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SUMMARY: The aim of this study is to determine whether there is a statistically significant difference in morphological
characteristics and motor abilities of the first and second league female volleyball players. The sample comprised af @0tipéayer
first and 20 players of the second league. Only those female volleyball players who completed the whole measurement grogram wer
included in the sample. Subjects underwent measurement of morphological characteristics (7 variables) and motor abdiies)8 va
Statistically significant differences were determined with t-test for independent samples. The results of the researdhtstrevatba
no statistically significant differences in morphological characteristics and motor abilities of the first and seconditedgwelieyball
players. The difference was found only in the variable for assessing balance in favor of first league female volleyhall players
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INTRODUCTION

Volleyball is very popular nowadays, not only as &uccess in volleyball certainly depends on the morphological
recreational activity but also as a professional sport, playetaracteristics of the already formed athlete, based on body
by a large number of players of both genders (Bogtat, height and mass, and is valued according to their current
2020). Volleyball is one of the youngest ball games, andge (Marelicet al, 2008).
therefore, one of the most popular sports in the world. This
sport is said to be one of the most interesting ones, since it  The very characterization of volleyball as a dynamic,
comprises fast and versatile body movements, such as junfpst and attractive game leads to the need to develop those
rolls, and throws, with quick reactions to different situationsbilities that can further use this characteristic to achieve
Volleyball is a dynamic and complex game, abounding ithe best possible sporting achievement. In addition to the
various forms of movement, so it could be defined aspeed and strength of volleyball elements and the explosive
polystructural and acyclic (Jankovic & Marelic, 1995). Thestrength of the upper and lower limbs, other abilities such as
modern volleyball game requires a high level of basic araility, speed, reactivity, speed and strength of the hands are
specific motor skills, as well as morphologicalalso extremely important, while other abilities, especially
characteristics, concerning the positions on the field, whigkpetitive strength, shouldn’t be neglected (Alic-Partic,
is a significant component for achieving top results (Bojani2002). The characteristics of volleyball are multiple and
et al, 2016). The optimal morphological characteristics ahultidimensional, and in addition, some traits and abilities
athletes largely depend on the chosen sport, however, ib&sically have to be above average if one wants to achieve a
often seen in the literature that better results are achievedtbp sporting result (Jankovic & Marelic, 1995). The
those whose body composition and somatotype are adapiecteasing number of players who perform in clubs creates
to the requirements of a particular sport (Martin-Matilas an adequately larger base for selection and the formation of
al., 2014; Noutsost al, 2019; Ljubojevicet al, 2020a). higher quality senior representative selections. It is evident

1 Faculty for Sport and Physical Education, University of Montenegro, Niksic, Montenegro.
2 First secondary vocational school, Niksic, Montenegro.

Received: 2022-09-30  Accepted: 2022-11-14

181



BOJANIC, D.; LJUBOJEVIC, M.; MALOVIC, P.; NOKIC, A. & VUJOVIC, M. Morphological characteristics and motor abilities differences: first and second montenegrin league female
volleyball playersint. J. Morphol., 41(1)181-187, 2023.

that the development of volleyball in the world has &een taken for the purpose of this study: body height; body
tendency to progress, and that to achieve top results, thass; arm span; hand length; chest circumference; hip
engagement of latent potentials is necessary, and they meistumference; upper leg circumference and 8 variables of
be explored. A large number of authors researched ttilee motor space: long jump from a standing position; high
anthropological characteristics of volleyball playersjump from a standing position; sprint 20 m; t-test; reach
morphological differences between teams, various playifrgeight; deep bend on the bench; stork test with closed eyes;
positions, and different levels of competition, preciselyying down, sitting for 30 s.

because they are of great importance for achieving excellent

results (Malousarist al, 2008; Shepparet al, 2008; Palao Method of data processingThe data obtained through the

et al, 2008). The quality selection and identification of theesearch have been processed by descriptive and comparative
genuine talent are very demanding and complex process thtatistical procedures SPSS 20.0, adjusted for use on perso-
requires a good knowledge of anthropometry and bodal computers. For each variable, central and dispersion
composition that are strongly linked to high performance iparameters have been taken into consideration. Differences
sports (Srhogt al, 2006; Ljubojevicet al, 2020b). Good in morphological characteristics and motor abilities of the
situational performance can be evaluated by a combinatigalleyball players in these two-level competitions were
of placements of the team in the competition and by tletermined by using a discriminatory parametric procedure
status of players within the team (Grgangétpal, 2006). On  with a t-test for small independent samples, with a statistical
a sample of a younger population of female volleybaBignificance of p<0.05.

players, it was determined that boosting situational efficiency

produces better results in all applicable motor tests, especially

in tests for the assessment of explosive strength, accurd&ySULTS

and agility (Grgantoet al, 2006).

