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1. Introduction
® IEATHINARDNT 3 —~ V AZADE L G2 D AREENH D Z &1F, DT
LY BiF %ﬂ%’)’f~7@0k0f“}§>é
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(Besnard & Cacitti, 2005; McCloy, Beaman, MorganSgeed, 2007; Schwartz, Bransford,
& Sears, 2005; Singley & Anderson, 1989; Thorndiké/oodworth, 1901).
- JAEREICI T 2 PRGN D O P H 0 R <
(Kaplan & Simon, 1990; Kershaw & Ohlsson, 2004; Kinch, Ohlsson, Haider, &
Rhenius, 1999; MacGregor, Ormerod, & Chronicle,2@Dhlsson, 1992; Smith, 1995)
- fERE/NA 7 A (Dawson, Gilovich, & Regan, 2002; McKenzie, 2008ckerson, 1998;
Wason, 1960; Westen, Kilts, Blagov, Harenski, & Haum, 2006)

® EATHGRIC X HADEEOH L LT, Einstellung (set) effect: 1 5T 5

- WEOFELIL RGBT D TR E & S AZBVENA TSR OE 205, D
E 2 OB AT 5 Z L (Luchins, 1942)

- FEEEAOMRTITRL, EFLLORBRTHEZY 55
(e.g., Atwood and Polson, 1976; Chen & Mo, 2004laDey, Ericsson, & Knowles, 2004;
Lippman, 1996; Lovett & Anderson, 1996)

- BEFEOLRT I ZADOLLUL, TATRERICES S RMICZKRIRZIER L, Tiidih
DRI RFHMAED LD LT NPT, TR L IR O R WEMIZITE B
Mz 725 2 L 23EIA (Croskerry, 2003; Graber, Franklin, & Gordon, 20GFoopman,
2007; Kassirer & Kopelman, 1989)

@ RHIXFAR-EIRNIREZRTONIOVWTHRIELTZ, F=ADTHF AN~ 1D
Einstellung effectz >\ T O SE1THF%E (Bilalic, McLeod, & Gobet, 2008)
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2400~25001ZFEBE~ A % —, 2500~1%7 T v F~2 & — LT 5,



Fig. 1. (a) 2-Solution problem; {b) 1-Solution problem (these posidons are based on an idea of Percti Saariluoma). White to move in both problems. In (a)
the familiar smothered mate solution is possible: 1, Qe6+ Kh8 2. Nf7+ Kg8 3. Nho++ KhE 4. Qg8+ Rxg8 5. Nf7#. The shorter optimal solution is: 1. Qe6+ Kh8
KgB 3. Qxg7#. In (b) the smothered mate is no longer possibie because Black's bishop now covers f7. The optimal solution is
still possible. 1. Qe6+ Kh8 (If 1..... Kf8, 2 Nxh7#) 2. Qh6 Rd7 3. Qxh7#, or 2.. .. Kg8 3. Qxg7#, or 2 ... Bg6 3. Qxg7+#. The crucial squares for the familiar

2.0Qh6 Rd7 3. Qxh7#, or2....
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2-solution problem L-solution problem

solution are marked by rectangles ({7, 28, & £5) and the optimal solution by circles (b2, hG, h7, & g7) in{a).
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2. Experiment 1
® 2-solution problentC i #Efif75 o H g W B O Tl
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- WHZER T = ATHREEE T 1 ka3 U720 (de Groot & Gobet, 1996)
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(Findlay & Gilchrist, 1998; Just & Carpenter, 1976)

2.1. Method
2.1.1. Participants
® < A X —{FEHfi 104 %, 1-solution probleniff & 2-solution probleniftiZ 544 3°> (Table 1)
- WENX 15L FolFTF AT RS T ADIE—
Table 1

The classification, mean Elo rating, mean age, and numbers of participants
in Experiment 1

