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Investigation of Acute Effect of Sparring Training Models on Some 
Electrolytes in Elite Boxers 

Ali Türker1  and  Muhammed Zahit Kahraman2 
1,2Muş Alparslan University, Turkey. 

Abstract 

This study aims to investigate the acute effect of sparring training applied to elite boxers on serum 
levels of electrolytes such as Sodium, Potassium, Magnesium, Chlorine, Chromium, Calcium.Methods: The 
research group consists of 22 elite male boxers of the national team, who took part in the study voluntarily, 
with the age 18.36 ± 6.18, body weight 65.23 ± 11.75 kg, height 174.18 ± 8.67 cm. Sparring training model 
including free lower-body strikes to the liver was applied to the participants. For the detection of serum 
electrolyte levels, blood samples were taken from antecubital region of each athlete before and after the 
training. Serum samples obtained were centrifuged at 3000 rpm for 10 minutes in laboratory and analyzed at 
COBAS C 501 analyzer through photometric method. SPSS 22.0 statistical program was used for the analysis 
of the data obtained. The normality distribution of the data was tested by Shapiro-Wilk test, descriptive 
statistics and Paired t-test, one of the parametric tests, were used for statistical analysis of normally 
distributed data. Results: Comparing the electrolyte values of elite boxers before and after training, it was 
found that there is a statistically significant difference in magnesium, chlorine and chromium values (p 
<0.05) and there is no significant difference in sodium, potassium and calcium values (p> 0.05). 
Conclusion:As a result of the research, it was concluded that the effect of boxing training specifically based 
on strikes to lower body on the parameters examined in this study is similar to the literature findings, hence 
sparring training does not have a significant effect on the parameters tested. 
Keywords: Electrolytes, Sparring, Boxing. 

1. Introduction 
Boxing, which is among the oldest martial arts in human culture, is known to be the world's most 

combat sport. Having millions of both amateur and professional viewers, boxing increases its popularity day 
by day (1,2,3). Sportive performance is affected by many factors in boxing which includes physical and 
physiological features with a complex structure and requires a high level of combat. Many researchers have 
conducted research on physiological, metabolic, psychological, technical-tactical elements which are 
complementary to sport performance to our day (4,5,6).Boxing training leads to changes in physical and 
physiological features such as aerobic strength, muscle strength, muscle endurance, flexibility, hand-eye 
coordination, quickness and reflex (7). On the other hand, the amount of electrolytes in the body decreases 
due to the deterioration of electrolyte metabolism as a result of the exercises in boxing training and 
competitions, and consequently sports performance is adversely affected by the insufficiency of some 
electrolytes. Electrolytes have attracted the attention of sports scientists because of their effect on sportive 
performance and their function in human physiology (8).Sodium, potassium, and chlorine are the most 
important elements to maintain osmotic pressure between body fluids, muscle activity, regulation of acid-
base balance and blood pressure (9). Calcium is known for its tasks for muscle contraction and relaxation, 
blood clotting and nerve conduction (10). Chromium is known for its structure of glucose tolerance factor 
(GTF) and tasks of insulin hormone regulation (11). Magnesium is an element involved in energy 
metabolism, protein synthesis and muscle contraction-relaxation (12). Many studies report that exercise has 
different levels of effect on body electrolyte balance, electrolyte deficiency causes symptoms such as muscle 
cramps and adversely affect sports performance (13,14). 

In the course of acute liver failure, serum electrolyte disturbances may be observed (15). Therefore, 
punch strikes to the liver area may affect the liver function acutely. In the literature, the effect of exercises 
applied with various intensity and duration on electrolytes was examined. However, no study that 
investigates the acute effect of sparring model training including strikes to the liver area on the electrolytes 
was found in the literature. This study aims to investigate the effect of strikes to liver area during lower-
body sparring training of elite male boxers on some serum electrolyte levels. 

http://www.ijaep.com/
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2.Method 
Study group  

The research group consists of 22 elite male boxers of the national team, who took part in the study 
voluntarily, with the age 18.36 ± 6.18, body weight 65.23 ± 11.75 kg, and height 174.18 ± 8.67 cm. After 
obtaining the approvals of the participants, necessary explanations regarding sparring training were made 
and then the training started. 

Ethics Committee Report of the Research 
The approval of the Clinical Research Ethics Committee of Atatürk University Faculty of Medicine no. 

B.30.2.ATA.0.01.00 / 279 and dated 04.10.2018 was taken at the outset of the research. 

Research Design 

  Sparring Training Protocol 
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Cooling Down (5 
min.) 

5 min. - Max 
VO250% running 

15 min. stretching  
- combined 
punching exercise 
in front of the 
mirror  

5 min. - Max 
VO250%running 

3x3 min.-1 min. Resting 
Punching heavy bag   

8 min. Active resting 

3x3 min.- 1 min. 
Resting. Sparring to the 
liver area  

5 min. - Max 
VO240% running-
stretching 

 

 

Sparring Training Protocol 
As presented in Table 1, in the sparring training protocol, 25 minutes are allocated to the warm-up 

part. In the first and last 5 minutes of this part, running with max VO2 / 50% intensity, 15 minutes of 
isometric, isotonic, flexibility and stretching exercises and double, triple and quadruple combined punch 
exercises in front of mirror were performed (16,17,18). 30 minutes are allocated for the main part of the 
sparring training. In this part, punching heavy bags exercise was applied in 3 sets of 3 minutes and a 1-
minute rest was given between the sets. Following 8 minutes of active rest, sparring training method was 
applied with free lower-body strikes to the liver area in 3 sets of 3 minutes each and 1 minute of rest was 
given between the sets. In the cooling-down part, running with max VO2 / 40% and stretching exercises 
were performed for 5 minutes. 

Blood Sample Collection and Biochemical Analysis 

Blood samples were taken from the antecubital region of each athlete before and after the training. 
First blood samples were collected after the participants were allowed to rest in the sitting position for 5 
minutes just before the training and second blood samples were at the end of the main part of the training by 
experienced experts and put into biochemistry tubes. The blood samples collected were centrifuged at 3000 
rpm in laboratory for 10 minutes. The serum samples obtained were then analyzed at COBAS c501 analyzer 
through photometric method. 

Data Analysis 
The data obtained were analyzed via SPSS 22.0 statistical program. Shapiro-Wilk test was used to test 

whether the data normally distributed or not. Descriptive statistics and Paired t-test, one of the parametric 
tests with a significance level of α = 0.05, were used for statistical analysis of the data normally distributed. 

  

http://www.ijaep.com/
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3.Results  

Table 1.Magnesium (Mg), Chlorine (CI), Chromium (Cr), Sodium (Na), Potassium (K) and Calcium (Ca) Values of 
the Boxers 

Parameters N Mean S.D. t p 

Sodium (Na)Pre-Test 22 141.18 1.87 
-1.888 0.073 Sodium (Na) Post-Test 22 142.59 3.23 

Magnesium (Mg) Pre-Test 22 2.02 0.13 
4.738 0.000** 

Magnesium(Mg)Post-Test 22 1.94 0.14 

Potassium(K) Pre-Test 22 4.30 0.32 
-1.905 0.071 

Potassium(K) Post-Test 22 4.41 0.26 

Chlorine(CI) Pre-Test 22 100.61 2.96 
-5.452 0.000** 

Chlorine(CI) Post-Test 22 102.22 3.05 

Chromium(Cr) Pre-Test 22 0.94 0.17 
-6.777 0.000** 

Chromium (Cr) Post-Test 22 1.05 0.19 

Calcium (Ca) Pre-Test 22 9.66 0.31 
1.349 0.192 

Calcium(Ca) Post-Test 22 9.59 0.32 

There was a statistically significant difference between Magnesium (Mg), Chlorine (CI) and 
Chromium (Cr) elements in comparison of the pre- and post-test trace element values of the elite boxers (p 
<0.05). On the other hand, no statistically significant difference was found between Sodium (Na), Potassium 
(K) and Calcium (Ca) values (p> 0.05). 

4. Discussion and Conclusion 
A sufficient amount of electrolytes must be present in the blood and tissues to maintain a balanced 

metabolic function in the body during exercise. Physical activity increases the rate of heat- and energy- 
exchange in the muscles, and changes body electrolyte levels due to sweating and water loss. During 
exercise, potassium, sodium, chlorine, magnesium, calcium, and chromium electrolytes are very important 
for metabolic balance (19,20,21). 

The findings of this study revealed that a significant decrease occurred in Magnesium (Mg) value and 
a significant increase in Chlorine (CI) and Chromium (Cr) values after sparring training in elite boxers (p 
<0.05), On the other hand, no significant difference was found for Sodium (Na), Potassium (K) and calcium 
(Ca) values (p> 0.05). 

Esen (22) investigated the effect of dehydration on some electrolyte levels in professional football 
players and reported that the 90-minute football match significantly reduced serum sodium levels of football 
players. Many studies in the literature have reported that there is a decrease in sodium amount due to 
dehydration after high-intensity exercises (23,24,25,26). In a study conducted to investigate the effect of fluid 
intake on resistance training, a significant increase was found in potassium level among biochemical 
parameters of the resistance training performed by the participants without water intake (27). In a study, 
Costill et al. (28) reported a significant increase in serum potassium value. In another study, there was a 
significant increase in serum potassium amount after 2 hours of cycling exercise (29). Although the sodium 
and potassium findings of this study are similar to many other studies in the literature, there is no 
statistically significant difference (p> 0.05). 

It is reported that a decrease occurs in plasma magnesium concentration after short-term and high-
intensity anaerobic exercise (30). In a study conducted with marathon runners, it was reported that 
magnesium decreased significantly (31). Guyton and Hall (32) reported a decrease in magnesium value after 
a 90-minute football training. Although the magnesium results of the present study are similar to these 
studies, there are also other findings that do not support this study (33, 34). This might result from the 
differences in the type, intensity, and duration of the exercises. 

http://www.ijaep.com/
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In a study conducted on the sedentary, it was found that daytime exercise did not cause a statistically 
significant difference between rest and fatigue serum calcium levels, and serum chlorine levels increased 
during night exercise (35). In Kasap (27)’s study, there was no difference in serum calcium levels after 
resistance exercise. In a study conducted with cyclists, it was reported that serum chlorine levels increased 
significantly after exercise (36). The results of the present are similar to these studies showing serum calcium, 
chromium and chlorine levels after exercise. 

When the first and last tests of electrolytes were compared after sparring training applied to boxers, it 
was found that there was a decrease in Magnesium (Mg) and an increase in Chlorine (CI) and Chromium 
(Cr) values (p <0.05). No significant difference was found in Sodium (Na), Potassium (K) and Calcium (Ca) 
values  (p> 0.05). The findings of the present study show that, like many other studies in the literature, 
changes in serum electrolyte levels result from the acute effect of exercise-induced dehydration. As a result 
of the research, it was concluded that the effect of boxing training specifically based on strikes to lower body 
on the parameters examined in this study is similar to the literature findings, hence sparring training does 
not have a significant effect on the parameters tested. In order to better understand the effect of strikes on 
liver electrolyte levels, further extensive studies should be carried out. 
Note: This study did not receive any financial support. 
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Abstract 

The aim of this study is analyzing the relationship between anthropometric characteristics and 
motoric performance of female futsal players. 17 female futsal players participated in the study. Vertical 
jumping, 10 meter acceleration, 20 meter speed and zigzag running agility tests, and anthropometric 
measurements were used for the performance evaluation. 'Shapiro-Wilk' test was used for normal 
distribution analysis. 'Pearson's Product-Moment Analysis' was used in the correlation analysis of normal 
distributed data while 'Spearman's Rank Correlation Coefficient' was used in the correlation analysis of non-
normal distributed data. Significant relationships were detected among the acceleration test values and the 
speed and zigzag running agility test values (respectively; r = .634, p<0.01; r = .592, p<0.05). A significant 
relationship was detected between speed and zigzag running agility test values (r = .525, p<0.05). Significant 
negative relationships were detected among the vertical jumping test values and speed and zigzag running 
agility test values (respectively; rho = -.545, p<0.05; rho = -.551, p<0.05). No relation was detected between 
anthropometric characteristics and motoric performances (p>0.05). As a result, to improve motoric 
performance with anthropometric characteristics it is suggested that a distinct education strategy within the 
current training program should be prepared.  
Keywords: Futsal, Motoric Performance, Anthropometric Characteristics. 

Introduction 
Futsal is an indoor sport similar to football but has its unique rules [1]. With its popularity increasing 

in the last 20 years [2], futsal is a worldwide sport played by men and female in amateur and professional 
levels [3]. In addition, it is recognized by Federation Internationale de Football Association (FIFA) as indoor 
fotball [4]. A futsal game is played in a 20 x 40 m area, consists of 2 x 20 minute periods (with dead ball 
timeouts and limitless player changes) and includes repetitive and high tempo movements such as rapid 
acceleration and deceleration, quick direction changing and tackling [5]. 

A futsal player requires fast strength in high levels to exhibit good technical skill and tactical playing, 
be effective at one-on-one, defense, increase the socre, change positions and move quickly during the game 
[6]. Furthermore, players must be able to recover quickly following a high intensity exercise due to the 
continuous high intensity and tempo of the game. For this reason, sprint performance is an indicating factor. 
Studies on the physiological requirements of futsal show that players spend 5% and 12% of game time on 
sprinting and high intensity running [7]. Barbero-Alvarez et al. [3] detected that futsal players cover 397 
meters by walking, 1762 meters by running, 1232 meters by medium intensity, 571 meters by high intensity 
and 349 meters by maximum speed. In another study, it is indicated that players were sprinting (speed≥25 
km.h-1) for 8.9% of the total distance and running in high speed (speed≥15 km.h-1) for 13.7% [8].  

Speed and agility are defined as important skills which affect the performance for many sports [9]. In 
a game of futsal, quick decisions on rapid direction changes is needed for stealing the ball and keeping the 
ball, and studies show that agility is an important component for a successful game [10].  Futsal players who 
control the ball with speed and the correct technique usually are in a 1vs1 situation during the game [11]. 
The Capacity of the players are an indicating factor for agility, which defines the fast movement of the body 
with direction and speed change. Therefore, it contributes to increasing performance, decreasing risk of 
injury and providing advantage over the oponent [7]. The morphological and biochemical indicators of 
acceleration, maximum speed and agility (ie. fiber type rate) are similar and believed to be highly related to 
the stated qualities [12]. Moreover, when studying literature on speed quality there were contradicting 
results found [12, 13, 14, 15, 16, 17, 18]. 

A large part of the futsal game consists of intermittent and high intensity movements thus, muscle 
energy is formed by glucose. Therefore, it is stated that players need to be informed about their own 
anaerobic strength and capacity in order to evaluate their training and game performance [1]. Furthermore, 
in respect to anthropometric characteristics futsal players' height, body mass, body mass index (BMI) and 
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body fat ratio (BF) are characterized similarly as those of football players. Recent studies help to consider 
that anthropometric measurements are related to physical suitability components of team sports [19].  

Although, futsall's rising popularity in recent years, when reviewing current literature on scientific 
information on female futsal players it was found that performance characteristics were quite limited. As far 
as we know, this study will be the first to analyze the relationship between anthropometric characteristics 
and motoric performance. As participation of female in futsal increases, identifyingn the relationship of 
performance parameters can contribute to the improvement of players performance by trainers using 
training time more efficiently. Hence, the aim of the study is to examine the relationship among 
anthropometric characteristics and acceleration, sprint skill, agility and jump performances of female futsal 
players.   

Methods 
Participants 

17 female futsal players (age average 19,58±,40 years, height average 165,47±1,35 cm, body weight 
average 58,72±1,34 kg, body mass index 21,30±,40kg.m⁻2) playing in the university futsal team volunteered 
for this study. 

Procedure 
The participants were informed to avoid any physical activities and any physical exercise during their 

rest days, within 24 hours before the measurements. After the anthropometric measurements of the players, 
vertical jumping, acceleration test in 10 meters, speed and zigzag agility tests in 30 meters were applied in 
random order and the result values were collected. All tests took place between 17.00-19.00. Before the tests, 
the players had a group warm up (15 minutes) consisting of medium intensity aerobic exercise, including 
dynamic stretching.  

Anthropometric Measurements 
The heights of players were measured with a portable and adjustable stadiometer (mesilife) with 0.1 

cm sensitivity. The measurements were taken in centimeters while players were in the inspiration stage of 
anatomical position, their heads on the frankfort horizontal pane, their vertex touching the overhead 
platform and with bare feet.  

Body weight (kg), body mass index (BMI) and body fat ratio were measured by TANITA BC 545 N 
body analyzers to analyze the bodies of the participants. Futsal players were measured with their athletic 
clothing (shorts and jerseys) and bear feet on a scale in anatomical position. 

Motoric Performance Tests 
Countermovement jumping performance (CMJ) 

The players' legs were straight and in static position and their hands were on their hips when 
beginning the jump to achieve CMJ. Participants were asked to jump with maximum effort. Landings which 
both feet touched the floor at the same time were accepted as valid [20]. 

Vertical Jumping 
The jumps were recorded with 240 fps high speed video feature of iPhone 6S (Apple Inc., USA) smart 

phone. The video was recorded from the frontal pane, parallel to the jumping participant in a 90° horizontal 
angle, focusing on the lower extremity of the participant within 1 meter distance. The recorded videos were 
analyzed via MyJump (AppStore) smart phone application.  With this application the flight time of jumps 
were calculated by identifying the partipants [21].  

Acceleration 10 meter 
The participants were positioned 1 m behind the baseline with their bodies leaning forward. The 

acceleration test was measured using the photocell. Players were measured starting in a stable position then 
completing the distance in maximum speed and 1 meter away from the photocell. Two sprint tests with 2 
minutes in between were done. Adequate amount of rest time for recovery of the anaerobic system was 
given before the second test and in between the other tests [10].  
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30 meter Speed 
The 30 meter running time of the players on a futsal field were measured with the photocell. Each 

partipant took part in two fast running tests with 3 minutes rest time. The best out of the two repeated speed 
tests were recorded [22]. 

Zigzag Running Test 
The partipants were asked to run 1 lap on a 3 and 4.85 meter floor with colored tape indicators and 

cones positioned in every corner. If the partipant failed to pass all of the cones, they were given an adequate 
rest time then repeated the test. After the course was set the start and stop doors of the photocell were placed 
[23]. 
 

 

Statistical Analysis  
All statistical analysis were done via SPSS version 21.0 software (Statistical Package for Social 

Sciences; SPSS Inc., Chicago, IL, USA). The data was analyzed with descriptive statistics and the average, 
standard deviation, minimum and maximum values were recorded. Data of each variable used in the studies 
were examined whether they were normally distributed or not with 'Shapiro-Wils' analysis. All variables 
except vertical jumping showed a normal distribution. Therefore, the relationship between anthropometric 
characteristics, acceleration, speed, agility performances and vertical jump performances were identified 
with 'Spearman Rank Correlation Coefficient'. The relationship of the remaining variables were identified 
with 'Pearson Product-Moment Analysis'. The significance value is assumed as p<0.05. Correlation 
coefficient values were determined by the following: 0.00-0.19 no correlation or negligibly low correlation, 
0.20-0.39 weak (low) correlation, 0-40-0.69 moderate correlation and 0.70-0.89 strong (high) correlation [24].  

Results 

Descriptive values of anthropometric measurement, acceleration, speed, agility and vertical jumping 
performances of the participant are presented in Table 1.  

In Table 2, which the evaluations of the participants' anthropometric characteristics relationship with 
their motoric performances are stated, BMI and body fat ratio of the participants' anthropometric 
characteristics showed a moderate positive correlation (r = .639; p<0.01), acceleration and speed values of the 
participants' motoric performances showed a moderate positive correlation (r = .634; p<0.01), values of the 
zigzag running agility test showed moderate positive correlation (r = .592; p<0.05), and speed and zigzag 
running agility test values showed a moderate positive correlation (r = .525; p<0.05). Acceleration, speed and 
agility performance values of the participants showed no correlation (p>0.05).  

In Table 3, which the relationship of vertical jumping with anthropometric characteristics, 
acceleration, speed and agility performances are stated, no correlation (p>0.05) was found between vertical 
jumping and values of BMI, body fat ratio, body muscle mass and acceleration. Vertical jumping showed a 
moderate negative correlation with speed skill values (rho = -.545; p<0.05), and zigzag running agility (rho = 
-.551; p<0.05), of the participants.  
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Table 1. Statistical data of the descriptive values of futsal players 

Variables Average sd Minimum Maximum 

Age (year) 19.58 1.66 18 22 

Height (cm)  165.47 5.56 155.00 178.00 

Body weight (kg)  58.72 5.54 49.60 68.30 

Body mass index (kg.m⁻2) 21.30 1.65 18.10 24.40 

Body fat ratio (%) 19.10 4.10 11.90 28.80 

Body muscle mass (kg) 45.05 4.34 39.10 54.80 

10 m Acceleration (s) 1.94 .15 1.61 2.22 

30 m Speed (s) 5.14 .27 4.74 5.59 

Zigzag agility(s) 7.13 .87 6.01 8.56 

Vertical Jumping (cm) 34.75 4.51 30.59 44.39 

cm = centimeter; kg = kilogram; kg.m⁻2= kilogram / meter square; % =  percentage value; m = meter; s: 
second 

Table 2. The relationship between anthropometric characteristics and values of acceleration, speed and agility 
performances of futsal players 

Variables BMI 
(kg.m⁻2) 

Body fat 
ratio (%) 

Body 
muscle 
mass (kg) 

10 m 
Acceleration 
(s) 

30 m 
Speed (s) 

Zigzag 
agility (s) 

BMI (kg.m⁻2) 1.00 .639** .420 -.100 .144 -.279  

Body fat ratio(%)  1.00 -.284 .185 .288 .354  

Body muscle mass (kg)   1.00 -.131 .126 -.176  

10 m Acceleration (s)    1.00 .634** .592*  

30 m Speed (s)     1.00 .525*  

Zigzag agility (s)      1.00  

p<0.01**; p<0.05* 
 

Table 3. The relationship between vertical jumping and values of anthropometric characteristics, acceleration, speed 
and agility performances of futsal players 

Variables BMI 
(kg.m⁻2) 

Body fat 
ratio (%) 

Body 
muscle 
mass (kg) 

10 m 
Acceleration (s) 

30 m 
Speed 
(s) 

Zigzag 
agility (s) 

Vertical Jumping 
(cm) 

.117 .099 .048 -.403  -.545*            -.551* 

p<0.01**; p<0.05* 

Discussion and Conclusion 

In this study, the relationship between anthropometric characteristics of female futsal players with 
their acceleration, sprint skill, agility and jump performances were examined. The main finding of the study 
was that futsal motoric performance values showed moderately significant relationship with each other 
while showing no significant relationship between anthropometric characteristics and motoric performance. 

Evaluation of acceleration, speed and agility performances in the study resulted in a moderate 
correlation (p<0.01, p<0.05), (table 2). Mendez-Villanueva et al. [25] detected a strong positive correlation 
between maximum speed and acceleration. Pauole et al. [13] found out in a study on female that there is a 
moderate correlation betwen the T test and the 40 yard sprint time (r=0.73). In an additional study, it was 
discovered that linear speed and direction changing tests in team players, had a moderate to strong 
statistical relationship [26]. Köklü et al. [16] stated that acceleration, maximum speed and agility had a 
positive correlation (p<0.01, p<0.05) in football players. Also, they emphasized that sprint and agility skills 
shared the common physiological and biomechanic indicator [16]. The results we obtained are parallel to 
results of some studies. On the contrary, Little and Williams et al. [12] found that acceleration, maximum 
speed and agility performances have a significant relationship however, they found that among the tests the 
indicating coefficients (r2) of acceleration and maximum speed, acceleration and agility, maximum speed 
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and agility as 39%, 12% and 21%. They came to the conclusion that maximum speed and agility are specific 
qualities and relatively linked to each other, based on the low indicating coefficients. Additionaly, Buttifant 
et al. [14], reported that 20 meter sprints and 20 meter agility tests did not have a significant relationship. The 
reason of the results of this study and some current studies contradicting can be explained with the skill 
levels (amateur - professional group) of the participants or the performance tests applied.  

As a result of this study, it was found that there is a moderate and inversely proportional relationship 
between vertical jumping and agility performances (-.545; -.551; p<0.05). Mcfarland et al. [27] identified a 
moderate and strong relationship among vertical jumping, maximum speed and agility in female football 
players. Meanwhile, Suarez-Arrones et al [26] found a moderate to strong correlation between jumping, 
linear speed and agility. In another study, they discovered that while 30 meter sprint time and CMJ show a 
moderate correlation, the relationship strengthens as the sprint distance increases and CMJ and ball-less 
agility show a strong negative relationship [16]. Also, Wisløff et al. [28], detected that the 10 meter vertical 
jumping performances (r = 0.72, P <0.001) of football players and their 30 meter speed performances (r = 
0.60, P <0.01) were correlated. On the other hand, Köklü et al. [29] reported that squat jump height (r = - 
0.353, p<0.05) in young football players had a weak correlation with ball-less agility performance. The 
findings of our study are consistent with some studies researching on a healthy and athletic population. 

As a result of the study, no relationship was found between anthropometric variables and motoric 
performance tests (Table 2, Table 3). Theoretically, factors like body fat and body segment lengths can 
contribute to agility performance [30]. Hazir et al. [31] found insignificant relationships (p>0.05) among 
values of the agility test and anthropometric variables in young football players. Contrary to this data, 
Gorostiaga et al. [32] stated that prominent futsal players had higher body fat ratio than football players and 
that maximum speed time is positively correlated to high body fat ratio. However, they also detected that leg 
lengthening strength production and vertical jumping height were negatively correlated. The researches 
most probably came to the conclusion that futsal players in a game have a disadvantage due to increasing fat 
mass. Queiroga et al. [33] observed the anthropometric characteristics of elite female futsal players and 
stated that female futsal goalkeepers had a significanlty different body mass index than that of players in 
other positions. 

In conclusion, it was found that motoric performances in female football players had a moderate 
correlation while no indication on body composition speed, agility and jump performances. The difference 
of different findings of the studies can be based on the age group, gender and performance levels (elite - 
amateur) in other or non-similar sports of the participanting athletes. Another limitation of the study is the 
use of correlation analysis. Within these limitations, we can state that according to our results more studies, 
comprehensive laboratory and field tests are needed to evaluate female futsal players performances.  
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Abstract 
The work presents the results of a pedagogical experiment related to the peculiarities of training 

future teachers of biology and health basics to carry out social and pedagogical activities in order to form 
health-promoting competence of students who are future teachers. The integration processes of university 
education require defining priorities for the formation of health-promoting competence of future 
professionals. The organization of the educational process at higher education institutions ensures quite an 
extensive study of the health preservation of young people, in particular, the implementation of relevant 
programs and projects, the development of textbooks, guidelines, educational and methodical manuals. In 
addition, the development and widespread use of corresponding educational technologies aimed at positive 
self-perception, the values-based attitude of the individuals to their own health and the health of others. 
Therefore, the social order for a teacher, who knows health-preserving technologies of teaching and 
education, is able to organize the educational process and develop the health-preserving competence of 
students, becomes a priority. The health-preserving competence is a complex integrated personality 
formation, the sense of which is a set of interconnected components. The paper describes the results obtained 
applying the methodology for indicating the formation levels of the health-promoting competence of the 
future teachers of biology and health basics according to the developed criteria. The quantitative and 
qualitative analysis of the received results was carried out, the conclusions on the efficiency of introducing 
health-promoting technologies for the social and pedagogical activity of the teachers of biology and health 
basics were made. Determining formation the levels of the health-promoting competence of future teachers, 
the following indicators were taken into account: motivation to maintain health and value-based orientations 
(motivational value-based criterion), the amount and completeness of knowledge and procedural skills 
(cognitive criterion), the level of adaptive capabilities and working capacity (personal criterion). The used 
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classification of the health-preserving competence levels of the future teachers of biology and health basics 
includes three levels: beginner, normative, and active. On the basis of quantitative and qualitative indicators, 
the comparative analysis of the received intermediate and final results of the experiment concerning the 
relevance of introducing the teacher’s social and pedagogical activity to form health-preserving competence 
was carried out. The reliability of the study results was ensured by using statistical methods of processing 
the results. The analysis of the obtained results of the control and experimental groups proves the efficiency 
of introducing a scientifically substantiated model, which provides the formation of health-promoting 
competence, the management of this process, the use of educational and methodical manuals, practical 
recommendations developed by the authors of the study, into the process of social and pedagogical activity 
of biology and health basics teachers that will make it possible to efficiently form the students’ health-
promoting competence in the future. 
Keywords: health-promoting competence, higher education institutions, social and pedagogical 
activity,criteria of competence formation. 

1. Introduction 
The humanistic model of the educational process defines a socially significant life strategy for the 

consistent formation of the teachers’ health a culture as a necessary condition for the school and university 
students’ development of the positive motivation for a healthy lifestyle. At the same time, the development 
of the Ukrainian state, ensured by the humanization and democratization of modern society, involves the 
formation of a comprehensively developed, socially active, business personality, capable of self-
determination and self-realization. A new stage of the historical development of Ukraine requires the 
implementation of a realistic and effective program for the formation of a modern highly-qualified, morally-
prepared personality with a developed creative and responsible attitude to business. The above imposes 
serious requirements on the graduates of secondary education institutions and, consequently, higher 
education institutions, which are designed to provide professional training for teachers who would 
successfully prepare young people for the life under the new conditions of a humane and democratic 
society. It should be noted that any qualified specialist needs deep knowledge. Professionally significant 
personal qualities become especially important for the pedagogical activity of a teacher. The character 
formation of a teacher is first of all the formation of one as a person and only then as a professional with 
specialized knowledge in a particular field [1, 2, 3].  

Under the current conditions of reforming the educational system of Ukraine, one of the urgent needs 
is the training of highly-qualified specialists, especially teachers. This necessitates the application of a 
competency-based approach. The graduates of pedagogical higher education institutions (HEI) must be 
ready for professional activity under specific conditions, including the energetic nature of motor actions and 
special external conditions of activity, which requires a high level of such qualities as the activity, the ability 
to adapt in social and professional areas, a high level of physiological and psychological capabilities. The 
ability of such specialists to perform professional activities not only depends on their vocational training but 
also requires a high level of physical, mental, social, and spiritual health [4, 5, 6].  

At the same time, environmental pollution and socio-economic transformations that have led to lower 
living standards, has worsened the health of the population of Ukraine in recent years [7, 8, 9]. Therefore, an 
important task for the pedagogical universities graduates is the formation of health-promoting competence 
as a component of their professional competence [10, 11, 12]. Besides, the question of assessing the level of its 
formation and the development of corresponding criteria arises. 

Therefore, the social order for a teacher, who knows health-preserving technologies of teaching and 
education, is able to organize the educational process and develop the health-preserving competence of 
students, becomes a priority. The higher education institutions hold the responsibility for the modernization 
of the training of a new generation of educators in terms of students’ mastering a set of innovative motives 
and value-based attitudes, knowledge, skills, and abilities in the field of health promotion. 

The successful solution of the national education problems is directly related to the improvement of 
training future teachers in the field of social and pedagogical activities. Modern society challenges a teacher 
not only to be a unique person, a bearer of universal human values, deep and diverse knowledge, and high 
culture but also to strive for embodying the human ideal. 
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2. Literature Review 
Health-promoting competence is a complex integrated personality formation, the sense of which is a 

set of interconnected components [13, 14, 15]. In particular, the following main provisions of the formation of 
health-promoting competence of future specialists were developed: ensuring a high level of the students’ 
health and education of health-promoting culture as a set of the students’ conscious attitude to human 
health and life; the formation of health-promoting competence that will enable a student to solve the 
problems of a healthy lifestyle, safe behavior, the tasks related to providing first aid, psychological and 
qualification assistance independently and effectively; promoting health culture, developing sustainable 
motives and behavior [16, 17, 18]. Striving to form the future teacher’s healthy life position, an educator 
should not be limited by the function of an informant, one should become an organizer of the students’ 
health activities, which contribute to the development of health-promoting views, thinking and 
consciousness necessary to create a health-preserving environment at higher education institutions [19, 20, 
21]. 

Social and pedagogical activity as a kind of the teacher’s professional activity is based on general 
philosophical, psychological, and pedagogical approaches to interpreting its essence and structure, and 
embodies social aspect (social problems of students; their psychological, medical, and pedagogical study; 
sociocultural features of an educational professional environment, etc.). One of the priorities of social and 
pedagogical activities of biology and health basics teachers is the cooperation establishment and efforts 
coordination of all parts of the social and pedagogical influence on the personality development of in order 
to motivate one to a healthy lifestyle, promote the formation of young people’s health-preserving 
competence. A teacher of biology and health basics can carry out relevant work better than anyone because 
health issues are raised in almost every biology lesson [22, 23, 24]. In addition, the work will be of better 
quality and a positive result will be more possible if the process of forming health-promoting competence 
involves other participants in the educational process, in particular home form teachers, school authorities, 
and parents of students. Teaching and education are always more effective when there is a resonance 
between the efforts of teachers, students, and their parents, i. e. strengthening of the adolescents’ actions, 
aimed at self-education and professional self-improvement, by the adequate actions of parents and teachers. 
And it is possible provided that the subjects of teaching, educational, and professional interaction are 
properly prepared to cooperate with families of different types, implementing the functions of social and 
pedagogical activities. The formation of a physically, intellectually, and spiritually harmonious student's 
personality depends on the readiness of a teacher [13, 25]. Current programs in biology and such school 
subject as Health Basics imply the development of the connections between themes, cycles, and subjects. This 
contributes to the actualization of learned information, but the personal qualities of a teacher-practitioner 
influence the result of students' work. 

Today, the issues of education quality, competition in the market of educational services are 
actualized, the struggle for leadership in terms of the number of applicants, the prestige of one’s diploma is 
reinforced. All this contributes to the innovative methods of teaching, new educational technologies, and 
services. In contrast to other sciences, such school subjects as Biology and Health Basics are closely related to 
life [5, 11]. Therefore, the personal moral qualities of a biology teacher and one’s willingness to teach young 
people to understand the value of human life, the ways of survival in effect are important.  

In recent years, the health of school students is considered an important aspect of a teacher’s 
professional activity and an indicator of professionalism [26, 27, 28]. As a result, there is an urgent need to 
train teachers not only as professional subjects but also as specialists who are able to form a high level of the 
students’ health culture. Thus, the problem of preparing future biology and health basics teachers to teach 
students the issues of a safe and healthy lifestyle is obvious. This problem is fully covered in the research of 
modern scientists [9, 12, 29]. However, the analysis of the cognitive activity organization of the students of 
pedagogical higher education institutions showed that the introduction of the methods of forming a healthy 
and safe lifestyle by HEI teachers not only at Biology and Health Basics lessons but also while implementing 
social and pedagogical activities requires attention. 

The research studied the role of implementing the idea of forming a healthy lifestyle at lectures, 
seminars, practical classes, and pedagogical practice at school, motivating young students to a healthy 
lifestyle at pedagogical HEI, forming a strong desire to apply the acquired knowledge in the future 
professional activities in particular during social and activity. The perception of information on a safe and 
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healthy lifestyle is based on the understanding of causal relationships of various life processes, a critical 
attitude to the information coming from the media; forms a strong desire to follow a safe and healthy 
lifestyle; apply the acquired knowledge in practice [17, 20]. Determining the criteria, it was taken into 
account that health-promoting competence is an integrated characteristic of a specialist, the structural 
components of which are axiological, gnoseological, and health and fitness. According to these components, 
the following criteria for the formation of health-promoting competence were distinguished: motivational 
value-based, cognitive, and personal [6, 10]. These criteria make it possible to assess the formation level of 
the health-promoting competence of future teachers and determine the efficiency of the preparation for 
future professional activities at HEI. The indicators characterizing the formation level are determined for 
each criterion of the health-preserving competence of future teachers [11, 13].  

The motivational value-based criterion characterizes the axiological component of health-promoting 
competence. Its indicators are the formation of students' values-based attitude to their health and the health 
of others, a consistent interest, and motivation for health promotion. Self-sufficient values are expressed in 
the purpose of health-preserving activities, which are associated with the development of personality in the 
process of personal health improvement, forming health-promoting consciousness. Instrumental values 
include mastering the theory (norms and principles) and technology (methods and techniques) of health-
promoting activities, which are the basis of vocational training. The values of health-preserving activities 
ensure its social significance and prestige, interest in this activity, the ability to maintain health, create a 
health-improving educational environment at higher education institutions, the possibility of self-
affirmation and professional growth. 

An important indicator of the health-preserving competence of a future teacher is a positive 
motivation to maintain health. The motives for health-promoting activities include social motives (relating to 
public health promotion); health-promoting motives (directly related to health-promoting activities, for 
example, the student’s understanding of the content of health health-promoting activities, the ability to 
independently formulate and solve health-promoting problems); the motives of personal development (self-
possession, the ability to realize creative potential while performing health-promoting activities). Assessing 
the health-promoting competence of the future teachers of biology and health basics, a conscious attitude to 
mastering the competence, the professionalism in practical health-promoting activities, and a creative 
approach to solving health problems were considered to be sustainable motivation. 

The cognitive criterion characterizes the gnoseological component of health competence. The 
indicators of this criterion are the amount and completeness of knowledge about health and the ways to 
maintain it, the ability to apply the knowledge, skills, and abilities acquired during training in effect to 
maintain health during professional activities and in everyday life. The knowledge of health is an important 
prerequisite for the formation of the health-promoting competence of future teachers because it is the basis 
for the formation of skills and abilities to maintain health, moral beliefs, aesthetic views, and health-
promoting worldview. The knowledge and correctly chosen process of its mastering are the prerequisites for 
the mental development of a future teacher. As a component of a person’s health-promoting worldview, 
knowledge determines one’s attitude to reality, moral views, beliefs, volitional traits and is one of the 
conditions for the abilities and interests’ development [30, 31]. The cognitive criterion also reflects the system 
of health-preserving skills, which are the result of the qualitative development of health-preserving 
knowledge, interests, beliefs, and motives. Skills are a system of practical and mental actions that are 
necessary to align health-promoting information with actions and to apply health-preserving knowledge.  

The personal criterion characterizes the health and fitness component of health-promoting 
competence. The indicators of this criterion are individual psychological and motor qualities that are 
important for a future teacher, in particular, responsibility, emotional and volitional stability, insistence on 
high standards, discipline, high efficiency, a high level of the organism’s adaptive capacity. These qualities 
of the personality make the effective self-development of a future expert possible; promote the creative 
approach to health-preserving activity, the achievement of its highest efficiency. The development degree of 
the indicator is characterized by the level. In scientific research, much attention is paid to the problem of 
studying the levels determining the degree of knowledge, skills, and competencies development [32, 33, 34]. 

Summarizing different approaches to determining the formation levels of training results, there are 
three formation levels of the health-preserving competence of the future teachers of biology and basics 
health: beginner, normative, and active [35, 36]. The beginner formation level of health-promoting 
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competence is characterized by unformed value-based attitude to one's own health and the health of other 
people; the lack of stable motivation to master health-preserving competence and the norms and rules of 
health preservation; limited knowledge about health and the ways to preserve it, the lack of their 
imaginative interpretation and inability to use them in effect, the lack of knowledge about the methods of 
cognition and activity, the realization of only available information; the lack of skills and abilities to maintain 
health, the passive application of health-promoting knowledge, the ability to act only on instructions; the 
lack of desire to master new ways of working, the prevalence of insecurity, indifference, and doubts; the lack 
of individual psychological and motor qualities that are important for a future specialist, the lack of 
awareness of their importance for professional activities; the inability to self-education and self-
improvement; underdeveloped reflexive thinking, the inability to self-control and inadequate self-
assessment of one’s own activity. The normative formation level of health-promoting competence is 
characterized by the acceptance of the values of health promotion only in certain situations; situational 
interest in health-promoting competence and situational motivation to master it; the knowledge about health 
and the ways to preserve it, the ability to apply them; skills and abilities to maintain health that are applied 
in typical situations, tasks performance, mainly according to the instructions or algorithm; adequate 
orientation in the situations related to maintaining health, the lack of desire to master new ways and 
methods of activity, the lack of original solutions; poorly formed awareness of the importance of personal 
qualities for professional activities. The active formation level of health-promoting competence is 
characterized by the awareness of the importance of health promotion, values-based attitude to one’s own 
health and the health of others; consistent interest and motivation for the formation of health-promoting 
competence and its further improvement; a system of knowledge about health and the ways to preserve it, 
the completeness of knowledge, the confidence in their validity, the effective application of knowledge; solid 
skills and abilities to maintain health during professional activities and in everyday life, the ability to apply 
the methods of activity under new conditions; the ability to analyze and generalize the experience of 
maintaining health, the desire to master new ways and methods of activity, the prevalence of creative tasks; 
such personal qualities as responsibility, insistence on high standards, discipline, the awareness of their 
importance for professional activity; the ability to self-education and constant desire for self-improvement. 

The aim of the study is to determine the formation levels of the health-promoting competence of 
young people during the social and pedagogical activities of a teacher, aimed at motivating them to follow a 
healthy lifestyle. 

3. Method 

Training future teachers of biology and health basics to carry out social and pedagogical activities in 
order to form health-preserving competence of young people, traditional teaching methods and innovative 
technologies that involve the use of innovations not only in educational process but also for professional 
growth and motor improvement were combined; the newest forms of the organizing and carrying out 
classes applying interactive forms of the educational process organization and individualized educational 
trajectories for students are widely used; modern technologies and means of control were involved; the sets 
of exercises to increase motor activity and appropriate methodological support were created. Defining the 
formation levels of the health-promoting competence of future teachers, the following indicators were taken 
into account: motivation to maintain health and value-based orientations (motivational value-based 
criterion), the amount and completeness of knowledge and procedural skills (cognitive criterion), the level of 
adaptive capabilities and working capacity (personal criterion). The used classification of the health-
preserving competence levels of the future teachers of biology and health basics includes three levels: 
beginner, normative, and active. 

The experimental work was carried out in two stages. The first stage of the pedagogical experiment 
was carried out in 2018-2019 on the basis of Taras Shevchenko National University «Chernihiv Collegium». 
The interaction of the components of the formation model of the health-preserving competence of future 
biology and health basics teachers in the process of professional training was studied to prove its efficiency. 
The control groups (CG) included 114 students who were taught in the traditional way. The experimental 
group (EG) included 118 students, whose education was carried out according to the original model. The 
formation of control and experimental groups was carried out on the basis of the results of previous sections 
in such a way to ensure statistical correspondence of the health-promoting competence formation level of the 
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students of both groups. The method of statistical processing of the pedagogical experiment results on the 
indicator «Motivation to maintain health» (MM) included the organization of questionnaires concerning 
such topics as «Your attitude to health» and «Your attitude to health-promoting activities». The respondents 
were asked 20 questions; the answer to each was evaluated from 1 to 3 points, with the maximum score for a 
fully affirmative answer. This testing was conducted twice – at the beginning and at the end of the 
experiment. On this basis, the conclusions on the efficiency of the proposed approaches to the formation of 
the axiological component of the health-promoting competence of future teachers in the training process 
were drawn. 

The following research methods were used to solve the objectives: theoretical (the analysis and 
generalization of scientific and educational literature, the methods of conceptual comparative and system 
and structural analysis), which made it possible to determine the level of health-promoting competence of 
students, systematize and summarize information about the studied object; empirical (pedagogical 
observation, testing, questionnaires); statistical data processing methods, which included the average 
statistical analysis of research results, were used for qualitative and quantitative processing of experimental 
data. During the examinations, the authenticity of the difference between the students’ indicators at the 
beginning and at the end of the investigation was determined due to the Student’s t-test. The significance for 
all statistical tests was set at p<0.05. 

4. Results and Discussion 
Determining the levels of the health-promoting competence of future teachers, the following 

indicators were taken into account: motivation to maintain health and value-based orientations 
(motivational value-based criterion), the amount and completeness of knowledge and procedural skills 
(cognitive criterion), the level of adaptive capabilities and working capacity (personal criterion). The 
introduction of the original model, which implied the training of future professionals for social and 
pedagogical activities as a kind of the teachers’ professional activity, in the educational process in order to 
form health-preserving competence of the respondents of experimental groups significantly affected the 
general level of motivation and value-based criterion. The indicators improved significantly, in comparison 
with the students of the control groups who studied according to the traditional curriculum (Table 1).  

Table 1. The formation levels of the health-promoting competence of future biology and health basics teachers (on the 
motivational and value-based criterion) during the implementation of social and pedagogical activities (n=232) 

Gender Group 

The formation levels of competence 

Beginner Normative Active 

Number % Number % Number % 

Males 
EG 4 8.5 31 66.0 12 25.5 

CG 12 29.3 28 68.3 1 2.4 

Females 
EG 7 9.9 49 69.0 15 21.1 

CG 28 38.4 43 58.9 2 2.7 

Thus, the active level of health-promoting competence in the experimental groups of future teachers 
accounted for 25.5% for males and 21.1% for females; the normative level of the competence of males – 
66.0%, females – 6 .0%; the beginner level of males – 8.5%, females – 9.9%. In the control groups, which were 
engaged in training according to the traditional curriculum, only 2.4% of male students and 2.7% of female 
students were observed to have the active formation level of the health-preserving competence, 68.3% of 
males and 58.9% of females – the normative formation level, and 29.3% and 38.4% – the beginner level 
respectively. The obtained data showed a significant difference in the competence formation between the 
students of control and experimental groups, which confirmed the efficiency of the implementation of social 
and pedagogical developments in the educational process. 

The assessment of competencies acquired by students in terms of cognitive criteria during the 
implementation of the original model, which implied social and pedagogical activities, and during the 
traditional teaching methods implementation revealed a positive dynamics of acquired knowledge and skills 
necessary for organizing and conducting health-improving activities implementing health-promoting 
technologies only in experimental groups. The formation level of competencies on the cognitive component 
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was assessed concerning the knowledge and skills of students, the methodological techniques, 
organizational skills, the ability to conduct health-improving activities, etc. In the experimental groups, 
19.2% of males and 16.9% of females were found to have an active formation level of competence on the 
cognitive criterion. In the control groups, no male students and only one female student, which accounted 
for 1.4%, with a high level of competence were found (Table 2).  

Table 2. The formation levels of the health-promoting competence of future biology and health basics teachers (on the 
cognitive criterion) during the implementation of social and pedagogical activities (n=232) 

Gender Group 

The formation levels of competence 

Beginner Normative Active 

Number % Number % Number % 

Males 
EG 6 12.8 32 68.0 9 19.2 

CG 16 39.0 24 61.0 - - 

Females 
EG 9 12.8 50 69.3 12 16.9 

CG 31 42.5 41 55.1 1 1.4 

A similar trend was observed in the analysis of the students’ competence of the normative level, in 
particular, in experimental groups 68.0% males and 69.3% females; in control groups 61.0% and 55.1% 
respectively, which indicated different preparation levels of the students of the experimental and control 
groups. The number of students with the normative level of competence increases owing to the beginner 
level in the experimental groups and the active level in the control groups. A significant difference is 
observed in the low-level indicators: 12.8% – males, 12.8% – females in the experimental groups, 39.0% and 
42.5% in the control groups respectively. 

One of the formation indicators of the health-promoting competence of future teachers according to 
the cognitive criterion is the knowledge measure, which was checked by testing. The check of knowledge 
was carried out by testing with the use of the questions and answers of various formats. The respondents 
were asked 100 questions of a theoretical nature, each of which was evaluated at 1 point. The test results 
were divided into levels in the following way: beginner (0-32 points), normative (33-66 points), and active 
(67-100 points). To characterize the completeness of knowledge, students of all groups used the coefficient of 
knowledge completeness, which is the ratio of the sum of correct answers to the total number of questions. 
The coefficient value of less than 50% indicated unsatisfactory knowledge completeness and a low level of 
their formation. The coefficient value from 50% to 75% indicated sufficient knowledge completeness and the 
middle level of their acquisition. The coefficient value of more than 75% indicated that the knowledge is 
complete and this indicator corresponds to a high level of their mastery. After conducting experimental 
training, positive dynamics were observed in both groups (Table 3). 

 
Table 3. The results of the knowledge measure testing of future biology and health basics teachers (on the cognitive 

criterion) during the implementation of social and pedagogical activities (n=232) 

Gender Group 

The completeness of knowledge/formation level 

Unsatisfactory/beginner Sufficient/middle Complete/high 

Number % Number % Number % 

Males 
EG 6 10.6 33 70.2 8 17.0 

CG 12 29.3 29 70.7 - - 

Females 
EG 9 12.7 53 74.6 9 12.7 

CG 29 39.7 44 60.3 - - 

The general level of competence formation of the students of experimental groups on the cognitive 
criterion during the implementation of the system, which implied social and pedagogical activities and 
traditional teaching system, had a positive dynamics and affected the worldview and general cultural level 
of students positively. 

The control assessment of the corresponding competence formation after the introduction of the 
methods of social and pedagogical activities aimed at maintaining a healthy lifestyle by young people 
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showed an improvement in the results on the personal criterion, which characterizes the health and fitness 
component (Table 4). 

Table. 4. The formation levels of the health-promoting competence of future biology and health basics teachers (on the 
personal criterion) during the implementation of social and pedagogical activities (n=232) 

Gender Group 

The formation levels of competence 

Beginner Normative Active 

Number % Number % Number % 

Males 
EG 5 10.6 32 68.1 10 21.3 

CG 12 29.3 27 66.7 2 4.9 

Females 
EG 8 11.3 50 70.4 13 18.3 

CG 29 39.7 43 58.9 1 1.4 

The results obtained by the personal criterion of competence formation showed an improvement in 
the indicators of formation levels in experimental groups: 21.3% males and 18.3% females with an active 
level of competence; 68.1% males and 70.4% females with the normative level; 10.6% and 11.3% with the 
beginner level respectively. In the control groups, the indicators were much lower: 4.9% males and 1.4% 
females with an active level of competence; 66.7% and 58.9% with the normative level respectively; 29.3% 
and 39.7% with a low level respectively. 

The students of experimental groups had significantly better indicators in terms of the level of 
acquisition of special knowledge, skills, and abilities to control their motor readiness, health state, the ability 
to apply health-preserving technologies, means, and methods of motor skills development. Accordingly, the 
implemented social and pedagogical activities helped to increase the level of students’ preparedness in the 
experimental groups according to the criteria of organizational, communicative, perceptual, speech abilities, 
general cultural level, social activity, and involvement in a healthy lifestyle. 

The comparison of the formation level of the health-promoting competence of future teachers in the 
process of training in two student groups was carried out using the Student’s t-test. According to the results 
of the experiment presented in Tables 1-4, positive dynamics after the experiment was observed in both 
groups, but more intensely in the experimental group. According to Student’s test, it was found that the 
average score was higher at the significance level of 0.05 in the experimental groups. This means that the 
positive changes in the experimental group, which was involved in training according to the experimental 
method, turned out to be more significant. 

In general, the results of the experiment conducted, supported by conversations with the students of 
both groups, suggest that the introduction of teaching methods with the use of social and pedagogical 
practices aimed at maintaining a healthy lifestyle in the educational process, contributes to the activation of 
students' learning activities, increases motor activity, the level of motor development, the formation of 
motivation for regular classes in modern innovative health technologies and for a healthy lifestyle. The 
experimental check of the efficiency of this methodology has significantly improved all the studied 
parameters, which gives grounds to recommend it for introduction into the educational process of students 
at pedagogical higher education institutions of Ukraine. 

The study of the formation peculiarities of the health-promoting competence of future biology and 
health basics teachers made it possible to determine the criteria and indicators of the formation levels of the 
health-promoting competence of future teachers: motivational value-based, cognitive, and personal. In 
general, it allows substantiating a set of pedagogical conditions that ensure the optimal functioning of the 
process, provide an opportunity to determine the starting point, the formation level of health-promoting 
competence, to develop a methodology for its formation.  

5. Conclusions 

The formation of health-promoting competence is a multifunctional system; multifaceted medical and 
hygienic means; a set of forms, tools, and methods that are aimed at achieving optimal results focused on 
health preservation. The work on the health-preserving competence formation should be aimed at health 
indicators, the level of motor readiness, and data on individual psychological and pedagogical 
characteristics of students. Thus, it is necessary to study modern methods of improving and preserving the 
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health of young people. The activity of educational institutions to preserve and improve the health of young 
students is considered full-fledged and effective only when the formation of health-preserving competence 
is implemented in a single system professionally and efficiently. 

The use of the methodology for forming the health-promoting competence of future biology and 
health basics teachers required an experiment of the introduction of the teachers’ social and pedagogical 
activities that involved comparing the achievements of the future teachers of control and experimental 
groups. The research used the criteria study base, identified three criteria for the formation level of health-
promoting competence: motivational value-based, cognitive, and personal. The indicators included 
motivation to preserve health, value-based attitudes, measure, and completeness of knowledge. The 
pedagogical experiment showed the efficiency of the proposed model of forming the health-preserving 
competence of future teachers, which was confirmed by statistical methods at the significance level of 0.05. 
The analysis of the experiment results in control and experimental groups showed the effectiveness of the 
introduction of the scientifically sound model of managing this process through the use of the teachers’ 
social and pedagogical activities in the process of training biology and health basics teachers that makes it 
possible to effectively form health-promoting competence in the future. 

The directions for future research are aimed at the scientific search for the new areas of the health-
promoting competence formation of the students of pedagogical HEI. 
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Abstract 
The feminist theory in sports claims that women’s participation in most sports branches that are being 

played around the world is limited and it is difficult to prove themselves. The reason for this is that the rules 
of the game are created by considering male performance. Therefore, this study aims to examine the 
volleyball branch performance with a feminist theory approach in sports. While the research was being 
designed, a detailed literature review was made. Besides, the senior men and women league matches were 
watched randomly which organised by Turkish Volleyball Federation in every week. In the half-season, in 
which 13 men and 13 women matches were watched in total, the points received by the teams and the 
duration time of each of these points were recorded as seconds. In order to compare women and men 
leagues matches the Independent Samples, T Test was used for the data showing normal distribution from 
the obtained data and the Mann-Whitney U Test for the data not showing normal distribution. According to 
the analysis, it was realised that although they were not statistically significant, men played more points 
than women. However, despite this finding, it was revealed that the rally durations of women were 
significantly longer than men. As a result, it was concluded that the popularity of women’s volleyball 
depends on the longer rally time, not the strength and number of points played, in the light of literature and 
the findings.     
Keywords: Feminist Theory in Sport, Women’s Participation in Sports, Women’s Volley, Volleyball 
Performance Analysis. 

1. Introduction 
There are many theories or approaches that try to explain the existence of the sports facts [1]. One of 

these theories is ‘Feminist Theory’. The theory in general terms aims to protect and expand women’s rights 
in society. Considering the emergence and effectiveness of feminism, it started in Europe in the 19th century 
and it was divided into sub-disciplines in the 20th century, preserving its effectiveness until today. [2]. 
Feminism and feminists try to challenge all kinds of pressures both in and out of sports and to the field of 
sports. Feminism in the sports field entered in 1970 as a subject of sports sociology [2,3]. Feminism has 
sought to create awareness that protests the prevention and undermining of women’s place in sports from 
past to present, of which opposes the perception of almost all sports branches as ‘men’s activities’ [2].  

The liberal feminist approach one of the sub-branches of feminism; argued that the opportunities and 
opportunities given to men in sports should be provided equally to women. According to liberal feminism, 
facts such as culture, race, class, age should be ignored. However, many sociologists consider this fact as 
sports; he/she refuses for reasons such as authoritarian, militarist, overly competitive and oppressive. 
Socialist and radical feminism states that it is not possible to achieve the equality of women and men with a 
liberal feminist approach, without changing some conditions. According to the socialist feminist theory, it is 
not possible to provide gender equality in sports or the whole society without a change in terms of 
ideological and organisational structuring. According to Cohen, sports are where women challenge gender 
discrimination and discriminatory practices. It is thought that most sports branches, volleyball especially, 
can offer equal evaluation possibility to athletes despite anatomical and physiological differences between 
women and men [2,4,5]. 

Volleyball is a sport that was played together with 12 athletes as an amateur or professional and 
appeared in the American continent in 1890. This sports branch went from being a leisure activity to 
professionalization with the determination of its rules in the 1910s [6, 7]. Volleyball is played separately as 
women and men worldwide. Athletes try to show their performances with separate sets depending on the 
characteristics such as technique, tactics and fitness in a competitive environment. The initial set is the first 
moment of confrontation between opponent teams, and the final set is where the match outcome is to be 
decided. [8]. In these sets, teams expand intense effort to win. 
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The length or shortness of a set varies depending on the physical, physiological, technical-tactical, and 
condition characteristics of the athlete, as well as the age and gender of the athlete [9, 10]. While strong 
techniques used by men shorten the match time, the techniques such as fake block used by women have 
ensured long match time (rally) during the competition. [10, 11]. The length of rally duration in volleyball 
varies due to differences in rest time during and between rallies. Rally length is thought to affect team 
success and motivation of athletes [12]. Although the rally length does not make a difference in points to the 
team, it can affect the motivations of the athletes for the next rally, positively or negatively [13].  

Rally lengths are important not only for athletes but also for spectators/fans. The long duration of the 
rally affects the viewing pleasure and rate of watching the sport. Since women’s rally lengths are longer than 
men’s volleyball, women’s volleyball is considered to be more popular than men’s volleyball. At the same 
time; according to the ‘Gender Equality Mapping and Monitoring Study in Sports’ published by Canan Koca 
in 2018, the number of women athletes started to increase more than men since 2008 [14]. From the 
beginning in 1900 in Turkey more women have taken part in sports. The increase in the active participation 
of women in sports around the world has been due to the law (Title IX) that came into force in America in 
1972 [2]. With the increase in the number of women in the field of sports, women athletes started to be 
mentioned in sports news, websites or newspapers. When sports news and websites are examined (between 
01 January - 01 April 2017), 182 volleyball news are related to 69.7% of women athletes [14]. 

The aim of this study is to examine the volleyball branch performance analysis with a feminist theory 
approach in sports. 

 
2. Method 

In order to collect data for research the women and men senior leagues has been watched which 
organised by Turkish Volleyball Federation. Along a half-season, a random women’s game and a men’s 
game were watched and recorded. In the half-season, in which 13 men and 13 women matches were 
watched, the points received by the teams and the playing time of each point were recorded as seconds. The 
data obtained in this way are separated by sets and normality test is applied. According to the Kolmogorov-
Smirnov and Shapiro-Wilk tests, the duration time of the 1st set points, 3rd set points and1st set points 
showed normal distribution. Duration time of the 2nd set points, 4th set points, 5th set points and 2nd, 3rd, 
4th, 5th, set points did not show normal distribution. Accordingly, Independent Samples T Test for data with 
normal distribution and Mann-Whitney U Test for data normal distribution were used. 

 
3. Results 

Match performance analysis showing normal distribution and match performance analysis not 
showing the normal distribution are given separately in below 2 tables. In both tables, the averages of set 
points in the matches of male and female players and the duration time of the set points were compared. 

 
Table 1. Analysis of Normal Distribution of Female and Male Players 

Sets Gender n Min Max Mean Sd± t p 

1st Set Points 
Men 13 40,00 50,00 44,62 3,33 

1,782 0,087 
Women 13 37,00 52,00 41,92 4,31 

3rd Set Points 
Men 13 36,00 50,00 44,08 4,23 

-0,724 0,476 
Women 13 42,00 52,00 45,08 2,63 

1st Set Point’s Durations (s) 
Men 13 6,12 9,00 7,06 0,84 

-1,264 0,218 
Women 13 5,48 8,90 7,53 1,05 

 
When Table 1 is examined, it is seen that in the first set, men have more points than women but this is 

not statistically significant. Besides, it is read that the number of points played in the 3rd set is almost equal. 
Although it is not statistically significant, it is seen that the duration time of the first set point is higher in 
women. 
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Table 2. Performance Analysis of Female and Male Players without Normal Distribution 

Sets Gender n Min Max Mean Sd± 
Mean 
Rank U p 

2nd Set Points 
Men 13 41,00 62,00 46,08 5,35 15,65 

56,500 0,149 
Women 13 36,00 48,00 42,69 3,97 11,35 

4th Set Points 
Men 13 0,00 48,00 27,69 22,86 15,15 

63,000 0,238 
Women 13 0,00 48,00 17,15 22,64 11,85 

5th Set Points 
Men 13 0,00 28,00 5,92 11,30 12,88 

76,500 0,599 
Women 13 0,00 34,00 8,54 13,51 14,12 

2nd Set Point’s 
Durations (s) 

Men 13 0,00 8,80 4,16 4,05 10,12 
40,500 0,023* 

Women 13 6,52 10,18 7,99 0,97 16,88 

3rd Set Point’s 
Durations (s) 

Men 13 0,00 8,18 3,77 3,69 7,73 
9,500 0,000* 

Women 13 7,17 9,78 8,64 0,84 19,27 

4th Set Point’s 
Durations (s) 

Men 13 0,00 6,87 2,58 3,40 12,54 
72,000 0,464 

Women 13 0,00 10,42 3,54 4,69 14,46 

5th Set Point’s 
Durations (s) 

Men 13 0,00 4,15 0,62 1,52 12,19 
67,500 0,238 

Women 13 0,00 7,42 1,72 2,76 14,81 

*p<0,05 

When the data that do not show a normal distribution according to Table 2 were compared with each 
other, it is read that in general terms, women have longer rally time averages than men. Although it is not 
statistically significant especially in the 2nd set numbers, it is observed that the duration of the point of 
women is significantly longer in the second set despite the fact that men played more points (p<0.05). For the 
third set, it is read that women rally time is significantly higher than men. 

5. Discussion and Conclusion 
This study was made available for inspection with the feminist theory approach of volleyball branch 

performance through watching and recording male and female players match points at seniors levels 
leagues which organised by Turkish Volleyball Federation. In the publications where male and female 
volleyball competition performances were analysed, it is stated that male athletes are more active than 
female athletes. The reason for this is that the throwing techniques used during the match (generally jump 
service in men, float service in women) and techniques used for attack (men; hard-hitting on the field, 
women on the line or cross) are shown [10, 11, 15, 16]. Women’s volleyball performance is said to be 
characterised by continuity actions (effective defence and attack) [8, 17]. This literature information 
highlights the fact that men in our study play more points but the duration of these points is shorter 
compared to women. Especially when Table 2 is examined, in the 2nd and 3rd sets, women have longer rally 
time than men. However, when looking at the 4th and 5th sets, it was found that there is no significant 
difference in the rally time. This situation can be explained by the fact that men’s matches do not extend to 
the 4th and 5th sets as much as women. García-de-Alcaraz et al. (2019) found that men’s scores are higher 
than women according to the data they obtained from the Volleyball World Championship under the age of 
23 in 2013, 2015 and 2017 [18]. No matter how different the format, Pérez-Turpin et al. (2020) found that 
there was no significant difference in comparison to the rally time of men and women in beach volleyball 
[10]. 

Volleyball is a branch that is becoming more and more popular worldwide and includes the fast and 
powerful movements of the body of the athlete both horizontally and vertically. It is seen that it is a more 
popular sports branch for women compared to team sports such as football and basketball [2, 19, 20, 21, 22]. 
Since the rally lengths in women’s volleyball matches are longer than men’s volleyball, women’s volleyball 
is considered to be more popular than men’s volleyball. Of course, due to the strategies of the team during 
the match phase or matches, the fact that men use more power and make more finishing moves can cause 
shorter rally times [10, 23, 24] When the study and other literature results are examined, volleyball 
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popularity is thought to be based on rally time rather than strength and power. Feminist theory, in general, 
opposes the establishment of rule structuring in many branches based on power and strength, and mostly 
without regard to women. According to the socialist feminist theory, it is possible to achieve gender equality 
in sports after a change in ideological and organisational restructuring [2, 4, 25]. It is thought those women 
cannot be popular, and they will be overshadowed by the performance of male athletes in the branches such 
as football, basketball, bodybuilding, golf, weightlifting, shot put and hammer throw, because of the 
physical and physiological differences [2, 4]. However, as a result of the study, this situation differs in 
volleyball. 

As a result, considering the attitude of the spectators in volleyball, men are not dominant, it is thought 
that the more points based on power and force in this branch do not affect them. However, despite the fewer 
points, it is thought that the rally time and hence the high excitements affect the spectators. It is the optimal 
performance and rally time that are valuable for both athletes and spectators in a match. As a result of 
similar configurations in other sports branches, it is thought that this may be a cause for women’s 
participation in sports. 
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Abstract 

The aim of this study is to investigate the relationship between social appearance anxiety and 
nutritional habits of the students at the faculty of sports sciences.  

The sample group of the study consisted of 330 students studying at Erciyes University Faculty of 
Sport Sciences in the 2018-2019 academic year, and they were selected randomly. 

For the purpose of collecting data in the research, the personal information form prepared by the 
researcher, the social appearance anxiety scale developed by Hart et al. (2008) and adapted into Turkish by 
Dogan (2010), and a three-factor nutrition scale developed by Karlsson et al. (2000) and adapted into Turkish 
by Kırac et al. (2015) were used.  

The data obtained in the study were analyzed in computer environment. Number, percentage, mean, 
standard deviation were used as descriptive statistical methods in the evaluation of the data. Pearson 
correlation test was applied among the continuous variables of the study. 

As a result of the statistical procedures, a low negative relationship was found between the social 
appearance anxiety and the emotional eating and sensitivity to hunger subtitles of the nutrition scale.  

As a result, it is thought that the students studying in the faculty of sports sciences have low social 
appearance anxieties thanks to the exercises they have done both in their sports life and in the applied 
courses in the faculty they study, and the training, competition and resting intervals in which sports life has 
become habitual lead them to have a controllable eating habit.  
 Keywords:  Social appearance, Anxiety, Nutrition, Sports sciences. 

Introduction 

In addition to causing important innovations in human history, technological developments 
experienced from past to present (1), constantly leads people to reach more perfection (2). 

This situation is concerned with how people make an impression on others, both in business and 
social life. Appearance assessments may vary for societies by time and culture.  

Anxiety, which has become an inevitable part of life today, can also be defined in general as an 
emotion experienced against any situation that is perceived and interpreted as dangerous by the person (3).  

In particular, although it can be defined with future anxiety (4) due to intense and frequent fear, panic 
and failures during university education, the symptoms seen and the conditions causing these symptoms 
may differ. It is known that social appearance anxiety is one of these anxiety situations. 

Hart et al (5) expressed the concept of social appearance anxiety as a more comprehensive concept 
that includes features such as skin color and face shape (nose, distance of eyes, smile, etc.) beyond the 
general physical appearance such as height, weight, muscle structure.  

In another expression, social appearance anxiety is stated as a result of the negative body image 
related to the physical appearance of the individual (6).  

Body image is individuals’ feelings, thoughts and perceptions about their own bodies. Negative body 
image refers to the negative feelings and thoughts of individuals about their body or any organ in general, 
they feel uncomfortable or embarrassed, and the positive body image expresses the satisfaction of 
individuals from their bodies (7, 8).  

In addition to the main factors such as being away from the family during the university period, 
spending most of the time outside, being free in their own choices, many factors such as age, gender, 
economic situation and adaptation to the newly established order can affect eating order, eating awareness 
and food selection (9).  

The fact that adolescent university students have proper eating habits is socially important due to 
both their own health and the role of this group as an exemplary model (10). 
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The existence of the studies investigating anxiety (11, 12, 13),  social appearance anxiety (14, 15, 16) 
and nutritional habits (9, 17) of different student groups has been determined in the literature review 
conducted by the researcher. However, no studies investigating the relationship between the social 
appearance anxiety and nutritional habits of the science have been encountered. In the light of this 
information, it is aimed to examine the relationship between the social appearance anxiety and nutritional 
habits of the students at the faculty of sports sciences. 

Methods 
Research Model 

In this research descriptive and relational survey model was used. These survey models are defined as 
“research models aiming to determine the presence and/or degree of co-exchange between two and more 
variables (18).  

Forming Volunteer Groups 
The sample group of the study consisted of 330 students who were selected randomly from the 

students at the faculty of sports sciences at Erciyes University in 2018-2019 academic year.  

Table 1: Demographic characteristics of participants 

Variables Groups N % 

Gender 

Male 200 60.6 

Female 130 39.4 

Total 330 100 

Age 

18-20 121 36.7 

21-23  146 44.2 

24 and over 63 19.1 

Total 330 100 

Department 
 

Physical Education And Sports Teaching 132 40.0 

Coaching Education  56 17.0 

Sports Management 66 20.0 

Recreation Expertise 76 23.0 

Total 330 100 

Branch 
Individual 180 54.5 

Team 150 45.5 

 Total 330 100 

When Table 1 is examined, it was found that 60.6% of the participants are male, 39.4% are female by 
gender; 36.7% of them are 18-20, 44.2% of them are 21-23, 19.1% of them are 24 years and over by age; 40% of 
them study at physical education and sports teaching, 17% of them study at coaching education, 20% of 
them study at sports management, 23% of them study at recreation expertise by department; and 54.5% of 
them engage in individual, 45.5% of them engage in team sports by sports branches. 

Data Collection Techniques 
In order to collect data in the research, personal information form, social appearance anxiety and 

three-factor nutrition scales prepared by the researcher were used.  

Personal Information Form 

The personal information form was created from 4 questions in order to obtain the participants’ 
gender, age, department and branch information. 

Social Appearance Anxiety Scale:  
It is a self-report style scale developed by Hart et al. (5)  to measure the emotional, cognitive and 

behavioral anxieties experienced by the individual regarding his/her appearance. Its Turkish adaptation, 
validity and reliability study were done by Dogan (6), Its Cronbach alpha internal consistency coefficient 
was found to be 0.93, test retest reliability coefficient was  found to be 0.85 and the reliability coefficient 
calculated by the test split method was found to be 0.88. According to these results, it was reported that the 
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scale has sufficient validity and reliability values on Turkish university students. This scale is a 5-point 
Likert-type scale consisting of 16 items, with an answer key such as “Totally not Suitable, Not Suitable, 
Slightly Suitable, Suitable and Totally Suitable”. The first item of the scale is coded in reverse. High scores 
obtained from the one-dimensional scale indicate that appearance anxiety is high (6). 

Three Factor Nutrition Scale  
It is a scale developed by Karlsson et al (19) to measure the degree of individuals’ restriction of eating 

consciously, uncontrolled eating, and eating at emotional times.  
Its Turkish adaptation, validity and reliability study were done by Kıraç et al (20). In addition, in the 

pilot study, it was reported that in addition to the three factors mentioned above, this survey measured a 
fourth factor in terms of people’s sensitivity to hunger. It was reported that its Cronbach Alpha value is .71 
and test-retest reliability is .70, and according to these results, the scale has sufficient validity and reliability 
values on Turkish university students. The scale contains “Totally true - Mostly true - Mostly false - Totally 
false” answer statements for each statement consisting of 18 items. It was stated that the scale consists of 5 
items in the sub-dimension 'uncontrolled eating', 3 items in the sub-dimension 'Eating emotionally', 6 items 
in the sub-dimension 'Eating consciously' and 4 items in the sub-dimension 'Sensitivity level to hunger' (20).  

Statistical analysis 
The data obtained in the study were analyzed in computer environment. The Shapiro-Wilk test is just 

one of the methods used to study the normality situation. Skewness and kurtosis distributions are given in 
Table 2. 

