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WEIGHTS AND THE PLYOMETRIC TRAINING AS CONNECTION TO IMPROVE MUSCLES CAPACITIES GROWTH
AMONG VOLLEYBALL PLAYERS

Purpose. The researchers used the experimental method, design by three experimental groups controlled by the control
group. Each group is composed of 16 players. Practice deference method to develop their muscles capacity training (Training with
weights, plyometric, mixed and traditional as group control). Material and methods. After applying the training program for 10 weeks
and after treating statistically the brut results. Results. The researchers found significant differences between the pre and post in
favor post measurement for each method training practiced. Record in favor of a group dealing with the weight and plyometric
training compared to other models training used in this study, according to post-test results. In the benefits of mixed (weights and
Plyometric) flown by training separately at the last control group. Our results are in conformity with the conclusion present by Valdan
M, et al (2006) that mixed training is the effectiveness of the force development characterized by the speed [1]. Compared to weights
and Plyometric separately [2]. Confirmed by Toplica et al., (2002) throughout the training season [3].
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Bazu ma nniomempuyHi mpeHyeaHHs ik 38'A30Kk On1s1 ni08UWeHHSI pocmy M'a3ie y eonelibonicmie. [pu3HayeHHsI.
[HocnidHuku  eukopucmogyganu — ekcnepumeHmanbHull  Memod, po3pobnieHull  mpboMa  eKCnepuMeHmarnbHUMU  2pynamu,
KOHMPOMbo8aHUMU KOHMPONbHOK 2pynoko. KoxHa epyna ckrnadaembcsi 3 16 epasuis. [pakmukylme MemoO 8idXuneHHs, wob
possueamu nid2omosky M'asie (MpeHysaHHs 3 azamu, NIIOMEMPUYHUMU, 3MiliaHuMu | mpaduyiiHuMU Sk 2pynosuti KOHMPOSk).
Mamepian i memodu. [icns 3acmocysaHHs npoepamu mpeHysaHHs npomsizom 10 musxHig i nicris nikysaHHa cmamucmuyHo 6pym
pe3ynbmamu. Pesynbmamu. [ocriOHuku euseunu 3HayHi 8iOMiHHOCMI MiX nonepedHbolo i nocadold Ha Kopucmb nocm-
8UMIpIOBaHHSI Onsi KOXHO20 NpakmuyHo2o Memody Has4aHHs. 3anuc Ha Kopucmb epynu, Wo 3alMaembCs 8a2080K0 Ma
nnioMempuyHo niG20mMoeKoK, NOPIBHAHO 3 IHWUMU MOOENAMU HagyaHHsI, WO eUKOpUCMOoBYyombCsl 8 UboMy Q0CiOxKeHHI, 3a
pe3ynbmamamu hicris mecmyeaHHs. Y nepegazax 3millaHux (8ae i nnioMempuyHUX) nponeminu Hag4aHHsi OKPEMO 8 OCmaHHIl
KoHmponbHil 2pyni. Hawi pe3ynsmamu eidnosidatomb eucHoeky Valdan M, et al (2006), wo 3miwaHa nid2omoska - ue
ehekmusHicmb PO3BUMKY CUs, WO Xapakmepusyembcs weudkicmio [1]. [TopigHsHo 3 eazamu i [liomempuyHO OKpemo [2].
MidmeepdxeHo Toplica et al., (2002) npomszom 6cb020 MpeHysasnbHO20 Ce30HY [3].

Knroyoei cnoea: TpeHysaHHs 3 8azamu - [TnioMempuyHe mpeHysaHHs - 30amHicmb M'a3ie.

Introduction. Sports training is considered an educational task. It is based on scientific methods that are used in different
sides of preparation, physical appearance, skillfulness, planning and psychological training. Beyond the Principle of complementary
between these sides is realized in order to let the player reach the highest sports levels. For that, the sports training was planned on
scientific bases by wide spreading the use of different sciences to improve the players’ performance in executing the planned
program [4 ]. The game of volleyball is one of the group games, which is inevitably treated with the hand of evolution to develop the
game. Heconsiders himself one of the specificities of the favourite game. Currently, it is clearly showed that these creations are
distinguished from their dynamics and their excitations, in particular, those who are more defensive at the moment of the attack.
They are rich in technical skill games. Indeed the last ESRB includes smash of passage with different types of shipment, striking,
blocking, reception service and receipt of bullets.

