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Abstract: The operational abilities of the members of the army are defined by the factors of morphology, function, 
levels of motor skills, health, etc. In special brigades, a high level of motor skills is required for the successful 
realization of assigned tasks. The most important motor skills of the Special Brigades members are endurance, 
strength, coordination, agility and speed, as well as balance, precision and flexibility. These parameters must be 
interrelated in order to expect maximum performance. The aim of the research was to determine whether there is a 
connection between speed and specific motor abilities of the special brigade members in the Serbian Armed Forces 
(SAF). The sample consisted of 74 respondents, members of the 63rd Parachute Brigade from Nis. To determine 
the speed, the following tests were used: sprint at 10m, 20m and 30m. Specific motor skills were assessed by the 
following tests: push-ups on the ground for 2 minutes, lifting the torso off the ground for 2 minutes, 3200m running, 
7m rope climbing. The canonical correlation analysis was applied to determine the relationship between speed and 
the parameters of specific motor abilities. Data processing was conducted using the statistical package Statistica 
8.0. The significance level was .05. The results indicated the interrelation of speed and specific motor abilities with 
one pair of statistically significant canonical factors at the significance level of .01 (p = .000). The isolated pair of 
canonical factors was explained with 43% of the common variability.
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INTRODUCTION 

Earlier studies show that in addition to functional and anthropometric characteristics, the level of certain motor 
abilities is of great importance for achieving success in certain sports, whether it is adults’ (Kasum, 2001; Karalejić & 
Jakovljević, 2008; Popović, 2010) or children's growth (Bubnjević et al., 2020). Also, the success of executing certain 
physical activities directly determines the level of individual motor abilities of an individual (Nedeljković, 2007). 
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Their share depends on a large number of factors, but also on the nature and complexity of the movement structure of 
a certain sports branch or discipline. An example of a very pronounced role of certain motor abilities in achieving top 
results is reflected, for example, in the execution of athletic movement structures, such as running, jumping or throwing 
events, where certain relations are manifested through a sports result (Pavlović & Radinović, 2010). Determining the 
level of motor abilities and anthropological characteristics and their influence on certain indicators of physical abilities 
is a current problem not only in sports practice, but also in the army, which requires a high level of physical abilities. 
A high level of physical ability greatly affects the success in performing many tasks (Hauschild et al., 2017), and thus 
increases the combat readiness of the unit.

The level of operational abilities of members of the army is defined by a number of factors related to 
physiological and morphological characteristics, functional abilities, level of motor skills, health, etc. (Marić, 2010; 
Šimenko et al., 2004). In the army, and especially in special units, a high level of motor skills is required for the 
successful accomplishment of assigned tasks. Members of special brigades often perform training and various 
tasks in difficult meteorological conditions and under load (protective mask, combat equipment, protective clothing, 
etc.), where a large number of motor skills are pronounced. The main motor factors that are responsible for the 
successful execution of combat tasks by special brigades’ members are cardiorespiratory endurance and strength 
(Družeta, 2008; Mattila et al., 2007; Mala et al., 2015). Some authors claim that mainly muscle strength and power 
are considered to be the most important physical attributes for executing military tasks, while aerobic abilities 
are given less importance (Pierce et al., 2017). Leg strength is particularly important during long marches, when 
leaving and returning from a training ground or a shooting range, when crossing certain obstacles, etc. (Mattila et 
al., 2007; Družeta, 2008; Mala et al., 2015). The importance of explosive power can be seen in mastering various 
training grounds, fast boarding and disembarking from combat vehicles, breaching into facilities, etc. (Pihlainen et 
al., 2018).  In addition to strength, aerobic endurance is an important factor for the execution of training and combat 
tasks. Members of special brigades, as part of regular training, go on marches under load, in difficult meteorological 
conditions, at low and high temperatures, where the total length of the march is up to 50 km, and the load, i.e. the 
weight of combat equipment, ranges from 20 to 40 kg.

Other factors that boost the combat readiness of a unit and the level of operational capabilities include 
coordination, especially whole body coordination, the speed of executing complex motor tasks, agility and speed 
(Družeta, 2008). Also, balance, precision and flexibility are among the motor skills that are important in the army, 
and especially in special units (Družeta, 2008).

