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Abstract

College students exhibit a preference for near-term outcomes in intertemporal decision-making,
which often leads to impulsive consumption behavior. Employing the classical choice task para-
digm, commonly used in psychology, we explore how graphical frames influence college students’
intertemporal decision-making and further delve into the mechanism by which cognitive load af-
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fects the framework effect. Our findings reveal: 1) Graphical frames effectively influence inter-
temporal choices. When time is emphasized, students tend towards immediate gratification; con-
versely, when money is highlighted, they prefer delayed gratification. 2) Both high and low cogni-
tive load college students exhibit significant graphical frame effects. 3) Cognitive load influences
the framework effect by weakening the analytical system. Specifically, when using the analytical
system to process information, college students with low cognitive load tend to delay gratification,
whereas those with high cognitive load rely on heuristic strategies, and their decisions are influ-
enced by the graphical frames. In conclusion, graphical frames can effectively facilitate inter-
temporal decision-making, and complex information generally does not detract from this effect,
which is consistent with the default intervention model of dual processing theory.
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1. 51§

b BRI G K, R AT 9 AT A B WA . (AR AR 28, AR T K2
AARMKIE, ERIESAFARMBABERGS. Mo, SEANKARREESRI, RIAERRSE
A 5 BRI P AR DGR R 55, S R o AR 37 S0 TR AR I M RE SN M, 1T BHE(Nudge)
AMARRE T ATE HIESERACR, FF BICRe R AT A, DMRBAFUREINE R 177 k5] 5K
AR, gD (TSR, 2018). EAEEER, VFZHERIHE AT A B RF AR
PRV O i), IR ) RS BRI A . R, 38 I R R S A I A R SR P s e R 2K AR R L
i, BOHER A BRI P, T BE S M LR T 24T NI — A2 n] R

MEZEN 0] DA S BhHEES B SR (7K B4E5E, 2019), M AMTEIAKAG EHELE, (0l G 20817 Re 28
FIZ(Silvi & Rosa, 2021). B (intertemporal choice)f&EA A A &5,  AATXF T U s B e /N T Ep
A 2% J(smaller and sooner results, SS)-5 KM LR 45 R (larger and later results, LL) A 4748 145 H )87 O ke
F(Frederick et al., 2002) KEA RS B F 0 520 BHIE T (Green & Myerson, 2004), 1EVH 9478 FARBILA
it 2 R HTVH 2% o AEZLRSI AN SR R SR B AIAR T7 20, AMA R 5 I R S A 1) A2 R AR SRR IR o I TR AE 2
AN SR N 8] AR 77 2D, Kim & Jang, 2017), A 8] 73 A A8 NATT AR IR TE) R PR SR A AAT D46 1) T BT i
JBs MREE — X PP SRS . RIS SRV aE i A AT T B8 220t B 453 SR B ) B 22045 2k R B G
(Loewenstein & Thaler, 1989). I[a]544RMEZE, M@ —NEEF SRR, MR TRIRHR 2, B—
MEER B ESHRE D, SRR HMAZ R 05, 2020).

FJEHEZE (graph framing) & 78 T3, I8 0 B T 9 2 1V 1) 28 A0 ] DAeSCRR s B o SR 4 o 1T
N2 LLEE R 7 N EIHELE, T H J& i sk S 45 B2 ] i 22 B S 1E R IR sm, # LETZH)
TP BB, R B . ORI, REE R BT 2, AMA TSR w7t BEHESE R H R
P AR, 7hE, 2014). BIANTE mp3 MYSEAESSH,  ANATTE WO H P e IR AE B8 25 6 v T 154
RELFI mp3, TR HREZRR, AT T EHRE 2K mp3.

REAEAERAT I, AN T3 G 1K) 22 52 SRR H IR S S PR S X L8 B85 B . X
S B RS A I TARICAZ, P2 A RN N AT (Chen et al., 2018), 331 B4 H 56 B R R o S 2 P (42
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W EAE, 2019)0 NI RE R, K2R AR 2 RISl A (4 2 155, 2021)0 FBA, HIRATHLHERS Bk
SREIN, INER AT A 75 2 5 MR AE SR A8 W 2

P GAT X AE 2R RO () S M 72 X 2R GE R AN R E D7 s AR AE 73 8. SR G FI R P8 (dual pro-
cessing theory)i\ N, AMITEBHAT(EEINLRS, S22 BMF RGN . —Ffe B KRS, RS,
SRR, 52 GRS IEL I 53— MR RS, ZEMERWE), RSDEERE, 5%
I I BE 17 BRI (Bellini-Leite, 2022; Wixted, 2007). MRS HINE 7 RAFAE L F RIS . 55— R P47
Jn A% (Parallel Processing), J&i KINARGM T RGN EGE, HRH 2900 K407 2105 B Ll
JARIARGH, JBAKRA STV RGHIHIW(Trippas et al., 2017). 25 - FRZERIAT TR (Default In-
terventionist), AMIFEHEATHRIERT, ARG KRR G, (NAEA 75 EREH 2 RAEIE(Swan et al., 2018).

