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3. Pe3womMe cTaThbu Ha sI3bIKE OPUTHHAJIA.

The ability to automatically and implicitly detect complex and noisy regularities in the
environment is a fundamental aspect of human cognition. Despite considerable interest

in implicit processes, few researchers have conceptualized implicit learning as an ability

with meaningful individual differences. Instead, various researchers (e.g., Reber, 1993;
Stanovich, 2009) have suggested that individual differences in implicit learning are minimal
relative to individual differences in explicit learning. In the current study of English

16-17 year old students, we investigated the association of individual differences in implicit
learning with a variety of cognitive and personality variables. Consistent with prior

research and theorizing, implicit learning, as measured by a probabilistic sequence learning task, was more
weakly related to psychometric intelligence than was explicit associative

learning, and was unrelated to working memory. Structural equation modeling revealed

that implicit learning was independently related to two components of psychometric intelligence:
verbal analogical reasoning and processing speed. Implicit learning was also independently
related to academic performance on two foreign language exams (French,

German). Further, implicit learning was significantly associated with aspects of selfreported
personality, including intuition, Openness to Experience, and impulsivity. We discuss

the implications of implicit learning as an ability for dual-process theories of cognition,
intelligence, personality, skill learning, complex cognition, and language acquisition.
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4. HasBaHue ctatbv 1 PO aBTOPOB Ha PYCCKOM A3bIKE:
KaydmaHn u zp.
UMninguTHOE HaydyeHHe KaK ClIOCOOHOCTb.

5. Pe3wome cTaTbu Ha PYyCCKOM fi3bIKe (TOYHBIM nepeBo/, 11.3).
Cnoco6HOCTh aBTOMATHUYECKU Y UMIIJIMIIUTHO BbISIBJIATD CJI0XKHBIE U 3aLyMJIEHHbIE
3aKOHOMEPHOCTH B OKpY»Kalolllel cpefie AABJIsseTCs QyHJaMeHTaIbHbIM aclleKTOM 4eJI0BeYeCKOro
pa3yma (Hy, KOorHULMM ). HecMOTps Ha 3HAUYUTENbHbIM HHTEPEC K UMIIMIIMTHBIM MeXaHU3MaM,
HeMHOTHe Hccaej0BaTe/d KOHIeNTyaJIu3upyI0T UMIJIMLIUTHOE HayyeHHe KaK CIOCOOHOCTh CO
3HAaYMMbIMHU UHAUBHU/IyaJbHbIMH pa3andusiMu. OJHaKo HeKoTophble ucciegoBaTtenu (Reber, 1993;
Stanovich, 2009) npeanosaratoT, YTO UHAUBUAYATIbHbIE PA3JIUYUS B UMILIMLIUTHOM HaydeHUU