Table 2. Skewness-Kurtosis and Shapiro-Wilk Test Significance Level Results of Participants’ Scale Scores 

 N Skewness Kurtosis p 

Social Appearance Anxiety 330 1.213 .326 0.000 

Uncontrolled Eating Level 330 0.054 .563 0.000 

Eating emotionally 330 1,430 1549 0.000 

Eating consciously 330 062 -.341 0.000 

Sensitivity Level to Hunger 330 -.493 -.103 0.000 

According to the statistics of the data obtained in the study, when the skewness and kurtosis results 
were analyzed, it was observed that the scores obtained by the participants from the social appearance 
anxiety and nutrition scales were significantly different from the normality (Table 2). 

It was stated that the kurtosis and skewness coefficients are ideally desired to be within ± 1, but values 
between ± 2 are also acceptable (21). In the light of this information, it was decided to use parametric 
statistical analysis tests. Number, percentage, mean and standard deviation were used as descriptive 
statistical methods in the evaluation of the data. Pearson correlation analysis was applied among the 
continuous variables of the study. 

Findings  

Table 3:  Descriptive Statistics of Scores Obtained from Scales 

 N Min Max X ± Sd 

Social Appearance Anxiety 330 17.00 71.00 32.149±12.791 

Uncontrolled Eating Level 330 7.00 17.00 12.449±1.808 

Eating emotionally 330 4.00 12.00 10.715±1.670 

Eating consciously 330 12.00 24.00 17.952±2.754 

Sensitivity Level to Hunger 330 5.00 16.00 12.579±2.364 

 It was found that the score of the students who participated in the study on the social appearance 
anxiety scale was 32.149±12.791. It was determined that from the subtitle of the three-factor nutrition scale; 
uncontrolled eating level was 12.449±1.808, level of eating emotionally was 10.715±1.670,  level of eating 
consciously was 17.952±2.754 and  sensitivity level to hunger  was  12.579±2.364 (Table 3).  
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Table 4:  The Relationship Between Participants’ Social Appearance Anxiety and Nutrition Attitudes 

 1. 2. 3. 4. 5. 

1. Social Appearance Anxiety 

r 1     

p      

n 330     

2. Uncontrolled Eating  

r -.068 1    

p .216     

n 330 330    

3. Eating emotionally 

r -.200 .106 1   

p .000 .055    

n 330 330 330   

4. Eating Consciously 

r .030 -.007 .084 1  

p .590 .896 .127   

n 330 330 330 330  

 5. Sensitivity Level to Hunger 

r -.113 .172 .350 -.046 1 

p .039 .002 .000 .404  

n 330 330 330 330 330 

No relation was found between the social appearance anxiety levels and nutritional attitudes of the students 
at sports science faculty and participating in the study in terms of the subtitles of uncontrolled eating (r=-
.068, p=.216) and eating consciously (r=.030, p=.590). However, a low negative correlation was found 
between eating emotionally (r=-.200, p=.000) and sensitivity level to hunger (r=-.113, p=.039) subtitles. 

Discussion and Conclusion 
In recent years, it is known that people’s efforts to show the importance, they give to their physical 

appearances, to their communities and all societies through mass media condition almost all people to look 
beautiful. When appearance anxiety is considered as how others evaluate the individual, it is known that 
there is a detailed and holistic anxiety situation that includes the individual’s own physical appearance as 
well as clothing style and eating habits.  

When the concept of nutrition in the literature is examined, it is defined as an action that needs to be 
done consciously to get the nutrients needed by the body in sufficient quantities and at appropriate times in 
order to maintain health, improve health and improve the quality of life (22, 23, 24). 

In this study, a low negative correlation was found between the social appearance anxiety levels and 
the eating emotionally and sensitivity to hunger subtitles of the nutritional attitudes of the students at the 
faculty of sports sciences (Table.4). 

In the literature review conducted by the researcher, It was observed that a negative relationship was 
detected between university students’ concerns and self-efficacy (25), academic achievements (26, 27). There 
are studies reporting that there is a significant negative relation between university students’ social 
appearance anxiety and self-esteem; positive relation between social appearance anxiety and loneliness 
levels (28); positive relationship between social appearance anxiety and shyness levels (29).  

In addition, in the studies conducted on university students, It was reported that there is a positive 
relationship between eating attitudes and social appearance anxiety (9) and quality of life (17).  When 
individuals feel pressured, angered and they are stressed, sad or cheerful, etc., they may exhibit different 
eating behaviors than normal. There are many studies conducted on the subject that such emotional states 
may affect nutritional behaviors (30, 31, 32, 33).  

Another study shows that especially stress and negative emotions can both increase and decrease food 
intake and eating. Therefore, it was stated that while evaluating the nutritional status of individuals, the 
effect of psychological factors should not be ignored (34). 

In the literature, it has been reported that disorders related to physical appearance of people can cause 
some eating disorders or many health problems including chronic diet programs (35, 36). 

Emotional eating behavior from nutritional habits was defined as continuous eating behavior during 
the period of emotional changes such as loneliness, the process of getting used to a new place, and 
depression (37). The level of sensitivity to hunger is expressed as the difficulty of controlling the level of 
eating when hunger is felt (20).  
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In a general term, as most of the students who start studying at universities start living away from 
family environments for the first time, feel lonely, get used to a new place and a way of life that differs from 
family life, their nutritional habits may be affected negatively. By experiencing excessive weight gain or 
weight loss through unbalanced or malnutrition, they may experience social appearance anxiety. Contrary to 
these students, students with a sportive background can adapt to changing environments more quickly with 
their experience gained in the camp and displacement processes required by sports life, and can continue 
their nutritional habits required by the sports branch in different environments. 

As a result, the inverse relationship between social appearance anxiety and eating habits revealed in 
the study is due to the fact that the students at the faculty of sports sciences have a moderate level of social 
appearance with the help of the training and competition situation or applied sports lessons required in their 
sports branches, the fact that they have a moderate nutritional habit to meet the energy needs required in the 
sports branches they are dealing with and the fact that they think that they can keep a change that may occur 
in body weight by training or physical activities when they want. 

Recommendations 

 Studies can be conducted on student groups studying in different universities and faculties. 

 Studies can be conducted on more extensive sampling groups studying in the faculties of sports 
sciences. 

 Studies can be done by taking the differences in sportive branch (individual and team sports) into 
account.  
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Abstract 
Intensification of inclusive processes in conditions of social cohesion in education in Ukraine 

actualizes the problems of specialists’ training of the psychological profile directly involved in the 
organization and providing the effective functioning of the inclusive educational environment. The aim of 
the study is to determine the state of the future psychologists’ (special, clinical) readiness to work with 
children with psychophysical disorders in the conditions of inclusive education, according to the 
professional and motivational component. The study was attended by 84 students of 3-4 years of study (age 
– 19-22) of the National Pedagogical Dragomanov University, Kyiv, Ukraine (specialty 053 Psychology, 
educational program – special, clinical psychology). The following research techniques were applied: the 
Rokeach Value Survey (values scales), "The research of personality professional orientation" (Ye. Rohov), 
"Measuring of the Motivation to Achieve Success (MAS) and the Motivation to Avoid Failure (MAF)" (A. 
Rean, R. Nemov, T. Ehlers), "Motivation to professional activity" (K. Zamfir, modification by A. Rean). The 
criteria for the formation of the professional and motivational component of students-psychologists’ 
professional readiness to work in the inclusive education system are defined: the formation of value 
orientations; the formation of a positive motivational attitude to professional activity; the formation of 
motivational professional orientation for success. Four levels of professional and motivational component 
are distinguished: the high (innovative), the sufficient (productive), the average (reconstructive), and the low 
(reproductive). The state of formation of professional and motivational component of psychologists’ 
readiness to work in the conditions of inclusive education has been identified. It was established that 50.0% 
of students have the average (reconstructive) level of professional and motivational component formation, 
38.1% – the sufficient (productive), 9.5% – the low (reproductive) and only 2.4% – the high (innovative) level. 
Insufficient level of students’ positive motivational attitude to the future professional activity in the system 
of inclusive education is revealed. Their educational and professional activity is poly motivated, it based on 
the motives of different groups, and each of them has some meaning for the student at the stage of his 
professional development. 
Keywords: psychologist, professional and motivational component, professional training, inclusive 
education. 

1. Introduction 

New standards of higher education require a new orientation purposes, principles, content, methods, 
evaluation obtained knowledge according to defined educational qualification characteristics of specialists, 
skills to solve typical problems and their application in practice. Thus, the interpenetration of knowledge of 
methods and theories and their practical application becomes so important. Incarnation in life of personally 
oriented paradigm of education proposes new requirements for training in high educational institutions. 
Therefore, there is a necessity of forming a new generation of psychologists that can provide expert help for 
individual with disorders of psychophysical development to create the conditions for successful socialization 
and self-realization [1, 2] 
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Intensification of inclusive processes in conditions of social cohesion in education in Ukraine 
actualizes the problems of specialists’ training of the psychological profile directly involved in the 
organization and providing the effective functioning of the inclusive educational environment. Modern 
professionally directed psychologists’ training to work in inclusive education system is a holistic process 
consisting of a range of subsystems, each of which performs its function [3]. At the same time, as practice shows, 
the readiness of psychologists to work in the inclusive educational environment is insufficient, what caused the 
need to determine the degree of future psychologists’ training (practical and special) to work with children with 
psychophysical disorders in the conditions of the inclusive education, according to professional and motivational 
components [4, 5]. 

The problem of scientific and theoretical substantiation and development of functional system 
components of psychologists’ professional training, that takes into account practical needs of modern society 
and integration of the national education system into the international educational space is not completely 
solved, and this, in turn, negatively is reflected on the level of professional training and is not contributed for 
competitiveness of the domestic and international labor markets. In the context of our research, the search 
for ways to develop motivation and, accordingly, to intensify the future psychologists’ training becomes of 
great importance. 

2. Literature Review 
Various scientific researches are devoted to numerous issues of psychologists’ professional training. 

Particular attention is paid to the psychologist’ personal qualities as they are related to the specifics of 
training in higher educational institutions and indicators of the effectiveness of professional activity [6-22]. 
The researches [23, 24] are devoted to contemporary problems of motivation to future psychologists’ 
professional self-improvement. It should be noted that requirements for motivation forming of psychologist 
are due to the high level of diagnostic complexity and corrective work to support children with special 
educational needs. 

Sufficient results of scientific researches have been accumulated in the countries of the European 
Union, the USA, Canada, the countries of the post-Soviet space, Ukraine that provide scientific prerequisites 
for theoretical understanding of the phenomenon of psychologists’ training for professional activity in the 
conditions of inclusive education, including: theoretical and methodological and philosophical aspects of 
inclusive education are outlined, strategies for supporting inclusive education of children with special 
educational needs are developed [25-29]; the ways of professional training, retraining and advanced training 
of correctional pedagogues and psychologists in the conditions of inclusive educational space are identified 
[30].  

At the same time, the theoretical analysis of literary sources showed that, despite the diverse scientific 
spectrum of the phenomena connected with investigating problem, psychologists’ professional motivation to 
work in the field of inclusive education was not the subject of a special holistic scientific research.  

The aim of the study is to determine the state of the future psychologists’ (special, clinical) readiness 
to work with children with psychophysical disorders in the conditions of inclusive education, according to 
the professional and motivational component. 

Tasks: 
1) to determine the level of formation of the professional and motivational component of students’ 

professional readiness (specialty 053 Psychology; Educational program – special, clinical psychology) to 
work in conditions of social cohesion in education. 

2) to study the formation of students’ positive motivational attitude to the future professional activity 
in inclusive education system. 

3. Method 

The study was attended by 84 students of 3-4 years of study (age – 19-22) of the National Pedagogical 
Dragomanov University, Kyiv, Ukraine (specialty 053 Psychology, educational program – special, clinical 
psychology). The following research techniques were applied: the Rokeach Value Survey (values scales), 
"The research of personality professional orientation" (Ye. Rohov), "Measuring of the Motivation to Achieve 
Success (MAS) and the Motivation to Avoid Failure (MAF)" (A. Rean, R. Nemov, T. Ehlers), "Motivation to 
professional activity" (K. Zamfir, modification by A. Rean). The research of the state of formation of the 
professional and motivational component of future psychologists’ professional training to work in 
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conditions of social cohesion in education was carried out in accordance with the methodical card (Table 1).  
Research methods: questionnaire, interview, survey, direct and indirect observation of students-

psychologists, methods of mathematical statistics. 
The formation of value orientations necessary for the development of students’ professionally 

oriented motivation, was researched according to Rokeach Value Survey (values scales). This technique is 
aimed at studying the value and motivational sphere. The system of value orientations determines the 
meaningful side of the personality orientation and forms the basis of its relationship to the world, to others, 
to itself, and is the basis of the core motivation of active life, the basis of life concept and life philosophy. This 
technique based on direct ranking of the list of values. M. Rokeach distinguishes two classes of values: 1) 
terminal (health (physical and mental), interesting work, love, etc.); 2) instrumental (responsibility, 
rationality, self-control). This division corresponds to the traditional division of values-goals and values-
means. The respondents were presented with two lists of values (18 each), or sheets of paper in alphabetical 
order, or on the cards (for ranging in order of importance). 

Таble 1: Methodical card of the research of formation of the professional and motivational component of future 
psychologists’ professional readiness to work in conditions of social cohesion in education 

Criterion Indicators Techniques  Levels 

P
ro

fe
ss

io
n

a
l 

a
n

d
 M

o
ti

v
at

io
n

a
l 

 - the formation of 
value orientations; 
- the formation of 
motivational attitude 
to professional 
activity; 
- the formation of 
motivational 
professional 
orientation for success 

- the Rokeach Value Survey (values scales); 
- "The research of the personality professional 
orientation" (Ye. Rohov); 
- "Motivation to success achievement and 
failure avoidance" (A. Rean);  
- "Measuring of the Motivation to Achieve 
Success (MAS) and the Motivation to Avoid 
Failure. (MAF)" (R. Nemov);  
- Technique of diagnosis personality 
motivation to success achievement and failure 
avoidance (T. Ehlers).  
- "Motivation to professional activity" 
(K. Zamfir, modification by A. Rean) 

- the high 
(innovative); 
- the sufficient 
(productive); 
- the middle 
(reconstructive); 
- the low 
(reproductive) 
 

The formation of a positive motivational attitude and focus on professional activity was determined 
by the technique "The research of the personality professional orientation" (Ye. Rohov). Through this 
technique, the respondents had the opportunity to review their attitude to certain aspects of professional 
activity, perform self-reflection, reflexive possible options for professional development, search for the 
answer to the questions "Who am I?", "Will I realized as a psychologist?". For the process of psychologists’ 
professional training in the field of inclusive education, this aspect is important; its establishment will 
contribute to understanding the purpose and motives of the chosen activity. To determine the motivation of 
choosing a profession, students were offered an author’s questionnaire, which consist of the list of motives 
and make it possible to identify themselves in the field of the chosen specialty. Its application makes it 
possible to determine the value and motivational priorities, namely: the ability to assess their own position 
in the chosen activity (activity, interest, attitude to the object of activity). To arise interest, as Leontiev claims 
[31], it is necessary to create a motive that will lead to the achievement of the goal. In activities that 
contribute to increase of interest, the main place is given to the content of a particular subject and, as a result, 
it is easily remembered by the students. Psychologists often face problems with assessing the degree of 
involvement in the profession, identifying the mechanisms of professional activities affection to the 
personality, identifying typical psychological deformations of the personality. However, the existence of a 
huge range of criteria and grounds for typing often complicates such searches. At the same time, some 
psychologists in the field of inclusive education succeed, finding different fields of activity for themselves. 
The proposed questionnaire is based on the idea of identifying leading professional orientation [21]. 

The formation of motivational and professional orientation for success was investigated by Technique 
of diagnosis personality motivation to success achievement and failure avoidance (T. Ehlers). The results of 
the mentioned technique should be analyzed together with the results of the following techniques: 
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"Motivation to success achievement and failure avoidance" (A. Rean), "Measuring of the Motivation to 
Achieve Success (MAS) and the Motivation to Avoid Failure. (MAF)" (R. Nemov) with aim to correct 
assessment The relevant data by the abovementioned techniques allow to determine the level of interest in 
the field of professional activity, the need for mastering and creative providing of innovation in the 
educational process, the desire to participate in the creation and implementation of a new pedagogical 
project, providing experimental research, the need to carry out innovative professional activity, beliefs as for 
needs to prepare the future psychologist for innovative professional activity. 

In order to determine the students’ formation of a positive motivational attitude to the professional 
activity in inclusive education system, technique by K. Zamfir was used (modification by A. Rean). It is 
based on the concept of internal and external motivation. The internal motivation is the most important, 
when the personality is tending to professional activity. If the motivation is based on the desire to meet other 
needs, external in content of the activity (motives of social prestige, salaries, etc.), so it indicated the existence 
of external motivation. The external motives are divided into positive (more effective and desirable) and 
negative ones. In our study were calculated indicators of internal motivation (IM), external positive (EPM) 
and external negative (ENM). Motives of professional activity: n.1 – earnings; n.2 – the desire for promotion; 
n.3 – the desire to avoid criticism from management or colleagues; n.4 – the desire to avoid possible 
punishments, penalties and troubles; n.5 – the need to achieve social prestige and respect from others; n.6 – 
the satisfaction from the process and the result of the work; n.7 – the opportunity of the most complete self-
realization in this activity. An indicator of each type of motivation was a number ranging from 1 to 5 
(including possible fractions). The best, optimal, motivational complexes include the following 
combinations’ types: IМ > EPМ > ENМ and IМ = EPМ > ENМ. The worst motivational complex is the type 
of ENM > EPM > IM. Note that special interest for research was consisted in the level of professional 
stability (or instability) of the psychologist’s personality, that according to A. Rean has a connection with the 
identified motivational complexes. 

4. Results and Discussion 
Professional motivation occupies a definite place at each specific level of development in the structure 

of general motivation and is aimed at mastering the achievement skills. The motivation moving to a higher 
level doesn’t reflect the decrease of the integrative qualities of the previous level, but their transformation 
into more sophisticated. The emotional feelings accompany all processes that reflect the development of a 
certain motivation. 

Thus, in modern science, the hierarchical levels’ distribution is usually carried out in terms of value 
(the higher is level that meets the goals of individual development) and the structural and functional feature 
(the motivation changes its structure and functions moving to another level). We determined the motivation 
peculiarities with such content characteristic as professional significance. The transformation in the 
motivational sphere, the emergence of changes in it, the formation of qualitatively new formations – all this 
manifests externally in attitude changes to the profession. In this sense, professional significance is one of the 
integral indicators of motivational sphere of personality. As an indicator, it is closely related to the 
personality traits and, gaining stability, becomes its characteristic feature [21]. It is known that the process of 
motivation development is the transition from the management of motivation under the influence of 
external factors to the conscious management of their own motivation. Acquiring by students the ability to 
consciously manage and control their own motivation is seen as a significant factor in enhancing 
professional motivation, which, in fact, provides the motivational qualitative changes. Therefore, the 
professional and motivational component of the formation of the components of psychologists’ professional 
readiness to work in the system of inclusive education is defined as a criterion of motivational readiness for 
professionalization and the most significant stimulus for acquiring psychological and pedagogical 
knowledge, skills and abilities. Common criterion indicators of formation of component can be considered: 
the formation of value orientations; the formation of positive motivational attitude to professional activity; 
formation of professional motivational direction for success achievement [20]. On the basis of the defined 
criteria and indicators and with the help of selected organizational forms and diagnostic methods, four 
levels of formation of mentioned component have been distinguished: the high (innovative), the sufficient 
(productive), the middle (reconstructive), and the low (reproductive). 

The formation of value orientations necessary for the development of professionally oriented 
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motivation of the studied, was researched according to the abovementioned Rokeach Value Survey (values 
scales). According to the results, the highest subjective significance (54.8%) for the majority, of the total 
quantity of respondents, received the following values, which were included in the first three basic values: 
"happy family life", "health", "self-confidence". It’s interesting that those who distinguished these values at 
the first place are introverted persons who are not interested in something that does not affect their own 
personality. The lower subjective significance (27.4%) received terminal values focused on the macro 
community, namely: "interesting work", "active life"). This indicates that the respondents are not focused on 
the organization and management of socially useful activities. Regarding instrumental values, the most 
important for psychologists in the field of inclusive education are self-control, education and upbringing, 
and responsibility. Regarding the unperceived values, the majority (57.1%) identified next: "irreconcilability 
to the weaknesses of others" and "high demands" indicating the lack of such professional qualities as 
flexibility, tolerance, projective perception of others.  

The formation of a positive motivational attitude and focus on professional activity was determined 
by the technique "The research of the personality professional orientation". We process the results from the 
scale of approval motivation, as in this case, if there is an answer that goes beyond the norm of this factor, 
then it should be recognized that the respondent sought to distort the results and they are not subject to 
further interpretation. According to the results of the survey, 61.9% of respondents are highly developed 
"sociability", while "organization" and "professional orientation" are not sufficiently developed at 47.6%. At 
the satisfactory level is "intelligence" and "approval motivation", what testifies the honesty of responses.  

The next are results of measuring the level of development of achievement motives (the technique by 
T. Ehlers). It was revealed that the average (reconstructive) level is appropriate for 51.2%, the low 
(reproductive) level – for 2.4%, the sufficient (productive) level – for 41.6%, and the high (innovative) level of 
professional orientation to success achievement in inclusive education system – only for 4.8%. As noted 
above, the results of the mentioned technique should be analyzed together with the results of the following 
techniques: "Motivation to success achievement and failure avoidance", "Measuring of the Motivation to 
Achieve Success (MAS) and the Motivation to Avoid Failure. (MAF)" with aim to correct assessment The 
results of measuring the level of success and achievement and failure avoidance made it possible to establish 
that the high (innovative) level is appropriate for 2.4% of the participants of the experiment, the average 
(reconstructive) level – for 46.4%, the sufficient (productive) – for 36.9%, and the low (reproductive) level – 
for 14.3% . The relevant data by the abovementioned techniques allow to determine the level of interest in 
the field of professional activity, the need for mastering and creative providing of innovation in the 
educational process, the desire to participate in the creation and implementation of a new pedagogical 
project, providing experimental research, the need to carry out innovative professional activity, beliefs as for 
needs to prepare the future psychologist for innovative professional activity.  

In order to determine the formation of students’ positive motivational attitude to the professional 
activity in inclusive education system, technique by K. Zamfir was used (modification by A. Rean). In the 
course of the experimental study we confirmed that there is a negative relative relationship between the 
optimality of the motivational complex and the level of professional instability of the psychologist's 
personality. The more optimal complex, the more psychologists’ activity is motivated by the content of the 
psychological and pedagogical activity, by the desire to achieve certain positive results in it, so the lower 
professional instability. Conversely, the more activity is driven by motives to get rid of punishment, the 
higher the level of professional instability. Thus, the results of empirical research of professional and 
motivational component was revealed that the choice of profession and educational and professional activity 
of future psychologists who will work in the system of inclusive education is poly motivated, that is based 
on the motives of different groups, and each of them has certain importance for the student at the stage of 
his professional development. The high (innovative) level of component formation is appropriate for 2.4% 
(Таble 2).  
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Table 2: Levels of formation of professional and motivational component of future psychologists’ readiness to work in 
conditions of social cohesion in education (n = 84) 

The high (innovative) 
level 

The sufficient 
(productive) level 

The average 
(reconstructive) level 

The low (reproductive) 
level 

n % n % n % n % 

2 2.4 32 38.1 42 50.0 8 9.5 

These students were interested in professional activity, had positive attitude to various aspects of it; 
had a clear focus on self-knowledge and self-development as a future psychologist, confidence in the 
importance of their own efforts to achieve this goal. The sufficient (productive) level is appropriate for 
38.1%. They showed a positive attitude to future professional activity. The average (reconstructive) level is 
appropriate for 50.0%. These investigated persons demonstrate mostly positive, but in some cases an 
uncertain attitude towards various aspects of the future professional activity; in general, they are focused on 
self-development. Not all students entering university are guided by the desire to become a psychologist, 
just prevailing motivation to obtain higher education. The low (reproductive) level is appropriate for 9.5%. 
The mostly negative or uncertain attitude towards various aspects of future professional activity and 
insufficient level of motivation to choosing a profession, its prestige and competitiveness, uncertain 
orientation in the significance of management aspect of the psychologist's activity are discovered.  

The analysis of the obtained results made it possible to make conclusions about the general average 
and low level of formation of the professional and motivational component of the students’ professional 
readiness to work in conditions of social cohesion in education.  

The diagnosis of psychologists’ successful training to work in the system of inclusive education allow 
not only to receive information for reflection and further analysis, but also must be helpful to determine the 
directions and prospects for professional growth, formation of adequate professional self-esteem, positive 
self-concept and psychological comfort of the future specialists [1, 21, 25]. 

Reasonable and methodologically justified is professionally directed training of psychologists, the 
ultimate goal of which corresponds to outlined concepts of the student about future professional activity 
(objectivity activities), stimulates appropriate measures needs to obtain knowledge (motivation activity), 
leads to accordance training activities for personal use (purposeful activity) and also promotes the 
comprehension of the actual necessity of professional training as a guarantee to become educated, cultural, 
professional, competitive and successful person (awareness activities). Specified development occurs in the 
following psychological conditions: overcoming psychological barriers and protections; reduce symptoms of 
anxiety; forming a system of knowledge and skills as the basis for the development of professional 
motivation; promote self-actualization as the basic precondition of the mentioned motivation [19, 32].  

Based on the results of the research it was concluded that one of the main tasks of the practical 
psychologists’ professional training to work in the system of inclusive education should be the formation of 
specific professional knowledge, skills and abilities within the framework of special obligatory and elective 
training courses, special courses aimed at mastering by students basics to work with children with 
psychophysical disorders in the inclusive educational environment [21, 26].  

Particular attention should also be paid to the fact that the reform of the educational field under 
research requires development of scientific bases of their professionally oriented training to work in the 
system of inclusive education by eliminating small training courses and by creating integrative trans- and 
interdisciplinary complexes. This would form the basis for mastering the theoretical bases and practical 
skills of diagnostic, correctional, rehabilitation, advisory and educational work, with the aim for the 
fundamentalization of professional training in general. Also the component of implementation to the work 
of educational institutions modern modular integration technologies is the development of trans- and 
interdisciplinary courses such as "New trends in psychologists’ training in the field of special education" and 
"Management – a component of psychologists’ professional training". The obtained experimental data also 
confirmed the advisability of psychological and pedagogical motivational trainings in the process of 
knowledge forming aimed at improving the components of psychologists’ professional training to work in 
the system of inclusive education [20, 27, 32].  
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5. Conclusions 
1. The criteria for the formation of the professional and motivational component of students-

psychologists’ professional readiness to work in the inclusive education system are defined: the formation of 
value orientations; the formation of a positive motivational attitude to professional activity; the formation of 
motivational professional orientation for success.  

2. Four levels of professional and motivational component are distinguished: the high (innovative), 
the sufficient (productive), the average (reconstructive), and the low (reproductive). 

3. The state of formation of professional and motivational component of psychologists’ readiness 
(specialty 053 Psychology, Educational program – special, clinical psychology) to work in the conditions of 
inclusive education has been identified. It was established that 50.0% of students have the average 
(reconstructive) level of professional and motivational component formation, 38.1% – the sufficient 
(productive), 9.5% – the low (reproductive) and only 2.4% – the high (innovative) level.  

4. Insufficient level of students’ positive motivational attitude to the future professional activity in the 
system of inclusive education is revealed. Their educational and professional activity is poly motivated, it 
based on the motives of different groups, and each of them has some meaning for the student at the stage of 
his professional development.  

5. One of the tasks of psychologists’ professional training in the context of social cohesion in education 
is the formation of specific professional knowledge and skills within the special compulsory and elective 
training courses aimed at mastering basics to work with children with psychophysical disorders. 

The prospects for the further scientific research are: substantiation of the innovative concept of 
competence of psychologist’s modern personality, development of didactic technologies of psychologists’ 
professional training taking into accounts the peculiarities of functioning in the system of psychological and 
pedagogical education. 
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Abstract 
The article defines the dynamics of physical fitness of students after the introduction of method of 

forming special skills and abilities during powerlifting classes. The study was carried out at Poltava V. G. 
Korolenko National Pedagogical University, which was attended by 294 students from different faculties. 
We found out, that physical activity, physical fitness and health of students in higher educational 
institutions are at a fairly low level. We investigated, that the lack of motor activity of students can be 
compensated only by a complex combination of curricular and extracurricular activities that will contribute 
to desired result achievement during physical education classes. We found that the effectiveness of 
powerlifting exercises is closely related to the effectiveness of other test exercises. This may indicate that 
training and extracurricular powerlifting classes in combination with cardio increase the level of strength of 
the main muscle groups of boys and girls, resulting in an improvement in the level of general physical 
fitness of students. 
Keywords: physical education, physical fitness, powerlifting, students. 

1. Introduction 

The problem of preserving and strengthening the health of the younger generation has always 
attracted the attention of public figures, for example: coaches in sports, scientists, cultural figures, educators 
[1, 2, 3]. The practical significance of its solution is related to the implementation of the provisions of legal 
documents, which are designed to carry out agitational and propagandist work to involve children and 
youth in active forms and methods of physical training, achieving sports results [4, 5, 6]. Nowadays, the 
urgency of this problem is due to socio-cultural, scientific, pedagogical and organizational factors. Modern 
lifestyle encourages young people to physical perfection. A healthy lifestyle, the formation of a beautiful 
athletic physique is very relevant [7, 8, 9]. Encouragements to this are the standards of beauty of ancient 
Greece: Hercules, Pythagoras, Platon and modern handsome athletes: V. Virastyuk, A. Krymov, V. Naleykin, 
O. Solovyov, O. Shepel. Classes in the gym, under the guidance of a coach allow you to become strong [10, 
11, 12]. They stood out in a separate sport – powerlifting [13, 14]. 
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Powerlifting (from «power» – strength, capacity and «lifting» – elevate) is a relatively young sport, the 
essence of which is to overcome the maximum weight during the performance of three exercises: squats with 
a barbell on his shoulders (squatting); barbell press lying on a horizontal bench (bench press) and lifting 
barbell while standing (deadlifting) [15, 16]. The amount of points scored for the exercises determines the 
qualification of the athlete. This sport is gaining more and more popularity every year, as evidenced by the 
dynamics of participation of athletes in competitions. Participation in trainings and competitions of not only 
men, but also women is considered to be an indicator of the development of power triathlon. It has also 
recently become popular to hold competitions using a single exercise namely bench press, which is 
recognized both among amateurs and among professional athletes [13, 17]. 

It is a proven fact, that success is achieved by young people who are able to optimally combine a high 
level of physical fitness and special knowledge in the field of physical education [18, 19]. Intellectual 
development and acquired special knowledge allow the student to correctly assess the social significance of 
physical culture and sports, to understand the objective laws of physical education as a pedagogical 
phenomenon, as a leading link between cognition and self-improvement, to show a greater desire for 
independence and creativity in classes and competitions [20, 21, 22]. 

Analysis of scientific, methodological and special literature shows, that the problem of students 
special skills and abilities formation in the process of powerlifting classes is studied in the following main 
areas: development of methods for training highly qualified athletes in powerlifting [12, 14]; research of 
features of youth sports in powerlifting [13, 15]; identification of means and methods of recovery during 
powerlifting classes [16, 17]; use of powerlifting in the physical education process [14, 23]; improving the 
technique of competitive powerlifting exercises [13, 15]; substantiation of features of women’s powerlifting 
[12]. 

The aim of the study is to determine the dynamics of physical fitness of students after the 
introduction of methods of forming special skills and abilities in the process of powerlifting classes. 

2. Method 
The study was carried out at Poltava V. G. Korolenko National Pedagogical University, which was 

attended by twelve study groups of students (a total of 294 students, including 161 – boys and 133 – girls) 
from historical, natural, psychological-pedagogical, physical-mathematical and philological faculties. All 
students were divided into control and experimental groups by the method of even distribution of groups. 
According to the schedule, physical education classes in all groups were held twice a week in the morning. 
Students of control groups were engaged in the curriculum for higher education institutions. Students of 
experimental groups were engaged in the developed authors’ method of formation of special abilities and 
skills in powerlifting. Training sessions, as part of compulsory and independent classes, were held three 
times a week in powerlifting and two classes, which included running and swimming. The duration of 
training sessions in groups was 90 minutes. The effectiveness of the proposed method was evaluated by the 
results of control tests. At the beginning of the year (September), physical training tests were conducted and 
the level of special physical training in powerlifting in control and experimental groups was assessed. 
Control tests were conducted at the end of the year (May-June). Students who dropped out of the 
experimental and control groups during their studies were not included in the statistical processing and 
were not replaced by others. 

General scientific and special research methods were used to achieve the aim and solve the problems, 
interconnected and consistently applied throughout the study: theoretical (for the formation of theoretical 
and methodological foundations of the study) – analysis and generalization of philosophical, sociological, 
psychological, pedagogical, valeological literature; study of educational programs; regulatory and legislative 
documents; methodical recommendations and textbooks on psychological and pedagogical disciplines; 
study of the experience of physical education departments in the development of powerlifting in higher 
education institutions; empirical (to determine the general health of students) – methods of collecting 
information (questionnaires, surveys, pedagogical testing and observation of students’ educational and 
training activities), analysis of learning outcomes, interviews, methods of expert assessments, self-
assessment, generalization of independent characteristics; experimental (for the analysis of the basic ways of 
research of complex indicators) – ascertaining, formative, control stages of pedagogical experiment using the 
Diary of physical self-improvement in powerlifting, visual aids; statistical (to assess the statistical 
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significance of differences in the status and dynamics of changes in health indices) – descriptive statistics, 
determination of statistical significance of differences between groups by the Student’s t-test and correlation 
analysis by the Pearson method. 

3. Results and Discussion 
One of the most important aspects of management of long-term training in powerlifting is the system 

of complex control, which allows the trainer-teacher to assess the level of physical and functional readiness 
of students, the correctness of the chosen direction of training, dynamics of training and timely make 
adjustments to the training process [12, 24, 25]. 

The methodological basis of comprehensive control is: the correct choice of tests and their compliance 
with statistical reliability criteria, objectivity and informativeness; determining the optimal amount of 
indicators to assess the functional status and level of preparedness of students, its sufficiency, 
standardization of conditions and sources of information; compliance of control methods with testing tasks. 

Important role in the physical education process plays the accounting system, which characterizes its 
effectiveness. Accounting makes it possible to monitor the state of health, level of preparation of students, 
physical development, and the dynamics of their sports results. Analysis of accounting for quantitative and 
qualitative indicators allows the teacher not only to control the educational process of physical education, 
but also to actively intervene in it, to correct and improve it [11, 13, 26]. 

As a result of the introduction of the developed method of forming special skills and abilities of 
students in powerlifting in the process of physical education, there were statistically significant positive 
changes in the results of all motor tests. According to the authors’ method on physical education for boys of 
the experimental group EG1, with above average and high level of health and physical fitness, statistically 
significant (p<0.05-0.001) improved performance of motor tests in the 3000 m run; flexion and extension of 
the arms in a supine position; pull-up on the crossbar; lifting the torso to the sitting position for 1 min; long 
jump from a place; 100 m run and shuttle run 4x9 m; tilt the torso forward from a sitting position; swimming 
for 12 min. The boys of the control group СG1 statistically significantly improved the results of motor tests in 
the 3000 m run; swimming for 12 minutes, 100 m run and shuttle run 4x9 m (p<0.05–0.001). 

Students of the experimental group EG1 improved their performance in the 3000 m run from 14.47 
min to 13.20 min, and the control group СG1 – from 15.15 min to 14.18 min; in swimming for 12 min – 
students of the EG1 – from 444 m to 470 m, and the СG1 – from 423 m to 441 m; in the 100 m run – students 
of the EG1 – from 14.21 s to 13.64 s, and the CG1 from 14.57 s to 14.16 s. The results of the shuttle run 
improved by 0.58 s in  the EG1 and by 0.37 s in the CG1 (Table 1). 

Because different types of muscle fibers are involved in powerlifting exercises (in squats it is fast-
shrinking fibers, in running it is slow-shrinking) so their share in the leg muscles is increased, and students 
cannot perform long-term physical work, which is caused by the peculiarities of this sport and significantly 
affects the indicators of physical fitness, but in combination with cardio, the physical fitness of students in 
the experimental groups EG1, EG2, EG3 and control groups CG1, CG2, CG3 improved significantly. 

We should note the positive dynamics of the growth of power qualities. In the boys of the 
experimental EG1 and control CG1 groups, there was an improvement in the results in pull-ups on the 
crossbar from 13.4 times to 16.12 times in the EG1 and from 12.6 to 15.0 times in the CG1; in the exercise of 
flexion and extension of the arms in a supine position improvement was from 38.6 to 44.8 times in the EG1 
and from 37.2 to 41.6 times in the CG1, respectively. Performance in pull-ups on the crossbar is closely 
correlated with performance in bench press and lifting while standing, because while performing the bench 
press, test participants try to work the widest muscles of the back, and when performing deadlifting, these 
muscles take an active part in ensuring the final phase of movement. 

Speed and power qualities improved in students of the experimental group EG1, that is, the range of 
the long jump from a place increased from 241.1 cm to 248.24 cm, and the control group CG1 – from 239.5 cm 
to 243.1 cm, which is a high increase in this quality. This is due to the specifics of training classes in 
powerlifting. The effectiveness of the long jump from a place has a high correlation with the maximum 
performance in the deadlift. 
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Table 1. Dynamics of indicators of physical fitness of boys with a high level of physical fitness during the period of 
pedagogical experiment 

Tests Groups 

Before the 
experiment 

After the 
experiment 

Changes 
during 

the year 

Significance of 
the difference 

X±m X±m ∆X t p 

3000 m run, min 
EG1 14.47±0.21 13.12±0.13 1.35 2.66 <0.05 

CG1 15.15±0.14 14.18±0.08 1.37 2.71 <0.05 

Swimming for 12 min, m 
EG1 444±3.23 470±2.47 26 2.39 <0.05 

CG1 423±2.65 441±1.60 18 2.14 <0.05 

Flexion and extension of the 
arms in a supine position, times 

EG1 38.6±0.46 44.8±0.95 6.2 3.67 <0.001 

CG1 37.2±0.33 41.6±1.08 4.4 2.03 >0.05 

Pull-ups on the crossbar, times 
EG1 13.40±0.46 16.12±0.62 2.72 3.21 <0.01 

CG1 12.60±0.61 15.00±0.49 2.40 2.03 >0.05 

Lifting the torso to the sitting 
position for 1 min, times 

EG1 42.40±0.51 47.21±0.75 4.81 2.39 <0.01 

CG1 40.40±0.78 44.24±0.86 3.84 1.96 >0.05 

Long jump from a place, cm 
EG1 241.10±1.75 248.24±2.36 7.14 2.43 <0.05 

CG1 239.50±1.56 243.10±1.74 3.60 1.98 >0.05 

100 m run, s 
EG1 14.21±0.15 13.64±0.12 0.57 2.46 <0.05 

CG1 14.57±0.14 14.16±0.07 0.41 2.04 <0.05 

Shuttle run 4x9 m, s 
EG1 9.51±0.06 8.93±0.05 0.58 3.27 <0.001 

CG1 9.59±0.45 9.22±0.05 0.37 1.99 <0.05 

Tilt the torso forward from a 
sitting position, cm 

EG1 14.20±0.52 17.20±0.33 3.00 2.67 <0.05 

CG1 13.75±0.84 15.90±0.41 2.15 2.13 >0.05 

This indicates that during the active extension of the torso, when performing a jump, the longitudinal 
muscles of the back are involved in the work, which provides movement in the basic exercise of powerlifting 
– deadlifting. Statistically significant changes in the boys of the experimental group EG1, in contrast to the 
control group CG1, at the end of the pedagogical experiment occurred at the level of development of muscle 
flexibility (р<0.05). Tilts of the torso forward from a sitting position increased from 14.2 cm to 17.2 cm in 
students of experimental group EG1 and from 13.75 cm to 15.9 cm of control group CG1. There was a high 
correlation between the increases in maximum number of lifts of the torso to the sitting position in 1 min 
(from 42.4 to 47.21 times and from 40.4 to 44.24 times, respectively) with performance in squats with a 
barbell on shoulders. This indicates that the level of development of the abdominal muscles is of great 
importance in these exercises, as these muscles together with the back muscles form a kind of «corset» 
during these exercises. 

Dynamics of the results shown by the boys of the experimental group EG1, with above average and 
high level of health and physical fitness, in the above tests was quite high and at the end of the pedagogical 
experiment reached the level of statistical significance at p<0.05. 

Girls of experimental group EG1, who have above average and high levels of health and fitness, 
statistically significantly improved performance (p<0.05-0.001) of all tests, except for the tilt of the torso 
forward from a sitting position (p>0.05). In girls of the control group CG1 statistically significant 
improvements in the results of motor tests in the 2000 m run; swimming for 12 minutes, 100 m run and 
shuttle run 4x9 m (p<0.05–0.001) (Table 2). Girls of experimental group EG1 improved performance in the 
2000 m run from 11.55 min to 10.51 min, and the control group CG1 from 12.24 min to 11.49 min; in 
swimming for 12 min – students of the EG1 – from 355 m to 372 m, and the control group CG1 from 347 m to 
369 m; in the 100 m run – students of the EG1 – from 17.4 s to 16.4 s, and the control group CG1 from 17.6 s 
to 17.2 s. The results of the shuttle run improved by 0.4 s in the girls of the experimental group EG1 and by 
0.1 s in the control group CG1. 
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Table 2. Dynamics of indicators of physical fitness of girls with a high level of physical fitness during the period of 
pedagogical experiment 

Tests Groups 

Before the 
experiment 

After the 
experiment 

Changes 
during 

the year 

Significance of 
the difference 

X±m X±m ∆X t p 

2000 m run, min 
EG1 11.55±0.17 10.51±0.11 1.04 2.78 <0.05 

CG1 12.24±0.8 11.49±0.21 1.15 3.92 <0.001 

Swimming for 12 min, m 
EG1 355±2.1 372±1.37 17 2.86 <0.05 

CG1 347±2.3 369±1.46 22 3.43 <0.001 

Flexion and extension of the 
arms in a supine position, times 

EG1 13.2±0.52 20.4±0.46 7.2 4.01 <0.001 

CG1 14.3±0.61 15.2±0.39 0.9 1.87 >0.05 

Hanging on bent arms, s 
EG1 7.6±0.46 13.6±0.52 6.0 3.94 <0.001 

CG1 6.8±0.41 9.4±0.73 2.6 2.11 >0.05 

Lifting the torso to the sitting 
position for 1 min, times 

EG1 22.00±0.46 45.60±0.75 23.6 3.83 <0.001 

CG1 21.20±0.63 33.96±0.59 12.76 2.06 >0.05 

Long jump from a place, cm 
EG1 172.6±1.56 179.6±1.37 7.0 2.27 <0.05 

CG1 168.4±2.18 169.5±2.38 1.10 1.68 >0.05 

100 m run, s 
EG1 17.4±0.15 16.4±0.9 1.00 3.14 <0.001 

CG1 17.6±0.4 17.2±0.21 0.4 2.28 <0.05 

Shuttle run 4x9 m, s 
EG1 10.9±0.15 10.5±0.07 0.4 2.23 <0.05 

CG1 10.8±0.25 10.7±0.3 0.1 1.75 >0.05 

Tilt the torso forward from a 
sitting position, cm 

EG1 15.7±1.41 17.6±0.94 1.9 2.20 <0.05 

CG1 15.9±1.12 16.36±0.73 0.46 1.64 >0.05 

Let us note the positive dynamics of the growth of power qualities. In the experimental EG1 and 
control CG1 groups, there was an improvement in the results in hanging on bent arms from 7.6 to 13.6 s in 
the experimental group and from 6.8 to 9.4 s in the control group; in the exercise of Flexion and extension of 
the arms in a supine position from 13.2 to 20.4 times in the experimental group and from 14.3 to 15.2 times in 
the control group, respectively. Performance in hanging on bent arms is closely correlated with performance 
in bench press and deadlifting. Speed and power qualities improved in the experimental group EG1, namely 
the range of the long jump from the place increased from 172.6 cm to 179.6 cm, and in the control group CG1 
from 168.4 cm to 169.5 cm, which is a high increase in this quality. This is due to the specifics of training 
classes in powerlifting. The effectiveness of the long jump from a place has a high correlation with the 
maximum performance in the deadlift. This indicates that during the active extension of the torso, when 
performing a jump, the longitudinal muscles of the back are involved in the work, which provides 
movement in the basic exercise of powerlifting – deadlifting. 

Statistically significant changes among the girls of the experimental group EG1, in contrast to the 
control group CG1, at the end of the pedagogical experiment occurred at the level of flexibility (p<0.05). Tilts 
of the torso forward from a sitting position increased from 15.7 cm to 17.6 cm in experimental group EG1 
and from 15.9 cm to 16.36 cm in control group CG1. There was a close relationship between the maximum 
number of lifts of the torso to sitting position in 1 min – from 22 to 45.6 times and from 21.2 to 33.96 times, 
respectively, and the effectiveness of squats with a barbell on shoulders. Dynamics of the results shown by 
the girls of the experimental group EG1, with above average and high level of health and physical fitness, in 
the above tests was quite high and at the end of the pedagogical experiment reached statistical significance.  

Thus, the results of the pedagogical experiment show that physical education classes in combination 
with cardio, on the basis of powerlifting, with students, which have a high level of health, physical and 
functional fitness, contribute to maintaining a high level of development of functional systems of the body, 
as well as improving physical abilities. 

Let us consider the dynamics of the studied indicators of students of experimental EG2 and control 
CG2 groups, who have an average level of health and physical fitness. The boys of the experimental group 
EG2 showed an improvement in the results of the 3000 m run from 15.24 min at the beginning of the 
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experiment to 14.27 min at the end; in swimming for 12 min – from 332 m at the beginning of the experiment 
to 359 m after it; in 100 m run – from 14.7 s at the beginning of the experiment to 14.16 s at the end; in shuttle 
run 4x9 m – from 9.72 s at the beginning of the experiment to 8.98 s at the end. In the control group KG2 the 
results of the 3000 m run improved from 16.08 min at the beginning of the experiment to 15.24 min after it; in 
swimming for 12 min – from 325 m at the beginning of the experiment to 344 m at the end; in 100 m run – 
from 14.90 s at the beginning of the experiment to 14.59 s at the end; in shuttle run 4x9 m – from 9.82 s at the 
beginning of the experiment to 9.27 s at the end (Table 3). 

Table 3. Dynamics of indicators of physical fitness of boys with an average level of physical fitness during the period of 
pedagogical experiment 

Tests Groups 

Before the 
experiment 

After the 
experiment 

Changes 
during 

the year 

Significance of 
the difference 

X±m X±m ∆X t p 

3000 m run, min 
EG2 15.24±0.14 14.27±0.1 1.37 2.45 <0.05 

CG2 16.08±0.21 15.24±0.09 1.24 2.26 <0.05 

Swimming for 12 min, m 
EG2 332±1.3 359±2.92 27 2.34 <0.05 

CG2 325±1.4 344±1.1 19 2.23 <0.05 

Flexion and extension of the 
arms in a supine position, times 

EG2 29.3±0.86 36.1±0.74 6.8 3.27 <0.001 

CG2 29±0.94 33.5±0.9 4.5 2.13 >0.05 

Pull-ups on the crossbar, times 
EG2 8.12±0.54 12.21±0.6 4.09 3.43 <0.001 

CG2 7.84±0.67 10.58±0.47 2.74 2.26 >0.05 

Lifting the torso to the sitting 
position for 1 min, times 

EG2 39.53±1.32 43.24±1.1 3.71 2.75 <0.01 

CG2 36.87±0.88 39.1±0.75 2.23 2.08 >0.05 

Long jump from a place, cm 
EG2 219.6±2.21 227.2±1.9 7.6 2.23 <0.05 

CG2 219.1±2.35 222.9±2.1 3.8 1.84 >0.05 

100 m run, s 
EG2 14.70±0.08 14.16±0.1 0.54 2.42 <0.05 

CG2 14.90±0.09 14.59±0.07 0.31 2.37 <0.05 

Shuttle run 4x9 m, s 
EG2 9.72±0.04 8.98±0.03 0.74 2.89 <0.01 

CG2 9.82±0.05 9.27±0.04 0.55 2.47 <0.05 

Tilt the torso forward from a 
sitting position, cm 

EG2 10.28±0.86 14.42±0.5 4.14 2.81 <0.05 

CG2 10.10±0.94 3.12±0.68 3.02 2.05 >0.05 

According to the results of pull-ups on the crossbar, flexion and extension of the arms in a supine 
position, lifting the torso to sitting position for 1 min, long jump from a place the level of development of 
power qualities of boys was defined. When performing exercises: pull-ups on the crossbar, the students of 
the experimental group EG2 improved their result by 4.09 times, the control group CG2 – by 2.74 times; 
flexion and extension of the arms in a supine position, the students of the experimental group EG2 improved 
their results by 6.8 times, and the control group CG2 – by 4.5 times, lifting the torso to sitting position for 1 
min, the students of the experimental group EG2 improved their result by 3.71 times, and the control group 
CG2 – by 2.23 times, respectively. The range of the long jump from a place increased in the experimental 
group EG2 by 7.6 cm, in the control group CG2 – by 3.8 cm. During the pedagogical experiment, the boys of 
the experimental EG2 and control CG2 groups with an average level of health and physical fitness showed 
growth rates in flexibility. If the average value of the tilt of the torso forward from a sitting position before 
the beginning of physical education classes was 10.28 cm in the experimental group EG2, and at the end of 
the pedagogical experiment it was 14.42 cm, then in the control group CG2 – 10.1 cm and 13.12 cm, 
respectively. The analysis of the obtained results of motor tests of the boys of the experimental EG2 and 
control CG2 groups at the end of the pedagogical experiment showed that the average values of physical 
fitness improved. 

The girls of the experimental group EG2 showed an improvement in the results of the 2000 m run 
from 12.44 min at the beginning of the experiment to 11.10 min after its end; in swimming for 12 min – from 
245 m at the beginning of the experiment to 271 m after its end; in the 100 m run – from 17.9 s at the 
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beginning of the experiment to 16.7 s after it, in shuttle run 4x9 m – from 12.04 s at the beginning of the 
experiment to 11.44 s at the end (Table 4). Girls of the control group CG2 improved the results of the 2000 m 
run from 12.15 min at the beginning of the experiment to 11.29 min after it; in swimming for 12 min – from 
220 m at the beginning of the experiment to 238 m at the end; in 100 m run – from 18.1 s at the beginning of 
the experiment to 17.5 s at the end; in shuttle run 4x9 m – from 11.94 s at the beginning of the experiment to 
11.49 s at the end. 

Table 4. Dynamics of indicators of physical fitness of girls with an average level of physical fitness during the period of 
pedagogical experiment 

Tests Groups 

Before the 
experiment 

After the 
experiment 

Changes 
during 

the year 

Significance of 
the difference 

X±m X±m ∆X t p 

2000 m run, min 
EG2 12.44±0.2 11.10±0.17 1.34 2.46 <0.05 

CG2 12.15±0.14 11.29±0.07 1.26 2.28 <0.05 

Swimming for 12 min, m 
EG2 245±1.4 271±1.5 26 2.57 <0.05 

CG2 220±1.6 238±1.2 18 2.31 <0.05 

Flexion and extension of the 
arms in a supine position, times 

EG2 8.0±1.2 13.3±0.73 5.3 3.78 <0.001 

CG2 7.8±0.86 11.8±0.8 4.0 2.96 <0.05 

Hanging on bent arms, s 
EG2 3.05±0.8 6.2±1.75 3.15 3.68 <0.001 

CG2 2.86±1.05 5.45±1.84 2.59 2.19 <0.05 

Lifting the torso to the sitting 
position for 1 min, times 

EG2 17.06±2.1 39.94±1.75 22.88 2.87 <0.01 

CG2 16.89±2.25 38.63±1.89 21.74 2.12 >0.05 

Long jump from a place, cm 
EG2 166.5±2.9 173.1±2.5 6.6 2.58 <0.05 

CG2 166.2±2.56 169.5±2.36 3.3 1.73 >0.05 

100 m run, s 
EG2 17.9±0.21 16.7±0.24 1.2 3.07 <0.001 

CG2 18.1±0.32 17.5±0.22 0.6 2.43 <0.01 

Shuttle run 4x9 m, s 
EG2 12.04±0.3 11.44±0.13 0.6 2.99 <0.01 

CG2 11.94±0.32 11.49±0.28 0.45 2.61 <0.05 

Tilt the torso forward from a 
sitting position, cm 

EG2 12.12±1.30 14.23±0.63 2.11 2.23 <0.05 

CG2 11.89±0.83 13.47±0.74 1.58 1.85 >0.05 

According to the results of hanging on bent arms, flexion and extension of the arms in a supine 
position, lifting the torso to sitting position for 1 min, long jump from a place we determined the level of 
development of strength qualities in girls. Strength training is important for conducting physical education 
classes using powerlifting, since it is power that is the integral physical quality on which the manifestation of 
all other physical qualities depends to one degree or another. Powerlifting is characterized by such basic 
qualities as simplicity, accessibility and efficiency, which contributes to the effectiveness of training and 
extracurricular activities. 

During the following exercises girls of the experimental group EG2 improved their results in hanging 
on bent arms by 3.15 s, and from control group CG2 by 2.59 s; flexion and extension of the arms in a supine 
position the girls of the experimental group EG2 improved their result by 5.3 times, and the control group 
CG2 by 4.0 times; lifting the torso to sitting position for 1 min – girls of the experimental group EG2 
improved their results by 22.88 times, and the control group CG2 by 21.74 times, respectively. The range of 
the long jump from the place increased in the girls of the experimental group EG2 by 6.6 cm, the control 
group CG2 by 3.3 cm. During the pedagogical experiment in the experimental EG2 and control CG2 groups 
the rates of growth in indicators of flexibility were noted. If the average value of the tilt of the torso forward 
from a sitting position before the physical education classes was 12.12 cm in the girls of the experimental 
group EG2, and at the end of the pedagogical experiment it was 14.23 cm, then in control group CG2 it was 
11.89 cm and 13.47 cm, respectively. The obtained results of tests of girls of experimental EG2 and control 
CG2 groups at the end of pedagogical experiment testified to significant improvement of results at students 
of experimental groups. 
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The indicators of students of experimental EG3 and control CG3 groups with a low level of physical 
fitness are given in Table 5. The increase in results in the 3000 m run was 1.04 min in the boys of the EG3 and 
1.27 min in the CG3; in swimming for 12 min – 22 m in the EG3 and 13 m in the CG3; in the 100 m run – 0.48 
s in the EG3 and 0.27 s in CG3; in the shuttle run 4x9 m – 0.53 s in the EG3 and 0.31 s in the СG3, 
respectively. 

Table 5. Dynamics of indicators of physical fitness of boys with a low level of physical fitness during the period of 
pedagogical experiment 

Tests Groups 

Before the 
experiment 

After the 
experiment 

Changes 
during 

the year 

Significance of 
the difference 

X±m X±m ∆X t p 

3000 m run, min 
EG3 16.05±0.17 15.01±0.9 1.04 2.47 <0.05 

CG3 16.30±0.31 15.43±0.12 1.27 2.87 <0.05 

Swimming for 12 min, m 
EG3 298±1.2 320±1.6 22 2.68 <0.05 

CG3 292±1 305±1.4 13 2.31 <0.05 

Flexion and extension of the 
arms in a supine position, times 

EG3 20.58±0.9 24.64±0.78 4.06 3.12 <0.01 

CG3 20.04±1.15 23.11±1.06 3.07 2.11 >0.05 

Pull-ups on the crossbar, times 
EG3 4.66±0.44 9.08±0.51 4.42 3.67 <0.001 

CG3 4.47±0.56 8.39±0.61 3.92 2.74 <0.05 

Lifting the torso to the sitting 
position for 1 min, times 

EG3 29.84±1.50 32.56±1.12 2.72 3.05 <0.01 

CG3 29.86±1.12 31.34±0.96 1.48 2.03 >0.05 

Long jump from a place, cm 
EG3 199.8±1.90 206.3±1.40 6.5 2.18 <0.05 

CG3 197.4±1.75 200.2±1.6 2.8 1.79 >0.05 

100 m run, s 
EG3 15.48±0.09 15.0±0.06 0.48 2.13 <0.05 

CG3 15.37±0.05 15.1±0.05 0.27 1.67 <0.05 

Shuttle run 4x9 m, s 
EG3 10.20±0.03 9.67±0.52 0.53 2.70 <0.01 

CG3 10.45±0.04 10.14±0.36 0.31 2.28 <0.05 

Tilt the torso forward from a 
sitting position, cm 

EG3 7.87±0.56 10.21±0.72 2.34 2.82 <0.05 

CG3 8.08±0.68 9.36±0.79 1.28 1.93 >0.05 

The results in pull-up on the crossbar of boys of the experimental group EG3 improved by 4.42 times, 
and of the control group CG3 – by 3.92 times. The indicators of flexion and extension of the arms in a supine 
position showed that in the experimental group EG3 they improved by 4.06 times, and in the control group 
CG3 – by 3.07 times. The results of lifting the torso to sitting position for 1 min in the experimental group 
EG3 improved by 2.72 times, in the control group CG3 – by 1.48 times; in long jump from a place in the EG3 
increased by 6.5 cm, in the CG3 – by 2.8 cm. The change in the results of control tests in the experimental 
group EG3 was statistically significant at p<0.05. The average indicators of torso tilts forward from a sitting 
position at the end of the pedagogical experiment in the experimental group EG3 increased by 2.34 cm and 
became equal to 10.21 cm, in the control group CG3 increased by 1.28 cm and became equal to 9.36 cm. 

During the pedagogical experiment the positive dynamics of the level of physical fitness of girls with 
a low level of development of motor qualities is noted. Indicators of improvement of results of 2000 m run 
made 1.27 min at the EG3 and 0.32 min of CG3; in swimming for 12 min – 20 m in the EG3 and 12 m in the 
CG3; in 100 m run – 0.46 s in the EG3 and 0.25 s in the CG3; in shuttle run 4x9 m – 0.37 s in the EG3 and 0.23 
s in the CG3. Indicators of hanging on bent arms in girls of the experimental group EG3 improved by 0.51 s, 
and in the control group CG3 – by 0.4 s. Regarding the Flexion and extension of the arms in a supine 
position, we have the following data: in the EG3 the indicator improved by 2.1 times, and in the CG3 – by 1.7 
times. Similarly, there were changes for the better in other tests to assess the physical fitness of girls with low 
levels of physical fitness (Table 6). 
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Table 6. Dynamics of indicators of physical fitness of girls with a low level of physical fitness during the period of 
pedagogical experiment 

Tests Groups 

Before the 
experiment 

After the 
experiment 

Changes 
during 

the year 

Significance of 
the difference 

X±m X±m ∆X t p 

2000 m run, min 
EG2 13.1±0.25 12.23±0.18 1.27 2.38 <0.05 

CG2 13.24±0.14 12.92±0.11 0.32 2.17 <0.05 

Swimming for 12 min, m 
EG2 195±1.4 215±1.2 20 2.25 <0.05 

CG2 175±1.2 187±1.8 12 2.16 <0.05 

Flexion and extension of the 
arms in a supine position, times 

EG2 4.2±0.56 6.3±0.82 2.1 3.47 <0.001 

CG2 3.9±0.73 5.6±0.68 1.7 2.06 >0.05 

Hanging on bent arms, s 
EG2 2.42±0.74 2.93±1.43 0.51 3.89 <0.001 

CG2 1.5±0.61 1.9±1.93 0.4 1.87 >0.05 

Lifting the torso to the sitting 
position for 1 min, times 

EG2 12.1±1.8 21.73±1.42 9.63 2.84 <0.01 

CG2 11.8±1.15 20.7±1.24 8.90 2.36 <0.05 

Long jump from a place, cm 
EG2 150.9±2.75 157.1±3.20 6.2 2.23 <0.05 

CG2 148.8±2.64 151.0±2.97 2.2 1.58 >0.05 

100 m run, s 
EG2 20.1±0.17 19.64±0.19 0.46 2.32 <0.05 

CG2 21.0±0.34 20.75±0.19 0.25 1.84 >0.05 

Shuttle run 4x9 m, s 
EG2 12.29±0.21 11.92±0.15 0.37 2.25 <0.05 

CG2 12.85±0.33 12.62±0.42 0.23 1.83 >0.05 

Tilt the torso forward from a 
sitting position, cm 

EG2 8.3±1.54 11.1±0.43 2.78 2.38 <0.05 

CG2 8.1±0.67 10.2±0.52 2.10 193 >0.05 

According to the authors’ method on physical education for boys and girls of experimental groups 
EG1, EG2, EG3 with high, above average, and low level of health and physical fitness statistically 
significantly (p<0.05-0.001) improved performance in most tests: 3000 m run for boys and 2000 m run for 
girls; swimming for 12 minutes; flexion and extension of the arms in a supine position; pull-ups on the 
crossbar for boys and hanging on bent arms for girls; lifting the torso to sitting position for 1 min; long jump 
from a place; 100 m run and 4x9 m shuttle run; tilt the torso forward from a sitting position. In the control 
groups CG1, CG2, CG3 statistically significant improvements in test results occurred in the 3000 m run 
among boys and in the 2000 m run among girls; swimming for 12 minutes; 100 m run and 4x9 m shuttle run 
(p<0.05-0.001). 

Summarizing the above it can be argued that the effectiveness of powerlifting exercises is closely 
related to the effectiveness of other test exercises. This may indicate that training and extracurricular 
powerlifting classes in combination with cardio increase the level of maximum strength of the main muscle 
groups of boys and girls, resulting in an improvement in the level of general physical fitness of students. 

Studies [1, 3, 5, 27] have shown that physical activity, physical fitness and health of students of higher 
educational institutions are at a fairly low level. Deficiency of motor activity of students can be compensated 
only by a complex combination of educational and extracurricular activities, which will contribute to 
achieving the desired result in physical education classes [28, 29]. The preference for this method of solving 
this problem is due to the fact that extracurricular activities can increase the time of exercise, in combination 
with training sessions, provide optimal continuity and effectiveness of physical education. 

Analysis of the level of physical fitness of students engaged in the traditional curriculum in physical 
education, revealed the preservation of the results of control tests at a low level. In the future, the negative 
dynamics of the development of physical qualities, deterioration of physiological parameters, the level of 
mastery of special skills and abilities of students of all courses were clearly traced. Therefore, we can agree 
with the opinion of many scientists [6, 20, 27] that the teaching methods used today in the organization of 
physical education in higher educational institutions are not effective enough to ensure the proper level of 
physical fitness of the students. Among the reasons can be noted: insufficient level of formation of theoretical 
and methodological knowledge, motor activity, somatic health, general and special physical fitness in the 
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routine of educational activity. 

4. Conclusions 

The developed method of formation of special abilities and skills of students during the powerlifting 
classes has realized the basic methodical provisions of the organization of educational process of physical 
education. The use of tests and standards for the assessment of physical fitness allowed to organize a 
formative pedagogical experiment on the basis of three groups of students: with high, average and low level 
of health, physical fitness and the level of formation of special skills and abilities. Ensuring the effectiveness 
of powerlifting classes with students was based on the algorithm of the method of forming special skills and 
abilities. This allowed achieving compliance between the factors of pedagogical influence, the rational use of 
various methods, forms and means in the process of powerlifting. 

The effectiveness of powerlifting classes depended on planning the optimal amount of load, duration, 
intensity and frequency of training sessions, taking into account the individual physical capabilities of the 
body, selection of optimal means and methods of development of strength qualities, motivational aspirations 
and physical culture and sports interests of students (lose weight, increase muscle volume, increase 
performance in your chosen sport, etc.). Load regulation during training is based on heart rate control. 

The basis of the content of the method of development of physical qualities by means of powerlifting 
became the sets of exercises developed for students with high, average and low health, physical fitness level 
and the level of formation of special skills and abilities. The effectiveness of the developed method for the 
development of physical qualities by means of powerlifting was established on the basis of the dynamics of 
indicators included in the normative table of physical development, functional training and the level of 
formation of special skills and abilities of students. 

Powerlifting classes had a positive effect on students (boys and girls) of all typological groups. 
However, the degree of influence on different body systems and motor readiness was ambiguous, which 
confirms the hypothesis of individualization of learning while conducting classes with students. The positive 
dynamics of improving the level of health, functional training and the formation of special skills and abilities 
after the training sessions confirms their effectiveness in improving the general and special physical fitness 
of students engaged in powerlifting. 
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Abstract 
In this study, it was aimed to determine the prediction level of physical education and sports teachers' 

interpersonal self-efficacy levels on their time management. For this purpose, data were collected from 220 
physical education and sports teachers, 94 of whom were female and 126 were male, working in the city of 
Batman in the academic year 2019-2020. While 133 of the teachers, whose data were collected, work as 
permanent teachers, 87 of them work as contracted, substitute or paid teachers.  Physical Education 
Teachers' Interpersonal Self-Efficacy Scale and Time Management Inventory were used as data collection 
tools. The Physical Education Teachers’ Interpersonal Self-Efficacy Scale was developed by Esentürk et al., 
consisting of 32 items and three sub-dimensions that are In-School Relationships (ISR), Family Relationships 
(FR) and Environmental Relationships (ER). The Time Management Inventory developed by Britton and 
Tassser was adapted to Turkish by Alay and Koçak, and it was arranged by Gözel to be applied to primary 
education teachers. There are three sub-dimensions of Inventory: Time Planning (TP), Time Attitudes (TA) 
and Time Wasters (TW). The calculated reliability coefficients show that the data collected regarding the 
subscales are reliable enough. In the analysis process of the study, stepwise regression analysis was made 
based on the data related to the sub-dimensions of both scales, and the variables that seem to have not 
contributed to the model after the analysis were removed from the model. It was determined that ER scores 
of physical education and sports teachers were a significant predictor of TP scores, but ISR and FR scores 
were not a significant predictor of TP scores. In addition, it was understood that FR scores and ISR scores of 
physical education and sports teachers were not a significant predictor of TA, besides, ER scores 
significantly predicted TA, but the level of prediction was low. On the other hand, it was understood that the 
ISR score of physical education and sports teachers significantly predicted the TW score, while the other two 
variables, FR and ER, had no effect on the TW score.  these results, some suggestions were given.    
Keywords: Physical Education, Interpersonal Self-Efficacy, Teacher, Time Management. 

1. Introduction 
One of the main subjects that have an important influence on the future and fate of societies and 

assumes the main role is teachers. The teacher is the most important learning tool, the advocate and deputy 
of middle class morality, who perform exams and ensure discipline. The teacher is a reliable person, a 
substitute parent, a student counselor, a colleague and a social participant (1). The teacher is of vital 
importance in the upbringing and shaping of new generations. The importance of teachers and the blessing 
of the task they have undertaken has been appreciated for all countries and communities. When all this 
information is taken into consideration, it has become inevitable for teachers to be researched from many 
aspects and examined from various perspectives. Many different programs aiming to train teachers make 
efforts for this purpose. One of these programs is Physical education and sports teachers who are trained in 
Physical Education and Sports departments and appointed as teachers. It is physical education and sports 
teachers who provide physical education and sports activities in educational institutions, develop and apply 
them by guiding them. It is the duty of a physical education teacher to develop the individual as a whole 
with his/her mental and physical aspects, and to plan the teaching according to the environmental 
conditions and the individual characteristics of the student (2). The change and development of programs 
aimed at training teachers and reorganization of them have become an important imperative in this context 
(3). In addition to these arrangements, teachers are expected to have a strong sense of self-efficacy, as well as 
to have sufficient knowledge of the field related to their duties (4). The concept of self-efficacy has attracted 
the attention of the literature in many professions and fields. For example, Guskey and Passaro (5) define 
self-efficacy as “beliefs of teachers about their self-confidence in giving effective education to their students” 
(5). When this concept is handled in terms of teachers, it emphasizes the knowledge, skills and attitudes that 
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must be possessed in order to fulfill the duties and responsibilities required by the profession (6). In some 
studies (7. 8. 9.), they found that self-efficacy perception is an important variable of academic success. Time 
management is an important concept to reach these knowledge skills and attitudes more easily. It is because 
time management is the method of increasing individual performance, which is important for the person in 
terms of achieving the goals, controlling the work done and raising his/her own motivation (10). 

Today, “time” is the fact that individuals want to keep under control, complain about its inadequacy 
and still don't understand it value enough. Time can be defined as a period in which an action occurred, 
occurs or is occurring (11). Thinkers, writers, and experts have made many definitions on the phenomenon 
of time and have placed different meanings on this phenomenon. Newton stated that time exists on its own, 
and tells that time exists when the universe does not exist. Reversing Newton's definition, Leibnitz used the 
expression "Time is not absolute, but the order of successive events". Smith, on the other hand, explained the 
time as "an uninterrupted process that follows each other from past to present." Based on the statements 
made within this framework, it is seen that scientists cannot be united in a common denominator regarding 
the phenomenon of time (12). 

Time is a concept put forward by us human beings. It is because we need to determine the time when 
something happens. Otherwise, how could we sustain our lives and organize any work? We cannot. So time 
will remain a sharp and undeniable part of our life. Time is a phenomenon that cannot be replaced, cannot 
be spent, cannot be hidden and stored and cannot be brought back. Therefore, the misunderstanding of time 
can pose a big problem for human beings. In order to solve this problem, the meaning and understanding 
worthy of time should be developed. It is clear that the positive behavior to be done about time is to evaluate 
and manage it correctly (13). Some arrangements should be made in order to use time effectively and 
efficiently. This means that one has to design his/her time for a specific purpose. The main purpose of 
designing time is to realize the right works effectively in a limited time. In other words, dominating the 
concept of time means keeping one's life under his/her control (10). 

In this context, while time management is a very important phenomenon for many people, it has a 
special importance for teachers who have great responsibility and are leaders in schools. Time management 
is planning our time in a way that can carry out the activities that our goals, social life and tastes involve 
together (14). Good management of time provides an opportunity for individuals to better plan an career 
and be prepared for the future, learn more, follow new developments, devote more time to family and other 
people, have fun, create new ideas (15). Nowadays, teachers who perform duties in a vital area such as 
raising people, should be in the classroom for a certain time, are anxious about completing the course 
subjects, having the problems in their private lives, and the most importantly, they have a great deal of 
responsibilities. Therefore, every moment teachers spend for themselves, their environment and society is 
very valuable (16). Thus, teachers need a well-planned time management to fulfill these responsibilities. It is 
expected that the people who perform the teaching profession are competent and qualified in terms of time 
use or management as in many terms (17). When the literature is examined, it is seen that studies on physical 
education teachers' interpersonal self-efficacy and time management skills are insufficient. Therefore, it is 
thought that the investigation of the relationship between physical education teachers' interpersonal self-
efficacy and time management skills will contribute to the literature.  

The aim of the research is to determine the prediction level of physical education and sports teachers' 
self-efficacy levels on their time management skills. For this purpose, answers to the following questions 
were sought:  

1. Are physical education and sports teachers' in-school, family and environmental relationship levels 
a significant predictor of their time planning? 

2. Are physical education and sports teachers' in-school, family and environmental relationship levels 
a significant predictor of their time attitudes? 

