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The Effect of Post-Exercise Oral Glutamine Supplementation on a 
Subsequent Cycling Time to Exhaustion Test: A Randomized Double 

Blind Placebo-Controlled Crossover Trial 
1Mark Kernand  1Brittany Braden ,1Zachary S. Clayton ,1Zachary S. Clayton 

1School of Exercise and Nutritional Sciences. San Diego State University, San Diego, CA, USA. 

Abstract 
Prolonged exercise decreases plasma concentrations of glutamine, which may be linked to 

performance decrements. Thus, we tested the hypothesis that the addition of L-glutamine (0.3g-kg-1-
bodyweight) to post-exercise carbohydrate supplementation would preserve plasma L-glutamine 
throughout exercise and improve performance on a subsequent cycling time to exhaustion (TTE) test in male 
and female experienced cyclists, relative to carbohydrate (61g glucose polymer) alone. Using a randomized, 
double-blinded, cross-over design, participants completed: Visit 1, an initial VO2 max test (to determine 
exercise intensity); Visit 2-3, followed by a high-intensity cycling bout (30 min at 70% VO2 max, 6 x 1 minute 
sprints at 140% VO2 max, 45 min at 70% VO2 max) consumed GLN or PLC, rested for 2h, then completed a 
TTE test (cycle at 80% VO2 max until no longer maintaining 100 RPM). Blood was sampled at baseline, 
following 2h of recovery and following the TTE test. Despite differences (P < 0.05) in plasma glutamine 
concentrations between groups following the 2h recovery, no difference in TTE was detected. 
Keywords: Endurance Exercise, Cyclists, Amino Acids, L-Glutamine Supplementation 

Introduction 
Glutamine is a naturally occurring nonessential, gluconeogenic amino acid and is a critical constituent 

of proteins. It serves as an important means of nitrogen transport between tissues. Furthermore, glutamine is 
the most abundant free amino acid in skeletal muscle and plasma (Watford 2008). Skeletal muscle and liver 
are the primary tissues involved in both glycogen and glutamine synthesis (Katz et al. 1976; Häussinger 
1989), and it has been demonstrated that glutamine can stimulate glycogen synthesis in both myocytes 
(Varnier et al. 1995) and hepatocytes (Lavoinne et al. 1987). Furthermore, considerable evidence suggests 
that the intramuscular glutamine pool may influence whole body protein balance (Rennie et al. 1982).  

Prolonged exercise decreases intramuscular and plasma concentrations of glutamine and is linked to 
performance decrements, particularly in association with overtraining (Walsh et al. 1998) . Neiman et al. 
(1997) described overtraining as occurring most often when exercise bouts are prolonged (>1.5 to 2 h), 
moderate to high intensity (> 55% VO2max), and performed without food intake. Overtraining is most 
commonly associated with long-duration endurance exercise (Walsh et al. 1998; Krzywkowski et al. 2001), 
which can transiently suppress immune function (Pedersen 1991; Shephard et al. 1994; MacKinnon 2000). In 
contrast to prolonged moderate intensity exercise, short-term (<1 h) high intensity (80% and 100% of 
maximum oxygen uptake (VO2max)) exercise increases (Babij, 1983) or does not affect (Nehlsen-Cannarella 
et al. 1991) plasma glutamine concentration.  

Prolonged exercise stimulates protein catabolism and a reciprocal increase in skeletal muscle 
glutamine release, ultimately resulting in an increased rate of gluconeogenesis (Stumvoll et al. 1999). Similar 
changes occur after starvation, surgical trauma, sepsis, and burns, all of which are states of catabolic stress 
that are characterized by lowered plasma glutamine concentrations, depressed cellular immunity, and an 
increased rate of gluconeogenesis (Parry-Billings et al. 1990). Evidence suggests not only that low plasma 
glutamine concentration stimulates gluconeogenesis, but that exogenous glutamine supplementation 
stimulates gluconeogenesis (Walsh et al. 1998). Blood glucose is an important fuel for endurance exercise 
(Webster et al. 2016); thus, supplemental glutamine may enhance exercise performance by increasing glucose 
availability for skeletal muscle during recovery from exercise. 

Glutamine enhances gluconeogenesis due to the ability of the carbon skeleton of glutamine to make 
glucose (Lavoinne et al. 1987). Bowtell et al. (1999) demonstrated that ingestion of 8 g of glutamine promoted 
storage of muscle glycogen to an extent similar to 61 g of glucose polymer following a skeletal muscle 
glycogen-depleting cycling bout. Furthermore, the same study demonstrated a 25% increase in whole body 
glucose disposal in the second hour of recovery compared with glucose polymer alone.  However, that study 
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strictly assessed plasma glutamine concentration throughout two hours of recovery, and did not administer 
the amino acid relative to subjects’ body weights. Additionally, whether or not plasma glutamine 
supplementation impacts concentrations of other amino acids and its effects when supplemented relative to 
body weight are unknown. The purpose of the current study was to assess the effect of oral glutamine 
supplementation (0.3 g-kg-1 bodyweight) (Gleeson 2008) during recovery from a muscle glycogen depleting 
cycling bout on plasma concentrations of glutamine and other key amino acid concentrations as well as 
subsequent submaximal time to exhaustion. We hypothesized that GLN supplementation would increase 
time to exhaustion relative to PLC, and protect against a post-exercise decrease in plasma glutamine. 
Furthermore, we hypothesized that glutamine supplementation would mitigate exercise-induced decreases 
in the plasma concentrations of other gluconeogenic amino acids. 

Methodology 
Experimental Approach to the Problem 

A randomized, double-blinded, placebo-controlled between subjects, crossover design was used to 
evaluate the effect of oral glutamine supplementation on cycling time to exhaustion performance following a 
validated muscle glycogen depleting cycling protocol. Subjects were tested over three sessions, with each 
session separated by > one week. The first session was to determine peak oxygen uptake (VO2max), calculate 
workloads for follow-up visits, determine individual subject setting on the cycle ergometer, and to assess 
body composition. For the second and third sessions, subjects were randomly assigned to receive placebo 
(PLC) polymer or L-glutamine (GLN) and underwent experimental testing (Figure 1.).  
[Insert Figure 1. Here] 

Subjects 

Ten healthy, male (n = 5) and female (n = 5) experienced cyclists (cycle 3-5 times per week) were 
recruited to participate in the study (Table 1). Female subjects completed a urine pregnancy test prior to 
participation in the study. Pregnant women were not permitted to participate. Furthermore, women only 
participated in the study during the follicular phase of their menstrual cycle to control for fluctuations in sex 
hormones. Prior to enrollment in the study, subjects completed a physical activity readiness questionnaire 
(PAR-Q). Subjects also completed a dietary supplements questionnaire to ensure that common dietary 
supplements expected to have confounding effects (creatine, amino acids, and anti-inflammatory agents) on 
the results were not consumed in the six months prior to the onset of the study. To prevent the influence of 
dietary protein on plasma amino acids, subjects were advised to maintain usual dietary intake throughout 
the duration of the study. Additionally, subjects were asked to abstain from strenuous physical activity, 
alcohol and smoking 24 h prior to arriving to the laboratory. Prior to participation, all subjects provided 
informed consent in compliance with the San Diego State University institutional review board. All 
experimental procedures were approved by the San Diego State University Institutional Review Board and 
in accordance with Federal and institutional regulations and policies for the protection of the rights and 
welfare of human subjects. 

Procedures 
Baseline visit. Initially, subjects reported to the laboratory for assessment of percent body fat, which 

was determined using a seven-site skin-fold method (Durnin and Rahaman, 1967) and to assess peak oxygen 
uptake (VO2max) using a ramped cycle (Lode, Netherlands) exercise test to volitional exhaustion. This 
allowed us to determine relative work intensity for each subject as well as to familiarize the subject with the 
cycle ergometer. Subjects then participated in a double-blind, placebo-controlled, crossover trial. 

For each trial, subjects reported to the laboratory at approximately the same time of day on two 
separate occasions (separated by > one week) after an overnight (12 h) fast. Subjects consumed a 
standardized dinner 12 h before arriving to the laboratory.  

Sessions 2 and 3. Prior to each trial, a fasting pre-exercise blood sample was collected. Subjects then 
completed the glycogen depletion protocol of Bowtell et al. (1999), that was originally adapted from 
Vøllestad et al. (1992), which has been demonstrated to reduce glycogen by 20 and 25 mmol kg-1 in type I 
and type II muscle fibers, respectively. Subjects cycled at 70% VO2 max for 30 minutes, followed by six, 
separate, one-minute sprints at 140% VO2 max with two minutes of rest between each sprint. Following the 
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completion of the sprint intervals, subjects cycled at 70% VO2 max for an additional 45 minutes. If subjects 
were unable to maintain 100 rpm, resistance was decreased 5% every minute until the subject was able to 
maintain 100 rpm.  

Upon completion of that cycling bout, subjects consumed either the GLN or PLC beverage and 
recovered for 2 h in a seated position. GLN consisted of L-glutamine (Glanbia Nutritionals) (0.3 g-kg-1 
bodyweight) mixed with 61 g of glucose polymer and one packet of zero calorie Crystal Light lemonade in 
one liter of water. PLC was a similar solution but with no glutamine included. Subjects consumed the 
respective beverage within five minutes immediately following the initial bout of cycling and were allowed 
water ad libitum throughout recovery. Following the recovery period, a second blood sample was collected. 
Immediately thereafter, subjects performed a time to exhaustion test at 80% VO2max. Exhaustion was 
defined by the inability to maintain 100 rpm. 100 rpm was chosen as that is a cadence that is within the 
documented preferred range of elite cyclists (Lucía et al. 2001). Upon reaching exhaustion, a third blood 
sample was collected. 

Plasma collection. Blood samples were collected at baseline, following the two-hour recovery period, 
and following the TTE test from fingertip punctures in tubes containing heparin. Tubes were centrifuged at 
1200 x g for 10 minutes at 4-8°C for plasma extraction. Samples were stored at -80°C for future batch analysis 

Plasma amino acid analysis. Plasma amino acids were analyzed using an L-8900 Hitachi Amino Acid 
Analyzer (Hitachi High Technology Corporation, Japan). 

Statistical Analysis 
Statistical analyses were conducted using the Statistical Package for Social Sciences computer software 

(SPSS, version 16.0, Chicago, IL) and data were reported as means ± SD. Differences in performance between 
trials (GLN vs. PLC) and plasma concentrations at each time point between trials were assessed using a 
paired-comparisons T- test. Differences in plasma amino acids within each trial were assessed using 
repeated measure’s ANOVAs followed by paired-comparisons T-tests for post-hoc analysis. Alpha was set at 
P < 0.05. 

Results 
Cycling time to exhaustion performance.  

No significant differences in cycling performance were detected between trials (GLN: 21.0 ± 10.4 min; 
Placebo: 21.5 ± 8.5 min). All participants reported that they remained blinded to the test beverage identities 
throughout the study. 

Baseline concentrations of plasma amino acids.  
Fasting concentration of plasma amino acids were not significantly different in the pre-exercise state 

among the trials (Table 2.). 

Plasma concentrations of gluconeogenic amino acids.  
Post-recovery glutamine levels increased (~ two-fold) during GLN, while no differences were 

observed in the PLC trial (Table 2.). GLN maintained levels of alanine at the post recovery time point, which 
was not observed in the PLC, but both groups had elevated levels of alanine at the post-TTE period relative 
to baseline (Table 2.). There were no differences in glycine levels at any time point or between trials. GLN 
reduced post-recovery and post-TTE valine concentrations, which were lower at post-TTE for GLN than PLC 
(Table 2.). Post recovery arginine concentrations tended to decrease in the PLC trial, while post recovery 
arginine levels were maintained in the GLN trial (Table 2.). Post-time to exhaustion (TTE) arginine was 
increased relative to baseline in the GLN trial, which was not observed in the PLC trial (Table 2.). Within the 
GLN trial, post-recovery serine concentration, post-recovery and post-exercise threonine concentrations and 
post-recovery aspartic acid concentration were decreased; however, similar effects by PLC were not detected 
(Table 2.).  

Plasma concentrations of gluconeogenic and ketogenic amino acids.  
Phenylalanine concentration was greater after post-TTE compared to post-recovery within GLN trial 

and was greater at that time-point for GLN compared to PLC (Table 2.). Compared to post-recovery, the 
exercise to exhaustion bout lowered threonine concentration for GLN but not PLC, during which threonine 
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was higher than GLN (Table 2.). GLN reduced tyrosine concentration post-recovery in comparison to 
baseline concentrations but PLC did not (Table 2.). 

Plasma concentrations of ketogenic amino acids. 
 GLN lowered post-recovery and post-TTE lysine concentration, relative to baseline, but PLC did not (Table 
2.). PLC preserved post-TTE lysine concentrations more effectively than GLN (Table 2.).   

Plasma concentration of urea.  
Post recovery and post exercise urea concentration, relative to baseline, were increased in the GLN trial, 
which was not the case in the PLC trial (Table 2.).  

Discussion 
To our knowledge this is the first study to address the effects of oral glutamine supplementation 

during recovery from a long duration, high intensity, glycogen depleting cycling bout on time to exhaustion 
following recovery; thus, it is not possible to directly compare the results to other studies.  However, Bowtell 
et al. (1999) assessed the effect of oral glutamine (8 g) and glucose polymer (61 g) on glycogen repletion 
following the same glycogen depleting cycling bout. After two hours of recovery, the repletion of muscle 
glycogen was similar between the glutamine and glucose polymer trials. Considering muscle glycogen is a 
critical component of cycling performance (Rauch et al. 1995), it is important to understand the effects of 
glycogen repletion on subsequent exercise performance. To expand on the work done by Bowtell et al. 
(1999), we aimed to determine whether oral glutamine (0.3 g-kg-1 bodyweight) in addition to glucose 
polymer (61 g) could serve as a beneficial post-exercise recovery supplement compared to glucose polymer 
alone. Furthermore, we aimed to build on the findings of Bowtell et al. (1999) by having subjects perform a 
subsequent time to exhaustion exercise bout considering exercise performance is influenced by skeletal 
muscle glycogen levels (Balsom et al. 1999). Although a key limitation of our research is that we did not 
measure muscle glycogen following the initial exercise bout or the incorporation of the glutamine into 
glucose, we conducted the experiments in the present study based on the studies done by Bowtell et al. 
(1999). Within the GLN trial, no statistical difference was detected at 2h recovery between trials. This may in 
part be due to the subject variability detected at 2h recovery in the GLN trial. This variability may also at 
least partially explain why there was not a difference in exercise time to exhaustion.  

Glutamine has been described as the principal nitrogen donor for urea (Kamin and Handler 1951), 
which was supported by early findings from Bach and Smith (1956) that showed a strong effect of increasing 
doses of glutamine on urea production. The GLN induced urea production in the present study supports 
previous findings, which showed that supplementation with glutamine (0.1 g kg-1 body weight) significantly 
increased plasma urea, indicating a likely increase in glutamine catabolism (Bassini-Cameron et al. 2008), 
which may spare other amino acids during exercise. Additionally, high intensity exercise augments 
ammonia production (Wilkerson et al. 1977), which has been shown to increase exercise-induced fatigue 
(Barnes et al. 1964; Wilkerson et al. 1975), and glutamine supplementation may facilitate the detoxification of 
ammonia via the urea cycle (Butterworth 2001). Although we did not observe differences in our TTE 
between GLN and PLC, the potential for GLN to enhance performance through buffering of ammonia may 
be favorable for longer exercise events, but further investigation is warranted. 

Glutamine produced in skeletal muscle can be transported through the blood to provide substrate for 
gluconeogenesis in the kidney (van de Poll et al. 2004). Under normal circumstances, this requires that the 
diet and/or endogenous metabolism of protein/amino acids provide the source of nitrogen for the 
glutamine produced (van de Poll et al. 2004). Considering the carbons of glutamine can serve as a 
gluconeogenic substrate and a stimulus for glycogen synthase (Lavoinne et al. 1987; Coqueiro et al. 2018), we 
reasoned that providing glutamine as a dietary supplement would serve as an alternate source for the 
glutamine “pool” and therefore prevent a decrease in circulating concentrations of other gluconeogenic 
amino acids (baseline vs. post recovery). Consistent with this hypothesis, glutamine supplementation 
protected against the trend for an exercise-induced decrease in glutamine observed in the PLC trial. Similar 
to previous findings from our laboratory in which alanine was provided as a gluconeogenic precursor (Klein 
et al. 2009), an increase (significant in GLN trial and trending in PLC trial) in the gluconeogenic amino acid, 
alanine, was observed in both trials between baseline and post-TTE. These data may be interpreted as 
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increased release of alanine from skeletal muscle for glucose conversion in the liver (Felig 1973). Overall, 
glutamine supplementation prevented the trend for a post-recovery decrease in concentrations of a portion 
(glutamine, alanine, glycine, arginine) of the measured gluconeogenic amino acids.  

As previously mentioned, glutamine supplementation increased plasma glutamine concentration two 
hours after ingestion in the present study. Prolonged exercise and periods of heavy training are associated 
with a decrease in the plasma concentration of glutamine, which has been suggested as a potential cause of 
the exercise-induced immune impairment and increased susceptibility to infection in athletes (Gleeson 2008). 
In support of this, plasma concentrations of glutamine have been shown to be lower in over-trained athletes 
(Parry-Billings et al. 1990). Furthermore, prolonged training is associated with increased intestinal 
permeability, which can be attenuated with glutamine supplementation (Pugh et al. 2017). Thus, increasing 
plasma glutamine may help to maintain immune and intestinal function throughout extensive training 
periods, and prevent a decrease in performance over time. Although glutamine did not acutely improve 
performance in the present study, chronic glutamine supplementation may be favorable for maintaining 
performance through prolonged periods of training. 

An intriguing finding of the current study was the effect of GLN on preservation of plasma arginine 
throughout exercise, which tended to decrease in the PLC trial. Glutamine is a dietary precursor for arginine 
(Deutz 2008), primarily as a nitrogen donor for arginine synthesis (Tomlinson et al. 2011). L-arginine is the 
precursor for nitric oxide (NO) production in endothelial cells, which has been shown to be a significant 
vasodilatory stimulus at rest (Hickner et al. 1997). Increased skeletal muscle blood flow at rest, especially 
between multiple exercise bouts, would be particularly advantageous for clearance of metabolic byproducts 
and nutrient delivery, and ultimately promoting recovery. Although we did not detect a difference in 
exercise TTE between trials, despite maintained levels of arginine in the GLN trial, Schaefer et al. (2002) 
found that intravenous L-arginine hydrochloride administration, provided prior to steady-state exercise, 
resulted in decreased exercise induced lactate production. Results of Schaefer et al. (2002) were thought to, in 
part, be due to an increase in NO production, as suggested by increased plasma L-citrulline (byproduct of 
NO production). However, Schaefer et al. (2002) did not measure skeletal muscle blood flow during exercise 
or  exercise performance, per se. Interventions aimed at increasing skeletal muscle blood flow are favorable 
for increasing exercise time trial performance (Cermak et al. 2012); thus, we propose that we may have 
observed differences in exercise performance in the present study if we used a time trial as our performance 
measure, rather than a time to exhaustion test. 