AL, AR -PAT I AR, NS B MR AEZE RN . T RITEREZR RN 2 AT TR Bl 32 A5 B
MAEFE N2 5E B LRGN ESE, 2012), BT B KRS B LN e, 5 8 5 S,
A2 I I 3 HIAE LK R (De Martino et al., 2006) o AR IAKN g7 ISE AATMSE FH 2304 SR 48, A0 1) - BR A 3K
AR R IAE N A ST a7 AR KR - B R HE SR 2808 (Hinson et al., 2019). {HARFEERIAT
TR, NN AN ELE A AE R RN o RO AT M AT IR R R GE, DA B s B AR 25 11 55 70 A
4t, AEIARNJE KR G (Ferreira et al., 2006). HIAWFTERIL, ToNFIGFATIS, TRIFH 2 TR ZHESE
RS, HEAT AEEME AR AT A (Mayer et al., 2022). 4 ANATESEH 0 KRG, milmfgr s
HIS5 70 RGHIVERT, A 2 S AE S O R 52

L3E LA EWRIE, AHIEFER I U ST 5 SR TR SR RN R e L . MHEZRSSSIRTE, DMERIRT AL
T2 UEW]: I (AR B ERHESR SO R SR A TR o AR AN () sl BN A FESRAG IO LR, AREAT — 38 B0 A
MR iss, 2021)0 J i 55(2020) 4T 1 EEBUBGARAE L R & 22 5, AT Re /e N DRI TA)4E
FERRURK . PRIL, AT FORAESR 73 9 S IS TR RISt <G AR AN ESE, 73 A 56 2 L A ] PR R R R AR B
W, NI 2R — MNEERZE R, SO IR SR LT ? AR AR F1EHESE, N 7 0 51X
—HAME R, R ETEAEZEATRE, 18I T 4 B 0K R R I TR IR AR B B R R N7, 6, 2014).

AN F AT XS HE SRR I SEME SR, I A FEAE DA AT S M HE 28 28N BT ) A7 0B, ~FAT
TTHEAR N INER Gt 7] LB RS M AE SRR s T BRI TR AL A g oA S Bt ad o 1) 95 23 B 2R G 5 M AfE
AR . BRI, RN AN TR G E N H AR, 3L [A) 25 G HONHE SR RS RO REMH S0 R FH ] B ¢
T, e mia I — AN/ RIS AR TR — AN KT A 38 PR ase TG 3T ) EL AR AR “ To 2201 i07 VERfE), ik
ATt R AOR B IR (LL) e 0TI B 28 R 3R 7R 5 B VR SRl i (Rao & Li, 2011).

i LEPTR, $RH LA AR K

Hl: EEAEZER) FRN B2 . fEETEAEZER N ) 4E 82 b, R4 LL W BUAFEREUC. /AR 15
ERYERE b, LL GEIE H 805 .

H2: FRABERNT TR NG ETEAE R BAE A 3 . &y AR S 4K 22 2R 3 52 R Y
HEZEFE .

H3: MRABENTHBA: ANFffr. BUBAESL., I CRALHAEMRE . YEHERARSGN, &
RN EN BT R R 7 A 38 52 T HE SR RE A . A 200 RGN, BEITEAEZR 5O e S8 HAR 3% . A
AT IR S AR 2 R T ME SR EAME s IR0 BAURRT PR RS A A A 24 P AT ) T 32645 LL S 100

2. SEI 5
2.1. #ik
SEIGFEALIE5E 66 A ARHENE ABRG2 % BE, FRIEHE 18~22 %, “FIHER 20.51 %), Frfa#ik
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HHEZ 588, MASEFERIER, TAEMHERGENR . Pl ESLRIT a0 bt e, If
HAESLI a4 T — € R -

2.2. SCIGWT

SRR 2 (BITEHEZ: SR IRIATSR ) > 2 AR s AR S AR A > 2 (I T &
. JARRRGMT RS = H R G LI NS BIZAER AN T RS 2 4
HNERE, BRARGKTFT, BRPATEER: M RGKE T, ZRPGAEATEEEE .
TRPE AR LL R I () e 3 E 9 R A8 B (Rao & Li, 2011).

