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1

1.1

1 m

(1864 1944)

(Uexkull, 1995)

( )

1930 28 4

( , 2009) 18

4



3 (1 m)

6 (1.8 m)

Be up

( ) Never up, never in ( )

(

, 2003)

(Gelman &

Nolan, 2002) Shannon and Weaver (1949)

Fitts ID = log2(2D/W )

(ID: , D: , W: ) (Fitts, 1954)

1.5 m 1.5 m

(Smith, Malo, Laskowski,

Sabick, Cooney III, Finnie, Crews, Eischen, Hay, Detling, & Kaufman, 2000)

Gibson (1966, 1979)
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1.2

(Baumeister, 1984)

( , 2006)

1

( )

(Weinberg & Gould, 1995)

(Weinberg & Hunt, 1976)

( debilitating

anxiety) (facilitating anxiety)

(Alpert & Haber, 1960).

1966

Spielberger

(Spielberger, 1966)
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1970

1.2.1

Spielberger (1966) (the state-trait theory of anxiety)

(mood state) (personality state)

(state anxiety)

(trait anxiety)

Spielberger (state-trait anxiety inventory; STAI)

20 40

4 Spielberger

( , 2005)

(

Spielberger, 2000) STAI-Y

( )
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Martens, Vealey, and Burton (1990) Spielberger

( )

(sport competition anxiety test; SCAT)

(competitive state anxiety

inventory 2; CSAI-2)

( 27 9 9

9 ) CSAI-2 STAI

Martens et al. (1990) (the multidimensional anxiety theory)

2

U

(Burton, 1988; Chamberlain & Hale,

2007) 2

(Krane, 1992)

1.2.2

Oxendine (1970)

8



(arousal) (physical arousal)

U

Yarkes and Dodson (1908)

U (non monotonic, curvilinear

relationship)

(Arent & Landers, 2003;

, 1985)

(the catastrophe theory) 1972

René F. Thom

9



(Structural stability and morphogenesis)

Hardy

(Hardy & Parfitt, 1991; Hardy, Parfitt, & Pates, 1994; Hardy, 1996;

Hardy, Beattie, & Woodman, 2007)

U

Hardy and Parfitt (1991)

(Weinberg & Gould, 1995)

Apter (1984)

(the

reversal theory) (hedonic tone)

(pleasant) (excitement) (unpleasant)

(relaxation)

(boredom)

(reversal) (Apter, 1984)

Kerr (1985)

10



IZOF

Hanin (1997)

IZOF (the individual zones of optimal functioning model)

IZOF

(2006) IZOF

1.3

(Alpert & Haber,

1960; Otten, 2009)

(Arent & Landers, 2003; Hardy,

1996; Hardy etal., 2007; Hardy &Parfitt, 1991; Hardy etal., 1994; Sonstroem &Bernardo,

1982)

(Cooke, Kavussanu, McIntyre, Boadley, & Ring, 2011)
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1.3.1

(1965)

100

1) (

2) 3) 4) 5) 5

(Arent & Landers, 2003; Hardy, 1996; Hardy et al., 2007; Hardy &

Parfitt, 1991; Hardy et al., 1994; Sonstroem & Bernardo, 1982; Weinberg & Hunt, 1976)

(Williams, Vickers, & Rodrigues, 2002)

(Rating Scale for Mental Effort (Zijstra, 1993)

) (Wilson, Smith, & Holmes, 2007; Wilson, Smith, Chattington,

Ford, & Marple-Horvat, 2006; Cooke, Kavussanu, McIntyre, & Ring, 2010; Cooke et al.,

2011)

(Liao &Maters, 2002;

, 1991)

1.3.2

(

( , 1965)

34 bpm (Yoshie, Kudo,

Murakoshi, & Ohtsuki, 2009)

12



20 bpm ( ,

2004)

(Salvador,

Suay, Gonzalez-Bono, & Serrano, 2003)

( , 2007)

1.3.3

1990

( )

( , 2003)

(Williams & Elliot, 1999)

(Williams et al., 2002)

(Janelle & Singer, 1999)

(Vickers

& Williams, 2007) (location)

13



(Deubel & Schneider, 1996; Vickers & Williams, 2007; Zelinsky, Rao, Hayhoe,

& Ballard, 1997)

(Weinberg & Hunt, 1976)

(Cooke et al., 2011)

(Yoshie, Kudo, & Ohtsuki, 2008)

(Gray, 2004)

(Beuter, Duda, &Widule, 1989)

(

, 2009) ( , 2007)

(Yoshie et al., 2008)

Pijpers, Oudejans, and Bakker (2005)

( )

(movement variability)

(2009)

