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Abstract

Internet is influencing the way to form cognition strategy of people due to its mass information
and the convenience to use search engine; also it is playing a role as external transactive memory
in the cognition system. The aim of this study is to differentiate the strategies based on internal
memory and external transactive memory when people are facing problems in different difficulty
levels, by using a Modified Stroop Task under the Extended Cognition prospective. Two groups of
college students with high and low Internet use frequency participated in the experiments. They
answered 2 groups of questions among which one group was easy to answer while the other one
was rather hard. After answering each group of questions, the participants completed the mod-
ified Stroop task. The results show that when facing easy questions, all participants would use
their internal knowledge to answer; when being asked to answer difficult questions, the partici-
pants who use the Internet frequently will be primed to think about computer related tools, while
the participants who use the Internet on a low frequency will still be keen to turn to tutors and
books for help. The finding of this study has also contributed experimental evidence to Extended
Cognition.

Keywords

Extended Cognition, Internet Use, Problem Solving Strategy, Modified Stroop Task, Transactive
Memory

WESIH: EH, MK, R, XIHEZ(2016). EEINFIFIALA: STROOP A% AT 45 H H Bk A F A0 5 i Rt it vk
NGBS, O FIZHHE 6(4), 367-375. http://dx.doi.org/10.12677/ap.2016.64048



http://www.hanspub.org/journal/ap
http://dx.doi.org/10.12677/ap.2016.64048
http://dx.doi.org/10.12677/ap.2016.64048
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

H %

ERIANHBNMA: STROOPEREE P HEEW
ERME SR BERRRNER

BOW, mEKE, RBA, xbE

RN KA, TTHR PR
PR RPN, LA PR
Email: xin.bi@xjtlu.edu.cn, Zhigin.yang@xjtlu.edu.cn

WehE Hi: 20164F3H15H; A HEM: 20164F3H30H; &4 H: 20164F4H11H

HE

HEMBEEr R SRS ENERERIGE, MATAMBRKTBRS LR, RN XENNRS
FINESM R EIRZ K . AR TR BRI AR A AE A R AR K EAE NP, EEERFRK
WG, BRAKHET—MERSTROOPHES, LREI, WXEFZ BN, WHERARHANITCZAM
WSLAIAR G RR 7 T X IR e P AR, E TR ) i 305 ) AL O AR o SR SR B LR, 17 EL TR PRI 335 A
H IR SRS KBV BUTM A FA . %55 R NIE AR R AL T SR L AEEE -

K
FERNK, HBM, FBEREN, STROOPERIES, XHIZL

1. 518

BT A& G R DATE 5 B A% O BGRB9S e o R 28 51 O B AR AR B, AR 25 T I A Y
Xk, A EiA%I(Embodied Cognition)fF Jy—Fhuh BB FUdk g A 2 K0E . RS NHY & T2 510
FESI EARTEE, R T E S ORI R R A EREAR T O, ORI Bk -
AR LESZI FREE o AR BAE S s (i, 2010, 2013, 2014; Z=H4E, 2008 ZH &R,
2006: “FIHE& M i, 2006), FHAFNEENNS S FEMN BT ULE” BRI R EIBA Sk, 76 BT
AN 50 B S DRI SRR, ZE B A KN (Extended Cognition) lb# 51 AVEH (1, 2012).

JE RN H B HIAESE N 1) — PO O R, B TINAIAME 3 kg, 2 — Mg & R
B\ RS E Va0 H B C)5E /7, 2010, 2013). ZEFEEN T ISR A KNS K . B AT
IRV IAR BAE TR o 8 RN E SCIRARER A e i v (Clark, 1999, 2013)3N K “INAIE R 1) & 4 IF A
SR BR T LE R R BE E A 2 N7 o NPRAERE RS, AR BARI R, R TVERE S, IAENRE
& SR BN R Z B AR BR il (Embodied), [FE X2 HRAAE 7R SRR 2 H I (Embedded) (Clark, 2008), AT 58
SR 55 BT RS (RN SN RE 9 0 50K AN ER tHE F ) T AN EPA R R G

ARSI RIRAF) 2 R0, BATF I . FHLEE THEXAMA A G520 . Nathaniel Barr (2015)
AN TFHU AR “ DS B RMN ", FZEG X T iPhone, iPad 1 7= A4 (13T 1) H MRS iSelf (Russell B.



