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Abstract

The goal of our research study was to determine the relationship between indicators of planned and reactive
agility and selected parameters among female volleyball players in Nitra. Our research cohort comprised high
school female players (n=13, aged 16.2 £ 1.5 years, height 177.2 £ 5.1 cm) specializing in volleyball. The
comprehensive set of parameters under evaluation included reactive agility (Y-Agility test), planned agility (T-
Agility test), speed abilities, acceleration (measured through 5Sm and 10m dash), explosive power of lower limbs
and anthropometric indicators. To ensure measurement accuracy, we utilized Mircrogate photocells, a Witty Sem
Microgate signalling light device and Tendo power analyzer. Our research yielded noteworthy findings,
revealing statistically significant relationships at 1%, 5% and even the 10% level of significance within the realm
of sports games as determined through correlation analysis (Pearson correlation). In the domain of planned
agility, we identified a statistically significant correlation with the indicator of speed abilities, specifically the Sm
dash (r = .633; p = .020) at the 5% level of significance. Furthermore, a similar correlation was noted with the
10m dash (r = .626; p = .022), emphasizing the intricate link between planned agility and speed abilities.
Conversely, in the domain of reactive agility, our observations identified a statistically significant relationship
solely with anthropometric indicators, notably thigh length (r = .530; p = .062) and body height (r = —.480; p =
.097), both at 10% level of significance. Other monitored indicators, though diligently examined, did not exceed
the threshold of our predetermined level of significance. We believe that the insights garnered from such
research endeavors will contribute significantly to the enhancement of both reactive and planned agility, which
are an essential part of the training process in team sports.
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Introduction

Simonek (2013) states that agility as a movement ability, by its nature belongs to mixed movement
abilities. On the one hand, it is determined by the type of muscle fibre, and at the same time it is determined by
the quality of control and regulation of the CNS and analysers.

Simonek and Horitka (2020) differentiate two forms of agility performance - reactive and running
agility. Reactive agility is the ability to move quickly and change the direction of movement in response to a
previously unknown stimulus. A good level of both types of agility (running and reactive) according to Sheppard
and Young (2006) requires a combination of speed skills, dynamic balance, dynamic strength and coordination
abilities. Simonek (2012) also agrees with this statement of the authors, who also say that agility can be
constantly improved not only by developing movement skills, but also by practicing and improving movement
skills. Good level of agility performance can make the difference between a good athlete and an average one and
provide an advantage in avoiding injury. This definition of agility respects the cognitive components, visual
scanning, and decision-making that contribute to agility performance in a sport (Junpalee et al, 2023). Therefore,
agility is considered a factor necessary for success in team sports (Komsis et al, 2023). In their more recent
research also showed that successful performances in a team sport, such as soccer, requires the ability to change
direction, as well as decision-making skills.

According to Little and Williams (2005), running agility is defined by changing the direction of
movement, using turns, accelerations or stops. According to them, running agility is influenced by
biomechanical factors, motor, but also coordination skills such as dynamic strength or running speed. It is a
somewhat less demanding form of agility, where, according to the authors, no demands are placed on the
athlete's decision-making, as we can see with reactive agility.

Sheppard & Young (2006) present the reactive part of agility as the ability to change direction and
move quickly to an unknown stimulus from the external environment. Reactive agility requires a combination of
several skills such as dynamic balance and strength, coordination skills and speed skills (Fig. 1). They also talk
about a significant factor in reaction agility, which is time. At the same time, we can consider an external
stimulus as a sound signal, but also a light signal, either in the game itself or in tests. It is also necessary that
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players have a high level of cognitive-perceptual component in decision-making skills (Spasic et al., 2015, Jones
et al., 2009). The study of (Young, 2015) help us to understand two main parts of reactive agility like cognitive
and physical one. There have been done many researches connected with reactive agility and different motor
abilities or anthropometric parameters in last few years (Hornikova et al., 2021; Sattler et al, 2015.; Popowczak

et al, 2021; Pereira et al, 2018).
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Figure 1. Model of universal agility components (Sheppard &Y oung, 2006)

According to Pridal & Zapletalova (2003), in volleyball as a whole, in addition to strength skills, speed
skills are also important, the diagnosis of which is carried out using tests of movement skills. Among the most
well known tests of speed skills are the 50m dash, the 4x10m shuttle run, the Illinois agility test, the agility T-test
and the Y-test.