3. Are physical education and sports teachers' in-school, family and environmental relationship levels 
a significant predictor of their time wasters? 

 
2. Method 
2.1. Research Model 

In this study on physical education teachers, relational screening method in the descriptive screening 
model was used. It is because screening models are suitable for research aiming to describe a situation 
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existing in the past or present as it exists (18).  

2.2. Study group 
The population of the research consists of physical education teachers working in official secondary 

schools and high schools in the city center and districts of Batman in the academic year 2019-2020. According 
to the information received from the Provincial Directorate of National Education, the total number of 
physical education and sports teachers in the population is 324. Scales were used to reach all teachers, and 
the number of scales that were fully and completely returned is a total of 220, 94 female, 126 male. The 
number of physical education and sports teachers reached constitutes 67% of the research population. While 
133 of the teachers, from whom data were collected for the study, work as permanent teachers, 87 of them 
work as contracted, substitute or paid teachers.  

Table 1: Distribution of physical education teachers by gender and type of employment 

Variable Group f % 

Gender  
Female 96 43.6 

Male 124 56.4 

Type of employment 
Permanent teacher 133 60.5 

Other (contracted-substitute-paid)  teacher 87 39.5 

Total 220 100 

2.3. Data Collection Tools 
Physical Education Teachers' Interpersonal Self-Efficacy Scale and Time Management Inventory were 

used as data collection tools.  
Physical Education Teachers' Interpersonal Self-Efficacy Scale: The scale developed by Esentürk et al. (19) 

was used to determine the interpersonal self-efficacy levels of physical education teachers. The scale consists 
of 32 items and 3 sub-dimensions. These dimensions were named as In-School Relationships (ISR), Family 
Relationships (FR) and Environmental Relationships (ER) (20). There are 18 items in ISR dimension, 6 items 
in FR dimension and 8 items in ER dimension. In the current application, the reliability coefficients 
determined for the sub-dimensions of the scale were .98 for ISR, .96 for FR and .95 for ER. These coefficients 
show that sub-dimensions of the scale are reliable. On the other hand, it was found that the reliability 
coefficients calculated by applying the sub-dimensions of the scale to different groups showed similar 
results. In similar group application, ER was calculated to be .92, ISR to be .96 and FR to be .94. 

Time Management Inventory: The inventory was developed by Britton and Tesser (21) and adapted by 
Alay and Koçak (22) to Turkish based on data obtained from university students. Later, the Inventory was 
adapted to elementary school teachers by making some changes and named as the “Time Management 
Inventory” (Gözel 23). The Time Management Inventory consists of three sub-dimensions and 23 items. The 
sub-dimensions of the inventory were named as Time Planning (TP), Time Attitudes (TA), and Time Wasters 
(TW). There are 11 items in TP sub-dimension, 7 items in TA sub-dimension and 5 items in TW sub-
dimension. The internal consistency coefficients calculated for these sub-dimensions are .93 for TP, .83 for 
TA, and .69 for TW. These calculated coefficients show that inventory scores can be used to answer research 
questions. In addition, the internal consistency coefficients of the inventory calculated in different groups 
are .91 for TP, .88 for TA, and .69 for TW.   

2.4. Data Analysis 
A stepwise regression analysis was performed to answer the research questions. In the stepwise 

regression analysis technique, the order of the variables entered into the equation is calculated according to 
statistical criteria (24). In order to determine the order of the variables to be included in the regression 
model, the correlation coefficients between the variables were calculated, and the analysis was started by 
including the independent variable that has the highest level of relationship with the dependent variable, 
and then other variables were added to the model, respectively, according to the height of the relationship 
between them. As a result of the analyses, variables that have no effect on predicting dependent variables 
were not included in the model.  
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3. Results 

Correlation coefficients between dependent and independent variables were determined to identify 
the variables to be included in the regression model and are shown in Table 2. Also, correlation table was 
used to determine the order of the variables to be included in the stepwise regression analysis.   

Table 2: Correlation Coefficients between Dependent and Independent Variables 

 
Time 

Planning (TP) 
TA TW ISR FR 

Time Attitudes (TA) .747**     

Time Wasters (TW) .128 .097    

In-School Relationships (ISR) .185** .164* .307**   

Family Relationships (FR) .237** .166* .267** .837**  

Environmental Relationships 
(ER) 

.285** .171* .146* .638** .715** 

**p < .01 *p < .05     

In Table 2, it was determined that there were positive relationships between TP, TA and TW and the 
variables of ISR, FR and ER. For this reason, all three independent variables were included in the stepwise 
regression analysis for predicting ISR, FR and ER. While variables were included in the model, steps were 
created starting from the variables with high level of relationship.  

Table 3: The results of the stepwise regression analysis regarding the prediction level of physical education and sports 
teachers' ISR, FR and ER levels on TP 

 Unstandardized Coefficients Standardized 
Coefficients 

t p  B Std. Error Beta 

(Constant) 24.475 1.535  15.941 .000** 

ER .224 .051 .285 4.382 .000** 

Dependent Variable: TP       **p < .01 
r = .285, R2 = .081, F (1-218) = 19.204, p < .01 

In Table 3, the analysis started with ER, which has the highest level of relationship with the dependent 
variable, and then FR and ISR variables were included in the stepwise regression analysis. However, it was 
determined that FR and ISR were not significant predictors and therefore were excluded from the model. 
The one-way ANOVA test results (F(1-218) = 19.204, p <.01) on ER predicting TP show that the established 
regression model is generally significant. It is observed that TP scores increase as ER scores increase, and TP 
scores decrease in parallel with the decrease in ER scores. According to the results of the regression analysis, 
it is understood that ER scores explain 8.1% of TP scores (r = .285, R2 = .081).  

Table 4: The results of the stepwise regression analysis regarding the prediction level of physical education and sports 
teachers' ISR, FR and ER levels on TA 

 Unstandardized Coefficients Standardized 
Coefficients 

t p  B Std. Error Beta 

(Constant) 16,933 ,993  17,053 ,000** 

ER ,085 ,033 ,171 2,558 ,000** 

Dependent Variable: TA       **p < .01 
r = .171, R2 = ,029, F (1-218) = 19,204, p < .01 

In Table 4, analysis started with ER, which has the highest level of relationship with dependent 
variable, and then FR and ISR variables were included in the stepwise regression analysis. In the stepwise 
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regression analysis, it was understood that FR and ISR variables were not significant predictors and were 
excluded from the regression model. One-way ANOVA test was performed to test the significance of the 
regression model established for the physical education and sports teachers' ER score to predict the TP score, 
and the model was found to be generally significant (F (1-218) = 6.546, p <.05). However, it is understood that 
the calculated prediction level was very low (171, R2 = .029). According to the analyses, ER scores explain 
2.9% of TA scores. 

Table 5: The results of the stepwise regression analysis regarding the prediction level of physical education and sports 
teachers' ISR, FR and ER levels on TW 

 Unstandardized Coefficients Standardized 
Coefficients 

t p  B Std. Error Beta 

(Constant) 11,438 1,004  11,394 ,000** 

ISR ,060 ,013 ,307 4,758 ,000** 

Dependent Variable: TA       **p < .01 
r = .307, R2 = .094, F (1-218) = 22.640, p < .01 

In Table 5, stepwise regression analysis started with ISR, which has the highest relationship with the 
dependent variable TW; FR variable in the second step and ER variable in the third step were included in the 
model. However, in the established regression model, FR and ER variables were not found to be significant 
predictors and were excluded from the established regression model. It was determined that the regression 
model established for the physical education and sports teachers' ISR score to predict the TW score is 
generally significant (F (1-218) = 22.640, p < .01). According to the results of the regression analysis, ISR scores 
explain 9.4% of the TW scores (r = 307, R2 =, 094). It is understood that in parallel with the increase and 
decrease in the ISR scores, the TW scores also increased or decreased. It is understood that the other two 
variables, FR and ER, have no effect on the TW score. 

4. Discussion and Conclusion 
ER scores of physical education and sports teachers are a significant predictor of TP scores. However, 

ISR and FR scores are not a significant predictor of TP scores. While school and family relationships scores 
were expected to contribute to time planning, it was understood that there was no such effect in physical 
education and sports teachers in the study group. The ER dimension has indicators addressing relationships 
with non-governmental organizations, media channels, local administrations and bureaucrats (19). On the 
other hand, ISR has indicators handling the teacher-student, teacher-colleague, teacher-manager 
relationships whereas FR has indicators dealing with the teacher-family relationships. From this point of 
view, it can be said that ISR and FR indicators do not contribute much to time planning, but environmental 
interaction is important. School, family and environment are like parts of a whole. In a study (25), it was 
determined that most of the successful school administrators had problems in time management. School 
administrators developing interaction with the environment can also contribute to physical education and 
sports teachers in terms of developing time management skills. However, researching these issues can still 
be a separate study subject. Teachers developing interactions with the environment can also contribute to the 
development of their time planning skills. For this reason, the necessary environment should be created and 
support should be provided for the development of physical education and sports teachers' relationships 
with non-governmental organizations, media channels, local administration and bureaucratic organizations. 
Considering that physical education and sports teachers also take an active role in many in- and out-of-
school sports activities, it would not be wrong to say that these studies negatively affect the planning and 
use of these activities. Moreover, it appears as a fact that not completing the work during the time in school 
and bringing work home makes it difficult to plan and use time in terms of school and family affairs. 

It was understood that FR scores and ISR scores of physical education and sports teachers were not a 
significant predictor of TA, besides, their ER scores significantly predicted TA, but the level of prediction 
was low. It shows an increase in time attitude when physical education and sports teachers' relationship 
with environment increases. We can say that the relationships of physical education teachers with the 
environment affect their time attitudes to a small extent. It can be said that ISR and FR are independent of 
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time attitude in physical education and sports teachers, and the effect of ER remains limited. In a study (26), 
it was found that the time management skills of physical education and sports teachers decreased depending 
on getting older, and the time management skills of people under 40 years of age were higher. In another 
study (27), it was determined that teachers with more professional experience also had low job satisfaction. 
The fact that physical education and sports teachers under the age of forty are more dynamic and higher 
environmental interactions may have contributed to the development of time management skills. The 
teachers, who participated in the current study, having the small number of seniority and being usually 
under the age of 40 can be effective in this result with time attitude scores. For this reason, it can be 
suggested that similar studies should be carried out in samples with different seniority physical education 
and sports teachers. 

It was determined that the regression model established for predicting the TW score by the ISR score 
in physical education and sports teachers participating in the study is generally significant. it is seen that 
with the increase and decrease in the in-school relationship levels of Physical Education and Sports teachers, 
their time waster scores also increase or decrease. In terms of physical education and sports teachers, it is 
understood that the in-school activities and sports activities are time-consuming efforts. It is understood that 
the other two variables, FR and ER, have no effect on the TW score. Some features in the TW group are 
related to school work. Therefore, it can be considered natural that ISR is a significant predictor of TW score. 
It is seen that the factors in the TW group that cause individuals to waste their time are effective in the ISR 
dimension. The occupations such as failure to be successful in time planning, spending more time on their 
private work than on school work on a regular school day, continuing time-consuming habits or activities, or 
leaving important works related to school to the last day, which can be expressed negatively also for 
individuals with normal lives, stand out as time-consuming elements of physical education teachers' ISR. In 
his study on university students, Öktem (28) stated that participants regarded the absence of self-discipline, 
procrastination and distraction, excessive social relationships, sleeping late, working environment, lessons 
and planlessness as a time trap. In this context, it is thought that in general, uncontrollable ISR of physical 
education and sports teachers, who participated in our study, due to new and lack of experience may have 
affected the TW scores. It is thought that carrying out the study in groups with different professional 
seniority will contribute to achieving different results. 
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Abstract 

The importance of studying proper names by students-philologists due to the fact that the acquisition 
of onomastics is of great importance for the formation of the cognitive base of personality language, which is 
aimed not only at determining the etymology of the word, spelling, but also on their communicative 
orientation. The understanding of proper names precedent is an important criterion for the level of 
intercultural interaction skills formation, as there is not only mastering speech technology, but also certain 
socio-cultural code. 

The study of proprietary vocabulary belongs to the linguistic disciplines, in particular lexicology, 
because both sciences study the word as its object. The relationship between etymology and onomastics has 
been studied, since the latter is often used by etymological analysis methods to find out the meaning of 
etymon when its pre-anthroponymic semantics is actualised. It is also worth paying attention to the 
connection with derivatology that emerges when exploring ways to create proper names. 
Keywords: proper name, analysis, study, competence. 

Introduction 
The current level of society development requires the training of highly educated specialists for all 

areas of life that provides more demands on the education system. As a result, there is a need to find new 
approaches for defining the content of education and upbringing, to create a personality-oriented model of 
training for a young specialist who is able to associate, to generate new ideas and thoughts. 

Onomastics as a science of proper names is essential for the formation of linguistic and ethnocultural 
competences. 

The formation of onomastic knowledge is an important component in the context of linguistic 
personality education, its linguistic ability, perfect mastery of linguistic skills and abilities, the formation of 
its needs to learn linguistic phenomena [2, p. 83-85]. 

Throughout centuries of history, the people have created innumerable treasures of verbal art that 
belong to the most precious treasures of world culture, these are proper names (proprietary). The 
importance of onomasticon cognition for the modern person lies in the value core of national culture, 
becausethe spiritual foundations of life, the moral and aesthetic code have been united and embodied 
precisely in the onyms, in the semantic features of their proper names. However, this is the great potential of 
proper names science. 

In the periodization of the history of the language, important milestones in the life of the country and 
the totality of language changes are often taken into account. These approaches are rather conditional, since 
the basic paradox of language is its stability and as well as variability. Furthermore, this factor does not 
allow drawing a clear boundary between eras. At the same time, political or cultural changes in society 
cannot be directly and systematically reflected in language. Each period has been marked by their own 
intervals, characterizing the accumulation of systemic and regulatory features in a constantly changing 
language. But milestones as centuries are conditional, because they mark the boundaries between periods. 
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For example, early toponymics is important for illuminating the history of the people: it allows to 
investigate the formation of the fund vocabulary language, track areal distribution of various linguistic 
phenomena in the past and expand understanding of the lexical richness of French language. The 
geographical nomination history is as old as the settlement itself. Names have been passed from generation 
to generation orally, and only later came to written memos containing systematic records of settlements. In 
the names of settlements it is possible to find long forgotten vocabulary on the designation of historical 
realities, concepts, as well as phonetic and word-forming phenomena. Therefore, the study of proper names 
is an important component in the system of linguistic training. Properly explain a particular name to reveal 
its meaning and origin - means important information about the past of its land: its natural environment, 
economy, ethnic composition of the population, historical events and more. 

The aim of the article is a theoretical justification of onym study importance of philological specialties 
students of higher pedagogical educational institutions as an important factor in the formation of 
differentiation skills of proprial units in the practice of human language activity; introduction to the history 
of onyms appearance, peculierities of their structure, the most recognisable signs of propriates, basic 
methods of scientific analysis of proper names, o deepen and expand theoretical knowledge, to master future 
teachers of the necessary skills and knowledge of operating anomastic concepts. 

The study of geographical names of region and country increases the students' considerable scientific 
interest and forms linguistic competence. Toponyms acquaint with the peculiarities of the area geographical 
location; with the nature of the surface, rivers and lakes, flora and fauna; with the life, culture and people, 
their economic activity; with historical events of the region, places of heroic struggle for national and social 
independence. 

The relevance of the study is determined primarily by socio-social factors, as the issue of naming and 
especially renaming geographical features is one of the most popular in our country; secondly, the 
importance of knowledge about the origin of proper names, their change over time, which widens the 
horizons of students, helps to form a creative attitude to the facts of the language and becomes one of the 
priorities; it is also important to draw attention to the semantic meaning of each toponym, because they 
carry historical, geographical, and cultural information about the people; fourthly, that the introduction of 
proper names helps students better learn the material in a foreign language, and achieve greater personal, 
meta-subject and subject results, and gives the teacher the opportunity to form a creative, well-developed 
personality who knows his history and knows how to appreciate the country's past. The study of 
geographical names is of great scientific and practical interest that helps to solve the problems of education 
and upbringing of students by means of native and foreign languages. The use of texts with onomastic 
content enriches the vocabulary of students, has a positive effect on the level of spelling and speech skills. 

Introducing etymological information about the names of countries, cities, villages, settlements, rivers, 
mountains will increase students' interest in learning, broaden their horizons, enrich speech, develop 
scientific analysis skills, and help to remember difficult material based on familiar local names. 

According to many methodologists, the study of proper names in universities should be based on the 
solution of a number of linguo-didactic problems in a single semantic space. They are closely related to the 
culture, history of the country and, at the same time, have specific features of morphemic structure, word-
translation, word-formation and spelling [11]. 

The importance of students acquiring background knowledge that concentrates in the proprietary 
vocabulary is quite obvious: it is determined by the need to interpret different onymic units in the process of 
studying linguistics.  Understanding the meaning of onyms is at the same time mastering by the linguistic 
personality key concepts of national and foreign language culture, and promotes the formation of skills of 
intercultural interaction among philologists. 

A special section of linguistics - onomastics is involved in the study of proper names. This science is 
devoted to the study and classification of onyms, the history of their origin and development, and the study 
of their meanings. 

The study of onomastics is based on appropriate methods. It has a definite object and task, it is a 
science that successfully solves these problems, thus helping to create a holistic picture of the historical and 
cultural aspects of the past. 

Onomastic vocabulary is a constant focus of research. The peculiarities of the semantic content of the 
onomasticon have been analyzed in the studios of J. Mill, A. Gardiner, E. Husserl, O. Espersen, P. Florensky, 
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A. Losev, D. Rudenko, Y. Stepanov, I. Melchuk, etc.; contrastive onomastics have been investigated by A. 
Vezhbitska, N. Bagrintseva, D. Ermolovich, O. Smirnov; problems of onomastic derivation and morphology 
have been studied by D. Buchko, O. Gorpynich, L. Vasilevska, N. Podolska and others. 

However, even though onymic material has enormous cultural potential, onomastics is still poorly 
understood in aspects of pragmatic information, does not pay proper attention to the study of proper names 
as a source of cultural and historical information in higher education. 

The formation of intercultural interaction skills provides a sociocultural approach to the study of 
foreign languages, which provides not only the acquisition of linguistic patterns, but also the national 
characteristics of foreign language culture. 

Along with communicative competence, it emphasizes the need to master socio-cultural competence, 
which actually consists of national and linguistic-regional competences. 

The socio-cultural aspect is becoming more and more relevant, which becomes an integral part of the 
content of foreign language learning. Taking into account domestic and foreign experience, Ukrainian 
methodological scientists (O. Bigich, N. Brazhnyk, S. Gaponova, G. Hryniuk, S. Nikolaev, T. Oliynyk, K. 
Onishchenko, A. Petrashchuk, L. Sazhko, N. Sklyarenko, L. Smelyakova, E. Khomenko, L. Shcherbak) define 
the following components of training content: 

1. Areas of communication, topics, situations. 
2. Linguistic, Speech, Country and Linguistics Study Material. 
3. Knowledge, skills and abilities of speech [7]. 
Thus, a careful attitude to the content of the training, the rational use of different methods, taking into 

account different areas of language communication help to identify a range of main topics to create an 
effective learning situation and improve the effectiveness of learning a foreign language.  

The importance of mastering students' background knowledge, which is concentrated in the 
onomastic vocabulary, is quite obvious: it is determined by the need to understand and interpret different 
texts in their native and French languages in the learning process, when using texts for different 
communicative and pragmatic purposes. The complex and multifaceted system of onomastic vocabulary 
makes it necessary to separate it both in terms of denotative correlation (anthroponymy, toponymy, 
ergonomics, etc.), and in terms of use (real, aesthetic, etc.).  

There is a common classification of proper names into two major categories: 
1. anthroponyms (proper names of persons, including surnames, nicknames, aliases); 
 2. toponyms (geographical and astronomical names). 
Mainly toponymy (from the Greek. topos - place and onyma - name) as a section of onomastics 

examines geographical names, its origin, meaning, structure, functioning, range of distribution, 
development and their change over time.  

The following types of toponyms are distinguished by the nature of the objects:  
- oykonyms (Greek oikos - house, dwelling) - names of settlements; 
-  hydronyms (from Greek hydor - water) - names of water bodies: names of seas, rivers, lakes, ponds, 

channels, gulfs, waterfalls; 
-  oronyms (from Greek oros - mountain) - the names of parts of the earth's surface: continents, 

mountain systems, peaks, valleys, plateaus, deserts, forests;  
- cosmonyms are the names of extraterrestrial objects.  
- hodonyms - street names, dromonyms - road names and polynomyls (from Greek πόλις "city"), or 

urbanyms (from Latin urbs - city): names of countries, provinces, states, departments, settlements. [13]. 
Accumulating a variety of information, proper names allow to trace the ethnohistorical connections of 

the linguistic environment, interaction with cultures of other peoples. Omonyms are the codes of a certain 
amount of background knowledge, specific types of collapsed national-cultural texts that store cultural and 
historical subjects in their semantic memory, inscribed in the modern social consciousness [10].  

Onomasticon research should be conducted at two levels: syntagmatic and paradigmatic, contributing 
to a systematic approach to the study of propriates.  

A systematic approach to the study of proper names in terms of paradigm involves: 
 1) the identification and systematization of the entire onomastic space (macro- and microfields);  
2) the description of individual thematic sectors; 
3) thedescription of the individual groups or digits of proper names;  
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4) the description of the onomastic nomination options;  
5) the division of omonys according to their role and purpose [10, p. 83].  
O. Petrenko quite rightly points out that a paradigmatic approach is appropriate in large-scale, 

overview works, which do not refer to a single subsector but to a whole onym field [8].  
Syntagmatic analysis involves the sequential division of the speech stream and establishment of the 

specific combination of units with previous and next in contrast to the linear series [4]. The types of onyms 
usage, ways of involving them into context, into different types of artistic speech, the presence of 
appellateactions or animation phenomena have been studied within this approach. 

I. Kovalik emphasized this repeatedly, proposing to consider the specifics of propriates in close 
connection with the appellations, which together form an integral part of the lexical composition of the 
language, above all in the sphere of nominative formations [4, p. 13].  

The choice of research methods is important for the analysis of onyms. Modern linguists in their 
researches use a comprehensive approach to the analysis of onyms. 

The the historical approach has been the methodological basis for the study of proper names, 
which allows us to consider the toponymics of France as a complex formation, in which it is possible to 
distinguish components, as well as toponymic series that interact with each other as elements of a single 
system. 

The functioning of the onomastic vocabulary depends not only on linguistic but also on a number 
of extra-linguistic factors - social, legal, historical and others. Numerous heterogeneous features of 
proper names complicate the allocation of a separate lexical category, cause significant discrepancies in 
their interpretation. In the field of linguistics, the following opinion has been affirmed that proper 
(personal) names of people, names of cities, countries belong to the onomastic category.  However, B. 
Brondal denies this claim. In his point of view, true proper names can only be simple words that have no 
analogues among the appellants, either as whole entities or as parts of them. The scientist alienates from 
the class of proper names those like Villefranche, Angleterre, even lat. Castellum> Château as such that have 
appellate correlates [12].  

The contradiction of the researchers' opinions is explained not only by the complexity of proper 
names structuring, but also by the lack of a single conventional onomastic theory that would guide the 
research process in a particular direction. The methodology for onomastics, as for any other theoretical 
knowledge, is of paramount importance. Any linguistic research is formed not only because of the need to 
solve particular problems, but also because of the general scientific worldview.  

Conclusions. 
Various techniques of explaining new knowledge using specific onomastic material cause future 

philologists to look ahead, to find something that is incomprehensible or completely incomprehensible. 
Onomastic material equips educators with the means that help the new knowledge to be the result of 

mental activity, to provide a deep connection between the phenomena and the objects being studied. 
The main features of propriates, peculiarities of the syntagmatic and paradigmatic approach to the 

study of the areal and regional onomastics of the Ukrainian and French languages have been explained. 
Thus, in order to explore the onymic space, the student must use their knowledge and skills of 

analyzing the linguistic units of the above-mentioned disciplines. 
Introducing etymological information about thematic groups of proper names into the educational 

process (anthroponyms, zoonyms, phytonyms, mithonyms, toponyms, cosmonyms, pragmatonyms, 
ideonyms and ergonomics) increases the interest in learning, broadens the horizons, enriches the knowledge, 
helps to remember difficult material based on familiar local names. While studying the onymic space, 
students rely on the important postulates of onomastics, clearly aware of the common and distinctive 
features of this field of linguistics. 

The methodological concept of studying proper names, which obeys the principle of systematicity, has 
been considerd as the main one. Moreover, the historical method, etymological analysis method and word 
formation analysis of onomastic material have been used for its realization. 
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Abstract 
 The aim of this study is to investigate anaerobic power changes of the wrestlers who are performing 

AMRAP (As many reps or rounds as possible) and Classic Crossfit trainings. The research has been 
conducted on thirty-two male wrestlers who are challenging in first league of Turkish Wrestling in the 
season of 2018-2019. The volunteer participants in test groups during eight weeks preseason in preparation 
stage; Test Group I (Classic Crossfit) and Test Group II (Crossfit AMRAP) have performed Crossfit models 
three times a week (Monday, Wednesday, Friday). They have participated in routine wrestling trainings in 
between times (Tuesday, Thursday, Saturday). The data form has been given to identify the demographic 
features of the participants. The support of specialist physician has been ensured during the implementation 
of the programs. By creating a measuring parkour and after recording respectively body weight, height and 
age, 6-30 sec anaerobic power test on wattbikepro has been implemented and it has been recorded on data 
form. The measurements recorded on data form have been arranged on MS Excel spreadsheet program. 
When identifying the differences between first and last measurements of anaerobic power values of the 
participants, two factor variance analysis (two-way ANOVA for repeated measures) has been used in 
repetitive measurements. As findings, when evaluating results obtained at the end of 8-week training 
period, significant changes have been found in group X time interaction dimension in 6-30 sec anaerobic 
absolute average power (watt) and anaerobic relative average power (watt/kg) values in classic Crossfit 
training group (p<0,05). According to simple effect test results, it has been seen a change in classic Crossfit 
training group at the end of the process in 6 sec Anaerobic Absolute Average Power (watt), Anaerobic 
Relative Average Power (watt/kg) and Anaerobic Absolute Peak Power (watt) values. On the other hand, an 
interaction has been recorded in AMRAP Crossfit training group only in Anaerobic Absolute Peak Power 
(watt) values. Consequently, even though it has been ensured that there is a change in a positive way in 
anaerobic capacity in wrestlers in both Crossfit training models, it has been seen that the effect of classic 
Crossfit trainings on the performance is more.    
Keywords: Anaerobic Power, Crossfit, Wrestling, Amrap. 

1. Introduction 

Crossfit is a sport organization whose popularity is speeding up as a brand and training modality 
throughout the World. We see that it is participated in more than 10.0000 sport organizations in more than 
142 countries in 2014 [3]. This popularity is increasing day by day and it has been creating an individual 
cultural structure by arranging yearly Crossfit games [1]. Because of the popularity and speed in spreading 
culturally of Crossfit, Forbes Magazine has categorized it as sport organization which is the fastest growing 
in America [15].  

In Crossfit programs whose founder is Glassman, 10 basic bio motor skills required to be improved 
are aimed. These skills; cardiovascular, capacity, power, strength, flexibility, endurance, speed, coordination, 
agility, balance and hitting [12]. When examining the content of Crossfit programs, we can see that it consists 
of functional movements performed in high intensity. Crossfit training programs typically include Olympic 
liftings, power liftings (squat, deadlift, bench press etc.) and gymnastic movements [24]. Exercise programs 
called “Work of Day (WOD)” with these movements have been created and these turn Crossfit into a flexible 
structure [21]. Crossfit programs by general definition is creating a good alternative to High Intensity 
Interval Training (HIIT) modality. Crossfit exercises are functional performances which are multi-junction 
and including combined movements and because it is structured in high in intensity, resting times between 
sets is either not or pretty short [26,11].  

Crossfit exercises is very close to High Intensity Functional Training (HIFT) working principle. The 
principle of “Functional Training” is aiming a multifaceted improvement close to real movements and far 
from isolated [5]. Crossfit combines it with high intensity and short intervals [10]. Another important reason 
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of the popularity of Crossfit is that it includes less risk of injury compared to most of the traditional training 
[10]. 

Crossfit has a flexible structure with training models and methods. Today, AMRAP (As many reps or 
rounds as possible) method is a commonly used method which is also used in Crossfit Games [18]. In this 
method, the aim is to perform required movement routines as much as possible for a length of time [9]. This 
method is also aiming to push physiologic limits of the sportsmen by forcing working capacity along with 
the fatigue [25]. 

 When we look at the sportive performance, we can easily see that aerobic and anaerobic capacities 
are some of the most important parameters for sportsmen to reach the success [17]. Crossfit training models 
target aerobic and anaerobic capacity within together [20]. Aerobic capacity can be defined as oxygen which 
can be used in society. While anaerobic capacity is the ability to adapt in maximal and minimal sub Works, 
anaerobic power is on the other hand a response to anaerobic capacity of the work performed in unit of time 
[27]. Crossfit exercises continue in high intensity and have short resting times. For this reason, it has to use 
all energy systems and thus it is known that it improves not only aerobic but also anaerobic capacity and 
power [13]. In terms of the difficulty, performing time and movements included of Crossfit exercises, it has 
been seen that anaerobic power is important for sportsmen to be successful [14]. 

2. Method 
32 healthy male wrestler taking part actively for five years and challenging in Turkish Wrestling First 

League in the season of 2018-2019 have participated in our study. While (n=16) age average values of the 
wrestlers are 20.8 ± 1.15 year and their height values are  175.2± 5.03 cm  in Test-I (Classic Crossfit Training) 
group, (n=16) age average values of the wrestlers are 20.93 ± 1.06 year and their height values are 176.5 ± 1.4 
cm in Test-II (Crossfit AMRAP; As many reps or rounds as possible). The volunteer participants in Test 
groups as Test-I (Classic Crossfit) and Test -II (Crossfit AMRAP; As many reps or rounds as possible) have 
performed Crossfit models in preseason preparation period for 8 weeks and three times a week (Monday, 
Wednesday, Friday). They have participated in routine wrestling trainings in rest of the days (Tuesday, 
Thursday, Saturday). Verbal and written explanations related to the research to be conducted and the 
measurements to be made have been made to the individuals participated in the study. The individuals 
accepted to participate into the study have been ensured to fill “Volunteer Consent Form”. Each subject has 
performed a gradual standard warming for 15 minutes before the test. All tests have been conducted on the 
same day and have been observed and recorded by same researchers. Age, height and body weight of the 
volunteer participants have been identified.  

Height and Body Weight: Body heights of the participants have been adjusted with Holtain brand 
slippery caliper while they are standing upright position and touching the heads of slippery caliper on the 
scale and height has been read with 1 mm precision.  Their body weight has been measured on Angel brand 
scale which has 0,01 kg precision. The measurement has been made when the participant with the position 
while the body weight on both feet even and standing on the scale and it has been recorded in terms of kg 
[22]. 

30 sec and 6 sec Anaerobic Power Test: It is to pedal with highest speed as much as possible for 30 
seconds against a certain outer resistance with wattbike pro anaerobic power. After volunteer participants 
have been informed about the test before starting it, the participants have been ensured to have a position 
according to seat height of wattbike with cambered knee joint (about 5 °) when they pedal at the same time 
with leg scratching  (Wattbike Pro, Wattbike, Nottingham, England). Air and magnetic resistances are used 
in terms of increasing the resistance for the participants during the test on wattbike pro. To warm up, a 
warming time for 3 minutes has been given to the participants by adjusting air and magnetic resistance as 1. 
Body weight for resistance adjustments to be conducted on participants has been recorded to 30 sec test 
program. Air and magnetic resistance adjustments have been implemented with the test program according 
to the body weight of each participant. While the resistance has been designed according to program 
specifications, it has been done in terms of representing equal work load with a percent of 7.5 of the body 
weight. After the resistance has been adjusted specially for the participant on wattbike pro, the test has been 
started on the condition of high speed turns as much as possible in 30 seconds. The participants have been 
motivated verbally during the test. The information related to power parameters during the test has been 
transferred to the program on wattbike 30’pro. All power parameters have been calculated by software 
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program. After the test is completed, the instruction to continue to pedal against 1 magnetic resistance and 
air against cooling has been given to the participants. The participants have been given 3-5 minutes for 
cooling down [23,7] 

When identifying 6 sec anaerobic power capacity, all protocols defined above have been implemented 
exactly and the test has been conducted by ensuring the participant to perform with the highest level for 5 6 
sec on wattbike pro. 6 sec anaerobic power and 30 sec anaerobic power tests have been conducted on the 
participants on different days. The participants have been provided to rest between those two measurements 
[28]. 

2.1.Training Protocol 
Test-I (Crossfit AMRAP; As many reps or rounds as possible) and Test II (Classic Crossfit) groups 

have performed Crossfit models 3 days in a week (Monday, Wednesday, Friday) for 8 weeks. Additionally, 
the participants have performed 3 days in a week (Tuesday, Thursday, Saturday) for 8 weeks with the 
condition of scope and violence in parallel.  

Table1. Classic and AMRAP Crossfit Training Program 

CLASSİC AND AMRAP CROSSFİT TRAINING PROGRAM 

  Days 

WEEKS   Monday Tuesday Wednesday Thursday Friday Saturday 

1. and 2. 
   
Morning 

A-Classic 
Crossfit 
Training   

A-Classic 
Crossfit 
Training   

A-Classic 
Crossfit 
Training 

 

  Evening 

 A1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

A1-AMRAP 
Crossfit 

Training  

Wrestling 
Technical and 
Tactical 
Training 

 A1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

3. and 4. Morning 

B-Classic 
Crossfit 
Training 

 

B-Classic 
Crossfit 
Training 

 

B-Classic 
Crossfit 
Training 

 

  Evening 

B1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

 B1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

B1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

5. and 6. Morning 

C-Classic 
Crossfit 
Training 

 

C-Classic 
Crossfit 
Training 

 

C-Classic 
Crossfit 
Training 

 

  Evening 

C1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

 C1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

C1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

7.   Morning 

D-Classic 
Crossfit 
Training 

 

D-Classic 
Crossfit 
Training 

 

D-Classic 
Crossfit 
Training 

 

 
Evening 

D1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

D1-AMRAP 
Crossfit 

Training  

Wrestling 
Technical and 
Tactical 
Training 

D1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

8.  Morning 

E-Classic 
Crossfit 
Training 

 

E-Classic 
Crossfit 
Training 

 

E-Classic 
Crossfit 
Training 

 

  Evening 

E1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 

E1-AMRAP 
Crossfit 

Training  

Wrestling 
Technical and 
Tactical 
Training 

E1-AMRAP 
Crossfit 
Training 

Wrestling 
Technical and 
Tactical 
Training 
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A-Classic Crossfit Training (1st and 2nd Week) 
The training program including 10 stations created by the participants has been performed circularly. 

After the defined station has been implemented for 30 seconds, they have switched to the other station. The 
participants have made the performance in all stations. 5 sets have been implemented in total. 1-2 minutes 
rest between the sets has been given. 1. Tire& sledgehammer (10 kg), 2.Crunch,  3.Burpee, 4.Hiper extension , 
5.TRX- rowing, 6.Ab Roller  crunch, 7.Rope swinging (each rope weight; 12 kg), 8.Tire flips (28 kg), 
9.Skipping rope, 10.Dynamic plank  stations have been created. The participants have performed the 
movements according to movement rank in the stations.  

A1-AMRAP (As many reps or rounds as possible) Crossfit Training (1st and 2nd Week) 
The participants have been ensured to perform with the highest resistance coefficient as much as they 

can within a certain time at the stations taken part in Classic Crossfit Training protocol. The resistance 
coefficient that the participants can perform has been recorded individually. They have been asked to 
increase resistance coefficient during 8-week training period each week in the stations within the time 
specified. 

B-Classic Crossfit Training (3. and 4. Week) 
The training program including 9 stations created by the participants has been performed circularly. 

After the defined station has been implemented for 45 seconds, they have switched to the other station. The 
participants have made the performance in all stations. 6 sets have been implemented in total. 1-2 minutes 
rest between the sets has been given. 1. Tire& sledgehammer (10 kg), 2.Crunch,  3.Burpees box jump over, 
4.Hiper extension, 5.Ring dips, 6.Ab Roller crunch, 7.Rope swinging (each rope weight; 12 kg),  8.Air squat, 
9.Dynamic plank  stations have been created. The participants have performed the movements according to 
movement rank in the stations. 

B1-AMRAP (As many reps or rounds as possible) Crossfit Training (3rd and 4rd Week) 
The participants have been ensured to perform with the highest resistance coefficient as much as they 

can within a certain time at the stations taken part in Classic Crossfit Training protocol. The resistance 
coefficient that the participants can perform has been recorded individually. They have been asked to 
increase resistance coefficient during 8-week training period each week in the stations within the time 
specified. 

C-Classic Crossfit Training (5th and 6th Week) 
The training program including 10 stations created by the participants has been performed circularly. 

After the defined station has been implemented for 45 seconds, they have switched to the other station. The 
participants have made the performance in all stations. 6 sets have been implemented in total. 1-2 minutes 
rest between the sets has been given. Tire& sledgehammer (10 kg), 2.Hiper extension 3.Walking lunge (20 kg 
dumbbell on both hands), 4.Crunch, 5.Push Press (Olympic Bar + place; 25 kg), 6.Box jumps  (40 cm), 7. TRX-
push up, 8.Ab Roller crunch, 9. Rope swinging (each rope weight; 12 kg), 10. Tire flips (28 kg) stations have 
been created. The participants have performed the movements according to movement rank in the stations. 

C1-AMRAP (As many reps or rounds as possible) Crossfit Training (5th and 6th Week) 

The participants have been ensured to perform with the highest resistance coefficient as much as they 
can within a certain time at the stations taken part in Classic Crossfit Training protocol. The resistance 
coefficient that the participants can perform has been recorded individually. They have been asked to 
increase resistance coefficient during 8-week training period each week in the stations within the time 
specified. 

D-Classic Crossfit Training (7th Week) 
The training program including 5 stations created by the participants has been performed circularly. 

After the defined station has been implemented for 45 seconds, they have switched to the other station. The 
participants have made the performance in all stations. 6 sets have been implemented in total. 3-5 minutes 
rest between the sets has been given. 1. Back squat (60 percent of 1 maximum), 2. Butterfly pull up, 3. 
Dumbbell Turkish sit up (60 percent of 1 maximum), 4. Crunch, 5. Push up stations have been created. The 
participants have performed the movements according to movement rank in the stations. 
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D1-AMRAP (As many reps or rounds as possible) Crossfit Training (7th Week) 
The participants have been ensured to perform with the highest resistance coefficient as much as they 

can within a certain time at the stations taken part in Classic Crossfit Training protocol. The resistance 
coefficient that the participants can perform has been recorded individually. They have been asked to 
increase resistance coefficient during 8-week training period each week in the stations within the time 
specified. 

E-Classic Crossfit Training (8th Week) 
The training program including 3 stations created by the participants has been performed circularly. 

After the defined station has been implemented for 45 seconds, they have switched to the other station. The 
participants have made the performance in all stations. 2 sets have been implemented. 5 minutes rest 
between the sets has been given. 1. Push press (60 percent of 1 maximum), 2. Deadlift (60 percent of 1 
maximum), 3. Butterfly pull up (60 percent of 1 maximum), 4. Crunch, 5. Push up stations have been created. 
The participants have performed the movements according to movement rank in the stations. 

E1-AMRAP (As many reps or rounds as possible) Crossfit Training (8th Week) 

The participants have been ensured to perform with the highest resistance coefficient as much as they 
can within a certain time at the stations taken part in Classic Crossfit Training protocol. The resistance 
coefficient that the participants can perform has been recorded individually. They have been asked to 
increase resistance coefficient during 8-week training period each week in the stations within the time 
specified. 

Wrestling Technical and Tactical Training (1st and 8th Week) 
The participants in each training group of Test-I (Crossfit AMRAP; As many reps or rounds as 

possible) and Test II (Classic Crossfit) groups have performed  wrestling combined technical and tactical 
trainings 3 days in a week (Tuesday, Thursday, Saturday) for 8 weeks with the condition of scope and 
violence in parallel. HIIT (High Intensive Interval Training) program suitable to wrestling branch feature has 
been implemented. In each exercises session, wrestling trainings; 10 minute warming (running and sprint 
and then static and dynamic stretching of lower and upper extremities), 20 minute routine wrestling 
exercises, 22-25 minute HIIT (8 wrestling technics) and 10 minute cooling (standard stretching) have been 
performed as unit training for 90 minutes [2]. 

2.3. Analysis 
In data analysis, MS Excel (2007) spreadsheet program for Windows has been used and the graphics 

have been drawn. The analysis has been written in MS Word (2007) for Windows. The statistical analysis has 
been written in SPSS (17.0) program for Windows. For identifying the differences between pre and final 
measurements anaerobic power values of test and control group participants in the study, two-way ANOVA 
test has been used for repetitive measurements. We have looked at whether the data has normal distribution 
or not for defining a suitable test before testing the hypothesis. Significance level has been evaluated as p < 
0.05. 

3.Results  

Table 2. Comparing “30 Sec Absolute Average Power- Absolute Peak Power –Relative Average Power” values 
according to Group X Measurement interaction. 

Measurement Group Measurement  N Art. Ort. ± Std. D. F P 

Anaerobic 
Absolute 

Average Power 
(watt) 

AMRAP 
Pre test 16 542,800 51,569 

9,019 0,005* 
Final test 16 556,100 58,350 

Classic 
Pre test 16 556,100 58,351 

Final test 16 579,612 65,498 

Anaerobic 
Absolute Peak 

AMRAP 
Pre test 16 879,600 75,061 

0,814 0,374 
Final test 16 928,400 64,975 
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Power 
(watt) Classic 

Pre test 16 952,950 102,815 

Final test 16 981,100 109,825 

Anaerobic 
Relative 

Average Power 
(watt/kg) 

AMRAP 
Pre test 16 6,775 0,791 

4,340 0,046* 
Final test 16 6,859 0,722 

Classic 
Pre test 16 6,931 0,551 

Final test 16 7,284 0,687 

(df=1,30,
 *p<0,05) 

When obtained results have been evaluated, the difference between pre and final test average values 
of AMRAP Crossfit group and Classic Crossfit group in Anaerobic Absolute Average Power and Anaerobic 
Relative Average Power values in group X time interaction has been found statistically significant on behalf 
of classic Crossfit group (*p<0,05). 

Table 3. Comparing simple effect “30 Sec Absolute Average Power- Absolute Peak Power –Relative Average Power” 
values 

Test Group 
Measurement Measurement 

MD ± Std. H. P 
(-1) (-2) 

Anaerobic Absolute 
Average Power 

(watt) 

AMRAP Final test Pre test 0,775 5,354 0,886 

Classic Final test Pre test 23,513 5,354 0,000* 

Anaerobic Absolute 
Peak Power 

 

AMRAP Final test Pre test 48,800 16,180 0,005* 

Classic Final test Pre test 28,150 16,180 0,092 

Anaerobic Relative 
Average Power 

(watt/kg) 

AMRAP Final test Pre test 0,084 0,092 0,366 

Classic Final test Pre test 0,354 0,092 0,001* 

 
According to simple effect test results, the development in Anaerobic Absolute Peak Power values of 
AMRAP Crossfit group and Anaerobic Absolute Average Power and Anaerobic Relative Average Power 
values in classic Crossfit training group has been found statistically significant (*p<0,05). 

Table 4. Comparing 6 Sec Absolute Average Power- Absolute Peak Power –Relative Average Power” values according 
to Group X Measurement interaction. 

Measurement Group Measurement N        AM    ± Std. H. F P 

Anaerobic 
Absolute Average 

Power 
(watt) 

AMRAP 
Pre test 16 843,200 78,448 

8,527 0,007* 
Final test 16 851,900 82,600 

Classic 
Pre test 16 818,500 65,029 

Final test 16 884,700 63,756 

Anaerobic 
Absolute Peak 

Power 
(watt) 

AMRAP 
Pre test 16 951,600 97,464 

0,019 0,891 
Final test 16 1006,300 84,437 

Classic 
Pre test 16 1011,600 69,619 

Final test 16 1069,000 87,291 

Anaerobic 
Relative Average 

Power 
(watt/kg) 

AMRAP 
Pre test 16 10,501 1,004 

6,28 0,018* 
Final test 16 10,761 0,934 

Classic 
Pre test 16 10,261 1,168 

Final test 16 11,250 0,728 
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(df=1,30, p<0,05) 

When evaluating obtained results, the difference between pretest and final test values of AMRAP 
Crossfit group in Anaerobic Absolute Average Power and Anerobic Relative Average Power values in group 
X time interaction dimension and also pretest and final test values of classic Crossfit group has been found 
statistically significant on behalf of classic Crossfit group (*p<0,05). 

Table 5. Comparing Simple effect “6 Sec Absolute Average Power- Absolute Peak Power –Relative Average Power” 
values. 

Test Group 
Measurement Measurement 

MD ± Std. H. P 
(-1) (-2) 

Anaerobic 
Absolute Average Power 

(watt) 

AMRAP Final test Pre test 8,700 13,924 0,537 

Classic Final test Pre test 66,200 13,924 0,000* 

Anaerobic Absolute Peak 
Power 
(watt) 

AMRAP Final test Pre test 54,700 13,791 0,000* 

Classic Final test Pre test 57,400 13,791 0,000* 

Anaerobic Relative 
Average Power 

(watt/kg) 

AMRAP Final test Pre test 0,260 0,206 0,216 

Classic Final test Pre test 0,989 0,206 0,000* 

Along with that there is statistically significant difference based on Anaerobic Absolute Peak Power 
and Anaerobic Relative Average Power training period of AMRAP Crossfit group  

when examining pre and final test values according to simple effect test results, the change in classic 
Crossfit training group in Anaerobic Average Power, Anaerobic Relative Average Power and Anaerobic 
Absolute Peak Power values has shown statistically significant difference (*p<0,05). 

4. Discussion and Conclusion 
The aim of this study is to identify the effect level of classic Crossfit training and Crossfit AMRAP 

training on anaerobic power. When we look at the effect of training models applied for 8 weeks on anaerobic 
power development, the quantitative development in Absolute Average Power and Anaerobic Relative 
Average Power values of classic Crossfit training group is found statistically significant compared to the 
development in Crossfit AMRAP training group according to Watt Bike anaerobic test results conducted for 
30 and 6 seconds. Considering refereed journal and journals in the index, there is a limited literature 
possibility on performance parameters.  

When examining the pre and final measurements of the groups, the quantitative development has 
been found statistically significant only in 30 seconds Watt Bike test in Crossfit AMRAP training group. 
While the development in Anaerobic Absolute Average Power and Anaerobic Relative Average Power 
values of regular Crossfit training group has been found significant in 30- and 6-seconds Watt-Bike test, 
Anaerobic Absolute Peak Power has been found significant only in 6 seconds Watt-Bike test.  

Dexheimer et al. in their study have identified that Crossfit has enhanced the relation of “fran”, 
“grace” and nancy models with anaerobic power performance and they have also stated that only nancy 
models have significant relation with anaerobic power [8]. 

Timon et al. in their study have examined biochemical parameters and recovery after Crossfit training 
model in different type. In this study, AMRAP and RFR (rounds for time) method within work of the day 
have been compared. At the end of this study, there is more increase in RFR model, lactic amount, difficulty 
level perceived (RPE), Maximum heart beat number and average compared to AMRAP model. Especially in 
high heart beat numbers endurance time is more in RFT model. While RFT is more intensive model as 
violence, AMRAP can be considered to develop to work in higher masses. It can be stated that the findings 
of our study are supported in terms of the parameters that this study has examined [25]. 

Bellar et al. in their study have stated that the difference in peak power value of the sportsmen 
(806.5±129.4 w) who have not participated in any competition before and experienced sportsmen 
(864.8±154.8 w) who have performed actively and participated in competitions is not statistically significant. 
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In addition to that, they have identified that experienced group has achieved more reps in a significant way 
in AMRAP exercises and completed reps in 21-15-9 workout exercises in shorter time in a significant way. 
Also, it has been cited that Crossfit performance is related with aerobic capacity and anaerobic power of the 
individual [4,17]. 

Martínez et al.  in their measurements that they have conducted on the sportsmen whose age average 
is 36±9 and participated in Crossfit competitions, have stated that body weight of high-performance group 
(HP) is 78±2 and body weight of the sportsmen who have shown low performance (LP) is 84±11. It has been 
noted that the performances of HP group are significantly higher in squat jump test results. Also, it has been 
reported that the difference between average power values (HP;671 ± 39, LP;639 ± 70 w) and peak power 
(HP;823 ± 58,   LP;788 ± 86 w) values has not been found significant [14]. 

Bellar has cited that aerobic capacity and anaerobic power with the experience and age has affected 
Crossfit performance [4]. Butcher et al. have defined that grace and fran performances of the sportsmen 
participated in 4th Crossfit Open are related with anaerobic threshold [6]. Goins et al. have stated that they 
have observed a significant development in some strength values and anaerobic capacity values in 6 weeks 
in their study which they have examined the effects of 6-week Crossfit training on some physical and 
physiologic variables [13]. Schafer et al. have reported that the increase in vertical jump, anaerobic power 
and peak power values in first grade college students who have 18 age average and performed ROTC 
training with Crossfit for 12 weeks has not shown significance [19]. Most of the studies in literature have 
shown that Crossfit training is effective on anaerobic power development. One study has noted that it has 
not provided an increase in anaerobic power values [19]. 

As a consequence, while the quantitative increase in performance values of AMRAP Crossfit training 
group after 8-week training has not been found statistically significant, the alteration in classic Crossfit 
training has been found effective. It has been seen that AMRAP Crossfit training is effective only on peak 
power. The effective resistance coefficient which can be performed during the implementation of the 
movement in AMRAP model has been decreasing the quality of output against resistances. At the same time, 
it has been causing injury risks. The criteria to participate in Crossfit trainings should be implemented by 
identifying effectively by the trainers. It has been seen that the design of classic crossfit training model is 
more distinct in reflecting to the wrestlers. However, it should be noted that the wrestlers to be trained 
actively involve in either Greco-Roman or freestyle. 
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Abstract 

This research aims to examine the psychological resilience and self-esteem levels of the students of the 
faculty of sports sciences in terms of various variables. The study group of the research consisted of a total of 
278 university students selected by random method from students studying in various departments of the 
Faculty of Sport Sciences, Atatürk University and Erzurum Technical University. As a data collection tool in 
the research “Short Psychological Resilience Scale”, “Two-Dimensional Self-Esteem Scale” and “Personal 
Information Form” were used. Short Psychological Resilience Scale developed by Smith et al. in 2008 and 
adapted to Turkish by Doğan in 2015 [1, 2]. This scale consists of six items. Two-Dimensional Self-Esteem 
Scale", which was developed by Tafarodi and Swan in 2001 and adapted to Turkish by Doğan in 2011, and 
whose reliability and validity studies were conducted, was used [3, 4]. The scale consists of sixteen items and 
two dimensions (self-liking, self-efficacy). The research was carried out in accordance with the relational 
screening model, which is a sub-type of general screening model. In the evaluation of the data as statistical 
analysis, descriptive statistics, t-test, one-way analysis of variance (ANOVA) and Pearson Correlation test 
were used in independent groups to determine the relationship between dependent variables. As a result of 
the research, a significant difference was found in the psychological resilience scale score according to the 
gender variable of the participants, and it was found that the difference was in favor of male students. 
Besides a positive relationship between the psychological resilience and self-esteem of the participants was 
found. 
Keywords: Psychological Resilience, Self-Esteem, Sport Sciences, University Students. 

1. Introduction 
In the age we live in, the potential, strengths and positive features of individuals are addressed by the 

positive psychology approach, and the importance of this approach is gradually increasing [5]. One of the 
critical issues that positive psychology addresses is the concept of psychological resilience. There are 
different definitions of the concept of psychological resilience in the literature. It is an internal power that 
enables the person to continue his/her life after an unfortunate incident [6]. It is the adaptation and coping 
ability of a man in the face of negativities [7]. Rutter (1987) stated the concept as protective factors that 
change or improve one's response to some environmental threats that predispose a person to an 
incompatible result [8]. Masten et al. (1990) define the psychological soundness as the process, feature or 
output that enables achieving positive results in the face of difficulties, achieving positive results in 
situations considered to be at high risk, and maintaining social competence, getting rid of traumatic effects 
[9]. 

Tugade and Frederickson (2004) assumed psychological resilience is associated with positive 
emotional use [10]. Mak et al. (2011) argued that individuals with psychological resilience have positive 
views about oneself, the world and the future, which have the function of protecting depression and 
increasing positive emotions [11]. Despite the different definitions of the concept of psychological resilience, 
definitions have some common features. It is stated that psychological resilience is a dynamic process and 
includes trauma, stressful life events or a successful coping, healthy adaptation or competence development 
processes at a specific risk [12-14]. According to the research, it has been discovered that individuals with 
psychological resilience have an energetic approach to life, are curious, open to new experiences and have 
interpersonal insight [10]. It is supported by research that these people have a positive world view that 
motivates their recovery and progress in the face of difficulties [15]. 

Considering the literature, it is accepted that the concept of psychological resilience is associated with 
self-esteem [16] and high self-esteem is one of the critical indicators of psychological resilience [17]. 
According to Super (1963), the self is an organization of the individual's perceptions about oneself [18]. Self-
esteem is the way the individual defines oneself [19].  Self-respect is defined as the positive or negative 
attitude of the individual towards self [20]. The concept of self-esteem is the individual's ability to develop 
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his/herself in every respect. These developments include both positive and negative emotions. The rise of 
self-esteem is related to the difference between real and desired self. Adverse events and unfortunate 
situations in reaching the ideal self can cause anxiety and depression [21]. When looking at the functions of 
self-esteem, positive self-esteem is defined as self-affirmation, self-worth, and self-confidence as an 
individual [22]. At the same time, individuals' high self-esteem emphasizes that they evaluate themselves 
positively and feel good about their strengths. The confident person tries to improve oneself in weak or 
strong directions [23].  

While Wells, Marwell (1976) stated that the concept of self-esteem has three meanings and that these 
are self-liking, self-acceptance and competence, Tafarodi and Swan (2001) argued that self-esteem is two-
dimensional, namely "self-liking" and "self-efficacy" [3, 24] In general, the self-esteem dimension means that 
the individual values and is satisfied with the self. In contrast, the self-efficacy dimension shows that the 
individual sees oneself as competent, is capable and successful in achieving his/her goals. Different 
researchers did the research and it was observed that the results support the two-dimensional structure of 
self-esteem [4, 25-27]. Individuals with low self-esteem levels consider themselves insufficient in reaching 
the goals, fear of rejection, and avoid doing things that attract attention [28]. However, people with high self-
esteem tend to perceive themselves as important and useful people who are worthy of respect and 
acceptance [29].  

Based on this information, we see the ability of psychological resilience to cope effectively against 
problems, and self-esteem as a person's ability to achieve determined goals by valuing oneself. When we 
look at the universal structure of sports, we can see that it has many dimensions (physiological, sociological, 
psychological, economic, etc.) in the social field. It is undeniable that sports have many crucial features such 
as ensuring social solidarity and integration, raising healthy individuals, preparing people to work together 
around common goals, creating a democratic society, building and developing social relations. In this 
context, it is aimed to examine the psychological resilience and self-esteem levels of the university students, 
who will guide the sports phenomenon, which has universally positive features, in terms of various 
variables and to determine the relationship between them. 

2. Method 
2.1. The Pattern of the Study 

This research was carried out following the correlational survey model. Survey models are research 
approaches that aim to describe a situation existing in the past or still as the way it exists. In the survey 
model researches, the individual, event or object subject to the study is tried to be defined within its 
conditions and as it is [30]. 

2.2. Study Group 
The universe of the research consists of 1200 students studying in different departments of the Faculty 

of Sport Sciences, Atatürk University and Erzurum Technical University in Erzurum. The sample of the 
study consists of 116 female (41.7%) and 162 male (58.3%) university students who have been studying in 
different departments of these faculties in the 2019-2020 academic year and voluntarily participated in the 
online survey sent by e-mail. The data in the research were easily collected by the sampling method. The 
statements in the study were sent to the participants through an online questionnaire and social media. 

2.3. Data Collection Tools 
As a data collection tool in the research “Short Psychological Resilience Scale”, “Two-Dimensional 

Self-Esteem Scale” and “Personal Information Form” were used.  
Psychological Resilience Scale: "Short Psychological Resilience Scale" which was developed by Smith 

et al. (2008) and adapted by Doğan (2015) to Turkish to measure the psychological resilience level of 
individuals was used [1, 2]. This scale consists of six items. The options of the expressions in the scale are of 
the five-Likert type (1-not suitable, 5-is completely appropriate) and negative expressions (2, 4, 6) are 
obtained by adding points after reverse coding.  After translating the items in the scale and reverse coded, 
the high scores indicate high psychological soundness. 

Self-Esteem Scale: Two-Dimensional Self-Esteem Scale which was developed by Tafarodi and Swan 
(2001) and adapted to Turkish by Doğan (2011), and whose reliability and validity studies were conducted 
was used to measure the self-esteem level of individuals [3, 4]. The scale consists of sixteen items and two 
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dimensions (self-liking, self-efficacy). The options of the expressions in the scale are of the five-Likert type (1-
absolutely disagree, 5-strongly agree) and negative expressions (1,6,7,8,10,13,15,16) are obtained by 
collecting the points after being reversed. High scores indicate high self-esteem. In the last part of the survey, 
demographic information of the participants is given.  

2.4. Data Analysis 
The obtained data were transferred to the Statistical Package for Social Science (SPSS 22.0) database 

and evaluated with the necessary statistical analysis. The normality test was used to determine whether the 
data were normally distributed. Tests of normality assumptions showed that the data showed a normal 
distribution and therefore parametric tests were performed (Table 1).  Therefore, a T-test was performed for 
binary groups, and ANOVA for more than two groups, and the Tukey HSD test was performed to determine 
the source of the difference. Besides, Pearson correlation analysis was performed to see the relationship 
between psychological resilience and self-esteem and dimensions. 

3. Results 

Table 1. Scale Score Distribution 

Scales N Mean Sd. Skewness Kurtosis 

Self-Liking 278 4.01 .688 -.834 .601 

Self-Efficacy 278 3.53 .619 -.038 .206 

Self Esteem Total 278 3.77 .587 -.394 .295 

Psychological Resilience Total 278 3.39 .738 -.300 .478 

In Table 1, the normality test was used to determine whether the data were normally distributed. It 
can be seen that the collected data (-1, +1) have a normal distribution and parametric tests should be applied.  

Table 2. T-Test Results of Psychological Resilience and Self-Esteem and Dimensions in Terms of Gender 

Scale  Gender N Mean Sd. T P(sig) 

Self-Liking 
Female  

Male 

116 

162 

3.96 

4.03 

.736 

.652 
-.830 .322 

Self-Efficacy 
Female  

Male 

116 

162 

3.51 

3.55 

.641 

.605 
-.528 .773 

Self Esteem Total 
Female  

Male 

116 

162 

3.74 

3.79 

.606 

.575 
-.764 .919 

Psychological Resilience Total 
Female  

Male 

116 

162 

3.16 

3.56 

.789 

.652 
-4.636 .000* 

In Table 2, t-test results did not show a statistically significant difference in self-esteem scale and sub-
dimensions scores between male and female students. However, a significant difference was found in the 
psychological resilience scale score [t = -4.636; p <0.05] this difference appears to be in favor of male 
students.  

Table 3. ANOVA Test Results in Terms of Psychological Resilience and Self-Esteem and Dimensions 

Scales Department N Mean  Sd. F P(sig) 

Self-Liking 
Physical Education and Sports Lect. 

Sports Management 

98 

81 

4.00 

4.01 

.741 

.669 
.018 ,997 
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Coaching Education 

Recreation 

67 

32 

4.00 

4.03 

.663 

.647 

Self-Efficacy 

Physical Education and Sports Lect. 

Sports Management 

Coaching Education 

Recreation 

98 

81 

67 

32 

3.55 

3.55 

3.51 

3.47 

.647 

.626 

.650 

.445 

.160 .923 

Self Esteem Total 

Physical Education and Sports Lect. 

Sports Management 

Coaching Education 

Recreation 

98 

81 

67 

32 

3.77 

3.78 

3.76 

3.75 

.633 

.580 

.598 

.446 

.033 .992 

Psychological 
Resilience Total 

Physical Education and Sports Lect. 

Sports Management 

Coaching Education 

Recreation 

98 

81 

67 

32 

3.38 

3.45 

3.35 

3.36 

.797 

.676 

.679 

.843 

.250 .861 

In Table 3, according to the departments of the students; self-esteem (p =.992; p> 0.05) and self-liking 
with dimensions (p =.997; p>0.05), self efficacy (p=.923; p> 0.05) and psychological resilience (p =.861; p> 
0.05) scores did not show a statistically significant difference.  

Table 4. T-Test Results of Psychological Resilience and Self-Esteem and Dimensions in Terms of Gender 

Scale  Branch N Mean Sd. T P(sig) 

Self-Liking 
Individual Sports 

Team Sports 

142 

136 

4.02 

3.99 

.669 

.710 
.375 .708 

Self-Efficacy 
Individual Sports 

Team Sports 

142 

136 

3.54 

3.52 

.591 

.649 
.245 .806 

Self Esteem Total 
Individual Sports 

Team Sports 

142 

136 

3.78 

3.76 

.556 

.621 
.349 .727 

Psychological Resilience Total 
Individual Sports 

Team Sports 

142 

136 

3.36 

3.42 

.707 

.772 
-.608 .497 

Table 4 shows the t-test results according to the students' branches; self-esteem (p =.727; p> 0.05) and 
self-liking with dimensions (p =.708; p> 0.05), self-efficacy (p =.806; p> 0.05) and psychological resilience (p 
=.497; p> 0.05) scores did not show a statistically significant difference.  

Table 5. ANOVA Test Results in Terms of Psychological Resilience and Self-Esteem and Dimensions 

Scales Sports Resume N Mean  Sd. F P(sig) (Tukey) 

Self-Liking 

4 Years or less 

5-7 years 

8-10 years 

102 

54 

53 

3.95 

3.94 

4.06 

.677 

.771 

.685 

.993 .396  
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11 years and above 69 4,10 .635 

Self-Efficacy 

4 Years or less1  

5-7 years2  

8-10 years3  

11 years and above4  

102 

54 

53 

69 

3.41 

3.43 

3.72 

3.63 

.583 

.582 

.742 

.553 

3.994 .008 

 

1<3,4 

2<3 

 

Self Esteem Total 

4 Years or less1  

5-7 years2  

8-10 years3  

11 years and above4  

102 

54 

53 

69 

3.68 

3.69 

3.89 

3.87 

.564 

.631 

.633 

.528 

2.546 .040 1<3,4 

Psychological 
Resilience Total 

4 Years or less 

5-7 years 

8-10 years 

11 years and above 

102 

54 

53 

69 

3.31 

3.42 

3.51 

3.40 

.753 

.761 

.718 

.716 

.840 .473  

In Table 5, according to the students' sports resume years; self-esteem scale of self-esteem scale (p 
=.396; p> 0.05), with a psychological resilience scale (p =.473; p> 0.05) scores did not show a statistically 
significant difference. Self-efficacy (p =.008; p <0.05) levels and self-esteem in the scale total score (p =.040; p 
<0.05) shows statistically significant difference compared to sports resume. In this context, it has been 
observed that students with a low sports resume year have less self-efficacy and self-esteem than students 
with a high sports resume year.  

Table 6. Correlation Analysis Between Psychological Resilience and Self-Esteem and Its Dimensions 

Variables 2 3 4 X Ss. 

1-Psychological Resilience Total 0.37**  0.36**  0.40**  3.39 0.73 

2- Self-Liking 1 0.61**  0.91**  4.01 0.68 

3- Self-efficacy  1 0.88**  3.53 0.61 

4- Self Esteem Total   1 3.77 0.58 

**p<0.01  

In Table 6, it is seen that there is a positive meaningful relationship between psychological resilience, 
self-esteem, and sub-dimensions of the research group. A moderate positive correlation was found between 
the psychological resilience scale, self-esteem scale, self-liking, and self-efficacy scores. Again, a high level of 
positive correlation was found between self-esteem scale, self-liking, and self-efficacy dimensions.  

4. Discussion and Conclusion 
In our study, in which the psychological resilience and self-esteem levels of students studying in 

higher education institutions providing sports education were examined in terms of various demographic 
characteristics, the following results were reached. According to the analyzed data, the level of psychological 
resilience of the students of the faculty of sports science was found to be significant in the gender variable. It 
was determined that male students have a higher psychological resilience level and this variation differs 
significantly from female students. When the literature is examined, the results that are consistent with the 
study findings are reached. Von Soest et al. (2010) found that male students had higher levels of 
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psychological resilience than female students [31] The contrasting findings of this study are: Kumpfer (1999), 
Oktan (2008), Ziaian et al. (2012) obtained the results of the studies that female students had higher levels of 
psychological resilience than male students [32-34]. In some studies, it was stated that no significant 
difference was observed between the two groups: Fergus and Zimmerman (2005) and Allan et al. (2014) say 
that as a result of their studies, gender cannot be accepted as a determinant of the level of psychological 
resilience [35, 36]. In the study of developing the psychological resilience scale of Connor and Davidson 
(2003), no gender differences were observed [37]. Again, there are studies in which men and women have 
similar levels of psychological resilience [38]. 

According to another result of our study, the levels of psychological resilience and self-esteem of the 
students of the faculty of sports sciences did not differ significantly according to the department they 
studied and the type of branch they did. When the literature is examined, results consistent with the findings 
of the study were reached. Soflu (2011), Ghaderi (2012), Bayrakdaroğlu (2014), in their study on individual 
and team sports determined that there is no difference in the level of psychological resilience [39-41]. Bingöl 
and Bayansalduz (2016), in their study found that there is no relationship between the level of psychological 
resilience of athletes in individual and team sports [42]. The contrasting findings of this study are: Özdemir 
(2017) observed a significant difference in favor of team athletes in terms of individual and team athletes in 
self-esteem, optimism and psychological resilience levels [43]. In their study to determine the effect of sports 
and physical activity on the psychological resilience level of individuals, Şahin, Yetim and Çelik (2012) 
emphasized that all sports activities, whether individual or team sports, are both a protective factor in the 
psychological resilience of individuals and are seen as a very essential tool for development [44]. According 
to another result of our study, a significant difference was found in the self-esteem scale in terms of sports 
resume, and it was observed that students with a low sports resume year had less self-efficacy and self-
esteem compared to students with a high sports resume year.  

According to the results of the correlation analysis, it has been observed that there is a significant 
positive relationship between the psychological resilience and self-esteem and sub-dimensions of the 
students studying in the Faculty of Sports Sciences. A moderate positive correlation was found between the 
psychological resilience scale, self-esteem scale, self-liking, and self-efficacy scores. Again, a high level of 
positive correlation was found between self-esteem scale, self-liking, and self-efficacy dimensions. In the 
study of Sameroff and Seifer (1990), they have pointed out that psychologically sound individuals have high 
self-esteem [45]. Similarly, Dumont and Provost (1999) found that psychologically sound individuals have 
high self-esteem [46]. Individuals' self-esteem levels affect psychological resilience levels as well as many 
things in their lives [47, 48]. Similarly, Dumont and Provost (1999) stated that individuals who are 
considered psychologically sound have high self-esteem levels [46]. Again, according to the results of the 
researches, psychologically sound individuals have higher self-esteem [46, 49] and self-esteem is a predictor 
of psychological soundness [50, 51]. 

As a result, as self-esteem increases, the positive perception towards oneself will increase, and this will 
affect the psychological resilience level positively. Research has indicated that having high self-esteem is a 
positive predictor of the general functioning of the individual. However, having low self-esteem is also 
likely to reflect negatively on various areas in the individual's life. In light of the results obtained; designing 
educational or similar applications that are likely to be developed in the field of application for increasing 
the level of psychological resilience and self-esteem for sports education institutions can be recommended. 
Considering that the studies in the field of sports sciences related to psychological resilience are limited, the 
concept of psychological resilience in sports and increasing the number of studies on issues related to this 
concept can contribute to the field. It is possible that the students who will direct the sports sector, which has 
a wide range of social, cultural and economic aspects, will be more willing, self-sacrificing and connected 
with their work if they are happier, self-sufficient and durable.  Therefore, the investments or practices of 
students studying in this field for these two dimensions will positively affect the psychological resilience 
levels and will contribute to the field of sports sciences in the future.  
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Abstract 
In this research, it was aimed to examine the relationship level between personal innovativeness 

perceptions and work engagement behaviors of sports instructors as well as whether there are differences in 
terms of some demographic variables. The research is a quantitative study and was conducted in a 
correlational survey model. The sample of the study consists of 347 participants, including 189 physical 
education teachers working in schools associated to Konya and Kahramanmaraş National Education 
Directorates and 158 Trainers working within the structure of provincial directorates of youth and sports of 
these city centers. The data of the research were analyzed by using statistical software program. For data 
analysis, arithmetic average and standard deviation values were determined, and t-Test and One-Way 
Analysis of Variance (ANOVA) test were used to determine the differentiation status of the scores obtained 
for the variables. In addition, correlation analysis was used to determine the relationship between variables, 
and regression analysis was used to test the regression state of independent variables for dependent 
variables.  

As a result of the research; It was observed that the personal innovativeness scale scores of the 
participants were close to the innovative level and the participants were mostly included in the leader and 
querier groups. It was determined that the scores of the participants on the personal innovativeness scale 
sub-dimensions differed significantly in terms of gender, education and task type variables. In the research, 
it was also found that resistance to change, opinion leadership, openness to experience and risk-taking, 
which are independent variables, show a moderate and significant relationship with the participants' work 
engagement. As another result of the research, it was concluded that only the sub-dimension of openness to 
experience, that is one of personal innovativeness scale variables, is a significant predictor for work 
engagement. 
Keywords: Trainer, Physical Education Teacher, Innovation, Work Engagement, Performance. 

1. Introduction 
In today's world, personal innovativeness is a concept that gradually increase his/her importance. 

With the rapid development of information and communication technologies in the global world, which 
continues the cycle of change and his/her development is continuous, it has become unthinkable for 
individuals and institutions to ignore the idea of innovativeness. Within this context, the importance of 
rationally continuing the sports activities is increasing. Sports instructors, who undertake important 
missions in the sports sector, are required to love their jobs, show a professional approach and have work 
engagement in order to catch the innovativeness dimension. 

The sports industry directly and indirectly employs a great number of people around the world. For 
this reason, sport is one of the most globalized industries in the world. Both entrepreneurship and sports 
management draw attention of researchers when considered the size of the sports industry to the global 
economy and that it directly and indirectly employs a great number of people [1]. The essence of sports 
management is how opportunities should be transformed into positive results. Recently, academicians have 
started working on the integration of entrepreneurship and sports management disciplines [2]. Ratten [1] 
This integration requirement occurs because more sports entrepreneurs are required to be more strategic and 
innovative in their planning and works. 

