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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.

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
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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:

o Standing Reach (V]): measuring the vertical
jump hight.

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

o Vertical Jump Test Block (V]B): athletes should
attempt to touch the vertical (with both hands
like a block in volleyball).

o 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 shuflles 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.

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

« Accordingto 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

o 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).

o 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 -4m/s 38 175.81 1.75
1.01 0.17 0.16 0.84
+4 m/s 22 177.32 1.09
Weight -4m/s 38 68.17 2.44
1.19 0.12 0.39 0.70
+4m/s 22 67.15 2.30
BMI -4m/s 38 22.89 2.09
0.79 0.46 0.92 0.33
+4m/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 -4m/s 38 3.47 0.09 8.95 0.00 33.84 0.00
+4 m/s 22 4.29 0.54

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

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

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

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

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

TA -4m/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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Table 3. Present correlation between MAS levels and
players’ level motor volleyball abilities tested.

MAS

Levels 20ms T V] VJs VJB TA
4mfs  +0.84%* -0.83** -0.84** -0.82* -0.85%* +0.84**
+Am/s -0.94%%  +0.92°% +0.94%% +0.94% +0.95%% -0.94**

** The mean difference is significant at the 0.05 level.

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
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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) confirmed 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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B3AEMO3B’A30K MI?K MOKA3HNKAMU MAKCUMAJNbHOI
AEPOBHOI WWUBUAKOCTI TA PYXOBUMU BUBYXOBO-
CUNOBUMU 3AIBHOCTAMMW Y BOJIENBONI

3epp M.}, Xagisap Xepdane M.%, Koxni K.?, JTyrnai6 J1.*
L234yhiBepcuter A6pens Xamin 161 Bapic

Pedepar. Crarts: 5 c., 3 Tabm., 27 mKepero.

Merta mocmimKeHHA — OIiHUTU BigIo-
BifIHi IIOKa3HMKM MaKCUMa/IbHOI aepOOHOI IIBUIKOCTI
Ta IX 3B’A30K 3 PYyXOBOMM BMOYXOBO-CHIOBUMM 37i6-
HocTAMM y Boneliboni. [laHi HaykoBoi niteparypu 3
per6i Ta ¢yTbONy HO3BONMMIM BBaXKAT MaKCUMallb-
HY aepoOHYy LIBUAKICTh BUpilIanbHUM (GaKTOpOM I
IIOKPAIlleHHA 3[aTHOCTI CIIOPTCMEHA BiJHOBIIOBATICS
IiC/IA BUCOKOIHTEHCUMBHUX Ta BUCHAXK/IMBUX TPEHY-
BaHb.
Marepianu i metogu. [ focATHEHHSA Iii€l MeTH
My K1acu}ikyBany pesynbTaTy PyXoBUX 3iOHOCTeN
(BepTMKanpHMII CTPUOOK, aTaKyo4Mil MifgXif, 6710Ky-
104Mit CTpUOOK, 20-MeTpOBUIL CIPUHT, T-TecT (crpuT-
HiCTb) Ta OTPiNtHMII CTPUOOK 3 Mic1is1) 60 BUCOKOKIAc-
HUX I'paBLiB-40/M0BiKiB (Bik 23 + 1.56 3 mocBimom rpu
1o 5 pokiB y enmiTHux nmirax Opany). AHamizyBamucs
iX MOKa3HMKY MaKCHUMaJIbHOI aepOOHOI MIBUAKOCTI Ha

IBOX piBHAX (+ a60 — 4 M/c) y TecTi «HoBHUKOBMII Oir
1200 m», sikmit € epeKTVBHMM TeCTOM /ISl BUMipIOBaH-
HS MaKCHMa/IbHOI aepOOHOI MIBUAKOCTI IpaBIA.

Pesynprarn. Hami pesynbraTu mifgTBepaunmn, mo
piBeHb MaKCUMaIbHOI aepOOHOI MBUAKOCTI 10 4 (M/C)
€ BMCOKNMM piBHeM, 6e3IocepeHbO OB’ A3aHUM 3i
3HAUHVIMM PiBHAMM PYXOBMX 3[ji0HOCTEI IpaBLiiB, pO3-
ITIAHYTUX Y IbOMY JBOCTIi/I)KEHH].

BucnoBku. Ham npoToKon MOKa3HMKIB MaKCu-
MasibHOI aepoOHOI MIBMAKOCTI HifTBEPAUB piBeHb 4
(m/c) AK BigmOBimHNUI piBeHb MaKCHMaTbHOI aepOOHOI
HIBUIKOCTI, IIO3UTMBHO II0B A3aHMII 3 TAKMMI KOMIIO-
HEHTaMJ PYXOBUX 3Ii0HOCTell AK CIPUTHICTb, piBHO-
Bara, KOOpAMHaLisd, CWIa, peaKlid Ta MBUKICTD, Ha
BiMIiHY BiJl HVDKYMX PiBHIB.