Clayton, 2015), Z4#RIXLEREENT G Z Fr LAREXS FATHIA R B0, HH 5 A 2EAE 2 TR . H AT
BRI Z REHT RS A o 2256 w5 38 (0 ELIER s T N SR A IS IR 25 e, Sd 1 i 7 AL IR Oy
T RIS 5 BNKIE FERR T I NN CRO AT RE . X IR ) O B AT 78 5 TR A B AL
HRBRAR, ZJRITIRRIEE . M. T8, MR 12238 T U6 S90E TR R A S (i . 1R
NHNRAE HACAZ B EIR M oA 2% 2T ) 1 B84, RN S JR A\ RICRE 224 i DA ELIER W A1 1) B2 210 3l
N T NFEWS, DO EIRIIE N NN AR 2 DAMB A TR M S 5 EARES . 5K
KGR E S HEAT R s BRATR S ELIC R (B 2R 2SI s it 1 i 2 B R S

1.1. #iXEL STROOP TR 15 J93E 3 M o] B3 i R SR B B T R

Sparrow %% A\ (2011)7E Science 2% ESEH T 53— AN L& $L ) STROOP A8 AT 45 —— “Ia it & - A
B F 7 STROOP A8 AT 5% (LA R Ak STROOP AZAT-4%) . W51 3 BH 17 4 ol AE T I TR ¥ ) A 2 i S AR
FIHERM MR, 10 Google 1AL, IXFhah BB “Google 4B~ o H R By, it X T4H5 € 1]
PR W7 SR EAT B8, B AT DAERIN R oA TR = S N BA RTINS
RB) 7TAZIAE . WS EOAE N B A T R Rt 2 AR A RN BER, AT 3 s mT A e R R ek L
S ARV BE AW TAES A [z, WHntk. 75 Sparrow 25 A sRE, BT AHR&Z i STROOP
RS R - R AERER ] - A R BT AR RN ST, BT DLEE BRI e B AT
BURBARICIZ— 6 DB ARS8 il a5 ger o MBI 7090 300 25 G20 18 2 5 A n Tk R R T
R AR, Bk, EARWFF RS Sparrow S8 A1) STROOP AT 2548 AR 7EAN ] ] e F R
B AR SR AR R SRS, R A S S P R A PT DA 3 9] o A2 75 i N B 4 R A e o R sk

1.2. AARAERIE

AR TR, AE TS 2 5 T S ARt 3 Bt i PR 3R]V 0 e W7 B S P AN Y B IR B 55 £ T X
PRI v R, FLIR ) B A% LA AT S B B ARG s BRI FE A Dy, FLIR I A i B 2 5
R O TRV PO €0 W e IS U2 2 AR s 5 ARG I ), BRI P 38 0 T A 8 7 1AV 4 S L e
FHHABP ISR E A . TR S WA S AR, A SN BPAFIN Tid A, B & A
AT R S8 2% A T e SR ARV PR € A W 5 7 B AN 2 ER L PRAR AR A

2. ik
2.1 #R

P ] R S0 X L IO S P IR BE i AR BEAN ] o FERE e R B, A 38 i LB A5 FH 455 1) o
AT T B EBE N AT (S S, DA DX 4 A6 IE EL I Y s AT AT A 3 o AR R B 4, R
ZREHIL DX 25 N T P PR A g B 38 444 H | AR R 2 AR AE N I % mifst A ik, HR 554 26 N, &
A 12 N5 AR E AR IR X fr 57 AR B 20 444 H AR S AR N M g AR gk, B4 7 A,
13 No #ORER M 19 £ 3 24 (M =21, SD=0.72). #ik & OM@[E, WANAFAT, BLEAE. @O
G IERS, M IEE SRS EIER . 5ERORE G PR SR BUE 2R .
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KA 2 (M R . IEARIIE ) x 2 (& Sy iRl L DRI KE ) d) x 3 (LI IR 3l ARt A i
AL, — RO RN TR A S g Bevt o A Ao AR IR e vt T S AR 2 AN P et

PRI 8 Oy Jse L R AT IE A 26



2.3. SERE{UARFIAHL

SEES AR 2 PR AL I R X 4y, R PSE I B 20 A AERR AR T AR 32 A i) i HE B B
FEMER 7 s m KT RNV, A, WM AT 5.78, 5 AT 185 2.33. B4
SRR, F(1,19)=1.60, p<0.001.