The training with weights has an important role in the development of muscle strength of the volleyball player as the nature
of the performance skills in this sport requires a force characterized by the speed and then the training with weights is necessary
among the contents of training programs 5]. Additionally to the Plyometric training techniques that are used by athletes in all types of
sports to increase strength and explosiveness [6]. Plyometric consists of rapid stretching of a muscle (eccentric action) immediately
followed by a concentric or shortening action of the same muscle and connective tissue. The stored elastic energy within the muscle
is used to produce more force that can be provided by a concentric action alone [7].

For many researchers, plyometric training becomes one of the methods commonly used in the development of the
distinctive force as fast as many of the sporting activities that require the integration of the maximum speed with maximum force
muscle. Where this method contributes to overcoming the problems that the development of the distinctive strengths characterized
by the speed faces [8]. Mentioned by Gambita (1999) that an attempt is made to reach a maximum degree of efficiency with force
with methods, which are different or opposite in the direction inside the module or within a range of exercises9. Likewise, it is
possible across the exchanging between weight either by using the explosive manner/method or by changing the load level or by
changing the kind of contraction and muscle tension or from weight to plyometrics.

According to previous studies, the researchers concluded that the use of plyometric training has great importance in the
development of physical characteristics and so does the training with weight. These studies agreed on the necessity of using both
methods to develop the muscle power, especially the lower limbs and the process of upgrading [10 ].

Matavulj et al (2001) found that Plyometric training improved jumping performance in teenage basketball players11] and
Kotzamanidis (2006) reported that Plyometric training enhanced jumping performance and running velocity in prepubertal boys [12 ].

The problem of the study design while observing the training sessions concerning the national championship teams of
volleyball. It was obvious that there was a lack of diversification and combining modern method of training, particularly about special
physical attributes development referring to this point of view the current study focuses on the use of both weight and plyometric

9



Haykoeuti yaconuc HITY imeni M.I1. JpazomaHoea Bunyck 2 (108) 2019
Scientific journal National Pedagogical Dragomanov University Issue 2 (108) 2019

training to know the exchanging relationship between both methods in muscle and acclivity development for the volleyball players.
This study aims to find out the reciprocity relationship between the weight and plyometric training and its impact on the
muscle capacity and the acclivity for the volleyball players through a proposed training program to identify:
1- The effect or the impact of weight and plyometric training on the muscle capacity and accession for the volleyball
players.

2- Differences had taken place between the effect of training with weights and training with plyometrics, weight and
plyometric training on the muscle capacity for the volleyball players.

3- The reciprocity relationship has an impact on the effect of training with weights and training with plyometrics, weight and
plyometric training on the muscle capacity for the volleyball players.

Methodology: Researchers used the experimental method by choosing four groups. Three of them experimental and one
control.

The research sample: The sample included 64 basketball players(16-18years) exercising in 04 teams from the West
regional championship divided into equal four groups, with 16 players for each group. The first group using weight training, the
second group using plyometric training, the third group using both kind of training and the fourth group is the control sample.

Physical tests:

1- Three partridge with right leg.

2- Three partridge with left leg.

3- Push medical ball (3kgs).

4- Vertical jump test.

Test protocol: Three partridges right/left leg: this test aims to measure the power characterized by the speed for the
legs muscles. The candidate stands on one of his feet at the start line executing consecutive three partridges for as long as possible
distance. Two tries are given for each leg (right/left). The best result is taken.

Push medical ball (3kgs). The candidate takes the initial position behind the start line holding the medical ball 3kgs
standing in front of the throw zone. After giving the signal the candidate tries to throw the medical ball for as long as possible
distance without lifting his feet from the ground while throwing. The best try is counted.

Vertical jump height test (VJHT). The vertical jump test has been shown to be a reliable test in measuring the jump
performance of athletes. Each subject performed two practice jumps prior to testing to ensure proper jumping techniques. They were
instructed to jump vertically (initiated from a knee flexion of 90°) and execute a maximum vertical jump while swinging their arms
actively. Jump height was determined using a measuring tape fastened to a dark paper on which each candidate’s pre-test and post-
test jump chalk prints would be clearly recorded. Each candidate performed 2 practice jumps and the best score was used for
analysis.

The main experiment: The fundamental experiment was applied for 10 weeks at a rate of three training sessions per
week. The duration of each session was 100 mn taking into account the training load principals. The first group used a weight-
training program, the second team Plyometric training while the third group applied a mixed training program combining training with
weights and plyometrics, while the fourth group receive an ordinary training program.

