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Abstract - Aim: This study aimed to test the influence of functional improvements in volleyball skills performance.
Methods: Twenty-eight amateur female volleyball players were assigned to Skill (S: n = 14, 19.5 ± 4.6 yrs; 169.7 ±
7.2 cm; 62.9 ± 12.7 kg) or Skill and Strength/Power (S+SP: n = 14; 18.6 ± 3.5 yrs; 169.7 ± 5.1 cm; 63.3 ± 9.2 kg). S
+SP performed eight weeks of volleyball and conditioning training. S maintained only volleyball training. Functional
variables (i.e. strength, power, and agility measures) and volleyball skills performance in a game-situation context were
assessed before and after training. Results: 1-RM squat and bench press, time at modified agility T-test, peak power at
bench throw and medicine-ball throw distance improved for the S+SP (p<0,05). S group increased only in medicine-
ball throw distance (p<0.05). There were no differences between groups in the functional variables tested (p>0.05). The
probabilities of a perfect set and an attack ‘kill’ in S+SP improved (¶>0.90). Changes from pre to post-training were
higher in S+SP than in S for a perfect set, ‘stuff block’ and defense with displacement (¶>0.90).Conclusion: Our data
suggest that functional improvements may positively affect volleyball skills performance. Although functional variables
revealed only within-group changes, S+SP produced greater improvements in skill performance than S, supporting the
use of conditioning training to improve volleyball performance.
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Introduction
The ability of the neuromuscular system to produce power
is critical to the performance in sports that require changes
in direction, sprints, jumps and throws (i.e. functional
abilities)1-3. Specifically, volleyball skills, such as serving,
attacking, blocking, setting, digging and receiving the ser-
vice require high levels of these functional abilities1-6.

Despite the recognized importance of improving
functional abilities to sports performance, their actual con-
tribution to enhancing skill performance is still equivocal.
In this regard, a few studies have been conducted focusing
primarily on the effects of physical training on sport-spe-
cific skills7-10 rather than sports performance in real match
conditions.

In volleyball, conditioning coaches assume that
increases in volleyball player´s jumping ability, for
instance, would enhance the percentage of ‘kills’ in the
attack (i.e. attack that results in a point) and ‘stuff blocks’
(i.e. block that results in a point) during matches. In this
point of view, it seems that functional abilities are corre-
lated with volleyball players level, discriminating selected

and non-selected young volleyball players11. Additionally,
there is a significant correlation between some functional
measures and game performance of each specific volley-
ball position (e.g. strength and digs for a defensive specia-
list; broad jump and block assists for middle blockers;
strength and kills for outside hitters)12. Even though there
is logical support for such assumptions, this may be an
oversimplification of the complexity of volleyball mat-
ches. Furthermore, volleyball tactics usually require the
manipulation of time and space during the rallies13. These
manipulations impose faster decisional demands to the
opponent and decrease the time window available to prop-
erly perform volleyball skills. For instance, if the offen-
sive team enhances the speed of transitions from service
reception to outside attacks, the defensive team would
have to speed up the decision making process and the dis-
placement of the middle blocker to form a double block,
which may increase the error rates of the block13. A cor-
ollary idea is that if the defensive team can rapidly
respond to the opponent’s offense, the offense will be
required to use faster tempo sets to overcome the defense,
which may also raise attack error rates. Thus, further
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investigation into the possible effects of increasing func-
tional abilities in volleyball skills in a game-situation con-
text is warranted.

This study aimed to investigate if the performance of
volleyball skills (i.e. service, reception, set, spike, block,
and dig) is influenced by improvements in functional abil-
ities. We hypothesized that strength and power gains
would help players to better perform volleyball skills.

Methods

Participants
Twenty-eight female amateur volleyball players

from two different teams volunteered to participate in the
present study (Team A: n = 14 (10 attackers, 2 setters and
2 liberos); 22,6 ± 2,8 yrs; 166,0 ± 4,4 cm; 64,0 ± 13,0 kg;
8.1 ± 4.7 yrs of volleyball training background; 1.35 ±
0.27 relative strength in squat exercise; Team B: n = 14
(10 attackers, 2 setters and 2 liberos); 15,6 ± 0,5 yrs (ran-
ged from 15 to 16 years); 173,4 ± 5,4 cm; 67,1 ± 9,2 kg;
5.1 ± 2.2 yrs of volleyball training background; 1.66 ±
0.21 relative strength in squat exercise). Teams were
engaged in volleyball practices two to five hours/day, two
to four times/week, and played one to two games/week
(values are referenced from A to B teams, respectively).