2

14



1.4

20

( , 2004)

( , 2007)

1.4.1

1960

(CPU)

( )

(representation)

(encoding) (recoding) (decoding)

15



(Schmidt & Lee, 2005)

1.4.2

(choking performance) (clutch performance)

(explicit knowledge) (implicit knowledge)

(Otten, 2009)

(attention) 2 1

1

( , 2008b) (selective attention)

(processing resource)

( , 2008b) Norman and Bobrow (1975)

Kahneman (1973)

2

( , 2008b)

Easterbrook (1959)

(attentional narrowing)

(the cue-utilization hypothesis)

16



(1985) U

(dual task)

U

Easterbrook

1

U

Wine (1971) Eysenck (1979)

Higuchi (2000)

Wine (1971) Eysenck (1979) (processing resource

shortage hypothesis) Wine (distraction theory)

(Beilock & Carr, 2001; Mullen & Hardy, 2000)

17



Eysenck and Calvo (1992) Eysenck (1979)

(processing efficiency) (performance effectiveness)

Baddeley (1986)

(working memory)

(Smith, 2012)

Baddeley

(Baddeley, 1986, 2000)

(Smith, 2012)

Eysenck and Calvo (1992)

(Eysenck, Santos, Derakshan, & Calvo, 2007)

Baumeister (1984)

(deautomatization)

18



(Deikman, 1966) Baumeister

(1984) (self-focus model)

Masters (1992)

(explicit knowledge)

Masters

Beilock andCarr (2001) (explicit monitoring theory)

.

Gray (2004)

2

19



(conscious processing

hypothesis)(Hardy, Mullen, & Jones, 1996; Mullen & Hardy, 2000; Mullen, Hardy, &

Tattersall, 2005)

( , 2000)

1.5

( ) ( , 2007)

20



(optical flow)

Gibson (1966, 1979)

.

1.5.1

( ,

2008a)

Turvey, Fitch, and Tuller (1982)

Turvey et al. (1982)

21



(Turvey et al., 1982)

1.5.2 Bernstein

Bernstein (1967)

Marey

(

kimocyclography)

4 8

( , 1994) 2

1 (degrees

of freedom)

1

3, 1, 1, 2 7

22



Bernstein (1967)

(synergy)

(Tuller, Turvey, & Fitch, 1982)

(coordinative structure) (Turvey, 1990).

(Tuller et al., 1982)

1 1 1

Bernstein (1967, pp-105-106)

(functional non-univocality of connections)

(Turvey et al., 1982)

3 (Bernstein, 1967)

(

) ( ) ( , 2007)

23



1.5.3

Gibson (1966, 1979)

Gibson

(affordance)

afford Gibson

(

, 2008a)

( , 1994)

(invariant)

Gibson

(optical flow)

( , 2000)

24



( ambient optic array) Gibson

(visual kinesthesis)

(Lee & Aronson, 1974; Lee & Rishman, 1975)

( , 1994)

Lee Lee

(Lee, 1976, 1980, 1998; Lee, Craig, & Grealy, 1999;

Lee, Georgopoulos, Clark, Craig, & Port, 2001) (predictive visual

information, τ) ( )

(time to contact)

( , 2005)

(Lee &Raddish,

1981) (Lee, Rishman, & Thomson, 1982)

(Craig, Delay, Grealy, & Lee, 2000)

25



Gibson Gibson

(perception-action

coupling) (Bootsma & van Wieringen, 1990)

Bootsma and van Wieringen (1990) 7

.

(funnel-like type of control)

Peper, Bootsma, Mestre, and Bakker (1994)

(Matsuo & Kasai, 1994).

( , 1994)

1980 Gibson

26



(ecometrics)

(Reed, 1982)

Warren (1984)

0.88

1.3 (Warren & Whang,

1987) Mark, Balliet, Craver, Stephan, and Fox (1990)

(1994)

1.07

( , 1994)

27



( , 2007)

( , 2008a)

Kugler, Kelso, and Turvey (1980)

(dissipative structure) (limit-cycle oscillation)

(autonomous system)

( )

( , 2007)

(self-organization)

(nonlinear)

(Nicolis & Prigogine,

1977)

(phase transition) (bifurcation)

( , 2007)

(Hoyt & Taylor, 1981)

(stability)

Kelso

28



(Kelso, 1981,

1984) (in-phase)

(anti-phase) 2

( )

(dynamical

system approach)

(Carson, Goodman, Kelso, & Elliot, 1995; Jeka, Kelso, & Kiemel, 1993)

(Kijima, Kadota, Yokoyama, Okumura,

Suzuki, Schmidt, & Yamamoto, 2012; Okumura, Kijima, Kadota, Yokoyama, Suzuki, &

Yamamoto, 2012)

