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Abstract 
Purpose. This study aims to estimate the relevant maximum aerobic speed performance and its 
relationship with volleyball game motor power-explosive abilities. Shown in rugby and soccer science 
literature, maximal aerobic speed is considered as a critical factor for improving the athlete’s ability to 
recover from high-intensity and fatiguing actions. 
Materials and methods. To achieve this goal, we categorised the motor abilities (vertical jump, spike 
approach, block jump, 20-meter sprint, T-Test (agility) and standing triple jump) results of 60 elite male 
players (age 23 ± 1.56 with playing experience up to 5 years in the Oran elite leagues). We based ourselves 
on their MAS results in two levels (+ or – 4 m/s) in 1200 m Shuttle Test as a valuable test to measure player 
maximal aerobic speed profile. 
Results. Our results approved the performance level of maximal aerobic speed archived at up to 4 (m/s) as 
the enhanced level directly related to notable levels of players’ motor abilities studied in the present study. 
Conclusions. Our protocol of maximum aerobic speed performance confirmed level 4 (m/s) as the 
relevant MAS level positively related to motor abilities components such as agility, balance, coordination, 
power, reaction, and speed, contrary to its lows.
Keywords: male, volleyball, elite, maximal aerobic speed, motor abilities, explosiveness.
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Introduction

Considering that volleyball game is com-
posed of short intervals of rapid and explosive move-
ments, it requires the integrated development of flex-
ibility, muscular strength, power and agility to increase 
the optimum skill performance for each player (Vol-
leyball Alberta, 2017). Referenced by volleyball science 
literature as a skill-related fitness component of play-
ers’ force, power output and jump abilities. Volleyball 
training studies adjudge working intermittently with a 
short recovery duration between continuous efforts as 
high-intensity efforts (Borozan, et al., 2016). Specific 
volleyball skill training involves the repetitions of in-
tensive efforts (Datson, et al., 2014). Sustained by the 
similarities built on the athlete’s ability to recover from 
high intensity and fatiguing actions. Estimated from 
data fitness testing results and the relative strengths and 
weaknesses of a player (Peev, et al., 2017) conjugated 
with skill-related fitness training programs. Such as 

power, strength, speed, agility, and anaerobic fitness, 
agreeing to (Stamm et al., 2005). Rikberg & Raudsepp 
(2011) revealed that the indicators of players’ skill per-
formance are the quality of the muscular fitness compo-
nents of strength, power, agility, and speed. Challenging 
players to enhance their skill levels by repeating the 
motor acts in combination with their skill-related fit-
ness energy demands (Pion, et al., 2015). Notified in 
basketball studies through aerobic and anaerobic pro-
file of volleyball players that are similar to basketball 
players’ demands. Requesting from volleyball players 
to develop their aerobic status above 100% of Maximal 
Aerobic Speed (MAS). Energy tolerance is documented 
in training studies as a critical key physiological skeletal 
muscle energy adaptation enabling players to repeat 
or maintain muscular contractions over-exercise time 
(Peev, et al., 2017). Subjected by the present study as a 
specific key adjustment of player technique referred to 
its component skill-related fitness developments (Ron-
ald, 2009). Agreed by Andrzejewski, et al., (2015) via the 
player capacity to recover from high-intensity efforts or 
fatiguing actions in repeating game-related skills efforts 
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at a high-level (Moraru and Radu., 2014). Investigated 
in this study build on the relevant MAS level and its 
relationships with volleyball, Alberta Test Protocols. It 
was assessed from Standing Reach, Vertical Jump Test 
(spike approach), Vertical Jump Test (block), T-Test 
(agility) and 20-meter sprint (V. A. O, 2017), addition-
al to standing triple jump (TJ) as a valid test to assess 
players’ coordination and leg strength (Suchomel, et al., 
2016). They are known in similarities as useful tests to 
estimate anaerobic power related to power output and 
explosive activities (Buckworth, et al., 2013). This study 
suggests a pilot protocol to inspect the prominent MAS 
level which allows players to maximise their perfor-
mance in explosive volleyball techniques such as jump-
ing, acceleration or deceleration, blocking and spiking.