Each team performed technical-tactical training according
to its respective coach’s plan and adopted 5x1 system (5
attackers, 1 setter and 1 libero). An adherence to at least
85% of the training sessions was adopted to maintain an
athlete in the study. The University’s Research Ethics
Committee approved the experimental protocol (CAAE:
00614112.7.0000.5391). Players from Team A and the
player’s parents from Team B were informed of potential
risks and benefits of participation in the present study and
provided their written informed consent before the com-
mencement of the study.

Measures
Design and procedures

This was an experimental, parallel-group, and repe-
ated-measures design. Athletes from two different volley-
ball teams (Teams A and B) participated in this study.

Players performed four familiarization sessions for
the functional tests over two weeks. In the third week,
volunteers underwent three testing sessions. During the
first session, they performed the medicine-ball throw dis-
tance, half-squat, and bench press 1-RM tests. In the sec-
ond testing session, countermovement jump height, time
on modified agility T-test, and peak power in jump squat
and bench press throw exercises were assessed. Each test-

Figure 1 - Experimental design followed by both A and B teams.
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ing day started with 10 minutes of a general warm-up that
consisted of running, displacements and the specific
warm-up test, at a sub-maximal intensity. A volleyball
exhibition match was performed in the third experimental
session and a video was recorded. An interval of at least
48 hours was taken between test sessions. Both groups
performed technical-tactical training for eight weeks, but
only the S+SP simultaneously performed strength and
power training twice a week.

Functional abilities (i.e. maximum strength, lower-
and upper-limb power, and agility) and skills performance
during an exhibition match (e.g. attack ‘kill’, ‘stuff block’)
were assessed pre- and post-training for the same athletes
(Figure 1). Importantly, each team trained separately (i.e.
Team A and Team B) but followed the same conditioning
protocol and experimental procedures. However, players
in groups S and S+SP, from each team (i.e. A and B), were
collapsed for data analyses, an attempt to enhance the
power of statistical tests.

Pre-allocation procedures
Players were stratified by playing positions (i.e. set-

ters, outside hitters, opposites, middle blockers, and lib-
eros) and classified by their respective coaches according
to playing level, ranging from 1 to 4 (with 1 meaning the
most skilled player and 4 the least skilled player in that
specific playing position). Then, each team was divided
into two sub-teams and played a four-sets ranking match,
following the FIVB rules. Aiming to avoid bias, the sub-
team’s composition was balanced according to playing
level and was switched every set. Thus, middle blockers
and outside hitters were allocated in pairs (i.e.1 and 3, 2
and 4) and considered as one player for allocation pur-
poses. This way, players had the chance to play equally
twice with and against the other players (except liberos
and opposites, that played always in the same sub-team,
i.e., libero1 with opposite1 and libero 2 with opposite 2).
All procedures were followed equally by the two teams (A
and B).

Allocation procedures
In order to allocate players into either S or S+SP, the

effectiveness of each player on their specific playing posi-
tion skill (i.e. reception and attack for outside hitters,
attack for opposites, block and attack for middle blockers,
reception and dig for liberos, and set for setters) was cal-
culated based on the equation (1):

E %ð Þ=
n0�0ð Þ þ n1�1ð Þ þ n2�2ð Þ þ ::: ni � ið Þ) x 100P 

n0; n1; n2:nið Þ�i

where E = effectiveness, n0 to ni = frequency of actions of
each result’s level. 0 to i = results classification of skill in
accordance with its effect on opposition’s actions out-
come.

From the ranking match, outside hitters and middle
blockers were then classified again from 1 to 4, according
to their effectiveness scores and grouped in pairs (i.e. 1
and 4; 2 and 3). Similarly, liberos and setters were classi-
fied from 1 to 2 and grouped (i.e. 1 and 2). Each pair and
opposite players were allocated to either a Skill (S: n = 14,
169.7 ± 7.2 cm, 62.9 ± 12.7 kg, 19.5 ± 4.6 yrs) or a Skill
and strength/power group (S+SP: n = 14, 169.7 ± 5.1 cm,
63.3 ± 9.2 kg, 18.6 ± 3.5 yrs) in a random and balanced
fashion, according to players’ position and individual
playing level, within their teams.

