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Abstract

This study sought to compare the agility and leg power between indoor and beach volleyball players in Malaysia, and 
to investigate the differences for the above variables within gender.   The subjects were 25 Malaysian players (6 for beach 
volleyball and 19 for indoor volleyball) who represented Malaysia in the ASEAN University Games in August 2008 in Kuala 
Lumpur.  The SEMO agility test and Vertical Jump test were used to measure agility and leg power, respectively.  The 
data were analysed descriptively, and the T-test used to establish significant differences between the players.  Overall, there 
was a significant difference in agility between the indoor and beach players (f=7.60, p<0.01), where the beach volleyball 
players were reported to be more agile.  In addition, a significant difference was also reported for leg power between male 
indoor and beach volleyball players (f=1.47, p>0.24) – the beach players being stronger in term of leg power.  There was 
a similar superiority in agility by the female beach players.  The only superiority of the indoor over beach players was by 
the males in agility.
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摘   要

本研究旨在比較大學排球隊員，與沙灘排球員的身體靈敏度，以及腿部肌肉力量。邀請了25位代表馬來西亞出席世界大學生
運動會的球員參與本研究，結果顯示：沙排球員的靈敏度整體較佳，男沙排球員的腿部爆發力則較強。

關鍵詞：腿爆發力、大學排球員

Introduction

Conventional volleyball was introduced about 100 
years ago, played by six players a team, usually indoors 
(FIVB, 2010; Miller, 2005).  Beach volleyball came 
later, but both were together included in the Olympic 
Games in 1996 in Atlanta, USA (Olympic Organistion, 
2010).  Both volleyball games require similar playing 
techniques, with only differences in the environment and 
playing styles.  According to Smith (2006), movements in 
indoor and beach volleyball are different because of the 
different ways of funning on sand and a hard floor.  In 
addition, the beach game has only two players, requiring 
more running.  A good volleyball player requires good 
acceleration/deceleration, and good swerving ability (Bissell, 
& Duke, 2007; Gabbett et al., 2006).  Furthermore, court 
sports, as volleyball is, often require zig-zagging with 
1800 turns over small distances (Barnes et al., 2007).  
Hence, this study was conducted to compare the agility 
and leg power between indoor and beach volleyball 
players in Malaysia, and to investigate the differences on 
the variables within gender based on games type.        

Methods and Procedures
Subjects	

Twenty-f ive Malaysian vol leyba l l players who 
represented Malaysia in the ASEAN University Games 
(August 2008) in Kuala Lumpur were selected as subjects 
- 19 indoor (11 males, 9 females) and 6 beach (2 males, 
4 females) volleyball players, all 18 to 26 years old.  
The fewer beach volleyball players was because of their 
limited pool, restricted by the requirement that they must 
have represented Malaysia in the August 2008 games.  

A beach volleyball team has only two players, with 
no reserve(s) allowed, while team / indoor volleyball 
is played by teams of six players with 1 – 6 reserves 
allowed.  For the August 2008 games, Malaysia sent a 
team of men and two of women for beach volleyball, 
and a team each of men and women for indoor 
volleyball.  The total number of indoor volleyball players 
was 19 - 11 males and 8 females.  On the other hand, 
beach volleyball had total players of only 2 males and 
4 females – thus, the dearth of beach players for this 
study.  The physical attributes of the players are shown 
in Table 1.

Table 1. Physical Attributes of Volleyball Players.

Physical 
Characteristic

Indoor (N=19) Beach (N=6) AVERAGE (N=25)
Male

(n=11)
Female
(n=8)

Male 
(n=2)

Female
(n=4)

MALE
(N=13)

FEMALE
(N=12)

Age (Years) 21.09±1.64 20.13±1.81 21.00±0.00 24.00±1.41 21.08±1.50 21.42±2.50

Height (cm) 182.63±6.22 169.69±3.81 185.00±6.36 174.88±2.78 182.99±6.03 171.42±4.23

Body Mass (kg) 69.40±10.15 61.78±3.92 76.85±3.32 62.25±3.40 70.55±9.73 61.93±3.60

Procedure and Instrumentation	

Agility was determined using the SEMO Agility Run 
test (Johnson, & Nelson, 1986), and leg power by the 
Vertical Jump test (Johnson, & Nelson, 1986).  Both tests 
were chosen because of the similarities shown with the 
movement played in volleyball games and because they 
were reported to have high validity and reliability (r>0.87).  

Besides, both tests were also used by other researchers 
to measure agility and leg power (Bishop, 2003; Van 
Lieshout, & Lombard, 2004; Ziv, & Lidor, 2010).  For 
each test, the subject was tested twice and the best time/
distance measured taken.  
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Results

Overall, the beach players performed better in 
both tests although significance was only reported for 
the SEMO Agility Run test (f = 7.60, p < 0.01).  The 
mean time by the beach players for the test was 11.66 
seconds vs. 11.78 seconds by the indoor players.  A non-
significant difference was reported for leg power (f = 1.47, 
p < 0.24) with the beach players jumping higher at 69.50 
vs. 68.95 cm.