MMHHMAaJIbHO CBSI3aHbl C UHAUBHUAYAJbHBIMU PA3JIMYUSIMU B 3KCIJIMIUTHOM /TIPOU3BOJIbHOM
Hay4yeHHUH. B JaHHOM uccieloBaHUMU yYaCTBOBAJIU aHIJIMMCKUE LIKOJIbBHUKU 16-17 neT u
YCC/lel0BaIach CBA3b MHAUBUAYAJIbHBIX PAa3JIMYUXA U UMIIMLUTHOTO Hay4eHUs B CBA3U C
BapUaTUBHOCTbI0 KOTHUTUBHBIX U [IEPCOHAJIbHBIX IlepeMeHHbIX. COTJIaCHO NpeAbIAyLeMy
WCCJIeJOBAHUIO U TEOPUH, UMILIMLIMTHOE HayYeHUe, U3MepseMoe C IOMOLLbIO 3a/laHUS HAy4EeHUIO
BEpPOSITHOCTHOM MOCJIe[J0BAaTE/bHOCTH, C/labee CBSI3aHO C ICUXOMETPUYEeCKUM UHTENJIEKTOM, YeM
accolMaTUBHOE KCIIMIUTHOE HayYyeHHUe, U He CBSI3aHO ¢ paboyei maMaThlo. [locTpoeHue
CTPYKTYPHOU MOJeJI I10Ka3aJl0, YTO UMIJIMUTHOE Hay4YeHHe He3aBUCUMO CBSI3aHO C ByMsH
KOMIIOHEHTAaMH IICUXOMETPHUYECKOT'0 UHTEJIJIEKTA: CIOCOOHOCThIO K BepbaJibHbIM aHAJIOTHUSIM U
CKOPOCTHBIMM CIIOCOOHOCTSIMU. UMIJIMIIUTHOE HayyeHHe TaK)Ke HE3aBUCUMO CBSI3aHO C
aKaJleMU4YeCKMMU JOCTUKEHHUSMU B 00J1aCTU JIByX MHOCTPAHHBIX SI3bIKOB (HEMELKHUH,
¢paHnysckuit). Takke UMIVIMIIMTHOE HayYeHHe 3HAYMMO CBS3aHO C aClleKTaMU CaMOOTYETHBIX
JIMYHOCTHBIX 0COOEHHOCTEH, BK/IOYasA UHTYULUI0, OTKPBITOCTb ONBITY U UMIYJIbCUBHOCTD. B
CTaTbe 00CY»XJAeTCsl UMIJIMIMTHOE HayyeHHe KaK CIOCOOHOCTb B paMKax AyaJUCTHYECKUX
Mo/iesiell KOTHUTHUBHBIX MTPOLIECCOB, UHTEJJIEKTA, TIMYHOCTHBIX 0COOEHHOCTEHN, HABbIKOB Hay4yeHHus],
CJIOXKHBIX KOTHUL|UH U A3bIKOBOT'0 Hay4YeHMUs.



6. OcHOBHasI 4YacCTh: pe(l)epaTnBan‘fl MaTepuaJi, HO,C[FOTOBJICHHbIﬁ ACIITUPAHTOM.

BBeneHue
*CIOCOGHOCTh ABTOMATHYE€CKM M MMIUIMIMTHO BBISABJATH CJA0XKHbIE M 3allyMJIEHHbIE
3aKOHOMEPHOCTH B OKpYKalolllel cpefie sABjsieTcd PyH/aMeHTaJbHbIM acleKTOM 4YesJ0BedYeCKUX
KOTHHUIMH,

*HecMOTps Ha 3HAUYUTENbHBIA UHTEPEC K UMIVIMUTHBIM MEXaHM3MaM, HEMHOTHE UCCe[0BaTeN
KOHLENTYaJU3UPYIOT  UMIUIMIUTHOE  HayyeHHe  KaK  CIOCOOHOCTb €O  3HAYUMbIMHU
VHJWBU/yaJbHBIMU PA3JIUYUSIMHU.

*OnHako HekoTopble wucciaegoBatesu (Reber, 1993; Stanovich, 2009) npeamnosaraiT, 4TO
WHAUBUJYyaJbHble pas3JU4dsd B  HUMIUIMQUTHOM HAayYeHUHM MHHUMAJbHO CBfI3aHbl C
VHJWBU/yaJbHBIMU PA3/IMYUSIMU B SIKCIJIMUTHOM /IPOU3BOJIbHOM Hay4YEeHUHM.

*B naHHOM ucCC/leJOBaHMU y4aCTBOBAJIM aHIJIMMCKHE LIKOJBHUKU 16-17 jieT UM uccaefoBasach
CBfI3b UHJWBU/YAJbHbIX pPAa3JIMYUA U MMIJIMLMTHOTO HaydyeHUs B CBS3U C BAapUATUBHOCTHIO
KOTHUTHUBHBIX U MIEPCOHAJIbHBIX IEPEMEHHBIX.

BBegeHue

MeTo 0/10rMY€ecKasi OCHOBA MCCAe0BaHHUSA

1. TeopeTuyeckass OCHOBa

UMIIMIIMTHOE HaydyeHHe onpefiesisieTcss KaK COBOKYITHOCTh aBTOMAaTHY€ECKUX, aCCOIUAaTUBHBIX,
6ecco3HaTe/IbHbIX U HelleJIeHalpaBJIeHHbIX POIeCCOB Hay4YeHHUsl, OTJIMYAUIMXCSA OT OCO3HAHHBIX,
HaMepeHHbIX, HalpaBJIEHHbIX MPOIECCOB Hay4YeHHUs, CBSI3aHHbIX C CHUCTEMOW HCIOJHEHUS U
pabouelt namAThIO (e.g., Barrett, Tugade, & Engle, 2004).