Functional variables
Maximal dynamic strength at squat and bench press

Maximal dynamic strength (1-RM) was tested in the
half-squat (i.e. 90° knee flexion) and bench press exercises
(Smith Machine, Nakagym®, Sao Paulo, Brazil)14. First,
participants executed five minutes warm-up on a treadmill
at nine km.h-1, followed by three minutes of lower- and
upper-limb light stretching exercises. Tests were preceded
by 2 warm-up sets: five repetitions set with 50% of 1-RM,
and a three-repetition set with 70% of 1-RM. Three-min-
ute intervals were allowed between sets. Participants had
up to five attempts to achieve 1-RM. Bar displacement in
both half squat and bench press was controlled. Further,
foot and hand positions were recorded for each exercise
and reproduced in the post-training assessments15.

Time at modified agility T-test

A pair of photocells (Smart Speed®, Fusion Sport,
Coopers Plains, Australia) was placed at the starting/arriv-
ing line (A). From A, participants sprinted to cone B (5
m). Facing forward and without crossing their feet, parti-
cipants shuffled to the left (2.5 m) and then to the right (5
m), towards cone C and D, respectively. Then, they shuf-
fled back to cone B (2.5 m) and sprinted backward until
crossing the starting line at A (5 m)16. Each subject had
three attempts and a three minutes interval was granted
between attempts. The best attempt was used for further
analyses.

Medicine ball throw distance

Participants threw a three kg medicine-ball as far as
possible starting from the chest height. An experienced
assistant researcher fixed the participants’ trunk with a
strap, keeping the subject´s back in contact with the chair
throughout the throws17. Each subject performed the
throw twice with a 15 s interval between trials. The best
trial was recorded for statistical purposes.

Countermovement vertical jump height

Participants performed a downward movement fol-
lowed by a complete extension of lower-limb joints, keep-
ing the hands on the waist. The amplitude of counter-
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movement was self-selected to avoid interferences in
jumping movement pattern18. Participants performed three
maximal jumps, with 15 s of rest interval between each
trial. All of the jumps were performed on a contact resis-
tive platform (Smart Jump®, Fusion Sport, Coopers
Plains, Australia) and the measured flight time ((t), a time
interval between take-off and landing) was used to esti-
mate the height of the rise of the body´s center of mass (h)
during the jumps (i.e., h = g•t2•8-1, where g = 9.81 m.s-2).
The highest jump height (obtained from flight time) was
used for statistical purposes.

Peak power at jump squat and bench throw

Jump squat and bench throw tests were performed in
a vertical Smith Machine (Technogym Equipment,
Cesena, Italy). Participants were instructed to perform two
repetitions with maximal speed starting with a load corre-
sponding to 40% and 30% of their body mass in each
exercise, respectively19. Jump squat was executed with
participants squatted with their thighs parallel to the
ground. After a signal, participants were asked to jump as
high and fast as possible while maintaining the bar in con-
tact with their shoulders. For bench throw, they were
instructed to hold the bar at chest’s height and throw it as
high and fast as possible15. Bar load was increased by 10%
body mass steps until a decrease in peak power was
observed in comparison to the previous set. A 5 min rest
was taken between sets. A linear potentiometer (T-Force®,
Dynamic Measurement System, Ergotech Consulting S.L.,
Murcia, Spain) was attached perpendicularly to the Smith
Machine bar. Bar position data were sampled at a fre-
quency of 1000Hz and a finite differentiation technique
was used to calculate bar velocity and acceleration. Peak
power was obtained by multiplying force ((f), calculated
as f = m (a + g), where m is the moving bar mass (kg), and
a is the bar acceleration and g is the acceleration due to
gravity) by velocity during the concentric phase of the
tests20.

Volleyball skills performance
Pre- and post-training exhibition matches were video

recorded from a longitudinal view and analyzed off-line.
Data Volley software was used to code the actions of
interest (Data Volley®, Data Project, professional version
2007). A five-sets exhibition match following Interna-
tional Volleyball Federation rules was performed between
S and S+SP groups of each Team (A and B) before and
after training. The line-up of players was drawn every set
in both teams and was sustained from pre- to post-exhibi-
tion matches. Players were all the same in pre- and post-
matches.

Performance on the following volleyball skills that
require high power production were assessed: 1) pass with
displacement (i.e. a pass where a player must move to the
ball); 2) perfect set (i.e. a set that gives an advantage to the

attack); 3) attack ‘kill’ (i.e. attack point); 4) ‘stuff block’
(i.e. block that resulted in a point); and 5) defense with
displacement (i.e. a defense where player must move to
the ball). Skill execution indexes21 were assessed as bino-
mial variables, focusing on the probability of actions pro-
duce the desired outcome (success) when considering all
of the actions performed (total).