Author Abdelkrim et al. (2010) also carried out research in the field of team sports, planned and reactive
agility, who monitored the level and relationships between selected variables in individual age categories. He
evaluated the level of planned agility using the T-test in basketball players of the national team of Tunisia U18,
U20 and the women's team.

Paska et al. (2019, 2022) realized the research on the issue of reactive and planned agility, where they
monitored the impact of sports training in a selected competition period in female volleyball and floorball
players. Siskova et al. (2021) observed similar results in their study on male soccer players.

Volleyball players differ from the average population in slightly increased limb circumferences, a
narrow torso and strong-arm bones. Middle blockers who are the tallest should have a high jump and especially
high reach, which is important for repeated jumps and maneuvering at the net. Spikers or out-side hitters can be
smaller and lighter on average.

Their main role is emphatic smashes and high jumps, so they are equipped with more power. The
opposite players should be a combination - the reach of a blocker and the explosive power of a spiker. Setters
and libero players are mostly of smaller characters. Setters have tasks of a more technical-tactical type, and when
it comes to libero players, body height itself is not important, rather speed and selected coordination skills
(Grasguber & Cacek, 2008).

The most important conditional factors in volleyball are speed and strength motor abilities, as it present
several authors Pridal & Zapletalova (2003), Vavak (2011). They also emphasises that volleyball is characterized
as a speed-strength sport. They notice that volleyball is depending on somatic parameters (body height and body
weight, muscle mass and fat mass of the player) and anthropometric parameters (length of individual limbs of
the player). We distinguish between active and passive body mass in body composition. It is about muscle and
fat. In female volleyball players, the average amount of body fat is around 16% (Malousaris et al., 2008).

The aim of this research study was to determine the relationship between indicators of planned and
reactive agility and selected parameters among female volleyball players.
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Material & methods

A girls’ volleyball team that worked in Nitra represented our research group. At the beginning of the
work, we handed out informed consents to the players, which they had their parents sign at home to express their
consent to the girls' testing. The tested group consisted of a total of n=13 girls from the volleyball team aged 16.2
+ 1.5 years with an average height of 177.2 £ 5.1 cm and a weight of 67.4 + 8 kg and a BMI of 21.5 = 2.2. The
players played actively and regularly in the youth and junior women competition.

Indicators of selected motor abilities and anthropometric parameters: reactive agility test (RAT) was
chosen Y-agility test (Fiorili, Giovanni, 2017) using Witty Sem (Microgate Bolzano, Italy), planned agility test
(PAT) was chosen T-test (Paoule, 2000), 5 and 10m Run (www.topendsports.com/testing/tests/sprint.htm), Squat
with — calf rise (Laczo, Buzgo, Kovac, 2012), Spike and block reach (Satter, 2012).

Anthropometric parameters (arm length, thigh length, foreleg length, body height when sitting), body
height and body weight.

The testing was carried out once during the competition period, when the members of the team
completed a weekly microcycle of 5-8 training units lasting 90-120 minutes. The conditions in which the testing
took place were standard, and before the actual testing, we carried out a thorough warm-up of 15 minutes.

The evaluation of the obtained data took place as follows: we performed the normality of the sample
distribution using the Shapiro-Wilk test. Subsequently, we continued with the correlation analysis (Pearson). We
performed the correlation analysis from the available data, which were prepared in MS Excel sheets.
Subsequently, we evaluated the correlation matrix and marked the stronger correlation coefficients, and we were
interested in the 1, 5 and 10% level of statistical significance (Hopkins et al., 2009).

We used an alternative significance level of 10% based on research in team sports, where higher
significance levels than 1% and 5% (Peracek & Hrnéiarik, 2012; Paska et al., 2019). We statistically evaluated
the measured values using the SPSS program, and we used tables and graphs processed in the Microsoft Excel
program to record the obtained data in our research.

Results

In the indicators of anthropometric parameters of female players, such as body height, we found the
following data in the monitored group of girls (tab. 1). The tallest girl measured 184 cm and the smallest 168 cm.
The total height average of the team was (x = 177.2 cm).

The weight of the girls in the team ranged from 57.3kg to 90.9kg. The total weight average was (x =
67.4 kg). We recorded the sitting height indicator (x = 95 cm, + 7), in the next indicator we recorded the length
of the foreleg (x =40.9 cm, + 7.9), in the next indicator the length of the thigh (x = 53.2 cm, + 3.2) and in the last
indicator we recorded arm length (x =71.4 cm, + 6.4).