Statistical Analysis	

Descr iptive stat ist ics, such as minimum value, 
maximum value, mean and standard deviation values, were 
used to describe the agility and leg power of the players, 
and the T-test used to compare the differences between 
them. 

Table 2. Agility and Leg Power for Volleyball Players.

Test Volleyball Team N Mean SD F Sig. (p)
SEMO
 

Beach 6 11.66s 0.21 7.60 0.01
Indoor 19 11.78s 0.69

Vertical Jump
 

Beach 6 69.50cm 14.24 1.47 0.24
Indoor 19 68.95cm 17.33

Among the females, the beach players were better in 
both tests (Table 3), scoring 11.69 seconds for agility and 
61.00 cm for jumping.  However, the differences were not 
significant for the females.  The male beach players were 
also reported to be more superior in leg power (Table 4), 
jumping 86.50 cm against 82.27, significantly better at f 

= 4.88, p < 0.05.  On the other hand, the indoor male 
players were more agile, taking 11.36 seconds on average 
to complete the SEMO circuit vs. 11.69 seconds by 
their ‘opponents’.  The difference was, however, not 
significant.

Table 3. Agility and Leg Power of  Women Volleyball Players.

Test Volleyball Team N Mean SD F Sig. (p)

SEMO Beach 4 11.69 0.22 0.70 0.42
 Indoor 8 12.36 0.42
Vertical Jump Beach 4 61.00 6.68 2.09 0.18
 indoor 8 50.63 2.93

Table 4. Agility and Leg Power for Male Volleyball Players.

Test Volleyball Team N Mean SD F Sig. (p)

SEMO (second) Beach 2 11.60 0.26 0.94 0.35
 Indoor 11 11.36 0.51
Vertical Jump (cm) Beach 2 86.50 3.54 4.88 0.05
 Indoor 11 82.27 8.41
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Discussion
Overall Results

The beach players were significantly more agile than 
the indoor players, possibly due their training on sand.  
According to Smith (2006), the mechanics of indoor 
and beach volleyball are more or less the same, but it 
is much more difficult to run and maneuver on ‘sticky’ 
sand (for beach volleyball) than a hard floor (for indoor 
volleyball).  Training on sand should thus have afforded 
the beach players greater agility (Karch and Byron, 
1999).  Besides, beach volleyball is played by two players 
with no substitutes allowed (vs. six for indoor volleyball 
with six substitutes).  Although, the layout for the beach 
volleyball court is smaller - 8m wide X 16 meter long 
as compared to the indoor volleyball court which is 9 
meter wide X 18 meter long (FIVB, 2010), the area need 
to be cover per player is relatively larger for the beach 
volleyball.  This is in line with Smith (2006) who found 
that the number of players in the ring had an influence 
on the pattern of movement in the courts.

The Ver t ica l Jump test found no sign i f icant 
difference between the indoor and beach players.  Thus, 
the training in different environments did not have much 
impact on jumping ability.  This is in line with Bishop (2003) 
who found jumping to be a general ability in volleyball 
players, not greatly affected by the surface of training.  
However, Barnes et al. (2007) found that volleyball players 
who trained predominantly in the vertical domain may 
also have improved agility countermovement performance.

Based on Gender

There was no signif icant difference in agi l ity 
between male indoor and beach players.  Based on 
the SEMO test norms by Johnson and Nelson (1986), 
the beach players were at intermediate agility and the 
indoor players at advanced intermediate.  The limited 
number of beach volleyball players was acknowledged to 
be one of the reasons.  Besides, in Malaysia, all the 
beach players first started with the indoor game before 
turning to their present game which is a very new 
sport with few adherents (Bishop, 2003).  Some players 
remain involved in both games, and so train under both 
conditions.  The duration of training for both conditions 
in a particular court may influence the results of 
this study. There was a significant difference in 
leg power between the male indoor and beach 

players. Based on the vertical jump norms by 
Anonymous (2009), both sets of players had excellent 
leg power, with the indoor players much better.  However, 
the result has to be taken with caution because there 
were so few beach subjects to compare with.  Overall, 
all the players had adequate jumping ability to play 
volleyball at the national level. 

	 Agility and leg power in the female beach 
players were better than in the female indoor players.  
Comparing with the norms by Johnson and Nelson 
(1986) and Anonymous (2009), the female beach players 
were excellent for both tests, while the female indoor 
players only advanced intermediate for agility and very 
good for leg power.  However, the differences in agility 
and leg power were not significant.  Similar finding 
was also reported in the study by Barnes et al. (2007) 
and Hennessy et al. (2001) who found that agil ity 
and jumping performance were closely correlated.  As 
the results, players who reported to have good agility 
performance were usually also reported to have good 
jumping ability and vice verse (Smith, Roberts, & Watson, 
1992).

Conclusions

From this study, several conclusions can be drawn.  
Overall, the beach players had better agility and leg 
power than the indoor players.   The superiority was 
also shown by the female beach players over their indoor 
counterparts.  Although the male beach players could 
jump better than the male indoor players, they were 
less agile.  Unequal subjects comparison between indoor 
and beach volleyball players was noted as one of this 
study’s limitations, while the different environments 
of  play and rules of the games might be the 
other reasons causing the differences between the 
different volleyball players.
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