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When doing the wrong thing is right
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Abstract

® 3 ODERDEFIETH  ADFENREEELTZ.

® marking #E1E full-out #E L W LFED RN D 5.

® marking & full-out & #:(Z mental simulation 38 X 0 4 FZEHIERH 5.

Introduction
® 3ODXUADMEICLDFEMRE L L.
> marking: ¥ AT L— X EEAENCHE TS
> fullout—# Y #HHT 5.
> mental simulation - /LAJIZ EWHIWTHE T 5.
< FEZRE . marking>full-out> mental simulation

o FEYRALE LRI RESFHERERST

> FTEO—EERDOTICTYTVES (NI UTTD) Ko, HHITEIICAERD
NEWELRL DB EEZLTWA.
> SR GETOBEIL, I TOMRA#EE T2 & L0 bR RAREE ik

THDHZLEEZRLTVND.
° :@%71?7 IEME R BV R 2 ILERRRK, TR R 2 R NT 5.
> IHET 22 L0E, RRSOHREFICH L TERL L) REEEZT 5 L0 0%
23T Th 5.
$ A=A RLTT=ADR =7 ZifET5, b LAIMESTZHIERT +— 4
THE UL, BICHEUR 7+ — LA THET DIV BRFHICRV Y a v &[T
L EIRETD.
> U N—HATH=N=ZT DT ENHEOT LD, #RE LT fullout IT& 20
RuEB2HiER%E H 7 57 [Hing, 08].
S BERITEINZLOLID LR, B HEHET L.
T AREAFTIVA, JHE (DVIFVEOBENL), TURERETD I L3y
7=V BiiO Z & T&H 5 [Chaffin et al 2002, Friberg et al, 06].
> AR=YVOBENDL B, %zi%:z@ka~7®@fwzﬁWﬁ%ﬁzbm
— 7 O—H ZHIE LG A ICEME 2B EA 3 L7-[Hill & Pollack, 00; Pollack
et al 01].
® EH DD YH %< ® mental simulation DAFFEIZEEZE X D
»  AR=VLEHZICBWNTA A —UR I SRR 2 AL AR ET D 72O IR TH
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HEDLNTEY, b ALRNAT 4=~V ABERINEY T /=y 7 D1DTHD.
< mental simulation [FHCAE— K, EIKOFHN T+ oI EHERFONRT 4+ —~
VA EEE D Z LN TE S [Weinberg 08].
O EHHETIE, BT/ OF—R—FZEITS 5 AEOEHFHICHEL TAT+—~
A3 E L 7= [Pascual-Leone(2001)].
< simulation /X motor resonance system (= & % PNAY7ZR1T 2 DIEMALIZ X - T8I
174 & [RARRIZ 38 AMEE S 5 [Jeannerod, 01].
4 [E] @ mental simulation 735 DT x—~ 2 A A EORKIL, X ADT L—R|TxT
HHEEERL, FHIT L D motor resonance system TO “BE” 11 full-out OB IZPEET 5
Z LB R LTz Cross 72 H D RMRIC L% 5. 2 5 [Cross et al, 09].
> HRE N ERICAEDE TN Yy MCH DM Ea AR S U< I3A R Tl E 7
i 4uE72 5720 Dance Dance Revolution (DDR)® & 9 7247 — AIZBWT—HD U X
LRAT v T OFEPBEE S NI
ARERTHHRENEGE B L (X AD) 7L —X X DDR LY 7 D EMET, ¥ 17
R ARLER AN 2 ER A2 57, DDR O X O 2RI D RS AR,
> marking 7 fullout XV 8FEDER S DL ENEETHLBIE, HHEbb S
RV, B SLZ ML —=0 7 8 UCERIRN 72 FIEIZ 72 D70 LALZR W,

Conjecture and Method

® FEERAFHETHIIHI-> TETUTOTHANL T,
> a)FEBE - full-out>mental simulation
> b)FERE : full-out >marking>mental simulation
> ¢ mental simulation $ £72 LV BT 4 —< > RA&E (7257,

® Random Dance & W I EH LREL TWARFEROEFICE X o —ICHILTH D
o7z,
> RE, 3mSR T AU B T80 ANDT RO Y —nhA—T 4 v a v TEIER

o A=/ =% 23— [ Th 5 [Kirsh et al, 09; Kirsh, 12].

Procedure

® 10 N\DX L H—% 35D NL—7F AB,CIZHITT-.

® ETOIN—TBZEORRIIALZ PAITHNTITH, K65 B HLNA A7 1L—X
rHbDoT.