Material and methods

Tests and protocol

We used the tests of the Volleyball Alberta Testing 
Protocol (VAO) that includes:

•• Standing Reach (VJ): measuring the vertical 
jump hight.

•• Vertical Jump Spike approach (VJS): athletes 
should attempt to touch the vertical at the high-
est point of the jump (with one hand, like a vol-
leyball spike).

•• Vertical Jump Test Block (VJB): athletes should 
attempt to touch the vertical (with both hands 
like a block in volleyball).

•• T-Test Agility (TA): the test includes 4 cones 
(A, B, C, D), cones A and B are 10 m apart, and 
cones C and D are 5 m from cone B. Follow-
ing a warm-up, the athlete stands at cone A on 
the command, the athlete sprints to cone B and 
touches the base of the cone with his/her hand 
and shuffles either to the left toward cone C or 
to the right toward cone D and touches the cone 
with the closest hand. The athlete faces forward 
at all time and cannot cross their feet. Upon 
touching cones C or D, the athlete shuffles to 
the other far cone and touches it with the closest 

hand. The athlete does not touch cone B when 
crossing to the other side. The athlete shuffles 
back to cone B and touches its base. The athlete 
runs backwards to cone A, and at the moment 
he/she crosses the cone, the time is stopped.

•• The 20-meter sprint (20  ms): the athlete is to 
sprint fast from one line to the finish line.

•• According to Volleyball Alberta Coaching, all tests 
used to assess the athlete’s anaerobic power are us-
ing speed as an indirect indicator (V. A. O, 2017). 

For coordination, we applied the standing triple 
jump (TJ). Ashton (2013) supports the view that its 
phases (hop, steep, and jump) (Ashton, 2013) have a 
high correlation with coordination locomotion, accord-
ing to Shepherd and Antoniades (2010).

Protocol. We use 1200 m Shuttle Test to classify the 
players under their MAS.

The 1200 m Shuttle Test was developed to measure 
an athlete’s ability to run 1200 m quickly. It has been a 
valid and reliable predictor of high-intensity aerobic 
capacity and VO2 max in athletes from various sports 
and competition levels. To calculate Maximal Aerobic 
Speed, we used the formula:

MAS (m/s) = 1200/ (time in seconds for – BMI) 
(Shepherd and Antoniades, 2010).

Experience progress: all tests were held in 2 days, 
separated by 48 hours

•• On the first day, we applied the 1200 m Shuttle 
Test, for the second, we practised the other 
tests. All participants passed the exams without 
difficulty (Paradisis, et al, 2014).

•• On the second day, we followed the process 
made by Peev, et al. (2017):

–	 Bodyweight (kg) and height (cm) were measured 
using a digital scale calibrated against known 
weights to ensure its validity and reliability.

–	 Warm-up consists of 8-minute running; six 
minutes of exercises for the whole body; six 
minutes of stretching, three accelerations of 20 m.

–	 First, we held the standing triple jump. The 
participant made three consequent jumps 
with 1 minute between them. After the same 
sequences, we made the other jump tests.

Table 1. Present homogeneity of samples in anthropometric parameters 

Indicator MAS N Mean S. D T P≤0.05 Levene P≤0.05

Height - 4 m/s 38 175.81 1.75
1.01 0.17 0.16 0.84

+4 m/s 22 177.32 1.09
Weight - 4 m/s 38 68.17 2.44

1.19 0.12 0.39 0.70
+ 4 m/s 22 67.15 2.30

BMI - 4 m/s 38 22.89 2.09
0.79 0.46 0.92 0.33

+ 4 m/s 22 21.53 2.04
MAS(M/s) ; BMI (kg/m2); Weight (kg); Height (cm)
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–	 After 12 minutes, we made the 20 m sprint with 
two attempts. Each attempt was separated by 
6–8 minutes’ recovery between them. The best 
attempt was considered. The participant ran 
alone (Peev, et al., 2017).

