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Abstract

Based on the reaction time and accuracy, previous behavioral study has proposed that there are 3
sub-components involved in numerical inductive reasoning, i.e., recognition of memorized series,
calculation, and checking. Eye-movement technology has the advantages of reflecting the real-time
visual processing, thus, the present study aims at providing eye-movement evidences of the 3 sub-
components in number-series completion problems. A 2 (series type: counting, non-counting) x 3
(rule effectiveness: true, invalid, anomalous) study was performed to 15 participants by Tobii
T120 eye tracker. The results showed that for the counting series and true series, the fixation du-
ration, fixation count, and the number of regression were significantly less than those of the non-
counting series and the invalid series. These findings are consistent with the hypothesis and firstly
provide the eye movement evidence for the existence of the 3 sub-components in numerical in-
ductive reasoning.
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(Checking). L, PRHIEXT LG 2B ES ) 5 18 XOCAZ SR EI BB AT 0 —Fh BB . FEXH R R 1)
teO R an, “13577 ). M TARBRE T FHIR (@l “51117 237 ), s Sl 715
SACZIRBURN S, tPE e R, LA TR R R TR R, 3R SRAS % S BRI (ED, +6).

EXF TP 13567 8¢ “71319257 , M5 4 MBI FHEEF AT AW AU, 5tas T kot
ZT AN RN B B, X P R B AT R RO M AT U B, e RO T AN R
W RIS ARRIE RN BergmidanREOHEENR), X I REEONR A . R, S5T0H T
RERBRIFI( “25811937 )MHEL, HHBITCRZERE/NFHI( “258 13”7 )5l E k£ s 58 1

=
MV o

AR, RBNEAR O 2 B TS ZOA R DR R s (5 4, BOK, g, A4, 2012: F
WS, B, EALER, 2013). JERRES A, JERRIREL. IR EL SRR S48 A Al ST Bl R B N T AR,
FIT 2 & 045 Rz I 4047 S Fa bm (B S LI AR 28), A S il S ARSI PR DA 0D o 72 (Geyer, Von
Miuhlenen & Miuller, 2007). AL [AJFIE AL EN A F8 A5 0] DAE— B2 E B B SL 30 AT 55 I R R
AR S AR AR DS, TR AR, AR LAV B bR o dn SR XA 2 A [ 4 P 77 T I 5] 152
R HE, MONEIRL, flin, YHERIREIORE, SERRANELN TR, ZANXMESZET
EH 187 B () G AT AR R BT SR R 5 T, AT BB ZE A O, TR, RIS A 2 B 43 1 S B AR B 3R I
Wriessnegger, Janzen 1 Albert(2002)¥ IR 24 A B FH 2|7 BE 7 21 58 BUE 55, 1 s IR 34845 i b
ZMHIESZ T Simon Al Kotovsky(1963) 2 Hi i FEAk A

AW FTI B 12 R R 3B AR SIS0 T 7 41 56 BT 45 (1 5 R AR 7 A TE B R A = ANk
SAFTE. AT 2075012880 T8, dETHE0) x 3G &k AR Bk, SE)ses it @i
Tobii T120 MRZNACKAE IR, 73 A FESS S A RIS B] . VR REORT IR 8. o307 Flis i
WAL BURTSE 8, AR THEUT S BRIK SR A R 5E 1, R B 12, B, 4546 BLiRxhx
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W SRRt b, BRI PEER N 1024 x 768, {#FH SPSS 19.0 X S #HE 4T Gi it 04 .

23. SKBiERF

AN 2 x 3#&it. KE—RZFFZERA(HH$(Counting). FEit#(Non-Counting)), K2 N4
B #(True). ERL(Invalid). 5% (Anomalous)). t%(Counting)fF-55 i AR R EH (4 1 2



H T GRHEFR DN 53 (K BR B AT 55

345 1357), fidEit%(Non-Counting){T:45 51+ (Counting) (T 55 A%, & F it AT E S B
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Table 1. Experimental task
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S R FF3I2RAL (Type)
(Validity) 1% (Counting) 4E 114 (Non-Counting)
E%(True) 1234 25811
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1357 471013
36912 15913
481216 261014
5101520 371115
T (Invalid)
2368 15710
5101620 371215
481215 261015
R (Anomalous)
5481520 3451115
12314 143610
36956 371154
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6 Fl 24 TR AR M IERI X CT(0.981 + 0.073). NCT(0.948 + 0.111). CI(0.955 + 0.134).
NCI(0.940 + 0.147. CA(1 +0). NCA(0.977 +0.084), H¥&A BHEZER. X G2 H T LI 5 A
Gy, P I T RAEAR R o
3.2. FEHRETE]