& HZUY—IHLiZ10 0EICESTIDOT L—XE#b ), HEIZTN—THIAX VFITHE
HEN, Frh—7bid1 A1 ANRVIRY, SEAELHLORITTH .

® §E 5k L LT full-out, marking, simulation @ 3 §:£C& % (Figurel).
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| E"“:’
s\ X
Full-out Marking Simulate in the Head

Figure 1. The three conditions in the experiment.

® SHHDT ULy NEICH Y —ITR M EEZ TR LEFERIC 2 SAEO7 L—X % b o7z,
FEEBREHE 1345 7V — T TENENDO KM T o 12,

ZOXOIZ, b LIZA—TF A D marking (KXo THED D, KV T full-out,

simulation & ¥ Z{T -7z,

>

BBINE D/8T F—~ v A% T b7z Hi e (technicality, memory, timing, dynamics)(Z

R THRDIZY 7V Z A LTHRAIL, RICET MG ERE L7 2 AOFEMFIZ L > THR
Rani.

» Measures:¥ ' AD 7 L — X% EF5T 5 9 2T technicality X° memory, timing,
dynamics CTFHli &L H Z EN—RITH 5.

[

[
>
>
>

&

Technicality: IEfE X D L~ L 2 FHHIT 5.

Vo T AE I LR STV S0,

v B EFRELSFSIZER TV E L2n?

Memory: FD YV = AF ¥ —0X — >, BROMAE LWL IMEDEEMZ KT
5.

v B (EFEE LT ARIEZSATOVE Leh?

Timing:# A 7 v 7 Ok CHER Diflkfe 2 Sk 9~ % .

Dynamics: N SRR E— R, BIEONHEI KX 5. F 7= resistance (HLHT)
<> emotionality (f§®i4) , intentionality (EXME) &V olotix REWEOHE G
GEND.

B =T TN —T T ENDEAZHICE ST 10 9B v AR LT
HE LTV, BEWIELE AdbERnE L.

10 D OME Z T2 LW HITAZ VAITFRY, DEIOXLSIC1T A1 ARYIKRY, F—

DIEMETER RSN,

FEBRIT 10 EOME 7 = — XD X 52k L LT (Figure2).

Teach Measure Practice Measure

Trial 1 Phrase 1 Measure Measure

30 mins ETE omee EETE

Teach Practice

Figure 2. The temporal structure of the
experiment is displayed. There were three trials.
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® EEEREZSNTS 92T, LLFDZ & %3 A L7=(Tablel) (Table3).

>

1) marking I full-out THE T2 L0 LTI FEE RO D i bR R FIET
& - 72 (p=.0189).

2) marking & full-out 3£iZ mental simulation £V KWZHEIEEL L5 L
(p<.0001).

3) mental simulation |58 /)72 B L Cldleno7z. 2FV, L AR MoORIZh
Fipm E Lo, Z<DOBETRT7 +—~v U ABME T L.

® marking (2 X - CTER S 17253 1% mental simulation X W R TH - 7= (FH7 1.19,
p<.0001).

>

>

o . . Measure M=F [ F=M | M=8 F>S
Table 1. Mean improvement from practice (the learning Memory 7334 <0001 | <0001
delta), as measured on a S5-point scale. The absolute - }
difference in delta between Marking and Full-out is 031, Techuicality 0029 0001} 0005
which 1s significant when measured by the z-score for Timing 0194 =.0001 | <.0001
Technicality, Memory and Timing (p = .0189). Full is better Dynamics 145 | .0003 | <.0001
for Dynamics but not significantly (p = .145). Mem, Tech, Timing | 0189 <.0001 | <.0001

marking 73 full-out £ 9 L ZRHITH o 7208, EWITH TN TH o7 C(FE¥7%.31,with

p=.0198).

mental simulation |58 221 L 72\,

> B TOZRMET ANOVA O)jﬂﬁf“%ﬂﬁUTé EFIERIREVDR DD Z ENREINT.
v Tukey ® HSD JEIZ X 5 % B4 17> T p fH % #HH L 7=(Table2).

