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Abstract:

-Objectives:

As in any sport, whether played individually or as a team, volleyball requires a unique combination
of physical qualities such as explosive power, agility, coordination and flexibility. Players must be
able to react quickly to flying balls, perform explosive jumps to attack or block, and maintain a
stable posture and balance during dynamic play phases.

A good physical preparation for volleyball therefore includes a varied mix of exercises and
techniques aimed at strengthening the specific muscles used in this sport, improving cardio-
endurancerespiratory, develop reaction speed and promote coordination of movements.

Among these exercises, the intermittent exercises which constitute an example of the orientation of
the training in accordance with the analyses of the various factors of the performance in Volleyball-
ball, the objective of this study was to know the effects of high intensity intermittent training on the
explosive force of the lower limbs and on anaerobic power.

-Equipment and methods:

Twelve players of volleyball under 21 years (186,8+0,36 cm, 69,83+15,05 kg) have participated in
this study. Two groups have been composed: a control group and experimental group. The players
have realized a test of Squat Jump and the measure if the anaerobic power . After the per-test had
been effected, the experimental group realized intermittent work of high-intensity a reason of two
session per week during the eight weeks. The proposed exercises had been composed with setoff 4
minutes (20 seconds work and 10 seconds of passive rest ) with four repetitions. During the
duration of the effort (20 seconds) a various activities like the plyometric exercises, the squats with
or without charge. Jumps had been integrated. The test of student has been applicated for the
different statistics.

-Results:

After the obtained results of Squat Jump has been ameliorated for the (3,40% ; P<0,05) from 38,7+
5to 43,5+ 6 anaerobic power (2,30% ; P<0,05) from 94,68+5 to 99,1443 . The results of this year
has shown that the intermittent exercises high intensity have been more significant in the
development of the squat jump and the anaerobic power of volleyers.

-Keywords: the High-Intensity Intermittent Training — the Explosive Force - the Anaerobic
Power- Volleyball.

1. Introduction
Unlike many other sports such as handball, football, or basketball,
volleyball has no time restrictions. Matches unfold in sets, with a team needing to
win three sets of 25 points each to secure victory. In the event of a fifth set, it is
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played to 15 points. This absence of a time limit means that the duration of a match
can vary considerably, depending on the intensity of the exchanges and the teams'
ability to score points.

An excellent physical preparation is required due to the pace of competitions
volleyball players may face, such as leagues, international tournaments, world
championships, or the Olympic Games. This high pace demands thorough training
planning, where all physical factors must be considered to prevent injuries.

Volleyball players face a series of unique physical challenges, including the
intensive repetition of jumps throughout a match. This intense physical demand
necessitates specific preparation to strengthen leg muscles and improve endurance
to maintain optimal performance throughout the game.

Furthermore, volleyball is characterized by a discontinuous alternation of
actions during a match. Game sequences are short and intense, with an average of
only 8 seconds of play followed by 12 seconds of recovery. This fragmented nature
of the game demands excellent physical condition and the ability to recover
quickly between points to maintain a high level of performance throughout the
match.

Intermittent high-intensity exercise is characterized by repeated periods of
high intensity, interspersed with recovery phases of rest or low-intensity activity,
which has garnered interest from many researchers. Due to these recovery phases,
high workloads can be sustained for a longer cumulative time during this type of
training compared to continuous exercise. Intermittent high-intensity exercise
allows for significant improvement in VO2max compared to moderate training
over the same duration, similar adaptations with submaximal or low-intensity
efforts of the same duration, it is more motivating and varied than continuous
training, and it improves both aerobic and anaerobic endurance.

Intermittent high-intensity work is a mixed aerobic and anaerobic demand;
the energy contribution from these two energy systems depends on the different
characteristics of intermittent exercises.

This method has been widely used in the fields of physical activities and
sports where the goal is to be as dynamic as possible and maximize repetitions
during the 20 seconds of effort. If additional loads are used, do not exceed 50% of
1 repetition maximum (RM). Based on this protocol, we attempted to propose a
high-intensity intermittent training program with the integration of highly varied
activities such as plyometric exercises, squats with or without weights, jump
roping, etc., during the efforts with passive recovery. The objective of this article is
to determine the effectiveness of high-intensity intermittent training on aerobic
power and vertical jump in volleyball.
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1. Materials and Methods

2.1Subjects : Twelve volleyball players (aged 19 + 1 years; 186.8 + 0.36 cm, 69.83
+ 15.05 kg) competing in the Algerian ‘League 1' participated in this study. The
morphological and physical characteristics of the subjects are presented in Table 1.
Two groups were formed: a control group (N=6) (Ctrl) and an experimental group
(N=6) (Exp). All players were briefed on the experiment and the purpose of the
study. They were all in good health, competitive, and their last injuries dated back
more than a year.