1.6

1.6.1

(2006) 22

( , 2006)

200 10

1.5 m

10, 20, 30, 40, 50, 60, 70, 80, 90 cm 9 10 cm

10 9, 8,

7, 6, 5, 4, 3, 2

29



STAI Y-1 ( , 2000)

8 47

10 bpm 96 bpm

2

10

( , 2006)

Tanaka and Sekiya (2010a)

(2006) 4 m

100 10

STAI Y-1

10

bpm 88 bpm 84 bpm

30



1.6.2

Cooke et al. (2010)

55

3

30 3

1.2 m, 1.8 m, 2.4 m 3

(CSAI-2)

3 bpm 82 bpm

(mean radial error)

Cooke et al. (2010)

(mediation analysis)

Cooke et al. (2011)

3

30 1.2 m, 1.8 m, 2.4 m 3

(CSAI-2) 2.5

10 bpm 92 bpm

99 bpm

31



1.6.3

Mullen and Hardy (2000)

18

3

3 m 20 10

(CSAI-2)

(CSAI-2 )

( )

32



1.7

( , 2006; Tanaka & Sekiya, 2010a)

1.5 m

1.5 m

(Smith et al., 2000) Never up, never in (

)

1.7.1 Shannon

20

Shannon

( , 2012) Shannon 1948

(A mathematical theory of communication) (Shannon, 1948),

(information) (

)

Shannon (binary digit)

− log2 P P )

0.01 −log20.01 = 6.64

7

33



1 1

( , 2012)

∑N
i=1 Pi log2 Pi

( )

50 %

1

Shannon (Shannon 1 )

(Shannon 2 )

E T

Q Z ( )

Shannon

(E T)

(Q Z)

34



1.7.2 Fitts

Shannon Fitts (1954)

(The information capacity of the human motor system in

controlling the amplitude of movement)

3

Fitts (Fitts’ law)

MT = A+B log2
2D

W

MT A B D (distance)

W (width) log2(2D/W )

(bit) (index of difficulty)

(speed-accuracy trade-off)

Fitts

Fitts the minimum-variance theory, Harris

and Wolpert (1998)) Fitts

(Etnyre, 1998; Gross & Gill, 1982)

(Beilock, Bertenthal, Mccoy, & Carr, 2004; Landlinger, Stöggl, Lindinger,

Wagner, &Müller, 2012; van den Tillaar &Ettema, 2006; Wagner, Pfusterschmied, Klous,

von Duvillard, & Müller, 2012)

Fitts

35



1.7.3

Fitts

(Witt, Linkenauger, Bakdash, &Proffitt,

2008)

(Witt, Proffitt, & Epstein, 2005) Witt and Proffitt (2005)

(Witt et al., 2008)

(Wesp, Cichello, Gracia, & Davis, 2004)

(Witt & Dorsch, 2009) Witt et al.

(2008)

Lee, Lee, Carello, and Turvey (2012)

5

50 m

18

36



(Lee et al., 2012)

( )

(action-specific perception)

(action-specific effects on perception)

(Canal-Bruland, Zhu, van der Kamp, & Masters, 2011;

Canal-Bruland & van der Kamp, 2009) (

)

1.8

1930 Hediger,

37



H.

Heideger

(flight) (critical) (personal)

(social) 4 (Hall, 1966) Hall

(1966) Heideger

(intimate) (personal)

(social) (public) 4

(Hall, 1966)

(boundary line) (Hall, 1966)

Hall

(The hidden

dimension)

(Hall, 1966, p 115 )

1930 Binswanger, L. Straus, E.

( ,

1973)

( , 1973) Sommer (1959)

38



Katz, D (personal space)

Sommer (1969)

Little

(1965)

( , 1989; , 1994; , 1996; Wang, 2010)

1.8.1

(

, 2009)

( , 2011)

( , 2001)

( , 1998)

( , 2101)

(Byrne, 1971; Newcomb, 1961)

(Ogunlade, 1980)

( , 1986)

39



(Mooney, Cohn, & Swift, 1992; Macrae, Bodenhausen, Milne, & Jetten, 1994)

(1999)

(2011) (1999)

4

4

1.8.2

(Liberman, Trope, & Stepman, 2007)

( , 2005; , 2009)

( ) (

) ( ) 3

( , 2005)

( ,

2009)

Trope and Liberman (2003) (

40



)

( ; high-level construals)

( ; low-level construals)

(perceiving affordace)

(effectiveness) Pijpers, Oudejans, Bakker, and Beek

(2006)

( )

( )

(Pijpers et al., 2005, 2006)

( 1.1)

