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COOTHOLLEHUE MbICIUTENIBHOU U MOTOPHOM
aKTMBHOCTM
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OTOPHbIM NPAUMMHI (NpeaLLlecTBYOLLAS

TPEHUPOBKA




3ajava «9 Toyek»

2%

* Heob6xoaAMMO coeAMHUTD 9 ToYeK 4
NPAMbIMU JIMHUAMU, HE OTpbIBaA
KapaHZalla oT bymaru.



Weisberg, Alba, 1981a

MearaHa BpeMeHU peLIEHUs B MMHYTaX

KoHTposibHaA
rpynna (A)

JKcrnepumeHTasibHa 4,5
A rpynna (B)

[POLEHT yCNEeLUHbIX UCMbITYEMbIX

KoHTposbHa“A 100
rpynna (15)

JKcnepumeHTasnbHa 100
A rpynna (30)




Lung, Dominowski, 1985

KoHTposibHaA
rpynna (32)

JKCrNEepUMEHT
asibHas
rpynna (32)

MpoueHT
yCnewHbIX
UCNbITYEeMbl
X

CpeaHee
KOJIN4EeCTBO
npo6

X2(1,N=128) = 4.81, p < 0,05




Kershaw, Ohlsson, 2004a

MpoueHT Konnvects
yCnewHbIX |0
UCMbITYEeMbl | UCMbITYEMbl
X X

KOHTpO/iIbHaA
rpynna (30)

JKCrepUMEHT
aNbHas
rpynna (30)




CnupuaoHos, J/iudpaHosa, 2014

KoHTponbHaa 1366
rpynna (30)

JdKcnepuMmeHT  650,3
asibHasA
rpynna 1 (25)

JKcnepumeHT  602,4
aNbHaA
rpynna 2 (25)

A

a

Hapucyiite npsaMbiMH THHHAMH,
KaK J0JDKHA nepeasurarecs (u-

rypa A, 4robbl 40CTHYL TOYKH
A, npoiias yepes Touky C, 3a Mu-
HUMAJILHOE KOJIHYCCTBO 1L1aros..

0O

Hapucyiite napannensHyio nu-
HUK K HAXOAAIEHCS Ha 33/1a4HOM
none Taxk, 4roObl HOBas JIMHHUA
MPOXOJAHIA TOJBKO uepes ABe
TOYKH 11015,

F(2;79) = 25.688, p < 0.001, pa3nnumnsa Mexay KOHTPOJIbHOM M 3KCNEPUMEHTaJIbHbIMKU MO ThIOKK

~n -~ N NN1



Werner, Raab, 2013
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control swing step

Figure 1. Number of swing-like solutions (black bars)
and step-like solutions (white bars) by group.



BavaHWe conyTcTBYOLLEM MOTOPHOM

dKTUBHOCTMU




Thomas, Lleras, 2009

Problem-Solving Success

—e— Swing
—aO - Stretch

Proportion of Participants Successful
o= iiwdihhoNo =

Attempt Interval

Figure 2. Proportion of the participants in each group to
successfully solve the two-string problem after each attempt
interval.

Figure 1. The two-string problem. (A) Swing condition.
(B) Stretch condition.



YTo noacKasbiBalOT ABUKEHUA NasbLUEB?
(Michaux, Masson, Pesenti, Andres, 2013)




Y10 noAcKa3biBalOT ABUKEHMSA MasibLEB?
(Michaux, Masson, Pesenti, Andres, 2013)

(JNo movements W Finger movements
(Single task) (Dual task)
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BansaHue xoab0Obl Ha pelleHmne TEKCTOBbIX 3a4a4 (A.
KoToBCKas, KypcoBasa NpoLu/ioro roaa)

Condition

Problem




Hu13KaA vs BbICOKAA MHTEPAKTUBHOCTb




Weller, Villejoubert, Vallee-Tourangeau, 2011

TABLE 1
The four matchstick algebra problem types developed by Knoblich et al. (1999)
Type Equation Solution
A VI=VII+1 VII=VI+1
B I=1I+11I [=III —II
C [T =111+ III I =1II=1II
D XI=III+1II VI=II1+41II

Solutions for problems for Type A through C require relaxing constraints of increasing scope,
while solving problems of Type D involves decomposing a tight perceptual chunk.

Pearson correlation coefficients

Static Interactive

Numeracy Y ek .26
Roman numerals .08 25
NART score — .45% —-.22
Beta I11

Coding A1 22

Picture completion 07 32

Clerical checking .26 38

Picture absurdities 37 46*

Matrix reasoning 43* 47*

*p<.05; ¥*p<.01.
Pearson correlation coefficients for the relationships between tests of abilities and proportion of
correctly solved matchstick algebra problems (out of 12).

Mean Percent Correct
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MbileHne «BO BHE» (B hopme AeUCTBMU




TeopuAa 3a4a4yHOro NpoCTpaHCTBa




Kirsh D., Maglio P. On dlstlnguishlng epistemic fr
pragmatic action //Cognitive science. - 1994. - T. 18
Ne. 4. - C. 513-549.