MHorue wucciaefoBaTeJM NPU U3YYeHUU Oecco3HATeJbHbIX KOTHHUTHUBHBIX IPOILECCOB
CBSI3bIBAIOT WHJMBHUAYaJibHble Pa3/IMiMs C JeUCTBUEM HeOO'bsICHEHHBIM (GAKTOPOB — «IIYMOMM»
(Reber, 1993; Stanovich, 2009).

B faHHOM McC/1e[0BaHUH OCYLECTBJISIETCS NONBITKA MOHATh, YTO 3TO 3a «IIYM» U KaK OH MOXKET
OBbITb CBSI3aH C 0COOEHHOCTSIMH MPOIECCOB 3KCIJIMIUTHOTO U UMIIJIMIIUTHOTO HAy4Y€EeHHUs.

Llesin nccienoBaHuA

M3yyeHue KOTHUTHUBHBIX M JIMYHOCTHBIX KOppeJslMi UHAWBUAYAJbHBIX pPA3JMYUK B
UMILIUIUTHOM Hay4dyeHUH (IL).

WUHTenseKT CBSI3aH C TaKUMM KOTHUTHMBHBIMM I[polieccaMH, Kak: paboyas MaMsTh,
3KCIUIMLIUTHOE acCOMaTUBHOE HayueHUe, CKOPOCTHbIe napaMeTphl (e.g., Kaufman, DeYoung, Gray,
Brown, & Mackintosh, 2009).

Llenbp uccnepoBaHUs — MPOSICHEHME B3aWMOJEUCTBUSL JAHHbIX MapaMeTPOB KOTHUTHUBHBIX
NPOLECCOB U UMIJIMIJUTHOTO HAay4YeHHS.

OcHOBHbIE paccMaTpHUBaeMble KOHIENTHI U TapaMeTpHhl:

1.1. UMniMuuTHOE HaydyeHue U paboyasi maMsTh/HalnpaBJeHHOe BHUMaHU e

1.2. UMOJIMUUTHOE HayYeHU e U SKCIJIMLIMTHOE aCCOLlMaTUBHOE HayYeHHe

1.3. UMniiMguTHOE Hay4YyeHue U processing speed

1.3.1. UH v iIn4yHOCTHBIE 0COOGEHHOCTH

1.3.1.1. Intuition.

1.3.1.2. Openness/Intellect.

1.3.1.3. Impulsivity.

['unoTessl:

I'mnoTe3a 1.

[IcuxoMeTpUYeCKU MHTEJJIEKT HMeeT 0oJiee BbICOKME KOPpPEeJaSLUU C IKCIJIMLUTHBIM
aCCOLMAaTUBHbIM HayYeHHEM, YEM C UMIIJIMIIUTHBIM Hay4YeHUEeM

I'mnoTe3a 2.



MMnivnuTHOe Hay4yeHUe He CBS3aHO C paboyel NaMATbI0 UM 3KCIIMIUTHBIM acCOLMaTHBHbBIM
Hay4yeHHeM, HO CBSI3aHO CO CKOPOCTHBIMM MapaMeTpaMH KOTHUTHUBHBIX MpOLECCOB (processing
speed). UMmuMuuTHOEe Hay4yeHHEe TaKKe CBS3aHO C JPYrMMH KOTHUTUBHBIMU IapaMeTpaMH
He3aBHCHMO OT IICUXOMEeTPUYECKOI'0 UHTeJIJIEKTA. JJleMeHTapHble /IPOCTble KOTHUTUBHbIE 33/1a4U
CBI3aHbI C ICUXOMETPUYECKUM UHTE/JIEKTOM.

