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Taking into account various models and findings pertaining to the nature of analogical
reasoning, this study explored quantitative and qualitative individual differences in
intelligence using latency and eye-movement data. Fifty-five university students were
administered 14 selected items of the Raven's Advanced Progressive Matrices test.
Results showed that individuals differed in terms of speed, but also in terms of
differences in strategies. More specifically, higher and lower ability subjects differed in
terms of their patterns of item and matrix inspections, and several strategic indices
(proportional time on matrix, number of alternations between matrix and response choice,
latency to first alternation, matrix time distribution) emerged in regression analyses as
significant predictors of Raven performance. Given the high reliabilities associated with
these strategic indices, it is argued that these results provide evidence against a strong
basic-information-processing view and supports a multifaceted view of individual
differences in intelligence that includes differences in strategies.

®.BuHo, A. Kacu, J[.bop. Ananu3 aBuxeHui riia3 1eMOHCTPUPYET BIUSHUE CTPATETHil
Ha WHTEJUICKT.

[TpuHMMas BO BHUMaHUE pa3INYHbIC MOJICIIN M UCCIICAOBAHMS, KaCAIOIIHECs TIPUPOIBI
CYKJICHUII 110 aHAJIOTHH, B TOM HCCJICIOBAaHUN U3yYaIUCh KOJMYECTBCHHBIC U
Ka4yeCTBEHHBIC MHIUBUIYAIbHBIC PA3JIUYUS B HHTEIUICKTE C UCIIOJIb30BAHUEM BPEMEHHBIX
MOKa3aTeNei U TAaHHBIX O IBYDKEHHAX IJ1a3. [IAThaeCsT HITh CTYyICHTOB YHUBEPCUTETA
npoxoanin 14 BeIOpaHHBIX 3amaHui n3 [IpoABHHYTHIX TPOTPECCUBHBIX MaTpHll PaBeHa.
Pe3ynbraThl MOKa3bIBAIOT, YTO HHIMBHIBI PA3JINYAINCh B TEPMUHAX CKOPOCTH, a TAKKE B
TEPMHUHAX Pa3IUUuil B cTparerusx. boiee KOHKPETHO, CTyIEHTHI C BRICOKUM ¥ HU3KHM
YPOBHEM CHOCOOHOCTEH pa3nuyaauch B TEPMUHAX MATTEPHOB 00CIEI0BaHUS 3aJaHUN U
MaTpHI], a TAKKE TI0 HECKOIBKUM MHAECKCAM CTpaTeTuil (IpONOpIHOHATIFHOE BpEeMs Ha
MaTpHIIe, YHCIIO0 TIEPEKITFOUCHUH MEXTy MAaTPUIICH U BapuaHTaMU OTBETA, BPEMsI 10
MIEPBOTO MEPEKIIIOYCHHS, PACTIPE/ICIICHHE BPEMEHH 110 MAaTPHIIE), TPOSBUBIIMMCS B
PErpecCHOHHOM aHAJIM3E B KAUECTBE 3HAUUMBIX MTPEIUKTOPOB YCIICIIHOCTH BBITOTHEHHS
Tecta PaBeHa. YUnThIBasi BRICOKYIO HAIEKHOCTH, CBA3aHHYIO C ’TUMHU HHICKCAMH

CTpaTeruii, MpeanoaaraeTcs, 4YTo 3TU Pe3yJIbTaTbl CBUACTEILCTBYIOT POTUB



OJIHO3HAYHOM TOYKH 3peHHs 0a30BOH nepepadoTKH HHPOPMAIMK U TOAEPKUBAIOT
MHOT'OCTOPOHHUH B3IJIs1/1 HA MHIWBUYaJIbHBIC PA3IMUUsl B UHTEIUIEKTE, BKIHOYas
pa3nuuus B CTPATETUsX.

Bo BBeieHUM aBTOPBI TOBOPSAT O TOM, YTO OOJBIIMHCTBO MOJIEICH peLIeHHUs
MIPOrPECCUBHBIX MATPHUIL IIPEITOJIaracT yMCTBEHHYIO CKOPOCTh B KaUECTBE OCHOBHOM
JETEPMHUHAHTHI YCIIETHOCTH. BapuaHT 3T0# Moienu — runoTe3a oomel ckopoctu. B
pabote KapneHnrtepa, Ha KOTOPYIO CCBUIAIOTCS aBTOPBI, CII0KHOCTD 33/1aHUS CBSI3bIBAETCS
¢ konmndectBoM mipasui (r=0.75). Bethell-Fox&Snow, ucnons3ys 3agauu Ha
reOMEeTPUUYECKHE aHAIOTUH, BBISIBUIM JIBE CTPATErMH — KOHCTPYUPOBAHHUE WU 1TOAOOD
OTBETA.