Conclusion 
Overall, this research suggests that oral L-glutamine supplementation in addition to carbohydrates 

can prevent the trend in exercise-induced decreases in some but not all gluconeogenic amino acids that have 
been associated with exercise recovery and/or subsequent performance; however, oral L-glutamine 
supplementation failed to enhance cycling TTE in trained cyclists. Thus, these data do not support the 
addition of L-glutamine to post-exercise carbohydrate supplementation for the sake of improving cycling 
performance in subsequent bout of exercise.  
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Abstract 
The relationship between heart rate and Borg scale 6-20 is influenced by the subjectivity of the 

individuals; to improve physical fitness, it is necessary to train at an exertion level at least a rating of 13 on 
Borg’s RPE 6-20. The aim of the research is to monitor the heart rate during fitness activities with students 
during a 6 weeks period and to apply the RPE Borg’s 6-20 after each workout session.  The research subjects 
are students (male) in a number of 18 (age 21,29±3,62; height 1,82±0,09 m; weight 80,54±11,03 kg). If we 
monitor the students heart rate, measured by an electronic device, during fitness activities combined with 
the RPE Borg’s 6-20 we will be able to establish if the RPE Borg is a realible and valid instrument for the 
measurement of the exertion intensity in this kind of activities for youth. Descriptive statistics were 
calculated based on the collected data, while ANOVA (to determine intraclass correlation for reliability) and 
Pearson correlation (to determine validity) were used for the purpose of determining the difference between 
the two measured variables. The results suggest that between RPE and HR there is a weak correlation, and 
also, for RPE, the degree of the subjectivity is high and it is necessary to use both RPE and another objective 
indicator to monitor the exertion. To increase the objectivity of the exertion it is recommended to use another 
indicator, such as HR, monitored by electronic devices or other gadgets. The limits of the study were the 
number of the participants and the period (only 6 weeks). For future studies it is recommended to analyze if 
a larger number of subjects and a greater period could increase the RPE validity and reliability.    
Keywords: Evaluation, Correlation, Students, Subjectivity, Objectivity  

1. Introduction 
In physical activities, different ways are used to rate the level of perceived exertion [1,2], the most 

commonly used being the Borg scale (RPE scale), which means a value between 6 (minimum, rest) and 20 
(maximum effort) of the exertion. The use of the range 6-20 is based on the physiological consideration that if 
we multiply the scale value by 10 it should indicate the heart rate that the individual has at that time, in 
accordance with the intensity of the effort. Values ranging from 12 to 14 indicate a moderate effort intensity 
[3,4,5]. 

2. Literature Review 
The RPE Borg 6-20 is useful to determine the exertion level for active people in different kind of sports 

activities [6,7,8,9,10,11,12,13] with different intensities [14,15,16], and also for determining other 
physiological parameters like heart rate threshold, oxygen consumption, maximal oxygen uptake, 
ventilatory threshold, blood lactate [17,18,19,20,21,22,23,24]. 

The relationship between heart rate and Borg scale 6-20 is influenced by the subjectivity of the 
individuals and this scale could be used in conditioning activities as a tool to monitor the workout intensity 
[9, 25,26]. Besides the relationship between HR and RPE 6-20, there was also identified a correlation with the 
body mass index, usually people with higher HR and RPE values also having a higher BMI [9]. 

Other studies suggest that Borg's RPE is an affordable, practical and a valid tool for monitoring the 
exercise intensity, independent to the gender, age, physical activity level [23,27]. In some situations, the RPE 
values could be used to design the workout sessions [28] with better results concerning the cardiorespiratory 
and muscular fitness for youth population [29]. 

There is also a correlation between RPE, heart rate and sport training (physical, technical, tactical) in 
collective games and it could be used as a tool to quantify the training loads [11,21,30,31,32]. 

For strength training with constant and moderate loads, there was determined that the RPE was 
increasing with 1 point for each 3-4 repetitions [33] and there was a correlation between the used loads and 
the RPE’s values [34]. Also, there was determined perceived exertion increasing more during the eccentric 
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contractions than during the concentric contractions for women, while the opposite pattern was noticed for 
men [35]. 

It is recommended to use RPE with objective physiological variables such as HR for the assessment of 
exercise intensity [22], because there are situations when individuals overestimate or underestimate the 
exertion and, in this situation, RPE is not a valid method [36,37]. 

The relationship between perceived exertion and various physiological measured criteria (heart rate, 
blood lactate concentration, percent maximum oxygen uptake, respiration rate) is not as high as many of us 
thought [38,39,40]. Not always the RPE is directly related to the relative intensity used in workout [41,42]. 

To improve physical fitness it is necessary to train at an exertion level at least a rating of 15 on Borg’s 
RPE 6-20 [43]. For non-trained individuals, a value of 13 on RPE Borg’s 6-20 for perceptually regulated 
exercise training, had benefits to improve their cardiovascular health and fitness [44,45]. 

Usually, the RPE 6-20 could be used as a tool to monitor the exertion intensity for active people in 
different kind of activities. But the RPE is a subjective indicator and it would be better to use it together with 
HR for an objective perceived exertion. 

The aim of the research is to monitor the heart rate during fitness activities with students during a 
period of 6 weeks and to apply the RPE Borg’s 6-20 after each workout session. 

If we monitor the students heart rate, measured by an electronic device, during fitness activities 
combined with the RPE Borg’s 6-20, we will be able to establish if the RPE Borg is a reliable and valid 
instrument for the measurement of the exertion intensity in this kind of activities for youth. 

3. Method 
3.1. Participants 

The research subjects are students (male) in a number of 18 (age 21,29±3,62; height 1,82±0,09 m; weight 
80,54±11,03 kg). All subjects provided written informed consent prior to the research. The protocol was 
approved by the University Ethic Research Committee. 

3.2. Materials 
During the 6 weeks of the study, at every workout session, we measured the heart rate level in the 

main part of the workout. At the end of the session we asked them to assess on RPE Borg 6-20 their physical 
activity. 

3.3. Procedure 
In the research we used a pulse oximeter (Heal Force, PC-60 model) with the following technical 

parameters: heart rate measurement (30-100 bpm, accuracy ± 2bpm; 101-235 bpm, accuracy ± 2%). This is a 
noninvasive method for determining the heart rate, a sensor device being placed on a finger. The heart rate 
values are obtained very quickly, usually 3 to 5 seconds (figure no. 1). 

 
Figure no. 1 Assessment protocol to determine heart rate during activity 

Descriptive statistics were calculated based on the collected data, while ANOVA (to determine 
intraclass correlation for reliability) and Pearson correlation (to determine validity) were used for the 
purpose of determining the difference between the two measured variables. For ANOVA, alpha was set at p 
< 0.05 to achieve statistical significance. 

4. Results 
In the study there were involved 18 subjects (young males) during the 6 weeks of the research. In this 
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period, we collected data about HR of the subjects in the main part of the workout and data about RPE at the 
end of each session (table 1). 

Table 1. Statistical analysis for RPE and HR during 6 weeks. 

Week HR (mean±SD) RPE (mean±SD) Correlation ANOVA 

1 177.22±19.35 14±1.14 0.11 1.514 

2 154.18±19.10 11.76±1.52 -0.09 2.729 

3 147.38±31.02 12.31±2.24 0.42 3.328 

4 131.73±24.91 11.73±1.33 0.15 2.583 

5 134.89±19.45 12.83±1.95 0.15 2.777 

6 127.18±21.54 10.53±1.62 -0.24 4.785* 

Legend: HR – heart rate; RPE – Rate of the Perceived Exertion; SD – standard deviation; *p < 0.05; F for p < 
0.05 – 4.13 

5. Discussion and Conclusion 
During these 6 weeks, in every workout session, there were monitored and recorded these 2 

parameters (RPE, HR). For correlation there were obtained results in a range from weak negative correlation 
(-0,24) to a moderate positive correlation (0,42); but, in average, the results indicated a weak positive 
correlation. These results suggest that between RPE and HR there is a weak correlation, and also for RPE the 
degree of the subjectivity is high [36,37,46,47] (table 1). 

For one-way ANOVA test, only in one week there was registered a significant value for p < 0.05. In 
the other 5 weeks the statistical differences were insignificant (table 1). These results suggest that it is 
necessary to use RPE and another objective indicator to monitor the exertion [17,18,22,24,42,48,49,50]. 

In each situation there was recorded a higher value for heart rate than for RPE. These differences were 
between 5% (the 5th week) and 30% (the 2nd week). So, in our study the subjects underestimated their 
physical activity on the RPE scale and a high percentage of them perceived a lower intensity than they were 
actually performing [49]. 

Recorded HR values were between 127 and 177 and the RPE values between 11 and 14 (table 1). 
According to these data we can say that the subjects improved their physical fitness [43,44,45]. 

During the 6-week training period of the study, the participants felt good and exercised from a 
moderate to vigorous intensity and I hope that this way of training will lead to better long-term adherence 
for daily exercise. 

Our study compares a subjective exertion indicator (Borg RPE 6-20) and a cardiac indicator (HR) of 
intensity during workout. 

These findings suggest that the RPE was a subjective indicator in our study and was not a valid and 
reliable tool to monitor the exertion. 

The data reveal that the relationship between RPE and heart rate is weak in our study. 
To increase the objectivity of the exertion it is recommended to use another indicator, such as HR 

monitored by electronic devices or other gadgets. These facts could also increase the RPE validity and 
reliability. 

A value of the RPE between 11 and 14 had a relevant contribution to the aerobic energy metabolism 
according to the general guidelines’ prescription [51]. For active individuals an RPE in the range 13 to 15 
seems to be appropriate in order to maintain the fitness level [52]. 

The limits of the study were the number of the participants and the period (only 6 weeks). All 
participants are physically active (at least 6 hours per week), and they are young (the average age being 21 
years old) and healthy with a BMI of 24. Also, we observe a large standard deviation for both heart rate and 
RPE, one cause could be the small number of the participants in research. 

For future studies it is recommended to analyze if a larger number of subjects and a greater period 
could increase the RPE validity and reliability. Also, it should be determined whether the relationship 
between objectivity and subjectivity in measuring exercise intensities is valid. 

Nowadays there are a multitude of gadgets and applications allowing monitoring the heart rate and 
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the level of the exertion, and this could be used to increase the objectivity degree for physical activities.  
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Abstract 

The aim of this study was to determine whether anticipation of timing performance (AT) of team 
athletes changed according to the time of day and chronotype. Forty-six male team athletes who exercise 
regularly at least 3 days a week, participated in the study voluntarily. The athletes were divided into two 
groups: morning type (MT, n = 23) and evening type or close to evening type (ET, n = 23). The AT 
performance at high stimulus speed of athletes (12 mph) was measured in two different time periods of the 
day (08.00-10.00 h, 20.00-22.00) at least 2 days interval in the laboratory environment using the counter-
balanced research design. As a result of the statistical analysis, it was determined that the absolute error 
score (12 mph) was superior in the AT task in the morning hours (13.64±5.44 ms) compared to the evening 
hours (16.08±3.77 ms) (t = -2.361, p = .023, effect size: 0.34). The absolute error score in the AT task in the 
morning hours compared to the evening hours of the MT group was found to be significantly lower (t = -
9.293, p = .000, effect size: 1.93). When the absolute error scores of the ET group measured in the AT task in 
the morning and evening hours were compared, a statistically significant difference was detected in favor of 
the evening hours. (t=3.133, p=.005, effect size: 0.65). In addition, while the absolute error scores of the MT 
group were found to be lower than the ET group in the morning hours (t = -5.345, p = .000, effect size: 1.57), 
the absolute error scores of the ET group in the evening hours was better as compared with MT group 
(t=4.420, p=.000, effect size: 1.30). It is extremely important that coaches or exercise specialists should take 
into account the concept of chronotype in order to achieve optimal cognitive performance of athletes, 
especially in planning specific perceptual-cognitive exercises. 
Keywords: Anticipation Timing, Chronotype, Team-Sports Athletes, Time Of Day 

2. Introduction 
The biological rhythm of humans and other mammals is regulated by environmental signals called 

zeitgebers. The most important and strongest of these signals is the light and dark cycle. Therefore, all the 
molecular, physiological, cognitive, behavioral, and endocrinological functions required for healthy life are 
controlled by an internal body clock that measures the time at approximately 24-hour intervals depending 
on the light and dark cycle. The rhythms produced by the clock are called circadian rhythms (1,2,3,4). In 
humans, the circadian rhythm is managed by the central clock located in the Suprachiasmatic Nucleus (SCN) 
in anteroventral hypothalamus (5). SCN is the main actor in the production and regulation of rhythms, and 
controls the peripheral clocks in other tissues and cells in the body through the neural and humoral nerves 
(5,6). At the same time, the central pacemaker of the SCN takes direct input from the retina with respect to 
the fothic (light) signals depending on the solar cycle (7). In line with this information received through the 
retino-hypothalamic pathway, SCN organizes daily behavioral and physiological rhythms (hormone release, 
body temperature, neural activation, autonomic effects, gene expression) according to the solar time and 
sleep-wake cycle (8,9). The circadian system is highly sensitive to environmental cues such as light (10), sleep 
(11,12), nutrition (13,14), exercise (13,15,16) that synchronize the inner rhythms to external cycles, and also 
effected by characteristic of inter-individual variability called as chronotype which is the differential 
expression of circadian rhythms (16,17)  

The chronotype is modified according to partially genetics, age, gender, activity, and environment, 
and also expresses individuals’ choices in the timing of sleep and wakefulness or individual differences in 
subjective wakefulness throughout the day (18,19). In other words, it indicates when the person feels best or 
feels sleepy on a normal day or when he/she prefers to start the day (early or late awakening preference). 
Circadian rhythm expression differs among individuals, and three chronotype concepts can be mentioned in 
the formation of circadian typology. These; morning type (larks), evening type (owls) and intermediate 
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(intermediate). Morning-type individuals sleep and wake up early, achieve the highest mental and physical 
performance in the early hours of the day, their level of arousal is maximum in the morning, but the high 
level of arousal in the evening is replaced by fatigue. On the contrary, evening type- individuals go to bed, 
and wake up late (wakes up in the morning with difficulty), they perform their best performance at the end 
of the day, especially in the evening hours (2,18,20). In the literature, the morningness-eveningness survey 
which was developed by Horne and Ostberg (21), is used to determine these chronotype 

In studies, the effect of circadian rhythm on physical performance was adequately researched, and it 
was shown that rhythmicity in physiological and behavioral processes was closely related to the highest 
physical performance times (22). For example; body temperature is the major endogenous determinant of the 
individual's congenital circadian rhythm (23). It was reported that core body temperature peaked around 
18.00 p.m, and the lowest values around 04.00-06.00 a.m. (24,25). In a study, it was observed that the body 
temperature reached the peak values at 16.00 h in morning types, and 17.08 h in evening types. Therefore, it 
was stated that the body temperature in the morning type reached the acrophase 68 minutes before the 
evening types (26). High body temperature is extremely important for high physical performance. Most of 
the current research showed that the peak values in many performance characteristics related to physical 
capacity coincided with the highest core body temperature in the afternoon-evening hours (16.00-18.00 h) 
(8,27,28). In a study on field hockey players, a significant difference was found in the peak performance of 
the players according to the circadian phenotype (chronotype). The peak performance values were observed 
in 12.19±1.43 h (around mid-day) in morning types, 15.81±0.51 h (around mid-afternoon) in intermediate 
types, and 19.66±0.67 h (in the evening) in evening types. It was also indicated that the the peak performance 
of morning type, intermediate type, and evening type was at 5.60±1.44 h, 6.54±0.74 h, 11.18±0.93 h after 
entrained wake-up time, respectively. Finally, it was remarked that circadian phenotype, and especially time 
since entrained awakening were the most important and reliable predictor of optimal or peak performance, 
rather than the time of day (29).  

In both individual and team sports, it is not enough for athletes to have a good physical capacity for 
high level performance. The optimal performance requires high level physical and cognitive performance 
(22,15,30,31). Especially in team sports, players face unexpected situations in an unpredictable dynamic 
environment, and need to make the right decision within seconds of events. Despite these situations, which 
are varied within the game and cause additional stress on players, it is very important for team performance 
that players exhibit high-level perceptual-cognitive skills or proactive behavior such as reading the game, 
creative thinking, and quick response. The perceptual-cognitive skills are used to perceive, analyze the 
situation, and make correct-efficient decisions in team sports, and include anticipation, reaction, use of local 
information hints, visual scanning, positioning or status information of teammates, opponents and ball (32). 
One of these perceptual cognitive skills is anticipation timing (AT) performance, which is the ability to 
forecast events before it happens, and to synchronize the motion response according to these events. This 
ability depends on necessary clues taking from the direction/speed of the ball, and the opponent players or 
teammates. In short, it is called the ability to read the game, and forms the basis for high-end performance 
(33,34,35,36). AT performance is extremely important for the timing and synchronization of different motor 
actions occurring both in daily life, and in the game in team and individual sports (37) 

The accurate and successful AT performance depends on the timely prediction of a rapidly moving 
object in a dynamic environment (estimation of the speed and direction of the ball), appropriate body 
movements towards the object (foot movements or correct positioning), and the position of the object when 
the response was complete. Otherwise, biased or wrong detection of moving object may cause temporal 
error (38). Developing skills such as visual recognition, pattern recognition and status information enhances 
an athlete's ability to predict the game from the general framework (36). 

Contrary to physical performance, there are quite a limited number of studies showing that circadian 
rhythm causes daily fluctuations in the measurement of perceptual cognitive skills, and these skills vary 
according to the time of day and chronotype. In studies, it was reported that the time of day had an impact 
on perceptual-cognitive skills such as reaction time, selective and constant attention (31), orienting or 
executive attention (39,40,41), positive alertness ratings or working memory (42,43), and these studies was 
shown that perceptual cognitive skills were better in the morning hours compared to evening hours. Besides, 
the previous studies also demonstrated that the there was chronotype effect on perceptual-cognitive skills, 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

21 
 
 

such as psychomotor vigilance, executive function (22,41), working memory (42), inhibitory control (20), 
decision-making (44), and individuals achieved their peak cognitive performance at their most appropriate 
hours of the day according to the specific chronotype (morning type: morning hours, evening type: evening 
hours). This is the first study to examine the effects of time of day and chronotype on anticipation timing in 
team athletes. This shows the importance of the study in terms of literature. Our hypothesis in this study 
was that the time of day and chronotype had an effect on the AT performance, and chronotype was a factor 
to be considered in planning training programs. 

 
2. Method 
2.1. Participants 

Forty-six male athletes studying at the Faculty of Sports Sciences, exercising regularly for at least 3 
days a week, without having any health problems, engaged in team sports such as football, basketball, 
volleyball, korfball, and handball, participated in the study, voluntarily. Before the study started, the 
detailed explanation was given to the athletes about the content, purpose and methodological model of the 
research. The Informed Consent Form was signed to the athletes who reported that they were volunteers to 
attend in the study. Later, the chronotype of the athletes were determined by applying the Morningness-
Eveningness questionnaire, and they were divided into two different chronotype groups: morning type (MT, 
n = 23, mean age: 20.52 ± 1.87 years) and evening type (ET, n = 23, mean age: 20.47 ± 1.37 years). The 18 
athletes of MT group were morning type, the remaining 5 athletes were close to the morning type, and the 
ET group was made up of 19 evening type, and 4 close to evening type athletes. The AT performance at high 
stimulus speeds (12 mph) of two chronotype groups was determined in two different time periods of the day 
at least 2 days in the laboratory environment interval using the counter-balanced research design. 

2.2. Collection of Data 
The measurements of the study were performed in 5 sessions in the Sports Sciences Performance 

laboratory. In the study, AT measurements of MT and ET group both in the morning and evening hours 
were performed at least two days apart (31), and a counterbalanced research design was used (Table 1). 
Counter-balanced research design is a research design frequently used in the literature to neutralize the 
sequence effect in the application of measurements or sessions, especially in studies related to circadian 
rhythm, performance and chronotype (1,15, 40,42,45) 

     Table 1. Data collection process 
1.session 2.session  AT measurements  

   

Information about the 
study 
Implementation of the 
questionnaire 

 
Anthropometric 
measurements 

3. session: EM of 
the MT group 

 
      Break for 2 days 

5th session: EM of 
the ET group 

4. session: ME of 
the ET group 

6th session: MM of 
MT group 

MT: morning type, ET: evening type, MM: morning measurements, EM: evening measurements 

In a study conducted on athletes, short-term sleep deprivation was reported to negatively affect 
reaction time performance from perceptual-cognitive characteristics (30). Therefore, the participants were 
asked to sleep at least 8 hours before each test session, and to come to the light full stomach provided that 
they were received nutrients at least two hours prior to performed in the morning and evening hours (3rd, 
4th, 5th, 6th session) (15). In addition, participants were provided with the necessary information about 
maintaining their habitual physical activities throughout the study period, not doing high-intensity 
exercises, and not using substances such as alcohol and caffeine before each test measurement (30). It was 
also noted that the laboratory, where the measurements took place in all sessions, was the same in terms of 
environmental factors such as light, temperature and noise. 