The aim of this research is to compare morphological This part of the paper provides a review of the basic
characteristics and motor skills of the female volleybaBtatistical data related to the morphological characteristics
players of the first and second Montenegrin volleybaind motor skills of subsamples of volleyball players of the
leagues of two competition levels, in order to determiniérst and second leagues. Certain deviations that these
whether certain specificities can make a difference in tistatistical sets had in terms of variables were pointed out, as
quality of the competition in which the players perform. well as a presentation of their homogeneity or heterogeneity.

Furthermore, the authors discuss each variable deviation
separately concerning the normality distributions, as well
MATERIAL AND METHOD as the possible deviations from the standard Gaussian curve.

The analysis of the central and dispersion parameters

Sample of subjectsThe sample of respondents consistedf the morphological characteristics (Table 1), comprising
of female volleyball players who play in the senior first anthformation on the basic statistical parameters of the varia-
second Montenegrin volleyball leagues. The total numbetes of the morphological characteristics of the subsample
of respondents was 40. They have been divided into twbvolleyball players of the first league, begins with an insight
subsamples: a subsample of female volleyball players in timo the column of standardized coefficients of asymmetry
first division (n=20) and a subsample of female volleybatf skewness distributions (Sk), which ensures the verification
players in the second division (n=20). Based on the type aff the agreement of the distribution of empirical data with
research, the sample of respondents will include ontie theoretical ideal Gaussian distribution. It is seen that there
volleyball players who complete the complete treatment afe no significant deviations from the normal distribution of
measurements and the complete treatment of testing. Tresults for this parameter.
volleyball players were tested after the 2021/22 season
ended. All participants signed the consent form approved, The parameters for evaluating the homogeneity of
formulated by the Declaration of Helsinki. the group, as well as the coefficient of variation indicate

that all parameters are within normal limits of homogeneity.
Sample of measuresAnthropometric characteristics With each variable, it is evident that there are indications of
measurements have been carried out concerning the basiexceptionally homogeneous set.
rules and principles related to the selection of measuring
instruments and measurement techniques standardized by The analysis of Table I, providing information on
the (IBP) guidelines. Eight morphological measures havhe central and dispersion parameters of the morphological
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Table I. Central and dispersion parameters of the morphological characteristics of subjects of the first league volleybplé subs
(n=20).

M Min Max R SD KV Se Sk Ku
ATV 173.60 162.00 181.00 19.00 4.92 284 1.10 -0.54 -0.08
ATM 64.15 51.00 79.00 28.00 7.56 11.79 1.69 0.15 -0.82
ARR 173.70 166.00 182.00 16.00 4.38 2.52 0.98 0.33 -0.77
ADS 19.02 18.00 20.50 2.50 0.73 3.86 0.16 0.24 -0.53
AOG 87.25 74.00 101.00 27.00 6.07 6.96 1.36 0.23 0.91
AOK 85.55 76.00 98.00 22.00 6.25 731 1.40 0.58 -0.73
AON 51.35 42.00 60.00 18.00 4.83 9.40 1.08 -0.42 -0.23

n — number of respondents; M — arithmetic mean; Min — minimum value; Max — maximum value; R — variation width; SD — staatiang ¥ —
coefficient of variation; Se — standard error of the arithmetic mean; Sk — Skewness; Ku — Kurtosis.

Table II. Central and dispersion parameters of the morphological characteristics of the respondents of the second ldajue volley
subsample (n=20).

M Min Max R SD KV Se Sk Ku
ATV 173.20 163.00 185.00 22.00 7.07 4.08 1.58 0.05 -1.33
ATM 61.40 51.00 78.00 27.00 7.83 12.75 1.75 0.57 -0.70
ARR 173.30 161.00 185.00 24.00 6.75 3.90 1.51 -0.23 -0.76
ADS 19.10 17.50 20.50 3.00 0.95 5.00 0.21 -0.01 -0.76
AOG 85.65 73.00 99.00 26.00 6.12 7.14 1.37 0.19 0.38
AOK 86.10 75.00 99.00 24.00 6.39 7.42 1.43 0.20 -0.40
AON 50.55 44.00 59.00 15.00 3.82 7.55 0.85 0.37 -0.01

n — number of respondents; M — arithmetic mean; Min — minimum value; Max — maximum value; R — variation width; SD — stdatiand K&’ —
coefficient of variation; Se — standard error of the arithmetic mean; Sk — Skewness; Ku — Kurtosis.