B cBoeii paboTe aBTOpPBI MPOBEPSIIOT FMIIOTE3Y O CYLIECTBOBAHUM MHANBUIYaTbHBIX
CTpATeruil peIIeHys IIPOrpeCCUBHBIX MaTpuUll PaBeHa U U3ydasu CBA3b 3TUX CTPATETHH C
YCHEIIHOCThIO PELIEHMUS.

Ucnbityemsie: 55 crynenToB, 36 sxeHmuH 1 19 myxuun, ot 17 1o 54 net (cpenuuii
Bo3pact 23.48 net, SD=6.95).

ABTOpBI UCTIOJIB30BATH KOMIIBIOTEPU3UPOBAHHYIO KOPOTKYI0 popmy APM (SAPM),
cocrosyo u3 14 3ananuil. @ukcauus ABMKEHUN IJ1a3 IPOU3BOANIIACH C TOMOLIBI0 SR
Research Ltd EyeLink II system. CHavayia HCTIBITyeMbIe 3HAKOMUJIUCH C 3aJJaHUEM —
BBINOJIHSIM JiBa 3a/1laHUs] TPEHUPOBOYHON cepuu Ha Oymare. 3aTeM TPEHUPOBOYHbBIE
3aJJaHMs BBIMOJIHSJIMCH HA KOMIBIOTEPE, MOCIIE Yero HaYMHaIach OCHOBHAS CEpUSs.
KomnbrotepusupoBaHHbIe 3aJaHUsI HAUUHAIUCH ¢ pukcarmonHon Touku. [Ipu pemennn
MaTpHIL JUIs OTBETA UCIIBITYEMBbIN (PUKCHpOBaI B3I Ha BHIOPAaHHOW albTEpHATHBE B
teuenue 10 cexyHz.

ABTOpBI PErucCTprupOBaAJIN CICAYIOIINEC ITOKA3ATCIIN:

o Item Latency — o01iee BpeMsi C MOMEHTA MOSIBICHUS 3a/1aHUs 10 OTBETA
. Total Test Latency — cymma Bcex IL o tecty
. Time-on-Matrix, Time-on-Alternatives — Bpems huKcariiyu Ha MaTPUIIE U

BapUaHTaX OTBETAa COOTBETCTBECHHO

= Proportional Time-on-Matrix, Proportional Time-on-Alternatives —
COOTBETCTBYIOILIEE BpeMs, JejeHHoe Ha IL

. Number-of-Toggles — o61Iee koaTu4ecTBO pa3, KOTa UCIIBITYEMbIH TIEPEBOIHIT
B3IJISIT C MATPUIIBI HA aJIbTEPHATHBEI U HA00OPOT