Sports business enterprises in an industry deal with economic and social activities. Many sports 
business enterprises are required to be innovative, both economically and socially, because they follow a 
specific objective. People who established a sports business enterprise undertake financial risks in order to 
produce sufficient fund. They usually use both paid and volunteer workers to assure the fund. So they are 
face with the challenge of finding business solutions to sports problems. In many cases, sports business 
enterprises are required to be sustainable by focusing on the triple bottom line (social, environmental, 
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financial). Sports organizations are required to promote innovation in response to the challenges they face. 
On the other hand, innovation includes perspective, behaviors, strategy, and processes [3].  

The fact that sport is a widespread social institution and that it penetrates education, economy, 
international diplomacy and that it is admitted as one of the most widespread and most influential social 
institutions of modern societies of our age [4] puts forward as a factor that increases the importance of 
examining the level of performance achieved by the organization providing service with their employees as 
well as innovativeness understandings of the employees at the same time [5]. 

 
2. Literature Review 
Personal Innovativeness 

The concept of innovation/innovativeness is one of the topics, the popularity of which is gradually 
increasing in the literature. The studies on this concept, which started to become the main topic of 
conversation since the first half of the 1900s, have gradually increased recently. Beginning to come to the 
agenda since the first half of the 1900s, studies on this concept have increased steadily recently. The 
"innovation" and "innovativeness" concepts in English language have been translated into Turkish as yenilik 
ve yenilikçilik (innovation and innovativeness) and approved in this way [6]. 

The (Turkish) word yenilik (innovation) is defined by the TDK (Turkish Language Association) [9] as 
“the state of being new” in his/her general meaning, on the other hand Diaconu [7], states it as technological 
solutions by using the newest information. Yalçınkaya [8] stated that the equivalent of the (Turkish) word 
yenilik (innovation) is innovation. The Turkish Language Association [9] also gives the word "innovation", 
which derives from the Latin concept of "innovatus", as yenilik ve yenileşim (novation and innovation). 

The concept of innovation and the spread of innovations, which has been examined and studied for 
more than a century, had been the field of work for rural sociologists in the beginning, and it has started to 
be studied in different fields, particularly in the field of business, by attracting the attention of many fields 
from sociology to communication, from education to marketing [10]. 

It is stated that "innovation" in sports can be seen in new technologies, equipment and clothing, new 
strategies and education, new consumer products and services, new media and formats, and the 
development of new sports [11]. 

 
Work Engagement 

It is seen that there is not yet a common consensus regarding how the concept of work engagement 
should be expressed in Turkish language. It is known that the concept used as work engagement which is 
expressed as "job/work/employee engagement" in the international literature [12] and which has usages in 
the national literature as "dedication to work, heartfelt dedication to work, commitment to work, integration 
with work, attachment to work, work commitment, affiliation to work, attracted to work, affinity to work, 
focusing himself/herself on job/work, employee commitment, concentrating on work, work involvement 
and the abandoning himself/herself to work" within the scope of this study [13]. 

The state of work engagement, which expresses the employee's commitment to work, satisfaction and 
enthusiasm while doing his/her job [14], is defined by Schaufeli et al., [15] as a work-related positive and 
satisfying state of mind expressed by vigor, dedication and concentration. Vigor in this definition; It is the 
high level of energy and mental resistance of the person while working, his/her willingness to strive for 
his/her job and his/her continuity even in the most difficult situations. Dedication; is that the person is very 
interested with his/her job/work, he/she cares, and he/she feels excitement, inspiration, pride and struggle 
feelings for his/her job/work. On the other hand, concentration is that the person focuses on his/her job, is 
happily busy with his work, so that time passes quickly and he/she cannot stop himself/herself from 
job/work [16]. People, who have work engagement and can be motivated on their own and are highly 
responsible, play an important role in the success of organizations in competitive intensive environments 
and in maintaining of the sustainability of their productivity. Work engagement is a concept having both 
attitudinal and behavioral components by its nature [17]. 

The facts that employees feel passion for the work which they do, that they behave enthusiastically in 
their job roles, that they put forth their selfnesses with a high energy mentally and physically for their 
job/work, and that they are devoted to their job/work in the work environment are desirable situations for 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (9)  
                 
   

 

92 
 

all organizations [18]. Because today's challenging competition conditions make it important for 
organizations to have employees who have committed themselves to their jobs/works [19].  

According to Roozeboom and Schelvis [20], focusing himself/herself on job/work provides positive 
results on the physical and mental health of employees as well as positive organizational gains. The 
employees focusing themselves on job/work complain less of work-related stress conditions that have a 
serious effect on health as they are full of energy. When considered the researches on the effect of focusing 
himself/herself on job/work on health; it shows that focusing himself/herself on job/work in a high level is 
associated with less labor loss due to accidents [21], less disorders [22], less sick leave [23] and increased 
general health level [24], and as the level of focusing himself/herself on job/work increases, headache, chest 
pain, and other psychological health complaints decrease [25] and focusing himself/herself on job/work is 
also associated to happiness outside the workplace such as general life satisfaction [22] Transfer [20]. 

The aim of this study is that the sports instructors, who have an important role in the development of 
sports and social structure and are hardworking and have knowledge and equipment in their fields and an 
entrepreneurial and innovative vision, have important responsibilities. Within this context, the fact that 
sports instructors have work engagement belief in a high level and that they have innovative approaches 
will make important contributions in terms of achieving targeted development in many different fields of 
sports science. From this point of view, in this study; it was aimed to evaluate the personal innovativeness 
levels and work engagement levels of sports instructors by examining the relationship between these 
according to some of their demographic characteristics. 

 
3. Method 
3.1. Participants 
Research Model 

The research is a quantitative study and was carried out in a correlational survey model. Correlational 
survey models are research models that aim to determine whether there is a relationship between two and 
more variables, and if so, the degree and level of the relationship [26]. In this research, the opinions of the 
trainers and physical education teachers about personal innovativeness and work engagement were 
determined and the differentiation situations of the participants' opinions were examined in terms of some 
demographic variables. In addition, the relationship between the participants' personal innovativeness 
perceptions and their work engagement, and regression state of personal innovativeness perception for work 
engagement was tried to be revealed. Approval was obtained from all trainers and physical education 
teachers participating in this study with the “Informed Voluntary Consent Form”. 

Population and Sample 
The population of the research consists of trainers and physical education teachers working in Konya 

Provincial Directorate of National Education and Kahramanmaraş Provincial Directorate of National 
Education as well as Provincial Directorates of Youth and Sports of the same provinces. Trainers and 
physical education teachers working in provincial centers in the research population are included in the 
research sample. Scale forms were sent to the participants in online environment and feedbacks were 
received from 347 participants. 17.3% (n = 60) of the participants included in the research sample are women 
and 82.7% (n = 287) are men. 87.0% (n = 302) of the participants have bachelor’s degree and 13.0% (n = 45) of 
them have master’s degree. 45.5% (n = 158) of the participants are working as trainers, whereas 54.5% (n = 
189) are working as physical education teachers.  

3.2. Materials 
Data Collection Tools 
Personal Innovativeness (Innovation) Scale 

The scale was firstly developed by Hurt, Joseph and Cook [27]. and was accommodated into Turkish 
by Kılıçer and Odabaşı [28]. The scale, which consists of 20 articles, was arranged as a five-point Likert, in 
order to determine the level of personal innovativeness of the participants, to be within the range of 1 = 
strongly disagree and 5 = strongly agree. The scale has 4 sub dimensions including “resistance to change, 
leadership, openness to experience, risk taking”. Kılıçer and Odabaşı [28]. state that the personal 
innovativeness score is calculated by subtracting the sum of negative items from the sum of positive items 
and then adding 42 points to the obtained score. By means of the scale, the lowest score can be obtained as 14 
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and the highest score as 94 and the individuals can be categorized within the context of innovativeness 
according to the scores calculated on the scale.  

According to this; if the calculated score is above 80 points, individuals are described as “Innovative”, 
between 69 and 80 scores individuals are described as “Leader”, if the calculated score is between 57 and 68 
scores individuals are described as “Querier”, if the calculated score is between 46 and 56 scores individuals 
are described as “Skeptic” and if the calculated score is below 46 points individuals are described as 
“Traditionist”. In addition, according to the score calculated with the scale, it is possible to evaluate the 
innovativeness levels of individuals in general. According to this; Individuals who scored above 68 are 
considered to be quite innovative, whereas the individuals who scored below 64 are construed as low in 
innovativeness. As a result of the reliability analysis that they made, Kılıçer and Odabaşı [28]. calculated the 
Cronbach Alpha coefficient as .82 for the overall scale, and as .82, .71, .70, and .63 respectively for resistance 
to change, sub-Dimensions, openness to experience, and risk-taking. On the other hand, in this study, the 
Cronbach Alpha coefficient was found as .74 for the overall scale and as .81, .83, .85 and .74 respectively for 
the Sub Dimensions. Confirmatory Factor Analysis was performed within the scope of this study in order to 
confirm the four-dimensional structure of the scale. As a result of the analysis performed, it was seen that the 
four-dimensional structure of the scale was confirmed and the fit indexes of the model were at acceptable 
levels (x²/sd=2.24, CFI= .91, TLI=.90, RMSEA= .065, SRMR= .056).   

 

Figure 1. Personal Innovativeness Sub Dimensions Fit Indexes 

Work Engagement Scale 
The short version, which was reduced to nine statements, (UWES 9) of 17-statement scale (Uthrecht 

Work Engagement Scale – UWES) developed by Schaufeli et al., [29] was used. The translation of the 
statements in the scale was translated into Turkish by Turgut [30]. The scale was structured as Likert scale. 
As a result of the factor analysis performed within the scope of “vigor”, “dedication” and “concentration” 
Dimensions in Work Engagement scale, it was observed that all three dimensions have gathered under one 
single factor. The scale was evaluated in the analysis as the one single factor within this context. Work 
Engagement generally has been found as a three-dimensional concept also in some studies seen in the 
literature, however it was found that it was examined by excluding the "concentration" dimension in some 
studies. Vigor and dedication form the core dimensions of work engagement, whereas concentration is taken 
into account as a separate concept from engagement [31].  

The short version of the scale was translated into Turkish by Özkalp and Meydan [12] by translation 
and retranslation method, and data was collected from a sample consisting of 146 supermarket employees. 
Convergent and divergent validity of the translated scale was tested by using the scales of organizational 
identification, job satisfaction, emotional organizational commitment and intention of ceasing the 
employment. The analyses carried out on the data set obtained show that the 9-item translated scale is a 
reliable and valid measurement tool. Schaufeli and his colleagues also suggest that the 9-question short form 
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of the Work Engagement scale should be preferred, and if there is no research problem on the basis of Sub 
Dimensions, the scale should be included in the analyses as one dimension (Schaufeli et al., [32], [29], [23] 
and [33] (transfer. Özkalp and Meydan, [12]. In this study, Cronbach Alpha coefficient was found as .94 as a 
result of reliability analysis of Work Engagement scale. Confirmatory Factor Analysis was performed within 
the scope of this study in order to verify the one-dimension structure of the scale. As a result of the analysis 
performed, it was seen that the one-dimension structure of the scale was confirmed and that the Fit Indexes 
of the model were at acceptable levels(x²/sd=2.25, CFI= .92, TLI=.91, RMSEA= .060, SRMR= .051).   

 

Figure 2.  Work Engagement Scale Fit Indexes 

3.3. Procedure 
Analysis of Data  

The data of the research were analyzed by using statistical software program. Whether the scores 
obtained to determine the tests to be used in the research show normal distribution or not was examined by 
the coefficient of skewness method [34]. Skewness values obtained as a result of the analysis performed were 
calculated as “.203” for overall scale of ‘Personal Innovativeness (Innovation)’, whereas calculated as ".232", 
"-.249", "-. 900", "-.153" respectively for 'Resistance to Change, Opinion Leadership, Openness to Experience 
and Taking Risk', which are Sub Dimensions of ‘Personal Innovativeness (Innovation) Scale. On the other 
hand, ‘Work Engagement scale’ was calculated as “-. 777” and it was admitted that all values were in the 
range of +1 and -1 and the distribution was normal for all Dimensions. After this stage, arithmetic average 
and standard deviation values were determined for data analysis, t-Test, One-Way Variance Analysis 
(ANOVA) test was used in order to determine the differentiation status of the participants' views in terms of 
demographic variables. Correlation analysis was used to determine the relationship between variables, and 
regression analysis was used in order to test the regression state of independent variables for dependent 
variables. 

4. Results 
Findings 

Table 1. Distribution of participants according to personal innovativeness levels 

Personal Innovativeness Level N % 

According to 
Score Ranges  

 

Traditionist (0-45 score) 2 0,57 

Sceptic (46-56 score) 56 16,14 

Querier (57-68 score) 121 34,87 

Leader (69-80 score) 133 38,33 

Innovative (Over 80 score) 35 10,09 
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When the personal innovativeness levels of the participants are examined, it is observed that most of 
them are involved in the 'Querier' and 'Leader' groups. 

Table 2. Arithmetic Averages and Standard Deviations of the Participants' Personal Innovativeness (Innovation) 
Perceptions and Work Engagement Scale Scores. 

Scales Dimensions N Min-Max 
 

SS 

Personal 
Innovativeness 

(Innovation) 

Personal Innovativeness In 
General 

347 1-5 3.30 .38 

Resistance to Change 

 

347 1-5 2.53 .63 

Opinion Leadership 
347 

1-5 3.79 .70 

Openness to Experience 
347 

1-5 3.98 .72 

Risk Taking 
347 

1-5 3.42 .80 

Work 
Engagement 

Work Engagement 347 1-5 3.98 .72 

According to Table 2, it is seen that the average score (¯X = 3.30) related to participants’ overall scale 
of personal innovativeness is at the medium level but in the border of high level limit. It is seen that the 
participants’ Opinion Leadership (¯X = 3.79), Openness to Experience (¯X = 3.98) and Risk Taking 
Dimensions (¯X = 3.42) are high; and their opinions are in low level in the resistance to change dimension 
(¯X = 2.52). 

Table 3. Differentiation Status of Participants’ Personal Innovativeness and Work Engagement According to 
Demographic Variables 

 

Scales 

 

Dimensions 

Gender Education Task Type 

t p t p t p 

Personal 
Innovativeness 

(Innovation) 

Resistance to Change 1.01 .311 2.88 .004* 2.52 .012* 

Opinion Leadership -.292 .771 -2.29 .023* -3.32 .001* 

Openness to Experience -.312 .755 -2.66 .008* -3.92 .000* 

Risk Taking -3.91 .000* .383 .702 -2.56 .011* 

Work Engagement Work Engagement -1.12 .262 -1.68 .094 -3.29 .001* 

*p<.05 
    

  

When Table 3 is examined, as a result of the analyses, any statistically significant difference was not 
found between participants' resistance to change, Opinion Leadership, Openness to Experience and Work 
Engagement in terms of Gender variable, whereas a significant difference was found in their Risk Taking 

dimension [t(345)=-3.91, p<.(05)], and it was found that Risk taking levels of female participants (Xfemale=3.06, 

SSfemale=.74) are lower than Risk taking levels of male participants (Xmale=3.50, SSmale=.80). 

x
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Any statistically significant difference could not be found between participants' Risk Taking and Work 
Engagement in terms of education status variable, whereas statistically significant differences were found in 
Resistance to Change [t(345)=-2.88, p<.(05)], Opinion Leadership [t(345)=-2.29, p<.(05)] and Openness to 
Experience [t(345)=--2.66, p<.(05)] Dimensions. It was found that Master’s degree graduated participants’ 

Opinion Leadership (Xmaster’s degree=4.01, SSmaster’s degree=.81) and Openness to Experience (Xmaster’s degree=4.24, 

SSmaster’s degree=.59) Dimensions; are higher than Opinion Leadership (Xbachelor’s degree=3.76, SSbachelor’s degree=.68) 

and Openness to Experience (Xbachelor’s degree=3.94, SSbachelor’s degree=.73)  Dimensions of bachelor’s degree 
graduates. On the other hand, It was found that bachelor’s degree graduated participants’ Resistance to 

Change Dimension (Xbachelor’s degree=2.57, SSbachelor’s degree=.63)  are higher than master’s degree graduated 

participants’ Resistance to Change (Xmaster’s degree=2.28, SSmaster’s degree=.58) Dimension. Statistically significant 
differences were found in Resistance to Change [t(345)=-2.52, p<.(05)], Opinion Leadership [t(345)=-3.32, 
p<.(05)], Openness to Experience [t(345)=-3.92, p<.(05)], Risk Taking [t(345)=-2.56, p<.(05)] Dimensions and 
Work Engagement [t(345)=-3.29, p<.(05)] in terms of the Task Type variable. 

Among the participants, physical education teachers’;Opinion Leadership (Xteacher= 3.90, SSteacher=.64), 

Openness to Experience (Xteacher= 4.11, SSteacher=.60), Risk Taking (Xteacher= 3.52, SSteacher=.74) and Work 

Engagement (Xteacher= 4.09, SSteacher=.59) were found to be  higher than the trainers’ Opinion Leadership  

(Xtrainer= 3.66, SStrainer=.75), Openness to Experience (Xtrainer= 3.81, SStrainer=.81), Risk Taking (Xtrainer= 3.30, 

SStrainer=.86) and Work Engagement (Xtrainer= 3.84, SStrainer=.84). On the other hand, it was found that the 

trainers’ Resistance to Change dimension (Xtrainer= 2.63, SStrainer=.61) was higher than physical education 

teachers’ Resistance to Change (Xteacher= 2.46, SSteacher=.64) dimension.  

Relationship Between Participants’ Personal Innovativeness Scale Sub Dimensions and Work 
Engagements 

The "Pearson Moments Product Correlation Coefficient" technique was used in order to determine the 
relationship between the participants' personal innovativeness levels and their work engagements and the 
results are provided in Table 4. 

Table 4. Correlation Results Between Participants' Personal Innovativeness and Work Engagement Scores. 

Variables Resistance to Change Opinion Leadership Openness to Experience Risk Taking 

Work Engagement -.250* .622* .676* .489* 

N=347 
    *p<,05 
    

When Table 4 is examined, it is observed that there is a positive medium level of relation between 
participants’ Work Engagement Score and Opinion Leadership (r = .62), Openness to Experience (r = .68) 
and Risk Taking (r = .49), and a negative, low and significant relationship between them and Resistance to 
Change (r = - .25). It is observed that as participants’ perceptions for Opinion Leadership, Openness to 
Experience, and Risk Taking increase, their work engagement increases, as well, on the other hand, as their 
Resistance to Change increases their work engagement decreases. The diagram model for correlation 
analysis is also shown below. 

The diagram model for the multiple regression analysis for regression on Work Engagement of the 
Personal innovativeness scale Sub Dimensions is given in Figure 3. 
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Figure 3. Diagram Model On Multiple Regression Analysis 

It was observed that the fit criteria related to the regression model created in Figure 3 are at good 
levels (x²/sd=1.98, CFI= .94, TLI=.93, RMSEA= .053, SRMR= .049). According to the results of multiple 
regression analysis, the Resistance to Change, Opinion Leadership, Openness to Experience and Risk Taking, 
which are independent variables, were found to provide a moderate and significant relationship with the 
Work Engagement of the participants (R²=.633, p<.05). The variables of Resistance to Change, Opinion 
Leadership, Openness to Experience and Risk Taking together explain approximately 63% of the total 
variance in the participants' Work Engagement. When the values related to the significance of the regression 
coefficient were examined, a statistically significant relationship was found between Work Engagement and 
Openness to Experience (β = .70, p <.05). These values state that a one-point increase in Openness to 
Experience may result in an increase of 0.70 points in participants' Work Engagement. It shows that on the 
contrary, the decrease in Openness to Experience may cause a decrease in the participants' Work 
Engagement. There is a statistically poor and insignificant relationship between Risk Taking, Resistance to 
Change and Opinion Leadership variables and Work Engagement (βrisk taking = .10; βopinion leadership = .04; 
βResistance to Change = .02; p>.05).   

5. Discussion and Conclusion 

In the research, the personal innovativeness levels of sports instructors were examined in terms of 
variables of Gender, Education status Task Type. In addition, the relationship between personal 
innovativeness levels and Work Engagement levels was evaluated. When the researches made are examined, 
it is observed that the concept used as Work Engagement is used as dedication to work, attracted to work, 
work engagement, heartfelt dedication to work, integration with work, abandoning himself/herself to work 
and work commitment" in different studies. 
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When the personal innovativeness levels of the participants were examined, it was concluded that the 
majority of the participants were involved in the 'Querier' and 'Leader' groups. It is possible to say that the 
participants did not adopt the innovations made in their fields and they behaved careful to the innovations, 
and that they adopted some innovations that were open to change by looking positively and researching 
time to time. Similar to the findings obtained from this study, in their research, Yapıcı and Seval [35], 
Başaran and Keleş [36] found that teachers are mostly in the category of "Queriers and Leaders" to a large 
extent; Suer and Kınay [37], Yenice and Tunç [38], Kılıçer [10], Korucu and Olpak [39], Kartal [40], Uysal [41] 
found that the participants are in the “Querier” category according to the results of the research. Querier 
individuals behave deliberately in adopting innovations. Before adopting a new idea, they have a long 
thinking process about the benefits that it would provide to them; on the other hand, Leader individuals are 
the individuals who lead the way to other people in the society about innovations and are the supporters of 
change, role models with their attitudes towards innovations, use communication tools intensively, and are 
opinion leader, vision holder, technology-oriented, highly educated and social individuals [42]. Within this 
context, it is possible to say that sports instructors can adapt themselves to new applications in matter of 
training and education. 

It was concluded that the average score of participants’ overall personal innovativeness scale was in 
medium level but in the border of high level; and that their opinions on Opinion Leadership, Openness to 
Experience and Risk Taking Dimensions, and Work Engagement are high; on the other hand, their opinions 
on the Resistance to Change dimension were at a low level. These findings show similarity to those obtained 
in previous studies. According to research results, it was found that the participants were at medium level in 
the results of personal innovativeness levels (Yenice and Tunç [38], Cem and Meriç [43], Kılıç and Ayvaz 
Tuncel, [44]), and that they are innovative at high level (Yapıcı and Seval [35], Kılıçer [10], Özgür [45], 
Yılmaz, Öztürk and Summak [46], Demir, Başaran and Keleş [36]). Karadağ [5] found that the personal 
innovativeness attitudes of the sports federation employees are mostly taken in Openness to Experience and 
Opinion Leadership; on the other hand, in their study, Cem and Meriç [43] found that the Resistance to 
Change sub dimension had the lowest average when the Openness to Experience sub-dimension was at the 
highest level. 

This situation shows that the sports instructors are willing to try the innovations emerging in their 
fields but also brave against various risks that may be experienced as well as conscious in adapting to the 
changes brought by innovations. Within this context, it is possible to say that work engagements of 
individuals, who are open to innovativeness, are at high level. In addition, it is stated that the individuals 
who have personal innovativeness features have more positive attitudes towards using new and updated 
technological products [47]. 

It was concluded that Female Participants 'Risk Taking levels were lower than male participants' Risk 
Taking levels. It is possible to state that the reason for Male participants to have high score is the difference 
in the characteristics that they have. Yılmaz [48] found that it is in favor of male teachers in Risk Taking sub-
dimension. Unlike the findings of our study, Rogers and Wallace [49]; Yapıcı and Seval [35] stated that 
according to the Gender variable, the personal innovativeness scores did not differ significantly. 

There was not any statistically significant difference found between participants' Risk Taking and 
Work Engagement in terms of Education status variable, statistically significant differences were found in 
Resistance to Change, Opinion Leadership and Openness to Experience Dimensions. It was found that the 
participants, who are Master's degree graduates, were at higher level than the participants, who are 
bachelor's degree graduates, in the Opinion Leadership and Openness to Experience dimensions. On the 
other hand, it was found that the Resistance to Change dimension of the participants, who are bachelor's 
degree graduates, were at higher level than Resistance to Change dimension of the participants, who are 
Master's degree graduates.  

It is possible to say that as the education level increases, the motivation towards innovativeness 
increases, and as the education level decreases, the tendency to adopt innovation decreases. In addition, it is 
possible to state that the educated individuals focus on the benefit to be provided by the innovation. In 
researches, it has been observed that education level, Gender and age are significantly effective in early 
perception of innovation, on the other hand, income level and social status are not significantly effective [50]. 
In his study, Uysal [41] found that master's degree graduates had higher scores compared to other persons 
graduated in terms of personal innovativeness. In their study, Cem and Meriç [43] found that those who 
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received bachelor's degree and master's degree education are more open to experience and opinion leaders 
compared to those who had education level at high school or below. On the other hand, Karadağ [5] found 
that the "Resistance to Change" sub dimension scores of secondary education graduates differ significantly 
compared to both bachelor's degree and master's degree graduates. 

In terms of Task Type variable, physical education teachers; are higher in Opinion Leadership, 
Openness to Experience, Risk Taking and Work Engagement than those of the trainers. On the other hand, it 
is concluded that the Resistance to Change dimension of trainers are higher than the Resistance to Change 
dimension of physical education teachers. It is possible to say that the level of innovativeness of physical 
education teachers is higher compared to the trainers. 

The fact that the Physical Education Teachers are enthusiastic and willing to adopt innovations as well 
as their Opinion Leadership, Openness to Experience, Risk Taking and Work Engagement levels are positive 
and active depending on their personal characteristics and status within the school may be considered 
hopeful for today and for the future. Since Physical Education lessons are one of the most popular lessons in 
schools, new technological tools and materials are required to be used in learning environments. There is a 
continuous change and development in the field of Physical Education. It becomes necessary to use 
technology effectively and efficiently by physical education teachers in order to follow and implement this 
change and development. The fact that Trainers adopt innovations and resist the change in implementation 
may be considered as a factor preventing the change in information technologies that occurs in a short time, 
from reaching the purpose of innovations [51]. stated that work commitment increases various proactive 
behaviors beyond business needs such as helping to others, learning new information, citizenship behavior, 
etc,. In this sense, Ritchhart [52] has defined the educator as being able to renew himself/herself 
continuously, and open to all kinds of innovation at a professional level, having no prejudice, being purpose 
oriented in education, having taken different methods and techniques for himself/herself. In the research 
that he carried out on innovation in 131 schools, Corvin [53] found that there was a positive relationship 
between innovation in the school and the number of experienced and well-educated teachers-administrators. 
It was also stated that the perspective of the institution or school, in which the teacher works, is effective on 
the attitudes of the teachers towards innovation. Yılmaz and Beşkaya [54], Lope Pihie, Bagheri and Asimiran 
[55] stated in their studies that the school principal and his/her team play an important role in instructors’ 
adoption and acceptance of personal innovativeness practices. Any study, that directly examines personal 
innovativeness as a Task Type variable, was not found in the literature. However, in recent studies, it was 
found that there is not any significant difference between the level of innovativeness and the school type 
variable (Güngör [56], Yılmaz [57], Kaya [58]). 

It was concluded that as the participants’ perceptions for Opinion Leadership, Openness to Experience 
and Risk Taking, which are the sub-dimensions of the personal innovativeness scale, increase, their Work 
Engagements increase, as well, and on the other hand, as their Resistance to Changes increase, their Work 
Engagements decrease. It is possible to think that while the participants have adopted innovations and 
changes, their commitment to work has increased and they tend to behave deliberately about applying 
innovations in their working lives.  

In other words, it is possible to say that the fact that the individuals are in a positive mood will change 
their perspectives to innovation and change, along with communication between the subordinate and the 
superior increases the employees' work commitment. Within this context, it is possible to think that people 
who trust themselves and have good and effective relationships with others, and can take risks by adapting 
themselves to negative situations immediately, are more prone to be innovative individually. Innovative is 
the degree to produce and adopt something new in order to solve any kind of problems faced in the business 
systems of the individual [27]. Attachment to work can be defined as a positive, satisfying, work-related 
psychological condition characterized by vitality, energy, dedication and focusing himself/herself 
(Schaufeliet al., [15]; Balducci et al., [59]). On the other hand, focusing himself/herself means concentrating 
on his/her job and being happily busy with his/her job, thus time passes quickly and the person has 
difficulty in separating himself/herself from work (Schaufeli & Bakker, [60]; Balducci, et al., [59]). Researches 
stated that the individual motivations are the key factor affecting Innovative behavior (Grosser et al., [61]), 
and also work engagement is a motivation structure Schaufeli and Bakker, [60] related to individual's being 
positive at work, fulfillment of personal desires, and emotional-motivational status derived from work. 
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Rogers [62] stated that socio-economic, personal variables, which triggers or slows down the pace of 
adopting innovativeness, and communication underlie in each of the sub-categories of individual 
innovativeness. He stated that education and economic position, which is one of the socio-economic 
characteristics, contribute positively to the speed of adoption of innovativeness. In his research, Grosser et 
al., [61] revealed that the employees exhibit innovative behaviors through three types of work behaviors 
including: 1- producing an idea, 2- developing the idea, 3- realizing the idea, related to the effect of work 
engagement on Innovative behaviors. In addition to these knowledge and skills, he stated that the fact that 
exhibiting innovative behaviors requires an internal motivation and a certain level of impulse to ensure that 
employees' innovative behavior is stimulated in the presence of difficulties. In his research, Yean et al., [63] 
found that the possibility for academic personnel having high learning motivation to exhibit Innovative 
work behavior is high. Rogers [42] asserted the reason of the decrease in working engagement when 
Resistance to Change increases as the fact that they adopt innovation too late or not at all was due to their 
lack of knowledge, economic inadequacy and that they continued their lives in isolation from the social 
system [64].  

Bilgin et al. [64] stated that the most effective and basic tool to keep up with the changing age, and to 
follow the age is “education”, thereby, the countries, institutions and individuals should attach importance 
to systematic education studies in order to follow these developments closely and be aware of innovations 
[64]. 

According to the results of multiple regression analysis, it was concluded that the Resistance to 
Change, Opinion Leadership, Openness to Experience and Risk Taking, which are independent variables, 
provide a moderate and significant relationship with the Work Engagements of the participants. The 
variables of Resistance to Change, Opinion Leadership, Openness to Experience and Risk Taking together 
explain approximately 63% of the total variance in the participants' Work Engagements. When the values 
related to the significance of the regression coefficient were examined, a statistically significant relationship 
was found between Work Engagement and Openness to Experience. These values state that a one-point 
increase in Openness to Experience may result in an increase of 0.70 points in participants' Work 
Engagements. It shows that on the contrary, the decrease in Openness to Experience may cause a decrease in 
the participants' Work Engagements. There is a statistically poor and insignificant relationship between Risk 
Taking, Resistance to Change and Opinion Leadership variables and Work Engagement. Chen et al., [66] It is 
thought that positive and negative motivational situations faced by the individuals with their managers or 
colleagues in the environment, in which they work, their information sharings affect individuals' attitudes 
and behaviors towards the job depending on their experiences. Within this context, it is possible to say that 
positive emotions may lead to follow the developments in the working area of the individual and increase 
his/her work engagement and to exhibit Innovative thinking and behaviors Chen et al., [66]. Researches 
showed that employee commitment is positively associated with employees' Innovative business behavior. 
Opinion leaders are defined as individuals whose advices are received and their knowledge influences other 
people's opinions [67].  

It is stated that opinion leaders have a high level of exploratory behaviors and that they are engage in 
activities intensively and follow developments in their fields of interest, and that they are more prone to 
evaluate, try, accept and adopt innovations (Chen et al., [66]; Goldsmith and Desborde, [68]). On the other 
hand, innovation theory emphasizes that individuals’ positive perceptions on working environment affect 
their Innovative behavior positively, and their negative perceptions suppress this behavior Hober et al., [69]. 
Different studies stated that work addiction (işe bağımlılığın) have positive effects on employees’ efforts [70], 
business manners [71], and work performance [70]. Stamina was characterized by a high level of energy and 
mental strength while working. This states that the individual has a desire to spend extra effort on his/her 
job; and dedication means that a person is involved in his work strongly and feels importance and 
enthusiasm against his/her job role (Balducci et al., [59].  

In researches on the relationship between employee positive emotions and work engagement, 
Schaufeli and Bakker [60] showed that there is a positive psychological state related to work engagement, 
self-realization, and work, and that employees having stable, determined and cheerful emotions have higher 
work commitment [60]. When managers express their positive emotions to their employees and reduce 
criticism, the employees will feel less threatened and willing to offer more Innovative ideas without fear of 
being scolded or criticized. (Barrick et al., [72]; [73]). 
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As a result of this research, it was found that there is a positive relationship between the level of Work 
Engagement and the Opinion Leadership, Openness to Experience and Risk Taking, which are personal 
innovativeness factors, and a negative relationship between it and Resistance to Change. 

It is required to develop personal innovativeness features of sport instructors in order to improve their 
work engagement. In the innovations experienced in the field of sports, as in every field, the sports 
instructors have important responsibilities especially in terms of following the innovations in the field of 
information technologies considering the technology-oriented innovations, sports trainers have important 
responsibilities. Within this context, it is important for physical education teachers and trainers to use 
information technologies and technological innovations as individuals who are open to change and 
innovation and to lead sports management staff, sports scientists and athletes and to widespread these as 
opinion leaders. 

The fact that both physical education teachers and trainers absorb the awareness of innovation and 
support sports with technological tools appropriate for the era will play an important role in transforming 
education into a more concrete structure along with technique, tactics, and knowledge. Naturally, being 
open to these innovativeness ideas and developing in parallel with the technological changes experienced, 
the continuity and progress, the increase in sportive efficiency will contribute also to the development of the 
country. 

As a conclusion, it is possible to say that if the Physical Education Teachers and Trainers, who serve in 
the field of sports in our country, are motivated and supported by the state administration and institutions, 
as well as when their managers exhibit them motivating communication and behaviors, they will also focus 
on increasing their quality of work. However, it is possible to say that the fact that Physical Education 
Teachers and Trainers feel secure in terms of socio-economic aspects will motivate them to do their jobs 
correctly and in time and they will individually have also a more willing and supportive thought towards 
innovative ideas. 

When considered the nature of the field of work responsibilities of sports instructors, they usually are 
required to be interested in current research and project works and learning activities because they often 
work with children and young people. In this respect, a support should be provided with motivational and 
satisfying programs to contribute their abilities to create, encourage and spread knowledge, theories, 
models, practices, systems or methods for improving sports entrepreneurship and innovativeness in order to 
provide benefit to both sport instructors’ personal performance and sports community performance. This 
support will increase sports instructors’ level of exhibiting the innovative, entrepreneurial behaviors and 
their Work Engagement levels in order to overcome the problems that they face in their environment. 
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Abstract 
Purpose: The research is devoted to the problem of coordination skills development of mogul skiers. 

The purpose of the study is to develop a scientifically grounded program for the development of 
coordination skills of mogul skiers at the stages of initial and preliminary basic training. Results: The results 
of the study of coordination skills of mogul skiers depending on their gender, age, sports qualification, 
training experience and the stage of sports training have been analyzed. The structure of coordination skills 
of mogul skiers is determined. The program of coordination skills development of mogul skiers at the stages 
of initial and preliminary basic training, which involves the use of means of general and special coordination 
skill improvements, methods and methodical techniques as well as ideomotor, sensory motor and motor 
components of the mechanism of coordination skills has been proposed. Conclusion: The program of 
coordination skills development of mogul skiers at the stages of initial and preliminary basic training is 
substantiated. The factor structure of coordinating skills of mogul skiers is defined; the correlation relations 
between the results in sport of skilled mogul skiers and test scores for assessing the coordination abilities is 
shown; the lack of sexual differences in the coordination skills development of mogul skiers is determined. 
Keywords: coordination skills, mogul skier, the stage of initial training, the stage of preliminary basic 
training, means, methods. 

1. Introduction 

Competitive activity requires a high level of arbitrary movement’s possession which is executed with 
high accuracy in the conditions of a shortage of time on the background of nervous-emotional stress [1; 2]. 
The nature of motor activity in sport with a complex coordination structure of movements, the tendency to 
complicate the competition programs and the subjectivity of judging cause an increase in the requirements 
for the athlete's technical skill [3]. Like any other, the process of training how to move and is formed by 
closely related components: target, incentive and motivational, content, operational and effective, control 
regulating, evaluative and effective [4]. The quality of performance the technical elements, especially in 
changing conditions is determined by the perfection of coordination skills [5; 6]. 

Mogul skiing belongs to complex coordination kinds of sports, and the result in sport of mogul skiers 
is largely determined by their technical training and coordination skills development. Passing of the mogul 
courses and the performance of air jumps requires the coordination of movements, muscle sensation, 
accuracy of spatial orientation, and a sense of rhythm [7; 8]. 

The problem of coordination skills development is widely represented in modern scientific-
methodical literature. A number of scientific studies highlighted the essence and mechanisms of 
coordination skills development [9; 10], peculiarities of its development and methods of improvement in the 
training process of representatives of certain sports [11; 12; 13; 14]. At the same time, the problem of the 
coordination skills development of free style skiers in general and mogul skiers in particular remained 
beyond the scope of scientific research. 

Consequently, the relevance of the study is determined by the specificity and importance of 
coordination skills in enhancing the technical skills of mogul skiers, as well as the lack of research and 
peculiarities of its development. The solution to this problem contributes to raising the level of mogul skier’s 
athletic skill development and the further growth of their results in sport at the International Sports Arena. 

The purpose of the study is to develop a scientifically grounded program for the coordination skills 
improvement of mogul skiers at the stages of initial and preliminary basic training. 
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Objectives of the study 
• To study the coordination possibilities of mogul skiers depending on their gender, age, sports 

qualification, training experience and the stage of the sports training. 
• To identify the coordination skills structure of mogul skiers. 
• To develop a program for coordination skills development of young mogul skiers at the stages of 

initial and preliminary basic training and to check its effectiveness. 

2. Materials & Methods 
The following research methods were used to solve the tasks: the study of literary sources; theoretical 

analysis and synthesis; questionnaire; pedagogical observation, pedagogical experiment; testing 
(pedagogical, psychological, and physiological); methods of mathematical statistics. 

To determine the experience of trainers in developing the coordination skills of mogul skiers the 
survey has been conducted. 19 trainers from 6 regions of Ukraine where free style skiing is cultivated have 
been interviewed.  Among the respondents are trainers of Children’s and Youth Sport School, Specialized 
Children's and Youth Sport School of the Olympic Reserve, Sportsmanship High School and two senior 
trainers of the Ukrainian national team of freestyle skiing. 

It was found out that the overwhelming majority (89.5%) of the interviewed trainers considered the 
development of their coordination skills as the most important condition for improving the technical skills of 
mogul skiers. It is worth noting that 78.9% of the interviewed experts understand the essence of the concepts 
of "coordination skills", "general" and "special" coordination skills, and only 21.1% of respondents identified 
them with other physical qualities or avoided the answer. The majority of respondents (73.7%) 
systematically solve the problem of coordination abilities in the skills development during the process of 
mogul skiers training. However, they acknowledge the lack of knowledge about means and methods for 
improving the coordination skills of mogul skiers. 

As a result of the confirmatory experiment, it has been established that coordination skills of mogul 
skiers could be improved within the age, athletic experience, increased skills in sport and depend on the 
stage of sports training. The results of our study confirm the position [15] that systematic training and motor 
experience are that factors which contribute to the perfection of the athlete's coordination skills. 

Tests have shown that there is no significant difference between indicators of coordination skills 
development of boys and girls of the same age, athletic skill level, and athletic training stage with the same 
training experience. Only in some cases (indicators of static equilibrium, ability to control dynamic and 
spatial parameters of movements, sensation of rhythm (metronome walking)), there was a significant 
advantage of girls over boys (p <0.05). Dynamic balance, coordination of movements, ability to control time 
parameters, orientation in space and sensation of rhythm (sprint at a given rhythm) are significantly (p 
<0.05) better for boys than for girls. In general, there are no sexual differences in the coordination skills 
development of mogul skiers. 

The amplitude of movement’s indicators of the right and left leg and the results of muscle effort of the 
right and left arm reproduction does not differ significantly (p> 0.05). 

In mogul skiers there is an advantage of the ability to reproduce and differentiate the large values of 
the parameters of movements over the small ones and the ability to reproduce the parameters of movements 
over the differentiation functions (p <0,05). No significant differences between the indicators of the increase 
and decrease of movement parameters have been observed (p> 0.05). 

No correlation bonds between proprioceptive functions of muscular effort control, large and small 
amplitudes of mogul skier’s movements are determined. Reliable correlations between the reproduction of a 
short and long time intervals (r = 0.465-0.621); the increase and decrease of the long time interval (r = 0.446-
0.463); between the reproduction of the direction to the convenient and inconvenient sides (r = 0,418-0,565) 
and the increase and decrease of the direction of motion (r = 0,429-0,540) have been detected. 

A factor analysis was carried out to determine the most important coordinating skills for mogul skiers, 
as well as the specific gravity of tasks and means of their implementation in the annual cycle of mogul skiers 
training. Factor analysis was subjected to 34 indicators of coordination skills obtained during the testing of 
mogul skiers as Candidates for Masters of Sports and Masters of Sports. 

As a result of factor analysis, a six-component structure of coordination skills for qualified mogul 
skiers was obtained (Fig. 1). It consists of the following abilities: to manage time parameters of movements, 
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to orient in space and coordinate the movements (19,3%); to maintain balance (15.2%); to manage dynamic 
(11.9%) and spatial parameters of movements (9.3%); to an arbitrary relax muscles (8.3%); to sense a rhythm 
(7.3%). 

Correlation analysis of results in sport of skilled mogul skiers and indicators of their coordination 
skills development revealed high connections (r = 0.679-0.808) in 17.7% of the tests used in our study for 
evaluation: static and kinetic equilibrium; the ability to reproduce and differentiate the long time intervals; 
the ability to reproduce and differentiate the dynamic effort with the lower limbs; the ability in space 
orientation (p <0,05). The indicated tests can be recommended for managing the training of mogul skiers and 
for selecting into the mogul skiing section. 
 

 
Figure 1. Structure of coordination skills of mogul skiers (n = 19) 

Most of the sensory systems of the body are involved in the management of movements, the 
peculiarities of which are determined by the specificity of motor activity [5; 16]. A correlation analysis was 
carried out to reveal the relationships between the indicators of coordination skills and the state of 
functioning of individual sensory systems of qualified mogul skiers. Its results indicate that there are high 
bonds (r = 0.775-0.719) (p <0.05) between the vestibular stability indices and the ability to maintain 
equilibrium and orientation in space of qualified mogul skiers. The average correlation bonds (r = 0.528-
0.613) between vestibular stability indices and static, dynamic equilibrium and coordination of movements 
have been found (p <0.05). 

Significant correlation relations are observed among Candidates for Master of Sports and Masters of 
Sports between kinestetic sensitivity and the following possibilities: to the reproduction of dynamic efforts 
by the upper limbs (r = 0.650); to increase the dynamic forces of the upper limbs (r = 0.706); to reproduction 
(r = 0.618) and differentiation (r = 0.665) of dynamic forces with lower limbs; to orient in space (r = 0.609); to 
sense the rhythm (r = 0.545); to an arbitrary relax the muscles of the right (r = 0.600) and left (r = 0.710) lower 
limbs; to reproduce and differentiate the direction and amplitude of movements (r = 0,493-0,513) (p <0,05). 

Correlation analysis revealed statistically significant correlations between the accuracy indicators of 
the visual estimation and the following skills of skilled mogul skiers: orientation in space (r = 0.625); 
coordination of movements (r = 0,713); reproduction and differentiation of dynamic parameters (r = 0,544-
0,564); reproduction and differentiation of spatial parameters of movements (r = 0,543-0,673) (p <0,05). 

The data obtained confirms [2] that certain functions of the sensory systems provide coordination of 
movements and control of motor activity. 

Thus, the analysis of literary sources, surveys and the results of the founding experiment revealed the 
circumstances of the coordination skills development of mogul skiers which formed the basis of their 
programs for its improvement. 

 
3. Results 

On the basis of the theory of the multilevel system of control and regulation of movements at different 
levels of the central nervous system [16] and the classification of coordination skills [9], the following 
sequence of coordination skills development is defined: the equilibrium (static, dynamic, statokinetic; the 
ability to control the dynamic parameters of movements; the ability to control time parameters of 

19,3%

15,2%

11,9%

9,3%
8,3%

7,3%

28,7%

 the ability to manage time parameters of movements, to
orient in space and coordinate the movements
  the ability to maintain balance

 the ability to manage dynamic parameters of movements

 the ability to manage spatial parameters of movements

 the ability to  arbitrary relax muscles

 the ability to sense a rhythm
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movements; the ability to coordinate movements without moving in space; the ability to control spatial 
characteristics; the integrated development to control spatial, temporal and dynamic parameters of 
movements; a sense of rhythm; orientation in space. 

During the implementation of the author's program, the means of general and special coordination 
skills development were used; ideomotor, sensory motor and motor components of coordination skills 
mechanism. 

For improving the general coordination skills of mogul skiers some special means were involved: 
varieties of walking, running, jumping, turnings, throwing the ball, elements of sports games, relay races 
coordination games, strength exercises with items,  exercises in pairs, combined exercises and various 
obstacles. They were used to enrich the life-saving skills and abilities and motor experience, to influence on 
some psycho-physiological functions, which provide the optimal control of motor activity and its regulation. 

Special coordination skills were developed by the means of mogul skiing. They include: exercises for 
the development and improvement of technical and tactical actions on alpine and mogul skiing; general 
development exercises for the development of special coordinating skills of mogul skiers; improving 
technique adaptations to snow and skis. 

In order to systematically use the means of improving special coordination skills of mogul skiers a 
classification of exercises according to their complexity was developed (Fig. 2). Special means of 
coordination skills development contain four groups of exercises: on roller skates, on the trampoline, 
gymnastic and acrobatic exercises and skiing. To the separate group only the Water Ski Jumping, which was 
practiced only with mogul skiers at the stage of preliminary basic training, was referred. 

Development of coordination skills of mogul skiers involves the use of a large number of methodical 
techniques. To identify the feasibility of its realization in the process of solving certain problems an 
appropriate analysis scheme, which involves three groups of methodological techniques was developed. 

 
Figure 2. Means of the special coordination skills development of mogul skiers: its classification 

The first group consists of methodical techniques, which are characterized by the widest use: 
limitation of visual control; facilitated or complicated conditions; use of urgent information; a state of 
exhaustion; self-control and self-examination of motor actions; training of sustained attention, elements of 
novelty. 

The second group contains techniques that were practiced in the process of solving the tasks of 
integrated development of coordination skills: disrupting of the vestibular system; changes in the 
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environment; verbal and musical accompaniment; contrasting and converging tasks; variation of loadings, 
additional guides, signals, rectilinear and angular accelerations, use of visual guides. 

The third group combines methodical techniques that are appropriate for the development of the only 
one coordination skill. So, to improve the equilibrium, a reduced, elevated, moving or slip resistance was 
used; to develop a sense of space a change in direction or amplitude of motion was implemented; to improve 
the ability to arbitrary relaxation an active relaxation of the muscles was applied. 

Another direction of coordinating skills development of mogul skiers was the use of physical exercises 
to improve the elements of its mechanism: sensomotoric and ideomotoric systems. 

The main ways of developing the ideomotor component were: verbal and musical accompaniment; 
various signal disruptions; variation related to the use of game and competitive methods; self-examination 
and self-control of motor actions; training of sustained attention, mirror exercises; execution of motor actions 
and exercises according to the verbal description of the coach; using a verbal description of the actions of 
another athlete, performing simulation exercises without equipment and with ski equipment; execution of 
common technical techniques in unusual or unfamiliar (complicated) conditions; arbitrary improvisation of 
exercises on roller skates for musical accompaniment; idemotor training. 

The most common ways of the sensorimotor component development were: disruption of the 
vestibular system; restriction or without visual or auditory control; reduction and increase of support; verbal 
and musical accompaniment; rectilinear and angular acceleration; various signal disruptions. 

The program for improving coordination skills of mogul skiers was built by taking into account the 
tasks of sports training periods. Its duration corresponded with the recommendations for the organization of 
the annual cycle of mogul skiers training. At the stage of initial training the periodization of the mogul 
skier’s sports training was less denominated. The specific gravity of the means for special coordination skills 
development prevailed at the stage of preliminary basic training in comparison with the initial training 
stage. The ratio of general and special skills development was determined by the period of athletes training. 

In the training process of mogul skiers the special place is given to the game and competitive methods 
which are used throughout the formative experiment. An important issue of the program was the use of the 
parallel impact method, which provided for the development of coordination skills in the process of 
technical and physical training. 

In order to test the effectiveness of the experimental program a molding experiment was conducted. 
The pupils of Ternopil Children’s and Youth sports school "Extreme" participated in it. A comparative 
analysis of the level of coordination skill development of mogul skiers of the experimental and control 
groups has shown the superiority of the experimental technique over the traditional one. At the beginning of 
the forming experiment between the coordination skills of the mogul skiers of the control and experimental 
groups no significant differences were defined (p> 0.05). 

After the author's program implementation into the training process of mogul skiers at the initial 
training stage, in the experimental group the largest (37-49%) growth rates of the results occurred in the 
development of:  the static and dynamic balance, rhythm sensation and the ability to arbitrarily relax the 
muscles (Fig. 3). 

 
Figure 3. Changes in indicators of coordination skills development of mogul skiers at the stage of initial training after a 

pedagogical experiment 
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Notes: 1-static equilibrium; 2-dynamic equilibrium; 3-static and kinetic equilibrium; 4-orientation in 
space; 5-coordination of movements; 6-7-sense of rhythm; 8-9 - an arbitrary relaxation of the muscles of the 
right and left leg; 10-reproduction of short time interval; 11-12-increase and decrease of the short time 
interval; 13-reproduction of the long time interval; 14-15-increase and decrease of the long time interval; 16-
test exercise; 17-18-reproduction of dynamic efforts by the right and left hand; 19-20-increase and decrease of 
the dynamic efforts of the hands; 21-22-reproduction and differentiation of the dynamic efforts of the legs; 
23-24-reproduction of the small amplitude with right and left leg; 25-26-reproduction of the large amplitude 
with right and left leg; 27-28-increase and decrease of the small amplitude; 29-30-increase and decrease of the 
large amplitude; 31-32-reproduction of the direction of movement on a convenient and inconvenient side; 
33-34-increase and decrease of the direction of movement. 

The initial level of coordination skills development of mogul skiers at the stage of preliminary basic 
training in the control group was somewhat higher than in the experimental one, but this advantage is 
statistically not reliable. After the author's program implementation in the training process, the largest (30-
43%) growth rates of the coordination skills of mogul skiers of the experimental group was performed in 
development of:  the static equilibrium, coordination of movements, rhythm sensation, ability to reproduce 
time intervals; the ability to reproduce the muscular effort of the upper limbs and differentiate the muscular 
effort of the lower limbs; the ability to reproduce the large amplitude and differentiation by amplitude of 
motions; the ability to control the direction of movement (Fig. 4). The lowest growth rates (13-18%) are in the 
development of: the dynamic equilibrium; orientation in space; the ability to arbitrarily relax muscles. The 
increase in the indicators of the remaining coordination skills in the experimental group was 22-29%. 

 
Figure 4. Changes in indicators of coordination skills development of mogul skiers at the stage of preliminary basic 

training after a pedagogical experiment 

Note: coordination skills are given in the note to Fig. 3. 

In the control group (stage of preliminary basic training), a smaller increase in the indicators of 
coordination skills was recorded than in the experimental one. The most significant (15-17.1%) positive 
changes were observed in the assessment of the following abilities:  controlling the muscular endurance of 
the upper limbs; reproduction and reduction of the large amplitude by the lower limbs; reproduction of the 
direction to the awkward side; the smallest (up to 5%) - in the development of: static, dynamic and static and 
kinetic equilibrium, orientation in space and the ability to arbitrarily relax muscles. The growth of indicators 
of other coordination skills development was in the range of 5 to 15%. 

Table 1. Indicators of individual sensory functions development of mogul skiers at the stages of initial and preliminary 
basic training 
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Vestibular 
stability, degree 
of reaction 

CG 1,90±0,14 
0,31 

1,75±0,07 1,70 1,15±0,14 
1,43 

0,95±0,14 1,1 

EG 1,95±0,14 1,46±0,07 3,90 1,32±0,21 1,00±0,14 2,2 

Kinestetic 
sensitivity, the 
number of  
growth degrees 

CG 7,67±0,32 

0,44 

8,04±0,32 1,80 15,11±0,92 

0,41 

15,6±0,75 1,8 

EG 7,37±0,32 9,25±0,37 5,91 14,95±0,99 17,2±0,77 3,9 

Accuracy of the 
visual 
estimation, cm 

CG 5,39±0,24 
0,34 

5,21±0,24 1,7 3,31±0,35 
0,25 

2,96±0,25 1,6 

EG 5,27±0,23 4,47±0,20 5,1 3,20±0,42 2,28±0,33 3,6 

Notes: 1) t1 marginal = 2.06 at p <0.05; t1 marginal = 2.79 at p <0.01; t1 marginal = 3.74 at p <0.001;  
2) t2 is the marginal = 2.09 at p <0.05; t2 marginal = 2.84 at p <0.01; t2 is the marginal = 3.85 at p 

<0.001. 

The program provides a purposeful impact on the sensory motor component of the coordination 
skill’s mechanism. The analysis of the results of the study of vestibular stability, kinestetic sensitivity and 
accuracy of the visual estimation showed that no significant differences between the indicators of individual 
functions of the sensory systems of the control and experimental groups of mogul skiers at the stages of the 
initial and preliminary basic training to the beginning of the forming experiment were found (p> 0,05) (Table 
1) 

After completion of the forming experiment the indicators of individual sensory functions of athletes 
at the stage of initial training have increased in the experimental group in the range of 15.1-25.5% (p <0.05-
0.001), and in the control - only by 3.3-7.9 % (p> 0.05). At the stage of preliminary basic training the 
indicators have improved from 15.1 up to 28.75% (p <0.05-0.001) versus 3.2-17.7% in the control group (p> 
0.05). 

To determine the impact of the results of the experiment on the technical training of the mogul skiers, 
we have analyzed the results of their performances at the competitions, which showed that the average 
indicator of the positions acquired by the mogul skiers of the experimental group at the stage of initial 
training during the control competitions is in 35% higher than the indicator in the control group. At the 
preliminary basic stage this difference was 26% (p <0.05). 

4. Discussion 
The results of our research confirm: in the process of managing the coordination skills development it 

is important to provide an integrated approach to its diagnosis and to maintain the unity of improving the 
components of the coordination skills mechanism [17]; the motor experience, age, sports and qualification 
are the factors of coordination skills development [18]; coordination skills are independent of each other [5]; 
individual functions of sensory systems provide the coordination of movements and control the motor 
activity [2]. 

According to the results of our study the level of the static equilibrium development of mogul skiers is 
the highest in comparison with the dynamic and static-kinetic balance. Indicators of static and static-kinetic 
equilibrium are higher in girls, and dynamic - in boys. These facts are confirmed by the results of the sexual 
characteristics of the equilibrium research development [19]. The purposeful development of coordination 
skills of athletes increases the sportsmanship and improves the results in sport [11]. 

In the research a scientifically grounded program for coordination skills development of mogul skiers 
at the stages of initial and preliminary basic training is studied. The factor structure of coordination skills of 
mogul skiers, correlation relations between the results in sport of skilled mogul skiers and test scores for 
assessing coordination skills, the lack of sexual differences in the coordination skills development of mogul 
skiers are revealed. 
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5. Conclusions 
Coordination abilities of mogul skiers are improving within the age experience and athlete’s skills and 

depend on the stage of training. Indicators for coordination skills development of boys and girls of the same 
age, athletic skill, sports training groups and with the same training experience do not differ significantly 
(p> 0.05). 

The structure of mogul skiers coordination skills is formed by the following abilities: to control the 
time parameters of movements, to orient in space and coordinate the movements (19,3%), to maintain the 
equilibrium (15.2%),  to manage the dynamic (11.9%) and  spatial parameters of movements (9.3%),  to 
arbitrary relax muscles (8,3%), to sense the rhythm (7.6%). 

The program of coordination skills development of mogul skiers at the stages of initial and 
preliminary basic training includes: the preconditions for its improvement; the sequence of coordination 
skills development; means of general and special skills development, idemotor, sensory motor and motor 
components of the coordination skills mechanism; the methods and methodical techniques. Its effectiveness 
is largely depends on the peculiarities of the coordination skills of mogul skiers development (sexual, age, 
qualification, correlation relations between proprioceptive functions, between functions of sensory systems 
and indicators of coordination skills, individual psychological features). 

The pedagogical experiment has shown the effectiveness of the author's program for coordination 
skills development of mogul skiers at the initial stage of training. As a result of its implementation the 
largest (37-49%) growth rates of results in development occurred in the experimental group: static and 
dynamical equilibrium, a sense of rhythm, the ability to arbitrarily relax muscles. The growth of the 
remaining indicators is 15-33% (p <0,05-0,001). In the control group the increase rate in coordination skills 
was significantly lower. The largest (14%) positive changes were found in the indicators of static and 
dynamic equilibrium and in the ability to arbitrarily relax muscles; the indicators of the remaining 
coordination skills development of the mogul skiers of the control group have increased only by 2-9% (p> 
0.05). 

The realization of an experimental program for the coordination skills development of mogul skiers at 
the stage of preliminary basic training contributes to a more significant increase in its performance. Thus, in 
the experimental group, the growth rate of coordination skills was 30-43% in the development of:  the static 
equilibrium, coordination of movements, sensation of rhythm, ability to reproduce the time gaps; the ability 
to reproduce the muscular effort of the upper limbs and differentiation of the muscular effort of the lower 
limbs; the ability to reproduce a large amplitude and differentiation of the amplitude of motion; the ability to 
control the direction of movement. Indicators of the remaining skills development of the experimental group 
have increased only by 13-29% (p <0,05-0,001). 

The change in the indicators of mogul skier’s coordination skills of the control group at the stage of 
preliminary basic training is less than in the experimental one. The largest increase (15-17.1%) occurred in 
the development of such skills: to control muscular effort of the upper limbs; to control the large amplitude; 
to reproduce the direction to the awkward side. The increase in the indicators of the remaining coordination 
skills is in the range of 5 to 15% (p> 0.05). 

Coordination skills of mogul skiers define its result in sport. The average statistic of the positions  
acquired by the mogul skiers of the experimental group (at the stage of initial training) in the control 
competitions is in 35% higher than in the control group (10,6 ± 0,8 places vs. 14,3 ± 0,8) (p <0,05). Results of 
mogul skiers at the stage of preliminary basic training indicate that in the experimental group the average 
indicator of the positions they acquired  in the control competitions is in 29% higher than in the control 
group (9.2 ± 0.8 points against 11.9 ± 0.7) (p <0.05). 

Further researches of this problem can be carried out in the following areas: defining the sensitive 
periods of coordination skills development of mogul skiers; application of motor tests for evaluation of 
special coordination skills of mogul skiers; determination the relationship between the individual 
psychological peculiarities of mogul skiers and the level of coordination skills development. 
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Abstract 

The aim of the present study is to examine the burnout level of athletes who are active in individual 
and team sports according to some of their sportive and demographic characteristics. As sportive qualities, 
the active sports branch of the participants, the number of weekly training days, the year of active sports and 
the level of success in sports were taken into consideration while age, gender and educational background 
were taken as independent variables in terms of demography. The data were collected on a voluntary basis 
from 168 athletes actively involved in 12 different branches. 116 of the participants are individual and 52 of 
them are team sports  athletes registered to Erzincan Youth and Sports Provincial Directorate and Sportsman 
Training Center. The Athlete Burnout Questionnaire was used to determine the level of athlete's burnout, 
which was developed by Raedeke and Smith (2001) and adapted to the Turkish language by Kelecek, Kara, 
Kazak Cetinkalp and Cook (2016). The questionnaire, consisting of 13 items, had three sub-dimensions: 
Physical-Emotional Exhaustion (PEE), Sport Devaluation (SD) and Reduced Sense of Accomplishment 
(RSA). In the current practice, the internal consistency coefficient calculated for the entire scale was .86. The 
internal consistency coefficients calculated for the sub-dimensions were .86 for (PEE), .50 for (RSA) and .71 
for (SD). Since the internal consistency coefficient calculated for the (RSA) sub-dimension was low, it was not 
included in the analysis and evaluations. Independent t-test and one-way ANOVA tests were used for data 
analysis. It was found that active athletes' total scores of (PEE), (SD) in Athlete burnout questionnaire (ABQ) 
were lower in individual sports and women, and were significantly different according to age groups and 
number of weekly training days. In addition, it was determined that (SD) and ABQ scores in terms of 
educational background and (PEE) and ABQ scores in terms of active sports year, (PEE) and (SD) scores in 
terms of level of accomplishment differed significantly. Based on these results, some suggestions were given.    
Keywords: Athlete Burnout Level, Physical and Emotional Exhaustion, Reduced Sense of Accomplishment, 
Sport Devaluation. 

1. Introduction 
The challenges of current living conditions in the developing and changing world manifest themselves 

in human life. By negatively affecting the life quality, these difficulties may consume all the energy required 
for a good quality of life and leave the person weak and helpless (1). Today, individuals face a life full of 
compulsions that are obvious in every area. While these challenges reveal the energy required for the 
continuation of life by disrupting the psychological balance of the individual, they can leave the individual 
helpless, defenseless and weak with a paradox that can cosume all their energy (2). Due to excessive stress 
and insufficiency in coping with it, individuals lose their loyalty to the organization and their work 
competence that they have at the beginning and may experience burnout. Burnout is considered a situation 
that is required to be avoided since it brings heavy and serious consequences for the organization and the 
individual (3). The literary definition of burnout is “Exhaustion of energy, power or resources through 
excessive demands, fatigue and failure”. Burnout is a popular term used for low level of mental and physical 
energy reduction, sometimes characterized by physical ailments, remaining unchanged, developing after 
work-related chronic stress (4). Since the concept of burnout was introduced by Freudenberger (5) and a 
measurement tool specific to this concept was developed by Maslach and Jackson (6), it has been analyzed in 
various fields and the effects of burnout on the individual's life remain to be revealed. For example, in 
studies conducted, it has been found that burnout increases work-family conflict, loneliness (7) and 
depression (8), that it negatively affects life satisfaction (7), job satisfaction (8; 9) and quality of life (10). 
Moreover, it was found to cause impairment in cognitive functions (11).  

Sports, which is known as the precondition of healthy life today, appears to be an important factor 
performed by millions of people in various branches for both sports competition and lifelong sports (12). 
Sports is an important factor that affects not only physical but also social, cognitive and emotional 
development of individuals (13). Sports is a social phenomenon that includes millions of people. The 
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excitement and passion brought about by sports have positive effects on individuals' daily life quality, 
physical and psychological status. Furthermore, the individual and international accomplishments establish 
a ground for social integration within itself and to increase the sense of togetherness (14). As for burnout in 
sports, it is defined to be an exhaustion both physically and psychologically as a result of intense activity, a 
withdrawal from and inability to enjoy physical activity (15). The studies on the burnout in sports indicate 
that burnout negatively affects athlete's performance. For instance, an increase was seen in the anxiety levels 
of athletes who experienced burnout (16). In another study, a significant increase was observed in 
competition state anxiety, competition anxiety and aggression levels depending on the burnout level of 
footballers: In addition, the effect of age, education level, position, league and marital status have been 
investigated in determining burnout (17). However, recently, this concept has been examined with respect to 
sports and athletes. Just like school burnout, sports burnout is considered a cognitive-emotional problem. 
This concept, being a combination of emotional and physical exhaustion, is defined as decreased sense of 
accomplishment and not attributing value to the sports branch that they are engaged in. Emotional and 
physical exhaustion is characterized as the depletion of the emotional and physical resources of the athlete in 
competitions or games. The failure is defined as the negative evaluation of one's own sports ability and the 
decrease in their success in sports. Finally, the decrease in the value given to sport is specified as acting 
reluctant and cynical about participating in the sport. However, it is emphasized that the most basic 
component of athlete burnout is emotional or physical exhaustion (18). Sports burnout causes depressive 
mood in athletes, stress, and eventually leads the athlete to abandon or withdraw from the sport. However, 
characteristics such as skills to cope with stress harmoniously, hope, perceived control and optimism are 
among the attributes  of individuals that are observed to bear less sports burnout (19, 20, 21). Today, athletes 
make great efforts to achieve or maintain success in a sports environment that involves intense competition 
both physically and psychologically. The emotions the athletes feel in challenging situations appear to be 
important variable for sports performance as well as attracting the attention of the researchers. Athletes go 
through an intense, difficult and long process in order to reach high level sports performance. They 
encounter many different situations that they have to deal with in this process. The challenging process can 
cause physical and psychological wear in athletes. This wear occurs as a concept of burnout in athletes (22). 

The aim of the study is to examine the burnout level of individuals engaged in active sports according 
to some sports and demographic characteristics. For this purpose, it is aimed to determine whether the 
active athletes show a significant difference according to the PEE, SD and ABQ scores of the active sports 
branch, age, gender, the number of days of training in a week, educational status, active sports year and 
level of accomplishment. 

2. Method 
2.1. Research Design 

In this study, which aims to examine the burnout levels of active athletes in terms of various variables, 
the correlational survey design has been used. Correlational survey design are research designs that aim to 
determine the presence or degree of co-variation between two and more variables (23). In this study, it is 
aimed to find out whether the burnout levels of the participants change in terms of the given variables. 

2.2. Research Group 
The teaching materials used in the current study …  In the research group, there are 168 active athletes 

engaged in individual and team sports in 12 different branches. The data were collected from these 
participants on a voluntary basis. All of the athletes are registered to the Erzincan Youth and Sports 
Provincial Directorate and Sportsman Training Center. 116 of the participants do individual sports while 52 
of them do team sports. 45 of the 168 participants are male and 123 are female athletes. 

2.3. Data Collection Tools    
Athletes Burnout Questionnaire and personal information form have been used as data collection 

tools. The personal information form contains questions about the sportive and demographic attributes of 
the participants. Ethical report was issued with the number 44495147-50.01..04-E.5279 by the Research Ethics 
Board on 30.01.2020. 
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Table 1. Internal consistency coefficients related to Athletes Burnout Questionnaire 

Dimensions 
Number 
of Items 

Cronbach’s Alpha internal consistency coefficients 

Current 
Practice 

Adapted Scale 

(Kelecik et al., 2016) 

Original Scale 

(Raedeke & Smith, 2001) 

PEE 5 ,863 ,87 ,88 

RSA 4 ,503 ,75 ,84 

SD 4 ,714 ,83 ,87 

ABQ 13 ,864   

The Athlete Burnout Questionnaire (ABQ) was used to determine the burnout levels of the 
participants. ABQ was developed by Raedeke and Smith (24) and adapted to Turkish by Kelecek et al. (25). 
The questionnaire includes 13 items and three sub-dimensions. The scale which is developed in order to 
determine the size and burnout level of the athletes who experience burnout is structured in the Likert type 
(1-5). The original questionnaire, the adapted scale and the internal consistency coefficients calculated for the 
current practice are shown in Table 1. In the current practice, since the internal consistency coefficient 
calculated for the RSA dimension has not been found to be reliable enough, no analyses and evaluations 
have been made regarding this sub-dimension.  

2.4. Statistical Analyses 
Independent t-test and one-way ANOVA have been used to answer the research questions. Tukey and 

LSD tests has been used to find the source of the significant difference according to the one-way ANOVA 
test results. 

3. Results 

Table 2. Independent t-test results of PEE, SD and ABQ scores of active athletes according to the sports branch 

Tools Branch N �̅� Ss Sd t p 

PEE Individual 116 9,13 4,27 166 -2,709 ,007* 

Team 52 11,12 4,92    

SD Individual 116 5,98 2,47 166 -6,063 ,000* 

Team 52 9,04 3,99    

ABQ Individual 116 22,90 7,22 166 -4,602 ,000* 

Team 52 29,48 11,04    

*p < .01 

The independent t-test results of the sports branch regarding the burnout levels of active athletes in 
Table 2 show that in the Physical-Emotional Exhaustion sub-dimension, the average scores of individual 
branch athletes (9,13) are statistically lower than those of the ones doing team sports (11,12). In SD sub-
dimension, it is observed that the average score of the ones doing team sports (9.04) is statistically higher 
than the average score of the individual sports athletes (5.98). In terms of ABQ scores, it is found that the 
athletes doing individual sports branch (22,90) have lower average scores than those who do team sports 
(29,48). 
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Table 3. Arithmetic mean and standard deviations of PEE, SD and ABQ scores of active athletes according to age 

 Age N �̅� Ss 

PEE 12-15 years(1) 85 8,62 4,01 

16-21 years(2) 55 11,29 5,12 

More than 22 years(3) 28 10,18 4,16 

Total 168 9,76 4,56 

SD 12-15 years(1) 85 6,11 3,21 

16-21years(2) 55 7,65 3,29 

22 years and above(3) 28 8,00 3,23 

Total 168 6,93 3,33 

ABQ 12-15 years(1) 85 22,66 8,59 

16-21years(2) 55 27,27 9,31 

22 years and above(3) 28 27,25 8,60 

Total 168 24,93 9,08 

As a result of the descriptive statistics given in Table 3, it is seen that the highest score in the physical-
emotional exhaustion subdimension of the athlete burnout questionnaire is in the 16-21 age group (11,29) 
and the lowest score is of the athletes in the 12-15 age (8,62) group. In the Sport Devaluation subdimension, 
it is noted that the highest score is of the group of 22 years old and above (8.00) and the lowest score is of 12-
15 years (6.11). In the Athlete burnout questionnaire total scores, it is seen that the highest score is between 
and more than 16-21 years  (27.27), and the lowest score is 12-15 years (22.66). 

Table 4. One-way ANOVA test results regarding PEE, SD and ABQ scores of active athletes according to age 

 

Age  

Sum of 

Squares df Mean Square F p Tukey 

PEE Intergroup 243,589 2 121,794 6,215 ,002* 1-2 

In-group 3233,406 165 19,596   

Total 3476,994 167    

SD Intergroup 118,659 2 59,330 5,657 ,004* 1-2 

1-3 In-group 1730,483 165 10,488   

Total 1849,143 167    

ABQ Intergroup 891,015 2 445,507 5,713 ,004* 1-2 

1-3 In-group 12867,265 165 77,983   

Total 13758,280 167    

*p < .01 

In Table 4, the results of the athlete burnout questionnaire regarding physical-emotional exhaustion, 
sport devaluation and athlete burnout total scores according to age group variable of active athletes are 
given. It has been observed that the scores of active athletes display statistically significant differences in the 
PEE sub-dimension between the ages of 12-15 and 16-21, in the SD sub-dimension between the ages of 12-15 
and 16-21, and between the ages of 12-15 and 22 years and above, and in the ABQ scores  between the ages of 
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12-15 and 16-21 and between the ages of 12-15 and 22 years and above.  

Table 5. Independent group t-test results of burnout level of active athletes according to gender 

Tools Gender N �̅� Ss Sd t p 

PEE Male 45 12,38 5,56 4,792 166 ,000* 

Female 123 8,80 3,73    

SD Male 45 8,22 3,75 3,127 166 ,002* 

Female 123 6,46 3,04    

ABQ Male 45 29,02 10,03 3,659 166 ,000* 

Female 123 23,44 8,25    

*p < .01 

In Table 5, statistically significant differences (* p <.01) have been noted between athlete burnout 
questionnaire PEE, SD and ABQ scores according to the gender variable of active athletes. It is seen that the 
average score of PEE, SD and ABQ of male athletes doing sports actively is higher than that of female 
athletes. 