In order to determine the state of motor abilities of professional military personnel, and for the purpose of 
uniform performance of checks and assessments, a battery of tests recommended for this population group is used 
(Instruction for Physical Training of the Serbian Army, 2011).

The results of the research that dealt with the relations of motor abilities in members of the army were mainly 
based on determining the relations of body composition and other motor abilities (Glavač, 2015; Heinrich et al., 
2008; Mullie et al., 2008; Crawford et al., 2011). Based on the results of the previous research (Grier et al., 2015; 
Nogueira et al., 2016), it was determined that BMI and body fat percentage are strongly negatively correlated with 
aerobic capacity and the results on military fitness tests.

Some studies have established the influence of motor skills on the realization of speed in members of the 
army (Maleš et al., 2004). The authors conclude that a large number of motor skills play a role in success in running, 
and that the integration of motor skills is omnipresent.

The aim of this study was to determine whether there is a connection between speed and specific motor skills 
in the members of special units in the SAF.

METHOD

The sample of respondents

The population that made up the sample of respondents was composed of the members of the 63rd Parachute 
Brigade in Nis. The total sample included 74 male subjects, whose average age was 33.3±5.7. The average body 
height of the subjects was 178.65±6.64 cm, body weight 84.08±9.59 kg, while their BMI was 26.33±2.41 kg/m2. The 
subjects that were included in this sample belong to the group of physically active population. As part of physical 
training, they exercise for 90 minutes every day. At the time of the survey, all respondents had good health status.
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The sample of measuring instruments

In accordance with the aim of the research, speed assessment tests and tests for the assessment of specific 
motor abilities were applied.

Speed assessment measuring instruments
The following tests were used to assess running speed (Veličković et al., 2013; Jukić et al., 2008):
• 10m sprint, 
• 20m sprint and  
• 30m sprint.

Measuring instruments for the assessment of specific motor abilities
For the assessment of specific motor abilities, the tests used when checking the motor abilities in the Serbian 

Army were applied (Instruction for Physical Training of the Serbian Army, 2011):
• push-ups on the ground in 2 minutes,
• lifting the torso off the ground in 2 minutes,
• 3200m running and
• 7m rope climbing.

Description of the measurement procedure

For the sake of the research, the necessary optimal conditions were created during the measurement. The 
measurement of anthropometric characteristics was developed according to the method of the Centres for Disease 
Control and Prevention (2017), and BMI was calculated on the basis of a template proposed by the World Health 
Organization (WHO, 1997).

The WITTY SEM electronic timekeeping system with photocells was used to assess the speed. From the high 
start, the examinees were instructed to cross the distance of 30 m as fast as possible, and the photo-cells placed on 
the starting line, at 10m, 20m and 30m, recorded the time. The applied tests have satisfactory metric characteristics, 
and along with the same equipment, they have been used in other studies (Duthie et al., 2006; Jukić et al., 2008).

Specific motor skills that were tested were based on the Instruction for Physical Training in the SAF and the 
Standards for Assessing the Physical Ability of Military Personnel in the SAF (Instruction for Physical Training in 
the Serbian Army, 2011). Using a battery of tests to check physical abilities, the following parameters were assessed: 
repetitive endurance in the strength of the arms, shoulder girdle, chest muscles and torso, aerobic endurance and the 
endurance of leg muscles, as well as general physical ability. The applied tests have satisfactory metric characteristics 
(Jukić et al., 2008; Dhahbi et al., 2015).

Push-ups on the ground for 2 minutes,
The respondent starts performing push-ups, from the initial push-up position. An attempt to lower the whole 

body until the upper arms are parallel to the ground, and then return to the starting position is considered a correct 
push-up. With each repetition, the body must remain in a straight line. After two minutes, the test is interrupted, 
resulting in the number of correct repetitions over two minutes. This test has satisfactory metric characteristics, 
which was confirmed by a group of authors (Jukić et al., 2008).