Results
Table 1
Shows the parity homogeneity between the four groups in the variable under research.
Tests Source of variation Total square | Average P value | Level significance
deviations squares calculated

Three (3) Between groups 0.28 0.09 0.46 Non-significant

partridge with right leg Within groups 13.01 0.26

Three (3) Between groups 0.04 0.01 0.14 Non-significant

partridge with left leg Within groups 5.02 0.06

Push medical ball (3kgs). Between groups 0.89 0.39 0.74 Non-significant
Within groups 24 .44 0.37

Vertical jump test fixture. Between groups 0.25 0.09 1.66 Non-significant
Within groups 4.59 0.06

F tabular value at the significance level 0.05=2.76  Degree of freedom (03,60).

It is obvious from the table that there were no statistically significant differences between the four groups (experimental &
control). Because the calculated value is between 0.09 and 1.66 which is inferior of the tabulated (2.76) which confirmed parity
before starting the basic study.

Table 2
Shows the differences between pre-test and post-test in each method

Statistical study Pas-test Post-test T value
Samples Tests X Y X Y calculated
Training with | Three partridge with right leg 3.76 0.18 4.79 0.10 20.06
weights group Three partridge with left leg 3.25 0.07 4.48 0.5 18.16

Push medical ball 3kgs. 9.12 1.26 12.18 1.60 9.02

vertical jump test fixture 3.14 0.33 3.67 0.25 6.30
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training with | Three partridge with right leg 3.51 0.1 4,97 0.21 17.04
plyometric group | Three partridge with left leg 3.21 0.06 4,68 0.20 19.41

Push medical ball 3kgs. 8.06 1.28 12,58 1.42 7.77

vertical jump test fixture 3.12 0.22 3,92 0.27 6.41
Mixed  ftraining | Three partridge with right leg 3.52 0.12 5.10 0.22 23.51
group Three partridge with left leg 3.15 0.211 4.95 0.30 19.97
(weight & | Push medical ball 3kgs. 8.00 1.25 13.31 1.29 10.26
Plyometric) vertical jump test fixture 314 | 0.24 4.02 037 | 667

Three partridge with right leg 3.49 0.36 4.41 0.29 7.75
The control group | Three partridge with left leg 3.19 0.39 3.58 0.36 7.81

Push medical ball 3kgs. 8.25 1.38 10.06 1.33 8.24

vertical jump test fixture 2.98 0.40 3.34 0.56 4.50

Tabulated T value at 63 degrees of freedom and significant level 0.05= 2.13.

Through the results obtained and mentioned in the above table, it is clear that the differences were statically significant
compared to the Tabular T value 2.13 in all tests for all the groups in favour of post-measurement. Because the T calculated value is
between 6.3 and 23.6 for the experimental groups while the controlled group is between 4.5 and 14.66 and all of them are superior to
the tabulated value (2.13).

Table 3
shows the post-test analysis between the four groups for the physical tests under study

Tests Variation Total square | Average P value | Level of

Source deviations squares calculated significance
Three (3) partridge with right | Between groups 6.27 2.09
leg Within groups 3.43 0.05 41.8 Significant
Three (3) partridge with left | Between groups 9.18 3.06
leg Within groups 4.95 0.08 38.25 Significant
push medical ball 3kg Between groups 52.39 17.46

Within groups 128.68 2.14 8.15 Significant
Vertical Between groups 4.39 1.64
jump test fixture Within groups 10.52 0.17 8.58 Significant

F tabular P value at the significance level 0.05=2.76, the degree of freedom (03,60).

From the results illustrated in table (03) it is obvious that F statistical is a significant difference. Support by mean in the
benefits of mixed (weights and Plyometric) flown by training separately at the last control group.

Discussion. Table (02) is clear that there were no moral differences between the four groups (experimental &control)
which mean that there was a case of homogeneity. As well as Table (03) shows the presence of statistically significant differences
between pre and post measurements for each group in favour of post-measurement in the test under research. The presence of
statistically significant differences for the controlled group in favour of post-test is due to the effect of the executed training but this
was a slight improvement. This what we do notice through the T calculated value which was between 4.50 & 23.51 for the applied
tests by comparing the pre and post measurement which was in favour of the post-tests for each group. In the opposite of means
that are in favour of mixed training group (weight & Plyometric) compared to another model. See figure1.

Figure 1. Shows differences between groups in post-test based on means in tests practised.
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For the plyometric training group also the statistically significant differences were in favour of the post-test. This what we do
notice through the T calculated value, which was between 6.43 & 19.41 for the applied tests by comparing the pre and post
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measurement for the Plyometric training group. Support by Valdam et al., (2006) concerning the force development characterized by
the fastness, the same results obtained by the weight-training group and this also agreed with Hofman study (2007)10]. However,
the mixed training group were the best based on means calculate present in figure 1. This means that the mixed training, which
combines both weights and plyometrics, is better than the training with each one of them separately and its use is necessary for the
player's muscles force development.

