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Abstract

Apparently no research has been done to examine the effects of plyometric training on the agility of college
badminton players. Thus, this study examined the effects of 6-weeks plyometric training programme on the
agility of college students. A total of 42 college co-curriculum badminton students, aged 18-20 years
participated in this study. Cluster sampling was used to select the two groups of students and subsequently
the groups were randomly assigned to the control (n=23, male=7, female=16) and experimental (n=19,
male=8, female=11) groups. Both groups were trained according to the compulsory co-curriculum
programme once a week for six weeks. Additional plyometric training was provided to the experimental
group. Illinois Agility Test (IAT) was used to determine the effect of plyometric training during pre and
post intervention on agility. Control and experimental groups showed significant improvement in the mean
agility scores during the post test as compared with the pre test (t=-2.48; p=0.001; and t=-2.89; p <0.001
respectively). The experimental group exhibited greater improvement (7%) as compared to the control group
(2.5%) (p=0.012) based on their pre test mean scores. In short, plyometric training improved the agility
of college co-curriculum badminton players and plyometric training is recommended for training in

improving agility in other sports as well.
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Introduction

In sport, many researchers (Meylan & Malatesta,
2009; Miller et al., 2006; Sheppard & Young, 2006;
Thomas et al., 2009; Young & Farrow, 2006) found
that the plyometric training is effective in developing
agility. They also found that plyometrics not only can
break the monotony of training, but also helps improve
strength and speed. The improvement of strength and
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speed contributed to power which is the key to good
agility.

Plyometrics has been proven to be effective and
efficient in developing power (Chtara et al., 2008;
Markovic et al., 2007; Miller et al., 2006; Robinson &
Owens, 2004; Thomas et al., 2009; Young & Farrow,
2006). Plyometric drills involve starting, stopping, and
change of movement directions which contribute to
agility development (Miller et al., 2001; Young et al.,
2001). Previous studies showed that plyometric training,
when used in a periodized manner, can contribute to
agility gains (Miller, et al., 2006; Thomas, et al., 2009).
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It was stated by Kukolj, Ropret, Ugarkovic and Jaric
(1999) that dynamic movements requiring high muscle
power are provided by methods such as plyometric
training and that such training would improve agility
because agility performance is also a dynamic movement
requiring high muscle power. In addition, plyometric
training, which enhances balance and body control
during movement, promotes improvement in agility
(Miller et al., 2006; Young & Farrow, 2006). Plyometric
training not only strengthens the joints, tendons and
muscles, but also trains the nervous system to react
more efficiently. All these effects help improved
agility.

Even though badminton is the fifth most popular
sport in the world and played by over 200million
people (www.officialbadminton.com. Retrieved 3.2.2012),
apparently there has been no study done on agility in
badminton among college students. Agility is an
important component of many sports but it has not
been extensively researched (Young & Farrow, 2006).
Although plyometric training has been shown to increase
performance variables such as flexibility, running
performance, strength and speed, initial acceleration,
power and other physical fitness components, little
scientific information is available to determine whether
plyometric training actually improves agility in badminton.
Therefore, the purpose of this study was to investigate
the effect of plyometric training on the agility of
badminton players.

Table 1. Demographic data (Mean +SD)

Methods

Subjects

A total of 42 students from the compulsory college
co-curriculum programme participated in this study.
Two groups were selected according to their clusters
which were pre-determined by the activity supervisor of
the college co-curriculum programme. The two groups
were subsequently randomly assigned into the experimental
group and the control group (Table 1).

Subjects were from the age group of 18~20 years
old, and the majority (~91%) were 18 years old. Most
of the subjects (~86%) had a year or less of sports
training. Almost 70% had one to two years experience
in badminton. They were free from injuries, and were
not involved in any other plyometric training programme
during the study.

Instrumentation

The Illinois Agility Test (Cureton, 1951) was used
to measure agility. A pilot study was carried out to test
the reliability of the test and split- half analysis yielded
a reliability of 0.965.