ANMCTEMUYECKOE JIENCTBUE ITO PU3MYECKOE
JENCTBME, OCHOBHOM (DYHKLIMEN KOTOPOro SIBJIAETCH
NoBblleHNe 3PPEKTUBHOCTU BbINOJIHEHUA
KOHKPETHOM 33a/1a4M 3aCyéT:




/1Ba KJ1t0MEBbIX BOMpPOCA 06 3MMCTEMUYECKMX

AEeNCTBUAX




ANUcTEMUYECKUE AENCTBUA M dKCNepTHOCTb (Maghio;
Kirsch, 1996) -y
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ANUCTEMMYECKME AEUCTBUA KaK MPaMMUHT
(Maglio, Wenger, 2000)

Experiment 1 Experiment 2 Experiment 3

| Same Different : | Same Different




«CTOMMOCTHbIe» MOAEINM AEeUCTBUSA

MacGregor J.N., Ormerod T.C., Chronicle E.P.
Information Processing and Insight: A Process Model
of Performance on the Nine-Dot and Related
Problems // Journal of Experimental Psychology:

Learning, Memory and Cognition. 2001. Ne 1 (27). C.
176-201.

Maglio, P. P., Wenger, M. J., & Copeland, A. M.

(2003, January). The benefits of epistemic action
outweigh the costs. In Proceedings of the Annual
Meeting of the Cognitive Science Society (Vol. 25,
No. 25).

Figure 1. The nine-dot probiem and its solution.
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BansiHue oKyJIoMOTOPHOM aKTMBHOCT




3agava «X qy4ym»

Outside

Fig. 1. The diagram that participants viewed while solving Duncker’s
(1945) radiation problem. The labels of diagram features were not
shown: the features were verbally explained.

«Hago HaMTH NpUem ANs
YHUYTOXKEHUSA Heonepupyemou
OMYXO0JIN KenyaKka cneumasibHbIMU X-
ly4aMK, KOTOpble MpU A0CTaTOYHOM
MHTEHCMBHOCTMU pa3pyLlatoT
opraHudyeckme TKaHu. I[lpyn 3TOM
OKpY:Kallinue Oornyxosib  30pOBble
YyaCTM Tesa He  [AO0MKHbl  OblTb
pPa3pyLLUEHbI. »



First 30 Seconds

B Successful
71 Unsuccessful

Grant, Spivey, 2003

* 1) YcnelwHble pellatesin Yyale CMOTPAT
Ha KOXY B KOHLle peLleHUsa, YEM
HeyCneLllHble

» 2) «<Murarllan» Koxa Ha Auarpamme
oyaeTt npusJieKaTb BHUMAHUE U ‘
NOBbILLATb YCMELWHOCTb peleHns 3a4a4m IS Lasl 30 Seconas

B Successful
FA Unsuccessful

Proportion of Time
Spent Fixating Regions

"

Skin
Region

Table 1. Percentage and frequency of successful and
unsuccessful outcomes across experiments

Condition Successful Unsuccessful

Static (Experiment 1) 36% (5) 64% (9)
Static (Experiment 2) 37% (10) 63% (17)
Animated tumor 33% (9) 67% (18)
Animated skin 67% (18) 33% (9)

Proportion of Time
Spent Fixating Regions




Thomas, Lleras, 2007

Number of Participants, Tracking Task Reaction Time (RT),
Skin-Crossing Saccades, and Solution Rate As a Function of Group

Qutside

Tracking
Number Dropped Task Skin-Crossing Saccades
Tracking Saw RT Free-Viewing  Tracking  Solution
Group N Failure  Relationship  (msec) Period? Task? Rate
Embodied solution 25 5 2 062" 0.3 6.7 0.50"
Areas of interest 25 6 l 643’ 03 2.8 0.33
Repeated skin crossing 24 5 3 624" 0.4 6.5" 0.19
Tumor fixation 25 1 0 494 0.3 0.4 0.22

Skin
&
3 1 2
5 4 3
E

1Saccades/sec. "Saccades/4 sec. "Statistical difference between an experimental condition and the control condi-
tion (tumor-fixation group) at the p < .03 level.




Litchfield, Ball, 2011

Time (s)
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Beilock, Goldin-Meadow, 2010

Experiment 2: Experiment 1:
No Explanations  Explanations
With Gesture
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Beilock, Goldin-Meadow, 2010
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OHMaMH 1 oddnarH naaHMpoBaHUe (MpUMep
M3yUYeHMS «BHYTPEHHErO» MbILIEHUA Yepes
MHAMMKY NapaMeTpOB MOTOPHOM aKTUBHOCTM




3apaya 9 Touvek: «CoeouHu 9 T
YeTbIPbMA  MNPAMBIMU  JIMHUSIMMU,
OTpbiBasg nanbua OT 3dKpaHa MnaHLL
cnbiTyembiMm gasanock 100 npo6

Pernctpupyembie napamMmeTpbl MOTOPHOM

aKTUBHOCTMU:

1. nNpooomKuUTenbHOCTb nays Mexay
NUHNAMN B MUNTINCEKYHAAX,

2. [ONUTENbHOCTb PUCOBAHUSA OOHOW NUHUU
B MUNJNIMCEKYHAAX,

3. KONnMM4YecTBO CybOBMXEHUMW, 3a KOTOPOE
pucyeTcsi oaHa NNHUSL.




OHAnanH U opdamH NaaHMPOBAHME

Mean movement time Mean pause duration

— NON-SOIVErs

= = solvers