2.3. Data Collection Tools 
Height and body weight measurements: The body weight of the participants were measured with Seca 

(Germany) electronic scale (bare feet, shorts and T-shirt) with a sensitivity of 0.01 kg, and their height was 
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determined with a metal meter that stands fixed on this scale, and has a precision of 0.01 cm (46). 
Chronotype: In this study, the Morningness-Eveningness questionnaire form, which was developed by 

Horne and Ostberg (1976), and adapted to Turkish language by Punduk et al. (47), was used to determine 
the morning and evening types of athletes. The questionnaire, is a Likert scale type including of 19 
questions, which detect the circadian type of the athletes, possible answers are presented as 4 options. Each 
response option is clearly schematized. The timetable is utilized in the answer to the questions 1, 2 and 10. 
This ruler is splitted into a 7-hour timeframe, and is stated in 15-minute sub-slices. The answer options of the 
other questions are in the form of boxes. Five different circadian type classification is performed according to 
the total scores obtained for 19 questions; "absolutely morning type" in the range of 70- 86 points, "close to 
the morning type" in the range of 59-69 points, "intermediate type" in the range of 42-58 points, "close to the 
evening type" in the range of 31-41, "absolutely the evening type"   in the range of 16-30. The validity of the 
original questionnaire, and the classification of the circadian type were examined with changes in body 
temperature.  

AT performance: The AT measurement of athletes at high stimulus speeds (12 mph) was performed 
with the Bassin Anticipation Timer (Lafayette Instrument Company, Model 35575). This device was 
developed by Stanley Bassin to measure the area of visual acuity related to hand-eye coordination and 
prediction time performance. The studies were reported that this device was highly valid and reliable to 
measure the performance of AT performance in different sports branches (34,48,49,50,51). Rodrigues et al. 
(52) defined the stimulus speed of 12 mph (536.4 cm/s) as "fast". Therefore, the criteria of Rodrigues et al. 
(52) were taken in selecting 12 mph stimulus speeds in AT performance measurements in this study. The 
anticipation device consists of 3 parts; control console, the response button, and the runway (set; ground on 
which the LED lights move, 2.24m) where the LED lights (49 lamps, 1st lamp yellow lamp = warning lamp) 
move in a linear pattern. The LED lamps light up sequentially in a linear pattern in a right-to-left movement 
(53).  

Before the measurements, the athletes waited ready in the laboratory at least 15 minutes before the 
specified time periods. The device was installed on the table, approximately 87 cm above the ground. First, 
detailed explanations were given to the athletes by the researchers about how to measure the AT 
performance on the Bassin Anticipation Timer device, and the points to be considered during the 
measurements. Before the measurements started, the start and end speeds of the device were set to 12 mph, 
and the target light was specified as the 8th lamp of the 3 sets. The warning light was set randomly with a 
delay between 1 and 2 seconds to minimize the possibility of participants predicting the time of the light 
(49). Next, athletes were individually taken to a quiet, calm, and low-light room for AT measurement. Before 
the actual measurement, each athlete familiarized with the using the Bassin Anticipation Timer, and had 5 
trials at 12 mph stimulus speed. After, the athlete waited ready at the beginning of the device, and the signal 
was sent by the researcher. The athlete was asked to press the button using the dominant hand as close as 
possible to the time of arrival of the stimulus at the target location (target light) (34,49,53). Ten measurements 
were taken from each athlete at 12 mph stimulus speed. The results were registered in milliseconds, 
depending on whether the reaction of athlete was early or late. The raw scores obtained were converted to 
absolute error scores, and evaluated for statistical analysis. While performing CAT measurements, the 
athletes were not verbally instructed, and also were not informed about stimulus speed. 

Absolute error score: It is a type of error frequently preferred in the evaluation of EC performance in the 
literature. It refers to the absolute value of each raw value regardless of whether the response of the 
participant is early or late, and gives information about the accuracy of the performance of participant 
during the tests (34,54,55). High absolute error scores indicated that more errors were made during the 
measurements, and poor AT performance. 

Statistical Analysis: The data obtained from the study were recorded in SPSS (20.0) program. Firstly, it 
was determined whether the data had normal distribution or not. According to the results of Shapiro-Wilk 
test, all data showed normal distribution. The Paired Samples t Test was used to compare the absolute error 
scores of the participants according to the time of day (morning and evening hours). The comparison of the 
absolute error scores of the groups (within the group) measured in the morning and evening hours was 
analyzed with the Paired Samples t test. The comparison absolute error scores measured in the morning and 
evening hours in terms of chronotype were determined by Independent Sample t Test. In addition, the effect 
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size of the absolute error score of the two groups according to the time of day and chronotype was 
calculated. Cohen's d (56) values were taken into consideration for the effect size. Significance level was 
evaluated as p <0.05, p <0.01 and p <0.001. 

3. Results 

Table 2. The values of age, height, body weight, and Morningness-Eveningness Questionnaire of the MT and ET 
group 

 Groups 

Variables 
 

MT ET 
(M±S.D.) (M±S.D.) 

Age (years) 20.52±1.87 20.47±1.37 
Height (m) 1.76±.07 1.74±.08 

Body weight (kg) 75.76±8.55 70.61±7.14 

Morningness-Eveningness Questionnaire 70.73±5.69 26.52±6.58 

MT: Morning Type, ET: Evening Type 

In Table 2, the age, height, and body weight values of the MT and ET group were determined as 
20.52±1.87 years, 20.47±1.37 years, 1.76±.07 m, 1.74±.08 m, 75.76±8.55 kg, 70.61±7.14 kg, respectively. In 
addition, according to the results of the Morningness-Eveningness Questionnaire; the score of the MT group 
was found to be 70.73±5.69, and the score of the ET group was 26.52 ± 6.5. 

Graphic 1. The comparison of absolute error score (12 mph) (ms) by the time of day without discriminating between 
groups 
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As shown in Graphic 1, the absolute error score (12 mph) was found to be lower in the CAT task in the 
morning hours (13.64 ± 5.44 ms) compared to the evening hours (16.08 ± 3.77 ms) without any group 
discrimination (t = -2.361, p = .023, effect size: 0.34, small effect). This suggested that the AT performance 
was better in the morning hours. 

Table 3. The comparison of absolute error scores (12 mph) (ms) of MT and ET group by the time of day. 

Groups Time of Day M±S.D. N t p Cohen’s d 

MT 
Morning hours 10.79±4.44 23 -9.293 .000*** 1.93 
Evening hours 18.15±3.56 23  

ET 
Morning hours 17.87±4.55 23 3.133 .005** 0.65 
Evening hours 14.01±2.73 23  

**p<0.01, ***p<0.001, MT: Morning Type, ET: Evening Type 

In Table 3, the absolute error score (12 mph) of MT group in the morning hours was significantly 
better than the evening hours (t=-9.293, p=.000, effect size: 1.93, large effect). When the absolute error scores 
of the ET group in the morning and evening hours were compared, a statistically significant difference was 
found in favor of the evening hours (t=3.133, p=.005, effect size: 0.65, medium effect).  

Table 4. The comparison of the absolute error scores (12 mph) (ms) measured in the morning and evening hours in 
terms of chronotype 

Time of Day Groups N M±S.D. t p Cohen’s d 

Morning hours 
MT 23 10.79±4.44 -5.345 .000*** 1.57 

AT 23 17.87±4.55  

Evening hours 
MT 23 18.15±3.56 4.420 .000*** 1.30 

AT 23 14.01±2.73  

***p<0.001, MT: Morning Type, ET: Evening Type 

In Table 4 showed that the absolute error score of ET group was significantly higher than MT group in 
the morning hours (t = -5.345, p = .000, effect size: 1.57, large effect). The MT group reached their peak AT 
performance in the hours. In the evening hours, the absolute error scores of the ET group compared to the 
MT group were found to be superior, and ET group achieved their peak AT performance in the evening 
hours. These results specified that the AT performance of the athletes differed according to the chronotype, 
and that the chronotype had a great effect on AT performance  

4. Discussion and Conclusion 
AT performance has a very important place in both individual and team sports. Considering the 

dynamic characteristic of team sports, predicting the game, positions, team-mate or opponent's movements 
in advance helps the athletes save time, react quickly, and make an effective and correct decision, and also 
has an advantage over other players. The aim of this study was to determine whether the AT performance, 
which is included in the perceptual-cognitive features, varied according to the day time (08.00-10.00 h, 20.00-
22.00), and the chronotype (morning type, and evening type). 

The cognitive performance parameters, including simple and choice reaction time, have a circadian 
rhythm that reflects the presence of 24-hour periodicity in the nervous system (15). According to the results 
of this study, it was ascertained that the absolute error score (12 mph) was lower in the morning hours 
(13.64±5.44 ms) compared to the evening hours (16.08±3.77 ms) without group discrimination (Graphic 1). 
This demonstrated that the AT performance differed according to the time of day, and was better in the 
morning hours. When the literature is examined, there are limited studies examining the time of day effect 
on AT performance. The AT performance directly affects the speed of the reaction time, and there is a very 
close relationship between them. The results of this study were in line with the results of Jarraya et al. (31). 
They reported that reaction time, selective, and constant attention were the best at 08.00 a.m. in the morning 
compared to other times of the day (20.00 h, 00.00 h). They also stated that deterioration in perceptual-
cognitive performance such as reaction time was observed as the day progressed (especially in the afternoon 
and evening), and the reason for the reaction time performance to slow down in the afternoon was probably 
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due to the accumulation of fatigue. A similar interpretation can be made in this study. Knight and Mather 
(39) reported that younger adults exhibited a significant alerting effect (cueing participants to be vigilant for 
an upcoming target) on the morning (08.00-10.00 h, M = 35.16±22.95) and afternoon test (14.00-17.00 h, M = 
24.10±23.81) in Attentional Network Test. Hasler et al. (45) specified in their study on healthy adults that the 
reaction time was better, although not significant, in the morning hours (697.70±125.01 ms) compared to 
evening hours (711.86±176.39 ms). Unlike the results of this study, Kline et al. (57) found that the reaction 
time was superior at noon (14.00-20.00) than at the beginning of the day. Reilly et al. (15) observed in their 
study on non-professional experienced footballers that cognitive performance characteristics such as positive 
alertness (best at 20:00 h), fatigue self-ratings (worst at 20.00 h), and simple reaction time (medium 
performance, 16:00 h) showed diurnal rhythm. It was remarked that the reason for different results seen in 
studies examining the time of day effect on cognitive performance depended on specific parameters 
containing the cognitive area, duration and difficulty of the task, methods, measured parameters, time of 
day the test was performed, and chronotype (58). In this study, AT performance was better in the morning 
hours than in the evening hours, and as the day progressed, AT performance deteriorated. The reason of this 
situation can be explained as follows; the highest physical performance observes later in the day, parallel 
with body temperature unlike mental performance. The previous studies stated that cognitive performance 
were not affected by core body temperature (1,15,31), neuro-endocrine factors may explain the reason of the 
peak cognitive performance in the morning hours (for example; cortisol hormone which is peaked in the 
morning hours, increases alertness of individual) (30). 

The "chronotype" refers to when individuals sleep or awake are on normal days without feeling any 
restrictions. Besides to the circadian process, sleep-wake behavior of individuals is affected by how long they 
have been awake (3,19). The underlying physiology that differentiates individuals of the MT and ET is the 
length (tau) of the circadian times or "periods". MT individuals have shorter (tau) values that are near a 24-
hour period, while ET individuals have midly longer (tau) values than a 24-hour period (41). The intrinsic 
circadian period also was an important component in the pathophysiology of circadian-related sleep 
disorders (44). The phase shift is observed in the circadian rhythms of the MT and ET individuals, that is, the 
peak and lowest values of physiological indicators just as melatonin and body temperature appear earlier 
(phase delay) in the MT, and later (phase delay) in the ET (58). The circadian phenotype, that is, the drifting 
state of the circadian system, is also an important decisive of physical performance (29), and cognitive 
performance (3). In addition to chronotype, entrained wake-up time seem to be the most reliable 
determinant for high-level performance. (29). 

In this study, the absolute error score of the MT group was found to be significantly lower than the 
evening hours, while the absolute error score of the ET group in the evening hours was superior than the 
morning hours (Table 3). In addition, the absolute error scores of the MT group were found to be better than 
the ET group in the morning hours. In the evening hours, the absolute error scores of the ET group 
compared to the MT group were found to be superior (Table 4). These results noted that the chronotype of 
athletes had a decisive effect on AT performance measured at different time periods of the day. In the 
literature, there are no studies evaluating the AT performance according to the chronotype. In studies, 
different perceptual-cognitive characteristics or cognitive performance parameters were examined in terms 
of chronotype. Correa et al. (1) showed that the MT group had the best reaction time in the morning hours 
(10.00 h) by showing higher temporal orienting in the temporal preparation task, and the ET group reached 
peak reaction time in the evening hours (21.00 h) compared to the morning hours by showing higher 
temporal orienting in task. The reason for this was supported by the fact that the MT group had higher 
alertness levels in the morning hours, while the elevated alertness level of ET group was in the evening 
hours. Correa et al. (1) also stated that the temporal preparation was affected by the chronotype-dependent 
day time rather than the temporal anticipation. Facer-Childs et al. (22) detected significantly diurnal 
differences in Psychomotor Vigilance Task (simple task) which indicate the attentional condition of an 
individual (PVT). The task performance for ET individuals in the morning hours was significantly worse 
than in the evening hours but not for MT individuals. The diurnal changes in their performance of MT and 
ET group were 3.5% and 9.1%, respectively. In the morning session (08:00 h), MT group performed 8.4% 
better than evening type, their performance was found to be better in the morning hours than in the 
afternoon, and in the evening hours, and also MT group in the morning hours exhibited 5.9% better than ET 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

26 
 
 

group in Executive Function (EF) complex tasks. As a results, they observed that MT group displayed at 
their best earlier in the day compared to ET group.  In addition, PVT and EF task (not significant) 
performance scores augmented from morning to evening hours in ET group but not for MT group, and 
cognitive performance of MT group in EF complex tasks score reduced in the evening hours as compared 
with morning hours. A possible reason for this might be due to the complexity, and nature of the task (22) It 
was reported that the amplitude of diurnal changes between chronotype could be effected by the nature of 
tasks, i.e. simple vs complex (18,22,58) 

The synchronous effect was observed in the evaluation of AT performance results of this study 
according to the chronotype (20,58). In this study, the reason for the synchronous effect can be explained as 
follows; West et al. (43) demonstrated the time of day effect on subjective alertness rating in younger and 
older adults. They stated that alertness ratings were elevated in the morning hours (09.00 h) for older adults 
(morning type), and in the evening (17.00 h) hours for younger adults (neutral type). In a study, it was 
reported that the ET group had higher subjective sleepiness (not enough awake) compared to MT groups in 
all cognitive performance measurements performed in the morning hours (08.00 h), and they performed 
poorly because they were drowsy. It was noted that this might be an important issue for ET group that often 
need to “perform” before their usual wake-up time. Combined with the high sleepiness of the ET group 
(08.00 h) in the morning hours (43), it was also consistent with studies in the literature that partial sleep 
deprivation negatively affected the parameters associated with cognitive performance (30,59,60). It was also 
pointed out that the time since entrained awakening could be utilized effectively to forecast performance in 
cognitive tasks in healthy individuals. For MT individuals, cognitive performance was the highest 
immediately after entrained wake-up time, whereas ET individuals did not achieve their peak performance 
until at least 12 h after entrained wake-up time. This showed that ET individuals a much more limited 
opportunity to perform their peak performance during the day which might possess important effects for 
athletes with ET who need to practice earlier than their biological summits (22). In another study, MT and ET 
participants was performed the stop-signal task in morning (08:00-12:00 hours), and evening (19:00-23:00 
hours) sessions. Compared to ET individuals, the activation level of MT individuals associated with 
inhibition was significantly higher in the morning hours, but the differences between the chronotype groups 
decreased in the evening hours. On the other hand, compared to ET individuals, arousal-promoting brain 
structures of MT individuals in the evening hours were less stimulated to enable to maintain optimum 
alertness with increased homeostatic sleep pressure. This suggested that activity or performance in MT 
individuals was impaired in the evening hours due to the negative effect of sleep homeostasis on the 
hypothalamic constructions including in circadian regulation. It was reported that the differential 
neurocognitive vulnerability to homeostatic sleep pressure accumulated on chronotype might be a possible 
commentary of the underlying inter-individual differences in retaining cognition-related cerebral activity 
(20). Schmidt et al. (42) indicated that MT group displayed greater subjective sleepiness, and lower objective 
vigilance in the evening hours as compared with the ET group, and the evening circadian alerting signal 
moved less strongly in MT group than in ET individuals due to the disproportionately increased 
homeostatic sleep pressure in the MT group. They also showed that MT group performed greater activity 
than ET group in the middle frontal gyrus during the morning session, while ET group displayed superior 
thalamic activity than MT group in the evening hours, and also they propounded that higher task 
complexity caused a transient augment in thalamic related arousal levels in evening types, which could 
support the best performance under this task condition. Simultaneously, the performance of MT group in 
morning hours might be promoted by augmented strategic or attentional recruitment of prefrontal areas. 
Correa et al. (1) claimed that the individuals were the most vigilant at the most appropriate time of the day 
according to their special chronotype. The results of this study, which showed that AT performance of the 
MT groups in the morning hours was better than the ET group, and their performance decreased in the 
evening hours compared to morning hours, whereas the AT performance  of ET group in the evening hours 
was superior than the MT group, their performance increased in the evening hours as compared with 
morning hours, can be based on the results of the studies which conducted by Correa et al. (1), Facer-childs 
et al. (2), Schmidt et al. (42), and Song et al. (20) 

There is no study to evaluate the AT performance according to time of day and chronotype in team 
athletes. In conclusion, the first time study showed that AT performance was differed according to time of 
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day and also was found better in the morning hours than in the evening hours. Our main finding which is 
not in the literature were that cognitive responses related to AT performance was determined to be superior 
in the morning hours of the MT group, and in the evening hours of the ET group. These results support our 
hypotheses. It is recommended that specific training that enhance perceptual-cognitive characteristics should 
be planned by coaches or exercise specialists primarily by considering the concept of chronotype (morning 
type: morning hours, evening type: evening), that is, the time period when athletes feel best, in order to 
achieve maximum team performance by providing maximum efficiency from the athletes in the training. 
The sample group of this study consisted of team athletes who participated in competitions in amateur 
leagues and university leagues. In these leagues, matches are played under high light (especially in the 
evening hours) in a dynamic environment filled with distracting signals in the morning, afternoon and 
evening hours. Therefore, it is extremely important for athletes to have a high perceptual cognitive capacity 
in these environments, and to maintain their skills throughout the match. In the literature, The MT and ET 
individuals reached the peak cognitive performance in the morning or towards afternoon hours, and at the 
afternoon or evening hours, respectively. In addition, in order for the athletes to reach optimal cognitive 
performance, and to minimize the time of day effect on cognitive performance, it is extremely important to 
train MT athletes in the evening hours when their cognitive performances were poor, and ET athletes in the 
morning hours when their cognitive performances were low. In the future studies, the AT performance, 
reaction time or different perceptual cognitive characteristics of the athletes in different sports branches can 
be evaluated in terms of three different time periods of the day (morning, afternoon, and evening hours), 
and three chronotype (morning, intermediate, and evening type). 

Conflict of Interest 

The authors declare that they have no conflict of interest. 