Sample: All participants are elite male volleyball 
players (ages 22 to 25 years, +5 years in elite champion-
ships) from Oran League, division one. They voluntar-
ily agreed to participate in this study. Tested during 
Algerian Championship 2016–2017, after their pre-
competition period.

Their homogeneousness was calculated based on 
the Levene’s test presented in Table 1.

Statistical Analysis 

SPSS Statistics  19 (Chicago, Illinois, IBM, USA) 
processed all statistical analyses. 

Descriptive analysis, mean and standard deviation 
were performed regarding anthropometric and fitness 
characteristics. Independent T-Test and Pearson’s cor-
relation were used to inspect the difference and rela-
tionship between the study’s variables, additional to the 
Levene’s test to inspect the homogeneity of participants 
maintained at two levels (-4 m/s and 4+m/s). Experi-
enced as a protocol to establish their relationships with 
motor abilities. Achieved in Vertical Jump; spike ap-
proach; block test; T-Test (agility); 20-meter sprint, and 
standing triple jump (TJ).

Study Results

The data from the tests and the evocative statistics 
are presented in Table 2. Referring to the study protocol 

design and statistics applied. Our results are based on 
the independent t-test. Maximum aerobic speed was 
confirmed s a fundamental tool to predict player power 
and explosive capacity allied to demand volleyball game 
motor abilities experimented in this study. Records for 
the advantage of players with MAS improvement at lev-
el up to 4 (m/s). The present investigation established it 
as the relevant level to raise the components of motor 
ability like agility, balance, coordination, power, reac-
tion, and speed, in contrast to its lows. It was asserted 
in the actual study as a key anaerobic power level that 
enables the player to maximise their results via the tests 
experimented in this study. Bucthe Worthy et al. (2013) 
consider strength and anaerobic power as the essential 
motoric abilities that condition the competitive success 
and sports performance. Ronald and the IOC Medical 
Commission (2009) specified strength and power data 
tests estimated to monitor initial levels and strength 
changes in conjunction with training programs. Ron-
ald (2009) reports that the relationships between force 
and velocity, force production and power output, mo-
tor recruitment and elastic energy improve the athletic 
capabilities of athletes. Philip et al. (2010) agree through 
the effective training method prescribed to enhance the 
initial player level-specific sport skills performance de-
mands. It is mainly integrated by trainers to improve 
the kinematical time and space. Dynamic strength lim-
its of motion structures (Thomas, 2003). The aerobic 
speed, maximal power, special awareness, change of 
direction and game-specific agility (Tudor, & Michael, 
2015). This study accounted for the advantage of vol-
leyball players with + 4 (m/s). Records as significant 
performance related to volleyball skill-related fitness 
tested in the present study.