41



入力 出力

物理的距離心理的距離     

心理的距離 運動システム 運動パフォーマンス

外的要因

内的要因

心理状態

環境の認識

行為可能性 

心理的困難度

（不安など )

（偏見・能力など）

（環境情報）

（情報生成）

＝ ×

1.1:

42



1.9

1.9.1

(Cooke et al., 2011; Higuchi, Imanaka, & Hatayama, 2002; Nieuwen-

huys & Oudejans, 2010; Tanaka & Sekiya, 2010a; Yoshie et al., 2008)

4 1)

2) , 3) 4)

(Higuchi

et al., 2002) Fitts (freezing degrees

of freedom) Bernstein (1967)

Vereijken, van Emmerik, Whiting, and

Newell (1992)

Bernstein (1967)

43



(Beuter

et al., 1989; van Galen, Müller, Meulenbroek, & Van Gemmert, 2002; van Loon, Masters,

Ring, & McIntyre, 2001; Tanaka, Funase, Sekiya, Sasaki, & Takemoto, 2011; Teixeira-

Silvia, Prado, Ribeiruo, & Leite, 2004; Weinberg & Hunt, 1976; Yoshie et al., 2008)

(Stefanucci & Proffitt, 2009; Witt et al., 2008) Stefanucci and Proffitt

(2009)

(perceptual distortion)

Pijpers et al. (2006)

3

( )

(Pijpers et al., 2005, 2006)

( )

Pijpers et al. (2006)

44



(choking) 2

( )

Beilock, Kulp, Holt, andCarr (2004)

( )

Beilock and Gray (2007)

45



( , 2010)

(thalamus)

( , 1996) (limbic system)

(hypothalamus)

( , 2010) (frontal lobe)

(orbitofrontal) (anterior cingulate)

1

( , 2010)

(cognitive neuroscience model (Hatfield, 2007)

(pre-motor cortex)

(supplementary motor cortex) (motor cortex)

( )

(cortico-cortical communication)

(corticospinal tract) (kinematic)

(motor unit activity) (autonomic) (endocrine functions)

(Hatfield, 2007)

4

46



1.9.2

5

(Beuter et al., 1989; van Galen et al., 2002; van Loon et al., 2001; Tanaka et al., 2011;

Teixeira-Silvia et al., 2004; Weinberg & Hunt, 1976; Yoshie et al., 2009)

(Mullen

& Hardy, 2000; Pijpers et al., 2005)

(Spielberger, 1966)

Woodman andDavis (2008)

(coping style)

1.2

47



1.9.3

Shannon

Shannon Fitts

(2004)

( , 2004)

(life information) (2004)

(a pattern by which a living thing

generates patterns)

Gibson

(effectiveness)

(Pijpers et al., 2006)

48



(Witt

et al., 2008; Witt & Proffitt, 2005) (2004)

1.9.4

1.5

m

1.5 m

1,000 Smith

et al. (2000)

1.5 m

1.5 m

1.5 m

49



(2006), Tanaka and Sekiya (2010a)

Cooke et al. (2010, 2011)

( 10.8 cm)

Pelz (1989) 40 cm

(safety margin)

Never up, never in ( )

Cooke

(Cooke et al., 2011, 2010; , 2006; Tanaka &

50



Sekiya, 2010a)

51



2

1

1.5 m

2

1

52



3

3.1

1

1.9.4

1.5 m

1

(coping style)

Competitive State Anxiety Inventory-2 (Martens et al., 1990) State-Trait Anxiety

Inventory-State (Spielberger, Gorsuch, & Lushene, 1970; , 1985) State-Trait

Anxiety Inventory-Form JYZ Y-1 ( , 2000)

(Gucciardi & Dimmock, 2008; Mullen & Hardy, 2000; Higuchi et al., 2002; Tanaka

& Sekiya, 2010a, e.g.) (Higuchi

53



etal., 2002; Tanaka &Sekiya, 2010a; Woodman &Davis, 2008, e.g.) (Mullen

et al., 2005) (Szabo, Peronnet, Frenkl, Farkas, Petrekanits, Meszaros, Hetenyi, &

Szabo, 1994) (Salvador et al., 2003)

Woodman

and Davis (2008) (coping

style)

STAI Y-1

/ /

3.2

3.3

3.3.1

75 ( 52 23 )

20.0 2.5 7.3 2.8 72.5 6.1

80.7 5.6 75 39

9
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3.3.2

25 5.00 m 1.82 m 0.30

m ( K-80 )

(C )

(P ) 2

1.25 m 1.50 m 1.75 m 2.00 m

1 4

1

1) 20 (5.00m 1.82 m 0.30 m

) 2) 3) 4)