References 
1. Correa A, Lara T, Madrid JA. Influence of circadian typology and time of day on temporal 

preparation. Timing & Time Perception. 2013;1(2):217-238. 
2. Kurt C. Kronobiyoloji ve fiziksel performans. Turkiye Klinikleri Journal of Sports Sciences. 2010;2(2):103-

108 (In Turkish) 
3. Peres I, Vetter C, Blautzik J, Reiser M, Pöppel E, Meindl T, et al. Chronotype predicts activity patterns in 

the neural underpinnings of the motor system during the day. Chronobiology International. 
2011;28(10):883-889. 

4. Satinoff E. Circadian rhythms. International Encyclopedia of the Social & Behavioral Science. 2001;1805-
1808 

5. Poggiogalle E, Jamshed H, Peterson CM. Circadian regulation of glucose, lipid, and energy metabolism in 
humans. Metabolism. 2018;84:11-27 

6. Asher G, Sassone-Corsi P. Time for food: the intimate interplay between nutrition, metabolism, and the 
circadian clock. Cell. 2015;161(1):84-92. 

7. Schibler U, Gotic I, Saini C, Gos P, Curie T, Emmenegger Y, et al. Clock-talk: interactions between central 
and peripheral circadian oscillators in mammals. Cold Spring Harbor Symposia on Quantitative Biology. 
2015;80:223-232. 

8. Teo W, Newton MJ, McGuigan MR. Circadian rhythms in exercise performance: implications for 
hormonal and muscular adaptation. Journal of Sports Science & Medicine. 2011;10(4):600-606. 

9. Zisapel N. New perspectives on the role of melatonin in human sleep, circadian rhythms and their 
regulation. British Journal of Pharmacology. 2018;175(16):3190-3199. 

10. Youngstedt SD, Kline CE, Elliott JA, Zielinski MR, Devlin TM, Moore TA. Circadian phase-shifting effects 
of bright light, exercise, and bright light+ exercise. Journal of Circadian Rhythms. 2016;14(1):1-8. 

11. Sletten TL, Cappuccio FP, Davidson AJ, Van Cauter E, Rajaratnam SM, Scheer FA. Health consequences 
of circadian disruption. Sleep. 2020;43(1):zsz194. 

12. Walker WH, Walton JC, DeVries AC, Nelson RJ. Circadian rhythm disruption and mental 
health. Translational Psychiatry. 2020;10(1):1-13. 

13. Lopez-Minguez J, Gomez-Abellan P, Garaulet M. Circadian rhythms, food timing and 
obesity. Proceedings of the Nutrition Society. 2016;75(4):501-511. 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

28 
 
 

14. Parr EB, Heilbronn LK, Hawley JA. A time to eat and a time to exercise. Exercise and Sport Sciences 
Reviews. 2020;48(1):4-10. 

15. Reilly T, Atkinson G, Edwards B, Waterhouse J, Farrelly K, Fairhurst E. Diurnal variation in temperature, 
mental and physical performance, and tasks specifically related to football (soccer). Chronobiology 
International. 2007;24(3):507-519. 

16. Thomas JM, Kern PA, Bush HM, McQuerry KJ, Black WS, Clasey JL, et al. Circadian rhythm phase shifts 
caused by timed exercise vary with chronotype JCI Insight.2020;6:29392                     

17. Roveda E, Mule A, Galasso L, Castelli L, Scurati R, Michielon G, et al. Effect of chronotype on motor skills 
specific to soccer in adolescent players. Chronobiology International. 2020;1-12. 
Doi: 10.1080/07420528.2020.1729787 

18. Adan A, Archer SN, Hidalgo MP, Di Milia L, Natale V, Randler C. Circadian typology: a comprehensive 
review. Chronobiology International. 2012;29(9):1153-1175. 

19. Takeuchi H, Taki Y, Sekiguchi A, Nouchi R, Kotozaki Y, Nakagawa S, et al. Regional gray matter density 
is associated with morningness-eveningness: Evidence from voxel-based morphometry. NeuroImage. 
2015;117:294–304. 

20. Song J, Feng P, Zhao X, Xu W, Xiao L, Zhou J, et al. Chronotype regulates the neural basis of response 
inhibition during the daytime. Chronobiology International. 2018;35(2):208-218. 

21. Horne JA, Ostberg O. A self-assessment questionnaire to determine morningness-eveningness in human 
circadian rhythms. Int J Chronobiol. 1976;4:97-110. 

22. Facer-Childs ER, Boiling S, Balanos GM. The effects of time of day and chronotype on cognitive and 
physical performance in healthy volunteers. Sports Medicine-Open. 2018;4(1):1-12. 

23. Vitale JA, Weydahl A. Chronotype, physical activity, and sport performance: a systematic review. Sports 
Medicine. 2017;47(9):1859-1868. 

24. Forsyth JJ, Reilly T. Circadian rhythms in blood lactate concentration during incremental ergometer 
rowing. European Journal of Applied Physiology. 2004;92(1-2):69-74. 

25. Manfredini R, Manfredini F, Fersini C, Conconi F. Circadian rhythms, athletic performance, and jet 
lag. British Journal of Sports Medicine. 1998;32(2):101-106. 

26. Bailey SL, Heitkemper MM. Circadian rhythmicity of cortisol and body temperature: morningness-
eveningness effects. Chronobiology International. 2001;18(2):249–261 

27. Reilly T. The body clock and athletic performance. Biol Rhythm Res. 2009;40:37–44. 
28. Thun E, Bjorvatn B, Flo E, Harris A, Pallesen S. Sleep, circadian rhythms, and athletic performance. Sleep 

Medicine Reviews, 2015;23:1-9. 
29. Facer-Childs E, Brandstaetter R. The impact of circadian phenotype and time since awakening on diurnal 

performance in athletes. Current Biology. 2015;25(4):518-522. 
30. Jarraya M, Jarraya S, Chtourou H, Souissi N, Chamari K. The effect of partial sleep deprivation on the 

reaction time and the attentional capacities of the handball goalkeeper. Biological Rhythm Research. 
2013;44(3):503-510. 

31. Jarraya S, Jarraya M, Chtourou H, Souissi N. Diurnal variations on cognitive performances in handball 
goalkeepers. Biological Rhythm Research. 2014;45(1):93-101. 

32. Mallo J. Team sports training: the complexity model. New York: Routledge; 2020. 
33. Basevitch I, Tenenbaum G, Razon S, Boiangin N, Ward P. Anticipation and Situation-Assessment Skills in 

Soccer Under Varying Degrees of Informational Constraint. Journal of Sport and Exercise Psychology. 
2020;1:1-11. 

34. Boat R, Morris M, Duncan MJ. Effects of exercise intensity on anticipation timing performance during a 
cycling task at moderate and vigorous intensities in children aged 7–11 years. European Journal of Sport 
Science. 2019;1-9. Doi: 10.1080/17461391.2019.1642387 

35. Runswick OR, Green R, North JS. The effects of skill-level and playing-position on the anticipation of 
ball-bounce in rugby union. Human Movement Science. 2020;69:102544. 

36. Salmela V. 2018. Effect of agility, change of direction, and combination training on agility in adolescent 
football players. Master’s Thesis. Finland: University of Jyvaskyla; 2018 

37. Rodrigues PC, Barbosa R, Carita AI, Barreiros J, Vasconcelos O. Stimulus velocity effect in a complex 
interceptive task in right-and left-handers. European Journal of Sport Science. 2012;12(2):130-138. 

http://www.ijaep.com/
https://doi.org/10.1080/07420528.2020.1729787
https://www.ncbi.nlm.nih.gov/pubmed/?term=Takeuchi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26003859
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taki%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26003859
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sekiguchi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26003859
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nouchi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26003859
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kotozaki%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26003859
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakagawa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26003859
https://doi.org/10.1080/17461391.2019.1642387


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

29 
 
 

38. Meeuwsen HJ, Goode SL, Goggin NL. Coincidence-anticipation timing. Women in Sport & Physical 
Activity Journal, Reston. 1995;4(2):59-75 

39. Knight M, Mather M. Look out-it's your off-peak time of day! Time of day matters more for alerting than 
for orienting or executive attention. Experimental Aging Research. 2014;39(3):305-321. 

40. Lawrence JB, Stanford MS. Impulsivity and time of day: Effects on performance and cognitive 
tempo. Personality and Individual Differences. 1998;26(2):199-207. 

41. Matchock RL, Mordkoff JT. Chronotype and time-of-day influences on the alerting, orienting, and 
executive components of attention. Exp Brain Res. 2009;192(2):189-198. 

42. Schmidt C, Collette F, Reichert CF, Maire M, Vandewalle G, Peigneux P, et al. Pushing the limits: 
chronotype and time of day modulate working memory-dependent cerebral activity. Frontiers in 
Neurology. 2015;6:199.Doi: 10.3389/fneur.2015.00199 

43. West R, Murphy KJ, Armilio ML, Craik FI, Stuss DT. Effects of time of day on age differences in working 
memory. The Journals of Gerontology Series B: Psychological Sciences and Social Sciences. 2002;57(1):3-
10. 

44. Ingram KK, Ay A, Kwon SB, Woods K, Escobar S, Gordon M, et al. Molecular insights into chronotype 
and time-of-day effects on decision-making. Scientific Reports. 2016;6(1):1-9. 

45. Hasler BP, Forbes EE, Franzen PL. Time-of-day differences and short-term stability of the neural response 
to monetary reward: a pilot study. Psychiatry Research: Neuroimaging. 2014;224(1):22-27. 

46. Zorba E, Saygin O. Fiziksel aktivite ve fiziksel uygunluk. Ankara: Firat Maatbacilik; 2013. (In Turkish) 
47. Punduk Z, Gur H, Ercan I. Sabahcil-aksamcil anketi Turkce uyarlamasinda guvenilirlik calismasi. Turk 

Psikiyatri Dergisi 2005;16:40-45. (In Turkish) 
48. Ceylan HI, Saygin O. Acute effect of various exercise intensities on cognitive performance. European 

Journal of Physical Education and Sport Science. 2018;4(2):157-172. 
49. Duncan M, Smith M, Lyons M. The effect of exercise intensity on coincidence anticipation performance at 

different stimulus speeds. European Journal of Sport Science. 2013;13:559–566.  
50. Gunay AR, Ceylan HI, Colakogolu FF, Saygin, O. Comparison of coinciding anticipation timing and 

reaction time performances of adolescent female volleyball players in different playing positions. The 
Sport Journal. 2019;36:1-12. 

51. Kuan YM, Zuhairi NA, Manan FA, Knight VF, Omar R. Visual reaction time and visual anticipation time 
between athletes and non-athletes. Malaysian Journal of Public Health Medicine. 2018;1:135-141. 

52. Rodrigues P, Lima E, Vasconcelos MO, Barreiros JM, Botelho M. Stimulus velocity effect on the 
performance of a coincidence-anticipation task of rightand left-handers. Revista Brasileira de Educaçao 
Fisica e Esporte. 2011;25(3):487-496. 

53. Duncan MJ, Stanley M, Smith M, Price MJ, Leddington Wright S. Coincidence anticipation timing 
performance during an acute bout of brisk walking in older adults: effect of stimulus speed. Neural 
Plasticity. 2015:210213. doi: 10.1155/2015/210213 

54. Magill RA. Motor learning and control: concepts and applications. 8nd ed. New York: McGraw-Hill; 
2006. 

55. Sanders G. Sex differences in coincidence-anticipation timing (CAT): A review. Perceptual and Motor 
Skills. 2011;112(1):61–90. 

56. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. New Jersey: Erlbaum;1988 
57. Kline CE, Durstine JL, Davis JM, Moore TA, Devlin TM, Youngstedt SD. Circadian rhythms of 

psychomotor, vigilance, mood, and sleepiness in the ultra-short sleep/wake protocol. Chronobiol Int. 
2010;27:161–180 

Schmidt C, Collette F, Cajochen C, Peigneux P. A time to think: circadian rhythms in human 
cognition. Cognitive Neuropsychology. 2007;24(7):755-789 

58. Honn KA, Halverson T, Jackson ML, Krusmark M, Chavali VP, Gunzelmann G, et al. New insights into 
the cognitive effects of sleep deprivation by decomposition of a cognitive throughput task. Sleep. 
2020;zsz319. https://doi.org/10.1093/sleep/zsz319 

59. Hudson AN, Van Dongen HP, Honn KA. Sleep deprivation, vigilant attention, and brain function: a 
review. Neuropsychopharmacology. 2020;45(1):21-30. 

http://www.ijaep.com/
https://dx.doi.org/10.1155%2F2015%2F210213
https://doi.org/10.1093/sleep/zsz319


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

30 
 
 

Examination of Academic Procrastination, Positive Future Expectation and 
Organizational Image Levels of University Students 

Enes Beltekin1  and İhsan Kuyulu2 
1,2Physical Education and Sport School, Bingol University, Turkey. 

Abstract 
The study was done to examine the academic procrastination, organizational image and positive 

future perception levels of university students. The research group consists of totally 683 students, 426 male 
and 257 female study at Gazi University, Bingöl University and Erciyes University Faculty of Sport Sciences 
or Physical Education and Sports Academy during the 2019-2020 academic year. In order to gather data for 
the purpose of the research, "Academic Procrastination Scale", "Organizational Image Perception Scale" and 
"Positive Future Expectation Scale" were used. This study was performed out in SPSS 22 statistical package 
program and the significance level was taken as 0.05. Independent Sample T (Independent Sample) test was 
used in paired comparisons, One-Way Variance Analysis (One Way Anova) analysis was used in multiple 
comparisons, and the correlation (Pearson) test was used to test the relationships between variables in a 
holistic way. According to the answers given by the students who attended to the study, in the university 
variance, where students are educated, the academic delay, positive future expectation and organizational 
image perception level, the university's support status for the sports organizations is not only at the level of 
organizational image perception, but also in the reason for choosing the university where education is 
preferred. There was a significant difference between the groups in the level of organizational image 
perception. According to the results of the correlation analysis, there was a significant relationship 
determined between students' academic procrastination levels and their positive future expectation and 
organizational image perception levels.  
Keywords: Academic Procrastination, Positive Future Expectation, Organizational Image, Sports 

1. Introduction 

There are many tasks and responsibilities that students have to complete during their university 
education and it is extremely important for their academic success to fulfill these duties. Despite all these 
duties and responsibilities, the biggest problem faced by university students is that they postpone academic 
tasks (1). Solomon and Rothblum (2) put forward academic procrastination in the form of delaying studies 
such as homework and projects that involve the student's duties and responsibilities, leaving their academic 
duties to the last moment. Rosario et al. (3) distinguished academic procrastination from postponement in 
daily life, saying that although postponement is present in all daily activities, the more frequent tasks and 
tasks to be done at school separate the postponement behavior in schools from postponement in daily life. 
Procrastination can affect learning negatively (4), and can cause negative consequences such as poor 
academic performance and psychological distress (5). Another effect of academic procrastination tendency 
seen among pre-service teachers is that, with increasing academic procrastination tendency, the attitude 
towards the profession changes negatively (6). 

Future expectation is cognitive maps that include individuals' thoughts, interests and concerns about 
the future (7); it also has an important and decisive place in the behavior of adolescents in development (8, 
9). Individuals embody their needs in the form of goals and objectives they want to achieve in the future 
(I10) and may be anticipating the future. Goals set for the future are an important self-regulation factor. 
Goals are set to be reached soon or far away; may include wishes, aspirations or needs (11). The future goals 
of the individual shape all of his behaviors and as a result, make a positive contribution or a preventive 
effect to the person (12). 

Image is defined as the sum of the impression or related behavior, ideas, manners, attitudes and 
beliefs of a person related to an object, person or organization (13, 14, 15). 

One of the biggest factors affecting students' academic procrastination and their positive future 
perceptions is their schools, of course, where they study. It is estimated that the better the images of the 
schools in education, the less the students' academic procrastination and the higher the perceptions of 
positive future. 
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As in all higher education institutions, education programs and other structures that will support 
learning are tried to be designed for higher education purposes in Sports Sciences Faculties and Physical 
Education and Sports Schools. The general aim of these higher education institutions providing sports 
education is to train physical education teachers in line with the general purpose of Turkish National 
Education, to train coaches and sports managers in various branches to the Ministry of Youth and Sports 
(MYS) central and provincial organizations and sports clubs, as well as tourism and; To train leaders and 
trainers to be employed in a wide range of fields such as local governments. Higher education institutions 
providing education in the field of sports select their students with a special talent examination in addition 
to the central examination. Prospective students choose the institution they want to study for their own 
purposes and apply individually. Therefore, factors such as the educational quality of the educational 
institution, the number and effectiveness of academic staff, as well as the physical conditions of the facilities 
and classrooms owned, transportation, campus features are also important factors in choosing. Changes in 
these factors may affect students' perception of corporate image and make choices according to this situation 
(16). 

This study was conducted with the aim of revealing how sports science students' academic 
procrastination, positive future perception and organizational image levels are shaped according to some 
variances and determining the relationship between academic procrastination, positive future perception 
and organizational image levels. 

2. Material and Method 
2.1. Research Model  

In this research, descriptive survey model was used. Descriptive research; it aims to identify the 
situation of interest. The screening model, on the other hand, is based on revealing the existing situation in 
an existing and objective approach (17). In the frame of this model, the image of university, academic 
procrastination and positive future expectation levels of the students studying at the School of Physical 
Education and Sports or Faculty of Sports Sciences in 3 state universities selected randomly were described, 
and then it was determined whether they differed among the variables related to the personal qualities of 
the students. 

2.2. Study Group  

Table 2.2.1. Distributions of Students According to Demographical Variances; 

 
Demographical Variances N % 

Gender 
Male 426 62.4 

Female 257 37.6 

University 

Erciyes University 354 51.8 
Bingöl University 176 25.8 
Gazi University 153 22.4 

Reason that You Choose this University? 

Education quality and staff 185 27.1 
Impressed by its success 51 7.5 

Facilities of the University 79 11.6 
Only because of my general score 167 24.5 
Because it is located in my town 201 29.4 

Does your university support you to 
participate in sportive activities? 

Yes 284 41.6 
No 399 58.4 

Grade Average 

40-54 33 4.8 
55-74 293 42.9 
75-90 326 47.7 

91 and over 31 4.5 

Total  683 100 

When the Table 2.2.1. was examined, it was determined that 62.4% of the students participating in the 
study were male and 37.6% were female. It was determined that 51.8% of the students participating in the 
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study were studying at Erciyes University, 25.8% at Bingöl University and 22.4% at Gazi University. It was 
also determined that 41.6% of the students participating in the study stated that the university where they 
attended supports sports activities, but 58.4% of the students stated that the university where they study 
does not support sportive activities. 

2.3. Data Collecting Tools  
In the research, survey technique was used as a data collection tool. In the first part of the research, 

there are 5 questions that will reflect the demographic information of the participants (gender, university, 
etc.). In the second part of the research, "Academic Procrastination Scale" developed by Çakıcı (18) was 
applied. The scale consists of two factors, a total of 19 questions. In the study of Çakıcı (18), the Cronbach 
alpha reliability coefficient of the scale was found as .92. As the scores obtained from the scale decrease, 
academic procrastination levels also increase. Expressions in the scale are rated as 5-point Likert. In the third 
part of the research, "Positive Future Expectation Scale" developed by İmamoğlu (19) was used. The scale 
consists of two factors, a total of 5 questions. In the study of İmamoğlu (19), the Cronbachalpha reliability 
coefficient of the scale was found as .85. As the scores obtained from the scale increase, the positive future 
expectation levels of the students increase. The statements in the scale are rated as 5-point Likert. 

In the last part of the research, based on the survey developed by Kazoleas, Kim and Moffitt (20) to 
measure the image of higher education institutions; 37-articled Likert type "Organizational Image Perception 
Scale" was used. As the scores gathered from the scale increase, the image perception levels of the students 
towards the universities they attend also increase. The expressions in the scale are rated as 5 point Likert. 