N | Age | hei |wig | Vertical Anaerobic

(yea |ght |ht jump power
rs) (c (kg (cm) (Watt)
m 1)
Control 6 1195 |186x |695%|386+2 | 94,688
Group 5 6

Experimental 16 | 195 | 186+ |69 5387+5 | 94,6845
Group 8 +8

Table 1: Morphological and Physical Characteristics of the Subjects

2.2 Experimental Approach:

The experimental group (Exp) completed 16 sessions over the eight weeks, with
two sessions of high-intensity intermittent training per week, while the control
group (Ctrl) followed the same duration (16 sessions) with two sessions of regular
intermittent training per week. The vertical jump test (Squat Jump) using Opto-
jump was conducted by all players before the program (P0O) and at the end of the
program (P8). This allowed us to compare the results obtained between the two
tests before and after the training

2.3 Procedures :

2.3.1 the squat Jump : The vertical jump test, 'Squat Jump,' was conducted by all
players using the Myotest under the same temporal conditions (in the same
afternoon between 5 pm and 6 pm), with consistent climatic conditions (20°C) in a
gymnasium. Subjects were familiarized with the test objective and protocol.

The Squat Jump is among the field tests used to measure athletes'
jumping abilities and muscle elasticity, invented by Bosco in the field of training.
The subject begins the test in a flexed position at 90° (knee joint) to perform a
maximal upward push. Hands are placed on the hips to avoid arm involvement. The
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Squat Jump measures dry non-plyometric vertical jump, without stretching; for
reliable results, the test must be conducted following a very precise protocol,
especially regarding the starting position and landing on the ground. This jump
assesses the quality of starting from a standstill.

The result: in centimeters, is linked to the subject's maximum voluntary concentric
force of the lower limbs.

2.3.2 The Anaerobic Power: Anaerobic power was calculated using Lewis's
formula.

Lewis, as cited by Fox and Mathews (1998), proposes to evaluate anaerobic power
using the following formula:

Pm (Watt) = V4.9 x m x \h

Pm: Absolute power (Watt)

m: Subject's body mass (kg)

h: Height reached during the jump (m).

2.4 The Control Group All players in the control group completed the entire regular
intermittent exercise regimen based on short-duration sprints with intensities
exceeding 100% of the VO2max (maximal aerobic velocity). Each intermittent
exercise was individually practiced based on the results of the VO2max test (Yoyo
test). The program was conducted with an average of two sessions per week for a
month and a half, with each session lasting 60 minutes. All sessions were scheduled
in the gymnasium. The test was conducted before and at the end of the program

25 The Experimental Group : The subjects followed a six-week program
consisting of 2 sessions per week, with each session lasting 60 minutes. The session
structure was based on high-intensity intermittent exercises with modifications to
the activity content during the effort. Players completed sets of 4 minutes, adhering
to 20 seconds of effort followed by 10 seconds of 'passive’ recovery. The nature of
the effort varied greatly, including high-intensity running, jumping, plyometrics, and
strength exercises with or without load, performed by all players. Subjects
completed 4 sets of 4 minutes with a 2-minute recovery between repetitions. The
Squat Jump test was conducted before and at the end of the program.

2. 6Statistical Analysis : Values were expressed as mean * standard deviation
(Mean = SD). Statistical significance was accepted at p < 0.05. Comparison
between the measured variables' results for both groups (control — experimental)
was assessed using the unpaired T-test. A paired T-test was used to compare
differences between paired data within groups before and after the six-week
program. SPSS version 16 was used for all analyses (SPSS Inc., Chicago, IL).
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111. Résults

3.1 Comparison of vertical jump and anaerobic power results for the control
group: After 6 weeks of training, anaerobic capacity and anaerobic power did not
change (Fig. 1) (P > 0.05).

Variables N X+SD T P
Pré-test | Post test

SJ (cm) 6 38,62 |38,6x3 |2,02 0,05

P ana (Watt) 6 94, 6848 | 94,687 | 0,07 0,05

Table 2: Results of vertical jump and anaerobic power for the control group.

