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Abstract. The research integrates methods of assessment and analysis of one facet of psychomotricity, namely 

the strength and agility expressed in a nonspecific (land-based) environment by junior III water polo players. The 

focus is on the application of two subtests, subtest 1 – Running speed and agility, and subtest 2 – Strength, which 

are part of the Bruininks-Oseretsky Test of Motor Proficiency, Second Edition. This test battery was applied to 

high-performance athletes who were in the sights of the national team and were basic members of their club 

teams. The athletes are born in 1997, play match by match and belong to Steaua School Sports Club 3 (national 

champion team) and Emil Racoviță Sports College (ranked 3rd in the national championship). The test was 

conducted on 7 August 2012 in the sports hall of UNEFS Bucharest. The results have shown that, out of the 24 
tested athletes, 87% (21 athletes) fall into the average category, and 13% (3 athletes) fall into the above-average 

category. Mean composite scores are X = 47.25 points for the athletes from Emil Racoviță and X = 53.17 points 

for those from Steaua. The mean difference is 5.92 points (11.1%) in favour of Steaua athletes. This research has 

contributed to obtaining, through nonspecific (land-based) means, valuable information on the level of strength 

and agility of junior III water polo players, which is useful for coaches to introduce technical exercises in their 

training sessions in order to develop strength and agility under specific competitive conditions and the constant 

time pressure.   
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Introduction 

 

After accessing the Google Scholar database, approximately 4,870 specialised articles on 

psychomotricity have been identified, which shows an increased interest of specialists in 

exploring this topic. In the Romanian literature, specialists in the field (Epuran, 1976; 

Horghidan, 1997; Dragnea & Bota, 1999; Stănescu, 2002; Mitrache & Tüdös, 2004) also 

studied the issue of psychomotricity. The large number of published studies suggests the 

permanent interest of experts in clarifying and highlighting the importance of this concept. 

We present below a review of the literature on psychomotricity. The conceptual 

delimitations of psychomotricity converge to emphasise the connection between mental and 

motor aspects. The interventions of health specialists towards psychomotricity have 

demonstrated the existence of a constant interaction between motor and mental sides, therefore 

between body and mind (Azedevo Fernandes et al., 2018). Psychomotricity is a complex 

function that integrates and combines motor and mental elements (Cojanu & Vișan, 2017). The 

progressive acquisition of skills related to both mental and motor activities is defined as 

psychomotor development (Teixeira Costa et al., 2015). Psychomotricity is an expression of 
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the maturity and integration of mental and motor functions at a level that requires the proper 

integration of an individual into an environment (Epuran, 1976).  

Psychomotricity is a structure whose function expresses complex inter-determinative 

relationships. Motor and mental aspects mutually condition each other, which is why 

addressing the motor issue beyond the mental determinants reduces motor acts to automatism. 

Mental and motor functions are fundamental elements of adaptation. (Dragnea et al., 2006)  

Recent studies analysing psychomotricity are focused on motor structures and their 

relationship with the body schema, ideomotor skills, laterality and spatial-temporal orientation, 

but also on the means of learning and the social adaptation of the individual (Iconomescu et 

al., 2017).  

The science of psychomotricity is understood as a transdisciplinary field that studies and 

investigates the mutual and systemic relationships and influences between the psyche and the 

body, between the psyche and motricity, which are inherent to the unique and evolving human 

personality that characterises the human being in its multiple and complex biopsychosocial, 

emotional and social-cognitive manifestations. Psychomotricity starts from a holistic notion of 

the body and motricity, considering the human being as a complex organism that integrates the 

soma and the psyche. (da Fonseca, 2010)  

Psychomotricity generally studies the human being’s progress and motor acquisitions 

coordinated by mental activity and achieved by creative, emotional and social development, 

depending on oneself and the social environment (Talaghir et al., 2019). Psychomotricity 

allows knowing the human being in terms of interrelation between mental and motor aspects 

and plays a significant role for the psycho-behavioural system of athletes (Bădău et al., 2010).  