Procedures

Subjects were briefed on the procedure of the study

Experimental Group
n=19 (m=8, f=11)

Control Group
n=23 (m=7, f=16)

Age (years)

Height (cm)

Body Weight (kg)

Background in Sports Training (years)*

Experience in Badminton (years)*

183+ 0.7 18.0+ 0.2
164.1+ 9.3 1643+ 7.4
54.7+10.7 57.4+13.2
05+ 1.4 05+ 15
20+ 14 1.4+ 0.8

Note: (a) m: male, f: female,

(b) " Information collection: 1= <1 year; 2= <2 year; 3= <3 year; 4= <4 year; 5 =>4 year.
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and other information. They filled out the consent
forms, and background information forms (background
in sports training and experience in badminton), signed
and returned them to the researcher.

Prior to the intervention period, subjects had their
height and body weight measured. The height was
measured using Bodymeter Measuring Tape (SECA
206, Germany) and the weight was measured using
digital weight scale (SECA Clara 803, Germany). After
one measure, the subject was re-measured; the
averages of the two measures that agree the most were
recorded. (Department of Health and Social Services,
State of Alaska, 2011)

All subjects were tested for agility using the Illinois
Agility Test. The test protocol was explained and
demonstrated to them. They were also given a few
practice trials to familiarize them with the testing
protocol/procedure to ensure that the testing effects
were minimized. They performed the agility test three
times and the average result was considered. During
the test, each subject was given three trials. Three
minutes rest was given for recovery between trials
(Miller et al., 2006).

During the intervention, the experimental group was
involved in both the co-curriculum programme and the
intervention programme. The control group was not
involved in the intervention programme but only in the
co-curriculum programme (Table 2). The co-curriculum
programme was required to be completed by all
students as part of their academic module which

consisted of the program shown in Table 3. In the

programme, subjects learned basic skills in badminton
including footwork, service, forehand lob, forehand
drop, clearylift, drive, net play, cross drop and forehand
smash for 90 minutes. Subjects were also provided
with 30 minutes of match play training during every
session.

The intervention programme consisted of a six week
plyometric programme as shown in Table 4 (adopted
from Miller et al., 2006). The plyometric programme
involved one session per week. Exercises consisted of

Table 3. Six-week Co-curriculum Programme for the Experimental
Group and the Control Group

Training Co-curriculum Program Duration
Week (min)
Week 1 Footwork: Side step, Cross step, 45
Forward & Backward
Service: Forehand long service & 45
Backhand short service
Match play 30
Week 2 Forehand lob 90
Match play 30
Week 3 Forehand drop 90
Match play 30
Week 4 Clear/Lift 30
Drive 30
Net 30
Match play 30
Week 5 Cross lob 45
Cross drop 45
Match play 30
Week 6  Forehand smash 90
Match play 30

Source: Tunku Abdul Rahman College, Kuala Lumpur Main Campus
(Student Affairs Department, 2010/2011).

Table 2. Activities/Training Programme of the experimental group and the control group during the 6-weeks Intervention period

Group
Experimental Group

Control Group

Programme Co-curriculum
Week 1
Week 2
Week 3
Week 4
Week 5

Week 6

LA

Intervention

LA

Co-curriculum Intervention
X
X
X

X

LA
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various hops and jumps in various directions (vertical,
horizontal and diagonal) associated with single or
double legs. Training intensity increased progressively
as well as the training volume (foot contacts), sets and
repetitions. Subjects were encouraged to work to
maximal effort during all the training sessions.

After each of the plyometric sessions, subjects were
reminded not to expose themselves to any plyometric
training or strength training other than their co-curriculum

programme.

Results

In the Illinois Agility Test, the control group and
the experimental group both showed significant

improvement in the mean agility scores during the post

test as compared to the pre test. As shown in Table 5,
the control group has a mean score of 23.64 seconds
in the pre test with a standard deviation of 2.91.
Significant improvement (¢ =-2.48; p =0.001) was
found in the post test with the mean of 22.99 seconds
and the standard deviation became homogeneous
(SD=2.66).