2.4. Statistical Analyses 
The data gathered through Academic Procrastination, Positive Future Expectation and Organizational 

Image scales were analyzed through the statistical package program SPSS.22 program and the results were 
interpreted. Descriptive statistics including arithmetic mean, standard deviation, frequency and percentage 
distributions are presented in order to gain insight into demographic information and other group questions. 
Correlation (Pearson) test was applied to determine the relationship between students' academic 
procrastination, positive future expectation and organizational image levels. In order to determine the 
relationship between academic procrastination, positive future expectation and organizational image levels 
with some demographic variables, skewness and kurtosis tests were examined in the first place. In the study, 
"normal" expression scores are individuals whose Z value varies between -3 and +3, while "extreme values" 
are individuals whose Z value is outside the range of -3 and +3. However, according to Shao (21), the normal 
distribution of the data to be used in the study depends on the values of skewness and kurtosis between ± 3. 
According to test results, Independent Sample T (IndependentSample T) was used in binary comparisons 
and One-Way Variance Analysis (OneWayAnova) tests in multiple comparisons. If there is a difference 
between the variables, Tukey HSD and Dunnet T3 tests were used according to the homogeneity results 
from the Post-Hoc tests to determine the difference that which group or groups it was derived. In addition, 
regression analysis was used to test the relationships between the variables in a holistic way. The results 
were evaluated at 95% reliability interval and significance level at p <0.05. 

3. Findings 

This is the part that the statistical results of the study will be explained. Statistical analysis based on 
the demographic characteristics of the people participating in the research will be included. 

Table 3.1. Comparison the positive future expectation, academic procrastination and university image levels of the 
students participating in the study according to the university variance; 

Scale University N X S.s F P 
Tukey 
HSD 

Positive Future 
Expectation 

aErciyes University 354 3.54 .647 

6.509 .002** b> a, c bBingöl Universiy 176 3.70 .626 
cGazi University 153 3.46 .519 

Academic Procrastination aErciyes University 354 3.12 .580 7.972 .000*** a> b 
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bBingöl Universiy 176 2.92 .499 
cGazi University 153 3.02 .450 

University Image 

aErciyes University 354 3.12 .883 

181.215 .000*** 
a> b, c 

c> b 
 

bBingöl Universiy 176 1.57 .857 
cGazi University 153 2.74 .906 

Total  683      

p<0.01** p<0.001*** 

When the Table 3.1 was examined, there was a significant difference between the groups in terms of 
positive future expectation, academic procrastination and university image levels of students participating in 
the study (p <0.05). According to Post-Hoc test results to determine between which groups the difference is; 
It has been revealed that the students' attitudes towards future prospects are between students studying at 
Bingöl University and students studying at other universities. It has been found that students studying at 
Bingöl University have more positive expectations for the future. It was revealed that the students who were 
studying at Erciyes University and those who were studying at Bingöl University at academic delay levels 
and students studying at Erciyes University had a lower degree of academic procrastination. At the 
University Image levels, it was found that students studying at Erciyes University have higher image 
perceptions towards their university than students studying at other universities. Finally, it was determined 
that the universities found the sports facilities and the activities they performed more adequate. 

Table 3.2. Comparison of the positive future expectation, academic procrastination and university image levels of the 
students participating in the study according to the university's support to organizations variance; 

Scale 
Does your university support you to 
participate in sportive organizations? 

N X S.s t P 

Positive Future 
Expectation 

Yes 284 3.59 .580 
.723 .470 

No 399 3.55 .647 

Academic 
Procrastination 

Yes 284 3.06 .551 
.509 .611 

No 399 3.03 .530 

University Image 
Yes 284 3.18 .826 

12.600 .000*** 
No 399 2.25 1.093 

Total  683     

p<0.001*** 

When the Table 3.2 was examined, there was no significant difference found between the groups in 
terms of the positive future expectation and academic procrastination levels of the students participating in 
the study according to the variable of supporting the sports activities of the university, whereas there was a 
significant difference determined between the groups in the levels of university image (p <0.05). 

Table 3.3. Comparison of the positive future expectation, academic procrastination and university image levels of the 
students participating in the study according to the reason for choosing the university variance; 

Scale 
Reason that you chose this 

University? 
N X S.s F P 

Tukey 
HSD 

Positive Future 
Expectation 

aEducation quality and academic 
staff 

185 3.55 .581 

.922 .450  

bImpressed by its success 51 3.66 .625 
cOpportunities that the University 

Provides 
79 3.51 .611 

dOnly because of my general score 167 3.62 .651 
eBecause it is located in my town  201 3.53 .631 

 
Academic 

aEducation quality and academic 
equipment  

185 2.99 .545 5.608 .000*** 
b>a,d,e 
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Procrastination bImpressed by its success 51 3.32 .687 
cOpportunities that the University 

Provides 
79 3.11 .512 

dOnly because of my general score 167 2.95 .485 
eBecause it is located in my town  201 3.07 .518 

University 
Image 

 

aEducation quality and academic 
equipment  

185 3.10 .924 

36.679 .000*** 
a>d,e 
b> d 

a,b,c,e> d 

bImpressed by its success 51 3.03 1.224 
cOpportunities that the University 

Provides 
79 2.79 .940 

dOnly because of my general score 167 1.88 .991 
eBecause it is located in my town  201 2.67 1.007 

Total  683      

p<0.001*** 

When Table 3.3 is evaluated, there is no significant difference between groups in terms of positive 
future expectation levels according to the reason of choosing students for university, whereas there is a 
significant difference between groups in image and academic procrastination levels (p <0.05). According to 
the Post-Hoc test results to determine between which groups the difference is, it was determined that those 
who were influenced by the success of the university and preferred the university where they studied, had a 
higher level of academic procrastination. It was determined that those who chose the university that they 
were affected by the quality of education and academic equipment at the university image levels had higher 
perceptions of positive image towards their universities. 

Table 3.4. Correlation analysis that reflects the positive future expectation of students participating in the study, the 
relationship between academic procrastination and University Image levels; 

Scale 
Positive Future 

Expectation 
Academic 

Procrastination 
University Image 

Positive Future 
Expectation 

r 1   

p -   

n 683   

Academic 
Procrastination 

r .135** 1  

p .000 -  

n 683 683  

University Image 

r .032 .220** 1 

p .402 .000 - 

n 683 683 683 

p>0.05  p<0.001*** 

When the Table 3.4 was examined, while there was a positive relationship between the students' 
academic procrastination levels and positive future expectation and university image levels (p <0.05), no 
relation was found between positive image expectation and university image levels. 

Table 3.5. Regression analysis that reflects the positive future expectation of students participating in the study, the 
effect of academic procrastination and University Image levels; 

 
 

Variances 
Beta 
(ß) 

S. 
Error 

t F P R2 

Independent 
Variance 

University 
Image 

UI»AP .109 .018 5.873 34.489 .000*** .04 
Dependent 

Variance 
Academic 

Procrastination 
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  Variances 
Beta 
(ß) 

S. 
Error 

t F P R2 

Independent 
Variance 

Academic 
Procrastination 

AP»PFE .156 .044 3.563 12.693 .000*** .01 
Dependent 

Variance 
Positive Future 

Expectation 

  Variances 
Beta 
(ß) 

S. 
Error 

t F P R2 

Independent 
Variance 

University 
Image 

UI»PFE .018 .022 .838 .702 .402 .00 
Dependent 

Variance 
Positive Future 

Expectation 

p>0.05   p<0.001*** 

When the regression analysis results made to determine the effect of university image and academic 
procrastination levels of students in Table 3.5 were evaluated, it was found that students' positive 
perceptions about the images of the universities they were studying also affected their academic 
procrastination levels (R2 = .04) (p <0.001). Similarly, when we look at another result, when we look at the 
results of regression analysis conducted to determine the effects of students' academic procrastination and 
positive future expectation levels on each other, it was found that the academic procrastination level of 
students affected the future at a very low level (R2 = .01) (p <0.001). When we look at one of our final results, 
when we consider the results of regression analysis conducted to determine the effects of students' 
perceptions towards their universities and positive future expectation levels on each other, it was found that 
there was no effect between university image and positive future expectation (R2 = .00) (p> 0.05). 

4. Discussion and Result 
In the light of the findings obtained in the study, it was found that the perceptions of sports science 

students regarding academic procrastination, positive future perception and organizational image differ 
significantly according to the university variable. When the universities are compared, it is determined that 
the positive perceptions of the students studying at Bingöl University at the level of positive future 
perception are significantly higher than the students study at Erciyes University and Gazi University. When 
the academic procrastination levels are analyzed, it is determined that there is a significant difference 
between students study at Erciyes University and students study at Bingöl University, and students study at 
Erciyes University have a lower level of academic procrastination. At the University Image levels, it was 
understood that the students study at Erciyes University had higher image perceptions and the 
organizational image of Gazi University was higher than that of Bingöl University compared to the students 
studying at other universities. The organizational images of Erciyes University and Gazi University were 
found at a medium level, and the organizational image of Bingöl University was found to be low compared 
to other universities. This result coincides with the results of other research conducted to measure the 
institutional image of universities. Koçak, (16), Kazoleas et al. (20), İbicioğlu (22), Cerit (23), Polat (24), 
Cankurtaran and Özbek (25) found that the institutional image of higher education institutions was 
perceived at a medium level by students. In this study conducted by Koçak (16), besides the educational 
activities such as the quality of education, number of academic staff and effectiveness of the educational 
institution, factors such as physical conditions of the facilities and classrooms owned, transportation, 
campus characteristics are also important factors in choosing. Changes in these factors can affect students' 
perception of corporate image and students choose accordingly. When the literature is analyzed, the state 
university and foundation universities are generally compared. In a study by Marangoz and Biber (26), the 
corporate image perceptions of the students in public universities were higher than those of foundation 
universities. In the study of Şişli and Köse (27), the students' perceptions of corporate image towards their 
universities differ significantly from the university they are studying; It has been stated that the perceptions 
of corporate image of students in foundation universities towards universities are significantly higher than 
students in public universities (27). It can be said that the reason for the low perception of the organizational 
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image perceptions of the students studying at the University of Bingöl is due to the fact that it is a newly 
established and developing university, it cannot be activated academically and completely, and there are not 
sufficient infrastructure and facilities. 

There was no significant difference found between the groups in terms of the positive future 
expectation and academic procrastination levels of the students participating in the study according to the 
variable of the university's support for sports activities, whereas there was a significant difference between 
the groups in university image levels. It is understood that the university's support for both socio-cultural 
activities and sports activities is extremely important for students in terms of university image. Because, it 
should not be forgotten that these factors are very determinant in the formation of positive perceptions of 
the students towards universities which have more active and fun time and where they have a suitable 
environment for socializing. 

While there is no statistically significant difference between the reasons of university students 
choosing their current university and their positive future perception; there was a difference between the 
students' choice of university and academic procrastination levels between the groups. This difference is 
between the students who prefer to study at the University for Academic Success and those whose reason is 
for other reasons. Academic procrastination of students whose university preference is for the academic 
success of the university is lower than other students. In the image perception level towards the university, 
those who chose the university where they were educated by the quality of education and academic 
equipment and the success of the university, have higher perceptions of positive image towards their 
universities. It was determined that those who chose the university they were studying in just because they 
have a low level image perception towards their universities. 

One of the other results of the research is; It has been determined that the university image and 
academic procrastination levels of students affect each other positively. It is understood that university 
students have positive opinions about the universities they study at, and students will have less academic 
procrastination levels. It has been determined that the academic procrastination level of the students also 
affects the positive future perceptions of the students, and the students with a positive future perception 
make less academic procrastination. The fact that students have positive thoughts for the future, do not 
postpone academically and have a positive organizational image for the universities they are studying in 
will help students both in their education and life and in their future jobs with more confident steps. Indeed, 
studies on teachers and other employees; In the research conducted by Karaoğlu (28), Altıntaş (29) and 
Çillioğlu (30) on Anadolu University employees, and Uğurlu and Ceylan (31) on teachers, the organizational 
image perceptions of the participants are generally at a medium level and these results are; it is observed 
that it supports the results of our research. 

Consequently; with the help and guidance of academic staff, students should create a good perception 
for the future, so that the students feel themselves belonging to the schools they are studying in, universities 
should leave a good perception on the students and this enables them to perform socio-cultural activities or 
physical activities that will both integrate and socialize the students. It is possible to create organizations and 
various social living spaces, and the necessary applications for this need to be carried out more effectively. 
Besides, as a result of these applications, it can be said that if other applications are required to follow the 
academic procrastination levels and to reduce this, identifying and realizing them as soon as possible can 
help students to have a better education period and graduate from their schools in a more qualified way. 
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Abstract 
Teachers embracing their occupations, proud of being a member of teaching profession and valuing 

work ethics can be considered as having the qualities required by this profession. Their perceptions about 
teaching affects what they think about their roles in the society, to what degree they are motivated and how 
they conduct teaching [3]. This study was directed towards examining occupational perceptions of physical 
education and sports students. To this aim, opinions of 12 physical education and sports students at Şırnak 
University about their occupations were obtained. The study has a phenomenological design and criterion 
sampling was used. Data were collected through metaphors. The students were asked to fill in an interview 
form to determine their occupational perceptions and draw a picture to reveal their opinions reflecting their 
occupational perceptions. Obtained data were transferred to Nvivo and analyzed with content analysis. 
Based on the results of the analysis, occupational perceptions of the students were categorized into nine 
themes: i.e. success, without barriers, effects, universality, development, discovery, leadership, socialization 
and providing guidance. Teaching was found to be an important factor in guiding individuals’ lives, 
creating a lifestyle, personal, physical, mental and social development, acquiring new skills in accordance 
with available interests and abilities, and raising generations beneficial to the society. In addition, 
individuals with special needs were thought to have talents in different fields and sports activities were 
found to be effective in discovering these talents and helping them to become a member of the society. It was 
concluded that teaching was an important occupation for the students in terms of family, environment, 
society and the generation raised. 
Keywords: Physical Education, Sports, Teacher, Occupational Perception 

1. Introduction 
In some countries, teaching is directed towards questioning teacher education and improving beliefs 

of undergraduate students about education and teaching [1]. 
Workforce is considered as the most important source of wealth at present. Teachers are the most 

effective professionals to raise individuals. Therefore, they must acquire various qualities during their 
undergraduate teacher education. Since personal and occupational qualities of teachers can play a role in the 
welfare of societies, they are expected to have the qualities to fulfill their contemporary needs [2]. 

In addition, occupational perceptions of teachers are an important indicator of teaching approaches 
and methods they use to fulfill learning needs of students. Teachers embracing their occupations, proud of 
being a member of teaching profession and valuing work ethics can be considered as having the qualities 
required by this profession. Their perceptions about teaching affects what they think about their roles in the 
society, to what degree they are motivated and how they conduct teaching. It has been argued that their 
behavior, perceptions and expectations are effective in their professional roles and class atmosphere [3]. It is 
important to determine prospective teachers’ perceptions about the teaching profession in terms of effects of 
teaching on raising and integrating individuals into the society. Therefore, the aim of this study was to 
reveal perceptions of physical education and sports students about their occupation. 

 
2. Method 
2.1. Sampling 

A purposeful sampling method, criterion sampling was used to reveal occupational perceptions of 
physical education and sports students. The criterion determined by the researchers was that the students to 
be included in the study continued to receive education in the department of physical education and sports. 
The sample comprised of 12 students fulfilling this criteria, of whom five were males and seven were 
females. Ethical approval was obtained from the ethical board of Şırnak University to conduct the study. 
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Informed consent was also obtained from 12 students included in the sample. 

2.2. Study Design 
This is a qualitative study and has a phenomenological design. Phenomena appear in the form of 

events, perceptions, experiences and tendencies etc. Therefore, the phenomenological design was used to 
reveal what the students perceive about their prospective occupation and to elicit the meanings they 
attribute to their occupation. 

2.3. Data Collection Tools 
Qualitative data were collected through metaphors from physical education and sports students to 

determine their occupational perceptions. The students were requested to fill in an interview form and draw 
a picture about their occupational perceptions. They were asked to explain why they drew that picture and 
to describe their picture. Metaphors were utilized to describe the phenomenon or events and to reveal 
occupational concepts in the subconscious of the students in order to show the big picture about 
occupational perceptions.  

2.3.1. Interview Form 
The form was composed of questions directed towards describing the students’ occupational 

perceptions. The questions were as follows: 
 What do you think teaching physical education and sports means? If your occupation were an object, 

what would it be? Why? 
 What meanings do you attribute to teaching physical education and sports? Based on these meanings, 
could you please draw a picture reflecting your perceptions and describe the picture you’ve drawn. 

Each interview took 35-45 minutes on average. The students were also given one and a half hours to 
draw their picture and to describe it. 

2.4. Data Analysis 
Obtained data were uploaded on Nvivo and analyzed with content analysis. First, the data were 

coded and a table of codes was formed. Then themes were created based on the codes. The themes were 
presented by using quotes from the students. 

3. Results 
The participants were first and second year students aged 17-33 years. Of 12 students, five were male 

and seven were female. Table 1 shows general characteristics of the students. 

Table 1. General Characteristics of the Students. 
Participant Gender Age Year of study 

K1 Male 33 1 

K2 Female 18 1 

K3 Female 19 1 

K4 Male 19 1 

K5 Male 30 1 

K6 Female 20 1 

K7 Female 18 1 

K8 Male 17 1 

K9 Female 23 2 

K10 Male 30 1 

K11 Female 21 2 

K12 Female 22 2 
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The analysis of the data collected at the interviews revealed a total of nine themes about occupational 
perceptions of the physical education and sports students. Figure 1 shows the emerging themes. 

 

 

Figure 1:  The Themes emerging about Occupational Perceptions of the Students 
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Report 1: Subthemes about occupational perceptions of the students 

  

OCCUPATIONAL PERCEPTIONS 
Themes 

 
Subthemes 

       

SUCCESS Representing 
Popularizing sports 
Managing time well 
Raising generations capable of 
doing everything 

 

WITHOUT BARRIERS Overcoming barriers 
Superior powers 
Talented   
Heroic 
Different perspectives 

 

EFFECTS Sharing 
Unity and solidarity 
Sportsman 
Improving oneself 
Happiness 
Personal and physical 
development 
Self-confidence 
Excitement 
Healthy body 
Cooperation 

 

UNIVERSALITY Medal 
Cultural heritage 

 

DEVELOPMENT Personal development 
Physical development 
Healthy individuals 
Living happily 
Talent 
Self-confidence 
Mental development 

 

DISCOVERY Talent in a type of sports 
Accurate information 
Getting to know sports 
Raising athletes of the future 

 

LEADERSHIP Empowering 
Protecting 
Role model 
Responsibility 
Guide 

 

SOCIALIZATION Sharing 
Solidarity 
Playing freely 
Active life 

 

PROVIDING GUIDANCE Directing 
Guiding 
Informing 
Raising 
Providing different perspectives 
Assisting 
Supportive 
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Report 1 shows subthemes and themes emerging in the data from the interviews with the students. 
Regarding their occupational perceptions, the students wanted to raise successful generations, popularize 
sports, overcome barriers, have different perspectives, improve themselves and be happy. In addition, they 
commented that sports is a cultural heritage and has an important role in development of people. They 
reported that providing accurate information and guidance will help to raise successful sportsmen and that 
eagerness to discover things plays an important part in being a sportsman. Furthermore, they noted that 
leadership is an international phenomenon allowing development and acting freely. The themes emerging 
from the pictures drawn by the students and their reasons why they drew those pictures were as follows: 

THEME 1: Success 

  

Picture 1:  Occupational perceptions illustrated by K1 
K1: "I’m going to raise generations who can overcome barriers and become successful at the end by making use of 
physical education and sports." 

The student K1 reported that sports allows one to overcome all barriers and to be successful. He 
illustrated sports as a long and difficult process and explained that determination brings about success.  
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THEME 2: Without barriers 

 
Picture 2:  Occupational Perceptions illustrated by K6 

K6: "The picture shows that we, as teachers, should teach the value of individuals and how to treat them. We 
are raising the disabled people on the picture. Sports allows disabled people to get together with other people. It is a way 
to live healthily and happily and physical education and sports teachers have an important responsibility for it. We will 
teach students having different perspectives because we are not only their teachers but also their friends, older sisters 
and brothers, mothers and fathers with whom they start to live outside their home. There are no barriers to do sports." 