Lifting the torso off the ground for 2 minutes
The subject performs sit-ups from the initial position: lying on the back with the knees bent at an angle of 

90° and the feet spread at the width of the hips, which were supported by another subject, with the arms crossed and 
pressed to the chest. During the test, the hands are on the chest all the time. After two minutes have elapsed, the 
number of correct repetitions over two minutes is entered as the result.

3200m running 
Respondents start running, and immediately time measuring starts. After running the distance of 3200m, as 

a result of the test, the time during which the respondent ran the indicated section is entered. The time was entered 
with an accuracy of one second (minute, second).

7m rope climbing
From the initial position in which the examinee stood next to the rope and held on to the rope with one 

hand, they start climbing up the rope at the command of the examiner. The climbing technique was chosen by the 
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respondent himself. The test ended when the subject touched a marker with their hand that indicated a height of 7m, 
and the time was entered with an accuracy of 0.10s (seconds, tenths of a second).

Statistical data processing

The statistical data processing package Statistica 8.0 for Windows (StatSoft, Inc., Tulsa, OK) was used for 
processing and analysis of raw data.

The basic parameters of descriptive statistics and distribution were calculated (arithmetic mean, standard 
deviation, minimum and maximum value, range, curvature coefficient - skewness, roundness coefficient - kurtosis). 
Canonical correlation analysis was used to determine the relationship between speed and the parameters of specific 
motor abilities. The canonical correlation coefficient, the percentage of common variance, the significance of 
the connections of the investigated space, the degree of freedom and the statistical significance of the canonical 
correlation analysis were calculated. The significance level was .05.

RESULTS

Table 1 shows the parameters of descriptive statistics and distribution of applied variables for estimating 
speed and specific motor abilities.

The mean value of the 10m sprint is 2.01 ± 0.13s, the 20m sprint is 3.43 ± 0.20s, while the mean value of the 
30m sprint is 4.78 ± 0.28s. Skewness values indicate that there is no expressed asymmetry. The results have a slightly 
positive asymmetry (epicurticity), which indicates that there are several good results, but it can be stated that they 
are within the permissible deviations. The lowest value of the curvature coefficient (Skew) is .42 for the 10 m sprint, 
while the highest is 1.12 for the 30 m sprint. The values of kurtosis (Kurt) indicate that the variables for estimating the 
velocity deviate relatively little from the normal distribution, i.e. that they are slightly incompact. The lowest value of 
the rounding coefficient (Kurtosis) is .61 for the 10m sprint, while the highest is 2.10 for the 30m sprint.

The results of the mean values of tests for the assessment of specific motor abilities are the following: for 
push-ups for 2 min 65.86 ± 11.85, for lifting the torso for 2 min 75.22 ± 11.76, for 3200m running 14.53 ± 1.31 min 
and for 7m rope climbing 9.96 ± 2.17s. Skewness values indicate that there is no pronounced asymmetry. The results 
have a slightly positive asymmetry (epicurticity), which indicates that there are several good results, but they are 
within the allowed tolerance. The measured values of the coefficient of curvature (Skew) range from .13 for lifting 
the torso for 2 min to .89 for 7m rope climbing. The values of kurtosis (Kurt) indicate that the variables for the 
assessment of motor skills deviate relatively little from the normal distribution, i.e. that they are slightly incompact 
and range from --.03 in the test torso lift for 2 min to 1.97 in the test of 7m rope climbing.

Table 1. Basic parameters of descriptive statistics (n=74)

Mean SD Min Max Range Skew Kurt
Sprint 10m [s] 2,01 ,13 1,71 2,39 ,68 ,42 ,61
Sprint 20m [s] 3,43 ,20 3,09 4,13 1,04 ,93 1,72
Sprint 30m [s] 4,78 ,28 4,31 5,78 1,47 1,12 2,10
Push-ups for 2 min [number] 65,86 11,85 42,00 106,00 64,00 ,70 1,79
Lifting the torso for 2 min[number] 75,22 11,76 48,00 109,00 61,00 ,13 -,03
3200m running[min] 14,53 1,31 12,10 18,40 6,30 ,50 ,43
7m rope climbing [s] 9,96 2,17 5,30 18,00 12,70 ,89 1,97
Legend: Mean - arithmetic mean; SD - standard deviation; Min - minimum value; Max - maximum value; Range - range; 
Skew - curvature coefficient; Kurt - coefficient of roundness

