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The Stepping-to-Turn in Multistage 20 Meter Shuttle Running Test

Ryota MIYAMURA", Takuya HONDA?, Sumiko MATSUNAGA”
and Satoshi MATSUNAGA*?

This raises the possibility that the technical degree of the turn skill has an influence
on the performance in the multistage 20-m shuttle run test (SRT). However, few data
are available as to whether there were various stepping-to-turn patterns. If such is the
case, much interest has arisen regarding the difference of stepping-to-turn effect on the
test score in SRT. This research examined whether or not there were various stepping-
to-turn patterns in SRT and investigated the turn characteristics among various Sports.
We recruited players from basketball, volleyball, football, baseball, rugby, tennis, kayak,
badminton and team-handball university players. The stepping-to-turns of each subject
were analyzed using recorded video images. Though previous researches showed that
a movement track during the turning phase in SRT consisted of linear locus (LL) and
ellipsoidal locus (EL), it has been shown that stepping pattern in LL could be divided
into skipping turn (ST) and cutting turn (CT) with or without skipping, respectively.
We founded that almost stepping-to-turns in the volleyball and baseball players, the
basketball and handball players, and the football and rugby players were CT, ST and
ellipsoidal turn, respectively. However, in SRT we couldn’ t decide a best stepping-
to-turn pattern from the perspective of an energy efficiencies and fatigue tolerance.
Thus the characteristics of the stepping-to-turn in SRT should be explored in future
Investigations.
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Table 1 Characteristics of subjects

Male (n=18) Female (n=12)
Age (years) 20.0+1.6 19.7+0.9
Height (cm) 172.2£0.1 162.7£5.4
Weight (kg) 67.3+8.9 58.31+9.6
BMI (kg/mQ) 22.6+1.8 22.0+3.0
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Fig.1  Schematic of a series of stepping-to-turns
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Fig.2 Turn-stepping patterns in cutting turn
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Fig. 3 Turn-stepping patterns in skip turn
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Fig. 4 Turn-stepping patterns in ellipsoidal turn
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Table 2  The appearance frequency in turn-stepping pattern
Patt frequency frequency
attern
(times) (%) (times) (%)
Type 1 58 4.4
e 2 564 42.8
CT 925 70.2 gp 5 e s
e .
LL £
Type 4 148 11.2
eb 25 1.9
ST 164 12.5 e
Type 6 123 9.3
e7 16 1.2
EL ET 218 16.6 Tp
Type 8 57 4.3
Others 10 0.8 Type 9 104 7.9

LL : linear locus, EL : ellipsoidal locus, CT : Cutting turn,
ST : Skip turn, ET : Ellipsoidal turn

—— Cutting turn

— BSkip turn

Ellipsoidal turn

11 12 15 (Lw

Fig.5 Changes in proportion of various turns as the level increases.

The running speed and number of times of each level (km/h and time) ; Lv.1:
8.0 km/h (1-7), Lv.2: 9.0 km/h (8-15), Lwv.3: 9.5km/h (16-23), Lv.4: 10.0 km/h
(24-32), Lv.5: 10.5 km/h (33-41), Lv.6: 11.0 km/h (42-51), Lv.7: 11.5 km/h (52-
61), Lv.8: 12.0 km/h (62-72), Lv.9: 12.5 km/h (73-83), Lv.10: 13.0km/h (84-94),
Lv.11: 13.5 km/h (95-106),Lv.12: 14.0 km/h (107-118), Lv.13: 14.5 km/h (119-

131).
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