The student K6 noted that nothing can prevent doing sports, which unites all individuals. She 
explained that having disabilities is not a barrier to do sports. He illustrated that nothing can stop people 
from doing sports. 
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THEME 3: Effects 

 
Picture 3:  Occupational perceptions illustrated by K2 

K2:   "When a physical education class begins, students become happy and excited and they run, jump and play with 
balls freely, which boosts their self-confidence. This has positive effects on their later life." 

The student K2 reported that teachers have a positive effect on students. The sun illustrated in the 
picture may symbolize a learning environment protecting and strengthening students. The resultant positive 
communication between teachers and students can contribute to interest, excitement and self-confidence of 
students in classes. 

THEME 4: Universality 

 
Picture 4:  Occupational perceptions illustrated by K4 

K4: "To teach students some branches of sports, to bring up healthy individuals, to encourage students to do sports they 
have talent for, to raise athletes who can represent our country in the Olympics. Sports eliminates discrimination 
between people with different languages and races." 

The student K4 suggested that students can become sportsmen successful worldwide when they are 
provided guidance appropriate for their talents. He noted that sports appeal to and unite all people 
throughout the world. 
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THEME 5: Development 

 
Picture 5:  Occupational perceptions illustrated by K9 

K9:  "A teacher observed that one of his students was talented for athletics. The teacher provided the student with 
accurate information, contacted his/her family and referred him/her to an athletics couch. Years later, now he is proud of 
the medals the student got in the Olympics. If the teacher hadn’t provided appropriate guidance years ago, now there 
wouldn’t be such a successful athlete in our country. This is an important anecdote for me. Because we introduce sports 
to students and help them love it. We are the people who can enable them to become good sportsmen or can create a 
discouraging effect on them." 

By using an anecdote, the student K9 commented on the process during which how talents of 
individuals can be improved. In the anecdote, the teacher detected the student’s talent for athletics and 
provided appropriate guidance, which led to a success story. The picture illustrates the stages of 
development in a type of sports. 
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THEME 6: Discovery 

 

Picture 6:  Occupational perceptions illustrated by K11 
K11: "The picture shows equipment used in various types of sports. The most important responsibility of a physical 
education and sports teacher is to make students love sports and to encourage them to do sports they are most interested 
in and talented for." 

The student K11 illustrated various equipment related to physical education and sports. It suggests 
that students’ talents for sports should be detected by using this equipment and that they should be 
encouraged to do the most appropriate sports for them. In other words, sports equipment should be used as 
a tool to discover what sports students are talented for and to guide them in their selection of the most 
appropriate sports to do. 
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THEME 7: Leadership 

 
Picture 7: Occupational perceptions illustrated by K12 

K12: "Physical education and sports teachers should conduct classes which can enhance unity, solidarity, cooperation, 
sharing and self-confidence in students. They should always keep in mind that they are role models. They are the most 
important source of support for students. They are the leaders who strengthen students, teach them how to stand on 
their own feet, protect them like a father and show affection for them like a mother." 

The student K12 illustrated leadership characteristics of the teacher. It shows that the teacher is a 
guide and helps students to have some gains. In addition, students’ self-confidence and sharing improve. 
The picture also depicts support provided by the teacher for students and his positive attitude: the teacher 
holds their hands and students hug him. 
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THEME 8: Socialization 

 
Picture 8:  Occupational perceptions illustrated by K7 

K7:  "In the picture I drew, there is a teacher as an educator. The children are the symbols of sports and difficulty. On a 
beautiful day, he teaches sports. Students play games, and this contributes to their socialization. The teacher is 
surrounded by a lot of equipment symbolizing sports. It is important to find out what sport children are talented for 
and to help them do sports they are talented for and interested in. People can do sports wherever they like even on 
mountains, hills and streets. The sun symbolizes joy, cheerfulness, brightness and happiness. Sports is part of life." 

The student K7 drew a picture illustrating children playing games and teachers showing interest in 
them in a physical education and sports class. It shows that students can have a chance of playing games, are 
offered information about various types of sports and communicate with each other in physical education 
and sports classes. In other words, these games and sports allow students to contact each other and socialize. 
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THEME 9: Providing guidance 

 
Picture 9:  Occupational perceptions illustrated by K3 

K3:  "Physical education and sports teachers agree that everybody is good at a different field and encourage them to 
improve their skills in these fields. I tried illustrating in the picture that the students should become interested in a field 
where they feel they are good." 

The student K3 illustrated that physical education and sports teachers encourage students to do sports 
they are good at. Students participate in sports activities at which they are good. This picture emphasizes the 
fact that not only teachers’ guidance but also students’ adoption of a field are of importance.  

4. Discussion and Conclusion 
The results of this study, performed to reveal occupational perceptions of physical education and 

sports students, were discussed by associating them with the relevant literature. The students were asked 
what they thought about physical education and sports mean, what their occupation would be if it were an 
object and why that object reminded their occupation. In addition, the students were asked what meanings 
they attributed to physical education and sports and requested to draw a picture reflecting their perceptions 
based on these meanings. 

Analyses of the students’ responses to the forgoing questions and pictures revealed nine themes; i.e. 
success, without barriers, effects, universality, development, discovery, leadership, socialization and 
providing guidance (Report 1). The theme success about occupational perceptions of the students involved 
the subthemes representing the country in international competitions, popularizing sports, managing time 
well and raising talented generations. Joining sports activities can have positive effects on students’ 
performance at school. Aksoy (1999) reported a positive relation between participation in sports activities 
and performance at school [4]. In addition, Kılıç and Arslan (2018) showed an absolute increase in school 
success of young people doing sports [5]. Furthermore, in a study by Aykaç (2007), a positive linear relation 
was found between free time activities and performance at school [6]. Individuals managing time well 
become healthy, get to know themselves and become aware of their talents, capabilities and potentials. In 
other words, being healthy depends on physical activity. Therefore, it is necessary for individuals to 
participate in sports activities for their physical, mental and social developments [7].  

The theme without barriers included the subthemes overcoming barriers, superior powers, talented, 
heroic and different perspectives. Sports activities contribute to physical, mental and social developments of 
disabled individuals and allow them to adapt to the society. Therefore, sports is important to integrate 
disabled individuals into the society, to quicken this integration and to help them socialize [8]. Doing sports 
contributes to cooperation, auto-control, decision-making processes, moral development, acquisition of the 
feeling of love, achieving success, sharing sadness due to failure, personality development, gaining self-
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confidence and adaptation to the society in disabled individuals [9]. In addition, joining sports activities and 
competitions allow disabled individuals to be active throughout their lives. Furthermore, it improves 
discipline, competitiveness and friendship, which helps these individuals to adjust to the society. It both 
contributes to their freedom of movements and helps them to perform their daily routines independently 
[10]. 

The theme effects was composed of the subthemes sharing, unity-solidarity, sportsman, improving 
oneself, happiness, personal and physical development, self-confidence, excitement, healthy body and 
cooperation. One advantage of doing sports is that individuals become self-disciplined. It creates happiness 
and a sense of responsibility, facilitates adaptation to the society and plays a role in getting rid of loneliness, 
contributes to being self-confident, helps to acquire effective communication skills, offers a health life, 
produces a spirit of team work, offers different views about life and allows sharing [5]. In addition, it has 
been reported that joining sports activities helps individuals to feel better physiologically and 
psychologically, get rid of some stressors, have increased self-confidence and motivation and strengthen 
their friendships and supports achieving success in happy individuals [11]. Another study showed that 
adolescents attending sports clubs had better social adaptation, more welfare and less anxiety and were 
happier [12]. 

The theme universality included the subthemes medal and cultural heritage. Among the positive 
effects of large-scale organizations on the society like the Olympics are increased national pride and 
strengthened social identity and feeling of belonginess. As a result of interactions with different cultures, 
tolerance for other cultures is enhanced, interest and participation in sports activities are increased and 
regional traditions and values are strengthened [13]. Another contribution of international organizations is 
that sports culture is created in host countries [14]. Several studies have revealed that host cities of large 
organizations have some sociocultural outcomes revealing their regional values and traditions [15]. Athletes 
also have a chance of sharing their cultures during games [16]. 

The theme development included the subthemes personal development, physical development, 
healthy individuals, living happily, talent, self-confidence and mental development. The theme socialization 
was composed of the subthemes sharing, solidarity, playing freely and active life. Active involvement in 
sports eliminates inactivity in daily life, helps to stay healthy, improves such physical characteristics as 
strength, stability, agility and skillfulness and helps to achieve self-realization. Sports, eliminating 
monotony, helps individuals to have kind attitudes and get to know themselves [17]. Sports and games play 
an important part in psychological and social developments of children. These activities allow children to 
acquire some behaviors like acting as a member of a group, losing, winning and obeying rules. They also 
gain the feeling of confidence [18]. Zorba (2012) reported that regular sports activities have a positive 
influence on self-respect and self-confidence [19]. In a study by Canadian researchers, both female and male 
students with high physical activity were found to have higher self-confidence [12]. Can and Kaçay (2016) 
noted that actively participating in sports activities creates a common athletic identity and strengthens the 
bond between the feelings of courage and self-confidence. It has been reported to influence the feeling of 
courage and self-confidence positively [20]. In a study with students from Latin America, the students’ self-
confidence increased after they participated in sports activities at school and the relation between 
involvement in sports events and confidence was found to be significant [12]. Balıkçı (2017) detected a 
significant relation between the quality of life and healthy lifestyle behavior in the individuals doing sports 
[21]. Akyürek and Bumin reported a positive correlation between the quality of life of individuals and ways 
of spending their free time [22]. 

Under the theme of discovery were talent for a type of sports, accurate information, getting to know 
sports and raising athletes of the future. Children usually start doing sports at the age of 4-12 years, a period 
of trial and discovery. At this stage, both the sportsman, trainer and parents are considered as a family of the 
sportsman. Introducing different types of sports is effective in children’s discovering their own talents. For 
example, children start training and join competitions at very young ages for some types of sports such 
gymnastics and ice-skating [23]. Students should be motivated to train in the fields they are interested in and 
talented for when they are sixth-, seventh- and eighth-graders. Therefore, educators competent and 
knowledgeable in their field have important responsibilities for detecting students’ interests and talents [24]. 

The theme leadership involved the subthemes empowering, protecting, role model, responsibility and 
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guide. The theme providing guidance was composed of the subthemes directing, guiding, informing, 
raising, providing different perspectives, assisting and supportive. The first environment children face is the 
family atmosphere. Family members as role models influence children, but it is an undeniable fact that 
teachers can become role models of children since they spend most of their time at school [25]. In Turkish 
culture, teachers are considered as an authority and role model. They are also regarded as a person 
providing guidance, reconstructing the society and helping to transfer culture from generation to generation 
[26]. Teachers have to fulfill the responsibilities required by their occupations. For example, a physical 
education and sports teacher must regularly participate in sports activities and must be a good role model 
for students since watching a self-efficacious person can have a positive effect on students [27]. Köse and 
Demir (2014) pointed out that behavior and attitudes of teachers have permanent effects on personalities of 
students and play an important role in the concepts love, respect, tolerance and justice [28]. However, when 
teachers display negative behavior and attitudes, students can become prejudiced and have many negative 
feelings about the teaching profession [29]. Milich and Fitzgerald (1985) and Schwarzt et al. (2006) reported 
that teachers’ behavior in classes can have an effect on students’ development lasting for a lifetime. If 
teachers have positive attitudes, they can contribute to development of positive personality traits, increase 
motivation and self-confidence and help to become more humane and keep positive feelings [30, 31]. In 
addition, positive attitudes of teachers have a favorable effect on academic, emotional and social 
development of students and create a permanent effect on students in their later life [32, 33, 34]. 

In light of the themes and subthemes emerging in the study, it can be concluded that the physical 
education and sports students considered teaching as a philosophy leading to success, overcoming barriers, 
creating positive effects, having universal values, contributing to not only physical but also mental and 
social development, detecting what sports children are talented for and providing guidance appropriate for 
their talents and helping acquire different perspectives. It is important that the students have these positive 
attitudes to teaching and are aware of many occupational requirements although they are in their first and 
second years at university. Teachers are expected to be as effective in personal developments of children as 
families. Therefore, they should enjoy their job, become aware of their occupational requirements and 
improve themselves. Since teachers offer information and help to transmit it from generation to generation, 
they play important part in education of future generations. They are regarded as role models encouraging 
students to learn what they are interested in and talented for, providing them with knowledge, teaching, 
educating, assisting and supporting them, transferring accurate knowledge and offering different 
perspectives to them. These findings will greatly contribute to the relevant literature. In fact, this is a unique 
study which employed metaphors to reveal occupational perceptions of prospective teachers. 
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Abstract 
The aim of this study is to investigate the effect of performing physical activity at home during the 

covid19 outbreak on sleep quality and life satisfaction.  
A total of 757 people participated in the study voluntarily. The Pittsburgh Sleep Quality Index (PSQI), 

life satisfaction scale (LSS) and Personal Information Form prepared by the researchers were used for the 
volunteers involved in the study.  

Compared to the groups that performed and did not perform physical activity prior to the Covid-19 
outbreak, significant differences were found between LSS and PSQI scores (p<0.01). While during the Covid-
19 outbreak process, there was a significant difference (p <0.05) between the LSS scores of the groups with 
and without physical activity (p <0.05), there was no significant difference between the PSQI scores (p> 
0.05).  

As a result, especially during the isolation process at home caused by the Covid-19 outbreak; to 
prevent people from getting out of their homes and staying still, and to prevent the anxiety caused by the 
epidemic, it is thought that physical activity to be done will provide relaxation both physically and 
psychologically, on the other hand, it is thought that it will positively affect the quality of life by increasing 
sleep quality and life satisfaction. Therefore, it can be said that activities encouraging physical activity at 
home will be beneficial for public health in these difficult days. 
Keywords: Covid-19, Coronavirus, Life Satisfaction, Physical Activity, Sleep 

1. Introduction 
Physical activity is defined as “Activities that involve the consumption of energy by using our muscles 

and joints in our daily life, increasing the heart and respiratory rate, can be performed at different intensities 
and result in fatigue” [1,2]. Some daily movements such as walking, running, jumping, swimming, dancing, 
exercise, play can be accepted as physical activity. These activities can be carried out in various areas such as 
parks, walking trails, swimming pools, sports centers or home where frequent contact between individuals 
is common. 

Covid-19 coronavirus has been identified as a virus that is rapidly transmitted by contact and has a 
high spreading rate [3], seriously affecting the respiratory system and immune system, and has been 
declared by the World Health Organization as a pandemic (epidemic) in a short time [4]. Due to the rapid 
transmission of this pandemic through contact, various measures have been taken rapidly in many countries 
to minimize social contact. In our country, with the decision taken by the Ministry of interior, the use of 
parks, swimming pools, sports centers, such as the use of the deceleration of all social and sporting activities 
[5]. The fact that the use of physical activity areas has been stopped temporarily and indefinitely has caused 
individuals to be able to perform their physical activities only at home during this period. Therefore, it is 
predicted that this situation will significantly decrease the level of physical activity of individuals. It is 
known that the low level of physical activity brings along diseases such as obesity, chronic heart and 
respiratory diseases, diabetes, anxiety and sleep disturbance [6]. 

Sleep is an important factor in the protection of physiological and psychological health and is 
associated with many aspects of physiological structure such as nervous system, immune system [7,8]. 
Melatonin, which is secreted while the body is asleep, helps to strengthen the immune system, renew the 
cells and regain the body [9]. Impairment in sleep quality leads to a decrease in the individual's ability to 
perform, affect his daily activity, decrease in energy level and be sleepy during the day [10]. Active healthy 
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individuals have also been shown to have a better sleep quality thanks to physical activity [11]. Physical 
activity, regular nutrition and sleep quality are also important factors affecting the quality of life of the 
individual [12]. Researches have shown that the habit of physical activity plays an important role in health 
protection, quality of life and life satisfaction [13]. 

Life satisfaction is generally defined as the satisfaction of the person from his own life [14]. According 
to another definition, happiness from daily life is defined as the meaning attributed to life, and the state of 
feeling that the individual feels good and healthy [15]. Physical activities strengthen the physical and 
psychological well-being of the individual [16]. In addition, endorphins and opioids released after sports 
increase the pain threshold and create a general psychological well-being [17]. Ryan et al [18] reported that 
activities at appropriate skill level lead to happiness and satisfaction over time. Accordingly, it can be said 
that the sportive activity process, reaching the goals and objectives discussed in this process will lead the 
individual to find his life satisfied [19]. 

With all this information in mind, it is thought that physical activity during the covid 19 outbreak will 
affect the individual's life in many ways. Therefore, the aim of this study was to investigate the effect of 
physical activity at home during the covid19 outbreak on sleep quality and life satisfaction. 

2. Method 
2.1. Research Model and Study Group 

In this study, a general screening model from quantitative research methods was used. This model is a 
type of screening to be performed on the entire universe or the sample to be taken from it in order to make a 
general judgment about the universe in a large number of universes [20]. A total of 757 Turkish Citizens 
voluntarily participated in the study. 

2.2. Data Collecting Tools  
Since this study was carried out during the period of social isolation during the Covid-19 outbreak 

process, the data were collected using the online questionnaire forms created. The researcher received the 
filled questionnaire online. Data collection tools used in the research; The Personal Information Form is the 
Pittsburgh Sleep Quality Index (PSQI) and the Life Satisfaction Scale (LSS). This socio-demographic 
information form was created to determine the age range of the participants, their educational status, their 
isolation status in the Covid-19 outbreak, the physical activity (FA) before the Covid-19 outbreak, the status 
of doing physical activity at home during the Covid-19 outbreak. contains questions. 

Table 1. Descriptive Statistics 

N=757  f % 

Age Range 

15-19 91 12,0 

20-24 289 38,2 

25-29 114 15,1 

30-34 83 11,0 

35-39 73 9,6 

40 and over 107 14,1 

Education Status 

Secondary School 53 7,0 
High School 100 13,2 

Associate Degree 58 7,7 
Bachelor degree 435 57,5 

MA 111 14,7 

Have You Isolated Yourself 
YES 690 91,1 
NO 67 8,9 

Pre-Outbreak FA Status 
YES 440 58,1 
NO 317 41,9 

Making FA at Home During the 
Epidemic,  

YES 326 43,1 

NO 431 56,9 
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2.3. Pittsburgh Sleep Quality Index 
The Turkish validity and reliability study of the scale developed by Buysse et al [21] was performed 

by Ağargün et al [22]. PSQI is a 19-item self-report scale that evaluates sleep quality and disorder in the past 
month. Each item of the scale, "0" means no problem, "3" means serious problem. The scale consists of 7 sub-
scales evaluating subjective sleep quality, sleep latency, sleep duration, habitual sleep efficacy, sleep 
disorders, use of sleeping pills and loss of daytime functionality. The total score of the subscales is between 
0-21. The high total score of the scale indicates that the sleep quality is low. If the total score is below 5, 
'healthy sleep quality' is between 6-11 and 'bad sleep quality' is above 11, which means sleep disturbance 
[21,22]. Cronbach's Alpha reliability coefficient of the scale adapted to Turkish by Ağargün et al [22] was 
determined as 0.72. 

2.4. Life Satisfaction Scale 
The Turkish validity and reliability study of the Life Satisfaction Scale (LSS) developed by Diener, 

Emmons, Larsen and Griffin [23] was performed by Dağlı and Baysal [24]. Life Satisfaction Scale is a five-
point Likert-type scale. It consists of 5 items under a single factor structure. Scoring of the statements in the 
scale; "I Disagree At All (1), I Disagree Very Little (2), I Agree At A Moderate Level (3), I Agree At Large Rate 
(4) And Fully Agree (5)". The lowest 5 and maximum 25 points can be obtained from the scale. The high total 
score obtained from the scale means that the satisfaction from life is high, and the low total score means that 
the satisfaction from life is low. The test-retest reliability coefficient of the scale adapted to Turkish by Dağlı 
and Baysal [24] was determined as r = 0.97 and Cronbach's Alpha reliability coefficient was 0.88. 

