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Characteristics of smash and drop motions with
junior high school, high school, and
university badminton players
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Table 1 Age, badminton experience and physical characteristics of subjects.

Group Age (yrs)  Badminton Experience (yrs) Body height (cm)  Body mass (kg)

JG 13.4%+0.5 1.3£0.8 159.3%£6.7 48.1£7.6
HG 16.8%0.5 6.7+2.9 172.7%+4.3 65.114.8
UG  20.5%0.8 12.7%+2.5 173.3%4.6 65.0t4.6

Values are mean =+ S.D.
JG : Junior high school group (n=10).
HG : High school group (n=10).
UG : University group (n=10)

— ] 0
= /] |

CEe e e

Fig. 1 Schematic drawing of experimental setup.
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1,2,3,4 : Head

5,6 : Acromion

7 : Manubrium

8 : Prominent vertebra

9 : Ensiform cartilage

10 : Angulus inferior scapulae

11 : The tenth dorsal vertabra

12 : Humerus

13,14 : Elbow joint

15,16,17,18 : Wrist joint

19,20 : Superior anterior iliac spine
21,22 : Posterior superior iliac spine
23,24 : Metacarpal

25,26 : Thigh

27,28 : Knee joint

29,30 : Musculus gastrocnemius

31,32 : Malleolus

3334 33,34 : Heel

35,36 : The second metatarsal

Fig. 2 The marker of the each body segmental parts.
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— Analyzed phase

Forward swing
phase

Heel-off _|€ > lmEact
Take back - | Follow through
phase 0 phase
Q #

o {
f'i% ."?{ @\

# AV,V‘ 4‘ (__

w/%/ Y vV H 1#/
i

/)

i

A 5

“"‘i‘-\‘__c _

Back swing phase : heel-off on racket foot after take back position from heel-off on
racket foot before take back position
Forward swing phase : shuttlecock impact from heel-off on racket foot after take
back phase Follow through phase : After forward swing
phase

Fig. 3 The analysis phase of the hitting motion.
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during smash and drop motions among JG, Height (em)

HG and UG Fig. 5 Relationship between shuttlecock
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Fig. 6 Comparisons of movement distance on racket head during smash and drop
motions among JG, HG and UG.
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Abstract

This study examined the characteristics of movements in relation to height and skill
development, focusing on the smashing and dropping movements of students from
junior/senior high school and university.

Height and shuttle speed showed a significant correlation in the junior high school
student group (JG) (r=0.689, p<0.05), with the shuttle speed increasing with increase in
height during the smashing movement. Such a significant correlation was not observed
in the high school student group (HG) or the university student group (UG). In the
dropping movement, no significant correlation was observed in any group. Further, raw
data of the smashing movement significantly varied among the groups ; the UG showed
the highest values, followed by the HG and JG, in this order. After dividing the data by
height, the UG showed significantly higher values than those of the HG and JG (p<0.05).
No significant differences were observed between the HG and JG. In contrast, in the
raw data of the dropping movement, the UG and HG showed high values, with a
significant difference from the JG values (p<0.05) ; such a significant difference was also
observed after dividing the data by height (p<0.05).

These results suggest that performance levels are influenced by height, which
contributes to an increase in the post-impact shuttle speed during the smash movement,
but may not be affected by physical factors during the drop movement. This finding

highlights the importance of technically improving physical movements.

Keywords : Badminton
Smash
Drop
Height

Kinematic analysis
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