As for the experimental group, the mean agility
score in the pre test was 22.46 seconds and the
standard deviation was 2.92. There was a significant
improvement (t=-2.89; p<0.001) in the post test
(mean=20.86 seconds), and the standard deviation
became homogeneous (SD=2.58). However, based on
the comparison of the pre and post test mean scores
(p=0.012) the experimental group exhibited greater
improvement (7%) as compared to the improvement of
the control group (2.5%).

Table 4. Six-week Plyometric Training Programme (Miller et al., 2006) for the Experimental Group

Training Week Training Volume (foot contacts) Plyometric Drills Sets x Reps  Training Intensity
Week 1 90 Side to side ankle hops 2 x 15 Low
Standing jump and reach 2 x 15 Low
Front cone hops 5x6 Low
Week 2 120 Side to side ankle hops 2 x 15 Low
Standing long jump 5x6 Low
Lateral jump over barrier 2 x 15 Medium
Double leg hops 5x6 Medium
Week 3 120 Side to side ankle hops 2 x 12 Low
Standing long jump 4 x6 Low
Lateral jump over barrier 2 x 12 Medium
Double leg hops 3 x8 Medium
Lateral cone hops 2 x 12 Medium
Week 4 140 Diagonal cone hops 4 x 8 Low
Standing long jump with lateral sprint 4 x 8 Medium
Lateral cone hops 2 x 12 Medium
Single leg bounding 4 x 7 High
Lateral jump single leg 4 x 6 High
Week 5 140 Diagonal cone hops 2 x7 Low
Standing long jump with lateral sprint 4 x 7 Medium
Lateral cone hops 4 x 17 Medium
Cone hops with 180 degree turn 4 x 7 Medium
Single leg bounding 4 x 7 High
Lateral jump single leg 2 x7 High
Week 6 120 Diagonal cone hops 2 x 12 Low
Hexagon drill 2 x 12 Low
Cone hops with change of direction sprint 4 x6 Medium
Double leg hops 3 x8 Medium
Lateral jump single leg 4 x 6 High

Source: Miller et al. (2006), Table 2, page 460.
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Table 5. Means, Standard Deviation and P-values for Illinois Agility
Test for the Experimental Group and the Control Group

Illinois Agility Test Pre Test Post Test Sig.

Control Group 23.64+2.91 22994266  .001"

Experimental Group ~ 22.46+2.92  20.86+2.58  .000"
Sig. 199 012"

Note. : p-value for significance is .05.

Discussion

In this study, the control and the experimental groups
improved significantly in the agility post-test mean
scores as compare to the pre test. The positive results
for both groups were supported by Jullien et al. (2008)
and Lehnert et al. (2009) in that the physical training
can improve agility, speed and other physical fitness
components. In the study of Jullien et al. (2008), subjects
were divided into three groups which underwent each
of the programmes of agility circuit training, lower
limb strength training and technical training. It was
indicated that all three groups improved in agility.
Similar effective results in agility were found by other
researchers (Lehnert et al., 2009; Miller et al., 2006;
Thomas et al., 2009) with a 6-week programme for
experimental group. In another study, a shorter period
of 5-weeks training was also found to be effective
(Robinson and Owens, 2004). On the other, many
other researchers found that the training effect was
only shown in the 8 week training programmes (Chelly
et al., 2010; Meylan & Malatesta, 2009) and 10-week
interventions (Kotzamanidis, 2006; Markovic et al.,
2007).

The finding in this study showed that the experimental
group achieved greater improvement in agility mean
score as compared to the control group. It was found
that plyometric training was effective in developing
physical fitness such as agility. This is supported by
Thomas et al. (2009) in a study to compare the effects
of two plyometric training techniques on power and

agility in youth soccer players. After six weeks of

intervention, the study concluded that the plyometric
training improved both power and agility. Similarly, in
a study of Miller et al. (2006) to determine the effect
of plyometric training on agility, subjects who underwent
six weeks of plyometric training improved their
agility scores significantly in the Illinois Agility Test
performance (2.93%). This undoubtedly explained why
the plyometric training programme for the experimental
group has contributed to agility development. However,
in a study by Wu et al. (2010), it was found that agility
was not an effect of plyometric training.