Drăgan (2002) highlights that the motor skills necessary for a water polo player, such as 

explosive power (speed-strength), strength-endurance and endurance-speed (in a permanent 

back-and-forth movement), give this game a dynamic and spectacular character (like in 

basketball).  

Agility is considered a rapid movement of the whole body, with a change in speed or 

direction in response to a stimulus (Sheppard & Young, 2006). Generally, the definition of 

agility is simple but at the same time its context is highly complex, meaning that it can be 

widely used in practice (Mackala et al., 2020). 

Agility plays an important role in both training and competition. Agility is a significant 

component of performance because it includes the ability to perform fast and efficient 

movements with the whole body or only with its segments (Verstegen & Marcello, 2001; 

Holmberg, 2015; Young et al., 2015; Paul et al., 2016; Coh et al., 2018). 

While the classical definition of agility refers to the ability of changing the direction or speed 

of a movement as quickly and precisely as possible, recent definitions have integrated a 

cognitive component that includes factors such as prediction, visual and perceptual recognition, 

reaction speed and attention abilities (Coh et al. 2018; Sheppard & Young, 2006). Decision-

making and perception are often described as discriminatory factors (Paul et al., 2016). 

Agility is an important characteristic of team sports. There is a growing interest in factors 

that influence agility performance but also in appropriate testing protocols and training 

strategies to assess and improve this ability (Paul et al., 2016). 

Agility has relationships with both motor skills (such as strength and power) and cognitive 

components (Sheppard & Young, 2006). The comprehensive definition of agility recognises 
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the importance of motor skills (strength and endurance), cognitive processes (motor learning) 

and technical abilities (biomechanics) involved in achieving performance (Sheppard & Young, 

2006). 

It has been demonstrated that, compared to experienced volleyball and basketball players, 

water polo players have better scores on decision-making, visual reaction time and spatial 

orientation, while basketball players are better on prediction and selective attention, and 

volleyball players are better on perceptual speed, focused attention, prediction and estimation 

of speed and direction of a moving object (Kioumourtzoglou et al., 1998). The study conducted 

by a group of authors (Oikonomou et al., 2019) has shown that, in young Olympic team players, 

mixed endurance training and strength training may be associated with a favourable vascular 

profile.  

Botonis et al. (2018) state that the recording of muscle strength level and fitness indices of 

elite water polo players is of great scientific and practical interest for two reasons: on the one 

hand, it provides a picture of the upper limits of adaptations derived from long-term water polo 

training and, on the other hand, it provides scientific evidence to coaches regarding the 

selection and fitness profile of water polo players.  

Given the multitude of dynamic actions that take place throughout a water polo game 

(physical contact/fight, fast swim, offensive and defensive actions), an appropriate level of 

strength development is essential for water polo players (Botonis, Toubekis, & Platanou, 2019).  

In water polo, daily training lessons in the preparatory period usually include a high volume 

of interval training along with strength and specific water polo training (Botanies et al., 2019). 

In the water polo game, athletes must have quick reactions with both dominant and non-

dominant hands as they often block the opponent’s shots on goal, which requires explosive 

movements (Gardasevic et al., 2019).  

 

Research hypothesis 

 

Testing strength and agility through non-specific (land-based) means provides information 

on the in-water performance of young polo players (junior III). 

 

Methodology  

 

Methods used 

  

This paper is an ascertaining pedagogical experiment, as part of an extensive research of 

major interest for the field. Among the research methods used, we mention: test method – 

Bruininks-Oseretsky Test of Motor Proficiency, Second Edition (BOT-2), non-parametric 

Mann-Whitney U Test, effect size index, graphical method, mathematical and statistical 

method with the statistical parameters of central tendency, arithmetic mean (X), statistical 

parameters of dispersion, standard deviation (S), and coefficient of variation (Cv) (Popa, 2008). 
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Period, site and participants  

 

The present study aims to diagnose the exercise capacity of junior III, the results and the 

way of achieving them representing a keystone in the efficient training of water polo players. 