 The determined interrelations of parameters for speed assessment range from .90 to .98, while the correlation 
of parameters for the assessment of specific motor abilities ranged from .34 to .80. It should be noted that in the 
interrelation of parameters for the assessment of parameters of specific motor abilities, both positive and negative 
values were determined (these values are not shown in the table).
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Based on the results shown in the Table 2, where cross-correlations of parameters for assessing speed and 
specific motor skills are shown, a weak negative correlation can be found between the variables of the 10m sprint 
and push-ups for 2 min (-.46), as well as between the 10m sprint and lifting the torso for 2 min (-.49).

Table 2. Cross-correlations of parameters for estimating speed and specific motor abilities

Push-ups  
for 2 min

Lifting the torso 
for 2 min 3200m running 7m rope 

climbing
Sprint 10 m -.46 -.49 .21 .43
Sprint 20 m -.50 -.53 .21 .52
Sprint 10 m -.50 -.53 .22 .54

There is a weak positive connection between the 10m sprint and the 3200m run (.21), as well as between 
the 10m sprint and the 7m rope climbing (.43). Observing the correlations of the variable 20m sprint with specific 
motor abilities, it was found that there are significant relations with push-ups for 2 min (-.50) and torso lift for 2 min 
(-.53), as well as weak positive relations with 3200m running (.21) and 7m rope climbing (.52). Significant negative 
correlations with push-ups for 2 min (-.50) and lifting the torso for 2 min (-.53) can also be found in the 30m sprint, 
while there are weak positive correlations with 3200m running (.22) and significant positive correlations with the 
7m rope climbing (.54).

The canonical correlation analysis was applied to determine the relationship between the parameters for 
estimating speed and the parameters for estimating specific motor abilities. The results shown in the Table 3 show 
that speed and specific motor abilities are interrelated with one pair of statistically significant canonical factors at a 
significance level of .01 (p = .000). An isolated pair of canonical factors explains 43% (Can R-sqr.43) of the common 
variability.

Table 3. Canonical correlations of speed and specific motor parameters

Can R Can R-sqr. Chi-sqr. df p
0 .66 .43 42,50 12 .000**
1 .17 .03 3,22 6 .780
2 .13 .02 1,09 2 .579

Legend: Can R - canonical correlation coefficient; Can R-sqr. - percentage of common variance; 
Chi-sqr. - significance of connections of the researched space; df - degree of freedom; p - statistical 
significance; significance level: ** p <.01.

By analyzing the results of the velocity factor structure (Table 4), it can be concluded that the 30m sprint (.98) 
and the 20m sprint (.96) have the highest positive projections on the first canonical factor, and therefore the most 
conditioned results in all of the tests of specific motor abilities, so this factor can be defined as the speed factor. The 
10m sprint (.83) has slightly lower, but still significant influence on the manifestations of specific motor abilities. 
Observing the results of the factor structure of specific motor abilities, it is noticed that the highest projections on 
the first canonical factor are featured by 7m rope climbing (.85), then lifting the torso for 2 min (-.80) and push-ups 
for 2 min (-.74), and this factor can be called the power factor.

Table 4. Factor structure of isolated canonical factors of speed and specific motor abilities

Root 1 Root 1
Sprint 10m .83 Push-ups for 2 min - .74
Sprint 20m .96 Lifting the torso for 2 min - .80
Sprint 10m .98 3200m running .31

7m rope climbing .85
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DISCUSSION