2.3. BEHIREESMR

WIREFAT 576, BRKEAESRFB/E 1 MHEREGREATER. KRS RIFF/MEEN
10 JLHF4G, DARERIE N 10 JCHE B K 3] 80 Jo. 1M | ARSI SRR FE N 85 J6, KEEEEIE
PAF 5 — A E PR AT ERNE VPG, R8T R RS S8 F WM . SEie A RRYE R & 15
B WA 7 s A PSR (a0 FEILAEIRTF 55 JuMl 1 AN H S 3R 85 Juh AT R ), BIASRRAS 1 8
H BR T ERAE AL BR il R R 22 57 R O S I ) AN B B AN e BE b, AR IR SO R IR FIEUE 43— 2(# 1)
BEANERATT T B TE B A G M AT T ARG, 45 SR o S0 45 A0 2 2 52 A K 1 23 (BRI (ML = 0.66 vs
0.72, F(1,64) = 4.585,p=0.036), fE[5 1 Zcfll, esRimfEMHN B2 Rt B 1AM, R P 2R

HokE “DUFE” HRFRE, “—AH” Mk “BUE” kP, “—AA”
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Figure 1. Graphic framework materials
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Figure 2. Experimental flowchart of low cognitive load subjects
2. ARINFA ST IR Y SR AR A2 ]
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L EINENTR

SIS A N U T 0 e P S P 2) FEARBENL A LRI, RIS ST AL AR 1212 8 4
BENLATs RGN 8 MR s . ERICE SRS AT S0A, N T IREIRIZROR, L
JEATBARIHEAT T i TUSKIRNT, POkl iR BT ], BAWRIE 4 KIS SIHLE. FR%
Yo, JF ARG R B+ 5, 21000 ms %, FREILUEES . EORBIIRGER B 0,
ARSI 2 U, 6E 24 BUK. E-prime B2/ 20 RAARIIL ARSI, 269450 22
SRRE F IR
3. MFER

SEEGHIBR T — SRS, RS R 1, XS 64 A R T = R R E RN E =
IIHT e IR ZE T EE R (72 2, 1] 3), EITRAESE 20823, F(1,61) = 10.44, p=0.002, n2p = 0.144,
BF10> 100, ZRHEFEINT, KA LL ERERAK: RSN, LL EFRmE. NS BIAERRA HAEH
AR, F(1,61)=1.63, p=0.206, BF10=023. & KA RS, SR EIHEZL SN . A%
it INTARSE. FHER=RNEZHEEAEZE, F1,61)=4.76, p=0.033, n2p=0.071, BF10=1.11.

X =I5 BAE R AT W AN AT (B 4), S5 RE: 1) MHB KRG, RN FFST R,
TE BT HEZE O H GBI, LL 3 T 36 %6 2 25 KT S A AT, M= 0.68 vs 0.54, SD = 0.07 vs 0.07, F(1,61)
=5.04, p=0.028; mAEIGFET IR, G ETEHEZE R S8R LL ST I £ 30 T R IRl H 2%
FBAEZE, M=0.65vs0.53, SD=0.07vs0.07, F(1,61)=3.61, p=0.062. 2) {EMHHT RGN, KA
A BRI, FEBEDEAESE S &R, LL T £ 2 5 R IR 5% 22 7%, M = 0.65 vs 0.65, SD
=0.07 vs 0.06, F(1,61)=0, p=1.000; mrilkntaifiptik, 7EEITEAESLTE 44T, LL Emip ks i
FRTF A ER, M=0.72vs0.52, SD=0.07 vs 0.06, F(1,61)=10.64, p=0.002.

Table 1. Choice rate of LL option under graphical framing for college students with high and low cognitive load using dif-
ferent systems (M = SD)

1. BRANGETAFEEATERGAEEMERT LL ETUEFEZEM + SD)

AN A7 far K NN AT
MRS 5 - X :
58 HA B ] RH & 58 H I (] RH G
Hit 0.54 +0.07 0.68 +0.07 0.53+0.07 0.65+0.07
PR 0.65 + 0.06 0.65+0.07 0.52 +0.06 0.72+0.07

Table 2. Variance analysis of the impact of cognitive load, graphical framing, and processing systems on intertemporal deci-
sion-making

2. INHAE. EMERMMIAZEWERRKNSEST

A S R Y5 SS df MS F P np2
NN A7 (B) 0.04 1 0.04 0.09 0.770 0.001
EIEZHEZE(A) 0.80 1 0.80 10.44 0.002%* 0.144
TTLR%(C) 0.07 1 0.07 2.20 0.143 0.034

BxA 0.13 1 0.13 1.63 0.206 0.026
BxC 0.00 1 0.00 0.01 0.909 0.000
CxA 0.01 1 0.01 0.27 0.605 0.004

BxAxC 0.19 1 0.19 4.76 0.033* 0.071
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Figure 3. Choice rate of LL option under graphical framing for participants with different processing systems and cognitive
loads (high vs. low)
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Figure 4. The trend of graphic frameworks of different systems changing with cognitive load
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4. Wig