['unoresnr 1 1 2

11 npoBepKM AaHHBIX TUIOTE3 UCCAEI0BAIUCh Koppeasuuu (zero-order correlations) mexay
WHAWBUJYaJbHbIMU Pa3JMYUAMM B HMIUIMIMTHOM Hay4YeHUM W TeCTaMU KOTHHUTHUBHBIX
CNOCOOHOCTEH, BK/IKOYAs aKaZleMUYEeCKYI0 YCIIeBaeMOCTb.

B jaHHOM ciy4yae wucciaefoBasiacbh CBfI3b JIATEHTHBIX KOTCHUTHUBHBIX KOHCTPYKTOB H
MMIVIMIIUTHOTO Hay4YeHMUH.

['mnoresa 3

WMnmuuTHOEe HaydyeHHe 3HaYMMO CBfA3aHO ¢ OTKPBITOCTbIO HOBOMY OMNBITY U UHTYUIIMEHN KaK
4epToM, HO He cBA3aHa C MHTessexkToM. Takke cyuiecTByeT [BOMHAsA AUCCOLMATUBHAA CBA3b:
HuTennekT cBsA3aH c pabouei namaATbio (DeYoung et al, 2005, 2009), a OTKpBITOCTb ONBITY
CBAA3aHa C UMIVIMLIUTHBIM Hay4YeHHUEM.

[l TpoBepKHM [JaHHOM TUNOTe3bl MCCAeJ0BAJUCh KOPpPEIALUU MeXAy UMIIMLUTHBIM
HaydyeHHeM U MapkepaMu OTKPBITOCTH ONbITY U UHTessIeKTa, BKIKOYasAd UHTYUTUBHOCTb o MBTI
(Maitepc-bpurrc), a Takxke KOppesiliud UMIJIMIIMTHOTO Hay4yeHUs C JJATeHTHbIMU IlepeMeHHbIMU
OTkpeiTOCTH UM UHTe/LIeKTa.

Jl11 npoBepKM JBOMHOW CBAA3U Oblla NMOCTpPOEHa CTPYKTYpHas MOJeJb C HCIO0JIb30BaHUEM
WuTennekta U OTKPBITOCTU KaK CHMYJIbTaHHBIX NPEJUKTOPOB HUMIUIMUUTHOTO HAyyeHUs U
pabouel namMsTH.

I'mnore3sa 4:

MUMnybCMBHOCTb, U B OCOOEHHOCTH CJIOXKHOCTb B IJIAaHUPOBAHMUM, NMO3UTHUBHO CBfI3aHbI C
VMIUVIMLIUTHBIM Hay4eHUeM.

[ mpoBepKM TUIOTE3bl MCIOJIb30BaJUCh Koppessiuu (zero-order correlations) mexnay
UMIUVIMUMTHBIM HaydYeHHeM U 4YeTbIpbMfA U3MepEeHUSIMU HMIYJIbCUBHOCTH, HCIOJb3yeMbIX
Whiteside & Lynam (2001).

3. MeToapl. 3.1. UcnbITyeMble

B uccnesoBanuy npuHsA0 ydyactye 153 ucnbitTyeMbix (47 ManbuukoB, 106 neBoyek)

Bospact 16-18 sieT (Mean =16.9, SD =.65)

UcneiTyeMble OTOMpasuch U3 6 KoJuleked (C BBICOKMM YPOBHEM aKaJleMU4YeCKOH
ycneBaeMoCTH), c nocaeaHux 2 KypcoB Cambridge, England.

JlaHHble O6b1IM cOOpaHbI ellje ¢ 27 YYaCTHUKOB, HO OHU 10 Pa3HbIM NPUYMHAM ObLJINA OTCESHBI.

147 ucnpITyeMbIX NPOLLIMA BCe TECTOBbIE 3a/laHUS, JJaHHble «OTCESIHHbIX» YYaCTHUKOB TaKXkKe
IbITA/JIUCh UCI0JIb30BaTh.

3.2. Ipoueaypa

TecTrl NpeAbABAAINCH HA KOMIIbIOTEPE B Te4eHUe 1,5 4acos.