Table 1 Anthropometric indicators

N=13 Body Fat Muscle Standing reach Sitting Length of Length of Arm
height (%) (%) height (cm) height (cm) foreleg (cm) thigh (cm) length
(cm) (cm)
X 1772 19,1 52,3 229,9 95 40,9 53,2 71,4
Std. 5,1 4,1 5,8 6,9 3,8 1,9 2,1 3,2
Min. 168 13,8 432 216 88 37 50 65
Max. 184 273 63,7 241 102 43 56 76

We found the following values in the field of motor indicators (tab. 2). The first we describe are speed
abilities, in the monitored group we recorded the average time of the girls who performed the Sm Run (x=1.15s).
The fastest player ran with a time of (1.07s) and the slowest female player with a time of (1.21s). In the 10m run
indicator, the average time of the girls was (x =2.0s), of which the fastest, the same player as in the Sm test, with
a time of (1.86s), and the slowest, also the same player as in the Sm test, with a time of (2.14s). In the area of
planned and reactive agility, we determined the level in the T-test and Y-test.

In the T-test indicator, the average time of the tested girls was (x = 10.9s), the fastest player managed it
with a time of 10.5s, the slowest player achieved a time of 11.44s. In the Y-test indicator we recorded (x= 2.66s),
where the fastest player was with a time of 2.19s, the slowest recorded a time of 2.96s. In the indicators of the
explosive power of the lower limbs, we recorded the average value of the tested girls (x = 431.5 W) in the squat
calf rise (W) indicator.

The best player managed it with a data of (528W), and on the contrary, a player of (298W) recorded the
weakest data. In the indicators of special motor performance such as spike and block reach; we recorded the
following data in the monitored group of girls. In the spike reach we recorded (x = 281.3cm, + 16.3) and in the
block reach we recorded (x = 268.5cm, = 18.5). In the standing reach indicator, we recorded (x = 229.9 cm, +
13.9).
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Table 2 Motor indicators
N=13 Smdash(s) | 10m dash | T - test | Y agility | Spike Block reach | Squat  —
(S) (s) test (s) reach test | test (cm) calf  rise
(cm) W)
X 1.1 2.0 10.9 2.66 281.3 268.5 431.5
Std. 0.0 0.1 0.3 0.2 8 8.2 73.5
Min. 1.07 1.86 10.5 2.19 265 250 298
Max. 1.21 24 11.44 2.96 291 279 535

Subsequently, we calculated the normality of the sample. We found that most indicators meet the
condition of normality (p>0.05). Next, we continued using correlation analysis and looked for mutual
relationships between the selected variables, which are determined more closely by Perarson's correlation

coefficient.

Table 3 Relationship of planned and reactive agility to selected motor indicators

T — test (PA) Y test (RA)
Anthropometric Body height r=0.265; p=0.382 r=-0.480; p=0.097*
indicators Fat r=0.185; p=0.546 r=0.089; p=0.771
Fibre r=0.186; p=0.543 r=0.095; p=0.759
Standing reach height r=0.487; p=0.091* =0.379; p=0.201
Sitting height r=0.269; p=0.374 =0.191; p=0.532
Length foreleg r=0.141; p=0.646 r=0.127; p=0.660
Length of thigh r=0.210; p=0.481 r=0.530; p=0.062*
Arm length r=0.178; p=0.560 r=0.322; p=0.284
Speed indicators Smrun r=0.633; p=0.020** 1=0.134; p=0.663
10m run r=0.626; p=0.022** r=0.053; p=0.863
Explosive strength Spike reach r=0.040; p=0.897 =0.172; p=0.573
of lower limbs Block reach =0.294; p=0.330 =0.035; p=0.909
Squat with calf rise r=0.191; p=0.532 r=0.185; p=0.545

p<0,01*** - level of significance
p<0,05** - level of significance
p<0,1* - level of significance

Individual selected indicators of motor abilities and anthropometric parameters were subjected to
statistical processing with the statistical program SPSS. We were interested in the mutual relationship of reactive
and planned agility to the selected indicators.