5) / ( ) 6) 7) 3

(R & A )

3.3.3

State-Trait Anxiety Inventory-Form JYZ ( , 2000)

STAI Y-1
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(POLAR )

5

(bpm) (bpm)

1 0

3.1

Pelz (1989)

(mean radial error)(Hancock, Butler,

& Fischman, 1995; Mullen & Hardy, 2000; , 2006)

( )

1

1 40 cm 2 3 1 2

Never up, never in (

)

( , 2009)

( ) 40 cm (Pelz,

1989)

3

(Canon IXY DV M5)

4 m

Frame-DIAS 2 version 3( )

30 Hz (2006)
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-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10

-7

-6
-5
-4

-3

-2
-1

1
2
3

4

5
6

7
8
9
10

11
12

13
14
15
16
17

エリア 1

エリア 2

エリア 3

中左 右

(注 ) 1マス 5 cm を示す．ただし，カップの直径が 10.8 cm である
          ため，カップの周囲のみ 5.4 cm を示す．

手前

奥

3.1:
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,

3.3.4

3.2

5 1

4 STAI Y-1 1.25 m 1.50 m 1.75

m 2.00 m

3 4

20 1 4

20

3 4 1

1,000

1,000

3

1 1 4

STAI Y-1 1

2
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1

心拍計の取り付け 心拍計の取り付け

移動・入室 移動・入室

試打 試打

状態不安 (STAI Y-1) の測定

状態不安 (STAI Y-1) の測定プレー ( 各距離をランダムに 1 回）

プレー ( 各距離を交代で 1 回）移動

心拍計の取り外し 移動・心拍計の取り外し

コントロール条件 プレッシャー条件
＊ 1 人ずつプレー ＊ 3 ~ 4 人 1 組でプレー

3.2:

3.3.5

(STAI Y-1) ( )

(2) ( )(4) 2

(2) (

)(4) (4) 3

Bonferroni

Mauchly

Greenhouse-Geisser

Pelz (1989)

χ2
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身体不安
（平均心拍数）

認知不安
STAI Y-1

高

高
高認知
高身体
不安増加群

低認知
高身体
不安増加群

高認知
低身体
不安増加群

低認知
低身体
不安増加群

(LH 群 , N = 19) (HH 群 , N = 18)

(LL 群 , N = 21) (HL 群 , N = 17)

3.3: (coping style)

SPSS 15.0 for Windows

5 %

3.4

3.4.1

(STAI Y-1) ( )

4

STAI Y-1 6 7 STAI

Y-1 6

5.71 bpm

6 5
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STAI Y-1

( HH N = 18) STAI Y-1

( HL N = 17) STAI Y-1

( LH

N = 19) STAI Y-1

( LL N = 21) ( 3.3)

STAI Y-1 3.1

HH 80.0 5.88 HL 81.3 6.38 LH

80.0 4.67 LL 81.1 5.33

1

3.4.2

(STAI Y-1) 3.1

(F(1, 71)= 214.87, p=.000)

(F(3, 71)= 43.02, p=.000) HH

(F(1, 71)= 202.54, p=.000) HL (F(1, 71)= 115.91, p=.000) LL (F(1, 71)=

5.49, p=.022)

(F(3, 71)= 7.90, p=.001)

HH HL LH LL

3.4.3

( ) 3.1

(F(1, 71)= 176.39,

p=.000)

(F(3, 71)= 20.69, p=.000)
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HH (F(1, 71)= 103.51, p=.000) HL (F(1, 71)=

6.47, p=.013) LH (F(1, 71)= 118.43, p=.000) LL (F(1, 71)= 8.64, p=.004)

(F(3, 71)= 9.64, p=.000)

HH LH HL LL

(F(1, 71)=

312.96, p=.000)

(F(3, 71)= 12.86, p=.000)

HH (F(1, 71)= 149.73, p=.000) HL (F(1, 71)=

37.73, p=.000) LH (F(1, 71)= 129.50, p=.000) LL (F(1, 71)= 30.80, p=.000)

(F(3, 71)= 8.92, p=.000)

HH LH HL LL

.