characteristics of the subsample of volleyball players of the The analysis of the central and dispersion parameters
second league, offers a precise overview of the columns farmotor skills presented in this part of the article resulted in
the valorization of the asymmetry and flattening of than interpretation and tabular presentation of the results
Gaussian curve. There is no statistically significant violatioobtained by the method of descriptive statistics, in the case
of the normality of the distribution and frequencies of thef variables for the assessment of motor skills in both
results concerning the ideal Gaussian curve for each varsathsamples. Table Il contains information on the basic
ble, which indicates that most of the values are around thtatistical parameters of the motor skills of the examinees of
ideal zero. the first league volleyball subsample, especially the column
of asymmetry and flattening of the results concerning the
The coefficients of variation indicate that all varia-hormal distribution. There is a significant deviation from
bles are within the limits of marked homogeneity, while ththe normal distribution of the results regarding one varia-
variable for the assessment of hand span (ARR) has thle. Itis a variable for evaluating vertical jumpiness (MSUV),
highest homogeneity of results. Moreover, the relationshiphere the value of skewness is Sk=1.56, and kurtosis
between the calculated values of the standard error of #ie=4.21, which indicates the shift of the Gaussian curve to
arithmetic mean and the standard deviation indicates ttee right, while the positive curvature of the curve is visible.
minimum dispersion of the results. Therefore, it can be concluded that numerically higher results

Table Ill. Central and dispersion parameters of the motor skills of subjects of the first league volleyball subsample (n=20).

M Min Max R SD KV Se Sk Ku
MSUD 178.30 150.00 217.00 67.00 20.39 1143 4.56 0.62 -0.69
MSUV 36.05 30.00 50.00 20.00 4.45 12.36 1.00 156 421
MS20 3.64 3.34 3.90 0.56 0.17 4.72 0.04 -0.41 -0.69
MTTS 12.84 12.05 13901 1.86 0.59 4.56 0.13 0.48 -0.85
MDVS 222.95 205.00 235.00 30.00 8.16 3.66 1.82 -0.21 -0.51
MDPK 9.88 0.00 20.00 20.00 594 60.15 133 0.43 -0.51
MSzO 20.53 10.08 54.80 4472 12.92 62.93 2.89 181 2.48
ML 30 18.70 15.00 23.00 8.00 2.00 10.71 0.45 -0.11 0.26

n — number of respondents; M — arithmetic mean; Min — minimum value; Max — maximum value; R — variation width; SD — stdatiand K& —
coefficient of variation; Se — standard error of the arithmetic mean; Sk — Skewness; Ku — Kurtosis
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prevail concerning the arithmetic mean, while the result®lleyball leagues are shown in Table V. The results of the t-
are, again, grouped around the mean value. The situationmest undoubtedly reveal that there is no statistically significant
similar to the MSZO variable (balance assessment varidifference between the subsamples of volleyball players of
ble). the first and second leagues for any variable. With this, it is
possible to conclude that no statistically significant difference
The coefficient of variation shows that most of then morphological characteristics was found between first and
variables are within the framework of an exceptionallgecond-division volleyball players.
homogeneous set, while the moderately heterogeneous set
could be analyzed using the two variables: the one for An overview of Table VI, which observes the
assessing flexibility (MDPK, KV=60.15) and the other fordifferences in motor skills between subsamples of volleyball
balance (MSZO, KV=62.93). Therefore, the references fdayers from the first and second leagues, clearly shows that
the results between the respondents were large. The retiwre is a statistically significant difference in only one va-
height variable (MDVS) has the greatest homogeneity. riable. It is a variable for assessing balance, the Stork test
with closed eyes (MSZO), where at the p=0.00 level of
Table IV which comprising information on the basicstatistical significance, a difference was determined in fa-
statistical parameters of the variables for assessing the mior of the subjects of the first league subsample, with a t-
tor abilities of the examinees of the second league volleyballue of 3.17 differences. Female volleyball players from
sub-sample, shows a non-significant deviation frorthe first league achieved better results on this test by an ave-
normality in the variable for assessing the running spee@ge of 10.09 seconds compared to their colleagues from
The value of kurtosis (Ku=2.78) and skewness (Sk=-1.2%)e second league.
indicates a shift of the curve to the left as well as a sharper
peak. The results are numerically lower and grouped around A Figure display is often needed, when it comes to
the arithmetic mean. The values of the other variables adentifying differences, not only for the purpose of making
within normal limits. a clearer picture of the significance of the differences, but
also for the distribution of the results. Looking at Figure 1,
The MDVS variable has the highest homogeneity, asis clear that the differences in the mean values of the results
was the case with the first league volleyball subsample, whiler the variable MSZO are significant. With such a plastic
the MSZO variable has the characteristics of moderatisplay of differences it is possible to conclude that, when it
heterogeneity (KV=56.60). comes to motor skills, differences exist in the balance
assessment variable. There were no statistically significant
Differences in morphological characteristics andlifferences in the other variables. Therefore, they will not
motor skills between volleyball players of the first and secorigk observed in this part of the article.