= Rate-of-Toggling — uyucno nepekmtouenuit, nenenHoe Ha IL

. Latency-to-First-Toggle — Bpemsi 10 epBOro nepexItoueHus



. Matrix Time Distribution Index -oTHOCHTETBEHOE BpeMs IPOCMOTpa siueek 3, 6, 7,
8 1 9, BBIYTEHHOE U3 OTHOCUTEIBLHOTO BpEMEHHU MpocMoTpa sueek 1,2, 4 u 5
AHanu3upys pe3yJbTaThl, aBTOPHI OTMEUAIOT, YTO MPOIICHT MPABUIIbHBIX OTBETOB
BapbupoBai ot 40% 1o 95%. [lokazarenu Item Latency, T-0-M, T-0-A KOppeaupyroT co
CIIOHOCTRIO 3amanus (r=-0,87, -0.84, -0,87), mpu 3Tom mokasarenu Proportional T-o-M
u T-0-A cnabo cBsi3aHbI CO CI0KHOCTRIO 3aaanus (r=0,17, 0,12). [Tokazarens N-o-T
KOppEIHUpYeT CO CIOKHOCThIO 3afanus (1=-0,83), ognako Rate-of-Toggling He
KOPpPEJUPYET CO CIOKHOCTHIO. L-t-FT ymMepeHHO cBA3aHO CO CIOKHOCTBIO 3a1aHus (1=-
0.60). ABTOpBI aHATTM3UPOBATIM TAKXKE MTPOCTHIE 3a/IaHUS B OTACIBHOCTHU (3a/1aHUsI, HA
KOTOpBIe JaBanock 6osee 80% npaBuiIbHBIX OTBETOB. BpeMs ux pelieHus okazaaoch
CBsI3aHO C 0amnoMm (r=-.34), B OTIMYHE OT BPEMEHU PELICHUS ATl BCEX 3a/laHuM.
AHan3upys WHANBUAYAIbHBIC PA3IUYHsl B PEIICHUN 33JJaHUI, aBTOPBI TOBOPST O TOM,
yTO cpeaHee Bpems Ha 14 3ananumii — 18.45 munyt (SD=8.95), npu 3Tom oO1iee Bpems u
TaKue ToKa3aTesu Kak uToroblit 6ami, T-o-M u T-0-A ne cBsazansl (1=0.03, r=0.08, r=-
0.25). Ilpu atom Proportional T-0-M u T-0-A 3Ha4UMO KOPPETUPYIOT C OOIIUM OaiIoM
(r=0.48, -0.44). N-0-T, R-o-T u L-t-FT cBs3ansI ¢ o6mum 6aom  (r=-0.27, -0.43,
0.41). MTDI cBs3zan ¢ utorosbim 0amiom (r=0.49).

B BbIBO/1aX aBTOPBI TOBOPSIT O TOM, UTO B paboTe ObLT MPOU3BEIEH aHAIIN3
WHAUBUAYAIbHBIX Pa3INUnid, BBISBICHBI KaK TUITMYHbBIE B3aUMOCBSI3U MEX]Ty CKOPOCTBHIO
Y YCTIEUTHOCTHIO, TaK ¥ 3HAYMMBbIE TIOKa3aTell CTPATErHid, CBA3aHHBIE C YCIEIIHOCTHIO