The experiment involved 24 athletes from two water polo clubs in Bucharest, registered in 

the National Championship: Steaua School Sports Club 3 (CS Steaua) (1st place) and Emil 

Racoviță Sports College (CS Racoviță) (3rd place). The athletes are born in 1997, play match 

by match for their club teams and are in the sights of the national team. The test was conducted 

on 7 August 2012 in the sports hall of UNEFS Bucharest. 

 

The test used  

 

The Bruininks-Oseretsky Test of Motor Proficiency, Second Edition (BOT-2), is an 

individually administered test battery that relies on a series of very well-defined objectives 

focused on assessing a wide range of motor skills in subjects aged 4 to 21 years. Since its 

publication in 1978, the original form of the Bruininks-Oseretsky Test of Motor Proficiency 

(BOTMP) has been the most widely used test battery to measure psychomotor ability. (Crowe, 

1989; Ulrich, 1985) It has gained the trust of specialists in various fields because it is able to 

provide valuable information on a wide range of motor skills. Moreover, the above test helps 

evaluators to identify subjects who have certain gaps in motor control, this assessment tool 

being relatively easy to administer and interpret, and, last but not least, quite agreed by the 

tested subjects. This test battery was designed for physical therapists, psychologists, physical 

education teachers, coaches (and not only), providing them with an efficient and reliable 

instrument for measuring fine and gross motor skills.  

Strength and agility: include the coordination and control of large muscle groups involved 

in locomotion, especially during recreational and competitive activities. 

 

Description of subtests (Gozu, 2011)  

 

Subtest 1: Running speed and agility 

Activities in this subtest include running back and forth, jumping on one leg or both legs 

and crossing the balance beam. During the running speed test (measured in seconds), the 

examiner has the opportunity to also make clinical observations regarding the quality of 

subject’s movement. 

Content: 

 Item 1: shuttle run; 

 Item 2: sidestep over the balance beam; 

 Item 3: one-leg jumps on the spot; 

 Item 4: side jumps on one leg; 

 Item 5: side jumps on both legs. 
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Subtest 2: Strength 

Activities in this subtest measure the trunk, upper body and lower body strength. This 

subtest plays an essential role in the process of assessing motor skills, because strength is an 

important component of gross motor performance involved in daily activities. 

Content: 

 Item 1: standing long jump; 

 Item 2: full push-ups/ push-ups on the knees; 

 Item 3: trunk lifts from the supine position with bent knees; 

 Item 4: standing with the back against the wall, knees bent at a 90-degree angle; 

 Item 5: from lying face down, with arms and legs outstretched, lifting the head, chest, 

arms and legs simultaneously and holding this position. 

 

Results 

 

Following the analysis and interpretation of the results obtained in subtest 1 (Running speed 

and agility), we can mention that the minimum value recorded by Racoviță athletes is 8 points, 

while the maximum value is 17 points, the range of motion being 9 points; the minimum value 

recorded by Steaua athletes is 10 points, while the maximum value is 21 points, the range of 

motion being 11 points; the median has the value 11.50 points and the arithmetic mean is 11.92 

for Racoviță athletes, while for Steaua athletes, the median has the value 16.50 points and the 

arithmetic mean is 15.58.  