3.4.4

3.2

3.3

(F(3, 71)= 3.35, p=.024)

HH (F(1, 71)= 5.18, p=.026) HH

(F(3, 213)=

4.36, p=.005) 1.25 m 1.50 m 2.00 m

3.4 3.5 50.4 cm
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3 15.4 cm

(χ2

= 8.55, p<.05)( 3.4) 1 3 ( 3.5)

1.50 m

(χ2 = 12.97, p<.01)( 3.6) 1 2 3

( 3.7) 1.50 m

3.8
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● 17 17 ☆ △
16 16

○ ● 15 15 ○ ○ ●
● ● ●△● ○ 14 14 ○ ○
○ ● 13 13 ☆ ○

△ ● ● ● ○ ● 12 エリア3 12 ○●
△○ △ ● 11 11 ☆

△● ☆ 10 10 △ ○ ○
△ ● △ 9 9

☆ ● ● ○ ☆ 8 8 ○ ● ●
○ ☆ ○ △△ ○ 7 7 ● ● △ △

△ 6 6 ○ △
△ ● 5 エリア2 5 △ ○ △ ○

○ 4 4 ○ ● ☆ ○△
○ 3 3 ○ ●

△ ○ 2 2 ○ ☆△ ●
☆ ○ 1 1

● ○ -1 -1 ● ☆ ●
△△ -2 -2 ○ ● △

-3 -3 △ ● ○ △
-4 エリア1 -4 ●
-5 -5
-6 -6 ○
-7 -7 ☆

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10

右中 右左 左 中

C 条件 (n=51) P 条件 (n=52)

（注 ) ☆ = 1.25 m, ● = 1.50 m, △ = 1.75 m, ○ = 2.00 m を示す．

3.4:
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1 32 4 5 6 7 8 9 10-1-2 10-3-4-5-6-7-8-9-10
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1.25m

control

pressure

control

pressure

1.50m

1 32 4 5 6 7 8 9 10-1-2 10-3-4-5-6-7-8-9-10
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1 32 4 5 6 7 8 9 10-1-2 10-3-4-5-6-7-8-9-10
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1.75m

control

pressure

1 32 4 5 6 7 8 9 10-1-2 10-3-4-5-6-7-8-9-10

-7

-6

-5

-4

-3

-2

-1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

2.00m

control

pressure

1SD

1SD mean

3.5:
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3.4:

1 2 3

C 4 (8.42 20 (21.79) 27 (20.80) 51

P 13 (8.58) 24 (22.21) 15 (21.20) 52

17 44 42 103

χ2 = 8.55, p < .05

3.5: 3.4

1 2 3

C -2.35* -0.71 2.48*

P 2.35* 0.71 -2.48*

* p < .05

3.4.5

3.9

(F(2.49, 176.57)= 76.90,

p=.000) 2.00 m 1.75 m 1.50 m 1.25 m

(F(1, 71)= 26.46, p=.000)
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3.6: 1.50m

1 2 3

C 1 (3.38 3 (5.63) 14 (9.00) 18

P 5 (2.63) 7 (4.38) 2 (7.00) 14

6 10 16 32

χ2 = 12.97, p < .01

3.7: 3.6

1 2 3

C -2.17* -2.02* 3.56**

P 2.17* 2.02* -3.56**

* p < .05 ** p < .01

3.8:

1 2 3

HH
C 1 5 2 0 6 2

P 4 11 3 6 7 5

HL
C 0 7 2 1 0 8

P 1 10 2 4 4 5

LH
C 5 10 4 2 8 9

P 1 7 4 2 8 2

LL
C 7 7 1 1 6 8

p 3 6 0 1 5 3

C P
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(F(2.33, 165.32)=

44.30, p=.000) 2.00 m 1.75 m

1.75 m 1.50 m 1.25 m (F(1, 71)= 20.83, p=.000)

(F(2.41, 170.87)= 55.49

p=.000) 2.00 m 1.75 m 1.50 m 1.25 m

(F(1, 71)= 5.65, p=.020)
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3.10

(F(3, 213)= 37.93, p=.000)

2.00 m 1.75 m 1.50 m 1.25 m

(F(1, 71)= 39.32, p=.000)

(F(1, 71)= 23.86, p=.000)

(F(3, 71)= 3.36, p=.023)

HH (F(1, 71)= 5.98, p=.017) HL (F(1, 71)=

9.26, p=.003) HH HL

( 3.6)

(F(2.57, 182.59)= 2.80, p=.041) 2.00 m 1.25 m
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3.11

(F(2.70, 191.67)= 24.62, p=.000)

1.25 m 1.50 m 1.75 m 1.75 m 2.00 m

(F(2.49, 176.97)= 28.85, p=.000)

1.25 m 1.50 m 1.75 m 1.75 m 2.00 m

(F(3, 213)= 32.80, p=.000)

1.25 m 1.50 m 1.75 m 1.75 m 2.00 m
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HH群 HL群 LH群 LL群
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3.6: (∗p < .05)
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L
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H
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3.5

STAI Y-1 7 12 bpm 20 bpm

21 bpm 18

bpm ( , 2004)