Classification Mean 5Ds above Mean i
Elo +5D mean age +50

1-Solution

Candidate 2066+ 28 3 32+14 5
Master

2-Solution

Candidate 2113 +£54 3 39+10 5
Master

Total 2090 + 48 35+12 10

212, Simuli
® JATHFZE LR U<, Figure 10.57=>DOREZ V-
- WREMR & EEMNN B D 2-solution problemt i E A% D 7~ 1-solution problem

2.1.3. Design, procedure, and apparatus
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- ERRICEEE T Z L3R U (WREL O )
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o [EHMEEIX, = AFT kLY 7 F“ChaseBase 8CIERL
- 400X400E 7 /LT, 1w ADEIFL49X46EF
- TIRRAZ Y= 70t TFONEIZEH ZEE

® [REKEENHIELLE L, iView 3 RED Il infra-red remote eye-tracking device
- HrFV s L— MME50Hz

2.1.4. Eyemovement analysis

®  ZNEIT KV ARSI 20T, 643FI L THli# L7z (Knoblich et al., 2001)
- IO 10sk, EEREZFER T DERTS sEITREM Z X T DIEATS s
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® KEMR - BTN TN o TEBERYALZRET L7202, TiHAEZIT-o7-

- KFERICBIML TR F Z3— | 84 (MElo = 2294 +192)

- BYAOHEBEEZLZ THETHE 1 2<KEETEHRNY ~ 7 ETHLHEETHD)
® EHIX Table 2

Table 2

Importance estimates on a 7 point Likert scale (1, unimportant; 7, very
important) of the squares for the smothered and optimal solution in the 2-
solution problem, by a new group of experts who did not participate in the

study

Solution

Smothered mate Optimal
Square M (SD) M (5D)
b2 1 (0) 53 (2)
h&’ 48 (14) 5.9 (4)
h7 3.2 (1.4) 6.4 {(7)
g7 3.1 (1.8) G (1.4)
vl 6.6 (.7) 2.6 (1.7)
g5 6.2 (12) 49 (1.6)
g8 6.4 (.7 39 {1.8)
eh 6.4 (9) 6 (12)
fa 4.6 (2.1) 36 (2)
ha 4.8 (.8) 4.5 (.6)
gb 2 (1.4) 1.9 (1.4)
f6 1.9 (1.6) 24 (1.7)

" Indicates those squares where the difference in importance between
the two solutions is significant at p <.05.
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2.2. Resultsand discussion

® 1-solution problemi ™4 B 73 e iR & 38 ). L 7= — 5 C, 2-solution problenff 4> B 733

RTxlhhotz
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Fig. 2. Average percentage of dme (+SE of mean) spent looking at squares crucial to the familiar {smothered mate) solution and optimal solution ({7, g5, &
o8, and b2, h6, h7, & g7, respectvely) as a function of time, for {a) players looking at the 2-solution problem and (b) players looking at the 1-solution
problem {the two sets of squares are just a subset of the 64 squares on the chess board and the percentage spent on these three sets of squares is unlikely to

reach 100%).

- 2-solution problemiffi®, WREMNRONo7-1%, TX 0V BWHEAE L] EWEL

2R3, FEBRCITRER ~ A & Bt Tz

> OWLAFD T[RRI LI, KERICEDD L0155
> Y AOHIHLE Ry O AAER7ZR L (F (5, 20) = 0.6n.s)
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& (F(5,20)=11.9p<.001)
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® 2-solution problen® 1% (ZH ¥ %A 72 1-solution problen {E:14 %15 OHERE (Figure 3)
60 -

50 1 w0 Familiar solution squares

40 —&— Optimal solution squares

&2 30 1
20 A

10 1

First 10s First Second Third Fourth Last 5s
quarter quarter quarter quarter

Problem solving period

1-solution problem
Fig. 3. Average percentage of time (45E of mean) spent on familiar smothered mate solution squares and optimal solution squares in the 1-solution

problem as a function of time for players who had previously seen the 2-solution problem (the two sets of squares are just a subset of the 64 squares on the
chess board and the percentage spent on these two set of squares is unlikelv to reach 100%).