peLieHusl.
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Fig. 1. Matrix cells and interest areas of an SAPM item.
Table |
Descriptive statistics of measures for each SAPM test item (N=355)
Ttem
| 2 3 4 5 [ 7 8 9 i} I 12 13 14
Percent correct () BLE W6 72.7 69.1 80.0 70.9 80.0 582 40,0 5.6 41.8 40,0 436 473
(8.9)  (229)  (44.9)  (46.6)  (404)  (458)  (404)  (49.8)  (494)  (50.3)  (49.8) “94)  (50.0) (50.4)
Ttem latency 37,072 41641 40,156 58,086 35957  S0,886 55,966 80,046 102,746 79,973 166,228 124,119 148936  8548]
(36,805) (23,948) (38,438) (42.245) (3081T) (33002) (29966) (91,355) (T3.816) (T0977) (137.323) (83767) (114.367) (66,658
Titne ot Mattix 3768 36,599 35,102 45965 30,863 40,375 46066 71077 B4322 67244 142921 107747 133867 66,425
(32,458) (21,480) (33,410) (32,130) (25806) (27875) (26064) (86,311) (63,204) (65263) (124,543) (74446) (105,339) (59,450)
Proportional Time on Matrix 0.86 0.88 0.88 0.80 0.86 0.78 0.81 0.88 081 0.82 0.84 0.86 0.89 076
©09) (008 (007 (D08 (0OT)  (D.A1)  (009)  (008)  (0.10)  (0.09)  (0.07) 007 (006) (0.09)
Time on Allernatives 5204 460 5054 12121 5094 10,512 9902 82960 18,515 12,729 23,304 16,372 15,068 19,038
(5645)  (5693)  (6383)  (I3.264) (5685)  (7356)  (6576)  (8980)  (16,806) (9248)  (I8,526) (13569) (13,573) (11,747
Proportional Time on Allernatives 0,14 014 0.12 0.20 014 0.22 018 012 0.19 018 0.16 014 0.11 024
©09) (016 (007 (008 (0OT)  (0.11) (009  (008)  (0.10)  (0.09)  (0.07) 007 (006) (0.09)
Number of Toggles 10.69 10.98 9.98 20.35 1125 18.09 19.67 17.22 28.87 224 41.27 25.05 2593 28.49
(9.89)  (10.01) (IL68) (26.15) (1065 (1208) (1L.75) (I18.53) (26.88) (17.30) (40.49)  (2427) (2426)  (17.27)
Rate of Toggling 0.322 0279 0.248 0.332 0,332 0375 0.367 0.227 0.296 0301 0.279 0214 0.187 0362
©207)  (0.178)  (0.163) (D163 (DIST)  (0.U80)  (0I7R) {0161} (0.147) @150} (D6 (0.126)  0.098) (0.149)
Latency to First Toggle 748 16.70 11.86 [5.05 1112 I1.54 11.94 2234 3008 11.07 17.09 2380 41.75 11.26
(6.90)  (17.09)  (9.09)  (1459) (8.23)  (1079) (1200) (I1863) (28.84) (IL67) (24.29)  (2549) (4596) (1142
Matrix Time Distribution Index 0028 0.006 0.124 0016 0,103 0005 0068 0.197 0033 0248 0.109 0.044 [INTE 0.039
©270)  (0.241) (0206 (D200)  (D212)  (0.212)  (0.197) {0.222)  0.239)  (.I81)  (D202)  0220) {02200 (021D
Latencies and time are in seconds. Standard deviations are in hmckets, See text for a description of the variahles,
Table 2
Correlations among the SAPM scores, latency measures, and the eye-movement measures (N=155)
1 2 3 4 5 6 7 8 9 10
SAPM IL ™ TA PTM PTA NTOG RTOG  LFT MTDI
1. SAPM score (0.66) 1.00 0.03 0.08 -0.25 0.48*%  —044% —027% -043% 0.41* 0.49*
2. Item Latency (0.81) 1.00 0.99* 0.64% 0.30%  —0.30% 0.55%  —0.40* 0.47% 0.22
3. Time-on-Matrix (0.82) 1.00 0.54* 0.39%  —0.39* 0.45%  —047* 0.51* 0.25
4. Time-on-Alternatives (0.78) 1.00 -0.37% 0.36% 0.92% 0.18 —0.01 —0.05
5. Proportional Time-on Matrix (0.87) 1.00 —-098* —032* —0.79* —0.59* 0.46*
6. Proportional Time-on-Alternatives (0.85) 1.00 0.31* 0.78% —0.58% —0.44*
7. Number of Toggles (0.77) 1.00 0.35%  —0.11 -0.07
8. Rate of Toggling (0.88) 1.00 —0.69% -047*
9. Latency to First Toggle (0.82) 1.00 0.32%
10. Matrix Time Distribution Index (0.91) 1.00

*p=0.05. Cronbach’s coefficient alpha in brackets (based on 14 SAPM items for all variables).



Table 3

Four regression models to predict SAPM scores

Beta t Sig. Correlation coefficients Tolerance
Zero-order Partial Semi-partial

Model 1 (R?=0.32, adjusted R =0.29)

Matrix Time Distribution Index 0.34 2.60 0.01 0.49 0.34 0.29 0.79
Proportional Time-on-Matrix 0.33 2.54 0.01 0.48 0.33 0.29 0.79
Model 2 (R*=0.30, adjusted R =0.28)

Matrix Time Distribution Index 0.40 3.24 0.00 0.49 0.41 0.38 0.90
Latency-to-First-Toggle 028 227 0.03 0.41 0.30 026 0.90
Model 3 (R*=0.49, adjusted R =0.46)

Matrix Time Distribution Index 0.33 2.96 0.01 0.49 0.38 0.30 0.79
Proportional Time-on-Matrix 0.39 341 0.00 048 0.43 0.34 0.78
Latency on Easy Items -0.42 -4.15 0.00 -0.34 —0.50 -0.41 0.98
Model 4 (R*=0.51, adjusted R’ =0.48)

Matrix Time Distribution Index 0.35 3.28 0.00 0.49 0.42 0.32 0.84
Number of Toggles on Easy Items —0.48 -3.72 0.00 —0.64 —0.46 -0.37 0.57
Latency on Easy Items —0.09 —0.74 0.46 -0.34 —0.10 -0.07 0.62

8. Jlenucosa IOmust AnexcannpoBHa, .



