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RS A5 14T R
Active_10min =1 ZEAJE 10 238Nt 0.043 0.204 0 1
Active_20min =1 AR 20 S5 ik A 0.052 0.223 0 1
Active_30min =1 £l 30 23 eh Nt A 0.059 0.236 0 1
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Usetime_30min SEAHUS 30 Sr8 PR AR P S (FD) 391.951 1.098.983 0 6 066.021
P ER
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F P D s AT
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EventTime 17 R B A 2 14.201 4393 0 23
LastActiveDay SIS H PG BRAY R B 2.988 1.962 1 7
BeforeMsg =1 475250 H N FEIB AN BT EA 0.233 0.423 0 1
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UseWeChat IS VATIL (EAINZS 0.302 0.459 0 1
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Hodr, M i AR RS 10 08 N HE AR R Active 10min B 1, HRIE 0, & TS5 LT infadfd, I
B2 JEl A5 20 3-8RI /NN i 2 SR A RN o WEAZ i Ambiguity, 27 HIP @ ZESEE AL T
B FREEAIL ( Ambiguity, =0 ) B B R EE = ( Ambiguity, =1 ) BOIE FEH o AR i TimeDistance,
FORMTRIFEES, Ho 1P BB RDE I R 1, fez, W B2 RN 0 AR SR o e R ECh
B+ FHLAI s (a] i B 55 05 RSO R BE (Y 52 AR T AT sE g HT P AT o ek, BB T i) A o
X, AR PE BRI D AT, AR A AR 1,
SCUEMTRIAS R INER 2 Fizs, 55 (1) ~ (3) ZU005l & LUERIS 10 2048 20 504 LK/ N
Je A HEARL A B RSt OB [ A R R, =AM AT R AR L (R BB REEE ( Ambiguity )
A TN . DA, P AR R A v S8 RS S RTREE AN 3 INFIRIFEES ( TimeDistance ) FY
ERRFE IR, BIARXE TR Z0GE A, AP A B pinE S S a] REE AN 3 SZH I ( Ambiguity X
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TimeDistance ) ZREE 01, FRUIRT ] 252 0 ) 9815 FH P X5 BBOWIRE BE 9w dg-,  RP4 R -5
ZUE AR E, AR EE 038 st B P 3 AR AR RV E IR N o X S RATTAO TR — 2, B RSk [i) B 5 AT
T BRI AR AR, DT AR A 4 e R AR 1740 308 1 2 B AR T 1) S AR

®2 APRMTHNER

(1) (2) (3)
Active 10min Active 20min Active 30min
. _ -0.134" -0.120" -0.109"
Ambiguity X TimeDistance (0.059) (0.052) (0.041)
Ambioui 0.115™ 0.102" 0.095™
mbiguity (0.044) (0.035) (0.034)
o 0.165"" 0.115™ 0.092°
TimeDistance (0.049) (0.039) (0.038)
FEAS 25 361 25361 25 361
th R 0.273 0.259 0.250
XPEARASR —-3297.159 -3857.718 4271975
s il A i s thl il ikl
H T e 0n; il il il
B B RN il il il

e T PR RN T 2R bR
s R p<<0.001, **+3IR p<0.01, *FR p<0.05

5.2 BHREEXT A FHrEEE AR

P2, A THRARE A T HP R I T B o 25 Rl AS FEARL AT 5 R
PEA R AT REAAAE RG2S, BIBRRIEALL AR BEAT 00 (A T ARRERLAEAS , K 2l I R %L
WA R Ik, AEREA PR G 22 ), K SCORB Heckman P BESTRIS®, 5550 1 S mis Xt 1]
FHE A PSRN o 55— BON PR, B 5.1 9550 (1) sRRGHT PRI 55 BBy
EDREEEEAU O P SitE
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Horh, YR AL i UseTime _10min, YCELERUS 10 208 AEEARL B @ Sl IS R,
TAEREA R AR AL, FRA ARG 20 235 USSR AR B P @ A8 0 B e Il
WEAZ i Ambiguity, Hl TimeDistance, 588 (1) HFS SRR Z, 200 RP2E 0 04 il A8 o

1 TR Heckman P BIREAUIT, 55— B Bois 2006 2 R SMEVERR B, IR, 25— BB (AR (1))
AOEE AR X AR TR (2) YAt s s z, DU MYSIME L B Exog, . WRI: X, =[Z,, Exog,]-
Exog, f i it . A5 8RS — MR A R B A B IR A RS o ASCHEAEA T
s AL S AR, Uil i Gl S A AT i F P SRR -7 & AR L S B il M. AR
BRI {528 T-AUN IR B AU T2 T, AR A 0 B i M4 5 8 A A i 2y K7,
i, PSS ARSI, ol fES @ A=A PR, G R, (H kT
PR SIZRL AR SRS, FA OIS 19T A R P AR A
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IR B R A, et 7 TP eI~ 18 {5 B R G 2e ki S pise W1, P 5 BRG] >
TR AVE A S50 . R i S R R G N0 2 G 2 I 2R I T R, P e A
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H T A B BOAAAE R, BIMBOE & A1 g IR IE S 20 A1 o A SCHE Heckman A9 EVELEE AL -
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R

3 JRn T P RRae i SR M A0 B 45 51, 56 (1) ~ (3) S0 il & LUE S 10 20450
20 S3BPLAS /NS A AR T 4 P B P S Ryl i 2 (R A 8 [ 0 3R 0 — MR Al 3145 SRA
ol HA 5 BRBOIREE ( Ambiguity ) RN R MIE, P ZEUSCESOR AR R A e A0 38 ST i A0 FH 7
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S, BRI AR SR B 220 368 590 R 4 A e R AN f R JE I B 25 5 A EI ( Ambiguity X
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B op IEZE, FWH A Heckman P4 H B At b B

®3 APERMKHER

(1) (2) (3)
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o 0.482" 0.297 0.212
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p 0.961"" 0.947"" 0.919™
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Pl s thl il il
H T e 0 il il il
B 13 1 2 R s thl il il

e 5T RO T R B bR HE R
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How to Improve the Effectiveness of Push Notifications? A Research of Pop-up Messages on
Learning Applications

GAO Sijia"”?, SONG Tingting"*, ZHANG Pengzhu'-*
(1. Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai 200030;
2. Institute of Industry Research, Shanghai Jiao Tong University, Shanghai 200030 )

Abstract To examine how to improve the effectiveness of push notifications, this study conducts a field
experiment in a medical education application. We investigate the impact of information ambiguity and time
distance of push notifications on users’ subsequent behavior. The results show that when users receive an
instant notification, they are more likely to utilize the application (for a longer time) if its information
ambiguity is higher. By contrast, when users receive an advance notification, the effectiveness of information
ambiguity on user behaviors weakens. Our findings enrich the existing literatures on push notifications and

ambiguity preference, as well as shed light on designing pop-up messages.

Key words Mobile learning, Push notification, Information ambiguity, Time distance
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