STROOP A2 A AF-45 Hh 75 L il AT B B W eV 20y =20, B BRI ARG B8 Wi LA A
KA
2.4, XWIEF

S SR FH T S S IR ORI R, S A OB . F PsychoPy BHR(RRR v1.80.03) 4 il S B6 FE T
SIS AN IERAZ I B A Bdsk . FICE AR THE LB R0 e b o, e B b AR PR B 440 50 JE
Ko FEFERE— SR = B S Inaeit . A 7 B IR I SE 6 B, kgt s AR et i B i
M2 A7
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HEAT PRI () RZE 57— 2 i il A R e ) 8 2L 3 AT 7 P 1) R AL ) S 60

B— NI aaET, B R BIYGW TR R S, g i U A T AT R R . s A A T
AT B AR LSS 4 A BT OB (R 250 1) R 5 22 () 25 1) 1) RN 2 R DA BBt Ak R IR B iR e, ik
T PR 1] BRI RAAT IR R SN, BN R T “1 , BRERN T s <97 o
%56 16 NMAELLS, JFUR STROOP BT %, AL ly: Bist RIUES00 BERE U A e 345, L
F— KT 6 MEFe iz S N, #RE 3 B IR EeAix e, EEEE I AN, 1AV B ALE
H EERPIMES R, AR R BE M HA — S . L BoR N B i, Bl
SR BEREAT AW, SRR By “17 B, EENERECE €97 . AT e
Ja, BORBAX LA Z BT 6 M8 . U AR AW RS, BRI AT = 4RO R A 1A
BEAL I 58 BRER I WT LA S B B4R . MTERTA IR, 4l 75 SEPE CRAE IR0 15 00 T R B

SIS JE R T AR VR I, BIME S AT RS I, L P A AR U A SR R H ), R
I IR AN L SE I8 — AN S FEIZRE I IS, FRIE T A LA Rk

AHFFE R SPSS # A (F A 21.0) % $idiE 31T 48 it Ab B

3. &R

T, MRYESLEG 2 A i Ik B, 19 2 Ak R R o P A AN BRI ) SR R L L.
Xof ELER X FH AT AT ST R AR A5G, &5 AR WA [r) 22 57 (3%, t(57) = -51.06, p < 0.001. fEAHFLH,
P A IR ) TEL R XS P /)N ) 00 FE PN A8 FH A RE 1) 2 BB bR o ZENCER B0 FH LR X AT 45 BT, 3R
AT BTN 2841 P v A i 2E 4K, E A5 FH EL IR I 114 3 B2 7 TR AR AN — o A A P E 08 D) 7 s 8 g
ITMSTREA K606, SRA 2R 2, t(57)=—45.31, p<0.001. Hk, BRI, Bra ot Em
A 95% LA L

A 5 B0 A G 96 43 BT A PR S B e I R A SR BRI A SRR R N B N T AR . X
F- 1) R AE S R ELIBR IO {8 FE A B o0 AL DA KAV A S = A AR i, DAV B 6 W e S I O R AS B, 3
HZREHEMT, SRER, TR w85 FE R AR5 = A A AR 5 2 (A A8 HAE
%%, F(2,36)=5.15, p<0.01.
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U S S I 22 S R B 2%, F(2,36) = 1.031, p > 0.05. FLER mi il 2ot 2 1A 22 AN B3, F(2,36)
=1.405, p>0.05. FIBCMRAEH A A 22 R AR, F(2,36) = 0.355, p>0.05. L2530
TER G WA T, WA AR RS E wEdE N BRI T 8, Bl A B AT

B anL 2 Fron, RGN /i R B, (12 R 1) DL S, EL IR v {ER A0 A FH 20 4 3 e ik
Xt = dH RV P B A T A W 1) S BB 2 TR) 2 S S, F(2,36) = 7.500, p < 0.01; #F— B TH G L
BRI, HIERRNCALM = 1.28)RHE S #E flI (M = 1.31) I ) [ S Is) 2 [8) 522 57, p > 0.05,
A2 3 9 A ]V 1) S 7 R 3 376 DR TG 5 3] Y PR P e ) W s 2B (M = 1.11), p < 0.01,