KimrouoBi cnoBa: 40/1oBiku, Bo/eit60m1, MaKCMab-
Ha aepo6OHa MIBUJKICTD, PyXOBi 34i6HOCTI.

B3AMMOCBA3b MEXAY NOKA3ATEAMU MAKCUMAJIbHON
ASPOBHOI CKOPOCTU U ABUTATEJIbHbIMU B3PbIBHO-
CUNIOBbIMU CMOCOBHOCTAMMU B BOJIEUBONE

3epd M.}, Xapgusap Xepdane M.%, Koxnu K.?, JTyrman6 J1.*
L2353 ‘yauBepcurer A6mens Xamup V6H baguc

Pegepar. Cratpsi: 5 c., 3 TabI., 27 MCTOYHIUK.

ITenp nccnemoBaHMA — OLEHUTH COOT-
BETCTBYIOIIME TOKa3aTe/y MaKCUMAJIbHOI aspoOHOI
CKOPOCTHU M UX CBA3b C NBUTATE/IbHBIMU B3PBIBHBIMU
CUJIOBBIMU CIIOCOOHOCTSIMU B BojIeiibore. JlaHHbIe Ha-
Y4YHOJ JIUTEpaTypsl o peréu u ¢yTdomy m03BOMNIN
CYMTAThb MAaKCUMAaJIbHYIO a9pOOHYI0 CKOPOCTD pellalo-
M (paKTOpOM I YIy4IIeHNA CIOCOOHOCTH CIIOPT-
CM€Ha BOCCTAaHABIMBATHCA II0C/IE BBICOKOMHTEHCHB-
HBIX ¥ USHYPUTENbHBIX TPEHMPOBOK.

Matepuanpl M MeTOABI. [ JOCTVIKEHUA 3TOM
eV MBI KIacCUUIVPOBA/IN Pe3y/IbTaThI JBUTATE/Ib-
HBIX CIIOCOOHOCTEI! (BepTUKAIbHBIN IPBDKOK, aTaKyI0-
VI TOAXO, OIOKMPYIOINIT MPBDKOK, 20-MeTpOBBbIt
cripuHT, T-TecT (JIOBKOCTD) M TPOIHOI IPBIKOK C Me-
cra) 60 BBICOKOK/TACCHBIX UTPOKOB-MY>K4YMH (BO3pacT
23 *+ 1.56 ¢ ONBITOM WUIPBI B 5 JIET B 3MUTHBIX JIUTaX
OpaHa). AHaIM3MPOBANNCh MX MOKa3aTelu MaKCH-
MaJIbHOI a9pOOHOI CKOPOCTM Ha ABYX YPOBHAX (+

184

wn — 4 M/c) B Tecte «Yemnounsii 6er 1200 m», KOTO-
pblit ABAeTCA 3 (PEKTUBHBIM TeCTOM Ji/IsI U3MepeHMs
MaKCUMaJIbHOJ a9pOOHOIT CKOPOCTU UTPOKa.

PesynbraTrpl. Hamm pesynbTaTel NOATBEPAUIN,
4TO YpPOBEHb MaKCUMAJIbHOI a9pOOHOI CKOPOCTH IO
4 (M/c) ABIAETCA BBICOKUM YPOBHEM, HEIIOCPEICTBEH-
HO CBA3aHHBIM CO 3HAYMTENbHBIMM YPOBHAMM JIBUTA-
TE/IbHBIX CIIOCOOHOCTEN UIPOKOB, PACCMOTPEHHBIX B
3TOM UCCTIETOBAHNM.

BroiBoppl. Ham mpoTokon mokasaTeneil MaKCU-
MaJIbHOI a9pOOHON CKOPOCTH NOATBEPAI YPOBEHD
4 (M/c) XKaK COOTBETCTBYIOLINIT YPOBEHb MaKCUMalb-
HOJI 29pOOHOIT CKOPOCTH, MTOTIO>KUTENBHO CBSI3aH C Ta-
KM KOMIIOHEHTaMM ABUTATETbHBIX CIIOCOOHOCTEN
KaK JIOBKOCTb, paBHOBECHE, KOOPAMHALVA, CUJIA, PEaK-
LU Y CKOPOCTD, B OTIMYMM OT HU3IIVX YPOBHEIL.

KirroueBbie croBa: My>XUIHbI, BOTIEI 00T, MAKCHIMA/Ib-
Hasi a9pO6Has CKOPOCTb, ABUTATE/IbHbIE CTIOCOOHOCTIL
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