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Figure 1. The four experimental problems (1,2,3,4). White is to move in all problems. As discussed in the text, each problem contained a
familiar move (i.e, the Einstellung move) that was associated with a checkmate solution that was not possible due to the position of Black’s
defenders. The Einstellung moves were always located within the target region (shown here with a dotted line). For problem 1, the Einstellung move
was a reasonable move (i.e., Ba7), and for the remaining problems the Einstellung moves were blunders (i.e., Problem 2: Qg7; Problem 3: Qa7 or Qa8;
Problem 4: Rg8 or Nf7). For all four problems, the optimal move on the board was located outside of the target region (i.e., Problem 1: Ng2; Problem
2: Na3; Problem 3: Rg5; Problem 4: Rb3). See Appendix S1 for further details.

doi:10.1371/journal.pone.0075796.g001
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Table 1. Target region eye movement measures (averaged across all four experimental problems) and corresponding t-test
results, by level of expertise (expert, novice).
DifferencelNovice -
Mea sure Expert Novice Expert) Significance
Time to first fixation (ms) 407(56) 719(89 312 =299, p<01
Average dwell duration ims) 395197 3440(355) 1045 t=258, p<.05
Total dwell time (ms) 52005(5540) 5139716887) —608 =1
Number of dwells 27(35) 18(2.1) 9 t =206, p<A05
Percentage of looking time 62001) 63(.02) 0 t<i
Note — For the t tests shown above, df=32.
The standard erors are shown in brackets.
doi:10.1371/joumnal pone. 00757961001
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Figure 2. The percentage of looking time and the number of dwells in the target region in the suboptimal move Einstellung
problem (i.e., Problem 1), as a function of time, for a) all expert and novice chess players, and b) the subset of expert players who
selected the optimal moves on the board (i.e.. Ng2 or Nc2) and the expert and novice players who selected the Einstellung move
(i.e., Ba7). See text for further details.
doi:10.1371/journaLpone 0075796.9002
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Figure 3. The percentage of looking time and the number of
dwells in the target region in the blunder move Einstellung
problems (i.e., Problems 2, 3, and 4), as a function of time, for
all expert and novice chess players. See text for further details.
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M1 &

BB LA a—
BN ORVEMR LV FE L O 572012, 2D 2 2D % A 7 ORIEGE 2 & ET)ITONTHIL
FLEHEMEOMGFIZERIN A L F Ea—{Tol

v BINEOKESD, WD BN &

* RWREHNC & — 7y MEBIEE AT 5 L) Table 1 OfFR & —E

v, AR L BB OB L LAV, FEOIZOWT ED S OBNE bR ORE RIS
ZEMEE LT EHEL TS

vV REMOGET HHEICBWTT v 7 AL NeBES Lol 2 AOEMFE L, 4 AOPILED
A HE 2—4

B [FATF = v 7 A P2 EZ OB X PEESTWDHDD X HITE X7

PILE Teva vy 7RANIE, ZhUETF =y 7 AL R THDH] (?)

vV REMRPAEAFINCT HEBZTNEBIME DA X B a—1

BAE X OfFLUSMIRB A TEDLT = v 7 AL MEIHV EHA, 74— OBENEZAIREICT 5 Z
LITE-T, BIFARNZ D EE X ET)

WILFE TRUIE Y a vy 72 aTicBihT 52 Lz L Lz, 2820, AIXSHEEN D2 BTy
BT D EMTEDLNLTT

vV B OHEMFIIEZ OB RGERBE ) MEBERFEECRVWE I TS

HFE T2 OMEPEEIAITED, BEHoOFTIEE I/ x 5]

vV RERAZRATE 9 NOREMZFEIL, F—7 Y MEROF = v 7 AL MBS LI, #—Fy MElk
DI TEEDIRIN IR E B Z T80 D

HE 208X TIEF = v 7 AL MBAX N0 T, F = ZAEOMOEHT % 7 |

v EMZOPIIIEMNZREEBEERFIL CWEIELEY, 2o Lide RN e L HMFEIC
BOTEE OB U0 ERELTWND

v B, BREEETIITRTOHEMELITE A EOYLEDBIRE ) HRE 2 OB E 23R 5 B
L TuNT=

Discussion

> EHEBERBRE, HMRLE LML OMIEENEDNR, FMFIID LS50, MA0EE
MDD HIEBREINT Z LR TN =2 & Th 5.
ZORRE, FATHRO L 5 ITEBOED R (R B D A vs IRiEDH V) H TlER<, B0
WCBWTHAELDLZ L aRd 2 &tk
HEZ DRV, K AMBNTVSMRIITIEE 2T 5 2 & T, B LWIRISROF R 2 HET 5 &1
5 AN = ARZHSL LD BRI EMOTERE R LT



M1 &

> AKWFRICEBNT, MAOMRITYLENOEMFE CILBEINT.
SEKHMBNTWABIRIR~NEBZMIT D E WIS, T A0, BIFEERIZES D D Mg L)L E T
MATWHZ EEZRLTWD.

> AL, X OROEELRBERFMGEEALNCLIZZETHD
BRIZORMNDHEZOBE 2R Lz & 2 A2 ORI LT
BARMICIE, WEMOH DB E TR, PILE L HGMAZOMG N, MAMNrbEEEZELT I L
DR E L7z,

SINHOMEE, RENEFNEWVIHEZOEX OFEERED, HXONEORE IICEBLHEX L L
ZBHOM LT,

> EFEPREEZONRERD S ETo0D

SFRRARFEETH D E VD 7 4 — K 7 D

=7 4 — KNy 72X o TH LWRZ BRI LEEEZ ZINT G 2 T (OREMOMETIZIZ 0L 2727 ¢
— RN ZIITFEAE L2V

X OMFIL, MEFRE DR EMEZEH L THNDE NI 7 4 — KNy 7 252 5 TWRWEAEIC
FICHETH D REELRS 5

I

> FEATHIRIC Lo THRA SIZEROBEN LT L b+ Tk, 4
BT 5 2 L OMBERIRENT-
TERER OB O L TIX, WX DR A2 BRGNS 2 RN S 5
Bl 2 1E, fDE Sy & DHHRIT K- TR 2 PR T 2 FMFITEHRMZT TR &, A 7 2D
E- LS EPNGE (N By e TN

Mo E0 S 57 5 01EM

4|

I

> SHBOMETIE, AR THOLNILIEL ) R AD=ALN, FoAZBL THEIOHRIZED L S
IRWEBE 52 TV DN ERGNTH2LERS D
I mbNTTF = ADOMITIEMAL SN A X —< ICBRIRNICEB 2 ET ST L 0ok 5 7
KV 7R & SRS 5 b Db LivZe .

SOS & EREDBIGZ BN T, WERBEENAOND &, TALSOL EIZR L THEEZRITH Z &

WEELL 7eHZ L.