GERANE 1 FR . AR 3 R85 35 (F (1, 14) = 32.368, p <.001), R IIA Rt 32508 B35 (F (2, 28)
=31.943, p <.001), J7HIZRRFIHEIN A 40 128 B AN 2 2 (F (2, 28) = 5.141, p =.013).

BT ERRR A K: NCT. NCI. NCA BI7ERLES [ 4 5l E KT CT(F (1, 14) = 33.366, p
<.001). CI(F (1, 14) = 7.860, p = .014)#1 CA(F (1, 14) = 8.018, p = .013).

A, SEFHEURFUTS, Cl LR [ B2 KT CT(F (1, 14) = 25.842, p < .001)F1 CA(F (1, 14) =
31.117,p<.001), H CT MvEMR a2 K F CA(F (1, 14) = 10.565, p = .006). Xf T AEi+¥UF5IME S,
NCI FIVERL A 22K F NCT(F (1, 14) = 17.543, p < .001)H1 NCA(F (1, 14) = 40.367, p < .001), H NCT
(R MBS 1) I 2 T NCA(F (1, 14) = 14.329, p <.002).

3.3. FRRHE

SRR 2 B o PRI 3 30N 15 2 (F (1, 14) = 21.248, p < .001), AU Rt 32500 2 2 (F (2, 28)
=15.312, p <.001), FpAISERIFIHRLIA ROk i A8 AR M0 £ % 2 (F (2, 28) = 3.008, p = .066).

PR RN T K IL, NCT. NCI. NCA HIER IR E 73 3 8 % % 2 T CT(F (1, 14) =
28.001, p <.001). CI(F (1, 14) = 3.216, p = .095)F1 CA(F (1, 14) = 4.629, p = .05).

b, ST HEFIES, ClEMIREEEZ T CT(F (1, 14) = 14.480, p = .01)F1 CA(F (1, 14) =
18.972,p <.001), H CT HNEMEL EE L T CA(F (1, 14) = 9.124, p = .01). X TIAFiH-EUF41{F%%, NCI
FIVERL R B2 55 2% 2 NCT(F (1, 14) = 4.086, p = .063), &% % T NCA(F (1, 14)=11.483,p=.01), H
NCT MiEMLIKEUR % 2T NCA(F (1, 14) = 14.209, p = .01).
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Figure 1. The fixation duration
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Figure 2. The fixation count
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UHON T B 3 B A [RI R BEs SRn 14 3 Fior

J AR T 408 2 3 (F (1, 14) = 17.988, p < .001), FLIIA 2t 3208 2 3 (F (2, 28) = 21.422, p < .001),
J7 5 BRI G 2 1 28 HASAS 2.3 (F (2, 28) = 2.185, p = .131).

BRI HT KB, NCT. NCA IR E 730 2.3 2 T CT(F (1, 14) = 16.633, p < .001).
I CA(F (1, 14) = 8.459, p = .05). /& NCI 5 CI BRI B H 1B 282 (F (1, 14) = 2.456, p = .139), {H
NCI i[RI E LI Z T Cl s .

AN, ST IMTS, Cl FERLREUE 2 2T CT(F (1, 14) = 8.279, p = .05)F1 CA(F (1, 14) =
28.491, p<.001), H CT (ALK E 2L T CA(F (1, 14) =21.888, p <.001). Xf FHEiHEUT TS,
NCI F [0 7 B 2600 5.3 % T NCT(F (1, 14) = 3.660, p = .076), .35 % T NCA(F (1, 14) = 16.840, p < .001),
H NCT ) [RIF R E 2 # 2 F NCA(F (1, 14) = 18.959, p <.001).
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Figure 3. The number of regression
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W7 BTG TV T R R B, B AT IR BN, DMER AR S 2 T g ek
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BE M AT AR, 2010). BFk, AT H B T IO RUTE 5 R I 2 IEAT (R 2 75 5 2 0
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