 

Table 1. Analysis of scores obtained in subtest 1 – Running speed and agility 

 

Sports 

club 
Mean 

Mean 

difference 
Median 

Standard 

deviation 
Minimum Maximum 

Range of 

motion 
Cv 

Steaua 15.58 -3.67 16.50 2.94 10 21 11 18.9% 

Racoviță 11.92 (-23.5%) 11.50 3.40 8 17 9 28.5% 

 

 

 

  

Figure 1. Comparison of average scores obtained in subtest 1 – Running speed and agility  

 

The mean difference between the scores obtained by both groups of athletes is 3.67 points 

in favour of the athletes from CS Steaua, which indicates that they are about 23.5% superior in 

this parameter, and therefore have achieved a higher score in this subtest. In terms of group 

CS Steaua CS Racoviță
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Steaua 

CS 

Racoviță 

Below average  1 6 

Average 10 6 

Above average 1 0 

Total 12 12 
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homogeneity, the standard deviation is ± 2.94 points and the coefficient of variation is 18.9% 

for Steaua athletes, which indicates a relative group homogeneity in the tested parameter; the 

standard deviation is ± 3.40 points and the coefficient of variation is 28.5% for the athletes 

from CS Racoviță, which indicates that the group lacks homogeneity in the tested parameter. 

(Table 1 and Figure 1)  

Application of the non-parametric Mann-Whitney U Test shows that there are no 

statistically significant differences between the two groups, z = -0.247, p = 0.013 < 0.05, but 

the value of the effect size index (0.51) reveals a large-to-very large difference between the 

two groups (Table 2). 

 

Table 2. Non-parametric Mann-Whitney U Test in subtest 1 – Running speed and agility 

 

Running speed 

and agility 

Sports club N 
Mean 

ranks 

Rank 

sum 
 

Test parameters 

 

Result 

 

Steaua 12 16.04 192.50  Mann-Whitney U 29.50 

Racoviță 12 8.96 107.50  Z -2.476 

Total 24   P (2-tailed) 0.013 

      Effect size 0.51 

 

Figure 2 highlights the percentage scores obtained by each team in the Running speed and 

agility parameter. 

 

          

 

Figure 2. Percentage distribution of scores obtained in subtest 1 – Running speed and agility  

 

Following the analysis and interpretation of the results obtained in subtest 2 (Strength), we 

can mention that the minimum value recorded by Racoviță athletes is 12 points, while the 

maximum value is 23 points, the range of motion being 11 points; the minimum value recorded 

by Steaua athletes is 11 points, while the maximum value is 22 points, the range of motion 

being 11 points; the median has the value 15 points and the arithmetic mean is 15.92 points for 

Racoviță athletes, while for Steaua athletes, the median has the value 19.50 points and the 

arithmetic mean is 18.83 points. The mean difference between the scores obtained by both 

groups of athletes is 2.92 points in favour of the athletes from CS Steaua, which indicates that 
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they are about 15.5% superior in this parameter, and therefore have achieved a higher score in 

this subtest. In terms of group homogeneity, the standard deviation is ± 3.01 points and the 

coefficient of variation is 16% for Steaua athletes, which indicates a relative group 

homogeneity in the tested parameter; the standard deviation is ± 3.15 points and the coefficient 

of variation is 19.8% for the athletes from CS Racoviță, which indicates a relative group 

homogeneity in the tested parameter. (Table 3 and Figure 3)  

 

Table 3. Analysis of scores obtained in subtest 2 – Strength 

  

Sports 

club 
Mean 

Mean 

difference 
Median 

Standard 

deviation 
Minimum Maximum 

Range of 

motion 
Cv 

Steaua 18.83 -2.92 19.50 3.01 11 22 11 16.0% 

Racoviță 15.92 (-15.5%) 15.00 3.15 12 23 11 19.8% 

 

 

    
 

Figure 3. Comparison of average scores obtained in subtest 2 – Strength 

 

Application of the non-parametric Mann-Whitney U Test shows that there are no 

statistically significant differences between the two groups, z = -2.209, p = 0.027 < 0.05, but 

the value of the effect size index (0.45) indicates a medium-to-large difference between the 

two groups (Table 4).  