Table 6. Arithmetic mean and standard deviations of PEE, SD and ABQ scores of active athletes according to the 
number of training days per week 

 Number of training days per week N �̅� Ss 

PEE  1-2days(1) 21 11,90 5,66 

 3-4days(2) 79 9,03 3,53 

 5-6days(3) 49 8,41 3,42 

   7 days(4) 19 13,89 6,45 

Total  168 9,76 4,56 

SD  1-2days(1) 21 9,05 4,47 

 3-4days(2) 79 6,80 3,19 

 5-6days(3) 49 6,00 2,66 

   7 days(4) 19 7,53 3,08 

Total  168 6,93 3,33 

ABQ  1-2days(1) 21 29,62 12,12 

 3-4days(2) 79 24,13 8,21 

 5-6days(3) 49 22,61 7,02 

   7 days(4) 19 29,11 10,75 

Total  168 24,93 9,08 

In Table 6, it is noted that according to the number of weekly training days of active athletes, among 
the athlete burnout sub-dimensions, the highest score is for 7 days (13.89) in the PEE sub-dimension, the 
lowest is for 5-6 days (8.41); the highest for 1-2 days in the SD sub-dimension (9 , 05) the lowest is for 5-6 
days (6.00); the highest in ABQ scores is for 1-2 days (29.62), the lowest for 5-6 days (22.61) 
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Table 7. One-way ANOVA test results regarding PEE, SD and ABQ scores of active athletes according to the number 
of training days per week 

 Number of training 
days per week 

Sum of 

Squares df Mean Square F p Tukey 

PEE Intergroup 553,609 3 184,536 10,352 ,000* 1-2,  

1-3, 

2-4,  

3-4 

In-group 2923,385 164 17,826   

Total 
3476,994 167    

SD Intergroup 144,694 3 48,231 4,641 ,004* 1-2,  

1-3, In-group 1704,449 164 10,393   

Total 1849,143 167    

ABQ Intergroup 1107,171 3 369,057 4,784 ,003* 1-3,  

3-4 In-group 12651,109 164 77,141   

Total 13758,280 167    

*p < .01   

Table 7 shows that, in the results of athletes burnout questionnaire according to the number of 
weekly trainings of active athletes, there are statistically significant differences between 1-2 days and 3-4 
days, 1-2 days and 5-6 days, 3-4 days and 5-6 days, 5 -6 days and 7 days in the PEE sub-dimension (F (3-164) 
= 10.352, p <.01). It is observed that in SD sub-dimension results according to the number of athletes' 
trainings per week, there are statistically significant differences between 1-2 days and 3-4 days, between 1-2 
days and 5-6 days, (F (3-164) = 4.641, p <. 01). According to the ABQ scores, statistically significant 
differences have been found between those who train for 1-2 days and those for 5-6 days and between those 
who train for 5-6 days and those for 7 days (F (3-164) = 4.784, p <.01). 

Table 8. Arithmetic mean and standard deviations of PEE, SD and ABQ scores according to the educational 
background of active athletes 

 Educational Background N �̅� Ss 

PEE Secondary School (1) 42 8,81 3,85 

High School or Equivalent (2) 92 9,64 4,87 

Higher Education (3) 34 11,24 4,20 

Total 168 9,76 4,56 

SD Secondary School (1) 42 6,19 3,56 

High School or Equivalent (2) 92 6,78 3,18 

Higher Education (3) 34 8,24 3,13 

Total 168 6,93 3,33 

ABQ Secondary School (1) 42 22,74 8,97 

High School or Equivalent (2) 92 24,76 9,38 

Higher Education (3) 34 28,12 7,57 

Total 168 24,93 9,08 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (9)  
                 
   

 

120 
 

In Table 8, it is seen that, in the PEE sub-dimension, which is one of the athlete burnout sub-
dimensions according to the educational background of active athletes, the highest average score belongs to 
higher education (11,24) and the lowest average score belongs to secondary education (8.81). It is found that 
in the PEE sub-dimension the highest average score (8.24) is in higher education, the lowest (6.19) in 
secondary education, and in the ABQ scores the highest average score (28.12) is at the higher education level, 
and the lowest average (22.74) is at the secondary education level. 

Table 9. One-way ANOVA test results regarding PEE, SD and ABQ scores of active athletes according to the 
educational background 

 
Educational 
Background 

Sum of 

Squares df Mean Square F p Tukey 

PEE Intergroup 113,237 2 56,619 2,777 ,065  

In-group 3363,757 165 20,386    

Total 3476,994 167     

SD Intergroup 82,897 2 41,448 3,872 ,023* 1-3 

In-group 1766,246 165 10,705    

Total 1849,143 167     

ABQ Intergroup 549,892 2 274,946 3,435 ,035* 1-3 

In-group 13208,388 165 80,051    

Total 13758,280 167     

*p < .05 

Table 9 shows that while there is no statistically significant difference between the groups in the PEE 
sub-dimension according to the educational background of the active athletes (F (2-165) = 2.777, p> .05), a 
statistically significant difference between the secondary education level and higher education has been 
observed in the SD sub-dimension and ABQ scores (F(2-165) = 3.872 (p < .05), F(2-165) = 3.435 (p < .05), 

Table 10. Arithmetic mean and standard deviations of PEE, SD and ABQ scores of active athletes according to the 
active sports year 

  Active Sports Year N �̅� Ss 

PEE  0-3 (1) 62 9,29 4,47 

 4- 7 (2) 58 9,29 4,16 

 8-11 (3) 24 12,58 5,04 

More than 11 (4) 24 9,25 4,49 

Total 168 9,76 4,56 

SD  0-3 (1) 62 6,94 3,63 

 4- 7 (2) 58 6,47 3,08 

 8-11 (3) 24 8,38 3,28 

More than 11 (4) 24 6,58 2,89 

Total 168 6,93 3,32 

ABQ  0-3 (1) 62 24,71 9,83 
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 4- 7 (2) 58 23,78 8,07 

 8-11 (3) 24 29,96 9,38 

More than 11 (4) 24 23,29 7,75 

Total 168 24,93 9,08 

In Table 10, it is shown that the highest average score (12.58) is of 8-11 years and the lowest average 
(9.25) is of 11 years and above in the PEE sub-dimension of the athlete burnout questionnaire of the active 
athletes according to the active sports year. It is also found that in SD sub-dimension, the highest (8.38) is of 
8-11 years, the lowest (6.47) of 4-7 years, and that the highest score average (29.96) in ABQ scores is of 8-11 
years and the lowest average score (23,29) of 11 years and over. 

Table 11. One-way ANOVA test results regarding the PEE, SD and ABQ scores of the active athletes according to the 
active sports year 

 

Active Sports Year 

Sum of 

Squares df Mean Square F p Tukey 

PEE Intergroup 223,869 3 74,623 3,762 ,012* 1-3, 

2-3 In-group 3253,125 164 19,836   

Total 3476,994 167    

SD Intergroup 65,512 3 21,837 2,008 ,115 - 

In-group 1783,631 164 10,876    

Total 1849,143 167     

ABQ Intergroup 751,503 3 250,501 3,159 ,026* 2-3 

In-group 13006,777 164 79,310    

Total 13758,280 167     

*p < .05 

In Table 11, intergroup differences that are statistically significant are noticed between 0-3 years and 8-
11 years, between 4-7 years and 8-11 years in the PEE sub-dimension of athlete burnout questionnaire 
according to the active sports year of active athletes (p < .05). While the SD sub-dimension cannot be found 
to differ significantly between the groups, a statistically significant intergroup difference is observed 
between the 4-7 year and 8-11 year groups in the ABQ sub-dimension (p < .05). 

Table 12. Arithmetic mean and standard deviations of PEE, SD and ABQ scores of active athletes according to the 
level of accomplishment 

 Level of Accomplishment N �̅� Ss 

PEE Province (1) 45 11,04 4,89 

Regional (2) 73 8,67 3,37 

National (3) 15 7,67 3,83 

International (4) 15 15,00 6,51 

Other (5) 20 8,45 2,65 

Total 168 9,76 4,56 

SD Province (1) 45 8,09 3,96 
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Regional (2) 73 6,51 3,03 

National (3) 15 5,53 2,45 

International (4) 15 7,73 3,13 

Other (5) 20 6,30 2,87 

Total 168 6,93 3,33 

ABQ Province (1) 45 28,22 10,86 

Regional (2) 73 22,97 7,39 

National (3) 15 21,07 6,06 

International (4) 15 30,47 10,90 

Other (5) 20 23,45 7,13 

Total 168 24,93 9,08 

In Table 12, it is shown that the highest average score (15.00) in the PEE dimension of the athlete 
burnout questionnaire sub-dimensions according to the success level of the active athletes is at the 
international accomplishment level and the lowest average score (7.67) is at the regional accomplishment 
level. It is observed that the SD sub-dimension has the highest average (8.09) at the province 
accomplishment level and the lowest (5.53) at the national accomplishment level. It is revealed that the 
highest score average (30.47) is at the international accomplishment level and the lowest score (21.07) is at 
the national accomplishment level in ABQ scores. 

Table 13. One-way ANOVA test results regarding PEE, SD and ABQ scores according to the level of accomplishment 
of active athletes 

 
Level of 
accomplishment 

Sum of 

Squares df Mean Square F p Tukey 

PEE Intergroup 672,690 4 168,173 9,775 ,000* 1-2,  

1-4, 

2-4,  

3-4, 

4-5 

In-group 2804,304 163 17,204   

Total 3476,994 167 

   

SD Intergroup 120,385 4 30,096 2,838 ,026* LSD 

1-2,  

1-3, 

1-5 

In-group 1728,758 163 10,606   

Total 1849,143 167 
   

ABQ Intergroup 1494,940 4 373,735 4,968 ,001*  

In-group 12263,340 163 75,235   

Total 13758,280 167    

*p < .05 
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Table 13 shows the statistically significant intergroup differences between the provincial and regional, 
provincial and international, regional and international, national and international and international and 
other groups in the PEE sub-dimension according to the level of accomplishment of active athletes (*p < .05). 
In SD sub-dimension, there is no difference found between the groups in the Tukey test. For this reason, LSD 
test has been performed to find the source of the difference in SD sub-dimension. According to these test 
results, significant differences have been found between provincial accomplishment and regional, national 
and other groups (*p < .05). 

4. Discussion and Conclusion 
PEE, SD and ABQ scores of active athletes differ according to the sports branch. In all three score 

groups, individual athletes’ scores are lower than team athletes’ average score. Based on this result, it is 
possible to claim that team sports cause higher levels of burnout in athletes than individual sports. In their 
study, Arsan and Koruc (26) argue that individual athletes use avoidance-weighted strategies such as 
laziness, avoidance, and social withdrawal more than team athletes. Team athletes use cognitive and 
physical effort, which is an active coping strategy, more than individual athletes. In addition, individual 
athletes prefer their coping strategies more than team athletes. The fact that individual athletes are more 
responsible for their own acts than team athletes and cannot impute their own accomplishments / failures to 
others can cause them to use more coping strategies (27). This situation explains that burnout level is higher 
in team athletes than in individual sports. According to age groups, PEE, SD and ABQ scores increase with 
increasing age in general. This situation can be considered as an expected result because, depending on the 
increase in age, the experience, practice and interactions of athletes increase. It is possible to suggest that 
experience, practice and interaction also support burnout symptoms. According to the study Platsidou and 
Agaliotis conducted in (28) on special education teachers, the age factor was found to affect burnout. In 
Barry’s study in (29) on 365 teachers working in rural areas, it was found that the age variable had significant 
differences in favor of burnout and shows similarity with our study. However, Koustelios (30) concludes 
that the age factor does not affect burnout in their study on the coaches working in the sports center. PEE, 
SD and ABQ scores of male athletes are higher than female athletes. It appears that males experience higher 
levels of burnout than females. Hence, while some of the studies emphasize that the burnout level does not 
differ according to the gender variable (31, 32, 33), another group of studies find that the burnout level is 
higher in females (34) and yet another group of studies emphasize that the level of burnout is higher in male 
students (35, 36). Based on these results, it can be said that it is difficult to predict gender differences in 
burnout because it is not possible to say that a clear situation has been revealed in the findings of the studies 
on burnout-gender relationship. 

In general, it is understood that as the number of sports days increase, PEE, SD and ABQ scores 
decrease but the scores, except SD score, of those who train every day increase again. On these grounds, it is 
possible to argue that taking a break once a week in sports activity reduces PEE and ABQ. In addition, PEE, 
SD and ABQ also decrease with the increase in the number of days training. We can say that the dedication 
of the athletes to their occupation reduces the burnout at certain levels in terms of athlete’s commitment to 
work. Athletes’ keeping their interest, excitement and participation eagerness in their branches will support 
them in reaching a high-level performance. Furthermore, their enjoyment as a whole in participating in 
sports and the positive emotion created by sports will also support athletes' sense of belonging and prevent 
them from alienating their branches. From this point of view, if evaluated in a general framework, it can be 
predicted that athletes with high commitment to sports and a high number of trainings per week are less 
likely to experience the concept of burnout (22). In parallel with the increase in the education level, PEE, SD 
and ABQ scores decrease. In general terms, it can be said that the increase in the level of education is 
important in reducing the burnout of athletes. Along with the increase in the level of education, it is thought 
that both general awareness and acting more consciously about the sports being practiced reduce burnout. It 
is possible to claim that the level of education typically affects burnout. As a matter of fact, Stewart and 
Arklie (37) found in their studies that nurses with low education level exhausted more. The increase in the 
active sports year causes an increase in PEE, SD and ABQ scores, too. Considering that the increase in age is 
in line with the increase in experience, it can be said that this result is analogous with the finding related to 
age, and the evaluations about age are relatively valid for the active sports year as well. In the personal 
accomplishment sub-dimension, which is among the burnout sub-dimensions, according to the professional 
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experience of Boxing Coaches, the highest burnout is seen in the coaches with 6-10 years of experience, and it 
is found that there is a significant difference. It is observed that there is no significant difference in the 
emotional burnout and depersonalization sub-dimension, which is one of the burnout sub-dimensions, 
among the Boxing Coaches (38). In the related literature (39), in their study on teachers, Girgin states that 
teachers who have 6-10 years of professional experience undergo more burnout in terms of personal success 
and finds a significant difference. However (40), in their study for the examination of traumatic stress 
symptoms, professional satisfaction and burnout levels in nurses, they find that years of professional 
experience has no effect on burnout. In this respect, it is not similar to our study. In addition, in their study 
on the causes of burnout and stress in teachers, (41) observe that professional experience affects burnout 
factor. Accordingly, it can be said that individuals with professional experience increase ability to cope with 
burnout. (42) observes that teachers working in primary education in Cyprus are exposed to the 
depersonalization sub-dimension more than teachers working in high school, there is no difference in 
emotional burnout sub-dimension, and this sub-dimension displays similarities to our study. Athletes with 
international accomplishments have higher PEE, SD and ABQ scores. Based on this result, it is understood 
that athletes with international accomplishment experience the highest burnout, while athletes who are 
successful at the national level experience the lowest burnout. It is seen that young athletes who are 
especially perfectionists in the understanding of sports are more prone to burnout (43). In order to achieve in 
the international arena, we witness the widespread use of doping of athletes. This situation causes the 
athletes to collapse both physically and mentally, eventually resulting in the athlete's burnout (44). When the 
literature is analyzed, no study on the variable of being an athlete at national or international 
accomplishment level has been found. On the other hand, when the relevant literature is analyzed, (45) find 
in their study on the performance-based burnout and approach in athletes that, in order to achieve high 
successes, the athletes are exposed to burnout in the process and are directly affected by the low chance of 
reaching the desired goals in order to reach a professional level. It can be argued that the results obtained 
from these studies are similar to our current study results within this scope. 

Suggestions 

It has been found that the burnout level of athletes who train every day and athletes who train only a 
few days a week is high. To reduce burnout, active athletes may be advised at least a one day-off a week. It 
is also advisable for athletes to train at least 5-6 days, not a few days a week.  

It has been understood that the increase in the level of education contributes to the reduction of athlete 
burnout. For this reason, the importance of educational background can be emphasized in the selection of 
active athletes. Current athletes are suggested continue their education. 

It is understood that male athletes, athletes of older ages, athletes engaged in team sports and athletes 
with accomplishment at an international level are more risky groups in burnout. It should not be forgotten 
that activities such as trainings to reduce burnout, etc. are important in these groups. It should also not be 
forgotten that as trainer educations are important in groups doing team sports, forming a harmonious team 
can contribute to reducing the burnout level, too. 
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Abstract 

The aim of this study was to examine the relationship between functional movement screening test 
(FMST™) and motor performance. A Total of 23 participants in Physical Education and Sports Teaching 
department with the mean age 21.13 ± 0.91 years; height 179.86 ± 4.88 cm, body weight 74.21 ± 8.81kg and 
body mass index (BMI) 22.93 ± 2.48 kg/m2 were included in the study. A total of 7 movements were 
evaluated for the FMST™ according to the test protocol. In determining the motor performances of the 
participants; hand grip strength test, seat and reach test, 505 agility test, vertical jump and anaerobic power 
test, 10m sprint test, 100m speed test and dynamic balance board test were used. Spearman correlation and 
Mann-Whitney U tests were used for statistical analysis of the data, and the significance level was accepted 
as p<0.05. As a result, a positive relationship was found between the flexibility and FMST™ scores of the 
participants (p<0.05). No relationship was found between motor performance with FMST™ scores (p>0.05). 
When the variables of the motor performances and the FMST™ test scores of the participants were 
compared according to the variable of success, a significant difference was found between the flexibility and 
the FMST™ scores success variable (p<0.05). As a result, it can be said that the success of FMST™ has a 
relationship with and effect on flexibility, which is one of the components of motor performance, and it has 
no relation with and effect on strength, speed, agility, sprint.  
Keywords: functional movement, motor performance, functional motor ability, physical performance. 

1. Introduction 
Functional movement screening test (FMST™), is a test battery developed by Cook et al. (9) which 

provides information on mobilization, lower limb joint stability, endurance, muscle flexibility, balance 
proprioception, speed, agility, aerobic and anaerobic fitness with 7 different movements Narducci et al., (26) 
and which is used to determine asymmetries in the body Orr et al. (28); Minick et al. (24); Lloyd et al. (20). 
Functional movement screening test (FMST™), is a test battery developed by (Cook et al., (7) which provides 
information on mobilization, lower limb joint stability, endurance, muscle flexibility, balance proprioception, 
speed, agility, aerobic and anaerobic fitness with 7 different movements Narducci et al. (26) and which is 
used to determine asymmetries in the body Orr et al. (28); Minick et al. (24); Lloyd et al. (20).  

 
2. Literature Review 

This test battery is a test proven in terms of reliability which consists of a series of motion patterns 
based on subjective analysis of the motion model and evaluates physical activity performance with a 4-point 
scale (Minick et al. (24); Okada et al. (27); Scudamore et al. (33). At the same time, FMST™ is very important 
in the learning and development of motor performance by evaluating the ability to move in three different 
motion planes Silva et al. (34); Atalay et al. (1); Lee et al. (18). In addition to this, the biggest advantage of this 
test is its low cost, easy implementation and repeatability of the test. FMST™ is a functional movement test 
and is also used to evaluate motor performance (jump, agility, and sprint) Chang et al. (5).  

Motor performance tests are commonly used to specify the current performance of an athlete and the 
effect of training within standard rules of jumping, sprint, agility, 1 repetition maximum strength (1RM) 
(Parchmann and McBridge, (29). A high level of motor performance ability depends on core muscles, 
balance, range of motion and range of optimal movement patterns based on coordination Lee et al. (18). 
Movement patterns in the FMST™ battery are also used to increase the motor performance of athletes Cook 
et al. (9). Although FMST™ is used to predict injury Bonazza et al. (3); Mokha et al. (25); Smith and Hanlon, 
(35), it is stated in some studies that the FMST ™ total score of athletes is significantly related to motor 
performance Atalay et al., (1); Lloyd et al. (20). Unfortunately, studies presenting the relationship between 
FMST™ and motor performance are limited (Parchmann and McBride (29). For this reason, the aim of the 
study is to examine the relationship between FMST™ score and motor performance output of the students 
attending Physical Education and Sports Teaching department. 
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3. Method and Materials 
3.1. Participants 

Totally 23 males participant in Physical Education and Sports Teaching department with the average 
age 21.13 ± 0.91 years; height average 179.86 ± 4.88 cm, body weight 74.21 ± 8.81 kg and body mass index 
(BMI) 22.93 ± 2.48 kg/m2 have been voluntarily included in the study. The participants were divided into 
two groups: the high FMST™ (FMST™ total score≥14 points, n=5) and low FMST™ total score <14 points, 
n=18). 

3.2.  Procedure 
3.2.1. Body Weight and Height Measurement 

Weight and height measurement was carried out by a metal height scale with a precision of 1 mm 
while the participants are barefoot and upright, their body weights were measured with bare feet, shorts and 
t-shirts on electronic scale (Seca) with 100g precision. Body Mass Index (BMI) was calculated as weight (kg) 
/ height (m²). 

 3.2.2. Body Weight and Height Measurement 
Weight and height measurement was carried out by a metal height scale with a precision of 1 mm 

while the participants are barefoot and upright, their body weights were measured with bare feet, shorts and 
t-shirts on electronic scale (Seca) with 100g precision. Body Mass Index (BMI) was calculated as weight (kg) 
/ height (m²). 

3.2.3. Functional Movement Screen™ 
FMST™ consisted of 7 functional movements, including deep squat, hurdle step, in-line lunge, 

shoulder mobility, active straight leg raise, trunk stability push-up, and rotary stability respectively. Three 
corrective action patterns were not performed (impingement, press-up, and posterior rocking). All 
movements were evaluated with a scoring system between 0 and 3. These scores were; 0 was the lowest 
score and given when the athlete had the feeling of pain Cook et al., 2006 (6) 3 points were given when the 
movement was performed faultlessly, 2 points were given when the athletes performed the movements by 
compensation, and 1 point was given in case of the balance losses during the movement. In order to 
determine asymmetries in movements, some motion patterns were evaluated bilaterally (hurdle step, in-line 
lunge, shoulder mobility, active straight leg raise, push-up, and rotary stability) and the lowest score was 
recorded. The highest score that the participants can get is 21 Cook et al., 2006 (7). 

 3.2.4. Hand Grip Strength Test 
In order to determine the hand grip strength of athletes, Camry® digital hand grip dynamometer that 

can measure strength between 0-100 kg was used. After the dynamometer was adjusted according to the 
hand size of the participants, the arms of the participants were tested at an angle of 10°-15° from the 
shoulder and standing upright while resting. The elbow fexed at 90° and the wrist in a neutral position. 
Measurements were made in two attempts only from the dominant hand. The best grade was recorded as 
grip strength Hershkovitz et al. (15). 

3.2.5. Seat and Reach Test 
A seat and reach stand with 32cm height and 35cm length was used in order to determine the 

flexibility of the participants. The participants were asked to lie down on the floor with bare feet, lay the 
soles of the feet on the stand and reach as far as possible on the stand without bending their knees. The 
furthest point reached by the fingers was measured in cm. After the test was repeated twice, the furthest 
distance reached was recorded as the best score Ayala et al. (1). 

3.2.6. 505 Agility Test  
This test consists of completing a distance of 5m as a round trip after a 10m distance run performed 

for accelerating. After the track was set up, the photocell stopwatch system used in the Illinois test was 
placed on both the start and stop gates on the 5m line. In the direction of the distance run, the first gate was 
determined as the end and the second gate as the start. The round trip time of 5m distance was recorded in 
seconds. After the test procedure was verbally explained to the participants, they were allowed to do several 
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trials at low tempo to adapt to the test. 10 minutes were given to the athletes for warm-up before they started 
the test. This test was performed twice with 5 minutes rest and the best score was recorded Hazır et al. (13). 

3.2.7. Vertical Jump - Anaerobic Power Calculation 
Digital jump meter (Takei 5406 Japan) with a precision of 0.1cm was used for vertical jump 

measurements. After the digital indicator of the jump meter was tied to the waist of the participants and the 
rope was adjusted, the participants were asked to bend their knees 90° upwards to make a bipedal jump and 
fall into the circle on the ground connected to the jump meter at the landing phase. The jump was regarded 
as invalid and was repeated in case of leaving the circle after landing on the ground. The test was performed 
twice and the best score was saved Yu, (37). Sayers equation is used in determining anaerobic power Sayers 
et al. (32). 
Sayers Equation= Peak Power (W) = 60.7x ([jump height cm]) 45.3x (body mass [kg]) -205. (Sayers et al., 1999). 

3.2.8. 10m. Sprint Test 
The participants were given 10 minutes for a standard warm-up. Then, each participant was allowed 

to perform the 10m sprint test only twice. Photocell (New Test Power Time 3000 Oulu, Findland) was used 
to determine the time between start and finish. 2 minutes were given for resting between repetitions. The 
best results were recorded. The first gate of the photocell (gate) was located at the start point (0 m) and the 
other gate was located at the end point (10m) 80 cm above the ground. Ready participants waiting 50cm 
away from the first gate were asked to run 10m at maximum speed with the exit sign and the best result was 
recorded as the test score Galazoulas (11). 

3.2.9. 100m Speed Test 
100m running test of the participants was conducted by using the fourth lane of the dirt surface cinder 

track consisting of 8 lanes. Electronic photocell stopwatch was used in 100m running tests. The photocells 
were placed at the start point (0m) and the end point (100m). Each participant was allowed to perform two 
attempts and the highest score was recorded as the test score Hekim (14). 

3.2.10. Dynamic Balance 
Wooden dynamic balance board of sizes 50 x 50 x 1.5cm with a maximum inclination angle of 18° was 

used in measuring this test. In this test, the participants were asked to keep the platform stable during 30sec 
while they were on the balance board with double feet, their toes were 15° outwards and their heels were in 
the distance of 15cm. The test was terminated on the condition that any part of the balance platform touched 
the ground. Each participant was allowed to try 3 times. The best result was recorded in seconds using the 
stopwatch during the test Lemmink et. al. (19). 

4. Data Analysis 
IBM SPSS 20 packaged software of statistics was used in data analysis. Test of normality was 

implemented in order to determine whether the data has normal distribution or not. Test results have 
indicated that the data is not appropriate for normal distribution (p>0.05). Spearman correlation was used to 
examine the relationship among the data and Mann-Whitney U test was used for comparisons. The 
significance level was accepted as p<0.05.  

4. Results 
As shown in Table 1, the mean scores of experimental and control groups are nearly the same, 

indicating equality of two groups regarding their knowledge of targeted structures. 

Table 1. Descriptive Statistics of the Participants’ Physical Characteristics 

Variable High FMS™ n=5 
Mean ±Sd 

Low FMS™ n=18 
Mean ±Sd 

Age (year)  21.05 ± 0.23 21.40 ± 0.24 

Height (cm)  179.50 ± 1.24 181.20 ± 1.35 

Weight (kg)  74.11 ± 2.16 74,60 ± 3.74 

BMI* (kg/m2)  22.99 ± 0.60 22.71 ± 1.06 

*Body Mass Index 
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5 participants having high FMS™ and 18 participants having low FMS™ have been included in the 
study. It is observed that the average age of the high-successful participants is 21.05 ± 0.23 years, and the 
average age of the low-successful participants is 21.40 ± 0.24 years ± 0.66 years. It has been determined that 
average height of the participants having high success is 179.50 ± 1.24 cm, their body weight is 74.11 ± 2.16 
kg and body mass index is 22.99 ± 0.60 kg / m2, and that average height of the participants having low 
success is 181.20 ± 1.35 cm, their body weight is 74.60 ± 3.74 kg and body mass index is 22.71 ± 1.06 kg / m2 
Table 1. descriptive statistics of the participants’ physical characteristics. 

Table 2. Descriptive Statistics of the Participants’ Motor Performances 

Variable 
High FMST™ n=5 
Mean ±Sd 

Low FMST™ n=18 
Mean ±Sd 

Seat and Reach (cm)  27.52 ± 2.44 18.00 ± 2.91 

Hand Grip Strength (kg)  49.58 ± 2.29 49.68 ± 2.93 

Vertical Jump (cm)  48.94 ± 0.89 51.20 ± 2.13 

Anaerobic Power (W)  4327.76 ± 97.87 4338.80 ± 251.45 

505 Agility (sec)  2.42 ± 0.60 2.38 ± 0.08 

10 m Sprint (sec)  2.08 ± 0.02 2.12 ± 0.09 

100 m Speed (sec)  13.86 ± 0.11 13.88 ± 0.25 

Dynamic balance (sec)  08.43 ± 1.53 08.80 ± 1.95 

Abbreviation: FMST™= Functional Movement Screen Test, Centimeter =cm, kilogram =kg, W =watt, 
sec=second 

It was determined that while flexibility of the participants having high success was found to be 27.52 ± 
2.44cm; hand grip strength; 49.58 ± 2.29 kg, vertical jump; 48.94 ± 0.89cm; anaerobic power; 4327.76 ± 97.87 
W, 505 agility; 2.42 ± 0.60 sec, 10m sprint; 2.08 ± 0.02, 100m speed; 13.86 ± 0.11sec and dynamic balance 
averages 08.43 ± 1.53sec, flexibility of the participants having low success was found to be 18.00 ± 2.91cm; 
hand grip strength; 49.68 ± 2.93 kg; vertical jump; 51.20 ± 2.13 cm; anaerobic power; 4338.80 ± 251.47 W, 505 
agility; 2.38 ± 0.08 sec; 10m sprint; 2.12 ± 0.09 sec; 100m speed; 13.88 ± 0.25sec and dynamic balance means; 
08.80 ± 1.95sec Table 2. shows the descriptive statistics of the participants’ motor performances. 

Table 3. The Mann-Whitney-U Test Comparison of the Test Scores of the Participants’ Motor Performance Variable according to 
FMST™ Score Success Variable 

Variable Group N Mean R. Sum of 
Ranks 

U z p 

Seat and reach (cm)  
High FMST™ 
Low FMST™ 

5 
18 

7.10 
13.36 

35.50 
240.50 

20.500 -1.82 .04* 

Hand Grip Strength (kg)  
High FMST™ 
Low FMST™ 

5 
18 

13.80 
11.50 

69.00 
207.00 

36.000 -.67 .50 

Vertical Jump (cm)  
High FMST™ 
Low FMST™ 

5 
18 

14.70 
11.25 

73.50 
202.50 

31.500 -1.01 .31 

Anaerobic Power (W)  
High FMST™ 
Low FMST™ 

5 
18 

10.50 
12.42 

52.50 
223.50 

37.500 -.55 .57 

505 Agility (sec)  
High FMST™ 
Low FMST™ 

5 
18 

12.90 
11.75 

64.50 
211.50 

40.500 -.33 .73 

10 m. Sprint (sec)  
High FMST™ 
Low FMST™ 

5 
18 

13.20 
11.67 

66.00 
210.00 

39.000 -.44 .65 

100 m. Speed (sec)  
High FMST™ 
Low FMST™ 

5 
18 

12.10 
11.97 

60.50 
215.50 

44.500 -.03 .97 

Dynamic Balance (sec)  
High FMST™ 
Low FMST™ 

5 
18 

13.80 
11.50 

69.00 
207.00 

36.000 -.67 .50 

*(p <0.05) Abbreviation: Centimeter =cm, kilogram =kg, W =watt, sec=second 
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When the motor performance test scores of the participants according to FMST ™ success were 
compared, a significant difference was found in the flexibility variable in favor of the low successful group 
according to the mean ranks (p<0.05) (Table 3.).  

Table 4. Spearman Correlation Test Scores of the Participants’ Motor Performance Variable and FMST™ Score 

FMST™  
Total 
Score 

Seat and 
Reach 
(cm) 

Hand Grip 
Strength 

(kg) 

Vertical 
Jump 
(cm) 

Anaerobic 
Power (W) 

505 
Agility 

(sec) 

10m 
Sprint 
(sec) 

100m 
Speed 
(sec) 

Dynamic 
Balance 

(sec) 

r 0.390 -0.143 -0.216 0.119 -0.072 -0.095 -0.008 -0.143 

P-value 0.046* 0.515 0.321 0.588 0.745 0.665 0.971 0.514 

 *(p <0.05) Abbreviation: Centimeter =cm, kilogram =kg, W =watt, sec=second  

5. Discussion and Conclusion 
The relationship between FMST™ scores and motor performances of the students attending Physical 

Education and Sports Teaching department was compared and the difference between groups (High 
FMST™ - Low FMST™) was evaluated statistically in this study (Table 3.). Moreover, a positive relation 
between FMST™ scores and flexibility skills of the participants and a significant difference between groups 
were found.  

It has been stated in a study conducted by Cook et al. (8) that hip muscles require flexibility in optimal 
level in order to perform in-line lunge and hurdle step movements. In addition, the flexibility of the 
hamstring, gastrocnemius, and soleus muscle is evaluated during the active straight-leg raise movement. For 
this reason, the relationship between flexibility and FMST™ scores was investigated in this study.  

Okada et.al. (27) found that there was a moderate relationship between FMST™ scores of the women 
who were doing recreative sports and backward overhead medicine ball shot, while there was no 
relationship between FMST™ and core stability. Also, the current information between motor performance 
and FMST™ is still controversial Lockie et al. (21). As another result of our research, it was found that motor 
skill performance such as dynamic balance, strength, speed, agility, sprint and jump apart from flexibility 
has no relation with FMST™ scores and there is no significant difference according to FMST™ scores success 
status. In parallel with this result, in a study conducted by Parchmann and McBride (29), it has been 
indicated that FMST™ scores of the college golfers have no relation with their performances of 20m. sprint (r 
= -0.107), vertical jump (r = 0.249) and T test (r = -0.146). As a result of the same research, that they examined 
FMST™ and motor performance (10m 20m Speed, vertical jump, agility T test) and the speed of hitting the 
golf ball, it has been stated that FMST™ and motor performance may be inadequate in evaluating power 
Parchmann and McBride (29). Even though it has been stated that 1RM, bounce and running ability are 
related to sport-specific performance, unfortunately, limited research has been conducted to reveal the 
possible relationship of these variables with FMST™ Parchmann and McBride, (29). On the other hand, in 
the study conducted by Lockie et al., (22), it has been observed that female athletes who performed better in 
FMST™ performed worse in the directional speed tests. It has been reported in the study conducted by 
Butcher et al. (4) that strong core muscles play an important role in transferring the strength produced by the 
legs during the vertical jump to the upper extremity.  

Another result of our study is that there is no statistically relation and significant difference between 
FMST™ scores and hand grip strength. We think that the reason for this may be the fact that FMST™ 
movement patterns often require effective use of lower extremity and core muscles. In addition to this, even 
though hand grip strength gives an idea about the strength of the body in general Ruprai et al., (31); Erdoğan 
et al.(10); Jürimäe et al. (16), the FMST™ total scores may not be affected due to the effective use of forearm 
flexor muscles. In the study conducted by Armstrong and Greig, (30), the importance of FMST™ in terms of 
T agility performance was emphasized and it was revealed that there was a significant correlation with the 
performances of netball and rugby players. They stated that it was due to the fact that the relationship 
between FMST™, dynamic balance and agility performance originated from the difference of sport branch. 
On the contrary, in the study conducted by (Chang et.al., 2020), it was reported that there was no significant 
difference between FMST™ and the findings of agility T performance test, vertical jump star excursion 
balance test (SEBT). The study conducted by (Chang et.al., 2020), has shown similarity with the results of this 
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study and no relation has been found between FMST™ and agility.  
In this study, no significant difference and statistical relationship was found between bipedal dynamic 

balance and FMST™. Although both tests are evaluated bilaterally, the fact that the balance board apparatus 
used in the dynamic balance test is moving platform and FMST™ kit is fixed platform can be shown as the 
reason for this. Moreover, placing the heel into the test apparatus during the deep squat movement in 
FMST™ allowed the movement to be performed on a narrow base of support.  

As a result, the fact that there is no significant relationship between FMST™ and many of the motor 
performance variables can be explained in part with the Range of Motion (ROM) required for maximum 
success in FMST™. Even though it is thought that balance and agility skill are related and agility 
performance will improve with the development of balance skill at the same time Sporis et al., (36); Miller et 
al. (23). in previous studies Sporis et al. (36); Miller et al. (23), no significant relationship was found between 
505 agility performance and FMST™ scores in this study. This may be due to the fact that both tests require 
different neuromuscular coordination Kramer et.al. (17). In the study conducted by (Kramer et.al. (17), it was 
found that there was a positive correlation with FMST™, which evaluated the mobility and lower extremity 
stability of the participants, as a result of dynamic balance (SEBT) tests (Kramer et. al. (17). In a study 
conducted by Zou, (38), similar to the results of this study, no correlation was found between FMST™ scores 
of university student’s T agility test, stork balance, vertical jump, 50-yard dash, jump mat reaction time test, 
and coordination test. It is suggested that FMST™ is not an effective method for field testing and is not 
associated with any athletic ability. Therefore, it has been predicted that both age variable and FMST™ 
scores can be effective in determining motor performance. Three FMST™ movements (deep squat, hurdle 
step and in-line lunge) and unilateral drop jump, balance (center of pressure) and 36.6m sprint tests were 
implemented for thirty-seven healthy individuals (18 to 40 years old) by Hartigan et al. (12). As a result of 
this study, no relation was observed between in-line lunge and balance, power and speed. Lockie et al. (21) 
included twenty-two male team athletes (age = 24.23 ± 3.82 years) to investigate overall FMST ™ 
performance and versatile speed and jump skills with a focus on the lower extremity. It has been reported 
that there is no correlation as a result of their research. In this study, the fact that there is no relationship 
between FMST™ and motor performance components except flexibility shows parallelism with some studies 
in the literature.  

In conclusion, it can be said that the success of FMST™ has a relationship with and effect on flexibility, 
which is one of the components of motor performance, and it has no relation with and effect on strength, 
speed, agility, sprint. Also, Our results revealed that in no relation was observed between in-line lunge and 
balance, power and speed. Accordingly literature between motor performance with FMST™ is still 
controversial. For this reason, FMST™ test battery may not be sufficient in determining motor performance. 
It is thought that future studies will provide consensus on this issue. 
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Abstract 

Background: Lifting at work is considered an important risk factor for low back pain (LBP). Several 
directives for lifting at the workplace have been developed, such as European and inter-national directives. 
Lower back pain represents the third leading cause of self-perceived disability due to various diseases and 
indicates a major economic burden to society. Identifying risk factors appears to be of high importance for 
implementing suitable prevention programs. 

Objective: Aim of this study is to find if carrying heavy weight is a significant indicator in intensity of 
non-specific low back pain. 

Methods: The research was conducted in Physiotherapy Institute of Occupational Medicine (IOM) in 
Obiliq, Kosovo, during the period of one-year (2016) with 46 participants. All participants who were 
involved in this research were diagnosed with nonspecific Low back pain (LBP) based on KGNF (2006) 
guideline for low back pain.  

Results: Regarding the pain intensity, those who carried heavy weight had a mean level of pain of 9.6 
on the Visual Analogue Scale (VAS), compared to those who did not carry heavy weight who had a level of 
pain of 7.53. The difference between these two means is statistically significant. 

Conclusions: Carrying of heavy weight increased the level of pain in LBP, compared with other at 
different work position.  
Keywords: Non-specific Low Back Pain, Carry Heavy Weight, Working posture, Intensity of Low Back Pain. 

Introduction 
Non-specific low back pain is defined as low back pain not attributable to a recognizable, known 

specific pathology and has become a major public health problem worldwide.1 Approximately 90% of low 
back pain (LBP) is classified as non-specific.2  

Low back pain (LBP) is a leading cause of disability and interferes with quality of life and work 
performance.3 Some studies have indicated that occupational factors, including prolonged sedentary or 
office work hours, high workload/demands and inappropriate workstation designs, are associated with 
LBP.4 Previous research has indicated that prolonged sitting may be a risk factor for developing LBP.5 The 
direct and indirect costs of LBP are enormous due to excessive use of health services, absence from work, 
and lost productivity.6  

Lifting at work is considered an important risk factor for low back pain (LBP). Several directives for 
lifting at the workplace have been developed, such as European and inter-national directives. According to 
these directives, 25 kg is an acceptable weight limit when lifting optimally.7 

Sick leave for LBP is an important public health problem with both social, economic and health related 
consequences.8 Pain in the low-back region has been shown to be strongly associated with long-term 
sickness absence.9 In most cases return to work after sick leave due to LBP occurs within 1 month.10 The rate 
of recurrence of work disability related to back pain varies across populations, from 12% in Quebec, Canada, 
to 44% in England, in the United States nearly 33% of workers experienced multiple episodes of sick leave 
during the year following their injury.11 There are some data showing that in Kosovo working class people 
who perform manual labor are at increased risk of sick leave from work with LBP-related problems.12, 22 

Since LBP represents the third leading cause of self-perceived disability due to various diseases and 
indicates a major economic burden to society, identifying risk factors, appears to be of high importance for 
implementing suitable prevention programs.11 
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Methodology  
The research was conducted in Physiotherapy Institute of Occupational Medicine (IOM) in Obiliq, 

Kosovo, during the period of one-year 2016 with 46 participants. 
All participants who were involved in this research were diagnosed with nonspecific Low back pain 

(LBP) based on KGNF guideline for LBP.12 All of them were adults, with ages from 29 to 80 years and every 
participant agreed to the research and gave informed consent. 

Personal information of the participants included: date of birth, working experience, occupation, level 
of education, duration of illness, forced working position, the pain location (along the leg, which leg, 
dominant/non dominant side). Level of pain was measured with Visual Analogue Scale (VAS). A self-
reported level of pain from participants was scaled from 0, no pain, to 10, maximum of pain. Data about sick 
leave were collected from medical cards in the Institute of Occupational Medicine Medical, Obiliq, Kosovo. 
The data about patients’ sick leave in 2016 were related to the nonspecific LBP. 

The license for research was approved by the Management of the Occupational Medicine Institute and 
by the Committee (board) for professional ethics of the Ministry of Health of Kosovo in 2016, the license 
holds the following number 04/2016, with date 19.04.2016. 

In this study, 46 participated, with an average age of 57 years old, 25 years working experience, an 
average weight of 83 kg, average height of 172 cm, an average Body Mass Index (BMI) of 28, an average 
duration of LBP of 9.5 years, average VAS of 7.55, an average number of physiotherapy sessions of 10.66, 
and level of pain at the end of the treatment at 2.23 (See Table 1 for Standard Deviations, Minimum and 
Maximum). 

The data were analyzed using descriptive statistics, crosstabulations, t-tests, correlations, and Chi-
Square Tests. The Statistical Package IBM SPSS Statistics 21.0 was used to analyze the data. 

Results 
Those who carried heavy weight had an average duration of disease of 9.2 years, while those who did 

not carry heavy weight had an average duration of disease of 9.53 years. However, there was no significant 
difference (p=0.926) regarding the duration of disease between those who carried heavy weight and those 
who did not carry heavy weight (Table 2). 

Those who had a lengthy stay in one position had an average duration of disease of 10 years, while 
those who did not have a lengthy stay in one position had an average duration of disease of 9.45 years. 
However, there was no significant difference (p=0.877) regarding the duration of disease between those who 
had a lengthy stay in one position and those who did not have a lengthy stay in one position (Table 2). 

Those who were seated had an average duration of disease of 8.83 years, while those who did not 
work in a seated position had an average duration of disease of 10.22 years. However, there was no 
significant difference (p=0.489) between these two groups (Table 2). 

Those who worked standing had an average duration of disease of 10.59 years, while those who did 
not work standing had an average duration of disease of 9.03. However, there was no significant difference 
(p=0.475) between these two groups (Table 2). 

Regarding the pain intensity, those who carried heavy weight had a mean level of pain of 9.6 on the 
VAS, compared to those who did not carry heavy weight who had a level of pain of 7.53. The difference 
between these two means is statistically significant (Table 3).  

Regarding sick leave during period of treating with physical therapy (in days), there is no statistically 
significant at all of groups in work position:  carried heavy weight, lengthy stay in one position, seated and 
standing (Table 4). 

There was no statistically significant correlation between any of the measured factors like BMI, VAS, 
sick leave during period of treating with physical therapy, and duration of diseases (Table 5). 

Discussion 
The incidence of LBP is associated to the character and moderation of the quality of physical activities. 

There are multiple causes of low back pain, which in most of cases is difficult to specify. 
European standards for safety of machinery, Human physical performance, present that lifting 

weights above 25 kg is unsafe. Same recommendations we have at other international directives.13 14 

In this research the effect of work activities at the intensity of lower back pain was investigated. The 
findings showed that people who carried heavier weight had significantly higher pain intensity compared to 
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those who did not carry heavy weight. In other research, similar data was found, for example Heneweer H, 
et al. (2011) found that lifting heavy weights labor and repeatedly lifting weight is a very high risk for LBP.15 
Also, according to Sudha Pandalai (2016) using the Liftin composite index, lifting heavy weights has a huge 
influence on LBP in workers generally.13 

There is a guide for taking care of the lower back while working, and lifting heavy weight, in which 
states that the effect of lifting exposure on LBP was assumed to be linear with an increasing risk of LBP with 
increasing exposure.16,17 

Moreover, non-specific LBP significantly predicts sick leave and work disability in the workplace. In 
accordance with other authors, in this research it was found that lifting heavy weight at work plays an 
important role in LBP.18,19,20 

However, there was no significant difference in the conducted research regarding the duration of 
disease between those who carried heavy weight and those who did not carry heavy weight also regarding 
the duration of disease between those who had a lengthy stay in one position and those who did not have a 
lengthy stay in one position. On the contrary, the findings of Ognibene and coworkers, support the 
hypothesis that LBP can be decreased by combining sitting and standing during work, and that the quality 
and adaptability of the furniture inventory in the offices is of great importance.21 

Moreover, there was no statistically significant correlation between any of the measured factors like 
BMI, VAS, sick leave during period of treating with physical therapy, and duration of diseases. Also, in the 
length of staying in one position, there was no statistically significant difference between age groups, 
between levels of education, between genders, and between different BMI categories. 

Conclusion 

Carrying of heavy weight increased the level of pain in LBP, compared with others at different work 
position. However, the other measured factors (years, BMI, years of experience, weight, hight etc) were not 
found to have statistically significant relationship. 
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Tables 

Table 1. 

  
Mean Std. 

Deviation 
Minimum Maximum 

Years 57.00 11.54 29.00 80.00 

Working experience (in years) 25.32 12.40 0.00 43.00 

Weight (in kg) 83.00 10.74 62.00 105.00 

Height (in cm) 172.21 8.60 153.00 186.00 

BMI 28.01 3.19 19.84 34.20 

Duration of disease (in years) 9.50 7.44 0.00 30.00 

VAS 7.55 1.85 3.00 10.00 

Number of physiotherapy sessions 10.66 3.14 5.00 21.00 

Level of pain at the end of treatment 2.23 1.79 0.00 6.00 

Sick leave during period of treating with physical 
therapy (in days) 

8.14 7.00 0.00 21.00 

Table 2.  Duration of disease (in years) 

   

    N Mean 
Std. 
Deviation 

Std. Error 
Mean 

P-value (T-
Test) 

Carrying heavy weight      

 Yes 5 9.20 6.34 2.84 
0.926 

  No 51 9.53 7.60 1.06 

Lengthy stay in one position      

 Yes 5 10.00 7.84 3.51 
0.877 

  No 51 9.45 7.48 1.05 

Seated      

 Yes 29 8.83 7.91 1.47 
0.489 

  No 27 10.22 6.99 1.35 

Standing      

 Yes 17 10.59 7.31 1.77 
0.475 

  No 39 9.03 7.54 1.21 

       

Table 3.  Level of Pain 

   

    N Mean 
Std. 
Deviation 

Std. Error 
Mean 

P-value (T-
Test) 

Carrying heavy weight      

 Yes 5 9.60 0.89 0.40 
0.008 

  No 51 7.35 1.80 0.25 

Lengthy stay in one position      

 Yes 5 7.40 1.52 0.68 0.848 
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  No 51 7.57 1.89 0.26 

Seated      

 Yes 29 7.41 1.99 0.37 
0.562 

  No 27 7.70 1.71 0.33 

Standing      

 Yes 17 7.24 1.60 0.39 
0.400 

  No 39 7.69 1.95 0.31 

       

       

Table 4. Sick leave during period of treating with physical therapy (in days) 

   

    N Mean 
Std. 
Deviation 

Std. Error 
Mean 

P-value (T-
Test) 

Carrying heavy weight      

 Yes 5 10.80 7.85 3.51 
0.378 

  No 51 7.88 6.94 0.97 

Lengthy stay in one position      

 Yes 5 13.60 2.07 0.93 
0.067 

  No 51 7.61 7.09 0.99 

Seated      

 Yes 29 7.55 6.79 1.26 
0.517 

  No 27 8.78 7.29 1.40 

Standing      

 Yes 17 6.76 7.55 1.83 
0.335 

  No 39 8.74 6.76 1.08 

Table 5. Correlations 

  BMI VAS 

Sick leave during 
period of treating 
with physical 
therapy  

Duration of 
disease 

BMI 
Cofficient 1 0.045 -0.189 0.043 

p-value 
 

0.741 0.163 0.755 

VAS 
Cofficient 0.045 1 -0.012 -0.089 

p-value 0.741 
 

0.931 0.513 

Sick leave during 
period of treating 
with physicaltherapy  

Cofficient -0.189 -0.012 1 -0.174 

p-value 0.163 0.931 
 

0.199 

Duration of disease 
Cofficient 0.043 -0.089 -0.174 1 

p-value 0.755 0.513 0.199   
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Abstract 
The effectiveness of a push-off in many sports is an integral indicator of skill, since when performing a 

push-off, literally all organs and systems of the body get engaged in interaction. The push-off (take-off in 
high jump) sets the dynamic foundation of high sports results and creates conditions for effective interaction 
of internal and external forces. 

Using special tests, it is possible to determine the functioning level of discrete body systems, which 
directly define a result in a sports exercise, thus making it possible in the process of training sessions to 
purposefully influence the stimulation of individual systems, increasing their functioning level. 

This situation requires specialists to develop priority areas that would allow them to discover the 
reserves for achieving high sports results. Particularly acute is the problem associated with the use of 
modern technological approaches that allow monitoring the condition of athletes and their readiness for 
competitions. 
Keywords: control, technology, take-off, electromyography, efficiency. 

1. Introduction 
Regular functioning of a control system is impossible without information about the state of the 

managed system and its environment; transferring this information to its processing site in order to develop 
management, implementation and efficiency control commands (Platonov, 2004; Kutek, 2014). 

When managing such a complex dynamic system as sports training, where the coach acts as the 
controlling subsystem and the athlete as the controlled subsystem, all the basic management patterns have to 
be take into account. The athlete’s variable performance condition, which often changes under the influence 
of a number of factors, must be constantly taken into account by making adjustments to the training 
program. This problem is solved on the basis of feedback, according to which the control system should 
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receive information about the effect achieved by one or another action of the control object (trainer) aimed at 
the controlled object (Laputin, 1997; Matveev, 1999; Volkov, 2002; Akhmetov, 2016).  

In our research, a high jump with the run-up was used as a movement pattern. To date, the 
biomechanical characteristics of the push-off and take-off in high jumps have been described in sufficient 
detail (Strizhak, 1992; Bobrovnik, 1992, 1999; Kozlova, 2001; Kutek, 2012; Akhmetov, 2016–2019), i.e. its 
external structure has been studied. However, for a number of reasons, information on the internal structure 
of this sports exercise is also of great interest. As a rule, the electromyography method is widely used in 
experimental practice for this purpose, which makes it possible to analyze in detail some aspects of 
intermuscular coordination (Bobrovnik, 1992, 1999; Akhmetov, 2017). This information in its turn, could be 
used to clarify  the high jump technique and would contribute to a more rational selection of training tools in 
the process of training qualified athletes.  

Take-off in high jumps is one of the leading elements that influence the result, and, as V.G. 
Konestyapin observes, violation of the jump structure primarily occurs at the moment of the take-off foot 
support reaction. The great importance of the support reaction is determined by the fact that the height of 
the jumper's flight depends on it (Konestyapin, 2005) 

In high jumps, some movement elements are short-term (for example, the take-off duration is 0.13–
0.19 s), therefore it is almost impossible to evaluate them even for a very experienced specialist. 
Additionally, it is necessary to take into account that a person sees only spatial characteristics of movements 
and does not notice dynamic features, and especially the internal picture of muscle work, which is 
sometimes a determining factor in mastering an effective technique (Kozlova, 2001; Bobrovnik, 2007; Kutek, 
2011; Akhmetov , 2019). 

Thus, in the training process has to include tools that allow controlling the take-off efficiency in 
jumping types of athletics. 

2. Study Objective 
The use of electromyography in the control process while training qualified athletes.  
In modern coaching, in some types of athletics (for example, in high and long jumps with a run-up), 

sporting result depends on the take-off efficiency, therefore, the development and use of adequate means of 
assessing the take-off efficiency is one of the urgent tasks facing sports science (Kutek , 2011–2014; 
Akhmetov, 2016, 2019; Yavorska, 2009). 

At present, a wide variety of sports tests have been proposed, based on which the take-off efficiency is 
estimated (long and high jump, standing long jump, triple jump from foot to foot, etc.) (Strizhak, 1999; 
Bobrovnik, 1999, 2007; Kozlova, 2001).  

Despite the undoubted value of these tests, they have one common drawback, which can be narrowed 
down to the following: these tests establish the fact that the athlete who showed the best result in the test 
exercise has the best take-off level. That is, we get only the external movement characteristic. However, 
during such tests, there is lack of information about the neuro-muscular apparatus efficiency (performance 
coefficient) realized when performing the test exercise. 

To eliminate this drawback, we suggest an electromyographic assessment of the take-off efficiency of 
athletes. According to this methodological approach, the ratio  of the electromyogram (EMG) numerical 
value, recorded during the take-off to the maximum M-response caused by indirect muscle stimulation is 
used as the  realization degree measure of the athletic power capacities. An indicator of the take-off time is 
used as an estimate of the speed parameters.  

The M-response is the simultaneous maximum reduction of all motorial units that are part of a given 
muscle under a certain mode of electrical stimulation. The M-response value for a muscle is taken as 100% in 
a comparative analysis. 

The objective of our study was to offer an electromyographic assessment of the take-off efficiency 
during the performance of athletics jumps. 

3. Research Methods 
As it has already been noted, in our research, a high jump with the run-up was used as a movement 

pattern. 
The maximum M-response was recorded from the medial head of the gastrocnemius muscle. 

Herewith the nerve was simulated in the popliteal fossa with a 2 ms rectangular pulse. EMG recording was 
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carried out using the Sport-4 telemetry equipment with further recording on a Nihon-Kohden 
magnetograph. The amplitude characteristics of EMG in this study are presented in conditional units, that is, 
in the area of the integrated electromyogram, and not in its absolute values. 

Before conducting these experiments, two experimental groups were created. The first group included 
highly qualified athletes, world class masters of sports in high jump. The data obtained in studies on these 
athletes were taken for reference in the comparative analysis. The second group consisted of qualified 
athletes of the II–I categories, almost equal in terms of performance among themselves. 

4. Research Results 
Temporal characteristics of electromyograms. Table 1 presents the data on the of the electrical activity 

duration in four muscle groups during the take-off in high jumps.  

Table 1. Comparison of muscle electrical activity duration(ms) during a take-off among high jump athletes of different 
skill level 

 Groups Statistical Characteristics / Muscles  М % M m σ V % t P 

reference 
 n=3 

1. Gastrocnemius, take-off leg 175 100 175 3,3 10,3 6,0 –  

2. Quadriceps, take-off leg 153 100 153 2,3 7,2 5,1 –  

3. Tibial, take-off leg 182 100 182 4,6 14,3 8,2 –  

4. Quadriceps, swing leg 173 100 173 5,8 17,7 11,0 –  

experimental 
 n=12 

1. Gastrocnemius, take-off leg 209 113 209 3,8 16,8 8,1 5,97 <0,001 

2. Quadriceps, take-off leg 200 113 200 3,8 16,3 9,1 10,8 <0,001 

3. Tibial,  take-off leg 211 110,3 211 3,2 13,4 7,2 5,4 <0,001 

4. Quadriceps, swing leg 237 70,9 237 8,3 35,2 10,6 12,5 <0,001 

As far as the data suggest, the reference group and the studied experimental group display significant 
differences in the duration of muscle activity during the take-off. While the activity duration of the 
gastrocnemius, quadriceps, tibial muscle of the take-off leg and quadriceps femoris of the swing leg in the 
studied reference group is 175, 153, 182, 173 ms, respectively, the studied experimental group shows a much 
longer phase duration – 209, 200, 211, 237 ms, respectively. 

Electromyographic amplitude characteristics. Let us recall that the amplitude characteristics or the 
electromyogram area in our study a are presented in conditional units, that is, in the area of the integrated 
electromyogram, and not in its absolute values. 

A comparative analysis showed that the amplitude characteristics during a take off differ in different 
groups of the studied athletes. So, in the experimental group there is a significant quantitative decrease in 
the EMG area (357, 136, 305, 329 c.u. respectively), thus it is approximately half as low as that in the reference 
group (636, 305, 429, 477 c.u. respectively) (table. 2). These differences are statistically significant (p <0.001). 

Table 2. Comparison of muscular electrical activity area (c.u.) during a high jump take-off among athletes of different 
skill level 

 Groups Statistical Characteristics / Muscles  М % M m σ V % t P 

reference 
 n=3 

1. Gastrocnemius, take-off leg 636 100 636 5,8 17,7 3,1 – – 

2. Quadriceps, take-off leg 305 100 305 10,5 31,3 11,2 – – 

3. Tibial,  take-off leg 429 100 429 4,6 14,5 4,3 – – 

4. Quadriceps, swing leg 477 100 477 3,5 10,7 3,1 – – 

experimental 
 n=12 

1. Gastrocnemius, take-off leg 357 56,1 357 14,6 63,2 9,3 17,3 <0,001 

2. Quadriceps, take-off leg 136 44,3 136 5,7 24,3 14,4 14,4 <0,001 

3. Tibial,  take-off leg 305 70,9 305 3,8 16,5 6,4 19,3 <0,001 

4. Quadriceps, swing leg 329 68,8 329 12,7 54,8 11,2 14,2 <0,001 

The degree of power capacity use during a take-off. The method of electrical stimulation myography, 
as it is generally known, has some limited application scope. This is primarily determined by the fact that the 
motor nerve fibers of some muscle groups are located deep under muscles and are inaccessible to electrical 
activation. Therefore, to determine the degree of power capacity use during a take-off, we chose only 
gastrocnemius muscle group, and, as our study has shown, its activity is highest during the take-off in high 
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jumps. 
Comparison of the electromyogram area for the gastrocnemius muscle medial head with the M-

response amplitude area, extrapolated by duration, which is equal to that of the take-off phase showed that 
38.9% to 43.4% of the power capacity is realized by the reference group athletes, which averages 41.7%. 

In the experimental group, this indicator is not the same and ranges from 14% to 21%, and averages 
17.9% (Table 3). 

Table 3. The degree of power capacity use among athletes during the take-off 

Reference group Experimental group 

К-о 43,4 % S-v 21 % 

S-i 42,8 % H-v 20 % 

D-k 38,9 % S-v 19 % 

  М-v 15 % 

  К-k 14 % 

  S-v 18 % 

  А-n 17 % 

  F-о 20 % 

  B-n 21 % 

  S-n 18 % 

  M-i 17 % 

  N-n 15 % 

Thus, the results of this part of the study indicate that with a rational run-up and take-off, a rather solid 
temporal activity structure for different muscle groups and a clear distribution of thus developed effort degree 
are observed, which is displayed in  of the of electromyogram area recorded during the take-off. 

Should the take-off and repulsion technique be not refined, as it was, in the studied experimental group, 
this will cause the instability of both qualitative and quantitative temporal and power characteristics of the 
take-off, which is a consequence of imperfect intermuscular coordination and indicative low technical skills. 
This, obviously, predetermines their much lower degree of power capacity use during the take-off in 
comparison with the athletes, included in the reference group.  

5. Discussion 
The increasing intensity of modern sports training necessitates the search for new opportunities to 

improve managing the long-term training system for qualified athletes. 
Theoretical and experimental studies have shown that improving the training process control requires 

both theoretical and experimental substantiation of a large group of issues related to training qualified athletes. 
When assessing the level of speed and power features of athletes, it is possible to use the suggested 

electromyographic method, according to which, the numerical ratio value of the electromyogram value 
recorded during the take-off to the maximum M-response to indirect muscle stimulation is used as an indicator 
of the  power capacity use degree. 

The electromyographic approach to assessing the level of speed and power features of qualified athletes 
can be effectively used while testing the level of special physical and technical performance of qualified athletes 
in speed power sports, as well as during the selection of physical exercises aimed at improving these training 
parameters. 
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7. Conclusions 
The electromyographic methodology for assessing the take-off effectiveness can be used when testing 

the technical skill level of  qualified athletes, as well as when choosing physical exercises aimed at improving 
the parameters of the main sports exercise. 
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The conducted study does not exhaust all aspects of the problem. Prospects for further research will be 
aimed at developing and implementing new methods of control in sports practice, with the purpose to increase 
the effectiveness of the  technical skill formation in the study of all speed power types of athletics. 
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Abstract 
The article presents an analysis of the dynamics of the students’ physical fitness while studying at 

Ukrainian higher educational institutions. The level of physical fitness was assessed by the results in 
exercises that characterize the development of basic physical qualities: speed qualities (100 m run), speed 
and power qualities (long standing jump), power qualities (pull-ups, push-ups, and sit-ups for males; flexed 
arm hang, push-ups, and sit-ups for females), endurance (3000 m run for males and 2000 m run for females), 
flexibility (bending forward from a sitting position), agility (4 x 9 m shuttle run). The study was conducted in 
Polissia National University in 2013-2019. 16 groups of the students from the faculties of economics, 
agronomy, ecology, technology, agricultural management, and agriculture mechanization took part in the 
study; in total, the research involved 369 students, including 195 males and 174 females. The research 
methods included the analysis and generalization of scientific, educational and methodical literature on 
physical education, the methods of conceptual and comparative, system and structural analysis, pedagogical 
observation, testing, the methods of statistical data processing. The study found that during the period of 
study at higher educational institutions, both male and female students had no significant improvement in 
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the results of most tests. Moreover, the students’ results in the endurance, power, and flexibility exercises 
deteriorated. The analysis of the dynamics of the students’ physical qualities development stated that the 
physical fitness level of the both male and female students of 1st-4th years was generally unsatisfactory. At 
the same time, the results of females were significantly lower than that one of male students throughout the 
whole studying period. This indicates a lack of efficiency of the current system of physical education at 
higher educational institutions of Ukraine. Among the reasons for the decrease in the physical fitness level of 
senior students are insufficient health and training orientation of physical education; insufficient material 
and technical base; low motor activity of students; the lack of students’ interests, motives and needs for 
physical exercises, a low physical state level of school graduates, etc. 
Keywords: physical education, physical fitness, physical qualities, students. 

Introduction 
The insufficient level of the students’ physical fitness and no tendency to its increase among the 

students is caused by the low quality of physical education both at school and at higher educational 
institutions (HEI) of Ukraine, the intensification of bad habits among young students, the lack of interest and 
steady motivation for regular physical exercises and the implementation quality of the state programs for the 
development of physical culture and sports in Ukraine. 

The information about the state of the students’ physical fitness is important for the optimal definition 
and normalization of physical activity in physical education process at HEI. Physical fitness is to some extent 
an indicator of the students’ physical activity, and an integral indicator of the body organs and systems 
functioning. A teacher is able to determine the level of functioning of certain body systems that can directly 
affect the students’ state of physical fitness and health with the help of physical exercises and tests. 

The physical fitness of the students of HEI have been the subject of research by many authors [1-4], the 
results of which show the students’ physical fitness deterioration during four years of study at HEI. It was 
proved that the physical fitness level of students is influenced by many factors, some of which do not 
directly depend on the scientific and methodological support of the physical education process, professional 
level of teaching staff, material and technical support, sports facilities of HEI and the state of sports mass-
participated health and fitness activities. All factors that affect the physical fitness level of students can be 
divided into two general groups: 1) those that a university applicant has or that influenced one’s life before 
entering the university; 2) those that directly affect a student while studying at the university. The level of 
influence of these factors also depends on the individual characteristics of students, teachers and many other 
factors that may arise in the process of physical education [5, 6].  

Regular physical exercises increase the volume of the heart muscle gradually, the network of blood 
vessels expands; change the blood composition (increase the number of erythrocytes, hemoglobin); increase 
the chest volume and the vital capacity of the lungs; improve the activity of the central nervous system, 
mental performance; increase the intensity and concentration of attention [7, 8]. Physical exercises provide 
favorable conditions for the optimal functioning of the whole body, not just the muscular system [9, 10]. 
Selecting special exercises, dosing them, depending on the physical condition, it is possible to purposefully 
affect the body, change its specific functions, restoring damaged systems. Gradually increased volume of 
physical activity provides general fitness of the body, which is the basis for improving the general physical 
condition and efficiency of students, which will have a positive influence on the efficiency of their 
professional activity [11]. 

2. Literature Review 
Many scientists [12, 13, 14] note the low physical fitness level of students in most regions of Ukraine 

that corresponds to 1-3 points of the state system of physical fitness testing. As a result of testing, the 
scientists revealed the initial level of the physical fitness of first-year students, among who 18% had a low 
level (a poor grade); 49% – lower than the middle (an unsatisfactory grade); 20% – the middle (a satisfactory 
grade); 13% – above the middle (a good grade). No students with a high level of physical fitness were found. 

The works of scientists [15] determined that more than 45% of HEI students did not meet the program 
requirements, namely, 17-20% did not meet the standards of endurance, power, and speed and power 
qualities; 12-15% – did not meet the standards of other types of exercises included in the state tests; 28-34% 
of third-year students and 20-25% of fourth-year students could not meet state test standards totally; 
according to the indicators of functional and physical fitness, the indicators of the vital capacity of the lungs, 
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the 3000 m run, pull-ups, and others were not homogeneous. The other scientists also paid attention to the 
low level of the students’ physical fitness [16]. According to their data, endurance, speed and power qualities 
were developed the least. Speed and agility were developed slightly better. The students of one age group 
had different levels of physical fitness. In general, it was determined that 37% of young people had a low 
level of physical fitness, 48% – middle and 15% – high. According to scientists [17], the level of certain 
physical qualities development of the male students of agricultural universities corresponded to the middle 
level (3 points). The lowest results were recorded in the long standing jump and 3000 m run. The author 
considered that the level of the students’ physical state in terms of health status was low. The research [18] 
shows that only 24.5% of the students had "good" physical fitness level, 61% – "satisfactory" and 14.5% – 
"unsatisfactory". At the same time, it was found [19] that the physical fitness level of 30% male students 
(excluding the standard for swimming) did not meet the requirements of state tests. 30% of students had a 
low level of physical fitness, 44 % – middle, 23% – above the middle, 3% – high. 67.6% of students with a low 
level of physical fitness were characterized by a low level of development of all basic physical qualities. 

The study of the dynamics of physical development, physical fitness and health of students during the 
whole period of study at HEI showed that the growth rate of physical fitness indicators was slowed down 
after the second year, and significantly reduced in the third, fourth and fifth years of study [20]. The senior 
students who had stopped attending compulsory physical education classes and were not engaged in 
physical exercises and sports on their own had a clear decrease in physical performance and health 
deterioration [19]. 

The scientists [21] indicate that the dynamics of the physical qualities growth is different and depends 
on the initial level. The highest intensity of physical fitness growth is observed in students with a low level 
of fitness. As a result, by the end of the first year, the level of physical fitness of students is gradually 
equalized. The highest rates of physical fitness are observed in the second year, which is explained by the 
age period when the greatest positive changes in the forms and functions of the body of students occur. The 
other studies [22, 23] mention that there are no significant positive changes in the physical development and 
physical fitness of most students while studying at HEI. The authors explain this situation by the weak 
organization of work on physical education and the lack of individual approach to students in physical 
exercises. 

Thus, according to literature sources [24-27], it is established that the main reasons for the low level of 
physical fitness and health of young students are the devaluation of the social prestige of a healthy lifestyle; 
underestimation of the social, health and educational role of physical education and mass-participated 
sports at HEI; a low level of the physical state of high school students and graduates who entered the 
university; the reduction of students’ interest in the traditional form of physical education classes; the focus 
of the physical education process on students' compliance with control standards; the lack of individual 
approach in the process of physical education; unsatisfactory conditions of study at HEI, which are related to 
the lack of material and technical base and sports equipment, etc. All of the above determines the relevance 
of conducting research to find new efficient forms and means of intensifying the physical education process 
at HEI. 

The aim of the study is to investigate the physical fitness dynamics of Ukrainian students during the 
period of study at higher educational institutions. 

3. Method 
The level of physical fitness was assessed by the results in exercises that characterize the development 

of basic physical qualities: speed qualities (100 m run), speed and power qualities (long standing jump), 
power qualities (pull-ups, push-ups, and sit-ups for males; flexed arm hang, push-ups, and sit-ups for 
females), endurance (3000 m run for males and 2000 m run for females), flexibility (bending forward from a 
sitting position), agility (4 x 9 m shuttle run).  

The study was conducted in Polissia National University (PNU) in 2013-2019. 16 groups of the 
students from the faculties of economics, agronomy, ecology, technology, agricultural management, and 
agriculture mechanization took part in the study; in total, the research involved 369 people, including 195 
males and 174 females. The study involved the students of the 1st-4th years of study. It was conducted 
according to the regulatory requirements listed in Table 1. The processing of the obtained results, their 
analysis, and formulation of conclusions was carried out at the Department of Physical Education of the 
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Polissia National University, Zhytomyr, Ukraine. 

Table 1. Regulatory standards for physical fitness of students [28] 

Physical qualities Tests Gender 
Standards/points 

5 4 3 2 1 

Speed 100 m run, s 
male 13.2 13.9 14.4 14.9 15.5 

female 14.8 15.6 16.4 17.3 18.2 

Endurance 
3000 m run, min, s male 12.00 13.05 14.30 15.40 16.30 

2000 m run, min, s female 9.40 10.30 11.20 12.10 13.10 

Speed and 
power 

Long standing jump, cm 
male 260 241 224 207 190 

female 210 196 184 172 160 

Power 

Pull-ups, reps male 16 14 12 10 8 

Flexed arm hang, s female 21 17 13 9 5 

Push-ups, reps 
male 44 38 32 26 20 

female 24 19 16 11 7 

Sit-ups in 1 min, reps 
male 53 47 40 34 28 

female 47 42 37 33 28 

Agility 4 х 9 m shuttle run, s 
male 8.8 9.2 9.7 10.2 10.7 

female 10.2 10.5 11.1 11.5 12.0 

Flexibility 
Bending forward from a 

sitting position, cm 

male 19 16 13 10 7 

female 20 17 14 10 7 

The following research methods were used to achieve the objectives: theoretical (the analysis and 
generalization of scientific and educational literature on physical education, the methods of conceptual and 
comparative, system and structural analysis), which made it possible to determine the state of physical 
fitness of students and the level of the individual physical qualities development, to systematize and 
generalize information about the object under study – the physical fitness level of students; empirical 
(pedagogical observation, testing) to diagnose the level of the physical qualities development of HEI 
students while studying at university; statistical data processing methods, which included the average 
statistical analysis of research results, were used for qualitative and quantitative processing of experimental 
data. During the examinations, the authenticity of the difference between the students’ indicators at the 
beginning and at the end of the investigation was determined due to the Student’s t-test. The significance for 
all statistical tests was set at p<0.05. 