Training protocol
Training loads of the S+SP group were progressively

increased throughout the eight weeks training period
(Table 1). Participants performed firstly plyometrics (i.e.
drop jumps and medicine ball throws) followed by resis-
tance exercises (i.e. squat and bench press, in a free velo-
city, as fast as possible) involving lower and upper limbs,
twice a week, with an interval of at least 48 hours between
sessions. A standardized warm-up including jogging,
dynamic stretching and preparatory exercises similar to
training exercises but in a submaximal intensity was pro-
vided before the beginning of each training session. Plyo-
metric training consisted of drop jumps and medicine-ball
throws. During drop jumps, participants were instructed to
jump as high and fast as possible. During medicine-ball
exercises, participants threw the ball down and forward at
chest height as fast as possible. Resistance training con-
sisted of squat and bench press exercises in a Smith
Machine (Smith Machine, Nakagym®, Sao Paulo, Brazil)
and loads were traditionally and gradually increased
(Table 1). Recovery intervals between plyometric exercise
sets were one minute and between resistance exercises sets
were three minutes.

Statistical analysis
Functional and skill execution indexes data from the

players in groups S and S+SP, from each team, were col-
lapsed in the following analyses. Functional variables

Table 1 - Load progression in plyometric and resistance training during 8
weeks of strength and power training.

Week Plyometric Strength

Drop height
(cm)

Medicine-ball (kg)
weigth (kg)

Volume
(SR)

Loads
(SRM)

1 30 1 56 210-12

2 30 1 56 310-12

3 35 2 58 38-10

4 35 2 58 48-10

5 40 3 66 48-10

6 40 3 66 36-8

7 40 3 46 34-6*

8 40 3 46 24-6*

S: number of sets; R: number of repetitions for each set; RM: repetition
maximum range; *team B maintained intensity of resistance training in 6-
8-RM in the last two weeks.
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were compared using mixed models assuming group (i.e.
S and S+SP) and time (i.e. pre and post) as fixed factors
and participants as a random factor. Whenever significant
F values were obtained, a post-hoc Tukey’s adjustment
was used for multiple comparison purposes. The sig-
nificance level was set at P<0.05. Intra-class correlation
coefficient and coefficient of variation of the functional
variable’s pre-test were >0.90 and <5%, respectively.

Random data samples were obtained to determine
the reliability of the match analysis data. Data were
obtained on two different occasions (15 days apart) and
Kappa statistic was implemented to find the agreement
between occasions22. Landis and Koch (1977) categories
were used to determine the level of agreement for the
Kappa value: <0 less than the chance agreement, .01 - .20
slight agreement, .21 - .40 fair agreement, .41 - .60 moder-
ate agreement, .61 - .80 substantial agreement and .81 - .99
almost perfect agreement. All variables presented at least
substantial agreement (≥0.72). To compare the prob-
abilities of improved skill execution indexes between the
S and S+SP, Bayesian logistic regression models were
implemented for each dependent variable using JAGS23.
Posterior probabilities had to exceed 0.90 to be considered
significant. Statistical software R®24 was used for all of
the procedures.

Results

Functional variables
The S+SP improved 1-RM values, both in the squat

(11.2%, p = 0.001) and bench press (27.2%, p<0.0001)
exercises, agility (i.e. T-test) (6.8%, p<0.001), medicine-
ball throw (19.1%, p<0.0001), and peak power in the
bench throw (23.6%, p<0.0001) from to pre- to post-train-
ing assessments (Table 2). CMJ height and jump squat
peak power did not show improvements after training
(0.7%, p = 0.98; 9.1%, p = 0.14) . On the other hand, S

improved only the medicine-ball throw after the experi-
mental period (11.0%, p = 0.0002). Additionally, jump
squat peak power had a non-significant decrease (-5.4%,
p = 0.72) in S. There were no significant differences
between groups at the post-training period for any func-
tional variables. The pre-post intra-group effect size25 of
each functional variable was shown in Table 219.

Volleyball skills performance
The probability of a perfect pass with displacement

increased in S from pre- to post-training assessment but
did not reach significance (¶>0.81), while in the S+SP it
decreased over time (¶>0.91) (Figure 2). The probability
of a perfect set in S+SP was higher than in S in the pre-
training, but not significantly (¶>0.89). S showed no

Table 2 - Comparison of functional tests results (mean ± SD) between Skill (S) and Skill and strength/power (S+SP) groups at pre and post-training.