This what has been obtained from the results to prove while comparing between the pre and post measurements by using
T (6.67, 19.97) for the group using both weight and plyometric training. It is clear from what has been said above that there is great
progress which confirms, also, that the mixed training method has a huge effect in the power development characterized by speed
and this what Chu D.A [ 6 ] mentioned inviting to use this kind of training throughout the training season.

- In the test of three partridge with right and left leg, we notice the superiority of the weight-training group on the plyometric
training group; this is due to the motor performance nature of basketball game than long jump. Matavulj et al. (2001) found that
Plyometric training improved jumping performance in teenage basketball players11].

- Concerning the push of medical ball test, the differences were not statistically significant between weight and plyometric
training and mixed training in favour of the mixed training. Hence, the differences were statistically significant between the mixed
training group and the controlled group in favour of the mixed training [13 ].

- Through the results obtained by the mixed training group, which were the best, we are convinced that the diversity in the
use of both weight and plyometric training is very important to obtain the best results in the force development characterized by
fastness (muscle capacity) for volleyball players.

This kind of training has a great impact on the jump improving through the explosive power improvement for the legs’
muscles based on the contraction of the central and no-central muscles so that the muscles fibres contractions (extension &
shortening). This is what Kotzamanidis (2006) confirmed12]. He reported that Plyometric training enhanced jumping performance
and running velocity in prepubertal boys.

- For the vertical jump, the differences were statistically significant between all the groups In the vertical test the F
calculated value 8.58 which is superior to the tabulated (2.76) in favour of the group using both weight and Plyometric training [3].

The researcher attributed the vertical jump was the best for the plyometric training because of the quick muscle strength
use. In another hand the researcher explained this by noticing that the biometrical training consisted on high jump exercises which
increase muscles fibres excitability that lead to the involvement of a large number of them giving birth to a strong and fast contraction
increasing exploding performance, this is in conformity with what rahimi, naser (2005)2]. In another hand, the mixed training group
was the best among all the experimental groups proving the study held by Valdan M and others, which mentioned that the
differences between weight training with plyometric have more effect than training separately [14].

Conclusion. In order to raise the level of the volleyball game, we have to focus on the best preparation of the training
program, which takes in account the requirement of efficiency by the use of the most appropriate and most successful training
methods. Support by this study in the benefits of mixed training, which improve strength and power, additional to preserve maximal
sprinting speed in athletes, according to Rahimi, Naser (2005)2]. Admitted by Kotzamanidis (2006) in its impacts great then their
used separately [12]. The results obtained are in conformity; also, with the results obtained by Matavulj (2001) to maximal power
production mixed training is the best to approach than weight or plyometric training alone11].
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Acayniok 1.0.
KaHOudam Hayk 3 (hi3u4yHO20 8uxo8aHHs i cnopmy, doyeHm
BiHHUybKUl OepxaeHull nedazoeiyHull yHieepcumem imeHi Muxadina KouyrobuHcbK020

MPAKTUYHA PEANI3ALIS KOHLEENUIT NPO®ECIMHO-NPUKNALHOI ®I3UYHOI NIAFOTOBKW CTYAEHTIB MUCTELIbKUX
CMELIANBHOCTEMN

MposedeHe OocnidxeHHs wodo eU3HaYeHHS MemoOUYHUX nepedymo8 ma  HayKoBUX 3HaHb Ofii CMBOPEHHS,
0brpyHmysaHHs KoHuenyii  npocecitiHo-npuknadHoi ghiduyHoi nideomosku cmydeHmig mucmeybKux cneuianbHocmed. 30ilicHeHo
meopemuKo-MemoduyHe y3aeanbHeHHs ma (hopMyITo8aHHs MemodonioeiyHoi 0CHOBU pobomu, a came OKpecneHHs nompebu
CMEOPeHHsI KOHYenuii npohecitiHo-npuknadHoi gi3uyHoi nideomosku cmydeHmie MucmeubKux cneyjianbHocmel cnpsiMosaHoi Ha
hopmysaHHs iXHb020 €8i00M0O20 cmaegneHHs1 00 hopmysaHHS ma 3bepexeHHs npogheciliHo2o 300pos’s. Pospobka koHuenuii
nepedbayae epaxysaHHs nepedymos peanisauii npogeciliHo-npuknadHoi ¢hisuyHoi nid2omosku y 3akmadax Kynbmypu i Mucmeyms,
30Kpema couianbHo-nedazoeiyHux, ocobucmicHux (MomueauitiHux) ma biomoziyHux. OkpecrieHo psd KoHuenmyanbHuUX nioxodis, sKi
cryeylomb  nidrpyHmsaM  Memu, 3agdaHb, hpuHYUNnie peanisauyii  KOHUenuil: cucmeMHul, 2ymaHicmuyHul, 0cobucmicHo-
opieHmosaHud, iHOugiOyarnbHull, mexHonoeidHul. Knyosumu KoHuenmyansHuMu hidxodamu npakmudHoi peanizauii npogecitiHo-
npuknadHoi izuyHoi nideomoeku cmydeHmie Mucmeubkux cneyianbHocmeli € ocobucmicHul i disinbHiCHUL nidXxodu 3 8paxy8aHHIM
ocobnugocmeli malibymHboi npocpecii. B cmammi npedcmagneHo ¢hpaemeHm npakmuyqHoi peanisauii KoHuenuii Ha npuknadi
anaopummy mexHonoaii  Kopekuii  ¢hisuyHo20 cmaHy cmydeHmie cneyianbHocmi  «My3uyHe mucmeumeoy  cneuianizauii
«opkecmposi Oyxosi ma y0apHi iHcmpymeHmuy.