The greater improvement found in the experimental group
could also be supported by the effects of a combined
special programme and skill programme. This is supported
by a study of Salonikidis and Zafeiridis (2008) who
revealed that a combined programme which included
plyometric training and specific tennis drills was able
to effect greater improvement than when each of the
training programmes was conducted in isolation. Similarly,
in the study of Meylan & Malatesta (2009), it was found
that the short-term plyometric training within regular
soccer practice improved the agility scores of subjects
significantly (decrease in agility score =-9.6%).

The finding for the control group in this study revealed
significant improvement in agility mean score even
though the subjects were not involved in the plyometric
training, but only the compulsory co-curriculum badminton
training programme. This could be explained by the
fact that the co-curriculum training induced significant
agility gains. The co-curriculum badminton training
programme (Table 3) emphasizes performing the correct
movements, performing accelerations and decelerations
toward the shuttlecock, and performing sharp changes of
direction or backpedalling. Those movements helped
improved the agility of the control group. This is
supported by Holmberg (2009) in that agility is an
acquired motor skill that can be trained. He stressed
that badminton players can improve agility through
technical training, pattern running and reactive training.
Potteiger et al. (1999) concurs that improvements were a
result of enhanced motor unit recruitment patterns. As a
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result of training, neural adaptations occurred in athletes.
These adaptations consequently resulted in improvement in
the coordination between the CNS signal and proprioceptive
feedback in athletes (Craig, 2004). In addition, this
finding is also supported by Salonikidis and Zafeiridis
(2008). In their study, they found that the subjects who
underwent the tennis-specific drills training improved
their speed and quickness of movement. This has indicated
that the sports specific training in racket games contributed
to improvement in agility.

Conclusion

The finding of the study is very encouraging despite
the fact that training could only be done once a week.
It proves that plyometric training contributed to agility
development. The results supported the idea that a
plyometric training programme was able to improve
agility over duration of six-weeks. In short, plyometric
training improved the agility of co-curriculum badminton
players and it is recommended to be used as a training
strategy in improving agility not only in badminton but
in other sports as well. However, more training sessions
per week should be explored. In addition, the results of
this study should be interpreted within the limitation of
the training volume matching for the control and
experimental groups.

References

Bloomfield, J., Polman, R., O’Donoghue, P., & McNaughton, L.
(2007). Effective Speed and Agility Conditioning Methodology
for Random Intermittent Dynamic Type Sports. The Journal
of Strength & Conditioning Research, 21 (4), 1093-1100.

Cabello Manrique, D., & Gonzélez-Badillo, J. J. (2003). Analysis of
the characteristics of competitive badminton. British Journal
of Sports Medicine, 37 (1), 62-66. doi: 10.1136/bjsm. 37.1.62

CCTV 5. (2007), Olympic ABC [television telecast], China, 20,
August.

Chtara, M., Chaouachi, A., Levin, G. T., Chaouachi, M.,
Chamari, K., Amri, M., & Laursen, P. B. (2008). Effect of

Concurrent Endurance and Circuit Resistance Training
Sequence on Muscular Strength and Power Development.
The Journal of Strength & Conditioning Research, 22 (4),
1037-1045.

Craig, B.W. (2004). What is the scientific basis of speed and
agility? Strength and Conditioning Journal, 26 (3), 13-14.

Department of Health and Social Services, State of Alaska.
(2011). Measuring Height/Weight and Calculating BMI
Guideling for Schools.

Holmberg, P.M. (2009). Agility training for experienced athletes: A
dynamical systems approach. Strength and Conditioning
Journal, 31 (5), 73-78.

