33.90 2.76 0.006
Matched 80.14 79.27 10.00 70.50 -1.51 0.132
Gy Unmatched 78.82 78.32 5.60 0.46 0.643
Matched 79.47 76.18 37.10 =557.70 2.41 0.017
Zj Unmatched 77.47 70.42 73.20 5.94 0.000
Matched 77.76 75.83 20.00 72.60 —4.58 0.000
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Table 7. Nuclear matching processing effect analysis results

= 7. RILECAL RN A SRR

Variable Sample Treated Controls Difference S.E. T-stat
kj Unmatched 74.88 73.01 1.87 1.41 1.32
ATT 75.19 73.27 1.91 1.40 1.36
ATU 73.01 74.88 1.86
ATE 1.89

IR A R 4570 DL ROV 25 5 BE L AL B ORAS R A 1 12K 22 = 1T AR VE VR Bh b E SRR . bR
B« B0 R LB 43 M () AR 0 B 22 S URAR AN LA 2 T 27 T B A AR 10 A B 2 SR URAR I 5 A il B i
Fi A, TPV B 2 AR 2 5 2 R S AR I A X .

BB HHE TR, IZREBEEM SRR MR ®, Mast =R XRS5, TH
PEMRE > . B4R, BhEURAE T BOM AR S AL B A TAF R T B (et 7 B RORII3R T 4 dr
PR EAL LT TAAES AR, BT, S NAEREMER K, HOHES K EA R
BEEA BB, T B PRI B BOR

SE WK
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