Mean Improvement From Practice

=
3 054
]
E Condition
= WFul
0.0
. Marking

.S\mulation
Table 2 P values
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Learning broken down by dimension Caondition
. .Ilesaum . . .Full
204 Memory Technicality Timing Dynamics
.Malk\ng
.5imu\ation

Maan|Grade)

1.04
0.34
0.0

-0.34

o
Table 3. Marking was significantly better than Full-out for
learning the aspects of a phrase related to techmicality and
memory and ftrending to significance in timing.  Not
surprisingly it was less effective at learning dynamics, which
are rarely practiced in marking. Mental simulation was most
effective (but still yielding zero or negligible improvement) for
thinking about technical elements (precision in movement). It
led to decreased performance — negative learning — for
movement details.

® marking O E %N H1E marking 7% mental simulation (Z{i23% Nz % & #HEHI L 7-.
> marking ®iEFEIX mental simulation Z#5F 5 &5 LV ) HEET 5.
> marking 7° mental simulation |2 & > TEHEEZRFERMEZZMEL, Zhic X BGo-
#7>0 (projection) 3 T X, simulation CEIEHE(H T & @O BLEM A £ 72 5 3 (Kirsh,
10).
S HrY—lbAaDA U F 2 —NLEICRI L.
v marking 752 LI L TR Z EEFFRIZFS, 4TI 7 A TTEA
E72W full-out OBMEZBHICHIWN TS Z & ARG L=,
V I DIIORATEBE T U AE LTV EBETIE “RoONT”, £5THET
BHZBEL TS LI REIETHoT-.
Vo ESEARRL L NEEEELBGR L TWRo T,
v marking IZEMEOEB OB IZH KN 2 EHN Y 2525 L) THD.
€ simulation [IZ XD RESZM O DD LILZRW.
® marking /¥ simulation £V H BV, Z2eEZNNEWVOD (] : projection) &9 BEH
ZBET B HERRIBIC OV TR b b B 2 hvo 7.
>  marking NEAEMEEZBIZE 25 Z EdRENTEn, BREENEFEDERD D00
E¥ oYY AAR
® marking NFEE AT E LT fullout LW HEWZ EHREA L.
> ZHuE full-out #E AR BFENRP DD &V D FRIOKGEL 727z

Marking vs. Full-out Discussion:
® marking 78 full-out XY $FEHENH 5 DL T O A[RERFRAN H 5.
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>

1 D HIE 10 /7T fullout TEATT DLV b EL DAT v T HETe Z LN TE H@HA
Ty 7B E LEERD L S b D).
< BT A THEZ SN2, marking THIE T2 2 AO#ERE & full-out THEE T 5 2
N D 7 L — X6t D478 2 ik L7z,
v marking 7 /V—7" 13 full-out 7L —7 X0 L+ EL DAT v T EHEEAT

78 U TV /= (Tabled).
v fullout #3179 25 XV b marking 5 F0REIEBRWNICE Y 2 < #E T 5%
XRH\TLND.

< fullout (TR ELRZ ERRNVEIIZIELWWE A IV I REREIND.

&> APl THRORT » 7T Z LIXR[EETH DD, CFrizpz@dlnsr 2 b
bdH) THIRETHD LB %,
v BRI 2Ty T OE 72 D 13 marking K Y full-out D TR ENo 7.
v full-out I% marking £ 0 & 7 L—XIZBIFT D AT v TEIEEL IZEL LT

% (Table5).
String of Steps during Practice
15
) arking ==L Ut
30
| |
- ™
i)
15 \
10
a
o F] 4 E 8 o
Bdinutes in Practice
Table 5. The string-of-steps, on average, is
shorter for marking (12) than full-out (19). A
[T v FallOut string-of-steps 1s a sequence of steps performed n
I 351 275 the right order. Dancers jump around within and
I 317 300 between sequences more often when marking than
M]:]m ;;; ;_E: when practicing full-out In full-out, dancers
Table 4. A simple emumeration of the number of steps alu_smated between very ]Dﬂg and very short
executed in marking vs. full-out, matched by phrase. string-of-steps.
> 2B fullout OFEIZEWT 1 EIZEEZMITLRENLVZH5D.

< Laban OEESHTICE W T, “BHIZE”  flow(free/bound), weigh(light/heavy),
time(sustained/sudden), space(direct/indirect)X° “E D 7>7=%” Rising/Sinking,
Spreading/Enclosing, Advancing/Retreating, Growing/Shrinking @[ T L
% [Newlove, 05].

> HETH YT IS ZFERHCAT D T S IXTE AR,
v LU, full-out OFEZ T HERICK o —IF, full 74— AIZEW 25T
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BEEFITTOMERDD.
v ETOREA—EICH L bARITIUTR 620,
v O HET 1 OORmICKD Z EITEEL.
<> mﬂ@gﬁﬁy#~mﬁmﬁgﬁbtm:k,oi@é%fﬁ&<%ﬁ-%ﬁ?