HcnbITyeMble NPOXOAUIN TECTOBbIE METOJUKH B QUKCHUPOBAHHOM MOPsIJKe.
[Io BO3MOKHOCTH UCIIBITyeMble IPOXO/J WU BCE TeCTOBbIE NPOLIEAYPHI.
Kaxxaplil MCNIbITYeMbIW, MPOIIeAIIMN BCe 3 TeCTOBbIE poLeAyphl, moaydan £20.

3.2.1. UMNiMuTHOE Hay4YeHue
3.2.1.1. Serial reaction time (SRT) learning



B kaxgod cepuu BOCIpPOU3BOAWUIACH IOCJAe[oBaTeJbHOCTb A wau B, npu sToM B
10C/le0BaTeJIbHOCTH MOIJIM MepeK/IYaTbcs C OAHOW Ha JApyryo (15% BpeMeHH - ofHa
nocsef0BaTeJbHOCTh, 85% BpeMeHH - ipyras)

HcnbiTyeMble npoxoauiau yepe3 120 cepuii B KaxxaoM 6J10Ke — 960 nocsie 0BaTEJbHOCTb BCETO.

3.2.2. [IcuxoMeTpUYECKUH UHTEIEKT

HWcnosib3oBasoch 3 TecTa Ha UHTEJJIEKT — BepOaJibHblH, IPOCTPAHCTBEHHBIM U POTAI|MOHHBIH.

3.2.2.1. Tect PaBena. Raven’s advanced progressive matrices test, set Il (Ravens). Ravens
(Raven, Raven, & Court, 1998)

3.2.2.2. DAT verbal reasoning test. The verbal reasoning section of the Differential Aptitudes
Test (DAT-V, The Psychological Corporation, 1995)

3.2.2.3. Mental rotations test, set A (MRT-A). The MRT-A (Vandenberg & Kruse, 1978)

N3mepeHue uHTe//IEKTA

3.2.3. Elementary cognitive tasks

3.2.3.1. Operation span task (Turner & Engle, 1989).
3.3. Explicit associative learning tasks

3.4. Processing speed tests

®3.4.1. Academic achievement

®3.4.1.1. General certicate of secondary education (GCSE).

N3MepeHue TUYHOCTH
®3.4.2. Personality
®3.4.2.1. The Big Five aspect scales (BFAS).
®3.4.2.2. NEO-PI-R. The Openness to Experience scale of the NEO-PI-R
®3.4.2.3. Rational-Experiential Inventory (REI).
®3.4.2.4. The UPPS impulsivity scale.
®3.4.2.5. Myers-Briggs Type Indicator (MBTI).

Pe3ysibTaTbl - CM. NpUJIOXKEHHE - ONHUCATEJNbHYH CTAaTUCTUKY, pPe3yJbTaThbl CTPYKTYpPHO-
JINHENHOT'0 MO/IeJTMPOBAHUS U KOPPEJISLHH.

O6cyxaeHue U BbIBOJbI

BeiBoAbI — B 11€J10M, BCE TUIIOTE3bI IO TBEPAUIUCS.
*MI/IMIMTHOE HaydyeHHe MOXeT ObITb MOHATHO KaK CIIOCOOHOCTb, UMewllas UHAUBUAYATbHbIE
pasinyus.
*MH cBfizaHO ¢ OTKpBITOCTBIO K OMNBITY, UHTYULMEHd U TeHJEeHLUeh K JeHCTBOBaHUIO 0e3
npeBapUTeJbHOT0 00JyMbIBAHHUIO
*IlH He cBfI3aHO C NCUXOMETPUYECKUM HHTEJJIEKTOM, pabodyeld NaMATbIO, SKCIJIMLUTHBIM
accoLMaTUBHBIM Hay4eHHEM HJIM CAMOPENOPTUPYEMBIM UHTEJIJIEKTOM.



7. IlpuiokeHue: BCe W/UIOCTpPALUM U TaGJIUIbl CTAaTbM Ha fA3bIKe OpPHMrHMHaJJA C
COXpaHeHHEeM UX HyMepaLuM.
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(C) Trial by trial substitution in a probabilistic sequence learning:

85%  15% 85% 15% 85%
Seq.A SeqB Seq.A Seq B Seq.A
— A L A

1-2-1-4-3-1-4- 3-2-4-1-3-4-2-3-1-2-1- 3-4-2-3-1-...