TE [ 25 TR M 1) R AR A, 3l X IR D s (AT Y 2EL 30— 20 JEAT 1 B OB or i, S5 SRR, Tk
PR e AT FH] 2E A9 P = 2L P W s S 2 ) 2 S R 3%, F(2,36) = 11.488, p < 0.001; 4k&EidkAT 3 )5
P LUK I, A G BB WTE (M = LA7)AIE SGRTE (M = 1.12) 268 40 iy S B I 22 S AN d. 2, p > 0.05.
L X R Y P € 4] T 2 2 (M) = 1.25) 48 3 EE H At 95 4HL ATV 0 ) S K, p < 0,01

w1 prR,  EERAR A F ZH A 0 T = 2RV B3R AT e W 1 e I B ) 22 St R

Table 1. Internet use frequency and history (M £ SD)
1. EEMERSERERAEM £ SD)

R ) R 0 52 (T 34045 FH /NI 0K 1 F BB I 1 5 (4F)
X 246 v A FH 2 7.64 +2.64 9.67 +2.16
PR 248 AR A Aef FH 2H 1.18+1.26 467 +2.01

Table 2. Reaction time of color judgment after answering questions (sec)
72 2. EE RN R XTI A € FI B fe R B (RD)

[ 2 25 5 7] L [ 25 ) i) AL f
BRI ASGAE R ToR AL HEMENL RS E WL oA
M  SD M  SD M  SD M  SD M SD M SD
AR 115 0.38 114 032 110 0.36 1.28 0.68 1.31 067 111 047
oY 28 s A FH 20 113 0.24 114 020 1.09 0.17 125 026 117 016 112 023
PR £ ARSI 4 117 050 114 043 111 050 130 1.00 150 0.98 1.08 0.68
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Figure 1. Color-judging reaction time of low Internet use frequency after answering dif-
ficult questions
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F(2,36) =5.756, p<0.01, A&7 HEPIMNILECRIL, FE4i2 E R 4L(M = 1.50)F1J6 %1 (M = 1.08)
V1 3 € S W I I B 2 ) ) 2 S 535 p < 0.01, ELEER ANV (M = 1.30) 1T S Tl A B a 34 i Jse i P 22 7] g
ZESRE, p<0.05. BIMEGHE VAR BRI A 2 (B ST 50 22 AN 2, p > 0.05, {HAZEM
S B S 5/ = I D2 1 ) A R e AL N QG 128 8
4. ¥1ig

AHIF 7 A LI R B AT N RRAE S T, W 700X — AT AR T SR B S AR Ve e L T
A2, T AE 2 BT AR D% LR T T b 288 1) g R 3R AT O3 FI PR (Nasi & Koivusilta, 2013; Sparrow &
Chatman, 2013; Sparrow et al., 2011), KM% 5 S EBAA TR A R EL 2 FH BB X Al 2 00T LI R i
Y] ASHIE TS ) S BR 2 S ST SRR AR — B, T BT AR IX 857 R FEARGEASH], B 7 1 DX (1 LI
IR AN e R P AN T, R T 5 1 280 g X A8 P LI D 04T DR 4G J T 1) 22 S AR (35 . TR Rk
X, FLIGCI I 2 R85 2 Ji G, At B K ) TEL TR D Ak Y s R R B K T 4§ PR EL I I P B (1] s L
B POX) SRR AL S5 At A 7 23 (I DX, ik B R o A P LRI, LR P I3 sk ANV R A FH B T A b

4.1, TRIPLERBLEFHTHR R —BTEN

ANV IR A P Ak, I AR ARAE A, 8 2 5 ) LA R e B 2% A T, inond T JE KA
T AR CE T IS S PN S AR — 3, SRR L AR o X BB IE B X B T SR A AE A L R e
JRB, PRI AR I8 ) i) RN AN 2 AE BT SR LB A W7 e M B A il R A B xe e AT S iy
F HEAT 42 R S L LS IR 18D