"SJ: Squat Jump

P ana: Anaerobic Power

According to the results in Table 2, we observed no significant difference between

players in the studied variables (vertical jump and anaerobic power) (P < 0.05).

32 Comparison of vertical jump and anaerobic power results for the
experimental group:

Variables | N X+SD T P
Pré-test | Post test

SJ (cm) 6 38,745 |435+6 |19 0,05

Pana 6 94,6845 |99,14+3 | 4,8 0,05

(Watt)

Table 3: Results of vertical jump and anaerobic power for the experimental group
"SJ: Squat Jump
P ana: Anaerobic Power
From the results in Table 3, we observed a significant difference between players in
vertical jump and anaerobic power (P < 0.05).
Vertical jump increased by 3.40%, from 38.7 £ 5 to 43.5 £ 6 cm, and anaerobic
power increased from 94.68 £ 5 to 99.14 + 3 watts (2.30%) .

33 Comparison of Squat Jump results (vertical jump) for both groups
(Control-Experimental):
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Figure 1: Comparison of vertical jump results for both groups.

34 Comparison of anaerobic power results for both groups (Control-
Experimental):
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Figure 2: Comparison of anaerobic power results for both groups.

Iv. Discussion

Based on the analysis and interpretation of the results obtained after implementing
the proposed programs, we observed no significant difference between pre-test and
post-test for the control group, i.e., players who followed the program based on
regular intermittent exercises did not influence the development of explosive
strength and anaerobic power. In contrast, the experimental group, which completed
a six-week program based on high-intensity intermittent exercises, showed an
impact on the development of the studied parameters. Vertical jump increased by
3.40%, from 38.7 £ 5 to 43.5 = 6 cm, and anaerobic power increased from 94.68 £ 5
t0 99.14 £ 3 watts (2.30%) (P < 0.05).”

"Indeed, some authors demonstrate that the use of short-duration intermittent
exercises allows for the development of anaerobic capacities [5, 16, 21, 2]. The
intensity of intermittent exercises is related to physiological adaptations [30]. The
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nature of the effort depends on the type of work performed; other factors besides
endurance, such as coordination or strength, can be developed [11, 13]. Our results
confirm those of Cometti [13], who advocated for quality work by proposing
‘intermittent-force.' He replaced running repetitions with strength work with or
without load, or with bounding exercises. Tabata [43] also showed that intermittent
training led to improvements in both aerobic and, especially, anaerobic capacities.
In another study, Bayati [4]

compared a repeated sprint program with intermittent exercise (125% of PMA) over
four weeks, with three sessions per week. The results of this study showed that both
groups significantly improved their VO2 max, Tlim at VO2 max, and maximal
power in the Wingate test.

The contribution of anaerobic metabolism to energy provision depends on the
intensity and duration of exercise. Throughout short periods of highly intensive
work, the majority of the energy required for muscle contraction would be provided
anaerobically through the breakdown of PCr (phosphocreatine) and anaerobic
glycolysis [2, 6, 31, 32].

Astorino et al. (2) examined the effects of high-intensity intermittent training on
cardiovascular function, VO2max, and muscle strength after completing the
program. The results showed significant improvements (P < 0.05) in VO2max, O2
pulse, and muscle power analyzed by the Wingate test.

Foster et al. compared the effects of two training protocols (high-intensity
intermittent training based on the Tabata method and training at the aerobic and
anaerobic threshold levels). The subjects completed an eight-week program with
three sessions per week. The results demonstrated an increase in aerobic parameters
such as VO2max and in anaerobic parameters such as maximal power and mean
power measured by the Wingate test [19].

The prescription of high-intensity intermittent training involves manipulating
several variables such as exercise duration and intensity or the mode of work.
Manipulating any of these variables can lead to

acute physiological responses [7].

V. Conclusion

This study highlighted the influence of high-intensity intermittent training with
modifications to the proposed work modality on vertical jump and anaerobic power.
The exercises integrated during the exercise durations were highly varied, including
plyometrics, squats with or without load, and bounding performed at high speed.
The results led to the following conclusions:
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What is the effectiveness of high-intensity intermittent training in developing
explosive strength and anaerobic power in volleyball players?

The results showed a difference between the two groups based on the type of work
applied.

The implementation of the experiment after the construction of the six-week
program with one session per week showed that vertical jump and anaerobic power
were respectively improved.
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