Knroyoei crnosa: cmydeHmu cneuianbHocmi «My3udHe mucmeymeoy, mexHonoaisi, npogeciliHo-npuknadHa bisuyHa
nidzomoska.

Acaymok WN.0. [lpakmuyeckass peanusayusi KOHUenyuu npogheccuoHanbHo-NPuknadHol  ¢pusuyeckoll
nodzomosku cmydeHmoe cneyuankHocmu uckyccmeo. [IposedeHo uccrnedosaHue Nno onpedeneHulo MemoouYecKux
npednockinok Ansi co30aHusi, 060CHOBaHUS KOHUENUUU npoghecCuoHabHO-npuknadHol uaudeckoli nod2omosku cmydeHmos
cneyuanbHocmu uckycemeo. OcyuwiecmeneHo meopemuko-Memodudeckoe 060bweHue U (hopMynupogaHue Memodonoauyeckol
0CHO8bI pabombl, a UMEHHO onpedeneHue nompebHocmu C030aHusi KOHUENUUU npoghecCuoHanbHO-NpuUKnadHol ¢husuyeckol
nodzomogku cmydeHmos cheyuanbHOCMU UCKYCCMBO HanpagnieHHoU Ha (hOPMUPOBaHUE UX CO3HaMeNIbHO20 OMHOWEHUS K
¢hopmUpOsaHUK U COXpaHEHUK NhpogheccuoHabHo20 300posbs. Paspabomka koHuenyuu npednonazaem yyem npednochIok
peanusayuu npogeccuoHansHo-npuknadHol ¢husuyeckoll No020mMosKU 8 YYpexAeHUsX Kymbmypbl U UCKyccmes, 8 YacmHocmu
coyuanbHo-nedaz0auyeckux, TUYHOCMHbIX (MOmMuBayUoHHbIX) u buonoeudeckux. OnpedeneHbi psd KOHUenmyasnbHbIX nodxodos,
Komopble Cryxam OCHO8OU uenu, 3aday, NPUHYUNO8 peanusayuu KOHUEnuuu: cucmeMHbIl, 2ymaHucmuyeckud, UYHOCMHO-
OpUEHMUPOBaHHbIL,  UHOUBUOYasbHbLIL, mexHonoauyeckull.  KnwoyegbiMu  KOHUenmyanbHeiMu nodxodamu  npakmuyeckol
peanusayuu  nPogheccuoHanbHo-NpuknadHol ¢husuyeckoll nodzomosku cmydeHmo8 XyOOKEeCmeeHHbIX —cheyuanbHocmel
A8/155eMes TUYHOCMHbIU U desimenbHOCMHbIU Nodxodk! ¢ ydemom ocobeHHocmeli 6ydywell npogheccuu. B cmambe npedcmaesneH
thpaemeHm npakmuyeckoll peanusauuu KOHUeNyuu Ha npuMepe anaopumma MexHOI02UU KOPPEeKUUU (hu3u4ecko2o COCMOsHUS
cmy0eHmos cneyuanbHocmu «My3bikabHoe UCKyccmeoy cneyuanu3ayuu «opkecmposbie Oyxosbie U yOapHbIe UHCMPYMEHMbI».

Knroueeble cnoea: cmydeHmbi cneyuanbHocmu «My3sbikanbHOe UCKYCCMeo», MexHOomoaus, npoheccUoHanbHo-
npuknadHas usuyeckasi nod2omoska
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