 

Table 4. Non-parametric Mann-Whitney U Test in subtest 2 – Strength 

 

Strength 

Sports club N 
Mean 

ranks 

Rank 

sum 
 

Test parameters 

 

Result 

 

Steaua 12 15.67 188.00  Mann-Whitney U 34.00 
Racoviță 12 9.33 112.00  Z -2.209 

Total 24   P (2-tailed) 0.027 

      Effect size 0.45 

 

Figure 4 highlights the percentage scores obtained by each team in the Strength parameter. 

CS Steaua CS Racoviță

Mean 18.83 15.92
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Figure 4. Percentage distribution of scores obtained in subtest 2 – Strength  

 

Following the analysis and interpretation of composite scores obtained in the Strength and 

agility parameter, we can mention that mean composite scores are X = 47.25 points for the 

athletes from Emil Racoviță and X = 53.17 points for those from Steaua. The mean difference 

between the scores obtained by both groups of athletes is X = 5.92 points (11.1%) in favour of 

the athletes from CS Steaua, which indicates that they have achieved a higher score in this 

subtest. (Table 5 and Figure 5)  

 

Table 5. Analysis of scores obtained in the Strength and agility parameter 

 

Sports 

club 
Mean 

Mean 

difference 
Median 

Standard 

deviation 
Minimum Maximum 

Range of 

motion 
Cv 

Steaua 53.17 -5.92 52.50 4.80 46 63 17 9.0% 

Racoviță 47.25 (-11.1%) 45.00 6.45 41 61 20 13.7% 

 

 

 
 

Figure 5. Comparison of average scores obtained in the Strength and agility parameter  

 

The results range from 46 points to 63 points for CS Steaua athletes and from 41 points to 

61 points for CS Racoviță athletes. The coefficient of variation is 13.7% for Racoviță athletes, 

53.17

47.25

C.S. Steaua C.S. Racoviţă

Strength and agility 

Scores 
 

Scores 
CS 

Steaua 

CS 

Racoviță 

Average 10 11 

Above average 2 1 

Total 12 12 

 

 



Discobolul – Physical Education, Sport and Kinetotherapy Journal, Volume 59, Issue 4, 460-471 

468 

 

which shows that they form a relatively homogeneous group, with large dispersion of results. 

The coefficient of variation is 9.0% for Steaua athletes, which indicates that they form a 

homogeneous group, with low dispersion of results. 

The non-parametric Mann-Whitney U Test demonstrates that there are statistically 

significant differences between the two groups, z = -2.290, p = 0.022 < 0.05. The effect size 

index (0.49) shows a medium-to-large difference between the two groups. (Table 6)  

 

Table 6. Non-parametric Mann-Whitney U Test in the Strength and agility parameter 

 

Strength and 

agility 

Sports club N 
Mean 

ranks 
Rank sum  

Test parameters 

 

Result 

 

Steaua 12 15.79 189.50  Mann-Whitney U 32.50 

Racoviță 12 9.21 110.50  Z -2.290 

Total 24   P (2-tailed) 0.022 

      Effect size 0.47 

 

Figure 6 highlights the percentage scores obtained by each team in the Strength and agility 

parameter. 

 

             
 

Figure 6. Percentage distribution of scores obtained in the Strength and agility parameter  

 

Conclusion 

 

General and specific physical training performed on dry land is particularly important for 

children to increase their in-water motor skills. 

In terms of average composite scores, the results obtained by the athletes from CS Steaua 

are superior (CS Steaua = 53.16; CS Racoviță = 47.25), the recorded difference being 5.91 

points, which is why we consider that the psychomotor abilities gained through non-specific 

dry-land training are positively transferred to the in-water specific training by improving motor 

skills and abilities. 
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Testing strength and agility through non-specific (land-based) means provides information 

on the in-water performance of young polo players (junior III) – the research hypothesis has 

been confirmed. 

The results achieved in the championship by the athletes from CS Steaua versus the athletes 

from CS Racoviță are consistent with the results obtained after applying the Bruininks-

Oseretsky Test of Motor Proficiency, Second Edition (BOT-2). 
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