Table IV. Central and dispersion parameters of the motor skills of the examinees of the second league volleyball sub€dmple (n=2

M Min Max R SD KV Se Sk Ku
MSUD 179.70 156.00 206.00 50.00 15.27 8.50 341 -0.04 -1.11
MSUV 34.75 26.00 43.00 17.00 3.80 10.92 0.85 -0.04 1.04
MS20 3.76 2.88 4.21 1.33 0.30 7.92 0.07 -1.25 2.78
MTTS 12.99 10.08 17.20 7.12 2.02 15.56 0.45 0.60 -0.77
MDVS 221.90 198.00 236.00 38.00 9.95 4.48 2.22 -0.60 0.09
MDPK 10.85 3.00 18.00 15.00 5.05 46.57 1.13 -0.32 -1.50
MSzO 10.44 3.20 24.00 20.80 5.91 56.60 1.32 0.74 -0.02
ML 30 19.75 14.00 27.00 13.00 3.75 19.01 0.84 0.28 -0.92

n — number of respondents; M — arithmetic mean; Min — minimum value; Max — maximum value; R — variation width; SD — stdatiang ¥’ —
coefficient of variation; Se — standard error of the arithmetic mean; Sk — Skewness; Ku — Kurtosis.

Varijabla M —prva liga M —drugaliga  t—vrijednost p Table V. Differences in morphological

ATV 173.60 173.20 0.21 0.84 characteristics between subsamples of first
ATM 64.15 61.40 1.13 0.27 and second division volleyball players (t-

ARR 173.70 173.30 022 0.83 test).

ADS 19.02 19.10 -0.28 0.78

AOG 87.25 85.65 0.83 041 M — arithmetic mean; t - value - strength of

AOK 85.55 86.10 028 0.78 differences between groups; p — statistical

significance of differences.

AON 5135 50.55 0.58 0.56
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Table VI. Differences in motor abilities between subsamples of first and second divisioh explosive power, there is a

volleyball players (t-test). significant difference in favor of
Varijabla M - prva liga M - drugaliga t —vrijednost p better-trained volleyball players. A si-
MSUD 178.30 179.70 -0.25 0.81 milar relationship was also expected
MSUV 36.05 34.75 0.99 0.33 in this research. A more detailed
MS20 3.64 3.76 -1.44 0.16 conclusion will be made in the further
MTTS 12.84 12.99 -0.33 0.74 " continuation of the work, as well as
MDVS 222.95 221.90 0.36 0.72 the valorization of the set hypotheses
MDPK 9.88 10.85 -0.56 0.58
MSZO 20.53 10.44 3.17 0.00* andthe general goal of the research.
ML30 18.70 19.75 -1.10 0.28
M — arithmetic mean; t - value - strength of differences between groups; p — statistical significance I we compare the average
of differences. height of first and second-league
female volleyball players in Montenegro, with the results
2 of other scientific studies conducted on a similar sample of

subjects (Nikolaidiset al., 2012) - 168.5 cm, Croatian
volleyball league female players (Grganttval, 2006)

26 I

24

whose average was 174.8®.57, researched by Madh

# al. (2010) - 179.1% 6.73 cm, Martin-Matillagt al (2014)

20 -179.8+ 7.1 cm, Carvalhet al (2020) - 176.3% 6.21,

o 18 Noutsoset al (2019) - 176.5 5.7, Radwet al (2015) -
2 167+ 0.79 cm. Based on the results of a study by Almeida

E— & Soares (2003), carried out on young Brazilian female
volleyball players' where the mean height was 126M

cm, we can conclude that Montenegrin volleyball players
deviate to a certain extent from the results when in terms
of height of the players of quality European teams. Based
on the above studies, we can conclude that Montenegrin
Subuzarak female players, when it comes to height as one of the most
important factors for achieving top results in volleyball, is
at a very high level compared to the values of volleyball
players in other national leagues.