 The data acquired in this study were evaluated in SPSS 22 package program. The normal distribution 
indicators of the data were analyzed by Kolmogorov-Smirnov test, Q-Q Plots and histogram graphs and it 
was found that the data did not comply with the normal distribution. Spearman-Rho test was used for 
statistical analysis of the data. 

2.5. Statistical Analyses 
The data obtained from the Personal Information Form and the Pittsburgh Sleep Quality Index and 

Life Satisfaction scales were encoded and entered into the SPSS 22.0 package program and the analyzes were 
made through this program. Personal information and inventory total scores and factor scores of candidates 
were given by determining frequency (f) and percentage (%) values. Parametric analysis methods were used 
in the study since the skewness / kurtosis coefficients of the scores obtained from the scales were examined 
and since these coefficients were in the range of + 1 / -1 [25], and histogram and Q-Q Plots graphics were 
normally distributed. In the binary comparison of the scores obtained from the scales, t test was used in 
independent samples. 

3. Results 

Table 2. Descriptive Statistics of the Scores Scored by the Participants' LSS and PSQI. 

 n X ± SS Min Maks Skewness Kurtosis 

LSS 757 15,90 ± ,13 5 25 -,195 -,195 

PSQI 757 6,13 ± ,10 0 15 ,410 -,085 

LSS: Life Satisfaction Scale, PSQI: Pittsburgh Sleep Quality Index 

When Table 2 is examined, it is seen that the average of life satisfaction score is 15.90 ±, 13, while the 
average of PSQI score is 6.13 ±, 10. 

Table 3. Comparison of LSS scores of groups that did and did not perform physical activity before and during the 
Covid-19 outbreak 

LSS Scores  n X ± SS t p 

The State Of Performing 
Physical Activity Before The 

Covid-19 Outbreak 

YES 440 16,33 ± 3,55 
3,879 ,000** 

NO 317 15,31 ± 3,58 
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The State Of Performing 
Physical Activity During The 

Covid-19 Outbreak 

YES 326 16,21 ± 3,54 

2,052 ,041* 
NO 431 15,67 ± 3,62 

*p<0,05 **p<0,01 

When Table 3 was examined, there was a significant difference between the life satisfaction scores of 
the groups that did and did not perform physical activity prior to the Covid-19 outbreak (p<0.01). Also, 
significant differences were found between the life satisfaction scores of the groups that did and did not do 
physical activity during the outbreak(p<0.05). 

Table 4. Comparison of PSQI scores of groups that performed and did not perform physical activity before and during 
the Covid-19 outbreak 

PSQI  n X ± SS t p 

The State Of Performing 
Physical Activity Before The 

Covid-19 Outbreak 

YES 440 5,92 ± 2,74 
-2,463 ,014* 

NO 317 6,42 ± 2,77 

The State Of Performing 
Physical Activity During The 

Covid-19 Outbreak 

YES 326 5,99 ± 2,75 
-1,176 ,240 

NO 431 6,23 ± 2,77 

*p<0,05 **p<0,01 

When Table 4 is examined, while there is a significant difference between the PSQI scores of the 
groups that did and did not do physical activity before the Covid-19 outbreak (p<0.01), there was no 
significant difference between the PSQI scores of the groups who did and did not do physical activity during 
the outbreak (p>0.05). 

Table 5. The Effects of Beginning and Not Starting Physical Activity in the Outbreak Process on Sleep Quality and 
Life Satisfaction of Individuals who did not do physical activity before the Covid-19 Outbreak. 

 During the Covid-19 Outbreak n X ± SS t p 

PSQI 
Starting Physical Activity 67 6,19 ± 2,90 

-,750 ,454 
Not Starting Physical Activity 250 6,48 ± 2,74 

LSS 
Starting Physical Activity 67 15,91 ± 3,70 

1,550 ,122 
Not Starting Physical Activity 250 15,15 ± 3,54 

LSS: Life Satisfaction Scale, PSQI: Pittsburgh Sleep Quality Index 

When Table 5 was examined, there was no significant difference between PSQI and life satisfaction 
scores of those who did not engage in physical activity prior to the Covid-19 outbreak and those who did not 
engage in physical activity during the outbreak(p>0.05). 

Table 6. The Effects of Continuing Physical Activity and Abandoning Physical Activity of Individuals Doing Physical 
Activity Before Covid-19 Epidemic on Sleep Quality and Life Satisfaction 

 During Covid-19 Outbreak n X ± SS t p 

PSQI 
Continuing Physical Activity 259 5,94 ± 2,71 

,198 ,843 
Stopping Physical Activity 181 5,88 ± 2,78 

LSS Continuing Physical Activity 259 16,29 ± 3,50 -,294 ,769 
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Stopping Physical Activity 181 16,39 ± 3,62 

LSS: Life Satisfaction Scale, PSQI: Pittsburgh Sleep Quality Index 

When Table 6 is examined, no significant difference was found between the PSQI and Life Satisfaction 
scores of those who continued physical activity during the epidemic and abandoned the physical activity 
before the Covid-19 outbreak (p> 0.05). 

4. Discussion and Conclusion 
When the data obtained from the research was examined, it was determined that the sleep quality of 

the physical activity participants was significantly higher than those who could not. According to PSQI 
averages, both those who started physical activity before the Covid-19 outbreak and those who started it 
during the covid-19 outbreak were found to be better than those who did not and did not start physical 
activity at all. 

Physical activity is known to have many benefits. In this study, it is observed that doing physical 
activity during isolation process positively affects people's sleep patterns. When the literature is examined, 
there are some studies on the subject accordingly; In their study conducted on 394 students, Badicu [26] 
found that there was an intense correlation between physical activity and sleep and stated that physical 
activity and sleep quality can be improved. 

Vuori et al. [27] a survey of 200 volunteers from all age groups reported that light and moderate 
exercise during the evening hours improved sleep quality. Liu et al [28] research on 1385 Chinese teenagers 
concluded that light and regular physical activity had a positive effect on sleep quality. Brand et al [29] 
found that children with autism spectrum disorders were given 60 minutes of aerobic exercise per week and 
that at the end of the third week, their sleep activity increased, their transition time to sleep decreased and 
their sleep division decreased. Bülbül et al [30] reached the conclusion that those who do sports more easily 
fall asleep and have low sleep problems as a result of the questionnaires they applied to 1807 primary and 
high school students. Baldursdottir et al [31] had 53 students in adolescence underwent walking as a pilot 
practice, and a control group was formed and compared. As a result of these experimental two-day physical 
activity, the subjective sleep quality of the volunteer adolescents in the experimental group increased while 
there was no increase in the control group. 

In addition, there are studies that do not match our study results. For example, the study conducted 
with Temel et al [32] High School students and Aktaş et al [33] adults found no significant relationship 
between regular and adequate physical activity and sleep quality. However, while many studies examined 
the relationship between physical activity and sleep quality, participants reported that physical activity 
made them more comfortable to fall asleep, experienced a deeper sleep, and felt more positive when they 
woke up in the morning [27]. In addition, the connection of 1 hour or more exercises performed during the 
day with a long sleep time has been noticed, and low-intensity exercises have been shown to improve sleep 
quality [34]. It is thought that it contributes to sleep positively due to factors such as decrease in body 
temperature, regulation of hormone secretion, energy deficit and fatigue, and relief of stress from the body 
during physical activity. 

On the other hand, when the relationship between physical activity and life satisfaction variables was 
examined, it was found that those who did physical activity had a significantly higher LSS score than those 
who did not. According to the mean score of those who started physical activity before the Covid-19 
outbreak and those who started it during the covid-19 outbreak, it was determined that their life satisfaction 
was higher than those who did not do physical activity and did not start at all. When the literature is 
examined, no studies on physical activity or life satisfaction during the epidemic process have been found, 
but some researches about the variables are as follows; in a study conducted by Baştug and Duman [35], the 
levels of life satisfaction of people living in Germany and Turkey were examined based on physical activity, 
and the levels of life satisfaction of individuals engaged in physical activity were significantly different than 
those who did not. Durmaz [36] in his research on 280 college students concluded that individuals who 
enjoy physical activity have high life satisfaction. Yilmaz [37] reported in his study of 506 volunteer 
municipal staff that people who play sports have higher life satisfaction than those who do not. According to 
Zorba [38], among the factors that affect quality of life positively or negatively, the returns of a stable 
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lifestyle are important. Because the human body needs to move constantly due to its innate characteristics. 
Individuals who remain dormant at home during the period of social isolation due to the Covid-19 outbreak 
are also following news about the virus through various channels. These people may experience more 
intense stress, anxiety, anxiety and tedium, especially during periods when the virus is spreading and its 
effects are intense. This can negatively affect their hopes of life, self-perceptions and self-confidence. It is 
thought that due to physical activity, the isolation process may occur, the daily life can be better dealt with 
the negative psychological situations outside the routine and thus life satisfaction can increase. 

Conclusion 
As a result, it is thought that, especially during the home isolation process caused by the covid-19 

outbreak, people cannot leave their homes and remain still, and that physical activity, if only slightly to 
avoid the anxiety caused by the outbreak, will provide a relief both physically and psychologically, while 
increasing sleep quality and life satisfaction will positively affect the quality of life in total. Therefore, it can 
be said that activities that encourage physical activity at home during these difficult days will be beneficial 
for public health. 

Recommendations 

 The contributions of physical activity to human life can be explained to people through various programs 
and social media to create an awareness and raise community awareness. 

 With the videos and visuals, it can be explained in a variety of ways that physical activities can be 
performed not only in sports areas but also at home and the actions done can be embodied and examples 
can be presented to people. 

 With the help of local authorities, sports trainers can make people watch activities with music in the 
streets and neighborhoods ' centers and make them repeat these movements from inside their homes. 

 Through education ministries and institutions, students can be sent regular weekly exercise programs 
and receive feedback. 

 Using communication tools, people can be offered opportunities to track physical activity and 
psychological well-being through free mobile programs. 

 Sports trainers can create environments that can bring people together by exercising with online 
communication, providing both relaxation with sports and socializing similar to those in the gym. 
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Abstract  
The journey of wrestling which began approximately 5,000 years ago in a Sumerian temple, continued 

with a wrestling handbook in an Egyptian wall painting dating from 1850 BC. Later became one of the 
Ancient Olympic sports event, then completed the ancient journey as Greek type games in Rome. The 
abundance of resources from the Greek and Roman periods is perhaps due to the fact that Greek sports are 
pioneers around the Mediterranean. The literary and physical cultural elements are full of evidence that 
shows the prevalence and application of wrestling from Sumer to the present. The aim of this study is to 
examine the wrestling that took place in Egypt hundreds of years before Ancient Greece. In ancient Egypt, 
sports have been closely linked to religion, like all other aspects of culture. 

Ancient iconographic and literary evidence has been used to explain the popularity of wrestling in 
Egyptian Civilization in light of ethnographic studies. While creating the theoretical framework, various 
epigraphic records and source works in the field have been used, information about the past practices of 
wrestling has been obtained, and the related resources have been scanned and images have been reached. 
Based on the data obtained, inferences have been made for the purposes of the research. It was concluded 
that the technical and tactical practices applied in ancient Egyptian wrestling are partially applied in today's 
wrestling, the referee management continues, but the subject of clothing is different due to the globalization 
of regional cultural values. 
Key words: Beni Hassan, Egypt, Medinet Habu, pharaoh, wrestling 

1. Introduction 
1.1 Sports 

Sports are activities that involve physical strength and skill, where the individual or team competes 
against someone else or others to increase their health, well-being and enjoyment throughout their lifetime. 
The term contemporary “sport” (Latin original: excite(d), enthus(e)iastic, ravish), has a lot of different 
connotations in terms of competition. In ancient Greece, which offers special opportunities for athletic 
activities, it has been rewarded as being fascinated, excited, and influenced [1].  Decker, on the other hand, 
stated that the concept of sports, which is a modern word that does not correspond exactly in the Egyptian 
language, is a cultural element that includes physical games and activities ranging from children and board 
games to wrestling, stick fighting, acrobatics, hunting and many more [2]. 

The most basic feature of sports is that it is shaped according to the needs of the era. Sports, which 
was performed due to various reasons such as physical education, being healthy, providing peace, and 
religious rituals in the ancient period, has gone beyond that and gained different functions and has finally 
become a profession. 

1.2 Wrestling 
Wrestling is the name given to the sport or activity that is struggling with a competitor within the 

rules and trying to hold it and usually throw it on the ground. Throughout history, wrestling has been a rite 
of passage for gods, heroes and kings. It is possible to present a wrestling history by discussing different 
examples, evidence and cultures. Perhaps the best-known wrestler in western civilization is Jacob, who was 
described only as a man in the Epic of Creation, while he could become a patriarch in Israel [3]. Radical 
differences are observed in the example of the power show between the Sumerian hero Gilgamesh and 
Enkidu, also mentioned in the Epic of Creation, pre-pharaoh duels in Egypt, the competition of Heracles and 
Antaeus, and the competition at the end of the pentathlon in Ancient Greek festivals. Although the same 
techniques and grips are used in each, their cultural functions are completely different [1]. 

Wrestling, which is one of the old sports as much as human history, has reached today by the written 
and visual works from ancient cultures. Homeros' Ilias and Odysseia, Ferdowsi’s Shahnameh, 
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Pushkin's Ruslan and Lyudmila, and Dede Korkut Tales in Turkish history gave wide coverage to wrestling. 
In summary, wrestling has been intertwined with people from the Roman Vergilius to the British 
Shakespeare. 

Like the Sumerians, Egyptians were extraordinary warriors and valued their ability to fight. Unlike 
the war in Egypt, which exhibited its war and survival capabilities from 3000 to 30 B.C., the records of 
hunting activities were not kept, the performance was measured only by the person's ability to collect food. 
Like the Sumerians, evaluation of performance in Egypt has been quite simple; those who survive are the 
most successful [4]. 

Wrestling as the official competition is part of the world of sports, from the eighteenth Ancient Greek 
Olympiad in 704 B.C. to the present day. While Greeks were the first nation to structure competitions as an 
official qualifying tournament, the Gilgamesh Epic, one of the oldest works in history, narrates of wrestling 
just like Homer's IIlias, one of the most important works of Greek Literature. 

2. Wrestling in Ancient Egypt 
In ancient Egypt, sports such as boxing, running, stick fighting, wooden sword fighting are included 

in the records, but the most important of them is wrestling. Besides the wrestling, weightlifting, long jump, 
swimming, rowing, shooting, athletics and fishing activities in the inscriptions of the period; The artworks of 
stick fighting and various ball games can be found in images on graves, temples and pyramid walls [5, 6, 7]. 

As with all civilizations, the Ancient Egyptians have applied various ways to relax and have fun, from 
lower classes to elite classes. While equipment-requiring games and recreational activities are predominantly 
seen in the upper class (eg boating, fishing, board games), poorer classes have adopted inexpensive and 
simpler games and entertainment (e.g. dance, ball games). In other non-economic situations, all classes seem 
to share similar entertainments (eg storytelling, feast) or variants of the same type of entertainment (e.g. 
wrestling) [8]. 

Egyptian sports tradition started to emerge around 3100 B.C. and it has been intertwined with 
civilization from the same date. Indeed, historically, traditions are processes that developed and matured 
with civilization [9].  

All the tactics, including mainly the most complex movements found in modern free wrestling, can be 
seen among the 406 wrestling images depicted in the walls of the Middle King tombs of Beni Hasan in the 
Nile valley, and in sculptures and writings in Mesopotamia [3]. 

Wrestling has been an important sport in ancient Egypt. Pictures of the grave dating back to 2050 B.C. 
in Beni Hasan, on the edge of the Nile River, 200 miles south of Alexandria, reveal the various wrestling 
positions of 122 couples and young men. While we can see almost all modern wrestling moves, we can also 
understand that there are no limited moves [10]. In today's wrestling, there are restrictions on weight 
categories, scoring, passivity practice, duration, ground and standing movements for free and greco-Roman 
wrestling types and are set in the regulations. 

The Egyptian sport, which is depicted from the Sed Festival to the love of hunting and fishing among 
the wrestlers in the tombs of Beni Hasan, continued until the chariots of the Hyksos [11]. However, some 
changes were observed in the Second Middle Period (c. 1786-1560 B.C.). After the Hyksos tribe invaded 
Egypt and introduced the chariots and composite bows, the New Kingdom pharaohs (c. 1570-1085 B.C.; 17-
20 Dynasties) became militarist and imperialist, they were shown strong as warrior-hunters for military 
reliability. The trend that reached its peak with Amenophis declined from the nineteenth dynasty to the 
twentieth dynasty. Because they were trained to gain physical fitness and military skills, some New 
Kingdom pharaohs were interested in sports and demonstrated car racing, horse riding and archery [12]. 

Archaeologists have found pictures of wrestlers in Egypt's eighteenth dynasty (1570-1320 B.C.) tombs 
[10]. From the wrestling scenes in the seals and reliefs of the eighteenth dynasty and wrestler images 
wearing belts from different periods, it is understood that the wrestlers applied around 60 different 
techniques [13]. 

The conquest of Alexander the Great in 332 B.C. made Egypt a part of the Greek world. While the 
penetration of Hellenic culture naturally progresses slowly, one aspect that Egyptian culture is influenced by 
Hellenic culture is sports activities. Although sports activities are not a new practice in Egypt, many known 
sports such as running, wrestling and boxing from Greek origin have revealed their independent traditions 
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in Egypt [2]. 
The conquest of Alexander is the beginning of the Greek migration to Egypt. The fact that the 

Macedonian army was largely Greek men made it possible for the Greeks to keep in touch with Egypt. In 
addition, Egypt attracted other Greeks due to economic expectations [14].  

Fig. 1-2: Wrestler figurines from the second century B.C. [15] 

 

2.1 Concrete Evidences 
The first depictions of wrestling are found in the Near East in 3000s B.C. [3]. 
Wrestling became extremely popular among Egyptians as well as in the classical world during the 

emergence of sports in Egyptian art. A series of wrestling scenes that first appeared in Ptahhotep's Old 
Kingdom tomb (2300 B.C.) are also seen in the New Kingdom period (2000-1085 B.C.). Some of the most 
interesting scenes in this period are wrestling matches between foreigners and Egyptians [16]. 

2.1.1 Beni Hasan Tombs 
Ancient Egyptian civilization left many examples of sports art to Sumer, Greek and Roman 

civilizations. Ancient paintings on the Sumerian and Egyptian tomb walls show in detail the various types of 
sports and games of their culture, including more than 400 wrestling scenes in Beni Hasan tombs. 

We can understand the popularity of early games in Egypt from a large amount of visuals from 
monumental tombs. Especially Beni Hasan walls provide important evidence about games and competitions 
[17]. The depiction of 220 wrestlers on only one wall reveals that the only exercise that was athletic in 
Ancient Egypt was wrestling. However, it is difficult to reach the conclusion that a certain system or 
arrangement is made from the group images. The wrestlers are naked except for the belt in their waist, and 
many holding and throwing movements known today are noticed [17]. 

Visuals belonging to 220 wrestler groups found in only one wall of the graves in Beni Hasan, suggests 
that there is a wrestling school and wrestling is perceived as an exercise with an essentially competitive 
feeling in Egypt [18]. Wrestling has become an important part of daily life in ancient Greece as in ancient 
Egypt. In Greece, palaestras, which are detached wrestling schools, where wrestlers are trained and 
competitions are held. In places where detached palaestra could not be made, some of the gymnasiums with 
sports facilities were used as wrestling fields [19]. 