4.2. HIEZ 53 E)RRETE F RSB SEIR AR R SR

AT AR 0 B s LI D 25, 3l 6o T A A e X ) 20 6 0 i e S R AT 40 B B, ETHI
e Pt e S R B £ 2 1 I I W D A I = A 5 B v S I A A el TP =8 0 R
B A G A N B A R T AR b, T S TN, IR T A A SR o
FATMTRELE T Ja S BT SN o — MG I 20 R O 5 BT 15 s 3 b i ) s A OG, DRI,
HBEN BRI Tid FE

Guik oA I T ABALE TG 0 R (A, RS2 RS B0 1 AN [ i) R AR SR . AEIRI B R B IS, HER
DR re A FH AL AR A P AL Al ELR XAV . A% G MR iml v DL S — Ml R A e N L [l 1)
RN T R, X PR T LU 25 5 1 el i, ik T DUIE I 1 AR i vk, RISR A  3812
PEHUE RN R T LA U o 3X — R IR AR E (B 2 BT ANl . Sparrow 558 AN SEES R B, BARBAIZAE R
e VR S 1) RRAT 55 H R I IR 4 0 3, AHR X 7E T I 25 5 Il A 1 Bt AR 21 R E 2, 7E i AR 36 b
Z5 B.2% (Sparrow et al., 2011). THEAB T A, EEM SR AT A R E AR 5 s, T H
PR P T Y P B CE 0 W7 S LIS T, A A B 808 R T TRV € ) s S BN SR b, BT R K, {H
SRRA LR G ERENFRR . XU BN G I, AR TR R R AR T A A
A HACKZ BRI AR SR, T B I A B ARG % SE R, X FF A AT ARG . Ry ] 224 3 ik
MR IAEAZ, 782 2T 2 Fh 20t b e s i Sn e 2 RN ER A, MR T E A4, A 22 AR X — R
VR ) RS L A% T AR

4.3. I (0 S5 44 T ELIX P {5E R 391 A S A A [ 1) R 8 R SR 38

[ 5 DR A 1) R DA S, o 2 v 304 R ZEL A0 22 A R 8 1 ELIRRIRBE 8, 8 L Ay L IEK o) ] 9 2L P 30 €2 41 T I
NI AL Ge BRI LS TE IR H K, X — s Sparrow &8 A A Fi 45 R — 2 (Sparrow et al., 2011),
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BT, EEMAVEAANBIER iRz, FAEICIZ RE—FE, LA MBI O B . BB 5050
AR, FETER T —ANSERZIERME R, MFEERWMIIMA(ERE&E 2IE, 2014 X &K
W5, 2012; T2, 2014; Hifil, 2012). {EfHERRE, (ERMEN R4, BB S A 4 a0
PR G E I T I LB 5 TG SR 1 [ B R BRI, R — LSRN, X B AR
AR, FOZ S MR AEE .
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B IR RIS R B 58, T IR I P 2 R A8 e (T LI I, R AT SR M ) T UG, B
AW EHR

SE Wk (References)

FM(2012). IWHNE X Z F——MNE G NMAE RN AE. 2504, (7), 98-104.

ZEAE N, HEBEH](2008). NENI R B L. AT, 24(2), 185-190.

IR, HFA(2006). KRS, F4HFZE A, 28(161), 29-34.

Z=H 4 (2008). “IAHIFA 595 AN IR AL OB R, 40(12), 1306-1327.

X, SPRBE2012). FEETARIEIS I = KIIR K P ik, OHFZ, (L).

X% 77(2003). IR ARG R SR S M. A 2R (1), 99-108.

X% 77(2010). FERRINKNS GE B O REHHT. 77371 2 F1, (1), 48-57.

{EREH, B0 (2014). LSRRI LB A2 —— 10 AR BUR I A AE RN AR, FF 2R 2T #0777, 31(L), 1-5.
FAL(2014). MR L1k F)HERE AN K—— 5t 4 7 B A MERR L. WS, iK%, KR
PV A2 (2010). H B MK INEOIRZERPETIU. O 2B i, 18(5), 705-710.

)



M54 (2013). LR B G SRARFEZERNIEE. #£2F1%, (5), 117-128.

H-#54E(2014). “ B &R UM EARHIT. O HE 5277, 46(7), 1032-1042.