S S+SP

Pre Post ES Pre Post ES

1-RM_S 96.41 (± 22.86) 96.84 (± 26.98) 0,02 89.29 (± 22.74) 99.30 (± 20.00)† 0,44

1-RM_BP 27.19 (± 6.27) 28.78 (± 5.92) 0,25 25.06 (± 8.45) 31.89 (± 8.98)† 0,81

T-test 6.62 (± 0.41) 6.43 (± 0.39) � 0,46 6.71 (± 0.46) 6.25 (± 0.21)† � 0,99

MBT 309.71 (± 37.15) 346.91 (± 41.09)† 1,00 299.42 (± 42.53) 356.57 (± 47.96)† 1,34

CMJ 28.34 (± 3.61) 27.41 (± 3.20) � 0,26 28.27 (± 4.33) 28.47 (± 3.04) 0,04

BT_pp 331.25 (± 102.40) 346.78 (± 108.86) 0,15 319.27 (± 65.83) 394.55 (± 72.32)† 1,14

JS_pp 967.37 (± 193.21) 915.37 (± 189.23) � 0,27 835.10 (± 189.92) 911.79 (± 201.27) 0,40

*S: Skill group; S+SP: Skill and strength/power group; 1-RM_S: 1-RM squat (kg); 1-RM_BP: 1-RM bench press (kg); T-test: time to agility modified T-
test (s); MBT: medicine-ball throw (cm); CMJ: countermovement jump height (cm); BT_pp: peak power in bench throw (W); JS_pp: peak power squat
jump (W). † Intragroup significant difference from pre and post testing (p≤0.05). ES: within group effect size. No between-groups significant differences
were found (p>0.05).

Figure 2 - Box plot of the posterior probability of volleyball perfect pass
with displacement in the Skill (S) and Skill and strength/power (S+SP)
groups in the pre- and post-training assessments36.
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improvement in the probability of a perfect set from pre-
to post-training (¶>0.52), while S+SP had significant
improvements over time (¶>0.99) and its change was also
significantly higher than S (¶>0.97) (Figure 3). In S, the
probability of a ‘kill’ increased from pre- to the post-train-
ing, but the difference was not significant (¶>0.84). In S
+SP, the probability of a ‘kill’ was significantly greater in
the post-training period when compared with pre-training
(¶>0.99), but the probability that the improvement in S
+SP exceeded that of the S was not significant (¶ = 0.85)
(Figure 4). The probability of a ‘stuff block’ decreased in
S after training, but it did not reach significance (¶>0.88).
On the other hand, the probability of a ‘stuff block’
increased in S+SP comparing pre- to post-training,
although not significantly (¶>0.84). The probability that
the change of ‘stuff block’ in S+SP exceeded that of S on
the post-training period was significant (¶>0.94) (Fig-
ure 5). The probability of a perfect dig with displacement
was significantly lower from pre- to post-training in S
(¶>0.94) and it was higher in S+SP, although it was not
significant (¶>0.86). The change in S+SP significantly
exceeded the change in S for this variable (¶>0.96). The
probability of a perfect dig with displacement in the pre-
training was slightly higher in S relative to S+SP, but the
difference was not significant (¶>0.66) (Figure 6).

Discussion
This study aimed to investigate whether increasing

muscle strength and power of female volleyball players
would improve performance in muscle power-dependent
volleyball skills. Our main finding was that strength and

power training produced positive effects on the perfor-
mance of most of the volleyball skills assessed.

The significant improvements in maximum strength,
agility, and upper-limb power in S+SP are in accordance
with the literature 2,5,26-30 Namely, increases in squat and
bench press 1-RM observed in S+SP after strength and
power training are similar to those previously described
(~15%)2,29,30. Similarly, lower- (non-significant) and
upper-body peak power improvements in S+SP are in

Figure 3 - Box plot of the posterior probability of volleyball perfect set
in the Skill (S) and Skill and strength/power (S+SP) groups in the pre-
and post-training assessments36.

Figure 4 - Box plot of the posterior probability of volleyball ‘kill’ in the
attack in the Skill (S) and Skill and strength/power (S+SP) groups in the
pre- and post-training assessments36.

Figure 5 - Box plot of the posterior probability of volleyball ‘stuff block’
in the Skill (S) and Skill and strength/power (S+SP) groups in the pre-
and post-training assessments36.
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consonance to other results, after players of different
sports were submitted to a period of strength and power
training2,26. Strength and power training also seem to
effectively increase agility and this improvement (6.8%) is
in line with the literature (~3%)27,29.