In the field of planned agility, we recorded statistically significant relationships at the selected levels of
significance in 3 of the selected indicators. At the 5% significance level, it was an indicator of speed abilities
(fig. 2), Sm run (r = .633; p = .020) and the other speed indicator for 10m run (r = .626; p = .022), see (fig. 3.). In
both cases, the correlation coefficient reached a strong dependence of the monitored variables. At the 10% level
of significance, we noted a statistically significant relationship between planned agility and standing reach (r =
.520; p = .069). The correlation coefficient reached a strong level of dependence between the monitored

variables. We did not observe a statistically significant relationship at the 1% level.

Smdash and T - test correlation
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Figure 2. Graphical expressing of the relationship between variables
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10m dash and T - test correlation

Figure 3. Graphical expressing of the relationship between variables

In the field of reaction agility, we found statistically significant relationships only at the 10%
significance level. We recorded mutual relationships with the observed variables with the following indicators:
body height (r = .480; p = .097)) and thigh length (r = .530; p = .062). The correlation coefficient in the case of
body height reached a negative polarity with a moderately strong dependence between the variables; on the
contrary, with thigh length we recorded a moderately strong dependence between the variables with a positive
polarity.

Discussion

When comparing the level in the indicator of planned agility (T test), we found in researches the
following situations and results. There was found the level in PA (x = 10.90s). In the group of female floorball
players Paska et al (2022), reached (x = 11.36s), which is 0.46s weaker than the performance of our monitored
group of volleyball players. The second group is the team of female floorball players (Suchankova, 2021), which
conducted research (n = 70) on female players (x = 12.02). However, the best performance was achieved by the
Tunisian U18 basketball team (x = 10.53) in the research conducted by Abdelkrim (2010). At the same time, we
also confirmed a statistically significant relationship between planned agility and speed indicators in Sm dash (r
=.633; p = .020) and 10m dash (r = .626; p = .022) in our monitored group of 5% volleyball players level of
statistical significance. We did not notice any statistically significant relationship between anthropometric
indicators and planned agility, which was confirmed by the research by (Garcia - Gil et al., 2018).

In the field of reactive agility, we also recorded several research observations in team sports. In the
research of Paska et al (2019), which followed a research sample of female volleyball players (n=10) in the
highest women's competition in Slovakia, they implemented a reaction agility test (Y test). At the initial
measurement, they recorded a level of (x=2.30s) for volleyball players and (x=2.36) for floorball players (Paska
et al, 2022). Both teams played in the highest women's competition in Slovakia. Our team recorded a level of (x
= 2.66s), which is a weaker performance than the top women's teams in volleyball and floorball. It is extremely
important to understand not only the age limit of the monitored groups, where our team was the youngest, but
also a certain experience in making decisions in critical, time-stressed situations. We believe that in this regard,
older players definitely have more calmness and balance in critical situations. At the same time, we were also
interested in the mutual relationship between the individual monitored indicators, where we noted statistically
significant relationships only at the 10% level of significance. Between the indicator of reactive agility and
anthropometric indicators (body height r = .480; p = .097) and subsequently between (thigh length r = .530; p =
.062). The authors also dealt with similar indicators in their research (Popowczak et al., 2022) and the mutual
relationship between individual anthropometric and reactive agility indicators in handball and basketball female
players were partially confirmed.

Conclusion

Based on our research findings, we have come to the conclusion that agility is an essential part of team
sports. It is important to constantly monitor the level of planned and reactive agility, not only in elite sportsmen,
but also in youth. We confirm that movement speed ability was one of the determinants involved in the level of
planned agility in our players. We also noted statistically significant relationships at the 5% significance level. In
the part of reactive agility, apart from anthropometric indicators, we did not observe any statistically significant
relationship in our monitored group. We believe that our research results will contribute to the enhancement of
knowledge on the determinants of planned and reactive agility in different team sports.
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We recommend the coaches use not only non — specific training means which are really very important
but also work implement constantly balls in their exercises. There are many possibilities how to develop the
level of reactive agility, which seems to be the crucial part of improving player’s performance. We understand
the important role of technique in training sessions but also we have to focus on speed exercises combined with
the change of direction ones. When using these exercises 3 times a week for 8 — 10 microcycles we can reach
higher level in planned and also in reactive agility. It is necessary that players are fully concentrated on every
exercise. We have to prepare the situations, which are very close to the real level of player’s performance in the
match. Then there is a chance how to develop the level of reactive agility, which is crucial in micro — situations
on the net or in the position of passing and digging.

In the youth categories (till the age of 15) coaches should devote enough time to practising separately
both types of agility.
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