- 1-solution problenift D& H T3 % Figure 2biZEEEL
>~ AOFFHE XS ORZBEEMRAE (F (5, 20) = 5.4p < .001)

3. Experiment 2
® 2-solution problem THEMMN RSN ER L TH, REMRIZED2PENRLS ol
1-solution problemClI i EiF A W CT&E /- 2 LIZEZ 13720
® L L, 1-solution problemZHt Y #A T 7z & & Tt Einstellung effectz & 2 2% %
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3.1 Method
3.1.1. Participants
® “NETOFERIIBIMULIEZ ENRRNTFZAN— | 464 (Table 3)
- 1-solution problem» % %47 9 #f 234 (EHFE~ A Y — « v A X — « v A X —{5EfH)
- 2-solution probleni% (Z 1-solution problen% 17 9 &£, Bilalic et al. (20087 — ¥ %
it
- Ei L



Table 3
The classification, mean Elo rating, mean age, and numbers of participants

in Experiment 2
Classification Mean 5Ds above Mean f
Elo + 5D mean age + 50

Group 1 (1-solution problem only)

International 2406 + 56 5 28 +6 3
Master

Master 2287 £54 4 34 +8 9

Candidate Master 2132 +58 3 3248 11

Total 2229 £ 115 32 £10 23

Group 2 (2-solution problem, then 1-solution problem)

International 2449 + 26 5 A7 +12 3
Master

Master 2316 £+ 60 4 39+14 9

Candidate Master 2129 +45 3 27 +14 11

Total 2224 £129 33+14 23

Group 1 saw only the 1-solution problem. Group 2 had already seen the
2-solution problem but failed to find the optimum solution. (The Group 2
data are from Bilali¢ et al., 2008).

3.1.2. Simulus
® EBr 1 L[AEEIC, 2-solution problem: 1-solution problem

3.1.3. Design
® Einstellung® Y #f 2-solution problen#%(Z 1-solution problem& 1T 5
® EinstellungZz: LEE  1-solution problen 7 %47 9

3.1.4. Procedure
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3.2. Resultsand discussion
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Fig. 4. The average time in seconds (+5E of mean) taken to find the optimal solution in the 1-solution problem by Candidate Masters {CM )}, Masters{M), and
International Masters (IM) who had already failed to find it in the 2-solution problem {Group with Einstellung, n =23 or who had not seen the 2-solution

probiem (Group without Einstellung, n=23).
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- Einstellung effecte =17 T\ 2% &, iR AN ZIE 2651272 5 (t (44) = 2.16p = .036)
> XHEHZL (F(2,40)=0.9ns)

Einstellung effect®, =N &5 Z L-fill a2 Y BRONThH, T <IIEHA 20

General discussion
Einstellung effect, A E% 5 LT 5126000 5F, BRUNCEWENALTEE X
B L= & Z AN AT T2 ENFRINTH D Z ENRH LMo Tz

ZDAH=ANE, $UH (Gobet & Simon, 1996; Gobet & Simon, 2008 H €T L

(De Groot & Gobet, 1996; Gobet & Simon, 2000; Gadtedl., 2001) TR TX 5
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AX—=) N, MO BWERICEE 2\ S5 (De Groot & Gobet, 1996)

- ZORR, TOAXF—<RNZORBUH D L T\ D LiEET 5 (Keren, 1984)
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MZH Y TEE D AHOE R L FFETH 5
- ZHE, BERET - EFBRNSGHETE 20 b LAZRWIZ L ER LTS
> ANATARHOLRMICEEL TWDICH20bbT, BHEE s H53E
ZPRIFEL T D LfE UfelT TV % (Gould, 1996)
- 2L, #EHERBEERRCBNTUIZORMA =X LMIHALNCEHATH D
> FRRPRODS LIVRWIRERIZTG N ZNT DR, £ 22 ZOMRERT
\Z 9 23 E LV (Simon, 1956; Simon, 1990)
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