75

39 bpm

42 bpm

STAI Y-1

( , 2007; , 2007; Tanaka & Sekiya,

2010b; , 2009, 2006) STAI Y-1 15

11 bpm

(1 or 0)

( ) 1.5 m

1.5 m

1

( )

HH ( )

HH
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HH STAI Y-1

14 20 bpm

HH

HL ( ) HH

HL LH ( ) LL ( )

( , 2007)

HH

HH LH HL

LL

(Beuter et al., 1989; Higuchi et al., 2002; , 2007)

(Higuchi et al., 2002; , 2001; Tanaka &

Sekiya, 2010b)

(

) (

, 2010)

van Loon et al. (2001)

van Gemmert

and van Galen (1997)

van Gemmert and van Galen (1997)

(stiffness)
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(Pelz, 1989)

3.6

1

1.5 m

2

1.5 m

1.5 m
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4

4.1

1

1

1.5 m

1

1.5 m

4.2
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4.3

4.3.1

23 ( 10 13 )

38.6 13.3 14.5 6.4 5.7 2.8

4.3.2

The State-Trait Anxiety Inventory

From JYZ (STAI Y-1; (2000))

(LRR-03, )

2

( 4.4.2 )

2 STAI Y-1

(HA N = 8)

(LA N = 7) HA LA

5.00 m 1.82 m 0.30 m

1 ( K-80)

10.8 cm 10 cm

1.80 m 0.91 m

2 (Canon IXY DV M5)

4 m 1.25 m 1.50

m 1 1.75 m
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Frame-DIAS version 3 ( )

60 Hz ( X

Y ) ( SB-01HB) (Titleist

Pro V1)

4.3.3

4.1

2

1.25 m 1.50 m 1.75 m 3 1

3 1 5 15

12

80 % 12

2,000 80% 2,000

80 %

1

30

10

5

10
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STAI Y-1

10

12

STAI Y-1

30

実験の説明・同意書・心拍計取り付け

安静 (30 分間)

安静時心拍数の測定 (10 分間)

移動

練習 (5 分間)

移動・休憩 (10 分間)・移動

課題説明 (P 条件時にはストレス教示)

質問紙記入

プレー

移動・休憩 (20 分間)

プレッシャー条件時
ギャラリー入室

2　 回目測定へ

4.1: 2
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4.3.4

1 1 1

0

5

Hz Butterworth (Jackson, 1979; Winter, 1990)

(X )

(X )

Delay, Nougier, Orliaguet, and

Coello (1997)

(X ) (Y )

50

50 100

4.3.5

STAI Y-1

t

STAI Y-1

2 2 ( ) 2
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2 2 3 (

) 3

Bonferroni 5 % (d

f) (Faul, Erdfelder, Lang, & Buchner, 2007)

4.4

4.4.1

STAI Y-1 39.0 8.3

52.8 10.4 (t(22)= 6.24, p=.000, d= 1.29)

82.9 10.0

94.3 15.5 (t(22)= 4.91, p=.000, d= 0.97)

4.4.2

STAI Y-1 ( 13.9 10.69; 12) ( 11.3

11.06; 9.93)

STAI Y-1 (HA , N = 8)

(LA N = 7)

STAI Y-1 4.1

STAI Y-1 (F(1, 13)= 13.12, p=.003, f=

1.00) HA STAI Y-1

(F(1, 13)= 50.21, p=.000, f= 1.96)

LA HA (F(1, 13)= 6.52, p=.024, f= 0.71)

(F(1, 13)=

15.93, p=.002, f= 1.11) HA
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(F(1, 13)= 41.92, p=.000, f= 1.79)

LA HA (F(1, 13)= 13.64,

p=.003, f= 1.02)

4.1: STAI Y-1 scores and mean HRs for each group

STAI-Y1 mean HR

Control Pressure Control Pressure

Group Mean SD Mean SD Mean SD Mean SD

LA 39.57 10.41 44.57 9.07 81.93 9.17 83.72 7.75

HA 35.88 5.11 56.88 9.33 82.10 10.40 101.38 12.36

4.4.3

4.2

4.3

(F(1, 13)= 16.68, p=.001, f= 1.13) LA

(F(1, 13)= 7.66, p=.016,

f= 0.80) HA

(F(1, 13)= 9.12, p=.010, f= 0.81)

LA HA (F(1, 13)= 17.72, p=.001, f= 1.15)

4.4.4

4.4

(F(2, 26)=
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HA group

0

0.2

0.4

0.6

0.8

1

LA group HA group

* *

P
u

tt
in

g
 s

c
o

re
**

control

pressure

4.2: (∗p < .05, ∗ ∗ p < .01)