4. Results and Discussion 

It is known that the general physical fitness of students is determined by the level of physical qualities 
development. The physical fitness analysis of the students of the main educational department of PNU 
(Tables 2 and 3) stated that the physical fitness level of the students of the 1st-4th years was considered 
unsatisfactory. During the period of study at HEI, both male and female students did not significantly 
improve the results in most tests. Moreover, the students’ results in the exercises for the development of 
endurance (3000 m run for males, 2000 m run for females), power (sit-ups for males, flexed arm hang for 
females), flexibility (bending forward from a sitting position for females) decreased during the study at HEI. 
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Table 2. The physical fitness dynamics of the students of PNU (males, n=195) 

Tests 
The year of study 

1st 2nd 3rd 4th 

3000 m run (min, s) 13.44.8 ± 1.15 13.33.9 ± 1.06 14.14.2 ± 0.54 14.05.3 ± 0.58 

100 m run (s) 14.16 ± 0.69 14.10 ± 0.73 14.10 ± 0.62 14.12 ± 0.62 

Long standing jump (cm) 220.48 ± 21.54 225.49 ± 13.87 225.30 ± 17.47 227.11 ± 17.39 

Push-ups (reps) 36.17 ± 7.46 39.37 ± 7.26 38.23 ± 6.23 39.96 ± 5.36 

Pull-ups (reps) 10.17 ± 4.89 11.49 ± 3.03 10.17 ± 3.52 11.02 ± 3.15 

Sit-ups in 1 min (reps) 41.19 ± 7.26 42.10 ± 6.48 38.66 ± 10.49 40.91 ± 7.38 

4 х 9 m shuttle run (s) 9.83 ± 0.58 9.59 ± 0.48 9.54 ± 0.50 9.40 ± 0.42 

Bending forward from a sitting 
position (cm) 

8.00 ± 6.80 10.92 ± 6.96 10.40 ± 6.32 10.49 ± 5.87 

The analysis of the obtained data showed that the physical fitness level of male students was 
significantly better than that of females. The male students of the 1st year gained 1.5-6.0 points, 2nd year – 2.3-
6.6 points, 3rd year – 2.0-5.3 points, 4th year – 2.1-5.6 points. The female students’ results were slightly lower, 
namely, the female students of the 1st year of study gained 1.0-4.3 points, 2nd year – 1.5-4.5 points, 3rd year – 
1.6-3.5 points, 4th year – 1.2-3.2 points. The comparison of the obtained results with the conclusions of many 
authors [2, 7, 10] showed that the students’ physical fitness indicators did not differ significantly and were 
mainly unsatisfactory. Our data confirm that this state of physical qualities development is characteristic of 
the majority of Ukrainian HEI. 

Table  3. The physical fitness dynamics of the students of PNU (females, n=174) 

Tests 
The year of study 

1st 2nd 3rd 4th 

2000 m run (min, s) 11.49.5 ± 1.13 11.38.6 ± 0.44 11.57.2 ± 0.48 12.08.5 ± 0.52 

100 m run (s) 17.98 ± 1.11 17.44 ± 0.99 17.51 ± 1.44 17.74 ± 1.23 

Long standing jump (cm) 163.60 ± 11.83 170.34 ± 13.18 169.11 ± 11.16 172.00 ± 11.34 

Push-ups (reps) 12.26 ± 6.23 16.57 ± 5.60 13.00 ± 5.98 14.36 ± 6.08 

Flexed arm hang, s 11.21 ± 8.31 13.14 ± 5.64 10.55 ± 6.67 10.41 ± 6.00 

Sit-ups in 1 min (reps) 35.81 ± 7.61 38.66 ± 8.70 37.98 ± 7.18 38.36 ± 6.70 

4 х 9 m shuttle run (s) 11.61 ± 0.57 10.90 ± 0.56 11.21 ± 0.54 11.06 ± 0.55 

Bending forward from a sitting 
position (cm) 

12.85 ± 6.08 14.89 ± 5.14 12.93 ± 6.50 12.61 ± 5.68 

According to the scale of the test results assessment specified in the State tests of the physical fitness 
assessment, five levels of physical fitness are derived: high, above the middle, middle, below the middle, 
and low [28]. All levels are evaluated with appropriate grades – 5-1 points. We introduced an additional 
physical fitness level – "very low", which accounted for "0" grade, for the students who received less than 9 
points for compliance with all the standards (this scale does not distinguish such grade). The study 
confirmed the need for such an assessment because 1.9-4.3% of male students had such a level of physical 
fitness, which accounted for less than 9 points for the implementation of eight standards (Table 4). These 
figures were even lower among female students – 4.5-10.6% (Table 5). 

Table 4. The generalized indicators of the PNU male students’ distribution by the physical fitness level 

The year of  
study 

Points / % of male students Total 
point 

Grade  
points “5” “4” “3” “2” “1” “0” 

1st – 9.6 46.2 40.4 1.9 1.9 24.1 2.63 

2nd 2.1 22.4 49.0 26.5 – – 27.4 3.00 

3rd – 29.8 34.0 25.5 6.4 4.3 24.4 2.79 

4th 2.1 23.4 51.1 17.0 4.3 2.1 26.2 2.96 

Average data 1.0 21.0 45.1 27.7 3.1 2.1 25.5 2.84 
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Table 5. The generalized indicators of the PNU female students’ distribution by the physical fitness level 

The year of  
study 

Points / % of female students Total 
point 

Grade  
points “5” “4” “3” “2” “1” “0” 

1st – 2.1 20.8 41.6 29.2 6.3 16.9 1.83 

2nd – 4.5 50.1 38.6 2.3 4.5 21.9 2.48 

3rd 4.3 12.8 10.6 38.3 23.4 10.6 19.0 2.08 

4th – 7.7 21.1 48.1 15.4 7.7 18.4 2.04 

Average data 1.1 6.8 25.1 41.9 17.8 7.3 19.0 2.10 

Among the male students of the 1st and 3rd years, there were no students with a high level of physical 
fitness identified. In the 2nd and 4th years of study, the number of such students accounted for 2.1%. During 
the period of study at HEI, the number of students with above the middle level of physical fitness tended to 
increase in the 2nd, 3rd, and 4th years of study. In the first year, their number accounted for 9.6% of the total 
number of respondents, and in the senior year, it increased two or three times. The number of students with 
the middle level of physical fitness was the highest in the 4th year (51.1%) and the lowest (34.0%) in the 3rd 
year. In the 1st year, it accounted for 46.2%, and in the 2nd year, the number of males with the specified level 
of physical fitness was slightly increased – 49.0%. In the first year of study, the number of males with below 
the middle level of physical fitness was 40.4% of the total number of respondents. In the 2nd year, their 
number decreased to 26.5%, in the 3rd – to 25.5%, and in the 4th – to 17%. The number of students with a poor 
and very poor level of physical fitness determined in the 1st year of study accounted for 3.8%, no students 
with such level were indicated in the 2nd year, and this number increased significantly to 10.7% in the 3rd 
year, and to 6.4% in the 4th year. Thus, it was defined that during the four years of study at HEI, the physical 
fitness level of males’ had been increasing by the 2nd year, and then it was slowed down and became lower. 
In the 4th year, there was a slight increase. The highest physical fitness level of males was observed in the 2nd 
year, and the lowest – in the 1st. 

There were no females with a high level of physical fitness during the period of study at HEI, except 
for the third year, where 4.3% of females with such levels were found. Only 2.1% of female students with a 
higher than the middle level of physical fitness were found in the 1st year, 4.5% in the 2nd year, 12.8% in the 
3rd year, and 7.7% in the 4th year. There were 20.8% female students with the middle level of physical fitness 
in the 1st year, 50.1% in the 2nd year, 10.6% in the 3rd year, and 21.1% in the 4th year. It was determined that 
the number of females who had below the middle level of physical fitness accounted for 41.6% in the 1st year, 
38.6% in the 2nd, 38.3% in the 3rd, 48.1% in the 4th. The first-year female students were revealed to have the 
highest rate of low and very low physical fitness level – 35.5%, the second-year female students had the best 
rate – 6.8%.  

Analyzing the physical fitness dynamics of students, it can be noted that the quantitative composition 
of students attributed to a particular physical fitness level differs among the authors, and in general, it 
characterizes a very low state of physical fitness of Ukrainian students, especially females. The number of 
females with poor and very poor physical fitness level was 9.3 times higher than the number of males with 
the same physical fitness level in the 1st year. There was a tendency to an increase in the number of female 
students with this level of physical fitness in the 3rd and 4th years. The difference in the indicators by 
different authors may depend on the total sample of students, specialty, region, methods of training, the 
level of physical fitness of students before entering HEI, the testing period, etc. 

The dynamics indicators of the students’ physical fitness during the period of study at HEI can 
provide fairly clear criteria for assessing the state of the physical education process, the development level of 
physical qualities and motor skills, the adequacy of tools and techniques used in the educational process, 
sports and mass-participated health and fitness activities, etc. The low level of the students’ physical fitness 
is accompanied by the lack of confidence in their actions, depression, adaptive discomfort, and the 
deterioration of recovery processes during physical and mental stress, satisfactory performance of the 
cardiovascular system, etc. 

In order to determine the physical fitness dynamics of students during the period of study at HEI, we 
assessed the students’ physical fitness level in each year of study. The dynamics of the students’ physical 
fitness are presented in Tables 6 and 7.  
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Table 6. The difference in the physical fitness of the PNU students of the 1st-4th years (males) 

The types of tests 
The difference between the years of study 

1st – 2nd 1st – 3rd 1st – 4th 2nd – 3rd 2nd – 4th 3rd – 4th 

3000 m run (min, s) + 10.9 – 29.4 – 20.5 – 40.2 – 31.3 + 8.9 

100 m run (s) + 0.06 + 0.06 + 0.04 0.00 – 0.02 – 0.02 

Long standing jump (cm) + 5.01 + 4.82 + 6.63 – 0.19 + 1.62 + 1.81 

Push-ups (reps) + 3.20 + 2.06 + 3.79 – 1.14 + 0.59 + 1.73 

Pull-ups (reps) + 1.32 0.00 + 0.85 – 1.32 – 0.47 + 0.85 

Sit-ups in 1 min (reps) + 0.91 – 2.53 – 0.28 – 3.44 – 1.19 + 2.25 

4 х 9 m shuttle run (s) + 0.24 + 0.29 + 0.43 + 0.05 + 0.19 + 0.14 

Bending forward from a sitting 
position (cm) 

+ 2.92 + 2.40 + 2.49 – 0.52 – 0.43 + 0.09 

Note. «+» – positive changes; «–» – negative changes 

The results show that during the period of study at HEI, test results did not increase in terms of all 
physical qualities. Both male and female students of the second year were indicated to have the largest 
increase in results in almost all exercises. Starting from the 2nd year, the growth rate of males was slowed 
down and decreased concerning some indicators. There was a slight increase in the physical fitness level 
from the 3rd to the 4th year. On the contrary, there was a slowdown in the growth rate of the females’ 
physical fitness after the 2nd till the 4th year. In the dynamics of four years of study, the total point of the male 
students’ physical fitness was significantly unchanged and accounted for 24.1; 27.4; 24.4; 26.2 points 
respectively, with the average result for the educational institution – 25.5 points. The dynamics of the female 
students’ physical fitness had significantly worse results, namely 16.9; 21.9; 19.0; 18.4 points, with the 
average result 19.0 points. 

The research showed that the current methods of physical education do not provide an increase in the 
physical fitness of a large number of students to the level of curriculum and state tests requirements during 
the period of study at HEI, and the progressive form of organizing classes with a specific sports focus has 
not been widely used in the work of the departments of physical education. 

Table 7. The difference in the physical fitness of the PNU students of the 1st-4th years (females) 

The types of tests 
The difference between the years of study 

1st – 2nd 1st – 3rd 1st – 4th 2nd – 3rd 2nd – 4th 3rd – 4th 

2000 m run (min, s) + 10.9 – 7.7 – 19.0 – 18.6 – 29.4 – 11.3 

100 m run (s) + 0.54 + 0.47 + 0.24 – 0.07 – 0.30 – 0.23 

Long standing jump (cm) + 6.74 + 5.51 + 8.40 – 1.23 + 1.66 + 2.89 

Push-ups (reps) + 4.31 + 0.74 + 2.10 – 3.54 – 2.21 + 1.36 

Flexed arm hang, s + 1.93 – 0.66 – 0.80 – 2.59 – 2.73 – 0.14 

Sit-ups in 1 min (reps) + 2.85 + 2.17 + 2.55 – 0.68 – 0.30 + 0.38 

4 х 9 m shuttle run (s) + 1.61 + 0.40 + 0.55 – 0.31 – 0.16 + 0.15 

Bending forward from a sitting 
position (cm) 

+ 2.04 + 0.08 – 0.24 – 1.96 – 2.28 – 0.32 

Note. «+» – positive changes; «–» – negative changes 

The studies also defined that the females’ physical fitness results are significantly lower during the 
whole period of study. This indicates a lack of efficiency in the current system of physical education at HEI 
of Ukraine. Ensuring a positive level of the students’ physical fitness during the period of study at HEI 
requires changes not only in the system of training classes’ organization but in general in the system of 
physical culture and health activities. Among the reasons for the decrease in the physical fitness level of 
senior students, the following issues can also be identified: insufficient health-improving and training 
orientation of physical education; insufficient material and technical base of HEI; the low motor activity of 
students; the lack of students’ interests, motives, and needs for physical exercises; insufficient development 
of the content of independent physical exercises, etc. 
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5. Conclusions 
The improvement of the physical education process of students requires scientific substantiation of the 

most effective methodological approaches and technologies for organizing and conducting classes, fitness, 
and health activities, as well as encouraging students to personally choose the type of physical activity or 
sports improvement. One of the criteria for evaluating the efficiency of the physical education process of HEI 
students is the level of general physical fitness and the development of certain physical qualities, as well as 
their positive dynamics throughout the period of study. The experimental work on determining the 
efficiency of the system of physical education for students in Ukraine proves the low efficiency, 
functionality, and adaptability of the existing system of physical education at HEI of Ukraine. 

It was determined that during the period of study at HEI, both male and female students had no 
significant improvement in the results in the majority of tests. Moreover, the students’ results in the exercises 
for the development of endurance (3000 m run for males, 2000 m run for females), power (sit-ups for males, 
flexed arm hang for females), flexibility (bending forward from a sitting position for females) decreased 
during the study at HEI. The analysis of the dynamics of the students’ physical qualities development stated 
that the physical fitness level of both male and female students of the 1st-4th years was generally 
unsatisfactory. At the same time, females’ physical fitness results were significantly lower than that of the 
males’ throughout the study period. This indicates a lack of efficiency of the current system of physical 
education at higher educational institutions of Ukraine.  

The scientific approach to the process of physical education of students requires new technologies of 
physical education, namely person-centered physical education, which should consider the process of 
purposeful development of the value potential of physical culture and sports, values of physical self-
improvement and a healthy lifestyle, the development of motor skills, individual fitness, and healthy 
lifestyle and social activity. 

The prospects for further research are aimed at developing a new system of physical education for 
students in accordance with the European education system at HEI, at giving priority to a person-centered 
choice of the types of physical activity that will enhance the motivational and value-based attitude of 
students to physical education. 
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Abstract 

The objective of the study is to investigate the relation between isokinetic knee strength and dynamic 
balance performance. 12 elite female volleyball players participated in the study voluntarily. The dominant 
and nondominant isokinetic leg strength, concentric extension and flexion of the participants were 
determined by means of an isokinetic dynamometer with the speed of 60° s-1, and the dynamic balance 
performance by isokinetic balance system. Spearman correlation analysis was used to determine the relation 
between isokinetic leg strength and dynamic balance performance. As a result of the analysis, a negative 
significant relation was found between 60° s-1 angular speed quadriceps and hamstring muscle strengths 
and dynamic balance performance (p<0.05). In consequence of this study, it was determined that the 
increase in lower extremity isokinetic strength improved balance performance significantly. It is considered 
that this result can be an important factor in decreasing the risk of injuries in athletes and preventing 
performance losses. It can be stated that athletes should practice exercises improving the isokinetic strength 
of knee circumference muscles in order to increase dynamic balance performance that is one of the important 
factors in physical fitness parameters’ performance in all branches of sports. 
Keywords: Volleyball, Isokinetic strength, Dynamic balance. 

Introduction 
A high level of efficiency in volleyball depends that physical fitness parameters such as strength, 

velocity, endurance, coordination are developed (İpek and Ziyagil, 2002, Şimşek et al. 2007). Volleyball 
players’ success depends on increasing their strength and maintaining it at a certain level and having a good 
balance control (Sayer, 2002). Balance is defined as the process of coordinated working process involving the 
protection of the center of gravity with the continual feedbacks of the visual, vestibular and neural senses of 
the neural-muscular system (Hrysomallis, 2011). An individual's balance performance is known to be 
associated with variables such as endurance, strength, and tonus of muscles (Howe et al., 2011; Leung et al., 
2011). Balance is the main component of the motor skills both in daily activities and sports (Al-Eisa, 2008). It 
is reported that balance skill is the determinant factor in the development of motor skills (Huxham2001). 
Static and dynamic balance plays an efficient role in the use of motor skills (Khasawneh, 2015; Moein and 
Movaseghi, 2016). While static balance is defined as providing the balance of the body in a certain position, 
dynamic balance is defined as providing balance at the moment of the body movement (Çankaya et, al., 
2014). In a study, it is stated that dynamic balance improves velocity and agility skills in athletes (İri, Engin, 
Aktuğ, 2018). It is thought that dynamic balance performance can be determinant in attack and defense 
organizations in volleyball. It is known that a developed dynamic balance performance in athletes has a 
protective effect in lower extremity injuries (O’Malley et al, 2014, Butler et, al. 2013), and lower extremity 
strength is quite important in displaying balance performance (Deniskina and Levik, 2001). 

Although main techniques in volleyball are performed by using upper extremity mostly, lower 
extremity can also be an important indicator especially for athletic performance. It is considered that there is 
a relationship between the knee circumference muscles’ strength that is the determinant in athletes’ 
performances and dynamic balance. There are studies in the literature evaluating the relation between lower 
extremity muscle strengths and balance performance (Çelenk et al. 2018, İri et al, 2016, Mohammedi et al, 
2012). This situation arises from that muscle strength and balance performance in the sports branches has 
different needs depending on the branch (Perrin et al. 2002). Thus, the objective of this study is to investigate 
the relationship between isokinetic knee strength in elite female volleyball players and dynamic balance 
performance. 
 
  

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (9)  
                 
   

 

158 
 

Method 
12 voluntary female volleyball players playing in Halkbankası Volleyball Team in the Sultans League 

in the season of 2017-2018 participated in the study. On the first day, isokinetic knee strengths of the players 
were determined, and on the second day their balance performances were specified. It was paid attention 
that the participants in the study did not have any muscle or ligament injury in the knee and thigh region in 
the last 6 months and did not perform any physical activity 24 hours before the measurements. Statures of 
the volleyball players participating in the study were measured with Seca brand (Seca, Germany) height and 
body weight measuring device, and body weight and body mass index with Tanita brand (Tanita BC-418 
Segmental, Tokyo, Japan) body analysis system device. 

Isokinetic Strength Test 
Lower extremity (knee) isokinetic muscle strength of volleyball players participating in the study was 

measured by specialists via Biodex brand isokinetic dynamometer (Biodex 3 Pro Medical System NY, 
Shirley) in Ankara University Sports Medicine Department. Before the test, volleyball players, optionally, 
performed warm-up at a gentle pace for 5 minutes on a bicycle ergometer or treadmill and 3-4 minutes of 
stretching exercises for the knee joint. After the warm-up, volleyball players were taken to the isokinetic 
dynamometer one by one. The bodies and leg thighs of the volleyball players were fixed on the seat from the 
middle by bands. Also, during the test, the release of the arms was prevented by holding the arms on both 
sides of the seat. Concentric hamstring - concentric quadriceps isokinetic knee strength test consisting of 10 
repetitions at 60°s-1 angular velocity was performed. 

Isokinetic Balance Measurement  
Biodex balance system (Biodex, Inc, Shirley, Newyork) was used for balance measurement. Among 

the data obtained as a result of the test, general stability index score was employed in the study. A high 
general stability score indicates that there is much balance loss. The stability scores of “0 degree” represent 
the best balance. Platform has the mobility level between 1-12. While the 12th level is the most stable 
platform, the 1st level is the most active platform. In the study, the tests were performed on one foot, 
standing straight and with open eyes. In order to determine the balance performance, 2nd level dynamic 
balance test was performed on both legs separately. Balance tests were performed for 30 sec, and rest 
intervals were 15 sec with 3 repetitions, and the best value was included in the study. 

Statistical Analysis 
The means and standard deviations (Sd) of the data were calculated as descriptive statistics. Spearman 

correlation analysis was used to examine the relation between isokinetic leg strength values and balance 
performance. All data were evaluated on SPSS statistics program (Version 24.0), and significance level was 
accepted as p<0,05. 

Results 
As shown in Table 1, the mean scores of experimental and control groups are nearly the same, 

indicating equality of two groups regarding their knowledge of targeted structures. 

Table 1. The Demographic Characteristics of the Volleyball Players 

Physical Characteristics Mean±Sd 

Age (year) 26.08±3.20 

Stature (cm) 182.25±5.64 

Weight (kg) 71.75±10.54 

Sport age (year) 14.16±5.32 
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Table 2. The Table of the Correlation Between Quadriceps and Hamstring Muscle Strength 

  Right Dynamic Balance  

 

Right Quadriceps 60°s-1  

R -.86* 

p .00 

N 12 

 

Right Hamstring 60°s-1  

R -.85* 

p .00 

N 12 

  Left Dynamic Balance 

 

Left Quadriceps 60°s-1 

 

R -.61* 

p .03 

N 12 

 

Left Hamstring 60°s-1 

R -.64* 

p .02 

N 12 

p<0,05 

When the table was examined, a negative significant relation was detected between both right and left 
legs quadriceps and hamstring strength and dynamic balance performance. In another saying, as the 
strength increases, dynamic balance performance also increases. 

Discussion and Conclusion 
In order for the players to be successful in volleyball, it is necessary to provide body control in a 

suitable mechanic as well as strength performance, that is, the balance control should be improved (Sayers, 
2000). To be able to provide and maintain balance is closely related to muscle tonus, muscle strength, muscle 
endurance and joint movement flexibility (Howe et al., 2011; Leung et al., 2011; Akarçeşme and Aktuğ; 2018; 
İbiş et al., 2015;). In studies, it is stated that lower extremity muscle group (ankle, hip, leg) is quite important 
in displaying balance skill (Deniskina and Levik, 2001; Runge et al., 1999). 

As stated in the Material and Method chapter of this study, balance skill is determined according to 
general stability index score. General stability index score’s being high shows that there is much balance loss. 
In other words, the general stability index score of “0” degree indicates maximum balance. In the study, the 
reason of that leg muscle strength had a negative correlation with balance performance is that the decrease 
in general stability index score actually indicates the increase in balance performance. That is, the findings in 
the study reveal that the increase in quadriceps and hamstring muscle strength and static and dynamic 
balance performances improves in parallel with each other. 

In a study conducted by Young et al. (2010) on young athletes, it is stated that the increase in lower 
extremity muscle strength improves static and dynamic balance performance. Young et al. (2010) associates 
this improvements in balance performance with the muscle coordination in the muscles and the increase in 
the motor unit contraction speed. In the study by Mohammadi et al. (2012), a 6-week strength program 
conducted on young male athletes for lower extremity, and it was stated that with the increase in the leg 
strength, improvements occurred in dynamic and static balance. In the study conducted by Çelenk et al. 
(2015) on 16 elite male athletes, the effect of the quadriceps and hamstring muscle strength on static and 
dynamic balance was investigated, and dynamic balance was classified as hard, medium and easy. In this 
study, the researchers stated that quadriceps muscle strength had a positive relationship with balance 
performance, and quadriceps muscle maintained balance especially in dynamic balance performance with 
increasing difficulty level. In a similar study, as a result of an 8-week Wii balance exercise performed by 
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young weightlifters, it was determined that both lower extremity muscle strength increased and balance skill 
improved. It is stated that this improvement in balance performance might be associated with the increase in 
lower extremity muscle strength (Siriphorn and Chamonchant, 2015). In other studies examining balance 
and strength parameters together, it was stated that the increase in the lower extremity muscle strength 
affected balance performance positively (Atay and Başalan, 2015; Mayson et al., 2008). In the study by İbiş et 
al. (2015) on the relationship between leg volume and mass of female volleyball players and balance 
performance, and the study by Akıl et al. (2016) on the same relation in elite athletes, a positive significant 
relation was determined between leg volume and mass and balance performance. Both İbiş et al. and Akıl et 
al. associated this improvement in the balance performance with the improvement in the strength 
performance depending on the increase in the cross-sectional area of the muscle. 

The studies mentioned above support our study, and it is emphasized that quadriceps muscle 
strength might create increase in the balance performance. Liman (2008) associates the positive relation 
between strength and balance with the improvement in the intramuscular and intermascular coordination, 
and accordingly the increase in the synergist and antagonist working capacities of extensor and flexor 
muscles. 

Consequently, it was determined that, in volleyball players, the increase in the lower extremity 
isokinetic strength improved balance performance significantly. It is considered that this result might be an 
important factor to decrease the injury risk in athletes and prevent performance losses. It can be stated that 
athletes should perform exercises improving the isokinetic strength of knee circumference muscles in order 
to increase balance performance, which is one of the important factors in physical fitness parameters’ 
performance in all branches of sports. 
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Abstract 
The article presents an analysis of the physical fitness level of the students of Ukrainian higher 

educational institutions during the last forty years. The physical fitness level of students was assessed by the 
results of exercises that characterize the development of basic physical qualities: speed (the 100 m run), 
power (pull-ups for males and push-ups for females), endurance (the 3000 m run for males and the 2000 m 
run for females), speed and power qualities (standing long jump). The study was conducted on the 
indicators of students (n=3964, including 1734 males and 2230 females) in 1982-2019. The research proved 
that the physical fitness level of parents was not better than that of their children – modern students: the 
results of the students of 2018-2019 in most of the exercises did not differ significantly from that of the 
students of the 80-90s of the last century (р˃0.05). The study defined that the low level of the students’ 
physical fitness dates back to Soviet times. However, the worst level of the students’ physical qualities 
development was found in 2018-2019; among the physical qualities of both males and female students, the 
worst development level was defined in the endurance and power exercises; females were determined to 
have a worse level than males which indicated the imperfection of the system of physical education in 
Ukraine, low motivation of students and unsatisfactory state of sporting and mass-participation health and 
fitness activities at higher educational institutions. The research determined that the system of physical 
education of the past is practically actual in Ukraine nowadays and it needs significant changes. This leads to 
the introduction of modern technologies of physical education and sports, the creation and modernization of 
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the material and technical base of higher educational institutions, the improvement of the system of physical 
education at school, conducting the research to improve teaching methods in physical education, 
intensifying the educational process of physical education taking into account the students’ person-centered 
choice of motor activity and a complex of ecological, socio-economic, psychological and pedagogical, 
sanitary and hygienic factors. 
Keywords: physical education, physical fitness, physical qualities, adolescent student. 

1. Introduction 
Physical education at higher educational institutions (HEI) of Ukraine is aimed at improving the 

functional capabilities of students, the development of their physical qualities (power, speed, endurance, 
flexibility, coordination) while improving special physical and technical readiness in motor activities, at 
activating volitional manifestations and the acquisition of professionally applied psychophysical skills and 
abilities, and in general, at the improvement of the students’ health [1, 2]. The students’ physical fitness level 
affects one’s working performance, health status, and the general readiness of a specialist for professional 
activity in the future [3, 4].  

One of the most important objectives of the system of physical education in Ukraine is to strengthen 
the health and physical fitness of students, to promote the acquisition of skills and abilities to use physical 
culture and sports in everyday life to maintain high efficiency and body recovery [5, 6]. The attitude of 
society to physical culture and sports at HEI requires the knowledge of health-improving aspects of the 
physical education process, which are based on morphofunctional capabilities, the initial level of physical 
fitness, the feature of the students’ disease incidence, the specifics of future professional activities, etc. [7, 8, 
9]. 

Recent researches [10, 11] suggest that the actual level of psychophysical readiness of the HEI 
graduates in Ukraine does not meet the modern requirements of life and professional work. This trend was 
confirmed by occupational diseases, injuries of the representatives of extreme and creative professions; the 
disorders in production technical processes related to the insufficient level of the physical and mental 
qualities performance of graduates [12, 13]. 

Physical fitness is an important characteristic of health and an integral indicator of the students’ 
physical activity [14]. The students’ physical fitness level depends on one’s mastery of the means, forms, and 
types of physical education that are used during educational and independent physical exercises. Using 
appropriate physical exercises and regulating the intensity of their performance, one can purposefully 
influence the stimulation of all body systems, increase the level of their functioning, thereby ensuring a high 
level of the students’ physical fitness of students [15].  

A significant amount of research is aimed at improving the students’ physical fitness, increasing the 
educational and humane orientation of physical education, developing interests and motives for physical 
exercises, refining program regulations for the educational process, forming a healthy lifestyle, enhancing 
physical activity, improving the assessment system of the students` physical fitness level, etc. [16, 17, 18. 19]. 
Despite such a wide range of research, the scientists are united in the fact that to improve the physical fitness 
of students, it is necessary to develop physical qualities on the basis of modern scientific advances 
comprehensively, systematically, and purposefully. The problem is that on the one hand, physical education 
should help ensure optimal adaptive responses of students’ organism to the effects of activities and social 
living conditions, and on the other hand, physical education that does not take into account the total 
influence of general physical activity, social factors and training activity on the body, can not fully ensure the 
efficiency of physical education, high resistance of the body to adverse environmental conditions, sufficient 
performance and quality of life [20, 21]. 

The mentioned facts indicate that the physical education system at HEI and a methodology for 
organizing and carrying out classes need further improvement, development, and scientific substantiation of 
the ways of educational process intensification. This obliges the researchers and teachers of higher education 
to look for new forms and methods of conducting classes, necessitates to organize the educational process in 
the way that the minimum number of weekly classes is maximally efficient [22]. One of the directions of this 
work is to find ways to improve the physical fitness level of students in the process of physical education. 
Many years of experience and research [23, 24] suggest that the physical fitness of HEI students is laid in the 
early years, especially while at school. The content and level of activities in physical education classes, and 
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ultimately the physical fitness level will largely depend on the level of readiness and health of a HEI 
applicant [25]. 

The study of the dynamics of the students’ physical fitness from a historical perspective will make it 
possible to assess the external influence factors and physical education means for further improvement of 
the physical education process at HEI of Ukraine. 

2. Literature Review 
The analysis of special literature [26, 27] shows that the existing methods of organizing physical 

education do not provide an increase in the physical fitness of a significant part of students during the 
period of study at HEI. Physical fitness is the student’s readiness to perform the physical activities provided 
by the curriculum. It shows the level of the physical qualities development that has been achieved in the 
process of physical education. Physical fitness is the result of the students’ physical activity, which is an 
integral indicator because almost all organs and systems of the body interact during the performance of 
physical exercises [1].  

According to many scientists [28, 29], the indicators of the students’ physical fitness dynamics while 
studying at HEI can provide quite clear criteria for assessing the state of the physical education process, the 
level of physical qualities and motor skills development, the adequacy of means and methodologies used in 
the education process, sporting and mass-participation health and fitness activities, etc. Investigating the 
students’ physical fitness dynamics during the whole period of study at HEI, the scientists found that the 
growth rate of the physical fitness indicators was slowed down after the second year of study, and 
significantly reduced in the third, fourth and fifth years [30, 31]. The senior students, who had stopped 
attending compulsory physical education classes and did not engage in physical exercises and sports on 
their own, showed a decrease in physical performance and health deterioration [9, 20]. 

Some studies [32, 33], which are aimed at investigating the students’ physical fitness dynamics for the 
first two years of study, can not give a complete picture of the dynamics of the students’ physical fitness 
during study at HEI. The researches of many scientists [34, 35] indicate that the dynamics of the physical 
qualities growth rate are different and depend on the initial level. According to scientists, students with a 
low level of readiness have the greatest intensity of physical fitness growth. As a result, the level of physical 
fitness of students has been gradually equalized by the end of the first year. The highest rates of physical 
fitness are observed in the second year, owing to the age period which brings the greatest positive changes 
to the body and its functions. The other studies [11, 26, 31] indicate that there are no significant positive 
changes in the physical development and physical fitness of most students during the study at HEI. The 
authors explain this by the poor organization of the work on physical education and the lack of individual 
approach to students conducting physical exercises. 

Analyzing the physical fitness dynamics of the students of different years of study according to the 
results of research [2, 5, 16, 36], it can be noted that the numerical composition of students, attributed to a 
particular level of physical fitness, differs among the authors, and in general, it characterizes a rather low 
physical fitness state of Ukrainian students, especially female. The number of female students with a poor 
and very poor level of physical fitness is several times higher than the number of males with a similar level 
of physical fitness in the first year of study [4, 9, 17]. There are big numbers of female students with the same 
level of physical fitness in the third and fourth years of study. The indicators difference of various authors 
depends on the total sample of students, specialty, region, methodology of training, the physical fitness level 
of students before entering a HEI, testing period, etc.  

In general, the scientists [3, 6, 7, 21, 23] state the low physical fitness level of the students in most 
regions of Ukraine. According to scientists, power, endurance, and speed-power qualities are developed the 
worst. Flexibility and speed are developed at a slightly higher level. The students of one age group are 
characterized by dissimilar physical fitness level. Most students with a low level of physical fitness are 
characterized by asthenic body type, due to the fact that their body weight and chest volume are less than 
the normal. The insufficient level of the students’ physical fitness and the lack of the trend towards its 
development during study at HEI are conditioned by the low quality of physical education both at school 
and at HEI, the intensification of bad habits among young students, the lack of interest and persistent 
motivation for regular physical exercises. The low physical fitness level of students comes with uncertainty 
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in their actions, depression, adaptive discomfort, the deterioration of recovery processes during physical and 
mental activity, satisfactory performance of the cardiovascular system, etc. [20, 29, 32].  

The aim of the study is to investigate the physical fitness level of the students of Ukrainian higher 
educational institutions from a historical perspective. 

3. Method 
The physical fitness level of students was assessed by the results in the exercises that characterize the 

development of basic physical qualities: speed (the 100 m run), power (pull-ups for males and push-ups for 
females), endurance (the 3000 m run for males and the 2000 m run for females), speed and power qualities 
(standing long jump). The study was conducted in 1982-2019 on the indicators of students (n=3964, 
including 1734 males and 2230 females), who were studying at Zhytomyr Agricultural Institute (1982-1991), 
Zhytomyr Agroecological University (1992-1998), Zhytomyr National Agroecological University (1998-2019), 
National Polissia University (from 2019 to date). The study involved first-year students according to the 
regulatory requirements presented in Table 1. The processing of the obtained results, their analysis, and 
formulation of conclusions was carried out at the Department of Physical Education of the National Polissia 
University (Zhytomyr, Ukraine). 

Table 1. The established standards for the physical fitness of students [37] 

Tests Gender 
The standards (grades) 

5 4 3 2 1 

100 m run, s 
male 13.2 13.9 14.4 14.9 15.5 

female 14.8 15.6 16.4 17.3 18.2 

3000 m run, min, s male 12.00 13.05 14.30 15.40 16.30 

2000 m run, min, s female 9.40 10.30 11.20 12.10 13.10 

Standing long jump, cm 
male 260 241 224 207 190 

female 210 196 184 172 160 

Pull-ups, reps male 16 14 12 10 8 

Push-ups, reps female 24 19 16 11 7 

The following research methods were used to achieve the aim of the study: theoretical (the analysis 
and generalization of scientific, educational and methodical literature on physical education, the methods of 
conceptual and comparative, system and structural analysis), which made it possible to determine the past 
and present state of the students’ physical fitness and level of individual physical qualities development, to 
systematize and generalize information about the object under study – the physical fitness level of students; 
empirical (pedagogical observation, testing) to diagnose the level of physical qualities development of HEI 
students during the long historical period; statistical data processing methods, which included the 
statistically average analysis of the research results, were used for qualitative and quantitative processing of 
experimental data. During the examinations, the authenticity of the difference between the students’ 
indicators at the beginning and at the end of the investigation was determined due to the Student’s t-test. 
The significance for all statistical tests was set at p<0.05. 

4. Results and Discussion 
The analysis of the results of both males and females in the 100 m run shows a clear pattern: the 

results of the female students in the 100 m run corresponded to the unsatisfactory grade during all the 
period, and the results of the male students – to the satisfactory grade (Table 2).  

 
Table 2. The dynamics of the students’ results (both male and female) in the 100 m run during the study period (1982-

2019), Mean±SD, s 

The years of study The number of students 
The study participants 

Male (n=1734) Female (n=2230) 

1982 n=67 males, 78 females 14.2±0.11 17.6±0.13 

1986 n=82 males, 93 females 14.1±0.10 17.5±0.12 

1990 n=88 males, 103 females 14.3±0.09 17.8±0.11 
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1994 n=97 males, 105 females 14.1±0.09 17.7±0.09 

1998 n=112 males, 129 females 14.0±0.08 17.6±0.10 

2002 n=184 males, 247 females 14.2±0.06 17.8±0.07 

2006 n=258 males, 387 females 14.1±0.05 17.9±0.06 

2010 n=294 males, 438 females 14.2±0.05 17.7±0.04 

2014 n=217 males, 295 females 14.2±0.06 18.1±0.07 

2018 n=187 males, 212 females 14.3±0.07 18.2±0.08 

2019 n=148 males, 143 females 14.4±0.08 18.4±0.09 

р1982-2019 ˃0.05 ˂0.001 
Legend: Mean – arithmetical average; SD – standard deviation; р1982-2019 – the significance of difference between the 
indicators of students at the beginning (1982) and at the end (2019) of the investigation according to the Student’s t-
test 

In general, there was a tendency of insignificant alternation of the improvement and deterioration of 
results in the 100 m run of both males and females throughout the study period. It should be noted that the 
worst results of the students (both male and female) in the 100 m run were recorded in 2018-2019 when 
physical education was transferred to an optional and independent form of training in Ukraine. The 
difference between the indicators of the speed qualities development of male students in 1982 and 2019 
accounted for 0.2 s and was not authentic (p˃0.05), the results of female students in the 100 m run were 
significantly decreased by 0.8 s (p˂0.001). The analysis of the results in the 100 m run showed that the 
introduction of a number of methodologies in the physical education process in the early 2000s, which 
should have significantly improved the students’ results in physical education and encouraged them to 
develop basic physical qualities, did not lead to the development of speed.  

The analysis of the male students’ results in the 3000 m run showed that throughout the study period, 
the level of endurance development was assessed as satisfactory (Table 3). In the 90s the results began to 
deteriorate and reached 14.22.6 min, s in 1998. In subsequent years, the males’ performance in the 3000 m 
run began to improve and reached the highest result 13.21.9 min, s in 2006. Since 2010 the results have 
started to deteriorate; the worst level of endurance development – 14.26.1 min, s was recorded in 2019, which 
confirmed the lack of the physical education system efficiency in Ukraine. It was found that during the study 
period, the results of male students in the 3000 m run deteriorated by 1.28.9 min, s, however, no significant 
difference between the indicators of 1982 and 2019 was found (p˃0.05). The average indicators in the 3000 m 
run also have some differences among various authors that may depend on the experimental sample of 
students, the testing period (at the beginning or at the end of the term), climatic conditions, region, HEI, etc.  

Table 3. The dynamics of the students’ results in the 3000 m run (males) and the 2000 m run (females) during the 
study period (1982-2019), Mean±SD, min, s 

The years of study The number of students 
The study participants 

Male (n=1734) Female (n=2230) 

1982 n=67 males, 78 females 13.37.2±1.84 12.24.2±1.93 

1986 n=82 males, 93 females 13.41.7±1.96 12.13.3±1.98 

1990 n=88 males, 103 females 14.09.5±1.07 11.57.8±1.76 

1994 n=97 males, 105 females 14.12.7±1.13 11.49.8±1.68 

1998 n=112 males, 129 females 14.22.6±1.31 11.58.8±1.73 

2002 n=184 males, 247 females 13.57.8±0.97 12.07.6±1.56 

2006 n=258 males, 387 females 13.21.9±0.88 11.42.3±1.17 

2010 n=294 males, 438 females 13.32.3±0.84 11.57.8±0.93 

2014 n=217 males, 295 females 13.33.6±1.16 12.07.4±1.89 

2018 n=187 males, 212 females 14.18.4±1.12 12.27.9±1.94 

2019 n=148 males, 143 females 14.26.1±1.29 12.51.4±1.96 

р1982-2019 ˃0.05 ˃0.05 

Legend: Mean – arithmetical average; SD – standard deviation; р1982-2019 – the significance of difference between the 
indicators of students at the beginning (1982) and at the end (2019) of the investigation according to the Student’s t-
test 
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The analysis of the female students’ results in the 2000 m run showed that the level of endurance 
development was assessed as unsatisfactory in 1982 and 1986, as well as in 2014-2019 and as satisfactory 
during all other years of the study. The results were improved in 2000 when the university had introduced a 
modular rating system for assessing the physical fitness level of students. The best result in the 2000 m run 
was recorded in 2006 (11.42.3 min, s), and the worst – in 2018 and 2019 (12.27.9 and 12.51.4 min, s). The 
difference between the female students’ indicators of the 2000 m run in 1982 and 2019 accounted for 27.2 s 
and was unreliable (р˃0.05) (Table 3). 

The study of the results in the standing long jump indicated that the results of male students were in 
the range of 218.1–229.1 cm during the whole study period (Table 4). In the period from 1982 to 2006, there 
was a slight improvement in the speed and power qualities of students. And there has been a steady decline 
in results since 2010 to date. In 2019, the lowest result in the standing long jump – 218.1 cm was recorded. At 
the same time, the level of speed and power qualities development of male students was assessed as 
satisfactory in 1990-2010, and as unsatisfactory in 1982, 1986, 2014-2019. During the study period, the 
performance of male students decreased by 5.5 cm, but the difference between the results of 1982 and 2019 
was not authentic (p˃0.05). Throughout the study period, the results of female students in the standing long 
jump were in the range of 163.9–172.6 cm, which corresponded to unsatisfactory grade (Table 4). It was also 
found that during the study period, the results were changed slightly, but no significant difference was 
found (p˃0.05). The lowest level of the speed and power qualities development of female students was 
found in 2019 (163.9 cm). This indicates that the Ukrainian physical education system for students is 
degrading; all current recommendations of the Ministry of Education and Science of Ukraine are not able to 
stop the decline in the level of physical fitness of young students.  

Table 4. The dynamics of the students' results in the standing long jump during the research period (1982-2019), 
Mean±SD, cm 

The years of study The number of students 
The study participants 

Male (n=1734) Female (n=2230) 

1982 n=67 males, 78 females 223.6±3.11 171.3±2.86 

1986 n=82 males, 93 females 223.6±3.07 171.6±2.93 

1990 n=88 males, 103 females 224.8±3.04 169.1±2.74 

1994 n=97 males, 105 females 225.2±2.99 168.7±2.34 

1998 n=112 males, 129 females 226.5±2.93 169.2±2.29 

2002 n=184 males, 247 females 228.7±2.74 172.6±2.05 

2006 n=258 males, 387 females 229.1±2.23 168.2±1.97 

2010 n=294 males, 438 females 224.2±2.19 167.4±1.85 

2014 n=217 males, 295 females 221.8±2.54 166.7±2.12 

2018 n=187 males, 212 females 219.4±2.71 165.7±2.28 

2019 n=148 males, 143 females 218.1±2.83 163.9±2.55 

р1982-2019 ˃0.05 ˃0.05 
Legend: Mean – arithmetical average; SD – standard deviation; р1982-2019 – the significance of the difference between the 
indicators of students at the beginning (1982) and at the end (2019) of the investigation according to the Student’s t-
test 

The evaluation of the male students’ results in pull-ups showed that throughout the study period, the 
level of power qualities development was assessed as unsatisfactory. The results in pull-ups were in the 
range of 7.5-10.3 reps, which was significantly lower than in the 100 m run and in the standing long jump 
(Table 5). The highest results in pull-ups were obtained in 2002-2010, when the university had introduced a 
modular rating system for assessing the physical fitness of students and additional minimum requirements 
for pull-ups for each year of study. The worst results in this exercise were recorded in 2019 (7.5 times). It was 
defined that during the study period, the level of the male students’ power qualities tended to deteriorate, 
but an authentic difference between the indicators of 1982 and 2019 was not determined (р˃0.05). 

The assessment of the female students’ power qualities in push-ups showed that the level of the 
power qualities development of females was assessed as unsatisfactory at all stages of the study – the 
average results were in the range of 7.4-13.3 times (Table 5). The dynamics of the female students’ results 
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improvement were observed in 2002-2010, and in subsequent years there is deterioration in the level of 
strength in female students. The worst results were determined in 2019. During the study period, the results 
of female students decreased by 0.9 times but did not change authentically (p˃0.05). 

Table 5. The dynamics of the students' results in pull-ups (males) and push-ups (females) during the study period 
(1982-2019), Mean±SD, reps 

The years of study The number of students 
The study participants 

Male (n=1734) Female (n=2230) 

1982 n=67 males, 78 females 8.4±0.61 8.3±0.46 

1986 n=82 males, 93 females 8.1±0.58 8.9±0.44 

1990 n=88 males, 103 females 7.7±0.62 10.4±0.42 

1994 n=97 males, 105 females 7.9±0.67 8.9±0.39 

1998 n=112 males, 129 females 8.4±0.55 9.1±0.40 

2002 n=184 males, 247 females 10.3±0.48 10.8±0.32 

2006 n=258 males, 387 females 8.5±0.40 12.5±0.29 

2010 n=294 males, 438 females 10.1±0.37 13.3±0.27 

2014 n=217 males, 295 females 9.1±0.39 9.0±0.31 

2018 n=187 males, 212 females 8.1±0.42 7.9±0.36 

2019 n=148 males, 143 females 7.5±0.54 7.4±0.39 

р1982-2019 ˃0.05 ˃0.05 
Legend: Mean – arithmetical average; SD – standard deviation; р1982-2019 – the significance of the difference between the 
indicators of students at the beginning (1982) and at the end (2019) of the investigation according to the Student’s t-
test 

Thus, the analysis of the results of the tests that were conducted in Soviet times and their comparison 
with modern results of similar tests suggests that the physical fitness level of parents was not better than that 
of modern students, who are their children. Therefore, it can be concluded that a low physical fitness level of 
students was laid in Soviet times. The Soviet system of physical education is actual in Ukraine nowadays; it 
needed significant changes, the introduction of modern technologies of physical education for students and 
the improvement of technical equipment of sports bases and their further construction in HEI of Ukraine. At 
the same time, the incompetence of the office of the Ministry of Education and Science of Ukraine, which 
was responsible for physical education, instead of reforming the quality of physical education, the 
introduction of modern fitness technologies, began to destroy the discipline of Physical Education. The 
departments of physical education were closed, the teaching staff was reduced, and physical education was 
conducted as an optional discipline once a week at many HEI. Only public resistance, the speeches of experts 
on television, and the press did not allow the complete destruction of physical education at HEI of Ukraine. 

The introduction of new forms and technologies of physical education requires the creation of a 
fundamentally new infrastructure of the national system of physical education for students. The theoretical, 
methodological, and legal principles of designing this infrastructure and its further operation should be laid 
down in the national doctrine of the physical education of Ukrainian pupils and students. In terms of 
updating the capital funds of material and technical support of mass-participated physical education of 
students, it is necessary to ensure the design and construction of various standards options for educational 
and sports facilities and their operation throughout the day. The main requirement for such facilities should 
be their versatility, which provides the ability to solve problems, especially the problems of general physical 
training using training modes of motor activity. The most important elements of this structure should be 
training, control and diagnostic equipment, video equipment, computer support of the training process, 
universal possibilities of equipment transformations, configurations of training places, etc. Under certain 
conditions, this option can be supplemented by specially created opportunities for physical education classes 
in the field (in the woods, park, outdoor sports fields, etc.). 

The new forms and technologies of the students’ physical education are largely determined by the 
efficiency of methods, the availability of training facilities, the material and technical support, the initial level 
of physical fitness and health of students, and a set of environmental, socio-economic, psychological and 
pedagogical, and sanitary and hygienic factors. 
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5. Conclusions 
The analysis of the students’ physical fitness dynamics shows that students have had a satisfactory 

and unsatisfactory level of physical fitness for forty years. It was found that the low physical fitness level of 
students dates back to Soviet times. It was determined that the system of physical education of the past is 
practically actual in Ukraine nowadays and it needs significant changes. The worst level of physical qualities 
development of students was found in 2018-2019. Among the physical qualities of both male and female 
students, the worst level of development was found in the endurance (the 3000 m and 2000 m run) and 
power exercises (pull-ups and push-ups). At the same time, females were defined to have a worse level of all 
physical qualities than males. 

The physical fitness analysis of the students of HEI for a long historical period showed imperfection of 
the system of physical education in Ukraine, a low level of the students’ motivation and unsatisfactory 
condition of sports and mass-participated health and fitness activities at HEI. This leads to the introduction 
of the modern technologies of physical education and sports, the creation and modernization of the material 
and technical base of higher education institutions, the improvement of the system of physical education at 
school, conducting the research to improve teaching methods in physical education, intensifying the 
educational process of physical education taking into account the students` person-centered choice of motor 
activity and a complex of ecological, socio-economic, psychological and pedagogical, sanitary and hygienic 
factors. 

The directions for future research are aimed at developing new forms of physical education for 
students, the introduction of fitness technologies, person-centered choice of physical activity by students, the 
improvement of the system of physical education for students, which will promote the formation of physical 
culture and health competencies of future professionals. 
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Abstract 
The purpose of the research is to clarify the issue of connection of personal vitality with the concept of 

vitality. The aim of this study is to consider the phenomenon of vitality in accordance with various scientific 
theories and to illuminate the psychological features of vitality. Also the goal is to analyze the results of an 
experimental study of the features of vitality and hardiness of parachute representatives. The empirical 
research has been carried out at the basis of JSC “Avia-Soyuz” of the State Company “Mayske”. The study 
involved 180 respondents aged 25 to 50 years, including 90 parachute representatives and 90 control group 
respondents. Informed consent to participate in the study has been obtained from all participants. From the 
group of empirical methods the psychodiagnostic methods (Subjective Vitality Scale (Ryan & Frederick), 
Vitality Test (Maddi)) were used in the study. From the group of methods of data analysis (processing) we 
used qualitative and quantitative analysis of the obtained results, methods of computer processing of 
experimental data. A theoretical analysis of the subjective vitality phenomenon in the context of psychology 
is presented; its peculiarities from the point of view of different scientific approaches are highlighted. 
Psychological and physiological factors of increase of vital energy are analyzed and causes of its exhaustion 
are examined. Psychological peculiarities of the concept of vitality and its main components have been 
revealed. The basic psychological patterns that link vitality to the phenomenon of vitality are substantiated 
in the work. The results of the empirical study, the purpose of which was to investigate the psychological 
features of subjective vitality and vitality in parachuting, were analyzed. The comparative analysis of the 
results of parachutists with the representatives of the control group was carried out. Indicators of subjective 
vitality as a condition and dispositional vitality as a personal quality of parachute representatives were 
determined as a result of the research. The dynamics of subjective vitality from the beginning to the end of 
the jump season was analyzed. The features of hardiness and its components: control and risk acceptance 
were investigated. A comparative analysis of the results of parachute sports representatives with the results 
of the control group was carried out. 
Keywords: vitality, hardiness, personal potential, subjective well-being, psychology of sport, extreme. 

Introduction 

The development of modern society has reached an extremely high level in the field of information 
technology and material production. Rationality and practicality are the basic principles that guide a person 
in the fast-moving stairs of social and technological progress. But despite the social and economic successes 
that humanity has achieved during its existence, the question of increasing the internal vital energy of a 
person remains an urgent problem. Psychology is now turning towards finding ways to activate the natural 
human internal reserves.  

Psychological science is faced with the need to find ways of forming and maintaining adequate 
“energy supply”. This is directly related to understanding the concept of vitality and vital potential, which is 

responsible for the successful adaptation of a person and mastering life's difficulties and stresses. 1. 
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Literature Review 
Today, the phenomenon of subjective vitality is included in the conceptual apparatus of the positivist 

direction of psychology and it is often used as an indicator of internal well-being in foreign scientific 
research. However, the subjective vitality category has recently become an independent scientific concept 

2. 

Vitality is defined as the subjective experiencing the possession of physical and mental energy 3. 
With a high level of vitality, one feels filled with enthusiasm and vital forces. With a high level of subjective 
vitality, the individual uses more effective mechanisms of stress management and higher assesses health and 

well-being 4. 
The concept we are exploring is introduced into the psychology by R. Ryan and C. Frederick. As 

objective indicators of human energy availability are not developed, they have emphasized vitality as a 
subjectively perceived state, reflecting the fullness of human vitality and energy. R. Ryan and C. R. Frederick 
define this phenomenon as a conscious person's experience of being filled with energy and life and seeing it 

as a reflection of well-being 5. 
Representatives of the psychodynamic approach believed that energy can be both found and lost, 

depending on where the person puts it. Representatives of the Eastern tradition, on the contrary, were more 

concerned about how to enhance mental energy through spiritual, meditative, or physical practices 6. 
Practices developed in the Oriental tradition produce “calm energy” – first of all, by reducing the state of 

physiological stress and restoring the experience of positive energy 7, 8. 
Increased subjective vitality should be accompanied by a high level of independence and integrity or 

self-actualization 9. The vitality model that emerged from self-determination theory is based on several key 
assumptions. First, more autonomous self-regulation is less energy-intensive as it requires less suppression 

and control 10. Secondly, those activities that address basic psychological needs should be accompanied by 
maintaining or increasing energy levels, and vice versa. Thirdly, a lifestyle based on internal goals is 
associated with increasing vitality. 

In psychology, subjective vitality was denoted by such concepts as will, the power of the “Ego”, 
internal support, locus of control, orientation to action, the will to sense, etc. From the viewpoint of many 
scholars, the notion of “hardiness”, introduced by S. Maddi, corresponds to this phenomenon. Studies by 
S. Maddi and S. Kobeys consider vitality as a general measure of human mental health, as a three-

component system of guidance: involvement, control, risk acceptance 11, 12. 
Vitality is a system of beliefs that promotes the readiness of the subject to participate in situations of 

increased complexity with interest, to manage them, to be able to perceive even negative events as 

experience and to cope with them successfully 13. 
A person with high vitality strives to be guided in a life by an ideal way of contact with the world, 

which allows abstracting from the little things of life and to formulate clear goals of the future, to direct 

activity despite the difficulties in order to advance to the desired future 14. 
In the course of theoretical analysis of the concepts of vitality we have identified a number of features 

that are inherent in the phenomenon under study. They are characteristics of subjective well-being and a 
measure of a person's psychological health; correlate with a sense of competence and satisfaction with the 

activity 15, 16, there is confidence in ideas of development; they are considered as an internal resource and 
potential; affect the somatic state of a person; increase the capacity for positive emotions and feelings of love 

17, 18. This gives us reason to believe that hardiness is the main characteristic of vitality 19. 

Methods 
Participants 

The study involved 180 respondents aged 25 to 50 years, including 90 parachute and 90 control group 
respondents. The empirical research was carried out at the basis of JSC “Avia-Soyuz” of the State Company 
“Mayske”. Respondents from the control group were men and women of different professions who had 
never engaged in extreme activities. Respondents of the extreme group were men and women with different 
experience of parachuting (from 10 jumps to 4000 jumps). 

We consider it necessary to reveal the specifics of the selected type of extreme sport 20. Parachuting 
(or skydiving from the English. Skydiving − literally “diving from heaven”) is one of the aviation sports 
associated with the use of parachutes. Modern parachute sports include such actions related to accurate 
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dome piloting, such as landing and swap accuracy, as well as various artistic sports, such as freestyle, free-
fall rebuilding, group acrobatics and freezing. Now parachuting is very diverse and rapidly developing, 
creating separate disciplines and individual sports. 

Procedure 
The study was conducted in several stages: 
1. Analysis of literature and information sources on the issue of parachute sportsmen's vitality; 
2. Carrying out of experimental research of psychological features of vitality with the use of methodical tools; 
3. Summarizing the results of the experimental work. 
Statistical analysis. To achieve the goal of the study, a set of complementary research methods was 

applied: methods of system analysis, methods of causal analysis, methods of comparative analysis, methods 
of direct structural analysis. From the group of empirical methods psychodiagnostic method (Subjective 
Vitality Scale (Ryan & Frederick), Vitality Test (Maddi)) has been used; methods of computer processing of 
experimental data have been used from the group of methods of analysis (processing) of data qualitative and 
quantitative analysis of the obtained results. 

Results 
We have investigated the psychological features of parachute vitality and hardiness of parachutists. 

The results of an empirical study of subjective vitality as a condition indicate that parachutists have the 
highest (42%) and average (38%) levels of this indicator. At the same time, 20% of the respondents in this 
sample show a low vitality rate. 

In our study, we compared the results of parachutists with those of the control group who are not 
engaged in this type of activity. We received the following result: 39% of respondents have an average level 
of the studied indicator, 31%−high and 30% of respondents have a low level of vitality as a condition. This 
undoubtedly indicates that engaging in such activities as parachuting has a direct impact on the level of vital 
energy and its components. 

We have examined dispositive subjective vitality, which is a level of vital energy that is inherent in a 
person's life and is more trait-like than the state. Somewhat similar result was obtained. As a result of the study of 
this indicator parachute representatives also received sufficiently positive indicators that are significantly 
different from the results of the control group. 47% of skydivers have a high level of dispositional vitality, 
while in the control group only 38% of respondents have the high level of this indicator. 

We consider it necessary to explain the mechanism of raising the skydivers vitality. In our opinion, the 
internal energy level of the respondents in this sample is increased due to growth of the adrenaline hormone level in 
the blood. Adrenaline is a molecule that our body releases in situations of anxiety or tension, when we realize that 
something is threatening us. Due to this substance, various processes are triggered in the body. That causes the body 
to respond to a potential threat or danger. The actions of adrenaline are aimed at achieving a specific goal: to 
promote energy production, to enable us to act and react quickly, to prepare our body for maximum productivity. 
Adrenaline increases the level of wakefulness, mental energy and activity, causes mental mobilization. In addition to 
adrenaline during extreme parachute activity, dopamine is also released. The release of dopamine by neurons 
activates it and gives the person a feeling of pleasure and cheers up. 

In our opinion, in order to maintain the high level of life energy of parachutists, regular parachuting 
activities should be present. But as we know, in the climate of Ukraine this is not possible due to the onset of 
cold. Therefore, we have the assumption that the level of vital energy at the beginning and end of the season 
will differ for skydivers. The parachute season begins in April-May and ends in October-November. The first 
stage of the study was a period when skydivers made many jumps every weekend, and the second stage 
was a period when the frequency of jumps dropped rapidly. 

The results of the subjective vitality level as parachutists’ state at the beginning and end of the season 
confirm our assumption that parachutists' vital energy levels change from the beginning to the end of the 
season. If at the beginning of the season 55% of respondents have a high level of vital energy, at the end of 
the season it is already 39%, while the low level of vitality, which is characterized by a decline of forces, has 
increased from 11% to 25% (Fig. 1). 
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Figure 1. The level of subjective vitality of skydivers at the beginning and at the end of the jump season 

Thus, by receiving a lot of emotions, provoking the release of hormones adrenaline and dopamine, the 
parachutist significantly increases the level of subjective vitality, but after the jump, the level of vital energy 
gradually decreases. It should be noted that, after the end of the parachute season, most people involved in 
the sport engage in winter activities such as skiing and snowboarding, which allows them to maintain vital 
energy levels at optimum levels. In our opinion, such jumps of emotional states from one pole to another can 
also contribute to the periodic development of such negative states as depression, in which we see the 
opposite of the concept of vitality. 

In the theoretical part of the study we concluded that the concept of vitality is very close to the 
phenomenon of hardiness. In our opinion, hardiness is the main characteristic of vitality. Having empirically 
examined this indicator, we can state that parachutists have a high level of hardiness (45%), while the average 
level of this indicator is shown by 36% of skydivers and low one by 19% of respondents. The results of the 
control group are characterized mainly by the average level of hardiness (41%), while the high and average 
levels are high and medium levels are almost identical in this sample – 30% and 29%. 

In our opinion, high rates of parachutists’ hardiness are due, first of all, to a developed resistance to 
stress conditions. This can be explained by the opinion of O. Karpova, who considers extreme sports as a 
model of adaptation in the conditions of psycho-emotional stress. When specific extreme factors are acting 
on the individual, common symptoms of adaptation are manifested. Stressful reactions and stressful states 
that are actively manifested in extreme situations are a powerful factor that causes humans adaptive 
behavior. Anti-stress resistance in this case is the result of the development of adaptation. As a result of 
adaptation the body acquires a new quality in the form of resistance to stress factors. This new property is 
further manifested in the fact that the body cannot be affected by those factors to which the individual has 
acquired adaptation. Increasing resistance to one risk factor also increases resistance to other risk factors. 
Thus, the so-called training of emotions is carried out. It increases resistance to stress in general and prevents 
disturbance of the neuro-mental sphere of healthy people. 

In our opinion, the situation of separation from the plane and subsequent free fall is a projection of 
mastering one's self, one's mind and body in situations of stress and uncertainty. Parachuting ultimately 
leads a person to resilience in extreme, stressful conditions, teaches calmness and self-control, control of 
fears, teaches quickly and confidently to act in dangerous conditions, and at the same time helps to increase 
vitality as a quality of personality. 

Due to the mentioned features of parachuting, while monitoring the components of resistance, we 
paid special attention to the results of the control indicator. The result of the group of skydivers (52%) is 
higher than the result of the control group, where a high level of this indicator is inherent to 41% of the 
respondents. 

Control is the conviction that the struggle allows one to influence the outcome of what is happening, 
even if that influence is not absolute and success is not guaranteed. Specificity of parachuting involves the 
development of control in its activities. The skydiver controls his body in free fall and the safety of his 
activities, while relying only on his skill and perfection of reactions. 

Another component of hardiness is risk acceptance. Muddy called this characteristic a “challenge”. It 
is a readiness to act without a guarantee of success. In our opinion, a high level of this indicator is important 
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for parachutists, because every time, when parachuting, the person is at risk. We assume that this sport 
develops the severity of the risk acceptance indicator. 

We tested these assumptions empirically. 63% of parachutists have high risk-taking rates, 29% of 
respondents show an average, and only 9% have a low level of the studied indicator. Therefore, parachuting 
has an impact on the development of risk acceptance, which is at a high level not only in skydiving, but also 
in daily life, contributing to the success and personal development of the athlete. 

We carried out a general correlation analysis of the results of all respondents using Pearson's 
correlation coefficient. Correlation analysis revealed a significant positive correlation between the vitality 
index as a state and the indicators: dispositional vitality, risk acceptance, control, and hardiness. The values 
of the correlation between the integral index of vitality as a state and the general indicators of the methods 
are: dispositional vitality – r= 0,63, risk acceptance –  r = 0,46, control – r = 0,52, hardiness – r = 0,57. The 
significance level was set at p<0.01 (figure 2). 

 
Figure 2. Сorrelation of vitality as a state and components of hardiness 

Discussion and Conclusion 
Thus, as a result of the empirical study, we identified the psychological features of vitality and hardiness 

on the example of parachuting. High rates of subjective vitality as a state and dispositional vitality as a 
personal quality of parachutists were found, which is significantly different from the results of the control 
group. The result shows that the studied type of sports activity has an impact on the level of vitality of the 
individual. In the empirical study, we tracked how the level of internal energy of parachutists changes from the 
beginning to the end of the jump season. In the course of the experiment, the effect of parachuting on the level 
of personal hardiness and its components: involvement, risk taking and control were defined. Indicators of 
hardiness, as well as indicators of vitality, differ from the results of the control group. It indicates the impact of 
this sport on the level of happiness, psychological well-being of a person and the achievement of success in 
life. In the following works we aim to investigate the features of depression and other negative conditions in 
parachute sports in connection with the end of the jump season. 
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Abstract 
The aim of the study is to investigate the relationship between the isokinetic shoulder strength, the 

throwing speed and the throwing distance of the medicine ball of the throwers in the athletics. 16 elite 
athletes voluntarily participated in the study. The eccentric and concentric (60°s-1) shoulder muscle 
strengths of the participants were determined with an isokinetic dynamometer and the throwing speed was 
determined with a radar device. Spearman Correlation Analysis was used to determine the relationship 
between throwers’ isokinetic shoulder strength, throwing speed, and medicine ball throwing distances. As a 
result of the statistical analysis, while a significant relation was not determined between the isokinetic 
shoulder strength and the throwing speed of the athletes, a positive relation was determined between the 
shoulder isokinetic strength and the throwing distance of the medicine ball (p <0.05). As a result, although 
the throwers shoulder muscle strength has a significant effect on the throwing distance of the medicine ball, 
it has no significant effect on throwing speed. The reason for the significant relationship between shoulder 
muscle strength and medicine ball throwing distance may be that the throwing motion is applied with the 
upper limb mostly and the use of other factors in the movement is minimized. The reason for the significant 
relationship between shoulder muscle strength and medicine ball throwing distance may be that the effect of 
other factors (technique, rotational speed, explosiveness) has been reduced since throwers’ ball throwing 
distances are determined in a stable position. Therefore, it may be due to the fact that the athlete performs 
the movement with the upper limb while throwing the medicine ball. On the other hand, the lack of a 
significant relationship between the shooting speed and shoulder joint strength can be explained by the 
effect of different variables in the shooting technique (kinetic, kinematic, motoric). Considering this 
situation, it can be suggested that throwers should develop other variables (strengthening all upper and 
lower limbs and trunk muscles, throwing technique, etc.) in addition to shoulder strength to improve 
throwing speed and throwing distances. 
Keywords: Athletics, Throwing speed, Throwers, Isokinetic shoulder strength. 

Introduction 
In athletics, which is an Olympic sports branch, there are runs, throwing and jumping branches. 

Throwing branches (javelin throw, discus throw, hammer throw, shot put) are field competitions of athletics 
held in the open field [1]. The fact that athletes are tall, have a wide shoulder area and are muscular 
individuals in throwing branches is one of the factors influencing effective development. [2]. In addition, the 
physical properties of the athletes, the reaction times, the throwing technique and the strength of the body 
segments are essential on speed and acceleration [3,4]. The throwing movement starts as soon as the foot 
touches the ground, although it forms a wide kinetic chain until the throwing occurs, it is the upper limb 
that guides the movement and transfers the strength generated. For this reason, the upper limb, which is the 
determinant of the position taken by the arm in the space, is also a determining factor during the throwing 
[5,6]. Moreover, one of the most important markers of sports performance is muscle strength [7,8]. Especially 
the dominant side shoulder joint strength at the time of throwing is a very important factor [9]. The increase 
in strength improves the contraction rate and increases the amount of force applied at the time of throwing 
[10,11]. 

In athletics, it can be thought that throwing speeds as well as the throwing distance of athletes in the 
branch are essential in their performance. The athlete reaches a high speed by transferring the energy 
generated in the proximal areas to the distal areas by using all parts of his /her body as soon as s/he throws 
[12]. In addition, the throwing speed is closely related to the athlete's ability to generate strength. Objective 
evaluation of the muscle strength of athletes can be a guide for athletes and coaches in training planning, 
preventing possible injuries and improving performance [13]. 
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There are limited studies in the literature examining the upper extremity isokinetic strngth. It is seen 
that the studies are mostly on team sports such as handball, volleyball and basketball [14,15]. In athletics, 
there is no study of throwers’ isokinetic shoulder strength, throwing speed and throwing distance. 
Therefore, the aim in this study is to examine the relationship between the isokinetic shoulder muscle 
strength, the throwing speed and medicine ball throwing distance the athletes in the throwing branch. 

 
2. Method 
2.1. Participants 

A total of 16 throwers at the elite level voluntarily participated in the study from the Athletics 
throwing branch (javelin n = 5, hammer n = 4, disc n = 4, shot put n = 3). The participants were those who 
did not suffer any injuries from the shoulder joint in the last three months. The tests were conducted on the 
off days of the participants and they were asked not to participate in any sports activities in the last 24 hours 
before the tests they were about to participate in. Length measurement of the participants, using a standard 
steel stadiometer, with a precision of 0.1 cm; It was determined by Tanita Body Analysis System with no 
metal on the weight measurement. 

2.2. Materials 
The measurements of isokinetic strength  

The isokinetic strength measurements of the participants were conducted by expert physiotherapists 
at Gazi University Faculty of Health Sciences through a Cybex Humac Norm brand isokinetic dynamometer. 
Prior to the test, participants performed a 5-minute low-pace warm-up at the bicycle ergometer or treadmill, 
and 4–5 minutes of stretching exercises for the shoulder joint. After the warm-up program, athletes were 
individually taken to the device to be measured and adjustments were made according to their individual 
anthropometric features. The body of the participant to be measured was fixed to the seat with the help of 
tapes. The dynamometer axis was adjusted according to the shoulder joint of the dominant side. Gravity 
verification of athletes was performed, and maximal isokinetic strength were recorded in internal (IR) and 
external (ER) rotation (eccentric-concentric) angular speed of 60°s-1. 

The measurements of throwing speed 
The throwing speed of the participants was determined with the pocket radar ball coach speed gun 

(USA) brand speed meter. The speed meter has a radar feature that can measure 25/130 mph / h with an 
accuracy of ± 1mph / h. During the measurements, the athletes were asked to throw with their maximum 
power and use competition throwing techniques in order to obtain the best result in their throwing. The best 
result was recorded by proving the athletes with throwing for 3 times. 

The measurements of Medicine ball throwing distance  
The throwing distances of the participants were determined by using 2 kg of medicine balls, by 

throwing both legs open on the shoulders width and in a static position, over the head. At the moment of the 
practice of the movement, the athlete was informed that the movement should be performed using the body 
parts (lower extremity and body) at a minimal rate except for the shoulder joint. The best result was 
recorded by asking athletes to throw the medicine ball to the farthest distance for 3 times. 

2.3. Procedure 
The data obtained as a result of the study was analyzed through the SPSS (Statistical Package for 

Social Sciences) for Windows 22.0 program. In the evaluation of the data, the largest value, the smallest 
value, the arithmetic mean and the standard deviation were used as descriptive statistics. Spearman 
Correlation Analysis was used to determine the relationship between the isokinetic shoulder strength of the 
participants and the speed and distance of throwing. In the study, the significance level was accepted as p 
<0.05. 
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3. Results 
As shown in Table 1, the mean scores of experimental and control groups are nearly the same, 

indicating equality of two groups regarding their knowledge of targeted structures. 