Fig. 1. Structure of a probabilistic sequence learning procedure. Note. (a) Representation of the
stimulus and the required key-presses for trial types 1, 2, 3, and 4, respectively. (b)
Representation of the two 12-trial sequences used to generate either training or control trials for
different participants (Sequences A and B). Both sequences are represented as recurrent
structures to highlight that the sequences are continuously recycled, and that the starting point is
randomly chosen on each block. A sample of possible transitions between sequences is also
represented to illustrate that these transitions respect the second-order conditionals of the
upcoming sequence. For instance, if a participant is trained with Sequence A and a control trial
is scheduled to appear after the series 2—1—4, then the next trial would appear at location 2,
which is the successor of the series 1-4 according to Sequence B. (c) Representation of the
“trial by trial” substitution procedures employed in these probabilistic sequence learning tasks.
Individual trials obeying either the training or the control conditionals are interspersed with each
other in a way that respects the transitions between trials as well as the overall likelihood of each
type of trial (e.g., 85% of training vs. 15% of control trials). Notice that most trials obeying the
unlikely control sequence would appear isolated, but small groups of control trials are also
possible



Table 1

Correlations among all measures of g, elementary cognirive tasks, implidt learning, Intellect, Openness, Intuition, and Impulsiviry.

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1. Ravens -
2. DAT Verbal reasoning .50 -
test
3. Mental rotations test .58 A1 -
4, Operation span task 34 A4 27 -
5. Verbal speed test 22 22 a7 23 -
6. Figural speed test 26 12 .16 .10 23 -
7. Numerical speed test .25 .10 24l A2 14 .56 -
8. Three - Term 31 a7 23 20 A4 19 .04 -
Contingency
Learning
9. Paired - associates 27 Fad) .14 A1 23 .20 04 67 -
learning
10. Implicit learning A3 22 05 05 .00 25 Al 05 06 -
11. BFAS Intellect 32 41 30 27 16 17 .06 24 11 07 -
12. BFAS Openness SIE 29 .06 A9 04 22 a1 a4 06 29 19 -
13 NEO Fantasy A1) .l 14 22 02 .11 .02 A7 .06 16 18 A7 -
14. NEO Aesthetics 10 20 0411 08 24 20 a2 03 21 28 S 36 -
15. NEO Feeling .06 .13 .05 16 05 .20 1 20 13 .14 ] 50 36 49 -
16. NEO Action .06 bl .02 A3 03 26 a3 .05 01 14 224 38 a8 a7 38 -
17. NEO Ideas 42 37 30 26 A2 2./ a8 30 A3 A3 V| 34 31 47 A3 24 -
18. NEO Values =12 24 =15 A7 14 15 04 07 02 12 2l 29 .20 20 22 26 19
19. MBTI Intuition .16 24 A A7 02 .14 07 12 06 .25 a7 A5 39 36 .16 25 34 .13 -
20. REI Rational 40 31 28 27 206 20 10 24 15 16 .70 20 22 27 28 23 .19 22 26 -
Favorability
21. UPPS Premeditation .00 09 .05 14 .09 04 .02 .07 07 23 .08 2 36 14 16 36 .05 BIs] 32 .06 -
22. UPPS Urgency .08 02 01 a7 07 a0 07 07 04 02 A5 .20 a7 14 20 05 .09 01 .05 20 38 -
23, UPPS Sensation .02 .05 23 02 .03 23 34 02 01 .16 05 17 .07 23 15 A0 04 .02 13 .12 28 .08 -
seeking
24, UPPS Perseverance .00 07 07 13 .03 .19 07 .02 13 .06 .24 20 24 01 01 .01 A3 .14 16 26 44 41 03 -
N 153 153 153 153 147 147 147 147 147 153 145 145 145 145 145 145 145 145 145 146 144 144 144 144
Mean 218 244 132 439 409 644 309 426 562 341 36 38 39 34 38 31 3.5 39 187 36 32 33 a7 32
SD 5.2 k) 5.3 85 93 102 43 214 192 15 60 .60 .65 82 .62 .54 70 49 52 .65 65 63 68 g2
Reliability .80 .79 78 72 65 65 65 93 96 44 78 g3 78 B0 a7 .60 .80 .62 .84 B4 87 82 B84 87
Note. Correlations > .16 in absolute value are significant at p <.05.
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580 7 e 50 C-85
== 50C-15
260 7
540 7
520 7
500 7
480
460 7
440 7
420
400
0 1 2 3 4 5 [ 7 8