Jullien, H., Bisch, C., Largouét, N., Manouvrier, C., Carling, C.
J., & Amiard, V. (2008). Does A Short Period of Lower
Limb Strength Training Improve Performance in Field-
Based Tests of Running and Agility in Young Professional
Soccer Players? The Journal of Strength & Conditioning
Research, 22 (2), 404-411.

Kotzamanidis, C. (2006). Effect of Plyometric Training on
Running Performance and Vertical Jumping in Prepubertal
Boys. The Journal of Strength & Conditioning Research,
20 (2), 441-445.

Kukolj, M., Ropret, R., Ugarkovic, D., & Jaric, S. (1999).
Anthropometric, strength, and power predictors of sprinting
performance. Journal of Sports Medicine & Physical Fitness,
39 (2), 120-2.

Lees, A. (2003). Science and the major racket sports: a review.
Journal of Sports Sciences, 21 (9), 707-732.

Markovic, G., Jukic, 1., Milanovic, D., & Metikos, D. (2007).
Effects of Sprint and Plyometric Training on Muscle
Function and Athletic Performance. The Journal of Strength
& Conditioning Research, 21 (2), 543-549.

Meylan, C., & Malatesta, D. (2009). Effects of In-Season Plyometric
Training Within Soccer Practice on Explosive Actions of
Young Players. The Journal of Strength & Conditioning
Research, 23 (9), 2605-2613.

Miller, J. M., Hilbert, S. C., & Brown, L. E. (2001). Speed,
Quickness, and Agility Training for Senior Tennis Players.
Strength & Conditioning Journal, 23 (5), 62.

Miller, M. G., Herniman, J. J., Ricard, M. D., Cheatham, C. C.,
& Michael, T. J. (2006). The Effect of a 6-Week Plyometric
Training Program on Agility. Journal of Sports Sciences
and Medicine, 5 (3), 459-465.

Potteiger, J.A., Lockwood, R.H., Haub, M.D., Dolezal, B.A.,
Alumzaini, K.S., Schroeder, J.M. and Zebas, C.J. (1999).
Muscle power and fiber characteristic following 8 weeks of
plyometric training. Journal of Strength and Conditioning
Research, 13, 275-279.

Official Badminton. (2008). Rules, Strategies, and Techniques



24 Lim Joe Heang et al

[Countries in which Badminton is Played]. Retrieved
3.2.2012 from http://www.officialbadminton.com/countries
_badminton_is_played_in.php

Robinson, B. M., & Owens, B. (2004). Five-Week Program to
Increase Agility, Speed, and Power in the Preparation Phase
of a Yearly Training Plan. Strength & Conditioning Journal,
26 (5), 30-35.

Salonikidis, K., & Zafeiridis, A. (2008). The Effects of Plyometric,
Tennis-Drills, and Combined Training on Reaction, Lateral
and Linear Speed, Power, and Strength in Novice Tennis
Players. The Journal of Strength & Conditioning Research,
22 (1), 182-191.

Sheppard, J. M., & Young, W. B. (2006). Agility literature review:
Classifications, training and testing. Journal of Sports
Sciences, 24 (9), 919-932.

Thomas, K., French, D., & Hayes, P. R. (2009). The Effect of
Two Plyometric Training Techniques on Muscular Power
and Agility in Youth Soccer Players. The Journal of Strength
& Conditioning Research, 23 (1), 332-335.

Wy, Y. K, Lien, Y. H, Lin, K. H, Shih, T. T. F,, Wang, T. G.,
& Wang, H K. (2010). Relationships between three potentiation
effects of plyometric training and performance. Scandinavian
Journal of Medicine & Science in Sports, 20 (1), 1-7.

Young, W., & Farrow, D. (2006). A Review of Agility: Practical
Applications for Strength and Conditioning. Strength &
Conditioning Journal, 28 (5), 24-29.

Young, W. B., McDowell, M. H.,, & Scarlett, B. J. (2001).
Specificity of Sprint and Agility Training Methods. The
Journal of Strength & Conditioning Research, 15 (3),
315-319.