Table 1: demographic characteristics of throwers 

 N  x±Ss 

Age (year) 16 17,94±2,32 

Weight (kg) 16 83,44±13,65 

Height (cm) 16 179,69±8,60 

Table 2: Average and standard deviation values of throwers’ isokinetic shoulder strength, throwing speed and medicine 
ball throwing distance test results 

 N  x±Ss 

Throwing distance(cm) 16 12,5±3,22 

Throwing speed (km) 16 57,0±9,57 

60°s-1 con.eks (Nm) 16 66,1±21,1 

60°s-1 con.int. (Nm) 16 33,9±10,8 

60°s-1 con.ratio (Nm) 16 51,2±6,52 

60°s-1 ecc.eks (Nm) 16 68,3±19,1 

60°s-1 ecc.int (Nm) 16 37,5±12,8 

60°s-1 ecc.ratio (Nm) 16 54,6±7,42 

coneks: Concentric external rotation   conint: Concentric internal rotation 
ecceks: Eccentric external rotation    eccint: Eccentric internal rotation 

When the table is examined, a positive significant relation was determined between both concentric 
(IR-ER) and eccentric (IR-ER) isokinetic shoulder muscle strength of the athletes and throwing distance of 
the medicine ball (p <0.05). No significant relationship was determined between concentric (IR-ER) and 
eccentric (IR-ER) shoulder isokinetic strength and throwing speed (p <0.05). 

Table 3: Throwers’ isokinetic shoulder strength, distance of medicine ball throwing and throwing speed 

  60°s-1 
(%BW) 
coneks 

60°s-1 
(%BW) 
conint 

60°s-1  
(%BW) 
conratio 

60°s-1 
(%BW) 
ecceks 

60°s-1 
(%BW) 
eccint 

60°s-1 
(%BW) 
eccratio 

Throwing 
medicine ball 

R 

P 

N 

,841** 

,000 

16 

,778** 

,000 

16 

-,236 

,378 

16 

,787** 

,000 

16 

,693** 

,003 

16 

-,035 

,899 

16 

Throwing 
speed 

R 

P 

N 

,271 

,311 

16 

,219 

,416 

16 

-,153 

,573 

16 

,213 

,427 

16 

,216 

,421 

16 

-,041 

,880 

16 

coneks: Concentric external rotation   conint: Concentric internal rotation 
ecceks: Eccentric external rotation    eccint: Eccentric internal rotation 
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4. Discussion and Conclusion 
The study was conducted to examine the relationship between the isokinetic shoulder muscle strength 

and the throwing speed and throwing distance of throwers in throwing branch. According to the findings 
obtained, no significant relationship was determined between the throwers’ isokinetic shoulder strength and 
the throwing speed (p <0.05). This may be due to the inability of the kinetic chain to activate due to 
isokinetic strength measurements in the sitting position and the energy coming from the trunk (proximal) to 
the upper limb (distale). As a matter of fact, in the throwing technique of the athletes, the muscles that form 
the shoulder girdle and the trunk and arm muscles function as a whole. For this reason, while evaluating the 
shoulder, the evaluation of all extremity and kinetic chain components is also taken into account [16,17]. 

When the literature is examined, there is no study investigating the shoulder strength and the speed 
of the athletes in the field of athletics throwing, although there are studies examining the throwing speed in 
different branches. In the study conducted by Aka et al., [2019], the relationship between volleyball players' 
shoulder isokinetic strength and service and spike speed were examined. As a result of the study, no 
significant relationship was determined between the shoulder muscle strength of the athletes in the diagonal 
pattern and the speed of service and spike [15]. The researchers stated that this result may be due to the use 
of non-strength factors (trunk, all upper and lower limb muscles and joints) at the same time in the spike and 
service shot techniques. In a similar study conducted by Valades et al [2016], the relationship between 
volleyball players' ball speed, anthropometric properties and strength values was examined. As a result of 
the study, it was stated that although the athletes increased in strength (upper extremity), this increase did 
not reflect on the ball speed [18]. In another study, the shoulder isokinetic strength (IR-ER) of the athletes 
and the moving shot speed were examined. As a result of the study, no significant relationship was 
determined between the moving shot speed of the athletes and the isokinetic shoulder strengths [14]. 

The researchers stated that this result may be due to different factors such as the wrist, elbow and 
shoulder joint being used simultaneously with the swing of the arm back during the shot. In this study, it is 
thought that the firing technique in handball branch is similar to the firing techniques applied by throwers. 
As a matter of fact, in both branches, shooting techniques are applied by using the trunk, upper and lower 
limb muscles together with the joints. In this respect, it can be stated that the studies in the literature have 
similar features and support the results obtained in the current study. 

It was determined that there was a positive significant relationship between the shoulder isokinetic 
strength in the eccentric and concentric pattern and the distance of throwing a ball of medicine, which was 
another variable of the study (p <0.05). The medicine ball throwing test is used to assess the open kinetic 
chain function of the upper limb and to measure explosive power [19]. The athletes' throwing ball tests were 
conducted by throwing in the position of the legs over the shoulders wide open and fixed. With this method, 
it was aimed to use independent muscle strength of the upper limb during evaluation. Therefore, the fact 
that athletes used fewer factors such as technique and speed of practice may explain such a result. 

In a study, it was found that 6-week medicine ball throwing exercises significantly increased the 
shoulder isokinetic strength of athletes in handball and the speed of stopping applied [20]. In another study 
for the handball branch, a significant increase in the ball firing rate applied by standing was found as a result 
of the strength exercises [21]. In the literature, as a result of different studies for the handball branch, a 
significant relationship was determined between shoulder muscle strength and ball speed [22,23]. 

In the studies mentioned above, taking into consideration the similarities between the throwing 
technique by stopping in handball and the ball throwing speed technique in the static position of the 
throwers, it supports the results obtained in the current study and thus revealing that there may be a 
significant relationship between the shoulder muscle strength and the throwing ball.  

As a result, the throwing techniques of throwers are performed by activating a muscle joint, including 
the entire upper and lower extremities and the trunk. For this reason, the fact that the relationship between 
the shoulder muscle strength and the throwing speed is not determined can only be explained by the 
strength requirements of the different muscle groups that occur in the throwing technique. On the other 
hand, the significant relationship between shoulder muscle strength and medicine ball throwing test; the fact 
that the athlete is in the static position at the time of throwing can be explained by the fact that he applied 
the movement overhead and mainly with the upper limb. Although athletes' shoulder muscle strength is 
evaluated as a decrease in performance efficiency and injury risk, it is thought that it is not sufficient alone in 
developing the throwing speed. In order to improve the throwing speed of athletes, it may be recommended 
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to take such parameters into consideration as a good throwing technique, joint movement width and the 
speed of practice of the movement. 
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Abstract 

This study aims to investigate the balance, attention and concentration characteristics of the dancers 
according to gender variable. 200 university students from Mugla Sitki Kocman University with an average 
age of 21.33 ± 1.68 participated in this study. The students took part in Latin dance lessons, 3 times a week 
for 12 weeks. The control group did not take part in the dance lessons. The two groups were given tests 
before and after the study. Their height-weight balance and attention were tested twice. To measure the 
student’s attention according to exercise, the Birckenkamp ‘d2 Attention Testing’ [1] recognized in Turkey 
and developed by Caglar and Koruc [2]. Also, the Kolmogorov–Smirnov test, t-test, Mann Whitney, U test 
groups for frequency and analysis were used. As a result, a significant difference was found between the 
pre-test and post-test values of the balanced level of male and female students who participated in the dance 
study. A decrease in the equilibrium error number of male and female students performing dance exercises 
was found. A significant difference was found between pre-test and post-test levels of attention and 
concentration of male and female students who participated in the dance study. In this study, it was found 
that the dance exercise had a positive effect on balance, attention, and concentration. 
Keywords: University students, Dance, Balance, Attention, Concentration. 

1. Introduction 
Dance, containing sports, science, and art in itself is the expression of a feeling presented with a 

moving body through a physiological process [3]. Dance, being a special expression of human beings’ motor 
behaviors [4], is the art of reflecting inner world to outside, self-explanation and self-expression through 
movements [5]. Thanks to dance, individuals have the opportunity to do more exercise [6]. To support 
individuals emotionally, mentally, socially and physically and to understand the correlation between body 
and mind; the psycho-therapeutic dimension of movements should be used [7]. In addition to the use of 
dance as a tool that will help individuals explain themselves; the benefits of dance in the human body as a 
sportive tool have been investigated by many studies [8, 9]. Dance, a multidimensional experience, involving 
emotional, physical, spiritual and social elements [10], can raise perceived levels of physical and mental well-
being and social contact [11], including among those diagnosed with depression and anxiety [12]. Dance has 
such physical restrictions as muscle mass, joint structure, size, weight, flexibility and place [13]. Being the 
most aesthetic and rhythmic way of movement, dance is a technical and complex activity that contains 
exercises that strengthen the skeleton-muscle system as well as improves coordination by enabling the body 
to move freely in space/time. Thanks to images used, dance brings a new dimension to body awareness and 
improves imagination [14]. Balance is a reflex realized by the central nervous system and means fulfilling the 
tasks by the organism's movement system in static and dynamic harmony. The system that provides balance 
determines the place, position and direction of the body in space and decides whether or not the body 
should be moving or standing firm [15]. Balance is the ability to keep and to maintain the center of gravity 
within balance points [16]. Thanks to dance; people can have a fit and aesthetic posture and attain balance, 
personal discipline, concentration, flexibility, endurance, speed and strength [17]. The essential physical 
qualifications for the dance are strength, flexibility, special endurance, balance, and body coordination [4]. 
Dancing could be seen as a medium for increasing leisure-time physical and social activity. A great body of 
literature reveals the importance of engaging in regular physical exercise for the prevention of several 
chronic diseases as well as for improving psychological well-being and overall quality of life [18, 19]. 
Attention is the most essential key element to control opinion processes, concentrate on a duty and show an 
effective performance in sport [20]. Attention is a basic component of human data processing system. Since 
human beings cannot process all relevant information at once, human capacity is descrying bed to be a 
limited system. Attention is necessary for providing information to a processor in this limited capacity [21]. 
Dance, which is considered as a sport due to its movement-related skills and motor skills and art due to 
visual and aesthetic aspects, is a practical activity that combines different disciplines. Today, positive 
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physiological and psychological effects of dancing upon the human body and its contributions to motor 
growth have been investigated through scientific methods. Dance is thought to be important because unlike 
sportive activities, freedom of movement is offered by dancing to those who move away from physical 
activities and perform passive activities due to the effects of advanced technology and because their physical 
and psychological well-being is protected. In light of that background, the current study aimed at assessing 
balance and attention values among dancing individuals. 

2. Method 
2.1. Participants 

200 university students from Mugla Sitki Kocman University with an average age of 21.33 ± 1.68 
participated in this study where the balance, attention and concentration characteristics of the individuals 
participating in the dance study were examined according to the gender variable. 80 female students and 120 
male students participated in the study. The students took part in Latin dance lessons, 3 times a week for 12 
weeks. The control group did not take part in the dance lessons. The two groups were given tests before and 
after the study. Their height-weight balance and attention were tested twice. To measure the student’s 
attention according to exercise, the Birckenkamp ‘d2 attention testing’ [1] recognized in Turkey and 
developed by Caglar & Koruc [2]. 

2.2. Procedure 
Balance (Flamingo Balance Test-FDT): To explore the static balance of the participants, the Flamingo 

Balance Test was used. The reliability coefficient of static balance was 0.87 [22]. According to the test, the 
study group stood on a stabilometry platform of 50 cm in length, 4 cm. in height and 3 cm. in width with the 
dominant/preferred foot and tried to achieve their balance. Other free leg was bent backward from knee, 
pulled up to hips and gripped with the hand on the same side and time started when the participants 
achieved his/her balance on one foot and tried to keep his/her balance for one minute. When the balance 
was lost (giving up gripping the foot, falling off the platform, touching any part of the body, etc.), time was 
stopped. When the participant achieved his/her balance on the platform again, time was resumed. The test 
continued for one minute. When the time was up, the number of the balance lost was counted, and the 
number was written down as participants’ balance score at the end of the test. 

The d2 Attention Test: Developed by Brickenkamp [1] and adapted to Turkish by Caglar & Koruc [2], 
was used to determine the d2 attention test. It was passed through various revisions in the following years. 
The test aims to evaluate the ability of constant attention and visual screening [23]. The d2 Test is a measure 
of selective attention and mental concentration. The "attention and concentration" structure in the test 
manual was used as a performance-oriented, continuous, and focused choice of a stimulant [24]. On the front 
page of the test, there is a section where the researcher can record personal information and performance 
results and an exercise track. On the back page, there is a standard test form.  The test page consists of 14 
rows, each of which has 47 signs. Each row contains 16 letters consisting of the letters "p" and "d" with one, 
two, three, and four small signs. During the test, the subject has to ignore other unrelated letters to find the 
letters "d" with two signs and to scan the rows to draw on them. The subject is given 20 seconds for each 
row. It can be applied individually or as a group [1, 23-25]. 

2.3. Data Analysis 
Collected data was saved in the Statistical Package for the Social Sciences (SPSS) 22.0 program. In the 

Analysis of Data, Kolmogorow-Smirnov test, t-test, Mann- Whitney U test groups for frequency and analysis 
were used. 

3. Results 
As shown in table 1, the distribution of the balance scores of the participants measured in the pre-test 

and post-test is given. There is a decrease in the number of errors according to the balance level of the male 
and female participants in the experimental group performing dance exercises. The average pre-test value of 
the experiment group men's balance was 4.62 ± 3.38. The final test value was 1.50 ± 1.53, while the average 
value of the pre-test of women's balance was 4.24 ± 3.84 so the final test value was 2.03 ± 2.15, with a 
decrease in the number of errors that can be said to develop in a positive direction. 
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Table 1. The balance scores of the participants measured in the pre-test and post-test. 

Variables Groups Gender Pre-test Post-test Difference 

Balance (Unit) 

Experimental  
Male 4.62 ± 3.38 1.50 ± 1.53 3.12 ± 3.11 

Female 4.24 ± 3.84 2.03 ± 2.15 2.21 ± 2.95 

Control 
Male 3.56 ± 3.51 3.27 ± 3.28 0.29 ± 2.77 

Female 5.13 ± 5.10 4.18 ± 3.68 0.95 ± 3.89 

As shown in table 2, no significant difference was found between the balance scores of the 
experimental and control groups of male participants before the dance study (p> 0.05). At the end of the 
dance exercise study, it was determined that the balance scores of the male participants in the experimental 
group were significantly lower than the control group (p <0.05). There was no significant difference between 
the balance scores of the female participants before the dance study (p> 0.05). At the end of the dance 
exercise study, it was determined that the balance scores of the female participants in the experimental 
group were significantly lower than the control group (p <0.05). There is a decrease in the number of errors 
in the balance scores of women and men who have undergone dance exercise. 

Table 2. Comparison of balance scores of male and female students between experimental and control groups. 

Variables Tests Groups Rank average Sum of ranks U p 

Balance 
Male 

Pre-test 
Experimental  69.21 4360.00 

1562.000 0.052 
Control  56.69 3515.00 

Post-test 
Experimental  52.23 3238.00 

1285.000 0.001* 
Control  72.77 4512.00 

Balance 
Female 

Pre-test 
Experimental  36.18 1338.50 

635.500 0.472 
Control  39.78 1511.50 

Post-test 
Experimental  30.99 1146.50 

443.500 0.005* 
Control  44.83 1703.50 

*P<0,01       

As shown in table 3, the attention scores of the male participants in the experimental group showed a 
significant increase (p <0.05), but no significant change was observed in the control group (p> 0.05). 
Concentration scores increased in the experimental group (p<0.05) and decreased in the control group (p 
<0.05).  
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Table 3. Comparison of attention and concentration test pre - post test for male participants 

Variables Groups Rank average Sum of ranks Z p 

Attention  

Experimental  
13.94 111.50 

-3.621 0.000* 
20.40 591.50 

Control  
19.37 368.00 

-0.036 0.971 
19.63 373.00 

Concentration  

Experimental  
13.36 93.50 

-3.893 0.000* 
20.32 609.50 

Control  
18.91 208.00 

-2.165 0.030* 
19.04 495.00 

*P<0,01      

As can be seen in Table 4, there was a significant difference in the pre-test and post-test values of the 
attention level of the female students participating in the dance study. There was no significant difference 
between pre-test and post-test in the control group of female students. While there was a significant increase 
in the concentration scores of the female students participating in the dance study, no change was observed 
in the control group (Table 4).  

Table 4. Comparison of attention and concentration test pre - post test for male participants 

Variables Groups Rank average Sum of ranks Z p 

Attention  

Experimental group 
38.44 346.00 

-4.532 0.000** 
30.93 1670.00 

Control group 
29.43 853.50 

-0.862 0.388 
33.32 1099.50 

Concentration  

Experimental group 
29.97 539.50 -3.208 0.001** 

32.81 1476.50   

Control group 
37.46 936.50 -0.065 0.948 

26.51 954.50   

*P<0,05      

5. Discussion and Conclusion 
In the study where the balance, attention and concentration characteristics of the individuals 

participating in the dance study were examined according to gender variable; 
When the balance values of the male and female participants who performed dance exercises were 

examined, there is a decrease in balance error values at the end of dance exercise. Upon the decrease in the 
number of equilibrium errors of the male and female students in the experimental group, we can say that the 
balance of the students improved positively (Table 1). Cha-cha-cha exercises were conducted for 12 weeks 
and it was concluded that aerobic capacity increased depending on the duration of the dance exercise [26]. 
Bastug [27] found that there were significant differences between pre-test and post-test scores of body 
weight, BMI, flexibility, balance, concentration among the students doing dance exercises (the experimental 
group). There were no significant differences between pre-test and post-test scores of body weight, BMI, 
concentration among the students not doing dance exercises (the control group) but there were significant 
differences in flexibility and balances cores. There was no significant difference between the balance scores 
of the experimental and control groups of male participants before the dance study. At the end of the dance 
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exercise study, it was found that the balance scores of the male participants in the experimental group were 
significantly lower than the control group. There was no significant difference between the balance scores of 
the female participants before the dance study. At the end of the dance exercise study, it was found that the 
balance scores of the female participants in the experimental group were significantly lower than the control 
group. There was a decrease in the number of errors in the balance scores of the female and male students 
who had dance exercises. The decrease in the number of errors indicates the improved balance function 
(Table 2). University students were given folk dance exercises for 12 weeks and there was an improvement 
in rest, pulse, body weight, body fat percentage, body mobility, right-hand and left-hand grip strength, leg 
strength, anaerobic and aerobic strength, and physical fitness parameters improved positively [28]. Attention 
scores of male students who applied dance exercise (experimental group) showed a significant increase at 
the end of the dance exercise, and no significant change was observed in male students who did not perform 
dance exercise (control group). Concentration scores increased in the experimental group and decreased in 
the control group (Table 3). The problem-solving skills of the students who took rhythm training and dance 
lessons were examined and it was concluded that students developed themselves with the demonstrations 
prepared in rhythm training and dance lessons, increasing their self-confidence, developing their creativity 
and positively influencing their problem-solving skills [29]. Akman [30] has found that dancers are more 
flexible than sedentary individuals and they have a better vertical jump (explosive force). There was a 
significant difference in the pre-test and post-test values of the attention level of the female students 
participating in the dance study. There was no significant difference between pre-test and post-test in the 
control group of female students. While there was a significant increase in the concentration scores of the 
female students participating in the dance study, no change was observed in the control group (Table 4).Ates 
[31] found that the personality traits of individuals engaged in dance sports showed significant differences 
from the personality traits of individuals engaged in team sports and individual sports. In a study that 
investigated the effect of play education on attention and concentration level and hand-eye coordination of 
sedentary children, educational game and dart education have been found to have a high positive effect on 
attention and concentration and hand-eye coordination levels of students [32]. It was remarked that dance, 
based on movements, increased individuals’ quality of life and physical activities produced positive effects 
upon learning skills [33]. Dance development can be multidimensional among individuals and brings about 
positive improvements when individuals dance as a sportive activity or physical activity. Numerous studies 
emphasize the physiological benefits of dancing [34-37]. It was found that the hopelessness levels of 
university students who danced decreased [38]. Minton [39] reported that students who received dancing 
classes had more abstract and creative thinking skills compared to those who did not receive dancing 
courses.  Fonseca et al. [40] observed that ballroom dancing brought perceptual benefits for those who 
practiced it. Krampe [41] found that dance-based therapy was mildly or moderately effective in several 
components of balance and mobility. It was identified that motivation, self-confidence, body language, 
dancing-related self-sufficiency, and dance performances improved positively [42]. Dancing, playing games, 
painting, and singing by the children support growth as well as play a key role in the brain's learning skills 
and improve all of the senses [43]. It was identified that university students who participated in dancing 
activities had positive perceptions about social, physical anxiety levels and higher satisfaction with body 
image [44]. Akandere et al. [45] found that the problem-solving skills of the subjects who participated in 
research differed at the beginning and the end of dance exercise. These findings support our study. 

As a result, significant differences were found in the balance and attention levels of the 12-week dance 
exercises. A significant difference was found between pre-test and post-test balance scores of male students 
who participated in the dance study. According to the balance score average values of the male and female 
participants of the experimental group performing dance exercises, there is a decrease in the number of 
errors due to the dance study. A significant difference was found between pre-test and post-test balance 
scores of male students who participated in the dance study. According to the balance score average values 
of the male and female participants of the experimental group performing dance exercises, there is a 
decrease in the number of errors depending on the dance study. 
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Abstract 

This study was conducted for identifying the factors that affect exercise dependency levels of healthy 
adults who do exercise and undertake sports activities on a regular basis. A total of 410 healthy participants 
who exercised in fitness centers and/or gyms for at least two years participated in the study voluntarily. 
Mean age of the participants was 27.8±9.1 years, 150 of whom were females and 260 of whom were males. 
Exercise Dependency Scale-21 which was developed by Hausenblas and Downs and transformed into 
Turkish by Yeltepe and İkizler was used as a data collection tool. While the findings of the study showed 
that there was no significant difference in exercise dependency levels of the participants according to gender 
variable, there were significant differences in exercise dependency levels according to annual amount of 
exercise, weekly exercise duration, social media usage time and type of exercise variables. As a result, 6.8% 
of the participants in the study were addicted to exercise, in addition to being loved, socially accepted and 
beautiful by others, they do sports and exercise to improve their performance and health, the group with the 
highest level of addiction is engaged in fitness/ bodybuilding, and it was concluded that those with the least 
exercise addiction level were engaged in team sports. As a conclusion, it was determined that annual 
amount of exercise and weekly exercise duration were the most important factors affecting the level of 
exercise dependence. 
Keywords: Exercise dependency, Duration of doing exercise, Type of exercise, Sports, Social media. 

1. Introduction 
Physical activities are acts which enable us to perform basic functions indispensable for us throughout 

lifecycle by virtue of actions undertaken as of childhood such as leaping, running, jumping and swimming. 
Such activities which contribute to both physical and psychological development can be performed more 
frequently and be transformed into exercises and sports activities in later stages of life. 

Exercise is a series of recurrent body movements which are performed in a planned and programmed 
manner for developing or protecting one or more elements of physical fitness [1]. Individuals take part in 
physical exercise for weight control, preventing chronic diseases, such as hypertension, heart problems, 
osteoporosis, diabetes mellitus, paralysis, stress, depression, etc., entertainment, positive personality 
development and socialization [2]. Exercise has positive physical and psychological effects. It was 
ascertained that physical exercise alleviated the risk of death [3], prevented cardiovascular diseases [4] and 
reduced the risk of obesity and osteoporosis [5]. It was also advocated that besides physiological benefits, 
regular physical activity had positive effects on mental health such as alleviating depression and anxiety, 
regulating the sleeping pattern, giving comfort and boosting self-confidence [6, 7]. 

 
2. Literature Review 

On the other hand, over-training has the potential to have adverse effects on physical and 
psychological health [8]. Just as other addiction behaviors, over-training is also defined by theorists 
frequently as compulsive [9]. Defining addiction behavior is in general a multifaceted effort. In the past, the 
definition of addiction was limited to the substance and alcohol use. However, today several actions such as 
gambling, having sex, playing video games, using internet and doing exercise can be characterized as 
potentially addictive behaviors. Behaviors which are in fact beneficial can give rise to several negative 
results if they turn to be obsessive [10]. 

Exercise addiction is defined as the case in which, along with a person’s loss of self-control as to 
whether to continue to exercise, the person constantly raises the duration, frequency and intensity of 
exercise, the person is incapable of spending time with family and friends due to his/her failure to stay away 
from doing exercise, does exercise instead of social activities and reorganizes his/her life around exercise 
addiction [11, 12]. 

Researchers evaluate exercise addiction in two different forms as the negative addiction which is the 
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case that the over-training individual has problems such as anxiety, depression, bad temper and insomnia 
when he/she does not have the opportunity to do exercise [13] and as the positive addiction which is the 
case that the person over-training in order to cope with difficulties experienced throughout life [14]. In the 
literature, it is asserted that exercise addiction was associated with factors such as personal characteristics, 
psychological factors, physiological factors, type of exercise, gender and annual amount of exercise [13, 15]. 
However, in order for someone to be classified as an exercise addict, they must show 3 or more of the 
Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition (DSM-IV) criteria. As a result of DSM-
IV test, people are classified as exercise addicted, symptomatic but not dependent, and asymptomatic. The 
main criteria for classification are determined by various studies [16, 17].  

The first one of the three main components of exercise addiction is tolerance, to increase the amount of 
exercise to achieve the desired effect, or to decrease the effects as a result of continuing the same amount of 
exercise, the second one is compulsive behavior, which is defined as the negative effects and the feeling of 
abstinence when the withdrawal effect behavior is prevented, and the third is the repetition of the behavior 
to avoid stress and anxiety [7]. Symptoms of cessation of exercise or tolerance are called physiological 
dependence and those who do not show these symptoms are classified as exercise addicts who do not show 
physiological dependence. 

Exercise addiction studies were generally performed on athletes or individuals and groups who got 
formal education in the field of sports [18, 19]. Since participation in physical exercise is more common in 
these groups, it is not surprising that research is usually done on these groups. However, in a study 
comparing the sedentary population exercising with the sports department students in the UK, it was 
reported that the exercise dependency levels of the sports department students were almost two times 
higher than the general population. It is stated that more detailed research is needed to better understand the 
causes of exercise addiction [20]. Therefore, it is necessary to examine addiction levels not only of athletes 
but also of other people who participate in sports activities in the society. 

This study was designed to determine the factors affecting exercise addiction levels of healthy 
individuals who have been exercising regularly for at least two years, and how variables such as gender, 
level of social media usage, duration, frequency and type of exercise are shaped the exercise addiction. 

 
3. Method 
3.1. Participants 

A total of 410 healthy individuals who did exercise at fitness centers and/or gyms for at least two 
years participated in the study voluntarily. All subjects gave their informed consent for inclusion before 
participation in the study. The study was conducted in accordance with the Declaration of Helsinki, and the 
protocol was approved by the Ethics Committee of a Local University. Mean age of the participants was 
27.8±9.1 years, 150 of whom were females and 260 of whom were males. Participants engaged in team sports 
preferred basketball, volleyball and football, while those engaged in individual sports preferred athletics, 
wrestling, swimming, taekwando, tennis and gymnastics. Other participants were responded to dealing 
with dance, plates, fitness and bodybuilding. 

3.2. Materials 
Exercise Dependency Scale-21 (EDS) which was developed by Hausenblas and Downs [13] and 

transformed into Turkish by Yeltepe and İkizler [21] was used as a data collection tool. It was developed in 
five stages with a sample composed of 2420 participants. The level of significance of the scale was found as 
p<0.001 and the Cronbach Alpha value was found to be excellent with .95. The scale is suitable for 
individuals 18 years old and above. There are 21 questions in EDS and each item is scored on the 6-point 
Likert scale ranging from “never (1)” to “always (6)”. Cronbach’s Alpha coefficients of this study was found 
as .92.  

3.3. Procedure 
In order to determine the exercise dependency level of the participants, those who scored between 5 

and 6 points out of at least three of the seven DSM-4 criteria under EDS were categorized as exercise addicts, 
those who scored between 3 and 4 points were categorized as symptomatic and those who scored between 1 
and 2 points were categorized as asymptomatic. EDS was applied to voluntary individuals who had no 
health problem before the physical exercise. Participants were randomly selected from fitness centers or 
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gymnasiums located in four neighboring provinces of Turkey, Kahramanmaraş (n=140), Malatya (n=96), 
Elazığ (n=90) and Gaziantep (n=84). Filling of the survey took approximately 5-6 minutes for each 
participant.   

The data were analyzed using IBM statistics (SPSS version 21.0, Armonk, NY, USA) windows package 
program. Normality of the data was evaluated through Kolmogorov-Smirnov and Levene’s tests. According 
to the results of normality tests independent samples t-test, Mann-Whitney U test, One-way Analysis of 
Variance (ANOVA) and Kruskal-Wallis H-test were used to examine the differences between the 
independent variables and level of exercise addiction. Moreover, the relationship between exercise 
dependency and independent variables was analyzed by Spearman’s Rank Correlation test. The results were 
evaluated in the 95% confidence interval and the level of significance was considered as p<.05. 

4. Results 
Socio-demographic characteristics of the participants are seen in Table 1. 

Table 1. Socio-demographic characteristics of the participants 
    Variable Parameter f %       Variable Parameter f % 

Gender 
Female  150 36.6 

 
Number of 

weekly exercise  

1 day 34 8.3 

Male 260 63.4 2 days 46 11.2 

Age 

18-22 years old 146 35.6 3 days 85 20.7 

23-27 years old 102 24.9 4 days 75 18.3 

28-32 years old 68 16.6 5 days 73 17.8 

33-37 years old 46 11.2 6 days 65 15.9 

38-42 years old 38 9.3 7 days 32 7.8 

>43 years old 10 2.4 

Daily exercise 
duration 

1 hour 118 28.8 

Level of 
Education  

Primary School  19 4.6 2 hours 221 53.9 

Secondary School 30 7.3 3 hours 42 10.2 

High School 202 49.3 4 hours 29 7.1 

Undergraduate 135 32.9 

Exercise 
experience 

2-4 years 195 47.6 

Postgraduate 24 5.9 5-7 years 115 28.0 

Profession 

Self-employed 46 11.3 8-10 years 78 19.0 

Worker 42 10.2 11+ years 22 5.4 

Civil servant 53 12.9 

Economic status 

Low  62 15.1 

Tradesperson 48 11.7 Middle  277 67.6 

Student 185 45.1 High  71 17.3 

Unemployed 36 8.8 

Daily social 
media usage 

1 hour 126 30.7 

Type of 
Exercise  

Pilates, dance etc. 88 21.5 2 hours 104 25.4 

Fitness/body building 64 15.6 3 hours 112 27.3 

Team sports  108 26.3 4 hours 44 10.7 

Individual sports 150 36.6 5+ hours 24 5.9 

According to Table 1, it has been determined that 63.4% of the participants are male, 35.6% are 
between the ages of 18-22, 49% are graduated from high school, 45% are students, 36% are engaged in 
individual sports, 20.7% are doing exercise three days a week, % 53.9 of them are doing exercise two hours a 
week, 47.6% of them have 2 to 4 years of exercise experience, 67.6% of them have a medium level of 
economic status and 27.3% of them use social media three hours in a day. 

Table 2. The relationship between EDS categories and independent variables (Kruskall-Wallis) 

 
 
Variable 

Asymptomatic Symptomatic Dependent 

p f % f % f % 

142 34.7 240 58.5 28 6.8 

           x̄±SD   x̄±SD   x̄±SD 

Exercise experience (year)     3.08±1.20** 4.01±1.95 4.87±1.21 .005 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (9)  
                 
   

 

193 
 

Number of weekly exercise (day) 3.76±1.50 4.56±1.33   5.12±1.01* .002 

Daily exercise duration (hour)        1.64±.45         2.02±.76       1.99±.35 .641 

Daily social media usage (hour)        1.24±.78         3.24±.46***   4.82±.22** .002 

Total score      37.22±7.62      74.38±11.54***   109.79±8.23** .000 

EDS score        1.77±.53   3.54±.41***       5.22±.37** .000 

*Statistically significant difference between exercise dependency and asymptomatic group, **between 
exercise dependency and other groups, and ***between asymptomatic and symptomatic groups at the level 
of p<.05. 

When the relationship between EDS categories and independent variables were analysed, there was a 
statistically significant difference between the exercise dependency and both asymptomatic and 
symptomatic groups in terms of exercise experience; between exercise dependency and asymptomatic group 
in terms of number of weekly exercise; between exercise dependency and both asymptomatic and 
symptomatic groups in terms of  daily social media usage, total and EDS score; between asymptomatic and 
symptomatic groups in terms of  daily social media usage, total and EDS score in Table 2. 

Table 3. EDS scores of the participants according to gender variable 

Gender N   x ̄±SD t p 

Male 260 3.26±.36 
1.211 .372 

Female 150 3.01±.82 

As seen in Table 3, it was found that there was no statistically significant difference between EDS 
score of the participants according to the gender variable. 

Table 4. EDS score of the participants according to the type of exercise 
 
   Type of exercise 

N   x ̄±SD F p 
Post-hoc 
Scheffe  

1. Pilates, dance etc. 88 2.49±.52 

5.692 .006* 
2>1.3 
4>3 

2. Fitness/body building 64 4.32±1.23 

3. Team sports 108 1.78±.42 

4. Individual sports 150 3.22±1.01 

*p<.05 

When the results of post-hoc test was analyzed, it was seen that the levels of exercise dependence of 
those who are engaged in individual sports was higher than those who are engaged in team sports. 
Moreover, it was found that the levels of exercise dependence of those doing fitness/body building was 
higher than those who are engaged in pilates, dance etc. and those who do team sports (Table 4). 

Table 5. The distribution of responses given by the participants to the following question 

What is the first thing that comes to your mind when you think about exercise? f % 

Performance  84 20.49 

Be fit or gaining weight  73 17.80 

Being healthy 71 17.32 

Having an attractive appearance or ideal body sizes 52 12.68 

Social acceptance  46 11.22 

Being liked 44 10.73 

Coming together with friends 28 6.83 

Relieving stress 12 2.93 

Total 410 100 

When Table 5 was analyzed, it was seen that 20.49% of the participants gave the answer of 
performance to the question " What is the first thing that comes to your mind when you think about 
exercise?". The highest response after the performance was be fit or gaining weight with 17,80% and being 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (9)  
                 
   

 

194 
 

healthy with 17,32%, respectively. 

Table 6. Correlation between the level of exercise dependency and independent variables 

 1 2 3 4 5 

Pearson 
Correlation 

(1) Exercise dependency 

r 1.000     

p -     

N 410     

(2) Exercise experience (year) 

r 0.421* 1.000    

p .000 -    

N 410 410    

(3) Number of weekly exercise (day) 

r 0.344* 0.173 1.000   

p .000 .234 -   

N 410 410 410   

(4) Daily exercise duration (hour) 

r 0.148 0.287 -0.392* 1.000  

p .563 .354 .013 -  

       N 410 410 410 410  

(5) Daily social media usage (hour)  

r 0.233* 0.247 0.112 -0.158* 1.000 

p .008 .458 .541 .046 - 

N 410 410 410 410 410 

*p<.05 

According to Table 6, there was a positive linear correlation between exercise dependency and 
exercise experience, number of weekly exercise and daily social media usage, but there was no statistically 
significant correlation between exercise dependency and daily exercise duration. 

5. Discussion and Conclusion 
This study was conducted to determine the factors affecting exercise addiction levels of healthy 

individuals who have been exercising regularly for at least two years, and how variables such as gender, 
level of social media usage, duration, frequency and type of exercise are shaped the exercise addicition. 
According to the findins of the study, it was observed that there was no statistically significant difference 
between EDS score of the participants according to the gender variable (Table 3). It was also found that 
34.7% of the participants were asymptomatic, 58.5% were symptomatic and 6.8% were dependent (Table 2). 
When the literature analysed, it was seen that the rate of prevalence of exercise dependency symptoms in the 
society ranged from 10% to 35% alongside the variety of diagnosis criteria [22, 23]. However, the results of 
studies performed with EDS indicated that the rate of prevalence ranged from 3% to 10% [8, 24]. From 
among a limited number of studies conducted on Turkish population in this area, Bavlı et al. [25] asserted 
that, of individuals performing sports activities on a regular basis, 7.1% had symptoms of exercise 
dependency, and Vardar et al. [26] found this rate as 12%. Variations in these rates can be results from the 
differences in sample selection procedures. 

Studies with EDS show that symptoms of exercise dependence are seen in the society, albeit low. 
Although the reasons for this situation are based on various variables by the researchers, the most important 
factor has been reported to be psychological or physiological problems.  

It has been reported that exercise dependence is positively associated with body dissatisfaction and 
perfectionism, negatively related to self-confidence [27], and positively associated with obsessive-
compulsive personality profile [28, 29]. Moreover, it was identified that having extrovert or neurotic 
personalities was an important determinant of exercise dependency [30].  

Participants perform different types of exercises and sports activities. As the evaluation was made on 
according to the types of exercise, it was found that the levels of exercise dependence of participants doing 
fitness/body building was higher than those who are engaged in pilates, dance etc. and those who do team 
sports (Table 4). It was ascertained that while the exercise experience, number of weekly exercise and daily 
social media usage were the most important factors affecting the level of exercise dependence, daily exercise 
duration had no effect on exercise dependency (Table 2). These findings are consistent with the results of 
other studies [31, 32]. 
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In this study, participants involved with activities such as team sports and pilates, dance etc. had 
lower levels of exercise dependency. Because, team sports and activities like pilates or dance offer social 
interaction environments that make it easier to make stronger friendships. Although this is not exactly a 
factor to get away from exercise addiction, it can shed some light on this complex structure. 

When the findings analyzed, it was seen that approximately 35% of the participants doing exercise for 
attractive appearance, social acceptance and feeling of being liked (Table 5). Perhaps the underlying reason 
why a person is distancing herself from social environments such as work and friends and establishing a 
fully exercise-oriented world may be anxiety of social acceptance. This situation also manifests itself in daily 
social media usage (Table 2). 

The relationship between the daily social media usage and exercise dependency is interesting. 
Because, it was found that individuals who frequently used social media also had high levels of exercise 
dependency. It may be desired to be compensated in this way because time cannot be allocated to friendship 
relationships, which is a social need, due to exercise dependence. It is already known that exercise addicts 
have pathological gambling, compulsive shopping, psychoactive substance and internet addiction as well as 
withdrawal and tolerance [33, 34].  

Social networks have become very impressive and addictive areas today. Especially, providing a 
virtual social environment where physical development achieved through exercise can be presented can 
motivate people to do more exercise and sports. On the other hand, being liked, increasing popularity and 
the idea that the position in social life can be moved to a more solid point can increase the use of social 
media. As a result, these two variables can become a structure that feeds and grows from each other. Abanoz 
[35] stated that it increases the interest in sports because of the attractiveness of the sharing of individuals on 
social media and increasing the number of followers. 

It was also tested whether there was correlation between exercise dependency and independent 
variables in the study (Table 6). When the findings were analyzed there was a positive linear correlation 
found between exercise dependency and exercise experience, number of weekly exercise and daily social 
media usage, but there was no statistically significant correlation between exercise dependency and daily 
exercise duration. Even if different findings exist in certain researches, most of them argue that exercise 
experience and number of weekly exercises had associations with exercise dependency [31, 32, 36]. Exercise 
addicts go through periods when they cannot control their behavior due to the pleasure of performing the 
activity even in any adverse situation [8, 38]. Furthermore, social acceptance as a positive health behavior 
[38] makes it more difficult for people who are at high risk of being addicted to understand that excessive 
exercise can be an addictive behavior [39].  

Although exercise addiction is considered a psychological disorder, it is still a controversial concept 
[40]. In fact, this discussion arises from different views about the benefits of sports and the negative aspects 
of exercise addiction. Because, on the one hand, more physical activities are recommended for school-age 
children, adolescents and adults every day [41], on the other hand, it is mentioned that there may be 
negative effects of exercise addiction. Therefore, in order to determine the limits of exercise dependency, 
more in-depth studies are needed, which also include psychological factors. However, the fact that physical 
inactivity is one of the most important public health problems worldwide makes it difficult to determine the 
limits of exercise addiction and focus on the negativities it may cause. Lukács et al. [36] also reported that 
robust and longitudinal studies are needed to fully identify, prevent and treat this problem. Therefore, it is 
thought that our findings will contribute to the literature on exercise addiction 

As a conclusion, in this study, where 6.8% of the participants were addicted to exercise, exercise 
experience, number of weekly exercise and daily social media usage are found to be directly proportional to 
the level of exercise dependence. Furthermore, it was understood that the participants did exercise and 
sports for performance and health purposes, as well as being liked, social acceptance and looking attractive. 
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Abstract  
The aim of this study was to compare of lipid and lipoprotein values in University students (judo 

athletes and soccer players). Total of 42 subjects, 20 male judo athletes who do sports for 10.3 years, 22 male 
soccer player students who sports average 10.4 years, participated in this study. Triglyceride (TG), Total 
Cholesterol (TC), high-density lipoprotein cholesterol (HDL-C) and low-density lipoprotein cholesterol 
(LDL-C) levels were determined by Hitachi 717 auto analyser. For differences between groups were 
performed independent t-tests. There is a significant difference in plasma TC, LDL-C, and HDL-C levels 
between judo athletes and soccer players (p<0.05, p<0.001). TC and LDL-C values of judo athletes were 
significantly higher than the soccer players (p<0.05). HDL-C levels of soccer players were significantly high 
from judo athletes (p<0.05). It is meaningful that the ratio TC/HDL-C of judo athletes is higher than soccer 
players (p<0.05). Total cholesterol, triglyceride, high and low-density lipoprotein cholesterol levels on soccer 
players were found better according as judo athletes. This situation can be caused by branches and training 
differences. Lipid and lipoprotein values of educated judo athletes and soccer players have indicate that they 
do not carry the risk of cardiovascular illness. It is thought that blood fat values are normal due to the 
participants' sports education and trainings In addition, it is recommended that the educated judo athletes 
should have more jogging or aerobic training in their daily regular training. 
Keywords: Judo athletes, soccer players, exercise and blood. 

1. Introduction 
Physical inactivty, poor lifestyle and low levels of cardio vascular fitness lead to an rise in the risk of 

progressive countless chronical diseases as well as all-cause mortality (Blair et al., 2006; Bostanci et al., 2019). 
Fiziksel inaktivitenin yol açtığı olumsuz etkiler arasında; inme, kalp krizi, hipertansiyon ve birçok damar 
hastalıkları ile karaciğerde yağlanma, insülün direnci, metabolik sendrom, tip 2 diyabet, obezite, kabızlık, 
bağırsak divertikülü gibi metabolizma bozuklarının yanı sıra polikistikover, cinsel disfonksiyon, 
endometriyal veya göğüs kanseri ya da nöromüsküler sistemde ağrı, romatoid artrit, osteoporoz, ağrı, 
kırıklar, osteoartrit, sarkopeni, denge problemi de oluşturmaktadır. Fiziksel inaktivite ya da sedanter 
yaşamın anksiyete, depresyon ve bilişsel disfonksiyona da sebep olduğu bildirilmiştir (Booth ve ark., 2012; 
2017). It is hypertension, obesity, muscle atrophy, postural disorder, lack of exercise and inactive life style or 
detrimental habits such as smoking causes inadequate cardiovascular system (Bostanci et al., 2019; Ermiş et 
al., 2019a, Ermiş et al., 2019b). Studies have shown that increasing risk factors in coronary heart diseases are 
high cholesterol, triglycerides, low-density lipoprotein cholesterol values and low high-density lipoprotein 
cholesterol values in blood parameters (Demirel et al., 2018). Many researches have demonstrate that the 
cholesterol is related with CHD.  LDL-/HDL-C ratio can show raised rate of arteriosclerosis disease. Low 
blood levels of HDL-C are a detached risk factor for cardiovascular disease (Boden; 2000; Franceschini, 2001). 
Positive effects of applied long regular exercises on physiological, physical, psychological and motoric 
features have been noticed and one of the most prominent positive effects of regular physical activite is on 
blood biochemistry. Normal and well-tuned intensity aerobic exercise reduces blood lipid levels, total 
cholesterol, LDL cholesterol, triglycerides, while raises HDL cholesterol levels when estimated (Koç, 2011). 
Both anaerobic and aerobic training can decrease total cholesterol, increase high-density lipoprotein 
cholesterol values, and lower the total cholesterol/high-density lipoprotein cholesterol ratio.  Among elite 
athletes, exercise continues to promote favorable lipoprotein profiles. Increased Body Mass Index (BMI) has 
been united with less convenient lipoprotein profiles (Çetin et al., 2019). Studies support an important 
incremental effect of physical activate on blood lipids and lipoproteins in men. It has been reported that the 
changes in HDL-C values with exercise practice were upside related to baseline HDL-C values (Imamoglu et 
al., 2005). Athletes making in aerobic sports at a high value particularly favored with respect to their low 
overall risk of coronary heart disease and, in specific, to their highly suitable plasma lipoprotein type (Mann, 
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2014). Atan and Alaçam (2015) in study, was found that the effect of aerobic and anaerobic exercise on 
hematologic blood parameters was similar except for several parameters. Judo and soccer has a very 
vigorous physical activity in sport branches. They also pointed out that hypercholesterolemia and low levels 
of HDL-C were more pronounced in power sports and anaerobic sports.  

A large number of studies revealed a relation between dyslipidemia and the prevalence of coronary 
heart disease and atherosclerosis. Regular physical activity is corporate with a decrease in the risk of CHD. 
But there is conflicting information about the optimal intensity and the amount of exercise necessary for this 
decline (Kraus et al., 2002). Latest studies have shown that the dosed individually and programmed physical 
activity leads to raise the concentration of HDL cholesterol, and decrescendo triglyceride, total and LDL 
cholesterol (Labović et al., 2015). Menevşe et al. (2013) in a study, it can be found that biochemical values do 
not pose any health risk to the wrestlers that work out heavily. Judo branch is similar to wrestling branch. 
Judo athletes were curious about the situation. 

It is also enounce that regular exercise and physical activity has positive effects on lipid profile. 
However, investigators report that contradictory findings regarding the density and the exercise style 
produce alterations in the lipid metabolism (Menevşe et al., 2014). It is thought that there is a difference 
between lipid and lipoprotein amount of educated soccer players and judo athletes. Because they has 
differences in terms of branches and training program. Soccer players do aerobic training in their regular 
training more than judo athletes.  In this study, it is aimed to compare lipid and lipoprotein values of 
educated judo athletes and soccer players, moreover, to investigate cardiovascular disease risks. This study 
is important of comparing lipid and lipoprotein values of educated judo athletes and soccer players. 

2. Method 
2.1. Subjects 

Judo athletes (20) sports year average were10.3 years and 22 soccer players sports year average were 
10.4 years, total 42 male university students participated in this study. All participants were university 
students and judo athletes were national athletes and soccer players were playing in different leagues. 
Written consent was obtained from all the participants, who volunteered to participate in the present study. 

2.2. Lipid and Lipoprotein Measurement 
  Blood samples were obtained from the antecubital vein of the subjects 48 h before exercise sessions. 
Fasting blood samples were taken in the morning. The samples were analysed for total cholesterol, 
triglyceride, high-density lipoprotein cholesterol (HDL), and low-density lipoprotein cholesterol. TG, TC, 
HDL-C, LDL-C levels were determined by Hitachi 717 Auto analyser.    

2.3. Data Analysis  
  Analysis was applied on Statistical Analyses for Social Sciences (SPSS 23.0 version). Sporcuların 
fiziksel özelliklerine ilişkin yaş, boy, ağırlık, BMI ve spor yılı ortalamaları hesaplandı.  Kolmogorov-Smirnov 
test was used to appraise the normality of parameters.  Comparison of age and height were used in this 
study and, to state the differences between groups independent t- tests were performed. Statistical 
significances was adopted at p<0.05. 

3. Results 
Physical anthropometric and motoric characteristics for judo athletes and soccer players were given in 

Table 1. Comparison of serum lipid values were given in Table 2. Table 3 shows the cardiovascular risk 
status of the participants. 

Table 1. Physical Characteristics (Age, height, weight etc.) of judo athletes and soccer players 

Parameters Judo athletes Soccer player t 

Age (year) 24.221.86 23.901.75 0.25 

Body Height (cm) 170.426.72 174.166.81 2.21* 

Body Weight (kg) 74.7010.3 68.439.6 2.95* 

BMI (kg/m2) 25.54 3.74 22.643.72 2.98 * 

Age of training (year) 10.34.4 10.44.5 0.38 

*p<0.05   
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Judo athletes mean age were 24.22 years, an average height of 170.42 cm, and mean weight of 74.70 kg 
and BMI average of judo athletes were 25.54 kg/m2. Soccer players mean age were 23.90 years, mean height 
of 174.16 cm, mean weight of 68.43 kg and mean BMI  were 22.64 kg/m2.  

Table2. Comparison of Serum Lipid Amount of Judo athletes and Soccer players 

Mg/100 cc Groups Mean  Standard deviation t 

TC 
Judo athletes 176.59 11.34 

3.63** 
Soccer players 162.24 11.60 

TG 
Judo athletes 95.55 12.95 

0.96 
Soccer players 93.15 11.14 

 
HDL-C 

Judo athletes 53.62 3.12 
2.21* 

Soccer players 56.35 3.19 

 
LDL-C 

Judo athletes  131.53 14.43 
2.38* 

Soccer players 118.37 14.33 

*p<0.05, **p<0.001    

TC amount is found to be 176.59 mg/100cc with judo athletes and 162.24 mg/100cc with soccer 
players, while the level of TG is found to be 95.55 mg/100cc with judo athletes and 93.15 mg/100cc with 
soccer players. HDL-C amount is found to be 53.62 mg/100cc with judo athletes and 56.35 mg/100cc with 
soccer players, while the amount of LDL-C is found to be 131.53 mg/100cc with judo athletes and 118.37 
mg/100cc with soccer players. 

Table -3. Risk of cardiovascular diseases of judo athletes and soccer players 

Mg/100 cc  Mean Standard deviation  t 

 
TC/HDL-C 

Judo athletes 3.29 0.32 
2.32* 

Soccer players 2.88 0.32 

LDL-C/HDL-C 
Judo athletes 2.45 0.28 

1.19 
Soccer players 2.10 0.29 

*p<0.05   

The cardiovascular risk ratios found to be 3.29 mg/100cc for judo athletes and 2.88 mg/100cc for 
soccer player.  It is found LDL-C/HDL-C ratios 2.45 mg/100cc for judo athletes and 2.10 mg/100cc for 
soccer player. 

4. Discussion and Conclusion 

In this study, there is a significant difference in body height, body weight and BMI among judo 
athletes and soccer players (p<0.05). There was no significant difference among age and age of training for 
judo athletes and soccer players (p>0.05). The Canadian Heart Health Surveys Research Group (TCHSRG) 
reported an increased generality of dyslipidemia associated with an increased BMI, a positive association 
between BMI and TC, LDL-C, triglyceride levels, and an inverse relationship to HDL-C grade (Rabkin et al., 
1997). Stevens et al. (1998) found that between healthy men, boost BMI was associated with an increased 
relative risk of cardiovascular death, particularly among younger subjects. Joseph et al. (2001) found 
comparing average lipid among BMI categories in lower high-density lipoprotein cholesterol grade, higher 
triglycerides, and higher cholesterol/high-density lipoprotein cholesterol incidence with an increasing BMI 
in soccer players. In this study, BMI for judo athletes (25.54 kg/m2 ) than soccer players (22.64 kg/m2). In 
classification for BMI: BMI categories were normal weight (22–23.9 kg/m2, the referent) and overweight (24–
26.9 kg/m2), (Hsu et al., 2018). In general, if the body mass index is up to 25 kg/m2, everybody is considered 
as healthy and after 25 kg/m2 as sick (Turgut et al.,2018). But this classification is for sedentary people. For 
athletes, İmamoğlu et al. (2010) reported that this BMI value was normal at 25 kg/m2. 

Cholesterol and triglyceride are two fat portion and risk factors for heart attack (HA). According to 
studies, if total cholesterol is yet than 200 mg/dl and triglyceride is yet than 100 mg/dl, the peril factor is 
high (Menevşe et al,2014). If general cholesterol level is 201-239 mg/dl, it should be carefully monitored as 
risky group (Rosato, 1990). Optimal blood triglyceride level should not be less than 100 mg/dl (Turgut et al., 
2018).  In this study, total cholesterol was below 200 mg and triglyceride was below 100 mg. In terms of total 
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cholesterol and triglyceride values, it is think athletes of both branches are not at high risk of heart attack.  
Generality of the studies showed that reduced TG, TC and LDL-C grade, and increased HDL was the 
consequence of applied training when severity of physical activate, duration and frequency were approved 
(Aydoğan, 2017). In a study with soccer training, found decrease in LDL, cholesterol and LDH levels and a 
statistically significant result was found (Selçuk et al., 2018).   İmamoğlu et al (2005) in a study, stated that 
there found no significant differences in plasma total cholesterol and triglyceride values between the groups 
of judo athletes and other students. No significant differences were found in LDL-C and HDL-C amount 
between judo athletes and other male students. Menevşe et al. (2014) found that cholesterol in total was 
found to be 157.00 mg/dl, triglyceride value was 132.38 mg/dl, HDL-C value was 49.66 mg/dl and LDL-C 
value was 92.37 mg/dl on judo athletes. In this study, there were significant differences in plasma TC, LDL-
C, and HDL-C values among them judo athletes and soccer players (p<0.05, p<0.001). There were no 
significant differences in plasma TG values among them judo athletes and soccer players (p>.05).TC and 
LDL-C among of judo athletes were significantly high from soccer players (p<0.05).  HDL-C values of soccer 
players were significantly high from judo athletes (p<0.05). 

Labovic et al. (2015) in a study, the end that athletes have lower total cholesterol, LDL cholesterol and 
triglyceride levels, and higher serum HDL from human. Friedmann and Kindermann (1987), found HDL-C 
levels higher in endurance training male community than inactive community. Exercise and physical activity 
is a potential factor that may modify lipid profile and therefore cause to fall the risk for CHD (Apostolidis et 
al., 2014). When letters was look at about effects of exercise on plasma lipid and lipoprotein levels, results 
indicated that moderate and low intensity exercises are of major importance.  These rise show ably increase 
of HDL-C, Decrease of LDL-C and increase protective effects to hardening of the arteries (arteriosclerosis).  It 
has been identified that ordinary aerobic exercises changes total blood parameters for cholesterol, serum 
triglycerides and LDL-C and increases high-density lipoprotein cholesterol HDL-C (İmamoğlu, 2014; 
Lemieux, 2001). A lot of studies support that aerobic exercises increment the HDL-C grade (Friedmann and 
Kindermann, 1987). Laboratory reference aperture is 25-75mg/dl for HDL-C, and 0-160 mg/dl for LDL-C 
(Koç, 2011). In this study, HDL-C, and LDL-C values were within normal limits. In this study; soccer players 
were found to have better HDL-C levels than judo athletes. This status can be the result of intensive training 
and nutrition. It is suggested that judo athletes should do more running and aerobic training. 

In this study, soccer player's TC and LDL-C values were found lower than judo athletes and HDL-C 
levels are higher. The reaction of the lipid among to an exercise session or training program is diverse 
depending on the type of exercise lay on, its intensity and frequency, the duration of each session, and the 
time spent in such a routine (Boraita, 2004).  When the intensity of the training well controlled, the force 
expense is a big factor affecting lipid and lipoprotein levels. Training has to a series of conformation, 
morphological and physiological changes at the level of the cardiovascular system, neuromuscular system, 
as decently as lipid athletes (Labović et al., 2015). 

Including many research reports were a low level HDL-C in power-anaerobic on athletes (Rashidlamir 
and Ghanbariniaki, 2011). When literature was examined about effects of exercise on blood parameters, 
results showed that moderate and low intensity exercises are of great importance. These status show 
increment of HDL-C, reduce of LDL-C and gain protective effects to arteriosclerosis (İmamoğlu et al., 2005). 
According in this study, judo athletes are thought to do more anaerobic training than soccer players. 

The human who have HDL-C cholesterol grade below 40 mg/100cc have yet than three times of risk 
of cardiovascular diseases than human who have high HDL-C grade (Wood et al.1988).  In this study, HDL-
C is 53.62 mg/100cc for judo athletes and 56.35 mg/100cc for soccer players. HDL-C levels of both judo 
athletes and football players are not at risk for health. The risk of heart disease can forecast by dividing TC to 
HDL-C. As a result of the forecast 4.5-5 levels show prominent cardiovascular illness risk, 3.8-4 levels show 
low cardiovascular illness risk (Rosato, 1990). In another, the risk factor is elevated if the cardiovascular risk 
ratios (TC/HDL-C) is advanced than 5; the risk factor is falling if the ratio is under than 3.5 (Lemieux et al., 
2001).  The effect of exercise and physical activate has been shown in controlled works to ascent HDL-C 
levels, lowly TG, and lowly the TC/HDL-C ratio (Garry, 2001).  A training program that accentuate power,  
strength, speed ability, capacitance, explosive, and  sprint can result in unwanted health and fitness 
consequent for the participants in power-anaerobic situated sport activates (Rashidlamir and Ghanbariniaki, 
2001).  
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Results demonstrated that the strongest relation amid BMI and lipoprotein grade occurred between 
BMI and the TC/HDL-C ratio (Garry and McShane, 2001). LDL-C/HDL C ratio and LDL-C/HDL C ratio 
can show arteriosclerosis disease risk (Bedir et al., 1998; Akyol and İmamoğlu, 2019).  In this study, ratio TC 
/ HDL-C and in LDL-C / HDL-C ratio for judo athletes and soccer players were not risk factor. Also in this 
study, is meaningful that the ratio TC / HDL-C of judo athletes is higher than soccer players (p<0.05). There 
was no significant difference in LDL-C / HDL-C ratio between judo athletes and soccer player (p>0.05). Judo 
is classified as a power-anaerobic based sport on the basis of its character of practice, match times. Judo 
athletes may be advised to include more aerobic activities in training. 

In addition, In some studies on elite judo athletes, aerobic capacities were found to be insufficient to 
be more successful internationally (Ağaoğlu et al., 2001; İmamoğlu et al., 2001). Therefore, studies to increase 
aerobic capacity should give more importance. 

5. Conclusion 

Total cholesterol, triglyceride, high and low-density lipoprotein cholesterol levels on educated soccer 
players were found better according as educated judo athletes. This situation can be caused by branches and 
training differences. This result shows that between educated judo athletes and educated soccer players did 
differences in lipid and lipoprotein values. Lipid and lipoprotein values of educated judo athletes and soccer 
players have indicate that they do not carry the risk of cardiovascular illness. It is thought that blood fat 
values are normal due to the participants' sports education and training. In addition, it is recommended that 
the educated judo athletes should have more jogging or aerobic training in their daily regular trainings. 
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Abstract 
The aim of this study is to compare Q angle values in team and combat athletes. The Quadriceps Q 

angles of 106 female and 136 male subject were measured in both supine and standing positions by 
goniometer. It was used t-tests for statistical analyses. Of these, the women were 60 team athletes and 40 
combat athletes. In men, there were 72 team athletes and 64 combat athletes.  

In this study, the average values of Q angle in male athletes are 14.15° in the standing position and 
13.10° in the supine position. In female athletes, the average Q angle values were 16.95° in the standing 
position and 15.31° in the supine position. Q angle values of male athletes and female athletes in supine 
position showed a statistically significant difference with their foot Q angle values (p <0.001). In this study, 
the angle Q in women in team athletes is 16.89° in the standing position and 15.12° in the supine position. 
The Q angle values in women in combat athletes are 17.01° in the standing position and 15.50° in the supine 
position.  In this study, the Q angle in men's athletes is 14.09 degrees in the standing position and 13.06 
degrees in the supine position. In combat athletes, the Q angle values in men are 14.21° in the standing 
position and 13.14° in the supine position.  The Q angle values of the team athletes and the combat athletes 
showed in women and men a statistically significant difference (p <0.05). Again in women and men, the Q 
angle values of the team athletes and the combat athletes showed in the supine position a statistically 
significant difference (p <0.05). In this study, in both female athletes and male athletes, the Q angle values of 
combat athletes are higher than team athletes in both positions. However, it is statistically insignificant for 
combat athletes to have higher Q angle values than team athletes (p> 0.05). 

In this study, the Q angle values of both team and combat athletes are higher in males than females. In 
addition, the Q angle values of team and combat were found to be similar. It can be said that being a team 
athlete and a combat athlete does not have a significant effect on the height or lowness of the Q angle. 
However, it is recommended that athletes should be avoided to increase the Q angle in order to have high 
performance and less injury. 
Keywords: Q angle, team athletes, combat athletes. 

1. Introduction 
Exercise and physical activity help to achieve better physical and mental health, improve quality of 

life (Aksoy and Aslan, 2019). In a study, it is found out that there are considerable differences in sprint, 
reaction time and anaerobic power values between football players and the other branches (Aksoy and 
Ağaoğlu, 2017). Physical fitness; Many parameters affect age, height, body weight, aerobic and anaerobic 
power, body component, flexibility, number of resting heartbeats and blood pressure (Koca et al., 2019; 
Güneş et al., 2019).The Q angle is the angle subtended by the intersection of a line drawn from the anterior 
superior iliac spine to the Centre of the patella and another line connecting the Centre of the patella to the 
Centre of the tibia tuberosity (Grelsamer et al., 2005). The Q angle is the acute angle formed by lines drawn 
from anterior superior iliac spine to the center of patella, and from to center of the patella to the tibal 
tuberosity (Woodland and Francis, 1992). The Q angle highlights knee joint mechanism and identification of 
relationships among structural factors and sport injuries (Kishali et al., 2004). In addition, Q angle is also 
reported to be affected by a great number physical factors and postural defects (Eliöz et al., 2015; Yılmaz et 
al., 2017). Normal Q angle is 13 degrees for males and 18 degrees for females (Heggannavar et al., 2016).  

While there is no definitive diagnosis for the norm values of Q angle, on-normal values for this angle 
are thought to be 15 degrees and higher for men and 20 degrees and more for women. It is thought that 
when the Q angle exceeds the limit of 15-20 degrees, this causes disorders in the extensor mechanism of the 
knee and causes patellofemoral pain with the tendency of patella to slide to the lateral. Women have greater 
Q angles then men  (İmamoğlu et al., 1995; Kishali et al., 2004). Some investigators have found that Q angles 
greater than 15" for men and 20" for women are more commonly associated with pathological conditions of 
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the Patellofemoral joint. The role of Q angle in assessing lower-extremity injuries in sports has been 
documented (Emami et al., 2007; Fatahi et al., 2017). Women have consistently been found to have larger Q 
angles than men and are more often affected by patellofemoral problems (Şener and Durmaz, 2019). Kopuz 
et al. (1995) in a study, was concluded that sports might be effective on the external pelvic measurements. In 
addition to sex, tibia, and femur length, pelvis width, dominant foot and shape of the feet may affect the Q 
angle (Kishali et al., 2004). 

Team athletes have a different physical profile than combat athletes. Activities such as pushing and 
pulling and lifting weights are more common in team athletes than in team athletes. In this study, Q angle 
values in team and combat athletes were wondered. 

2. Method 

Participants: In this study, a total of 242 athletes were evaluated. These was106 female and 136 male 
athletes. Of these, the women were 60 team athletes and 40 combat athletes. In men, there were 72 team 
athletes and 64 combat athletes. Team athletes has comprised of basketball, football, handball and volleyball 
branches. Combat athletes has comprised of wrestling, judo, boxing, karate and taekwondo athletes. Sports 
ages were at least 4 years 

Measurements: The Q angles of athletes were measured in both supine and standing positions by 
goniometer. The dominant leg Q-angles of the subjects were measured. The athletes had no history of lower 
limp injury or dysfunction. Knee Q angles of athletes were measured when the knee and hip were in full 
extension, first in the supine and then in the standing positions. Before measurements, the borders of patella, 
the tibias tuberosity and the anterior superior iliac spine were located by careful palpation. The fulcrum of 
the goniometer was placed on the center of patella; the longer arm was directed to the anterior superior iliac 
spine and the shorter arm tibias tuberosity. The angle formed at the intersection of the two lines was 
measured as the Q-angle in degree (Losina et al., 2013). 

Statistical analyses: It was t-tests for statistical analyses.  The participations were instructed to keep 
Quadriceps muscles and relaxed as possible.  The level of significance was set at p<0.001 and p<0.005. 

3. Results 
Distribution of athletes according to age groups and gender are shown in Table 1. Q angle frequency 

for athlete’s distribution in the supine position and the standing position are shown in Table 2. Table 3 
shows the Q angle values by position and gender. Table 4 shows the Q angle values of team and combat 
athletes. 

Table 1. Distribution of subjects according to age groups and gender 

Aged (Year) Female athletes Male athletes Total 

n % n % n % 

17-20 60 56,60 80 58,82 140 57,85 

21-24 38 35,85 42 30,88 80 33,06 

24 and high 8 7,55 14 10,29 22 9,09 

Total 106 100,00 136 100,00 242 100,00 

Table 2. Athlete’s Q angle frequency distribution in the supine position and the standing position 

 Supine position 
 

Standing position 

Q angle 
(Degrees) 

Female athletes Male athletes Female athletes Male athletes 

n % n % n % n % 

6-8 2 1,89 1,47 1,47 1 0,94 1 0,74 

9-11 14 13,21 12,50 12,50 7 6,60 9 6,62 

12-14 35 33,02 30,15 30,15 22 20,75 28 20,59 

15-17 37 34,91 33,09 33,09 30 28,30 34 25,00 
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18-20 9 8,49 12,50 12,50 31 29,25 35 25,74 

21-23 5 4,72 5,88 5,88 8 7,55 14 10,29 

24  3 2,83 3,68 3,68 5 4,72 9 6,62 

27 and high 1 0,94 0,74 0,74 2 1,89 6 4,41 

Table 3. Evaluation of Q Angle according to position and gender 

Variables Female  athletes Male athletes t  p 

Standing Q angle 16.95 14.15 8.10  0.000** 

Supine Q angle 15.31 13.10 8.43  0.001** 

**p<0.001 

Table 4. Q angle values according to Team sport and combat 

Variables  Team sport Combat  sport t p 

Standing Q angle Female 16.89 17.01 0.29 0.845 

Male 14.09 14.21 0.48 0.650 

Supine Q angle Female 15.12 15.50 0.87 0.552 

Male 13.06 13.14 0.24 0.613 

4. Discussion 
In this study, who was 57.85% of the athletes participating between the ages of 17-20.    33.06% of the 

athletes are between the ages of 21-24 (Table 1). In this study, in the supine position Q angle, the majority of 
the women were in the range of 12-18 degrees, while the males were in the range of 12-20 degrees (Table 2). 
In the standing position Q angle, the majority of the women and men were found in the range of 12-20 
degrees. The Q angles of the athletes in the test have a normal distribution. When literature was reviewed, it 
was reported that the changes in Q angles differed based on the rate and intensity of physical activity 
(Yılmaz et al., 2017).  In one research project carried out in Turkey it was shown that the upper limit of Q 
angle is 18.0 for men and 22.0 for women (Kuru and Pekşen, 1993).  Women consistently having higher Q 
angles than men. Some reaches have established normal men Q angles of 150 and some have established 
them at 13.50 (Kishali et al., 2004). In a study Q angle greater than 15 degree were defined as high Q angle 
and Q angle 15 degree or less were defined as low Q angle based on the finding ( Esmaeili et al., 2015).   
Kishali et al, (2004) study, showed that the mean right and left knee Q angle of male athletes were 14.47o and 
13.69o for the supine position, 13.25o and 12.44o for standing position.   

The literature clearly illustrates that women, on average, have larger Q angles than men do 
(Livingston and Mandigo, 1999; Teixeira at al., (2008). İmamoğlu et al., (1995) in a study, was found the 
mean Q angle of female students and male students at supine position 15.90 and 12.930. On the other hand Q 
angle of female and male students at standing position were 16.920 and 13.910 respectively. Şener and 
Durmaz (2019) in a study, found the mean Q angle of female and male subjects at Supine position 15.710 and 
13.020. On the other hand Q angle of female and male subjects at standing position were 17.050 and 14.040 
respectively. Şen et al. (2019), in a study, found that the mean right and left knee Q angles of male athletes 
were 15.08° and 14.49° for the standing position, 14.26° and 13.29° for the supine position. Sobjerg et al. 
(1987) in a study, have found the Q angle as 12.70 in the supine position in males and 14.50 in females. In this 
study, the average values of Q angle in male athletes are 14.15°in the standing position and 13.10° in the 
supine position. In female athletes, the average Q angle values were 16.95° in the standing position and 
15.31° in the supine position. Q angle values of male athletes and female athletes in supine position showed 
a statistically significant difference with their foot Q angle values (p <0.001). In this study, the angle Q in 
women in team athletes is 16.89° in the standing position and 15.12° in the supine position. The Q angle 
values in women in combat athletes are 17.01° in the standing position and 15.50°in the supine position. In 
this study, the Q angle in men's athletes is 14.09 degrees in the standing position and 13.06 degrees in the 
supine position. In combat athletes, the Q angle values in men are 14.21°in the standing position and 13.14°in 
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the supine position. In this study, were found quadriceps Q angles for male smaller than women's. The Q 
angle values of the team athletes and the combat athletes showed in women and men a statistically 
significant difference (p <0.05). Again in women and men, the Q angle values of the team athletes and the 
combat athletes showed in the supine position a statistically significant difference (p <0.05). 

The effect of sport may vary depending on the studies performed on the human body and especially 
the muscles. Although people who perform regular sports may have a more uniform body posture and 
appearance than sedentary people (Erdağı et al., 2018; Yamak et al., 2018). The vertical jump height, 
anaerobic power, 10 m sprint running speed, 100 m sprint running speed, body weight, Body Mass Index 
and the sum of 7 skinfolds measurement for male have more than  females (Ziyagil et al.,2016). Sports, 
gender, femoral length, width of the pelvis, increased femoral anteversion angle, tibial rotation, varus-valgus 
deformities in the knee can change the Q angleIn this study, in both female athletes and male athletes, the Q 
angle values of combat athletes are higher than team athletes in both positions (Kishalı et al.,2004). However, 
it is statistically insignificant for combat athletes to have higher Q angle values than team athletes (p> 0.05). 
However, since the team athletes have a taller and straight physical feature, the Q angle values are 
considered to be lower. Again, it is thought that Q angles are higher in combat athletes due to factors such as 
pushing and pulling movements or using weight training more in training and competitions. Activity level 
of the athletes, their branches (Team sport and combat  sport), and theirs’s factors affecting muscular 
strength or tendon and joint stability were among the confounding factors that should be evaluated with 
other effective factors in ankle, knee and pelvis regions (Moghadam et al., 2017). Factors that cause an 
increase in Q angle include genu valgun, genu rakurvatum, patella alta, patellar shape anomalies, thick 
lateral ligament, weak vastus medialis, patella femoral instability, femoral neck anteversion, and external 
tibial torsion. In addition, Hubert et al. Stated that the reduction of the Q angle (such as internal tibial 
torsion, Hamstring diffusion, hyper prone foot) will similarly lead to erroneous load distribution in the 
patella femoral joint (Kishalı et al.,2004). 