AR R B ET, BRANATE. IN T RS EIMESE =N B, 0t ot B8 30T p 5 O 5
Wi, BRRRLERET: 1) RIS S5 RS B R . K2 78 B SR 5 h i TR, {5 T i
BB 3T 7228 AR, BT T 2ER 2 . 2) NI BB AR AURE, Y0 7 5 PR A 2
ZHAEHARGE, TR s AR S, S S s 0 TR AR 4R . 3) 4R, E—
SBANTRIL, AR IS5 0T RGBS, EURMES. . T REZHER

HAFMRE . RPEEAEMEHR RGN, v)\%ﬂﬁ%ﬁﬁ—%#iwﬂ@, R ETAHEZ S . SRTIT K
AT RGN, ARG BB BEAT DR, R AR DA R S A A R A s, 3R I H &
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TEAEZE RN o
4.1. EIELRR ERRE

PTAAEZR T LUAT R B HE RS ) R 3 o 5 R I A B 1 5 (20 14) IF 78— 250, IR HE SR A5 28 5200 it R R 55
{ERE A 55 (2020) AR A LR 25 (1 < ERNE R ANNE, 7T R A 195 4 ok SR A 55 B0 MR A3 2 Y 3Rt 2 3 WL ¥4 187
o PTEHESERLN wT DARR AR IR g 5 10 55 24 R (GEM) R RE (470, P2, 2014). IRSRFH 2 — A8
PR 5SRO R i 0 P TR R PR, PR BP0 1 22 S SR A Qc T ) < B AN RS TR OB 22 57 20 — DA 5%
0%, AR PSS AN (R R, SRR AR O BN 2 R AT RS, e A i PSR I
[RIFEL Y SS BT IR SR SRR 22T ORIy, I B) 26 P A Ml 2, DRSRFE FE e B UK ) LL
IR

o R B AE AR I TR I2 A . R ROR AR s A K o AR B S A R 4T 5 iR 77 3R
HSERFIN (A IR I, AT RE S WGE WA B2 )=, 51 shaitE, SEORA A RN Yas,  SEmE T
FEATTH (S, SRt 2022). fH A T AR ARSRBOR IR, FEARaPah e, KA SER 2
JAbE SE v, R RE 2 S AT BRI R, U T AEIR AL B AR (PR BAE, 2021).

4.2. AT R B T A SRS RO HL Y

WG I A B RE SR RN, s ARIA N AT (19 K 2% AR 3 3 I HH AR B 008E, 547 n LAt
AR (Elqayam, 2009). Bt AU T RS AE H 5 50 242 BRIA T A (Lu et al., 2023; Swan et al., 2018),
MAEBATHEERFI SR, BRNMEA R KRS BTN A A 2% H 72 A2 520 (Ferreira et al., 2006),
R 2 Z B G BT Z BT DR RS (9N R SR I o5 3 A2 — 453 R AE 2 %082 (Hinson et
al., 2019), AIRERAME RARKAEEE, (EAMNFE VSR AT, BURAW & AR, LIEENE
S, RIAEI T S AT R, (R R AT 2B R HISS (AP AL I, SRR, 2022). T K
LARGURERIMERN, FrCAMTEAT ISR, G B A B ORI AME, 1R 5 7= A i AT A,
L5 K P SR I 1) 1 B g

W R 55 5 8 RS sg e B HESL N o« ARKEE ELSEAEZR I, K2 AR SR It P T AE 2 R0
{EARFERAPEVEZ T, R SR ar w52 A SR 520 s I gy Al o) - B 2« 2448
Rt &40, INRITBAR, RT3 T B w sk s (N AT A B s i, IR S, b R Gl
55, KEFA G MR KRG, HARSm 2 b FEAE L) 5 H 4 B2 1 & 4R 4k (De Martino et al., 2006).
DRGSR M5 B BARAS 22 U A HE ST 5 A VR SR 0 BhHE RN s F 2 AT T B N BE LA s (PR 2,
SRR, 2022), BE WK TG BB R A SR m T, B INIEYE B SIS BT Re S T
PEREZE, s AATTHERPE DL

5. &g

FEAW TR DT AR 458

1) EFEHER Ssomais st R, FEHEAT 7 A R I, 3 S 52 IO 8] (1478 KT 2% H AROR (K1 R i
a AT DU Rl b ph sl 9%, DR AR BT 37

2) XN L ARGRIE T R BN T AR, AN wZ 5 R ARG, (AT 7 2, A 4
RGRBIE. (HARANAE R 55 - AR BRI 2 RSOOSR AT AR B R 22, AT A
ROHER 2 A B 9

3) NEN AT L 55 70 B R GEREMAHE SR AN o WA B AT B SR AN LR R 5 D S ) B T ME 2R N 5
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