Block
Fig. 2. SRT learning performance for probable (SOC-85) and non-probable (SOC-15) trials
across one practice and eight learning blocks (N = 153).
SOC = second-order conditional.



Table 2 Correlations among implicit learning and latent variables for g and elementary
cognitive tasks.
Table 2

Correlations among implicit learning and latent variables for g and
elementary cognitive tasks.

Measure 1 2 3 4 5
1lg -
2. Working memory 55" -
3. Processing speed 38" 19 -
4, Explicit learning 44" 17 18" -
5. Implicit learning 16 06 24" 08 -
Note. N = 153,
* p<.05.
" p<.01.

Table 3

Correlations between GCSE scores and g, elementary cognitive tasks, and
implicit learning.

Measure GCSE GCSE GCSE GCSE
Math English French German

£ 44" 23° 22 02

Working 26" 32 35" 14
memory

Processing 32" 33" 12 28
speed

Explicit 16 20 24" 16
learning

Implicit 21° 15 27" 29
learning

N 145 145 102 42

Note. The N for the correlation between Gs and both Math and English is 144. GCSE English
scores were calculated by taking the average of GCSE English Language and GCSE English
Literature scores. g was calculated by assessing the common variance across Ravens, verbal
reasoning, and mental rotation using Principal Axis Factoring (N = 153). The first PAF accounted
for 67% of the total variance in the three tests. Working memory was calculated by summing the
Ospan scores for all set sizes. Explicit associative learning was calculated by summing the 3-

term and PA learning scores. Processing speed was calculated by summing speed-F, speed-N,
and speed-F.

*p<.05.
**p<.01.

Table 4

Correlations between cognitive tasks, latent variables for Intellect and
Openness, and Intuition.



Measure Intellect Openness MBTI Intuition

1.g 55" 20 22°
2. Working memory 35" 25" 20°
3. Processing speed 27 307 14
4, Explicit learning 30" 17 .00
5. Implicit learning 15 307 25"

Note. N = 153 (with estimation for missing values in AMOS).
‘ p<.05

* p<.01.
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Fig. 3. explicit associative learning (E-AL), working memory (WM), processing speed (Gs),
psychometric intelligence (g), and verbal reasoning (DAT-V) predict implicit learning (IL). N =
153. v2 = 189.13, df = 124, p < .05, CFIl =.96, TLI = .94, RMSEA = .06, pclose = .19; *p < .05.
(All loadings in the measurement model—arrows pointing to the left—are significant.) The latent
predictors were allowed to correlate, but these correlations are not shown for clarity of
illustration. Key: PA = Paired-associates learning, 3-Term = Three-Term Contingency Learning,
Ospan = Operation span task, Speed-V = Verbal speed test, Speed-F = Figural speed test,
Speed-N = Numerical speed test, Ravens = Raven’s advanced progressive matrices test, DAT-V
= DAT verbal reasoning test, MRT = Mental rotations test.



Fig. 4. Double dissociation between Openness and Intellect in predicting working memory (WM)
and implicit learning (IL). N = 153. v2 = 118.07, df = 86,
p < .05, CFl = .96, TLI = .94, RMSEA = .05, pclose = .50; **p <.01. All loadings of observed
variables on latent factors in the measurement model are significant.
Key: BFAS O. = BFAS Openness to Experience aspect, BFAS I. = BFAS Intellect aspect, REI
Rat. F. = REI Rational Favorability subscale, Ospan = Operation span

task.
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