0

0.2

0.4

0.6

0.8

1

LA group LA groupLA group HA groupHA groupHA group

1.25m 1.50m 1.75m

P
u
tt
in

g
 s

c
o
re

control

pressure

4.3:
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5.10, p=.001, f= 0.63) 1.25 m

(F(1, 13)= 15.45, p=.002, f= 1.09) LA 1.25 m

(F(1, 13)= 5.71, p=.033,

f= 0.66) HA 1.25 m

(F(1, 13)= 10.23, p=.007, f= 0.89)

(F(2, 26)= 96.49, p=.000, f= 2.72)

Im
p
a
c
t 
v
e
lo

c
it
y
 (

m
/s

)

1.25m 1.50m 1.75m

LA group LA group LA groupHA group HA group HA group

* **

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.00

1.05

1.10 control

pressure

4.4: (∗p < .05, ∗ ∗ p < .01)

4.5

(F(2, 26)= 4.77, p=.017, f=

0.61) 1.25 m (F(1, 13)= 5.94,

p=.030, f= 0.68) , HA 1.25 m
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(F(1, 13)=

5.02, p=.043, f= 0.68)

40

42

44

46

48

50

52

54

56

58

60

N
o

rm
a

liz
e

d
 t
im

e

control

pressure

Impact

1.25m 1.50m 1.75m

LA group LA group LA groupHA group HA group HA group

*

4.5: (∗p < .05)

4.6 (X )

(F(1, 13)= 4.41, p=.056,

f= 0.58) HA X

(F(1, 13)= 15.30, p=.002, f= 1.05) (F(1, 13)=

10.52, p=.001, f= 0.90) (F(2, 26)= 87.99, p=.000, f= 2.60)

X

(Y )
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(F(2, 26)= 14.21, p=.000, f= 1.05) Y

LA group(cm)

(cm)

0

1

2

0510152025

1

2

1

2

3

0

0

HA group

1

2

3

1

2

0

1

2

0510152025

1.25 m

1.50 m

1.75 m

0

0

control

pressure

**

**

**

4.6: (∗ ∗ p < .01 1 SD)

4.5

4.5.1

23 STAI Y-1 14

11 bpm

(median split) HA

STAI Y-1 LA

HA
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STAI Y-1 21 20 bpm

4.5.2

LA

HA HA

(Arent & Landers, 2003; Hardy et al.,

1994; Hardy & Parfitt, 1991; , 2011; Sonstroem & Bernardo,

1982; Vickers & Williams, 2007)

(Appelhans

& Luecken, 2006; Mulder, 1992; Taelman, Vandeput, Spaepen, & van Huffel, 2008)

(Cooke et al., 2011;

Yoshie et al., 2009)

1

( , 2011) HA

1

LA LA

LA
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4.5.3

(Gelman & Nolan, 2002; Pelz, 1989)

1.25 m

1.25 m

1.25 m 1.25 m

1.25 m

1.25 m

Fitts

Fitts (1954) (Etnyre,

1998; Gross & Gill, 1982)
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(Landlinger et al., 2012)

(Wagner et al., 2012; van den Tillaar & Ettema, 2006)

Fitts

Smith et al. (2000)

1.25 m

1.25 m (critical distance)

(Witt et al., 2008)

(Stefanucci & Proffitt, 2009; Witt et al., 2008)

Hristovski, Davids, Araújo, and

Button (2006)

(1.25
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m)

4.6

1 1.5 m

2 1.25 m

1.5 m

1.5 m
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5

5.1

2

1 1.5 m

(1.25 m, 1.75 m, 2.0 m)

1.5 m

1.5 m

1

2 1.5 m

1.5

m

1.25 m

96



Smith et al. (2000)

1.25 m

(action-specific perception)

Fitts

5.2

1 2

1 1.5 m 2 1.25 m

1

1.5 m

2 1.5 m

1.25 m

2

( 5.1)
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1.25 m 1.25 m

1.50 m 1.50 m

Exp. 1 Exp. 2

心理状態
( 不安 )

変化あり

変化なし
環境の認識

 
行為

物理的距離の
明示的提示

有

物理的距離の
明示的提示

無

心理的困難度

5.1:

1.5 m

1 1.5 m

1.25 m

(Witt et al., 2008)

Smith et al. (2000)

( )

Shannon Fitts
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2

1.25 m

(critical

distance)

(Hristovski et al., 2006)

10 cm

(Okumura et al., 2012) 1.25

m 1.5 m

( 5.2)

臨界距離
(critical distance)

高不安

低不安

アンダーシューティング

運動パフォーマンス

(undershooting)

オーバーシューティング
（overshooting)

5.2:
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( )

(critical distance)

( )

1 2 1.5 m

1.5 m
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