WEEITO HFIETHB.
v R —IL, 6 mark TARICEREBELRAFL LA EZ L TNWLLEEST
AYAJAN

v ESIEW OO REICESREADECEE LTV,
vV TELZEEATHSTHELS —HT, TERUWN—FEMOIKLITH Z & MNF]
REIC72%.
< marking [TIEEEREHET 2 REE LOELN - RO LS.

Marking vs. Mental simulation Discussion

mental simulation /X marking £ ¥ & FE RN VDI HECEBRED GEE 7 4 — KA
v I 2T IRV THD.
> NTFUARES), BHE, BMEL Vo S RERIL mental simulation 72251345 H 4L
AN
» marking LTWAHRNIZRER-T= 7 4 — RNy 7 22T 5[ G H 5.
S FUV IR LONE LD LITRRDITRHE LTINS,
> projection <° imagination &b A EO D Z LIZT 5.
< marking OFEIZ full-out OEWEZFUZHIN TV D Z & X, marking [TAKRL H
AT MANT T projection N EIRI 72 @BV IZRD R Z U —BHDa A
Y BB T
vV O INONRT 44— RNy 7B E G2 T D ARMERD 5.
projection [T A A — Y EYE LG IR H 2L ThD.
>  projection [T INToA A — TV EEE I N EBEOHE EA~ZEHice v 7 S8 5.
> ZERICH 7T 57201, LA A—DIREZRRE S TRITAER L7201, 1
EEREOEESNDBEND D,
Kirsh[09allZ, 20 ADO#ERFE Y projection & imagination SR T=H IR (OXF—21)
TR0 o oAb R A WS U7 (Figred).

Projection Irmagination
Fig 4. The differences between, projection and
imagination can be understood as projecting an
image of X and O onto a blank tic tac toe gnd
versus imagining an X and O on a gnd while
staring at a blank sheet of paper or better still,
when blindfolded.
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> 13 ETORFIELELEOLENLALAETOITT, 46 1 ZEAFDOITT 79L& FOIT
THEMENT.
> HRFIITHIL:, FORHTHLEV RS ZHEREZ Lo Tz,
> BERED 56 HLFULBETIMLETIZEA LR 3X3 OF—AIZBNT
projection & [EHET DTN H D Z LI, [MHEWRN-T-.
S AXADT—LHSHT
vV O HREREEOAMNB LY REL LY, KFRHLZEITRIZRELT
projection > imagination (p=.002).
> KBTI ESICEMBEEDL LB LToOREICH L ToORENY & LT 5.
v 3X3TEBIFICARLRNWT SIZB LTI, BE) 0 OMME XM 2R R 1
STHEINT5E5THS.
v X DEELWIREIZEI T 5 mental simulation ORI E /R T LDt L
g
v Cross 7oH 3 p¥, Bl o A TRIET 2 LW O BIEER R LT %
9200 L.
> BEENE— N ELT1T4[Eck et al,00]0454## 12 X A5 [Frank & Barner,
12], ZAIEA 28 LEZEEBNZAIZAR L THET HBICEAIZAZH H 20
k912 #1474 [Frank & Barner, ibid; Hatano, 7714, projection 1T A
MIZ & > T mental £ A—TDRHNY 705,
v' projection 2 ED L H RN OREE RIZ T ONERIZITONB R,
Conclusion
® FEZE : marking>full-out
® mental simulation (JIRFYICEKN D L 9 725FE R L 722w,
® marking DFE RN FIT projection DHEREIZ L D HDE Lv7aw.
> marking T 5 FFZ & Y —1T projection ZEHET 2 H AR EH N 27251,
S T —LEHEETE DREMIE L DIICHERT 5.
® marking |% mental simulation % X V{232 HETH 5.

>
>

AT OWEBREITIEDIT X3 DR — RIZ 171D 9 FTEMIETF 2T 72, 1 513k
MEOHTEZBW-RICHF DR LFEZFATL.

mental simulation A R+531272 5 DT 1 I OEMER X L ADT7 L—XIZh D.

full-out £V HLFZEHHMENH 5 DL, full-out DX HIC—EILETORHEICESEAED

5D TIERL, WS OPDREIZEREZADELZENTELHZ LIZHD.

$ FELREOAR—Y TE—EICRTOREICRY M LV HDH T+ —~v A
DJFENZ I e Z L ITH 72V HTIZ R > TN 5.