The test with medicine-ball improved in both
groups. Indeed, some studies have shown significant
improvements in this variable after strength and power
training interventions5,30,31 with comparable results to
ours. Although improvements in S+SP were expected, the
significant gains in this variable observed in S may be par-
tially explained by specific volleyball training, as the high-
intensity volleyball skills (e.g., attack, service, and set)
may have helped developing upper body muscular power.
It should be stressed that a limitation of this study is that
technical/tactical training loads were not quantified prop-
erly.

While some studies have demonstrated increases in
CMJ height after strength and power training5,30,31, others
have found differently2,32,33. Although these findings are
hard to reconcile, one may argue that, in this study, differ-
ent movement patterns between training and testing situa-
tions may account for the lack of improvement. Moreover,
some authors have suggested that strength gains require
time to be added to the coordination pattern of jumping
(lag-time)2,34,35.

As the probability of success in performing a perfect
pass increased for S (not significantly) and decreased for S
+SP, it is reasonable to speculate that the performance
success of this skill may have a greater influence of tech-
nical-tactical factors (i.e. the ability of the player to get
behind the ball and realize the type, trajectory, destination

and velocity of the service) than by the strength and power
gains. Perfect sets were influenced by the strength and
power gains. S+SP presented improvements in the prob-
ability of performing a perfect set after strength and power
training. Besides, changes on the probability of a perfect
set after eight weeks of training were significantly higher
for S+SP when compared with S. In this regard, gains in
lower limb strength, agility and power may have benefited
the setters, increasing the occurrence of more efficient
techniques (i.e. jump set instead of overhand set, and
overhand set instead of an underhand set) and setter ability
to quickly get to the ball and adjust body position under
the ball after a pass, defense or a “free ball”, allowing
more time to decision-making process and to properly
perform the skill.

The probability of a ‘kill’ in the attack is related to
the hitter´s ability to overcome the opponent’s defensive
system. S+SP showed significant improvements in ‘kill’
probability after strength and power training. Strength and
power gains seem to have helped athletes improve the
chances of scoring after an attack. Improvements in bench
throw power and bench press strength probably con-
tributed to increasing ball velocity as well as attacking
technique (e.g. higher occurrence of power attacks instead
of tips). However, one should consider that the rate of
increase in kills was not different between S and S+SP
groups.

Changes in the probability of a ‘stuff block’ were
significantly higher for S+SP than S, after eight weeks of
intervention. This effect was caused by the fact that S pre-
sented a non-significant decrease in “stuff block” and S
+SP presented a non-significant increase. The number of
blockers is an important factor to increase the effective-
ness of blocks. Accordingly, middle blockers are trained to
displace throughout the net to perform double blocks.
Thus, lower-limb strength, agility and power gains may
have contributed to improvements in blocking perfor-
mance, suggesting that middle blockers increased the abil-
ity to perform double blocks along the entire length of the
net.

Changes in the probability of a perfect dig with dis-
placement were significantly higher for S+SP when com-
pared to S after training. Theoretically, a perfect dig with
displacement could benefit from increased muscle strength
and power, as players may get to the ball quicker, allowing
them to perform defensive actions in a more favorable
body position, thereby increasing the rate of success. This
may be especially important for liberos, who are specia-
lized in this function.

The present study has a few limitations that should
be considered when analyzing our findings. First, our par-
ticipants were selected from two different volleyball
teams, with different coaches. Thus, the effects of distinct
technical/tactical training routines due to different coach-
ing styles could not have been properly quantified. Sec-

Figure 6 - Box plot of the posterior probability of volleyball perfect dig
with displacement in the Skill (S) and Skill and strength/power (S+SP)
groups in the pre- and post-training assessments36.
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ond, more exhibition methods should have been used to
assess technical performance to increase the precision of
the posterior probabilities estimates. Finally, our partici-
pants could not be considered as high-level volleyball
players. Thus, future studies should attempt to identify the
effects of strength and power training on high-level ath-
letes.

In summary, our data suggest that eight weeks of
strength and power training may positively affect volley-
ball skills performance.

Conclusions
Data from the present study suggest that a strength

and power training program may be incorporated into spe-
cific volleyball training routines as eight weeks of con-
ditioning strength training increased probabilities of
success on some specific motor skills dependent on mus-
cle power for volleyball athletes.
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