Clark, A. (1999). An Embodied Cognitive Science? Trends in Cognitive Sciences, 3, 345 - 351.
http://dx.doi.org/10.1016/S1364-6613(99)01361-3

Clark, A. (2008). Pressing the Flesh: A Tension in the Study of the Embodied, Embedded Mind? Philosophy and Phenome-
nological Research, 76, 37-59. http://dx.doi.org/10.1111/j.1933-1592.2007.00114.x

Clark, A. (2013). Whatever Next? Predictive Brains, Situated Agents, and the Future of Cognitive Science. Behavioral &
Brain Sciences, 36, 181-204. http://dx.doi.org/10.1017/S0140525X12000477

Nasi, M., & Koivusilta, L. (2013). Internet and Everyday Life: The Perceived Implications of Internet Use on Memory and
Ability to Concentrate. Cyberpsychology, Behavior, and Social Networking, 16, 88-93.
http://dx.doi.org/10.1089/cyber.2012.0058

Sparrow, B., & Chatman, L. (2013). Social Cognition in the Internet Age: Same As It Ever Was? Psychological Inquiry, 24,
273-292. http://dx.doi.org/10.1080/1047840X.2013.827079

Sparrow, B., Liu, J., & Wegner, D. M. (2011). Google Effects on Memory: Cognitive Consequences of Having Information
at Our Fingertips. Science, 333, 776-778. http://dx.doi.org/10.1126/science.1207745



http://dx.doi.org/10.1016/S1364-6613(99)01361-3
http://dx.doi.org/10.1111/j.1933-1592.2007.00114.x
http://dx.doi.org/10.1017/S0140525X12000477
http://dx.doi.org/10.1089/cyber.2012.0058
http://dx.doi.org/10.1080/1047840X.2013.827079
http://dx.doi.org/10.1126/science.1207745

LS

st

55

BftsR: 7555 5] R A0 B (5] @

255 )

1) Rlpogkgs |m?

2) (AME) REFFE5HL?

3) K71 Jg H--20?

4) ZTIEFRRM AR — RO ANG ?
5) ERA 24 /N2

6) i 5K R 2 I

7) 8 Jin 8 &F 162

8) e L AEAL T 2oty 2

9) FARE—MEEG?

10) —4Hf 15 M HIE?

11) st A2 F v 20 Al i g e 2

12) 50 7 5T 30 g ?

13) (B HERKEG I ) 25t LT R e 2
14) [ fry [ A £ e 2

15)  COKWFL) HOE R =2 i s g 2
16) =fERA = Al ?

PRI i) it

1) PR E AR LA A A I K 2 g 2
2) RAWE 2 r KRS 2O S PR ?
3) BAMMF T A J 2

4) KZERRE T LFEL?

5) £ A AR AR A A A EA S BT
6) e TH F A P 5 ) S 7 0 2 AT P R € 2

7) KRN EAGEAE 1911 EIR ALY ?
8) HICHEMIETHUE 26 Mg ?
9) A HIIRIET 1275 fr & 150 KNG ?

10) F DUREAE 22 TCHT 48 SRRl A A M- Lty W g e 2
11) VU757 SR IR B S e 2 Hy i AR g 2

12) Jie f — PP R I ?
13) fEHHHE, HFEMANRZH?
14) B HAES R RIS ?

15) #7275 Je A JC 1736 FEF 1796 4EAE LT NG 2

16) FECiE “quince” &Rk g ?



	The Difference in Problem Solving Strategy and Internet Use Frequency: A Modified STROOP Task Approach under the Extended Cognition Perspective
	Abstract
	Keywords
	延展认知的视角：STROOP变式任务中互联网使用频度与问题解决策略的差异
	摘  要
	关键词
	1. 引言
	1.1. 被试以STROOP变式任务为范式探测问题解决策略的形成
	1.2. 本研究的假设

	2. 方法
	2.1. 被试
	2.2. 实验设计
	2.3. 实验仪器和材料
	2.4. 实验程序

	3. 结果
	4. 讨论
	4.1. 无关词汇在所有实验条件下的反应时一致无变化
	4.2. 面临容易问题时使用内部资源解决策略
	4.3. 困难问题条件下互联网使用频度影响不同问题解决策略的选用

	5. 结论
	参考文献 (References)
	附录：容易问题和困难问题