Table 2. Present motor abilities according to protocol MAS levels used

Indicator MAS N Mean S. D t P≤0.05 Levene P≤0.05

MAS - 4 m/s 38 3.47 0.09 8.95 0.00 33.84 0.00
+4 m/s 22 4.29 0.54

20 ms - 4 m/s 38 2.92 0.24 4.1d3 0.00 0.07 0.86
+4 m/s 22 2.11 0.27

TJ - 4 m/s 38 6.26 3.11 3.40 0.00 0.08 0.92
+4 m/s 22 7.23 3.44

VJ - 4 m/s 38 51.61 5.93 6.02 0.00 0.19 0.66
+4 m/s 22 56.41 6.63

VJS - 4 m/s 38 50.42 5.85 7.04 0.00 0.15 0.75
+4 m/s 22 57.83 6.62

VJB - 4 m/s 38 51.57 5.93 6.38 0.00 0.03 0.98
+4 m/s 22 57.52 6.85

TA - 4 m/s 38 4.9 0.55 4.42 0.00 0.04 0.88
+4 m/s 22 4.06 0.62

MAS(M/s) ;TJ(m) VJ(cm) VJS(cm); VJB(cm); TA(s);20 m(s)
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Evoked by Kostikiadis et al. (2018) through ade-
quate skill-based conditioning game training that simu-
lates the relationship between physical characteristics 
and their skill-related fitness performance. Set up by the 
US National Strength & Conditioning Association as a 
key method for improving muscle endurance and sig-
nificant gains in aerobic and anaerobic power capacity 
(Kostikiadis, et al., 2018). Informed by volleyball studies 
built on specific volleyball condition programs, which 
include some additional resistance sprint and agility 
training (Stamm, et al., 2005), especially in mastering 
cycle or competition periods. Admitted by Rikberg, & 
Raudsepp (2011), below complex and specific methods 
that increased anaerobic speed reserve positively asso-
ciated with fatigue actions (Pion, et al., 2015). Outlined 
in the present study as fundamental skill-related fitness 
performance more positively interrelated with MAS +4 
(m/s) than its lows, see Table 3.

Discussion

Our results confirmed MAS level + 4 m/s, as a vital 
anaerobic players’ capacity combined with the highest 
result scored in the volleyball tests involved in this study. 
Supported in this study as the relevant level to raise the 
components of motor ability like agility, balance, coor-
dination, power, reaction, and speed, in contrast to its 
lows. Paradisis, et al. (2014) supported it through the 
assessment of anaerobic energy. It was pointed out as a 
critical indicator of improvement in jump performance 
(Edward, 2012). In addition to their super values are 
better associated with higher vertical jump values and 
technical skills competency and proficiency (Cristina-
Elenaa, & Liliana-Elisabetaa, 2014). Admitted by Me-
thenitis, et al., (2016) through the ability of players to 
recover from high-intensity and fatiguing actions. This 
study acknowledged MAS level + 4 m/s as a promi-
nent level of anaerobic capacity, permitting players to 
succeed in the short higher instance test or technique 
(Pion, et al., 2015). Specified by its significant relation-
ships with the volleyball, Alberta Test Protocol. Certi-
fied in similarities as field tests qualified to estimate 
players’ anaerobic power. Founding on speed as an in-
direct indicator (Shepherd, & Antoniades, 2010). Rugby 
and soccer studies mentioned Maximal Aerobic Speed 
and its correlation with anaerobic speed reserve (Fer-
reira, et al., 2019) and systematic development of the 

anaerobic capacity. Shown by Peev, et al., (2017) via its 
relationships with technical (power tests or speed). As 
well as their associations with aerobic power, explosive 
strength, and motor performance, agreeing to Methe-
nitis, et al, (2016). Piero (2016) сonfirmed the benefits 
of anaerobic fitness training, which is able to enhance 
muscle strength, power, hypertrophy, muscular endur-
ance, and motor performance. Outlined in the present 
study by maximal aerobic speed developed by players at 
up to 4 (m/s). It was revealed as prominent MAS levels, 
allowing players to increase their performance in explo-
sive volleyball techniques, tested in the present study.

Conclusions

Our outcomes positively confirmed maximal aero-
bic speed developed by the volleyball player for up than 
4 (m/s) as a significant anaerobic status profile directly 
related to players technical skills and their demands 
physical capacity improvements. It was admitted in this 
study as a beneficial level and test strategy to predict 
motor abilities components like agility, balance, coordi-
nation, power, reaction, and speed, contrary to its lows. 
This study recommends it as a significant level that al-
lows players to increase their performance in explosive 
volleyball techniques tested in the present study.
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Взаимосвязь между показателями максимальной 
аэробной скорости и двигательными взрывно-
силовыми способностями в волейболе

Зерф М.1, Хадияр Херфане М.2, Кохли К.3, Луглаиб Л.4   
1, 2, 3, 4Университет Абдель Хамид Ибн Бадис
Реферат. Статья: 5 с., 3 табл., 27 источник.

