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4. 1.

(Bahrke & Morgan, 1978; Biddle & Mutrie, 1991;
Morgan et al., 1980; Nowlis & Greenberg, 1979; Willis & Campbell, 1992)

2

(Tuson et d., 1995) (1991, 1994)
(CSEP)
EEG (Hetfidld &
Landers, 1987; Petruzzello, Hall, & Ekkekakis, 2001; Petruzzello & Landers, 1994; Petruzzello &

Tate, 1997) EEG o (8- 13Hz)

Davidson (1984, 1992)

(Morgan, 1985; Raglin & Morgan, 1987; Sime, 1977)

70 %VO, max ( 70%)
EEG
70 %VO, max

EEG

41



70 %VO, max

EEG
4.2.
4.2.1.
9 21.9+ 0.78 )
4.2.2.
( 10) 15 min
70 %VO, max
VO, max
220 HR

(American college of sports medicine, 1991) 70% VO, max HR

HR 70 %VO, max HR = 0.7x ( HR HR) HR

HR HR
1 min 1 1 2
4.2. 3.
HR 70 %VO, max HR 10 min
15 min 5 min
10 min
60 min 80 dB / SPL
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(1994)

70 %VO, max
HR
4.2. 4.
(1996)
3
STAl STAI ( , 1991) 15, 30, 45,
60 min 6
RPE (Borg, 1970, 1973) 0( ) 12(
) 13 (American college of sports
medicine, 1991) 57,9 11, 13, 15 min 6
MCL-S1 (mood check list-short form 1, , 1996) MCL-3 (mood check list-3;
, 1992) 8 STAI
2 10 STAI
MCL-S1 2 8
7 3 3
5,10 min 15, 30, 45, 60 min
8



4.2.5. EEG

EEG 10/ 20
30 Hz EOG
EEG EOG
10 min
4.2.6.
STAI
MCL-S1
EEG

20Hz A/D

FFT) a (b V2 | H2)

9.5115Hz o2 11513 Hz

10 min
F3 F4 a
4.2.7
STAI RPE (2)x (6)
8 2
2, a3 t

F3, F4 T.C.03s H.C
EEG
5mm/s
EEG
60 min
RPE MCL-S1
4 (
) 4 (
)
BIMUTAS  ( )

(fast fourier transform:

(1995) 8 Hz 95 Hz al
a3 02 Hz

5-15, 20-30, 35-45, 50-60 min

2 MCL-S1 (2)x
EEGa al a

Newman-Keuls



p<.05

4. 3.
4.3.1. STAI
70 %VO, max Fig. 6 2
X (6) 2 (F (5, 40) = 4.72, p < .01)
(ps< .05)

50

40

30

20 |

State anxiety score

pre-rest post 0 post 15 post 30 post 45 post 60

Timein minute
Fig. 6 State anxiety score (STAI) for comfortable self -established pace (CSEP) and 70%VO,max

exercise conditions.
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4.3.2. RPE
RPE Fig. 7 (2)x 6 2
70 %O, max

(F (1, 8) = 14.39, p < .01)

10 r

RPE score

5 7 9 11 13 15
Time in minute

Fig. 7 Rate of perceived exertion (RPE) score for comfortable self-established pace (CSEP) and

70%VO,max exercise conditions.

4.3.3. MCL-S1

Fig. 8

(2)x ® 2 (F (7, 56) = 5.55, p < .01)
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15min

(ps < .05) 70 %VO, max 15, 30 min
(ps<.05) 45 min
(ps < .05) (2)x (8) 2
(F (1,8 =323, p<.01) (F (7,56) = 21.3, p<.01)
(F (7,56) =9.14, p< .01) 70 %VO, max 5, 10 min
(ps< .05)
4.3.4. EEG
70 %VO, max a Fig. 9 t
5-15 min al a?2 F3 H (a1
t(8)=238,p<.05 a2 t(8) =274, p<.05 20-30, 35-45, 50-60 min
F3 a2 F4 (ps < . 05)
a

47



Pleasant score
o

1 F —e— CSEP
--- A= 70%V O2max

pre rest 5 10 15 post 15 post 30 post 45 post 60

Time in minute

Rel axation score
o
L]

1 i ‘_-
) —eo— CSEP
--- A= 70%V O2max
2 F
-3

prerest 5 10 15 post 15 post 30 post 45 post 60

Time in minute

Fig. 8 Changein mood check list-form 1 (MCL-S1) scores for comfortable self -established pace

(CSEP) and 70%V0O,max exercise conditions. Upper: pleasant score. Lower: relaxation score.
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Fig. 9 Change in o power (u V? / Hz) during exercise The o power-spectrum of the frontal EEG was
classified asfollows: a 1, 895Hz a 2, 95115Hz a 3, 11.513 Hz. Vertica bars show the S. Es.

Upper: 70%V0O,max exercise conditions (*p< .05). Lower: comfortable self-established pace (CSEP).
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4. 4.

EEG

70 %VO, max 2 15 min

70 %VO, max

60 min

MCL-S1 70 %VO, max

15 min ( , 1996)

5 min
15 min 60 min
(1996)

52 %VO, max

HR 30 %VO, max

EEG

a 70 %VO, max a
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(cerebral lateralization hypothesis; Hatfield & Landers, 1987) (approach)

(withdrawal ) (Davidson, 1984, 1992)

Davidson (1984, 1992)

(Robinson et d., 1984)

EEG

(Davidson, 19933, 1993b)
Petruzzello & Landers (1994) Petruzzello & Tate (1997) Petruzzello et a. (2001) 30 min
EEG
70 %VO, max
60 min a
70 %VO, max
(Morgan, 1985;

Sime, 1977)
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a3

(

60 min

, 1985)

70 %VO, max

(1995)

8Hz

dowa

813 Hz

52

EEG

3
12-13Hz  fasta
a
(Davidson, 1992, 1993a, 1993b)
EEG

a2