Comparing the descriptive parameters of specific motor abilities of the tested sample with the recommended 
standards for physical testing (Instructions for Physical Training of the Serbian Army, 2011), it can be concluded that 
the level of specific motor abilities of the respondents is very high. A high level of motor skills affects the success 
of executing a large number of tasks (Hauschild et al., 2017), and thus increases combat readiness. The mean value 
in the push-up discipline is higher than the recommended standard (48), which indicates that in the tested sample 
the strength of the pectoral muscles and arm muscles is at a high level, as indicated by the results of other authors 
(Vaara et al., 2012). The repetitive strength of the torso (lifting the torso from the ground) is significantly higher 
than the standard (60), but a relatively large range was found, which indicates that there is a large difference in the 
repetitive strength of some subjects.  The results of studies of foreign armies (Pihlainen et al., 2018) point to the 
repetitive strength of the troops as one of the factors that show the highest correlation with the results on military 
training grounds, so the values obtained in this study are in line with expectations. In the discipline of 7m rope 
climbing, the obtained average values are lower by 4.04 seconds than the prescribed standard (Instructions for 
Physical Training of the Serbian Army, 2011), which are better results in this case. Based on the obtained results, 
it can be stated that the examinees included in the research have an enviable level of climbing technique as well 
as repetitive strength. The values of aerobic abilities estimated by the 3200m running test are also at a high level. 
Comparing the mean value with the standard of physical tests, it can be noticed that the running time is 1.07 minutes 
less than the recommended values, which in this case is a better result. Other studies indicate that aerobic abilities 
are an important factor for the successful performance of assigned combat tasks (Hauschild et al., 2017) and that 
they must be at a high level, which is consistent with the results of our study.

Table 2 shows the cross-correlations of the parameters for estimating speed and specific motor abilities. 
Analysing the measurement results, it can be concluded that there is a correlation between the parameters of speed 
and repetitive power, as well as that the speed is somewhat weaker in correlation with aerobic abilities. Positive 
correlations can be noticed between the tests for assessing the speed and discipline of push-ups on the ground, which 
indicate that an increase in speed abilities leads to a significant increase in the repetitive strength of the chest and 
arm muscles. Similar relationships can be observed between tests for assessing the speed and lifting the torso off the 
ground, which leads to the conclusion that sprinting abilities have a significant positive effect on repetitive strength. 
The results of this research coincide with the results of previously conducted studies (Pavlović & Radinović, 2010). 
Some correlation is observed between speed assessment tests and 3200m (.21) running results, but they are weaker 
than repetitive power. The obtained results indicate that with the improvement of sprinting abilities, i.e. speed, there 
is no significant increase in aerobic endurance. Similar results have been obtained by other authors, who indicate 
high correlations between sprint, strength and power (Sleivert & Taingahue, 2004; Cronin et al., 2008; Cormie et al., 
2010), but a weak connection with aerobic capacity. Tests that assess speed at 10m, 20m and 30m sprint take place 
in anaerobic conditions, while the 3200 running discipline is one of the tests to check aerobic endurance, so this can 
explain such a small correlation between these tests. Significant positive correlations also exist between the tests that 
assess speed and 7m rope climbing. Significant correlations between speed and the results of rope climbing can be 
explained by the fact that legs are also used during the rope climbing technique, so it can be concluded that with the 
increase of sprinting abilities, the result in rope climbing will also improve.

The presented relations between the parameters for estimating speed and the parameters for estimating 
specific motor abilities indicate that t he spaces of speed and specific motor abilities are interconnected with one 
pair of statistically significant canonical factors at the significance level of .05. The obtained results indicate that the 
change of one space affects the changes of another. Other authors obtained similar results. The research of Young 
et al. (1995), Plisk (2008), Parchmann & McBride (2011), Triplett et al. (2012) and Maleš et al. (2004) proved the 
existence of the connections between speed and the parameters of individual motor skills.

CONCLUSION

The research was conducted with the aim of determining the relations between speed and specific motor 
abilities in special units’ members of the SAF. Based on the results of cross-correlations and canonical correlation 
analysis between speed and specific motor abilities, it was determined that there is a statistically significant 
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correlation between speed and specific motor abilities in special units’ members. The results obtained by this 
research showed that speed has a statistically significant effect on certain specific motor abilities. The obtained 
results are in accordance with other studies. Future research should focus on determining the relationship between 
other anthropological parameters of members of the special brigade and specific motor skills in order to obtain data 
on possible relationships and propose programs to improve their performance.
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