1
s L

Fig. 1. Differences of the MSZO variable between subsamples.

DISCUSSION Height is seen as an extremely important factor in
achieving topresults in volleyball. Therefore, we can
consider that this is exactly the limiting factor for

Modern volleyball today is an extremely dynamiaviontenegrin volleyball players when it comes to
game that requires a high level of fitness, as well as techniggmpetitions and achieving more notable results in club
and tactical efficiency in the game which is directlyolleyball. Also, another complicating aspect for
conditioned by the body composition and morphologicafiontenegrin women's volleyball and coaches is the very
characteristics that are said to be extremely important diall base of players they have at their disposal, given that
top volleyball (Bojanie@t al, 2020). According to previous the women's league has only 10 clubs. Motor skills involved
research, especially (Marekt al, 2008), it is clear that n the realization of all kinds of movement, in their basis the
body height and mass make a clear distinction betweefficiency of organic systems, particularly the nervous-
volleyball players of a more advanced level of competitiomauscle, which is responsible for the intensity, duration and

In this case, such a thing was not shown, because ithigtion control, and the ability to provide powerful, fast,

evident that all the differences in the morphological spagrirable, precise and coordinated implementation of various

were absent, so the question of adequate selection of ghetor tasks (Bartlett al, 1991).

female players can be raised.

Today the practice accepts the following structure of

This disputes with some authors who determinellasic motor abilities: coordination, strength, speed,
the differences between the two levels of volleyball playersndurance , flexibility, balance and precision, as the dominant

Thus, the research of ladreeval (2015), proves that in apilities in the realization of the sport achievements, which

several segments of the motor area, especially in the figlgk the subject of this paper. Problem of specific motor skills
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is researched by many authors. Their findings are includgéh jaNIC, D.: LJUBOJEVIC, M.: MALOVIC, P.:
mainly in the area of the structure of the rally in volleybal\ok|c, A. & VUJOVIC, M. Caracteristicas morfoldgicas
or volleyball players and solving motor tasks in situationg| giferencias en habilidades motoras de jugadoras de voleibol

training or volleyball competition (Stojanovic & de la primera y segunda liga montenegring.J. Morphol.,
Milenkoski, 2005; Nesic, 2006; Liahova & Strelnikova.41(1y181-187, 2023.

2007). As for the results when it comes to motor tests, a
statistically significant difference was found in the varia- RESUMEN: El objetivo de este estudio fue deter-
ble for assessing balance in favor of first league femalginar sj existe una diferencia estadisticamente significativa
volleyball players, in the other tests no statisticadp |as caracteristicas morfolégicas y habilidades motoras
significance was found. Cacet al (2020) also came t0 ge |as jugadoras de voleibol de primera y segunda liga. La
similar results in some tests, where the results are similg{,estra estuvo conformada por 20 jugadores de primera y
in the high jump and 20m running variables. In the researgf jugadores de segunda liga. Solo se incluyeron en la mues-
conducted by Pocekt al (2020) also no significant {3 aquellas jugadoras de voleibol que completaron todo el
statistical differences were found in the tested variables MRograma de medicion. Los sujetos se sometieron a la medi-
relation to the player positions in the team. cién de las caracteristicas morfolégicas (7 variables) y ha-
bilidades motoras (8 variables). Las diferencias
It has already been highlighted that the selection ktadisticamente significativas se determinaron con la prue-
all age categories of female volleyball players ipg t para muestras independientes. Los resultados de la in-
Montenegro is performed based on a few parameters, WRjlgstigacion mostraron que no existian diferencias
other parameters have been rather neglected. As this kiidadisticamente significativas en las caracteristicas
of research is not common in Montenegro, thgorfoldgicas y habilidades motrices de las jugadoras de
implementation of the results can be multiple. In particysy|ejbol de primera y segunda liga. La diferencia se encon-
lar, this type of research could improve work programs ig solo en la variable para evaluar el equilibrio a favor de
all clubs in Montenegro, as well as work in nat'O”aIbSJugadoras de voleibol de primera division.
selections. The obtained data can influence the further
implementation of training processes, especially the process  pal ABRAS CLAVE: Caracteristicas morfolo-

of selecting players, which needs to be improved. T"{ﬁcas; Habilidades motoras; Véleibol; Diferencias.
results of the research will undoubtedly help further researeh
and the next researchers, who will want to build further on
this topic or to expand this same topic through a larg&EFERENCES
number of variables or a larger sample of respondents. Itis
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