Consequence: In this study, the Q angle values of both team and combat athletes are higher in males 
than females. In addition, the Q angle values of team and combat were found to be similar. It can be said that 
being a team athlete and a combat athlete does not have a significant effect on the height or lowness of the Q 
angle. However, it is recommended that athletes should be avoided to increase the Q angle in order to have 
high performance and less injury. 
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Abstract 
Regular and long-term exercises create changes in the physical and physiological characteristics of 

athletes. As a result of the exercises, it forms important changes especially in the muscle and element 
metabolism of the athletes and affects the performance of the athletes. In this context, it is determined to 
detect the changes of the long-term exercises in the muscle damage and element metabolism of the athletes. 
The study consists of 16 male volunteer athletes in the field of athletics. In the research, an exercise program 
for competitions was applied to the athletes for 3 times a week during 12 weeks. Blood samples were taken 
from the athletes at rest, before the exercises were started and at the end of the exercises. In the samples 
taken from athletes, muscle damage markers and element metabolism levels were determined. The data 
obtained from the research were analyzed by using SPSS 22 package program. Significance was accepted as 
p<0,05.When the data obtained from the research were analyzed; in the element metabolism of the athletes 
participating in the research, statistically differences were observed in sodium, calcium, potassium, chlorine, 
phosphorus, magnesium, glucose and creatinine levels (p<0,05), however there was no statistically 
significant difference in urea level (p> 0,05). When the muscle damage values of the athletes were examined; 
a statistically significant difference was found in the pretest-posttest values of CK and CK-MB values 
(p<0,05). As a result; the changes that occur by performing long-term and regular exercise programs in 
muscle damage markers and element metabolism of athletes were determined. We believe that considering 
the changes that occur in athlete's metabolism, the exercise programs to be applied will positively affect the 
performance of athletes. 
Keywords: Glucose, Urea, Minerals, Exercise, Muscle Damage. 

1. Introductıon 
Physical activity is an important factor in the prevention as well as treatment of cardiovascular 

disorders in the organism. Regular physical exercises ensure that physical fitness is maintained and 
improved [1]. It causes many biological changes in the body, such as muscle damage, changes in mineral 
levels, depending on the characteristics of the exercise and the physical condition of the individual. The use 
of oxygen during exercise can be very intense, resulting in reactive oxygen species (ROS) and reactive 
nitrogen species (RNS). If this capacity is exceeded, oxidative stress occurs in the body, which causes 
changes in elemental metabolism and damage to cells and muscles [2]. 

This overproduction is easily neutralized in a dynamic athlete balance. During medium and high 
intensity exercises it can cause oxidative stress in the organism, and consequently muscle damage. This 
causes muscle pain during and after exercise as a reaction of neutrophils to inflammation. Physiologically, 
lactate dehydrogenase (LDH), C-reactive protein (CRP), creatine kinase (CK), CK-MB are biochemical 
markers of muscle damage in the body [3]. 

Muscle damage is exhaustion, loss of function, and pain in severe and various exercises. The 
production of free radicals in the body is affected by energy requirements, the consumption of oxygen and 
differences in mechanical loads on soft tissue during exercise. As a result, muscle damage in the body as a 
result of exercise is intense, especially if the exercise is comprehensive and of high intensity [4].   

Furthermore, the formation of free radicals causes lipid peroxidation, which can cause cell and muscle 
damage during aerobic exercise. Malondialdehyde (MDA) is mostly used as an end product marker for lipid 
peroxidation [5,6]. Exercise-induced ROS causes muscle function or fatigue damage and decreased 
performance [7]. MDA levels during exercise are associated with creatine kinase (CK) [8], an indicator of 
muscle damage, and long and tiring exercises cause damage to the skeletal and cardiac sarcoplasmic 
membranes, as well as changes in the level of minerals in the organism [9]. 
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In this context, athletes experience exercise intensity during the competition period in order to 
improve their performance, but the biochemical effects of this exercise period on the organism are unknown. 
In this study, the effects of long-term and regular exercise programs on athlete muscle damage markers and 
some biochemical parameters were investigated. 

2. Material and Method 
2.1. Research Group 

The research group consists of 16 male athletes in the 14-15 age range who are licensed in the Athletics 
branch and who regularly attend the training and participate voluntarily in the study. The study 
investigated the effects of the long-term exercise program on muscle damage markers and some biochemical 
parameters. 

2.2.  Exercise Program 
The athletes who participated in the study underwent a 12 weeks, 3 days a week and 80 minutes a day 

exercise program to preserve their performance and enhance their fitness. Before beginning the exercises, the 
athletes were given a 15-20 minute warm-up exercise within the scope of the exercise programme, followed 
by a 40-50 minute exercise program aimed at preserving their performance and enhancing their physical 
characteristics. The exercise program was adjusted according to 50-70% intensity of the maximum heart rate, 
taking into account the physical characteristics of the research group, and the intensity level of the exercise 
during the following weeks was redesigned using the Karvonen method every two weeks. 

2.3. Training Program 

Week 1, 2, 3, and 4 

Monday Wednesday 

Cross-country running Jogging 

Severity: % 40-50 Severity: % 45-55 

Duration: 50 min Duration: 40-45 min 

Friday  

Cross-country running  

Severity: % 40-50  

Duration: 50 min  

Week 5, 6, 7 and 8 

Monday Wednesday 

Athletic Training Cross-country running 

Severity: % 50-55 Severity: % 50-55 

Duration: 50 min Duration: 40-45 min 

Friday  

Athletic Training  

Severity: % 50-55  

Duration:  min  
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Week 9, 10, 11 and 12 

Monday Wednesday 

Athletic Training Cross-country running 

Severity: % 55-70 Severity: % 50-55 

Duration: 50 min Duration: 40-45 min 

Friday  

Athletic Training  

Severity: % 55-70  

Duration: 50 min  

2.4. Biochemical Measurements 
In the study, blood samples were taken from the athletes twice before starting the exercise program 

and at resting state at the end of the exercise program. The athletes involved in the study were constantly 
observed and asked to be careful not to take supplements or any drugs that would affect metabolism, and to 
pay attention to nutrition, sleep and rest periods.  In order to determine muscle damage markers (CK, CK-
MB) and some biochemical parameters (sodium, calcium, potassium, chlorine, phosphorus, magnesium, 
glucose, creatinine ,urea) in blood samples taken from athletes, an average of 7 cc blood samples were 
transferred to routine biochemistry tubes with sterile injectors as a result of the turniquet applied from arm 
to arm while the athletes were in rest and sitting position. Samples taken to the biochemistry test tubes were 
centrifuged at 4000 rpm for 15 minutes to avoid clotting, and the serums were stored at -80°C and analyzed 
in a private hospital laboratory. 

2.5. Data Analysis 
The data was analyzed using SPSS 22 package programs. In order to determine whether the intra-

group data showed normal distribution, the test of normality (Shapiro Wilk) test was applied. After it was 
determined that the data showed normal distribution, Paired Samples t Test was applied to compare the pre-
final test data of the research group. Significance was accepted as p<0.05. 

 3. Results 

Table 1. Muscle damage paired samples t test analysis results of the athletes 

 Pre-Test  Final Test t p 

CK 130,29±27,63  136,79±25,24 -5,465 0,000* 

CK-MB 10,57±2,02  12,29±1,43 -5,064 0,000* 

*p< 0.05  

Table 1 shows the total muscle damage values of athletes. When the pre-final test results of the 
athletes' CK and CK-MB levels were evaluated, it was found that there was a statistically significant 
difference. 

Table 2. Element Metabolism of Athletes Paired Samples t Test Analysis Results 

 Pre-Test  Final Test t p 

Glucose  90±1,51  93±2,11 -5,508 0,000* 

Urea 13,21±4,00  11,86±3,32 1,018 0,327 

Creatinine  0,63±0,09  0,66±0,08 -4,938 0,000* 

Sodium  141,21±1,96  140,07±1,54 3,663 0,003* 
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Calcium  9,55±0,38  9,67±0,34 -3,465 0,004* 

Potassium  4,21±0,20  4,26±0,20 -4,645 0,000* 

Chlorine  103±1,35  102,28±1,20 -4,372 0,001* 

Phosphorus  4,56±0,13  4,62±0,11 -4,556 0,001* 

Magnesium  2,08±0,07  2,06±0,06 3,576 0,003* 

*p< 0.05  

Elemental metabolism values of athletes are given in Table 2. When the element metabolism pre-final 
test levels were evaluated, it was determined that there was a statistically significant difference in the levels 
of sodium, calcium, potassium, chlorine, phosphorus, magnesium, glucose and creatinine (p <0.05), and 
there was no statistically significant difference in urea levels (p> 0, 05). 

4.  Discussion 

Long-term and regular exercises cause excessive oxygen consumption in the organism. Excessive 
consumption of oxygen in the organism causes oxidative stress. In this context, the effect of long-term 
training on muscle damage markers and some bio-chemical parameters was investigated. 

Long-term exercise is known to affect cell metabolism in the body and to trigger oxidative stress by 
creating biochemical and hormonal differences [10]. Due to oxidative stress, creatine kinase isoenzymes (CK-
MB) cause both skeletal muscle and myocardial damage [11]. It is also known that this muscle damage in the 
body negatively affects the performance of athletes. It was determined that the athletes participating in the 
study had increases in CK and CK-MB levels as a result of the training. Mielgo-Ayuso et al., (2020) in a study 
involving sixty-nine volunteer marathon athletes, they determined that there were changes in CK and CK-
MB levels after a marathon run [12]. It also determined that adequate dietary intake before the marathon 
would help in reducing the acute burden. Freitas et al., (2014) found that participants in the study who 
underwent a fourteen-day exercise program involving professional volleyball players had variations in their 
CK levels [13]. Carmona et al. , (2019) found that CK and CK-MB levels increased significantly at the 
conclusion of thirty-five and fifty-five kilometre races in their research on ten amateur and six elite athletes 
[14]. In a different study, Córdova et al., (2004) in a study involving fourteen professional volleyball players, 
they noted that they observed changes in cardiac markers after a prolonged exercise program [15].  
Żebrowska et al., (2019) found that there was an increase in CK and CK-MB levels before and after an ultra 
marathon in the study involving fourteen male marathoners [16]. Harmsen et al. , (2019) stated that changes 
in muscle injury markers were observed as a result of an eccentric exercise program in the study involving 
ten male participants [17]. In a different study, Peretti et al., (2018) found that 62% of participants had an 
increase in cardiac markers as a result of a high intensity cycling exercise, while in other participants, cardiac 
markers were low. They stated that this result was due to the participants ' physical and training condition 
[18].In another study, Alfredo et al., (2017) stated that basketball players participated in and administered a 
season-long exercise program and the magnesium supplement given did not greatly raise creatine kinase 
levels in general, and as a result, tissue damage would be minimized by magnesium supplement [19]. Selçuk 
et al., (2018) in the study involving 40 football players in the 11-13 age range, they determined that the eight-
week exercise administered experimental group had variation in CK levels, while no meaningful results 
were detected in the control group [20]. In a different study, Córdova et al., (2019) in a study involving 
eighteen cyclists, they noted that no change in muscle injury markers was observed in the three-week 
competition period [21]. In another study, Selçuk et al., (2018) found that a ten-day intensive exercise in 
tennis players creates changes in CK and certain biochemical parameters [22].  It is thought that long-term, 
low-intensity and regular exercise programs will minimize muscle damage levels in the organism. 

Elements are known to be important for the body's normal physiological function as well as for 
adaptation to exercise and for various body functions [23]. Changes in elemental metabolism were 
determined by the athletes involved in the study. In a similar study, Maynar et al. (2018) stated that the 
exercises administered constituted changes in elemental metabolism and that the regular and long-term 
exercise program would have greater effect on the essential mineral level in the study in which thirty-one 
senior athletes studied the effect of the combinatorial exercise program on trace element concentration [24]. 
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In a study conducted, Soria et al., (2011) indicated that element metabolism did not affect after acute exercise 
in which twenty-seven athletes participated [25]. In a similar study, Maynar et al., (2019) found that a six-
month exercise program creates changes in elemental metabolism in elite athletes [23]. In a different study, 
Al Dahamsheh et al., (2019) found that the twelve-week exercise program positively affected participants' 
bone mineral and calcium levels [26]. In a different study, Siquier-Coll et al., (2019) noted that high intensity 
exercises administered at different temperature values did not cause changes in elemental metabolism [27]. 
In another study Alghadir et al., (2016) found that a twelve-week low-intensity exercise program increases 
calcium levels in the body [28]. Jablan et al., (2017) found that changes in mineral and element levels were 
observed in athletes after an ultra-marathon in the study involving twenty-one athletes [29]. In a different 
study, Padoin et al., (2020) indicated that changes in the mineral values of participants were observed in an 
acute exercise in which thirteen futsal players participated [30]. In another study, Marwaha et al., (2011) 
stated that physical activity positively affects mineral density [31]. Skrypnik et al., (2019) noted that long-
term endurance and strength training have significant effects on mineral metabolism in their research [32]. It 
is thought that the duration and intensity of the training applied in the studies has an effect on some 
biochemical parameters. 

As a consequence, long-term training has been shown to affect the muscle damage markers of athletes 
and some biochemical parameters. As a result of the training, it has been determined that there is an increase 
in CK, CK-MB, glucose, creatine, calcium and phosphorus levels and a decrease in sodium, potassium, 
chlorine and magnesium levels. Research findings show that long-term aerobic exercises in athletes result in 
more positive biochemical results compared to high-intensity acute exercises. In the light of these data, the 
healing effects of exercises to be applied in different periods, branches and intensities may be the subject of 
new research. 
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Abstract 

The strength or weakness of respiratory muscles in comparison to other skeletal muscles due to their 
more specialized structures is considered as an indicator or cause of a disease. Similarly, strength and 
endurance of respiratory muscles can also be increased like all other skeletal muscles Inspiratory muscle 
training (IMT) is described as a remarkable exercise that exerts significant load on inspiratory muscles to 
strengthen the muscles of respiration. The aim of this study is to investigate the effects of inspiratory muscle 
training on iron metabolism in cigarette addicts. For this purpose, a total of 40 volunteer male participated in 
the study. Groups before the study; non-smoker control group (n: 10) and IMT group (n: 10), smoker control 
group (n: 10) and IMT (n: 10) were divided into four groups. Blood samples were taken from all groups for 
analysis of iron, iron binding and total iron binding levels. Maximal inspiratory pressure (MIP) and maximal 
expiratory pressure (MEP) measurement for the groups to do training was carried out with 40% of their MIP 
values. The training sessions were carried out at the same time every day for four weeks / five days. The 
SPSS version 22.0 program was used for statistical analyzes. As a result, statistical significance was found in 
iron, iron binding and total iron binding capacities in favor of posttests in smoking and non-smoking IMT 
groups (p<0.05). Statistically significance was found between the groups according to the controls of the 
smokers and non-smokers IMT groups (p<0.05). It can be said that inspiratory muscle training made positive 
changes in iron metabolism and inspiratory muscle training plays an active role in the transport of oxygen 
by affecting iron metabolism in smokers and non-smokers. 
Keywords: Smoking, İron metabolism, Respiratory, Exercise. 

1. Introduction 
Iron balance and regulation are very important as iron is essential in cellular metabolism and aerobic 

respiration. Iron balance disruption; the excess leads to cell death and toxicity through free radical formation 
and lipid peroxidation, as there is no way for the body to actively remove iron from the body. When it 
decreases, anemia and dysfunction are seen in many tissues. For this, iron homeostasis requires strict 
regulation [1]. Iron homeostasis can be disrupted by some external factors. The harmful effects of smoking 
can be said at the beginning of these. Smoking is one of the leading causes of preventable mortality and 
morbidity in our country. The negative effects of smoking on human health depend on the various 
substances contained in cigarette smoke [2]. The most important of these are indicated as asthma, cystic 
fibrosis, neuromuscular diseases and chronic obstructive pulmonary disease [3]. The strength or weakness of 
respiratory muscles in comparison to other skeletal muscles due to their more specialized structures is 
considered as an indicator or cause of a disease. Similarly, strength and endurance of respiratory muscles 
can also be increased like all other skeletal muscles [4]. Inspiratory muscle training (IMT) is described as a 
remarkable exercise that exerts significant load on inspiratory muscles to strengthen the muscles of 
respiration [5].  

2. Literature Review 
Respiratory muscle training has a rehabilitative effect as well. It is one of the primary methods used in 

pulmonary rehabilitation [6]. Due to the strength-enhancing effect of respiratory muscle training on 
inspiratory muscle, it decreases the perception of dyspnea caused by decreased inspiratory muscle strength 
in COPD patients and provides an increase in exercise capacity [7]. When studies conducted are examined, it 
can be seen that the positive effects of inspiratory muscle training have been determined on healthy 
individuals [8], individuals with lung disease [9], healthy athletes [10], obese individuals [11], patients with 
hypertension [12], elderly smoking addicts [13] and healthy elderly individuals [14]. When studies are 
examined, studies on inspiratory muscle training are rare in smokers. This study is the first study thought to 
contribute to science in terms of the effects of inspiratory muscle exercises on iron metabolism, method and 
findings. In this study, it was aimed to investigate the effects of inspiratory muscle training on iron 
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metabolism in smokers and non-smokers. 

3. Method 
3.1. Experimental design 

This study is a randomized, experimental study with a control group. The subjects visited the lab four 
times. During their first visit, all subjects were informed about the study and their descriptive information 
was recorded.  

Table 1. Descriptive properties of all groups 

N=40 
S-CG 

Mean+SD 
S-IMTG 

Mean+SD 
N-CG 

Mean+SD 
N-IMTG 
Mean+SD 

Age (years) 21,12 ±1,35 22,12±1,12 22,50±3,54 21,25±1,66 

Height (cm) 177,87±6,24 177,12±4,88 178±10,92 175,75±5,94 

Weight (kg) 76,25±15,99 76,75±10,36 77±8,92 77,25±8,92 

S-CG; smoking control group, S-IMTG; smoking inspiratory muscle training group, N-CG; non-smoking 
control group, N-IMTG; non-smoking inspiratory muscle training group, SD; standard deviation. 

First, by applying the Fagerström Test for Nicotine Dependence [15], those with advanced degrees of 
dependence (6-7 points) and individuals who never smoked were divided into groups. During their second 
visit, blood samples were taken from all subjects prior to the study. During their third visit, the MIP and 
MEP values of individuals were determined and a nutrition program was given to all groups to establish a 
standard in nutrition. On their fourth visit, subjects performed the warm-up procedure with 40% of their 
MIP values for respiratory muscle training. The groups performing IMT were invited to the laboratory at the 
same time (between 09:00 and 11:00) 5 days a week. No groups were allowed to do exercise and high 
intensity physical activity. 

3.2. Subjects 
A total of 40 healthy men aged 21-22 participated in the study voluntarily (Table 1). The groups were 

divided by block randomization technique. The aim of the study was explained to all subjects and written 
informed consent was obtained from all subjects at the familiarization session. 

1st Group: Smoking control group (S-CG, n: 10): It is a sedentary group that does not perform any 
applications and has a high degree of addiction. 

2nd Group: Smoking inspiratory muscle training group (S-IMT, n: 10): Two sets of 30 breaths were 
trained for four weeks / 5 days with the inspiratory device adjusted to 40% of the MIP baseline of each 
subject; and the inspiratory muscle training group that was given 1 minute rest between sets. 

3rd Group: Non-smoking control group (N-CG, n: 10): It is a non-smoking natural sedentary group that 
does not perform any applications. 

4th Group: Non-smoking inspiratory muscle training group (N-IMT, n: 10): Two sets of 30 breaths 
were trained for four weeks / 5 days with the inspiratory device adjusted to 40% of the MIP baseline of each 
subject; and the inspiratory muscle training group that was given 1 minute rest between sets. 

Before the study, the groups who were addicted to smoking were divided into four groups. Voluntary 
consent form was obtained from all participants in the study. In addition, permission to do the study was 
obtained from the Gaziantep University Clinical Research Ethics Committee. 

3.3. Procedure 
3.3.1. MIP and MEP Measurement  

Electronic respiratory pressure meter was used to calculate MIP and MEP (Pocket Spiro MPM-100, 
Medical Electronic Construction R&D, Brussels, Belgium) according to the 2002 guidelines of the American 
Thoracic Society and European Respiratory Society [16]. Measurements were made using the nasal plug in a 
sitting position. For MIP, the individual was asked to perform maximum expiration and was requested to 
perform maximum inspiration against the closed respiratory tract and maintain it for 1-3 seconds. For MEP, 
the individual was asked to do maximum inspiration and was requested to perform maximum expiration 
against the closed respiratory tract and maintain it for 1-3 seconds. The measurements were repeated 
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between the 2 best findings until there was a 5% difference, and the average was recorded in cm H2O [17]. 

3.3.2. Inspiratory Muscle Training Prosedure 
A specific inspiratory training device (POWER®Breathe Classic, IMT Technologies Ltd., Birmingham; 

UK) was used for IMT. Training group subjects performed the IMT procedure at 40% of MIP (with +10% 
load increase each week and MIP test repeated on the first training day of every week). The IMT procedure 
included 30×2 dynamic inspiratory efforts (with 1 min interval) daily for 4 weeks [18,19]. A separate 
inspiratory muscle training device was used for each subject. 

3.3.3. Biochemical Analysis  
Venous blood samples were collected from the right arm of the participants into 5ml purple capped 

tubes at the central laboratory of Gaziantep University Faculty of Medicine between the hours of 09:00 and 
10:00 in the morning a day prior to the study and the day after the study. At the end of the study, in order to 
analyze iron, iron binding and total iron binding levels in the blood samples collected. Blood samples taken 
at the end of the study were analyzed automatically on the Beckman Coulter LH 780 instrument. 

3.3.4. Statistical Analysis 
The SPSS version 22.0 (SPSS Inc., Chicago, IL) program was used for statistical analyzes. Values were 

represented as mean and standard deviation, and significance was set at 0.05. Kolmogorov-Smirnov test was 
performed to assess normality, and 2x4 mixed-factor analysis of variance and least significant difference 
tests were performed to analyze intra- and intergroup differences. 

4. Results 
Table 2 shows the analysis of pre- and post-tests. Accordingly, statistical significance was found in 

iron, iron binding and total iron binding capacities in favor of posttests in smoking and non-smoking IMT 
groups (p<0.05). Statistically significant significance was found between the groups according to the controls 
of the smokers and non-smokers IMT groups (p<0.05). 

Table 2. Values analysis of smoker and non-smoker groups 

  N-CG 

 Mean+SD 

N-IMTG 

Mean+SD 

  S-CG 

Mean+SD 

 S-IMTG  

Mean+SD 

Iron 

Pre-test 126.38±29.62 115.25±41.30 102.71±35.41 123.50±70.43 

Post-test 124.25±24.64 137.25±45.22 A 101.43±46.79 157.75±53.68A 

Difference -2.13±38.17 22.00±55.26BC -1.29±44.05 34.25±96.04BC 

Iron B. 

Pre-test 206.38±44.85 220.38±74.53 255.00±66.77 212.88±64.49 

Post-test 231.25±42.90 199.00±67.58 A 260.57±73.89 187.50±72.32A 

Difference 24.88±61042 -21.38±67.65BC 5.57±58.33 -25.38±66.49BC 

UIBC 

Pre-test 325.75±22.97 349.50±42.62 358.14±35.22 371.63±37.61 

Post-test 335.50±37.42 326.25±30.67 A 364.86±19.05 345.25±41.50A 

Difference 9.75±46.45 -23.25±19.65BC 6.71±22.12 -26.38±13.94BC 

N-CG: Non-smoker control group, N-IMTG: Non-smoker inspiratory muscle training group,  S-CG: smoker 
control group, S-IMTG: smoker inspiratory muscle training group, A: significant difference between pre- 
and post-tests,  B: significant difference from N-CG, C: significant difference from S-CG 

5. Discussion and Conclusion 
This study was conducted to investigate the effects of inspiratory muscle training on iron metabolism 

in smoking and non-smoker sedentary individuals. At the end of the study; inspiratory muscle exercises 
positively affected iron metabolism in both smokers and non-smokers. 

Many studies have shown that respiratory muscle training has significant effects on respiratory 
muscles. It has been reported in several studies that the respiratory muscles will be stronger in a few days 
with respiratory muscle exercise, that the frequency of respiration decreases within three weeks, and that the 
performance increases as a result of the four-week respiratory muscle exercise [20,21,22]. Iron is an essential 
element necessary for all cells. Its most important task is to carry oxygen through hemoglobin. Iron 
catabolizes oxygenation, hydroxylation and many metabolic events [23]. In our study, inspiratory muscle 
training stimulated iron metabolism in both smokers and non-smokers compared to the control groups, 
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resulting in a significant change in iron, iron binding and total iron binding capacity. The reason for this is 
that it is thought to be related to the increase of oxygen carrying capacity of the myoglobin in the muscle due 
to the work of the muscles. 

 Iron is an essential element because it is necessary for erythropoietic function, oxidative metabolism 
and cellular immunity. The total amount of iron in the body for an adult man is 3500 mg (50 mg / kg). Most 
of the iron in the body is distributed within hemoglobin (65%; 2300 mg). Approximately 10% (350 mg) is in 
muscle fibers (myoglobin) and other tissues such as enzymes and cytochromes [1]. However, smoking 
causes functional disorders in the respiratory muscles by affecting the respiratory functions. The leading 
cause of the harmful effects of smoking on the respiratory system is the deterioration of the oxidant / 
antioxidant balance in favor of oxidants [24]. Cigarette smoke contains gases, vaporized liquids and 
particles. During the burning of tobacco, approximately 4000 compounds are released due to chemical 
processes such as hydrogenation, pyrolysis, oxidation, decarboxylation and dehydration [25].  

Cigarette smoke contains many carcinogenic and mutagenic toxic chemicals such as nicotine and its 
metabolites, radioactive polonium, benzopyrene, dimethylbenzanthracene, naphtalalene, and polycyclic 
aromatic hydrocarbons [26,27]. These toxic substances negatively affect muscle growth and development by 
damaging muscle cells and tissues. Harmful substances such as carbon monoxide, nitrogen oxide and 
hydrogen cyanide, nicotine and tar in cigarette smoke increase the production of free oxygen radicals such 
as singlet oxygen, superoxide, hydrogen peroxide and hydroxyl [28]. Cigarette smoke increases lipid 
peroxidation in the respiratory epithelium [29], increased free radicals resulting from cigarette smoking 
cause decreased lung volumes and capacities in the long run [30], respiratory and circulatory system 
diseases [31], and more importantly, lung cancer [32]. It is known that respiratory exercises have positive 
effects on the lung system [33]. The strengthening of the lung parameters depends on the performance of the 
respiratory muscles [34]. 

As a result, inspiratory muscle training created positive changes in iron metabolism. The increase in 
iron level was thought to arise from the increase in oxygen demand due to the active functioning of the 
muscles during exercise. It can be said that inspiratory muscle training plays an active role in the transport of 
oxygen by affecting iron metabolism in smokers and non-smokers. 
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Abstract 
Background: Anterior cruciate ligament (ACL) has a high incidence in athletes and non-athlete 

population. One of the main problems in individuals with ACL-injury is defective proprioception and 
balance control ability. Taping is widely used as a tool for both treatment and prevention of ACL-injuries. 

Purpose: The purpose of this study was to evaluate the effect of knee kinesio taping on static and 
dynamic postural control, vertical jump and pain response in athletes with ACL injury. 

Methods: Forty Four athletes with ACL-injury aged 18 to 45 participated in this study. Subjects were 
randomly divided into two groups: 1) kinesio tape, 2) placebo. Vertical jump, Single leg stance (SLS) and Star 
Excursion Balance Test (SEBT) were taken from all subjects. All tests were performed at 3 different 
conditions: (1) baseline taping; (2) immediately after taping; (3) 24 hours after taping. Data analyzed by SPSS 
software and repeated-measure variance analysis tests. 

Results: In this study, we found that the use of kinesio taping in athletes with ACL injury improves 
static and dynamic balance, vertical jump and also decreases pain in the intervention group. However these 
variables was not statistically different from the placebo group (P>0.05). 
Conclusion: The results of this study showed the effectiveness of therapy with kinesio taping. However, 
further studies are needed to clarify the role of it in ACL injury. 
Keywords: ACL injury, Kinesio taping,  postural balance, sports performance  

Introduction 
ACL injury is one of the most common lower extremity injuries in athletes, with an average of 80,000 

to 250,000 ACL injuries occurring annually in the United States (1, 2). This deficiency often occurs in the 
young and active populations, and it is reported the prevalence of ACL injuries in women was 2 to 8 times 
higher than men (3, 4). The ACL ligament plays an important role in knee proprioception, and ACL injury is 
associated with severe proprioception deficiency (5). Furthermore, balance control failure in these 
individuals increases the probability of re-injury(6). 

The ACL in the knee joint provides dynamic and static stability and helps the coordination of knee 
movements. ACL deficiency affects the sensory feedback in the injured knee and can impair the performance 
and balance of the knee joint (7). Additionally, the ACL-injured subjects may have increased stiffness and 
decreased muscle strength (8, 9). Many studies are being conducted in basic science and clinical therapies 
regarding the special sensory and mechanical function of this ligament (10, 11). 

However ACL reconstruction is one of the most common surgeries carried out in orthopedic surgery 
(12), conservative treatment options can also produce good outcomes (13). One of the nonsurgical methods 
used to increase the proprioception in the individual with ACL injury is joint taping. Taping is one of the 
most common therapies of musculoskeletal problems (14), besides in facilitating and inhibiting muscle 
activity (15), rebuilding articular angle (16), preventing injury(17), and improving proprioception. Kinesio 
tape, developed by Kenzo Kase who is a Japanese chiropractor, is made of flexible adhesive materials and it 
is different from classical type ones as physical characteristics. (18) 

Researchers believed that kinesio tape moves the skin and increases the space between the muscle and 
the skin, thereby decreases local pressure and improves blood circulation and lymph drainage (19, 20). As a 
result, it reduces pain, swelling and muscle spasm. (20, 21) 

Few studies have been performed about the clinical use of kinesio tape in patients with ACL injury. A 
study showed the positive effect of kinesio tape on proprioception, gait pattern and subjectively perceived 
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joint function in a patient with ACL rupture (22). Another student concluded that kinesio tape improve the 
knee joint proprioception after ACL reconstruction (23). 

The high incidence of regeneration of this ligament and the high cost of treatment required the best 
and most effective rehabilitation protocol to restore mechanical knee stability, which, in turn, is thought to 
promote optimal knee function(24, 25). 

On the other hand, one of the positive therapeutic effects of kinesio tape may be related to its placebo 
effect. Therefore, the adhesive tape is used to examine the effects of its placebo, in the control group without 
elasticity. Thus, the purpose of this study was to evaluate the effect of knee kinesio taping on static and 
dynamic postural control, vertical jump and pain response in athletes with ACL injury. 

Material and methods: 
Participant 

This study was a cross-sectional interventional. The sample size included 44 male and female patients 
aged 18-45 years old with ACL injury confirmed by both clinical examination and magnetic resonance 
performed by the same orthopedic specialist. Samples were selected in a convenient method among the 
patients referring to Shiraz health centers.  

Inclusion criteria 
Inclusion criteria were three weeks to six months passed from damage of one side anterior cruciate 

ligament in the knee, whose non-dominant extrimity had been damaged. There also should be non-
involvement of the opposite leg and the women who were not in the menstrual phase.  

Exclusion criteria 

Any kind of musculoskeletal damage such as soft tissue damage, fracture in the weight bearing joints, 
abnormal pain and swelling, rheumatologic and neurological injuries in other joints in both organs, 
vestibular and visual involvement, neurological disorders, heart and respiratory problems, diabetes mellitus 
or drug dependence effective on balance, difference in the legs length were excluded (26). 

Procedure 
At first, they voluntarily announced their readiness to participate in the study after the initial 

interview and awareness of the research conditions completed. The Subjects were randomly divided into 
two groups of 22: placebo and kinesio tape group. Kinesio tape was applied in the kinesio tape group and 
the placebo group received a sham kinesiotape application (leucoplast adhesive). The taping pattern was the 
same in both groups. The only difference was the loss of tension applied in the placebo group. 

Each subject was assessed in three stages: baseline, immediately after applying the tap and 24 hours 
after applying the tap. Additionally, the order of testing was selected randomly, and there was a 3-minute 
rest between the tests. 

Dynamic balance test 
To assess the dynamic balance, the SEBT was used(27). Before the start of the test, the predominant leg 

was determined. If the right leg was predominant, the test was performed counterclockwise and if the left 
leg was dominant, the test was applied in the clockwise direction. we assumed a circle on the ground and 
drew its four diameters with a 45° angle (with star shape). The subject stood on the dominant leg at the 
center of the star, put the hands on his/her waist and then used the other leg to reach as far as possible in 8 
different directions: anterior, anteromedial, medial, posteromedial, posterior, poster lateral, lateral and 
anterolateral. The distance between the center of the star and the point of the free foot was considered the 
reach rate. The Subjects were instructed to complete all eight directions without errors such as instability of 
predominant leg, rely on hoping leg or falling down. Ultimately the average of three repetitions was 
calculated and divided on the foot length in centimeter (cm) and then multiplied by 100 to achieve the 
distance by the percentage of foot length (27). 

Static balance test 
Single leg stance (SLS) test was used to assess the static balance of the subjects. The test was 

performed with eyes open and arms on the hips. The participants stood unassisted on one leg and the 
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standing time was recorded until the bent foot touched the ground, the fixed foot was moved up or the arm 
was removed from the hips. This test was also repeated three times, and the best time was recorded. 
Participants who were unable to perform the one-leg stand for at least 5 seconds were at high risk for 
injurious fall (28). 

Vertical jump test 
The participants stood on the test foot side on to a board and reached up with the hand closest to the 

board. Keeping the feet flat on the ground, the points of the fingertips were marked. The participants then 
stood away from the board and leaped vertically as high as possible using aligned one hand and a leg to 
assist in projecting the body upwards. They attempted to touch and mark the board at the highest point of 
the jump. The difference in distance between the standing reach height and the jump height was measured. 
On the opposite side, the test is also done in the same way. Each subject jumped 3 times and the best of three 
attempts was recorded. Before performing vertical jump test participants were asked to prepare for vertical 
jump (29). 

VAS scale measurement 

Visual Analogue Scale (VAS) was used to assess the pain intensity. In this form, there was a 10 cm 
horizontal line. The left end of this line indicted the absence of pain and the other end stated the most severe 
pain experienced by the participants. The distance between the left side of the line and the marker was 
calculated in cm and recorded as the severity of pain (30). 

Taping procedure 
To do the taping, the Kinesio tape was used, which was a strip with a width of 5 cm and could be 

stretched 40% and was water proof and anti-allergic. At first, the interventional subject’s leg was cleaned 
with alcohol, sprayed with adhesive spray, and placed in slight plantar flexion. 

I-form strip was used in this study. In that way, the middle of the strip was placed just distal to the 
tibial tuberosity without any tensile. Then the knee was put in a 30-degree flexion. A tibia bone was pushed 
back and both sides of the I-strip were stretched of the tibia tuberosity to the one third of the lower thigh in 
order to put the anterior-medial and anterior –lateral in direction of the inner and outer ligamentous. The 
strip on both sides with 60% of the maximum possible extent was stretched and placed on the end side of the 
skin without tension(26). 

Statistical Analysis 
SPSS (version 25 for Windows, SPSS, Chicago, IL, USA) was used to analyze data. Data were analyzed 

initially by the Kolmogorov-Smirnov test to check the normality of the data. Then, One-way repeated-
measures analysis of variance (ANOVA) were conducted to compare differences for interventional and 
placebo groups across the three conditions. A level of significance was set a priori at 0.05. 

Results 
Fourthy four patients with unilateral anterior cruciate ligament injury were assigned randomly into 

either intervention or control groups. The sample size was determined based on a pilot study. Then, baseline 
data of participants (control group = 22 and intervention group = 22) were analyzed. Comparison of the 
baseline characteristics which is presented in table 1 revealed no statistically significant differences between 
the variables at the baseline. 

Table 2 showed the comparison of study variables in each group and also the mean changes between 
both intervention and control groups before, immediately after and 24 hours after taping. The results 
showed that all the evaluated parameters significantly improved in both the intervention group and control 
group. Although, the difference of study variables between the subjects of the two groups was not 
significant except for pain which was significant (p <0.001) which pain had reduced in the placebo group 
more than the kinesiotape group. (table 2). 
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Table 1. Characteristics of the participants 

Variable Kinesio tape group(n=22) Control group(n=22) P-value 

Age (y) 26.8+3.93 28.2+4.76 0.13 

Weight (kg) 71.9+6.6 71.8+7.90 0.3 

Height (cm) 174.13+6 172+9.9 0.10 

BMI (kg/m2) 23.65+1.65 24.40+2.94 0.06 

Values are presented as mean+ standard deviation 

Table2. Comparison of the static and dynamic balance, vertical jump, and pain in each group and also the mean 
changes between both intervention and control groups before, immediately after and 24 hours after tests. 

 group Before 
intervention 

Immediately after 
intervention 

24 h after 
intervention 

P-
valuea 

F-
value 

 
Dynamic 

balance test 

Kinesio tape 
(22) 

89.38±12.77 cm 96.64±13.03 100.63±14.60  
   0.06 

 
3.51 

Control  
(22) 

100.86±14.57 104.47±17.63 105.92±17.25 

 
Static balance 

test 

Kinesio 
tape (22) 

47.64±22.73 cm 68.89±30.63 59.12±27.30                
   0.85 

              
  0.032 

Control 
(22) 

47.61±23.41 69.14±30.26 63.06±25.93 

 
Vertical jump 

test 

Kinesio 
tape (22) 

14.84±2.76 cm 16.90±3.91 17.70±4.14  
0.10 

 
2.76 

Control  
(22) 

13.77±2.67 14.84±3.09 15.90±3.75 

 
VAS 

Kinesio 
tape (22) 

2.31±1.75 cm 1.63±1.39 1.77±1.57  
 <0.001 

 
2.76 

Control 
 (22) 

4.18±1.70 3.90±1.68 3.27±1.66 

Values are presented as mean+ standard deviation 
a: Paired sample t-test to compare within groups 

Discussion 

The findings of the present study showed that Kinesiotape increases the vertical jump within groups; 
however, it does not differ between groups. These findings are consistent with the study by Nadali (2014) 
and colleagues who demonstrated that the Kinesiotape of quadriceps femoris muscle and knee joint 
positively affects the muscular explosive function and surgical operation (31). In accordance with our study, 
Hsieh (2007) used the elastic type on the triceps surae muscle in healthy people and observed that the 
reaction force of the ground increases after taping. They argued that the tape might increase the triceps surae 
muscle contraction capacity during vertical jumping (32). 

Actas et al. (2011) also used Kinesiotape on quadriceps femoris muscle and the correction of the 
patella-Kneecapon in healthy subjects. They concluded that kinesio tape alone is more effective than kinesio 
tape associated with knee braces in enhancing muscle strength and jumping performance (33). 

In contrast, Nakajima (2013) did not find any significant difference in kinesio tape effect on the ankles 
and muscles around the legs in healthy subjects compared to the control group that was taped without 
stretching. He stated that the tactile input caused by kinesio tape interacts with the motor control by altering 
the excitability of the central neuron system. It seems that a possible response is that the kinesio tape tactile 
input is not strong enough to increase muscle strength to make vertical jumping; however, there's enough to 
stimulate the skin mechanoreceptors that increase muscle irritability (34). Also, a meta-analysis which was 
done by (2019), did not support the positive effect of kinesio tape on vertical jump in both individuals 
without disabilities and with muscle fatigue (35). 

In our view, one of the reasons about the ineffective results of kinesio tape in comparison to the 
placebo group was the lack of taping of any muscle particularly. It was thought, if some muscles such as the 
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quadriceps or the triceps surae were taped conveniently, the kinesio tape could have elevated the vertical 
jump through increasing muscle strength. 

In this study, the control group was not employed, although both the kinso and placebo groups 
increased the ability to make vertical jump within the subjects, while the comparisons between the groups 
showed no difference. This result indicated that the effects of kinesio taping can be a result of the placebo. 

In the other part, the results showed that kinesio taping had a positive effect on balance, while it did 
not show any predominance to the placebo group. The effect of kinesio tape on balance is still controversial. 
Our results were consistent with those Sawkins et al.(2007) who reported that there was no significant 
difference in performance among the three conditions including real tape, placebo tape, and control (no 
tape) for the hopping test or the modified star excursion balance test. However, the participants' perceptions 
of stability, confidence, and reassurance increased with both real and placebo ankle taping when performing 
the functional tasks which might be effective in preventing injury(36). 

Nunes et al. (2013) reported that the kinesio tape had no significant effect on the balance of healthy 
athletes in comparison with the placebo group using non-stretching tape. Additionally, they believed that 
this lack of difference was related to the participants who were healthy and their balance and muscle activity 
were close to the maximum range, and therefore, the results obtained by the kinesioktaping was not 
significant or detectable by the functional tests (37). 

On the other hand, Liu et al. (2019) concluded that the use of kinesio tape can improve balance in a 
patient with anterior cruciate ligament rupture (38). Furthermore in another study performed by Hosp et al. 
(2018) demonstrated that the use of kinesio tape in healthy, older adults cause improvement in 
dynamic balance, postural stability, and knee proprioception (39). Also, Ebrahimi et al. (2012) studied the 
effect of taping ondynamic balance and pain reduction in athletes with patellofemoral pain syndrome (PPS). 
He showed that the patellar taping reduced pain and increased dynamic balance in female athletes (40). 

The evaluation of VAS criteria regarding the participant’s pain reduction revealed that the pain was 
reduced in the kinesio tape group as well as the placebo group, while the placebo group showed higher pain 
reduction. 

The most important reason for the effectiveresponse of the placebo tape can be due to a higher pain 
score in placebo group at the baseline of intervention, while the kinesiotape group subjects had very low 
pain at the beginning. 

The results of this study were in line with the results of Osorio et al. 's study  (2013) who reported that 
patellar taping reduced pain in the patients with PPS. They suggested that the pain responses might be due 
to the correction of lateral tracking of the patella followed by the patellar taping(41). However, several 
radiographic studies have shown that after the patellar taping, no anatomical difference is observed in the 
patella. This led the researchers to conclude that pain reduction after taping may be a result of changing in 
the afferent signals (increasing the inputs of the mechanoreceptor), which caused the inhibition of the pain 
inputs(41). Moreover, the result of another study indicated that the use of patellar taping can reduce pain in 
patient with patellofemoral pain syndrome (42). 

The proposed mechanism by which kinesio tape works is the stimulation of the central nervous 
system through mechanoreceptors with larger afferent inputs, which may increase muscle activation, 
subsequently reduce pain by suppressing neurons. 

Finally we had some limitations. Firstly, one of the limitation of this study was the lack of following up 
of the patients. In this study the immediate effect of kinesio taping and its effect 24 hours after taping were 
evaluated, and the long term effects may be different. secondly, the lack of homogeneity of the subjects was 
another limitation. The athletes participating in the study had activity in different sports fields. Therefore, it 
could be concluded that the study group was not homogeneous and the case studies were not consistent in 
terms of injury to most of the case studies with meniscal injury. 

Conclusion 
In recent years, kinesiotape has become very popular among therapists and athletes to prevent and 

treat certain injuries. Despite the various study reports, the main functional mechanism of kinesio tape has 
remained unknown. In the present study, both kinesio tape and placebo tape were effective in reducing pain, 
increasing vertical jump and balance stability, which could indicate that the positive effects observed during 
the kinesio tape application can be due to the empathic effects of kinesio tape. However, if we had a control 
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group, we could express the results with more certainty. According to the current study, the use of kinesio 
tape in athletes with ACL injuries is recommended to reduce pain and increase the stability of balance and 
vertical jump. 
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Abstract 
The present study aimed to determine the prevalence of low back pain (LBP) and its relationship with 

physical activity and body condition in female teachers from Ardabil, Iran. In terms of methodology, this 
survey study was descriptive and correlational, and its statistical population encompassed all female 
teachers in Ardabil schools. The sample schools were selected using random and cluster (with regard to the 
appropriate proportion of elementary and secondary schools) sampling methods. With selecting the random 
schools and observing the inclusion and exclusion criteria, 289 out of 5941 female teachers, aged between 24 
and 60 years, were included in the study. The sample size was estimated based on Krejcie and Morgan's 
Table. The required data was collected by the following tools: Baecke Questionnaire (to assess physical 
activity in the participants’ daily life at three work, exercise, and leisure intervals), Visual Analog Scale 
(VAS; to assess pain severity in different life stages), and New York Test (to assess the body status). 
Spearman and Chi-square tests were also performed to analyze the data. The results of the descriptive 
statistics indicated the high prevalence of LBP in all stages of teachers' lives. Although there was a significant 
difference in the prevalence of LBP (85.46%) and the other life periods (45.67%, 56.74%, 69.55%), the intensity 
of LBP in all stages of life revealed no significant difference. Furthermore, according to VAS, the mean 
intensity of LBP was 43.98 in the present time, 40.46 during the past 6 months, and 37.99 during the past one 
year, and 35.38 throughout one’s lifetime. The Spearman and Chi-square tests also revealed no significant 
relationship between the prevalence of LBP and the level of physical activities in teachers as well as a 
significant relationship between the intensity of LBP (VAS) and the level of their physical activities. 
Furthermore, there were a significant relationship between the prevalence of LBP and teachers’ body 
condition (-0.273) and a statistically significant relationship between the intensity of LBP and teachers’ body 
condition (-0.389).Corresponding Author 
Keywords: Low Back Pain (LBP), Physical activity, Physical status, Body Mass Index (BMI), Teacher 

Introduction 

As the central skeletal structure that supports the upper body, the spine plays a critical role in 
performing the body's tasks. Accordingly, if this body part is exposed to excessive stress or immobility, not 
only the internal organs are in danger but also the skeletal and muscular structure of the upper body is 
imbalanced, affecting individuals’ daily motor activities [1]. 

Back pains (upper and lower back pain) are considered as one of the most common and most costly 
health problems in developed and developing countries. It is reported that 80-60% of individuals experience 
such pains in different intensities throughout their lives, and that about a quarter of the world's working 
population suffer from such pains at least once a year [2]. 

LBP is the leading cause of chronic pain syndrome, resulting in the restricted activity of individuals 
aged below 45 years, and the third most common cause of surgery. The prevalence of LBP increases with 
age, and this pain is mostly observed among women [3]. 

Many studies have examined factors affecting LBP, including personal factors (e.g., age, gender, 
height, weight, marital status, and physical activity) and occupational factors (namely heavy physical work, 
stationary and standing work posture, repeated bending, rotating, lifting, pushing and pulling) [4]. 
Moreover, inappropriate motor habits and poor mobility, asymmetric body postures in different 
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occupations, weakness of body muscles under mechanical stress during work, inappropriate and poor 
physical status, and prolonged standing might lead to LBP in individuals [4,5]. 

Teaching is one of the occupations associated with long sitting (e.g., scoring exam sheets, etc.) and 
standing periods, and it is one of the occupations encompassing a large number of individuals, who can 
suffer from all the disadvantages of excessive pressures. However, less attention has been paid to such 
damages in this occupation and a majority of studies have addressed the damages in the other occupations. 
Considering the large number of individuals engaged in this profession in Iran, an in-depth examination of 
the LBP prevalence in teachers and factors affecting the LBP would contribute to the prevention of such 
pains, promote the teachers’ performance in this profession, and decrease the treatment. The present study 
was to determine the prevalence of LBP and its relationship with physical activity and physical status in 
female teachers in Ardabil, Iran. 

Materials and Methods 

The statistical population of this study encompassed all female school teachers in Ardebil, Iran. The 
sample schools were selected using random and cluster (with regard to the appropriate proportion of 
elementary and secondary schools) sampling methods. With selecting the random schools and observing the 
inclusion and exclusion criteria, 289 out of 5941 female teachers were included in the study. The sample size 
was estimated based on Krejcie and Morgan's Table. Inclusion criteria were the age range of 24-60 years, at 
least 2 years of teaching experience, body mass index of 18.5-35 [6], and female. Exclusion criteria also were 
as follows: failure to cooperate during the evaluation or research process, suffering from spinal deformities, 
history of lumbar spine surgery, systemic disease, any lumbar fractures and abnormalities, and any physical 
or cognitive problems interrupting further participation in the study. 

With obtaining the Ethics Committee’s approval and license to conduct research, the sample schools 
were selected using random and cluster (with an equal proportion of elementary and secondary levels) 
sampling methods. After referring to the concerned schools and obtaining their consent forms for 
participation in this study, the study objectives and procedures were explained using a form provided by the 
examiner, and the required information was collected by Baecke Physical Activity Questionnaire, VAS, and 
Personal Information Form (a form to collect the participants’ personal information, including age, height, 
weight, history of injury, and illness, etc.).  

Baecke Physical Activity Questionnaire contains items on the history of LBP during the past six 
months, last year, and a lifetime, and uses a 100-point scoring range to assess the intensity of pain during the 
concerned periods. This 16-item questionnaire consists of three sections: physical activity in leisure time, 
sports activity, and physical activity at workplace. Likert-scale scoring is also used for the three components 
of work, leisure, and sport. The scores of these three sections are summed up, and the obtained scores reflect 
the level of physical activity. The maximum score of this questionnaire is 15. The intra-class correlation 
coefficients were 0.87 in total (0.84 for work, 0.83 for sport, and 0.78 for leisure) [7]. 

To assess the participants’ physical fitness, the New York Test was used. The test effectively measures 
body posture and its changes in individuals using a checkerboard based on the physical fitness assessment 
chart of New York test from Washington State University. Accordingly, the participants were placed at three 
normal (5 points), moderate (3 points) and severe (1 point) levels.  

The form encompasses 13 items, which classify different body postures into three groups of normal (5 
points), moderate (3 points), weak (1 point). The worst and the best physical conditions receive scores of 13 
and 65 out of 100, respectively. 

Statistical analysis was performed with SPSS software version 23. The significance level was set to be 
0.05. Descriptive statistics were used to describe and classify the data, and Spearman correlation test, as 
inferential statistics, was also run with regard to the ordinal scale of the research variables. 

Findings 
In this study, the participants had the mean age of 40.42 ± 7.64 years, the mean height of 163.67 ± 5.36 

cm, average weight of 72.09 ± 10.22 kg, and mean BMI of 26.88 ± 3.345. 
As shown in Table 1, the prevalence of LBP is high throughout teachers' lifetime; however, the 

prevalence of lifetime LBP (85.46) was significantly higher, in comparison to the other periods.  
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Table 1: Descriptive statistics of LBP 

Variable Period 

Number of sample teachers with 
LBP (n=289) 

LBP (%) Intensity of LBP 
(VAS) 

LBP 

Present 132 45.67 43.98 

Past six months 164 56.74 40.46 

Last year 201 69.55 37.99 

lifetime 247 85.46 35.88 

According to Table 2, the participants with low physical activity had the activity level of 97.3%, and 
none of the participants had regular and intense physical activity. The physical activity of the participants 
with LBP during the lifetime period accounted for 85.46% of the participants. In general, the mean physical 
activity of the participants with no history of LBP was greater than those with LBP (M= 9.04). 

Table 2: Descriptive statistics of physical activity variables 

Variables physical 
activity level / 

period 

From the 
sample teachers 

(n=289) 

Mean of physical 
activity 

Participants 
(%) 

All participants’ physical 
activity 

 

Low-intensity 281 8.07 97.23 

Moderate- 
intensity 

8 13.64 2.7 

High- intensity 0 0 0 

 

Physical activity of participants 
with LBP 

Present 132 7.67 45.67 

Past six months 164 7.80 56.74 

Last year 201 7.87 69.55 

lifetime 
247 8.09 85.46 

Physical activity of participants 
with no history of LBP 

- 42 9.04 14.53 

The same comes true regarding the body condition (Table 3) as the mean body condition of those with 
no history of LBP (M = 91.16) is greater than that of the ones with LBP in all periods (M= 83.8 - 85.64). 

Table 3: Descriptive statistics of body condition 

Variables physical 
activity level / 
period 

From the 
sample teachers 

(n=289) 

Mean of abnormality Participants 
(%) 

Body condition  
 

- 289 86.45 100 

 

 

Body condition  
of participants with LBP 

Present 132 83.80 45.67 

Past six months 164 83.82 56.74 

Last year 201 84.24 69.55 

lifetime 
247 85.64 85.46 

Body condition  
of participants with no LBP 

experience  

- 42 91.16 14.53 
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As shown in Table 4, the distribution of data for all the research variables did not met the normality 
condition (P <0.05). Accordingly, nonparametric tests were used to analyze the data. 

Table 4: Kalmogrov-Smirnov test results to evaluate the normality of the data distribution 

The results of Chi-square test revealed no significant relationship between the prevalence of LBP and 
the level of physical activity among the teachers (p >0.05). 

Table 5: Chi-square test results for LBP and physical activity level 

Variable 
Level of activity 

% 
Sample 

size 
value df Sig. 

Low medium 

Lifetime 
prevalence of 
LBP 

Yes  243 6 86.2 289 0.859 3 0.605 

No 38 2 13.8 

Spearman correlation test results also showed no statistically significant relationship between the 
teachers’ LBP and their physical activity level; however, there was a statistically significant relationship 
between the prevalence of LBP and the teachers’ body condition. Furthermore, a statistically significant 
relationship was observed between the intensity of LBP and the teachers’ body condition (Table 6). 

Table 6: Spearman correlation test results for LBP and physical activity level 

Variables 
Sample 

size 

Strength and direction of 
correlation (r) 

Sig.  

Intensity of 
LBP 

Level of 
physical activity 

289 -0.1 0.047* 

prevalence 
of LBP 

Body 
condition 

289 
-0.273 0.001** 

Intensity of 
LBP 

Body 
condition 

289 
-.389 0.001** 

* Significant correlation at p=0.05  
** Significant correlation at p=0.01  

Discussion 

In the present study, the descriptive results indicated the high prevalence of LBP throughout the 
teachers' lifetime. There was a significant difference between lifetime LBP (85.46%) and other concerned 
periods in terms of LPB prevalence (45.67%, 56.74%, 69.55%). On the other hand, the intensity of LBP was 
almost similar in all stages of their lives and no significant difference was noticed. Furthermore, the mean 
intensity of LBP in VAS was 43.98 in the present time, 40.46 during the past 6 months, 37.99 during the last 
year, and 35.38 in the lifetime, reflecting the relatively high intensity of the pain among the teachers.  

The results of the present study are in line with those of many other researchers (e.g., Rothermund et 
al, Bandpi et al; and Daneshjou & Dadgar) who reported the high prevalence of LBP among individuals 
involved in teaching and other professions. No contradictory finding was observed in the literature. 
Regarding the consistency of the findings of the present study and the abovementioned studies, it can be 

Variable Test K-S (Z) Sig. 

LBP 

 
Present 0.323 0.001 

Past six months 0.245 0.001 

Last year 0.172 0.001 

Lifetime 0.077 0.001 

Physical activity Baecke Test 0.090 0.001 

Body condition New York Test 0.101 0.001 
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concluded that teachers are more likely to suffer from LBP. 
Bandpi et al. studies the elementary and secondary school teachers and the prevalence of work-related 

LBP and detected that high prevalence of LBP among teachers was caused by prolonged standing and 
sitting, prolonged work with computers, and scoring exam sheets [8]. Furthermore, heavy workload, work-
induced stress, and dissatisfaction with income are also reported as the other causes of high prevalence of 
LBP at workplaces [9]. According to Janwantanakul et al., the prevalence of LBP among individuals with 
more than one year of work experience ranged from 23 to 38%, and it was considered as the leading cause of 
quitting job before 45 years of age [10]. 

In the present study, the prevalence rate of LBP was 85.5%, and the participants’ mean age was 40.42 
years. This finding is in a similar vein with the findings by Janwantanakul et al. [10], Masoud & Fakharian 
[11], Jank et al. [12], as they reported LBP in the age range of 40 to 45 years. According to Sadeqian et al., the 
prevalence of LBP increases with age. As individuals age, they would experience muscle atrophy, reduced 
muscle tension, and subsequently decreased muscle strength. These symptoms would eventually lead to 
pain in the older [13]. Moreover, the prevalence rate of LBP in this study was above 50% during all periods 
except in the "present" period, which is a large number, suggesting that LPB is highly common among 
teachers. Regarding the intensity of LBP, it has followed a downward trend in comparison to the past, 
indicating that the participants reported higher intensity of LBP compared to, for example, the last year. This 
might be caused by suffering from continuous pains and forgetting of the pains of the last year or the past 
six months. 

Janwantanakul claimed that prolonged sitting for more than half an hour under an inappropriate 
body condition was one of the main causes of LBP in clerks [10]. 

In this study, there was a significant relationship between regular physical activity and the prevalence 
of LBP. Moreover, physical activity had a positive impact on the prevalence of LBP, indicating that there was 
a lower prevalence of LBP among teachers who were more active and had higher levels of physical activity. 
The findings are inconsistent with those reported by Sadeqian et al. [14] and Fanuchi et al. [15]. Waist 
strength and flexibility can be improved by regular exercises, resulting in reduced LBP [16]. Regular exercise 
may empower the waist muscles as such the muscles better be adapted to the sudden pressures and tolerate 
a repetitive posture for a longer period of time. In other words, the muscles would have more strength to 
tackle with a damaging posture such as prolonged standing. Accordingly, physical activities may decrease 
the intensity of LBP in the face of unusual forces [17]. Fanuchi et al. found out that muscle balance in the 
spine was the major cause of LBP in individuals with a history of regular exercises [15]. 

Rothermund et al., investigated LBP and neck pain among Polish teachers and their relationship with 
physical activity. They also concluded that LBP was a serious problem among the teachers, and physical 
activity limitations might lead to recurrent LBP [18]. 

The correlation tests revealed a significant relationship between the participants’ body condition with 
the prevalence of LBP (p <0.05) and with the intensity of LBP (p <0.05). The present findings are in line with 
Qorbanpour’s et al. (2012) study, in which the relationship between scoliosis and LBP was examined and no 
significant relationship was observed between these two variables. However, a significant relationship was 
noticed between LBP and hyperlordosis [19]. Clinical observations have also indicated that postural 
abnormalities may contribute to the development of LBP [20]. In another study, symptoms such as pain in 
the lumbar spine and pelvis were found to be correlated with forward head posture [21]. From a 
biomechanical perspective, the cervical, thoracic, and lumbar spine are interrelated, and changes in cervical 
lordosis might be the result of postural changes in the thoracic and lumbar spine [22,23]. 

A variety of factors, including spinal disk degeneration, muscle tension, age, and occupation are 
correlated with LBP [24]. According to clinical observations, postural abnormalities may also contribute to 
the emergence of LBP [25]. In this study, there was a significant relationship between the intensity of the 
abnormality and LBP. Similarly, Mackinsey considered one of the causes of LBP to be excessive and 
prolonged soft tissue stretching under an inappropriate posture [26]. As it was mentioned, Janwantanakul 
reached the same finding in terms of prolonged sitting for more than half an hour [4]. Since abnormalities 
enhance the load on soft tissues and bones, the teachers' LBP may be caused by their prolonged 
inappropriate postures, resulting in excessive pressure on the tissues. 

The present study indicated that the prevalence rate of LBP was high among teachers. The 
relationship between LBP and physical activity also indicates that regular exercise decreases the intensity of 
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pain. The findings also indicated that improving the body posture and being in a proper body posture 
reduce the prevalence and improvement of LBP in teachers. To sum up, LBP and its complications can be 
mitigated by regular exercises and physical activity interventions. 
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Abstracd 
Because exercise is very impordant as a health, requirement in sociedy, therefore, it is not hidden from 

anyone that this issueis eventied the national pride and feelings of a land. On the other hand, despite the 
dangers and in juries that exist in spords or even athletes may commid on each other, so problems and such 
in juries should be considered out of mind. also, the economic and social needs of societies and the in 
creasing advancement of techndogy have mande legislators and jurisds more eager to insdidutionalize legal 
institutions. 

Therefore, in our coundry, a ceording to paragraph 3 of Ardicle 59 of the Islamic punishment Law if 
the spords movemends are not condrary to Islamic law and also in accordance with the rules and regulations 
of spords, itdoes not include only criminal liability, and in principle, civil liability remains, and irrespecitive 
of the saviors consent againsd playing the game if the sharia and approved laws are observed regardless of 
the saviors consent against playing the game if the sharia and the aooroved rules are not observed. 
Keywords: Spord, Contract, The rule of will, Law. 

Introduction 
The study of spords and physical education has been considered as one of the most important matters 

in peoples lives and even before the emergence of calligraphy and has had a signiticant impact on many 
areas of individual and social life and as an andeniable and effective phenomenon. It has not been deprived 
of change. Therefore, since spords have sometimes played a role in providing aliving for individuals, the 
regulation of spords condracds has necessarily bean felt more to make the parties to the contract more aware 
of their rights and duties. Theredore, Becaues of the ability that enercise has can play a signify cantrole in 
most polidical. Social, economic, cultural and scientific categories, although today it is dacing a serious 
problem. 

Philosophers of condemporary ethics, because of the link between spord and society, see it in 
individual and collective development as a mirror that reflects the good and the bad. He difference is that 
spord is a mirror that can affect the values of society as well. Also, in the third prin ciple, the consdidution of 
the Islamic republic of Iran explicitly mentions physical education as one of the most important ways to a 
chieve the goals of the system and obliges the govern ment to use this tool by using all dacilities. On the 
other hand, in the Islamic penal code inspired by the consdidution accidents caused by spords operations are 
considered as justified causes according to Article 59. 

The firsd speech: Concepts 
1. The concept of spord 

Exercise is the noun from blowing and liderally means actin, doing something and performing regular 
physical exercises in order to complete physical and mental strength. Exercise is also asset of individual or 
group physical activities that aim to achieve success based on the expectations each spord. 

2. The concert of the contract 

The word contract is synonymous with contracd is the word for contract, which liderally means to 
underdake, do owe one self. And to make a covenant and terminologically, a legal reladion ship is one in 
which a person is obliged to do something to another which is also defined in the civil law as defined in the 
contract. 

According to Article 183 of the civil code, a contract is one in which one or more persons make a 
commit ment to one or more other persons and it is accepted by them. 

3. Pillars of the contract 
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In all contracts, the subject, title, duration, amount, place of arrang ement, place of perfor mance, 
terms and obligations of the parties, right of termination cost of contract musd be specified and also for the 
validity of any contract the competence of the pardies and their intention and consent, and the taxability of 
the transaction and the legidimacy for it must be clear. 

The second speech: Definitions, goals status of spords law 
1. Defintion of exercise 

The set of dules and regulations governing spords in all countries of the world enjoys special publis 
supports because exersice goals in reality, the arrangement and ability of the generation, vitality, health as 
well as the main and most important pillar of development, is human its economic, political and social 
aspects should not be easily over looked, and for this reason, in order to support this institution, very special 
regulations havt been considered, the from of wich is sometimes explicity and sometimes implicitly, and 
sometimes it is considered in the from of judicial procedures. 

Therefore, spords law is one of the trends in jurisprudence that has a broad meaning. Sporting events 
also refer to all crimes and guasi- crimes committed by athletes, coaches, managers, spectators and 
manudacturers of sport eguipment directly or indirectly in connection with spords. The subject of these 
events may be the health, life, property, dignity, honor and other legal rights of individuals who are in a 
kind of exercise. 

2. Goals of spords rights 
Since the issue of spords rights is all violations that occur in the world of spord, and damage to others 

rights, its fundamental condition is contrary to their law. Which is categorized by titles such as crime, guasi- 
crime, sheer error, intentional and unintentional, which is followed by the reaction of law which is called 
punish ment, and varies according to the type severity, etc of crimes. 

Also, the purpose of raising the legal awareness of the sports community, preventing and reducing 
sports- related accidents, informing the spords community of the legon consegueces of violations in sports, 
explaining the powers and duties of sports coaches, athletes and sports oficials, Maintaining their physical, 
mental and dignity health as well as the immunity of sports management is a legal responsibility. 

3. The position of sports law in Iranian law 
In contemporary Iran, there is no specitic law on spords accidents that has been explicitly assigned, so 

lawyers have been content whid legal principles and principles in order to justity accidents resulting from 
spords operations. It has also sometimes been believed that cnder Iranian law, given that there is no case in 
iran where cusdom causes a violation of the law, an argument, permission of the law cannot bw accepted, 
and it seems that if a plaintitt complains about injury in any case, in the event of a murder, the case can be 
prosecuted. How ever, in 1973, the legislature explicitly terminated the dispude, citing Ardicle 42 of the 
General penal code, sdating that accidents resulting from spords operations were not a crime, provided that 
those accidents were not in violation of the laws relating to the spord. 

On the other hand, in 1982, the legislator approved the above texd by adding the sentence… and these 
regulations do not ditter from the sharia sdandards in Article 32 of this law, and in 1991, despite the changes 
in the Islamic penal code, Article 32 was passed only by changing the article number to 59 and is currently 
cided in cases where accidends resulting from spords operations that have a penal aspect. 

4. Legal analysis of paragraph 3 of Ardicle 59 of the Islamic penal code in the world of spords 
The events that occur are different in terms of out come, perpedrator personality, time and place 

theredore the type of legal responsibility is closely related to these characteristics. 
A: The perpetrator character: Explicit reternceto the perpetrator or the person who did not cause the 

aceident and only implicitly mentions spords operations. Undoutedly, the perpedrator of these in cidents is 
none other than the athlete, and in pracdice, the perpedrator of spords operations is the same person who is 
called an athlete, on the other hand since the opinion of the legislator is not the specidic concept of the 
athlete as described above, he has avoided using the word athlede and has commented on the generd 
concept of the athlede and therefore, anyone who engages in spords activities can benetid from the privilege 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (9)  
                 
   

 

238 
 

of this legal article by observing other conditions, so in terms of law, age, weight, height, skill level and no 
other condition other than spords activities, seffective it is nat in Ardicle 59. 

B: The perpdrator: Asarule, the issue of noncriminality of acts subject to paragraph 3 of Article 59 of 
the Islamic penal code is based on the sportiness of the actor or the perpelrator and it seems that the 
mentioned spords operation should be physical acdivity in the from of training and compedition at any 
moment which is described according to the rules or custom therefore there are dour legal conditions for an 
action to be considered a spord: 

1. Performed by the athlete in the general sense. 
2. During spords actividies. 
3. According to the specitic rules of the spord, the Action is amony the spords move ments. 
4. The principle of that spord was declared authorized by the physical education organization. 

C: Follow the rules: The tirsd codition in order for aceidents resulting from spords operations not 
to be criminal is compliance with laws and regulations that this word regulation has aboard meaning 
that on the one hand this scope in cludes the rules of all spords and on the other hand in cludes all the 
dimensions of a spord however, the main seat of the legislature in objecting to the vilation of spords 
laws and regulation is related to the technical morements of that spord, which is certainly a crime in 
these morements. Whether indentional or unintentional, it causes incidents that are criminal in law. 

D: Sharia standards: The legislature has nat defined or applied the sharia criteria, so it is the 
responsibility of the judge and criminal courds to dentidy the frame work of sharia crideria restricting 
the rules governing spords operations and then issus a verdict if appropriate. However, laws and 
regulations contrary to Islamic law are generally invalid but not all the expressions of the law but only 
the expressions that are against the law and the sharia are invalidated because the basis of the invalidity 
is the opposition to the sharia. Therefore, if the phrase non- opposition to the sharia standards after the 
Islamic revolution was not included in paragraph 3 of Article 59 of the Islamic penal code by resording 
to the supremacy of constidutional principles such as Article 4, spords regutions were not in confilict 
with Islamic norms. 

Also, one of the conditions that is accepted in the custom of spords (related rutes), which indicates  
that it should be one of the spords that have rules therefore, until a sport is recognized, no rules will be 
set for it Although the purpose of the regulations is not in writing and approved by a specific authority, 
but should be considered in the custom of professional athletes in the field. 

5. The basis of non- criminal liability in spords error. 

Opinions expressed by lawyers in the analysis of how not to commit sports accidents are divided 
into three categories: 

A: Theory of the absence of criminal intent: Since the criterion for obtaining a psychological 
element in intentional crimes is criminal intent, but it is not defined in the law, and therefore criminal 
intent is expressed in different terms in criminal law, criminal intent can be considered as a definite and 
exclusive desire to commit acurrent act or omission, which is prohibited by law, but of course, criminal 
intent to commit a current act or omission is prohibited by law of curse, the criminal intent to commit an 
act or omission must have objective externale manifestations in order to prosecute the perpetrator of the 
criminal law.Therefore the research of this element as a quality and psychological phenomenon, like any 
other behavior, is preexisting because when conscious attention or personal desive turns to a specific 
goal such as commiting a crime naturally, a series of interactions and evaluations take place in a 
pwesons mind. 

According to this theory, the most important factor that causes criminal irresponsibility for 
athletes and sports players is the lack of criminal intent and sporting incidents resulting from violent 
sports are unpunished for lack of criminal intent, but the perpetrator will stin be liable for damages. 

B: Injvred party satisdaction theory: Satisdaction literally means satisdaction, permission and 
leave, and the saviors satisdaction means the hearts desire to have an illegal attack on her liberties of 
course, two opininons hane been expressed about satistaction: Some believe that if the exercise is done 
with the consent of both parties and in the meantime if the parties are injured or even lead to the death 
of one of the contestants to the fact that there is no intention to inflict injured or murder. 
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According to this theory, prerquisiie for innocent from punishment in performing violent sports 
that resulted in injuries is satification of injured party. 

Satisfation along with awareness of predictable events of people who participate in sports is also 
necessary to justidy sports operations. 

C: Permisy of law theory: Following the objections to the above two theories, the majority believe 
that the non- crime of sporting events is documented by the law. However, in Iranian law, the accepted 
theory according to the community in the legal doctrine is the same as the third theory they consider the 
basis of the legitimacy of accidents caused by sports operations to be documented in law. 

According to which the incidents that occur in a ccordance with the rules and regulations of the 
sport can not be considered a crime and can be prosecuted and punished because it can be concluded 
that the permissionot the law, along with the consent of the victim against the injureld athete in sports 
activities, is one of the factors of irrespon sibility for the injured person and if laws, customs and habits 
of such activities allowit, it is because of the preservation of national defense which has legitimized 
them. 

Results and achievements 

The following results can be expressed from the cantent written in this article that in the private 
sector the principle is the rule of will and private cantracts must be can cluded in accordance with the 
agreement of the parties that canditims such as the specificity of the subject the parties to the contract 
and its duration must be observed and meationed in sport immoral activities are accuciated with 
characteristics such  as selfishness resentment aggression and violence and the person who creates these 
condition in the game has acted contrary to the charec teristic of moral wirtue and for play an the other 
hand sports laws ans regulations are rooted in the approvals of sports federations and merely creating a 
cantract creates an obligation so long as no contract is concluded and if there is norelation ship between 
sports activities many or the issues raised in sports law are irrelevant also in sports affuirs if its rules and 
regulations are observed and if those rules and regulations are not contrary to the Islamic law and get if 
an error accurs on another athlete he will be innocent from criminal liability while civil liability in these 
circumstances will not disappear in any way and will remain. 
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