Цель исследования – оценить соот-
ветствующие показатели максимальной аэробной 
скорости и их связь с двигательными взрывными 
силовыми способностями в волейболе. Данные на-
учной литературы по регби и футболу позволили 
считать максимальную аэробную скорость решаю-
щим фактором для улучшения способности спорт
смена восстанавливаться после высокоинтенсив-
ных и изнурительных тренировок.

Материалы и методы. Для достижения этой 
цели мы классифицировали результаты двигатель-
ных способностей (вертикальный прыжок, атакую-
щий подход, блокирующий прыжок, 20-метровый 
спринт, Т-тест (ловкость) и тройной прыжок с ме-
ста) 60 высококлассных игроков-мужчин (возраст 
23 ± 1.56 с опытом игры в 5 лет в элитных лигах 
Орана). Анализировались их показатели макси-
мальной аэробной скорости на двух уровнях (+ 

или – 4 м/c) в тесте «Челночный бег 1200 м», кото-
рый является эффективным тестом для измерения 
максимальной аэробной скорости игрока.

Результаты. Наши результаты подтвердили, 
что уровень максимальной аэробной скорости до 
4 (м/с) является высоким уровнем, непосредствен-
но связанным со значительными уровнями двига-
тельных способностей игроков, рассмотренных в 
этом исследовании.

Выводы. Наш протокол показателей макси-
мальной аэробной скорости подтвердил уровень 
4  (м/с) как соответствующий уровень максималь-
ной аэробной скорости, положительно связан с та-
кими компонентами двигательных способностей 
как ловкость, равновесие, координация, сила, реак-
ция и скорость, в отличии от низших уровней.

Ключевые слова:  мужчины, волейбол, максималь-
ная аэробная скорость, двигательные способности.

Взаємозв’язок між показниками максимальної 
аеробної швидкості та руховими вибухово-
силовими здібностями у волейболі

Зерф М.1, Хадіяр Херфане М.2, Кохлі К.3, Луглаїб Л.4   
1, 2, 3, 4Університет Абдель Хамід Ібн Бадіс
Реферат. Стаття: 5 с., 3 табл., 27 джерело.

Мета дослідження – оцінити відпо-
відні показники максимальної аеробної швидкості 
та їх зв’язок з руховоми вибухово-силовими здіб
ностями у волейболі. Дані наукової літератури з 
регбі та футболу дозволили вважати максималь-
ну аеробну швидкість вирішальним фактором для 
покращення здатності спортсмена відновлюватися 
після високоінтенсивних та виснажливих трену-
вань. 

Матеріали і методи. Для досягнення цієї мети 
ми класифікували результати рухових здібностей 
(вертикальний стрибок, атакуючий підхід, блоку-
ючий стрибок, 20-метровий спринт, Т-тест (сприт-
ність) та потрійний стрибок з місця) 60 висококлас-
них гравців-чоловіків (вік 23 ± 1.56 з досвідом гри 
до 5 років у елітних лігах Орану). Аналізувалися 
їх показники максимальної аеробної швидкості на 

двох рівнях (+ або – 4 м/c) у тесті «Човниковий біг 
1200 м», який є ефективним тестом для вимірюван-
ня максимальної аеробної швидкості гравця. 

Результати. Наші результати підтвердили, що 
рівень максимальної аеробної швидкості до 4 (м/с) 
є високим рівнем, безпосередньо пов’язаним зі 
значними рівнями рухових здібностей гравців, роз-
глянутих у цьому дослідженні. 

Висновки. Наш протокол показників макси-
мальної аеробної швидкості підтвердив рівень 4 
(м/с) як відповідний рівень максимальної аеробної 
швидкості, позитивно пов’язаний з такими компо-
нентами рухових здібностей як спритність, рівно-
вага, координація, сила, реакція та швидкість, на 
відміну від нижчих рівнів.

Ключові слова: чоловіки, волейбол, максималь-
на аеробна швидкість, рухові здібності.
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