In the images of Beni Hasan, besides wrestlers and wrestling techniques, refereeing rules are also 
explained. The illustrations are of great importance due to their similarities to today's free wrestling 
techniques, and details of the games such as clothing, wrestling movements, headlock, hand nape, trip, 
diving, back souple, yoke, tie, bridge and suplex can be seen. Approximately 45 of the 400 positions depicted 
standing and on the ground, consists of ground techniques. The images in the temple of Ramses III. depict 
competitions with foreigners, and Egyptians are shown as winners [20]. 

The visuals on the eastern wall of the tomb of Beni Hasan in Egypt reveal the different moves of 
wrestling [5, 21]. In the wrestling scenes dating back to 2000 B.C., the moves and stances of the wrestlers 
were depicted. It is understood from the visuals of different periods that around 60 different techniques 
were applied [13]. In addition to the wrestling images, there are images of boxing and stick fighting [6]. 

In the wrestling scenes depicted on the eastern wall of the grave number 15, the wrestlers are thin. 
Wrestlers, who are often depicted naked in sculptures, are slim and dressed in skirts [13]. 
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Fig. 3: East wall of main chamber of tomb 15 at Beni Hasan. 

 

Visuals found in many tombs (2, 14, 15 17) in Beni Hasan are seen to a limited extent in the 366th 
grave of Djar Thebes and the B2 of Ukhhotep in Meir [7]. The competition scenes in Beni Hasan show 
various technical and tactical skills. Athletes who use loin belts in the images are probably soldiers who do 
part of their military training. Similarly, stick fight scenes in front of Pharaoh draw attention to military 
preparations rather than athletic competitions.  

2.1.2 Temple of Medinet Habu 
Egyptian wrestlers in the presence of Pharaoh, depicted in the New Kingdom carvings of Medinet 

Habu, as in the walls of Beni Hasan, always defeated the foreigners and put forward the message of the 
superiority of Egypt [12]. However, unlike men, women were not shown while wrestling, and all depictions 
of soldiers were seen to be men [22]. 

The Nubian-Egyptian wrestling match in the Medinet Habu relief consists of three separate sections, 
moving from left to right. In the first part, the Egyptian wrestler applies a headlock movement to his Nubian 
opponent. A referee with a trumpet in his hand stands next to the wrestlers, warning the Egyptian wrestler 
about illegal action and uses expressions ‘Take care! You are in the presence of the Pharaoh: Life, Prosperity 
and Health! Your Lord’ [16]. The yoke movement known in today's wrestling is applied by wrapping the 
opponent's head under the arm and wrapping it around the neck of the arm. The headlock movement 
known in today's wrestling is applied by wrapping the opponent's head armpit and wrapping it around the 
neck of the arm. However, when the head is over-tightened, it is generally applied to the leg attack 
movement as it can damage the opponent. 

Fig.4: 1st courtyard in Ramesses III's temple at Medinet Habu. 

 

In the image, the Egyptian wrestler tries to drop his opponent to the ground with his attacks. The 
Egyptian pulls his right leg back while holding his opponent firmly and raises the left arm of the Nubian. 
The Egyptian wrestler presses his hand down by bending the left arm of his Nubian opponent. The weaker 
Egyptian holds the strong Nubian so tight that the Nubian's shoulder falls off. The Nubian wrestler tries to 
counteract the movement by wrapping his left leg on the right leg of the Egyptian wrestler. However, the 
Nubian has so much difficulty that both feet are cut off from the ground [16]. 

The final section in the Medinet Habu relief shows an Egyptian wrestler who victoriously stands over 
his Nubian opponent. The winner's hands are raised in the traditional winner pose. While the Egyptian 
wrestler declares his victory in front of Pharaoh, Nubian, who is defeated, has to accept the defeat by kissing 
the ground in front of Pharaoh [16]. 
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Although a 12th-century B.C. relief shows the referee who warned the Egyptian wrestler, in fact, the 
competition is organized to honor the pharaoh that both sides must respect. Despite the fact that these scenes 
are in favor of Egyptians and wrestling is an important sport for Nubians, sports historians point out that 
old techniques are not understood today. Researchers reveal that wrestling is still an important sport in 
village festivals, with fertility ceremonies in modern Nubia [23]. Dancers, musicians, singers and other artists 
took part in religious ceremonies alongside wrestlers from distant cities to attend festivals [24]. In the 
festivals that attracted the European kingdoms, there were presentations in the fields of arts and sports, as 
well as important shows from diplomacy, trade, science, education, music, and scene [25]. Besides the 
afternoon competitions and evening dances, it was admired that military activities were held in the morning 
[25]. 

2.1.3 Pose of Victory 
Traveler Greek historian Herodotos tells about athletic competitions in Egypt, where ox, belts and 

animal hide awards were given (40, book 2, line, 91). In one of the interesting images in the rock tomb of 
Meryre II, the Egyptian wrestler raises his arms in a traditional victory pose in front of Pharaoh. The left arm 
of the Egyptian wrestler, wearing a soldier's suit, is entangled in the neck of his opponent. Grasping one of 
his opponent's legs, he tilts his head forward and puts it between the legs of the Nubian. He quickly gets up 
at the same time and drops his opponent on the back [16]. Here, the arm wrapping around the neck of the 
opponent corresponds to the technique of hand-neck in today's wrestling. Grasping his leg is called a single 
leg tackle technique, and considering the whole movement, it can be interpreted as a switch technique. 

Fig.5: N. de G. Davies, "The Rock Tombs of El Amarnah: Volume II," Archaeological Survey of Egypt 14 (London, 
1905), pl. 38. 

 

Another example reflects a Nubia-Egypt wrestling match during the Ramses II era (fig.6). This image 
is also the same as the depiction in the Medinet Habu relief (fig.7) [16]. 

Fig.6-7: 

 

 
The images are intended to be a depiction of Egypt's power over its rivals, while striking shows that 

the competitions were held with a fair game. In another image in Medinet Habu, the Egyptian wrestler tells 
the Nubian by teasing his opponent on the ground, saying "Woe to you, O Negro enemy! I will make you 
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take a helpless fall in the presence of the Pharaoh" [16]. In another statement, the Egyptian wrestler 
Ramsesseum uses "Usermare Setepnere is with me against you" expression [16]. Ramsesseum expects support 
from his goddess with a corresponding statement such as “God is with the believers” due to his belief. 

2.1.4 Nubia 
When we look at the historical development of wrestling, we said that the first examples appeared at 

the tomb walls of Beni Hasan in Ancient Egypt. There are examples of wrestling competitions between 
Egyptians and Nubians in Egyptian art.  

If military preparations and ceremonies are interpreted between 2000-1500 B.C. in the images of Beni 
Hasan, it can be said that wrestling was a national sport. Wrestlers wrestled without rules and tried to drop 
their opponent to the ground. Some engravings and paintings show Nubian wrestlers wrestling with the 
Egyptians. Periodic wrestling competitions were held during the harvest season between November and 
March in the large Nubia villages in the rugged central part of today's Sudan. Heralds announced the 
upcoming event to neighboring villages with pipes and drums and enabled wrestlers to challenge their 
rivals. The villages organizing the event made their preparations with hats decorated with colorful beads 
and drinks (beer) prepared for the event. Before the wrestling competitions, which started in the afternoon, 
ceremonial dances and cheers were held, the contestants covered with white ash, the symbol of the holy 
power, tried to bring the back of his opponent with violent struggles. Victory provided the exciting support 
of the villagers, and when the matches ended before the night came, a festive dance party and food and 
drinks were served [3]. 

In Egyptian art, Nubians are represented in different shades of black, with their own clothes and the 
facial features of the Egyptians [16]. The similarities between Nubian wrestlers' costumes seen in Egyptian 
statues and the clothes worn today in the same region are remarkable [3]. 

Researchers believe that due to their common anthropomorphological and cultural characteristics, 
there may be some cultural links between the ancient and modern worlds, given that today's Nubia (Sudan) 
wrestlers wear short skirts like their former counterparts [23]. 

Greek writer Herodotos, in his second book, which covers the geography, ethnography and history of 
Egypt in the 4th century B.C., drew a more balanced picture of the Nubian citizens and their administrators 
than the Egyptians. These sources show that Nubians engaged in activities such as wrestling and stick 
fighting. There are examples of international wrestling competitions between Egyptians and Nubians in 
Egyptian art. The defeat of a Nubian wrestler is clearly shown in an image belonging to 14th century B.C. 
[23]. 

In Heliodorus' Aethiopica, there is a different perspective on Nubian wrestling. Heliodorus, a Syrian 
citizen, probably lived in the 3rd century A.D. (for critical comments in Aithiopica, see 26; 27). Heliodorus 
describes the wrestling match between a Greek named Theagenes and a black wrestling champion. It makes 
sense to admit that the definition of African wrestling champion is based on historical facts rather than 
creative imagination. Aithiopica confirms an ancient African wrestling tradition from the New Kingdom days 
to the late Roman Empire [16]. 

Egyptians used the concept of Nubian in terms of community and it refers to the southern peoples 
with brown or black skin. The word in the Egyptian language, translated as curly hair, refers to a pinch of 
hair, and the adjective is used synonymously with the word "black". This interpretation implies that the 
distinctive feature about southern Nubians or blacks is their strange hair [16]. 

Unfortunately, in the iconographic evidence of Egypt, there are no important depictions of Nubia 
wrestling techniques. Egyptian art is predominantly ethnic and has a humiliating perspective, especially 
against black wrestlers. Artistic evidence focuses on heroism in Egypt, and these motifs are most common in 
"tribute games". Nubian competitors, on the other hand, participated in competitions only in the presence of 
Pharaoh. 

2.1.5 Wrestling for Pharaoh 
While fundamentally true, it is a stereotype that the pharaoh was synonymous with order, prosperity 

and power in the ancient Egyptian world. His well-being is synonymous with the state, as in many ancient 
kingdoms, and his sports defeat is unthinkable. Pharaoh should not have an opponent. In this case, it is not 
surprising to repeat a run alone in a public environment for three thousand years in various celebrations 
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reflecting the power of Pharaoh [28]. Perhaps the most important of wrestling problems in ancient Egypt 
was that Pharaoh continues to legitimize his power by winning pre-determined competitions. 

The fact that various inscriptions and reliefs depict the pharaoh as a ritual, not an athlete, is a clear 
indication of the importance given to physical strength. Visual presentations of the wrestlers are seen from 
the beginning of the 3rd millennium to the end of the 2nd millennium B.C. and they are made as rough 
sketches in relief sculptures, statuettes, temple ornaments, tomb paintings and pottery. Unsurprisingly, the 
popularity of the images at the top coincides with the economic prosperity of the Middle and New 
Kingdoms. Some relief sculptures depict wrestlers performing a demonstration underlining Pharaoh's 
patronage and ultimate social authority [28, 29]. 

Besides men, Hatshepsut, the strongest female pharaoh of Egypt, was depicted as an authoritarian and 
power hungry woman who wrestled with the young and innocent Thutmosis IIII who was the rightful of the 
Egyptian throne [30]. 

Fig.8: Eighteenth dynasty, Hatshepsut reign (1473-1458 B.C.), Musei Vaticani, room 1, Epigraphic Artworks. 

 

In an organization organized for Pharaoh, 10 pairs of wrestlers from different regions were invited to 
the field, and it was noted that the wrestlers, who were champions in the final competitions, were rewarded 
by the nobility and the pharaoh, by winning the winners of the other groups [31]. One of the important 
shortcomings here is that there is no information in the evidence about how the competitions will end. The 
reasons determining the removal of the belt, such as the practices in Sumer, Ancient Greece and Rome, 
superiority of points, falling to the ground, giving up, and death are not mentioned. 

In a relief showing Egyptian wrestlers and stick fighters, the spectators praises Ramses II like the god 
of war [32, 33]. The reason for the lack of data about the spectators is that ancient people were valued more 
than athletes, wrestlers and ball players like us, than people who cheer them up [32]. According to the 
information achieved, there is not enough data about the spectators in Ancient Egypt, and there is not 
enough data about the stadiums and sports facilities, which are indispensable for the spectators. 

In ancient Greece, the spectator was so important that without it the Olympic Games would not be 
held, the competitions would depend on the gathering of referees (Hellanodikai) and spectators [34]. In the 
10th book, Description of Greece, Pausanias stated that each police had a gymnasium with the agora and 
theater [32]. 

In ancient Rome, the concept of sports was comprehended differently from the Greeks. Roman 
citizens preferred physical exercises of military origin rather than sports. The Romans were influenced by 
wrestling, boxing and pancration rather than by Helen-based athletics. Apart from these, they preferred 
gladiator games and car races with spectator sports. In addition to the arena games, a kind of ball game 
called harpastum and the competitions called trigona, in which three people played standing, attracted 
spectator. 

In any case, the rulers of Ancient Greece and Rome understood the importance of the spectator and 
therefore the support of the public and took responsibility in organizing sports activities. Accordingly, they 
built sports facilities such as gymnasium, palaestra, amphitheater, and stadium. In the Hellenistic era, 
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gymnasiums were extraordinarily developed in Egypt, Asia Minor and Greece, and were mostly used for 
both intellectual and gymnastic purposes. Three Egyptian documents that show some kind of relationship 
between the gymnasium and the army in Hellenistic Egypt attract attention. One of them is a papyrus of the 
gymnasium built in Samaria by an army officer named Apollodorus who settled here. The second is the 
inscription that mentions a gymnasium made in honor of Herodes, a cavalry commander. The third 
document is another inscription in which a group of officials honor Caradyses, a soldier and athlete, whose 
location and date are unknown [35]. 

It is seen that hunting, archery, rowing and chariot races, which became a part and symbol of 
Pharaohs, reflect the warrior mentality of the period. The fact that young princes of Egypt are learning horse 
riding, archery and martial arts as well as other activities related to war reveals the reality of these images in 
Egyptian military society [36]. Images of wrestling competitions are also considered as part of military 
training [17]. 

During the 3100-332 B.C. period, Pharaohs searched for beauty and pleasure in life with nobility, and 
they did not have any obstacles about nudity because they enjoyed the human form. Only foreigners or 
stupid people are depicted as fat, and physical beauty is appreciated, often featured in visuals and reliefs. 
We also see the importance given to physical beauty in Ancient Greece. Athletes would even participate 
naked in the competitions to show their beauty, so married women would not be allowed to participate in 
the competitions even as spectators [37]. In the Greek society where body beauty is evaluated together with 
athletic success, Athletic Ideal means that citizens use their body beauty and strength to the upper limit [19]. 

Ptahhotpe, the Pharaoh's servant and writer, noted that in the middle of the 3rd millennium (2300 
B.C.) there is a distinction between work and entertainment, used expressions “Do no more than you are 
ordered to, nor shorten the time accorded to leisure. It is hateful to the spirit to be robbed of the time for 
merriment.” In an inscription on a 20th century B.C. tombstone, he said, “I am one who used every day to 
the full, wasting no part of it. Never did I miss a moment of bliss.” In this case, it can be said that at least the 
upper classes and the pharaoh had time for fun and sports. This attitude led to the carving and paintings of 
daily life in the graves of the elite. These images are our main source of information about Egyptian sports. 
In addition to adults, visuals documenting children were also found. For example, at the Saqqara Ptahhotpe 
cemetery in Lower Egypt, there are reliefs and stone carvings that show naked boys wrestle and play 
children's games [38]. In addition, in a Middle Kingdom limestone from Kahun, two children are shown 
wrestling [22]. 

In ancient Egypt, the identification of Pharaohs with the state ensured that power and prosperity were 
gathered on one person, so their definition as a ritual, not as an athlete, attributed the value given to physical 
power to the person of the pharaohs. Ancient Greece was ruled by democracy. Officially, along with the 
Emperors and rulers, the police (city-states) were ruled by a council. Although it does not functionally 
resemble today's assemblies, it had at least a guiding task. The Olympic Games, which were organized for 
the first time in 776 B.C., expanded in the Hellenistic Period and continued its attraction. Emperors and 
rulers supported the games as religious and social activities considering their military and political effects. In 
the Roman Empire, Greek-style games started to be organized by the emperors since 186 B.C. due to political 
concerns. 

3. Discussion and Conclusion 

The concept of sports, whose equivalent is not known in the Egyptian language, appeared as a 
cultural element, and, like all aspects of Ancient Egyptian culture, it was closely related to religion. Sport has 
been a part of cultural unity by continuing its development in parallel with human history. 

It is understood that wrestling was first seen in Sumerians in the historical process and passed to 
Ancient Greece through Egyptians and Hittites. 

It can be said that wrestling is a traditional sport in Egypt, which is one of the civilizations that have 
ancient records. In today's modern wrestling, we also see clothes that we are familiar with, technical-tactical 
movements and similar maneuvers in Egyptian wrestling. From the images related to wrestling techniques 
found in the Medinet Habu temple, it is understood that children wrestle. 

The fact that the sports activities of the period are not as we understand today, but rather to be 
physically strong and ready for battle at any time, are findings show that sports existed much earlier than 
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Greek culture. 
Wrestling has been the exercise of ordinary people, as well as the propaganda tool of the pharaohs. 

However, there was no evidence that soldiers from different classes and the upper layer did fun and 
organized a competition between them. According to Heredotus, the participation of Ancient Egyptians in 
Greek type gymnastics competitions at Perseus Festival reveals that such competitions were not held in 
Egypt. The absence of such competitions in Egypt directly affected the sports activities, prevented the 
formation of a sports culture at the points of institutionalization and economic support, and thus, it was 
insufficient to spread. 

The upper layer preferred games that require less movement and watched the performance of 
professional athletes and acrobats. From this point of view, it is clear that poorer classes do not claim to be 
athletes. This can have multiple causes. There is no information on a sponsorship-like system in the 
evidence. For this reason, wrestlers may not have sufficient economic power to meet their needs such as 
transportation, accommodation, and nutrition for competitions held in another settlement. In addition, it 
may be another reason not to award any prizes at the end of the competition. 

Because the ancient Egyptians formed their armies from the warrior tribes of Nubia, the upper part 
lived thousands of years of luxury and safely in the Nile valley. Therefore, it would not be expected to 
develop sports in such an environment. As mentioned above, there was no sponsorship understanding in 
Ancient Egypt. Administratively, monarchy was prevalent. The fact that the upper layer, which holds the 
economic power, does not support wrestling and athletics-style sports activities and remains an audience, 
prevented the progress of athletes and organizations. If we look at the ancient Greek example, it was 
administratively governed by democracy and money did not belong to one person, it was relatively 
common, especially aristocratic families. Therefore, sports activities in Ancient Greece were accepted and 
progressed in terms of social, cultural, economic and administrative aspects than in any other state in that 
period. 

As stated by Goldblatt and Acton, five of the six techniques depicted in Ptahhotep's (c. 2300 BC) tomb 
paintings are still used by today's Olympic athletes [39]. The techniques of yoke, hand nape, headlock, single 
leg tackle and switch in ancient Egypt continue to be applied in today's wrestling. In addition to these, 
double leg tackle, arm pulling, body lock, arm drag, leg sweep, single arm, fireman's carry, back souple, 
ankle lace and suplex techniques are applied alone or in connection. 
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Abstract  
The rapid development of modern science requires special attention to defining the essence of 

scientific terms. Until it is built on the logical basis and a clear system of fundamental concepts, researchers 
will have significant difficulties, as the definition of the concept immediately identifies certain priorities. If 
we consider the concept of "education" as an activity aimed at human development, then two main tasks are 
obvious: organization of activity and development of the subject of educational influence (a person cannot 
be an object at least in pedagogy). 

In our works we have repeatedly tried to prove that for all the humanities three basic concepts can be 
used as basic ones: 1. Person, individual, personality. 2. Education, upbringing, development. 3. Law, 
system, science. 

To understand the perspective directions of the development of pedagogical science and practice, the 
conclusions of the experts of the Roman Club are important. The anniversary document with the eloquent 
name "Come On" outlines the following priorities: information technologies should promote interpersonal 
relationships, universal values as the quintessence of human wisdom, learning for oneself, cultural diversity, 
ecological culture, the transition from systemic to integrative thinking. 

In order to make a prognostic assessment of the development of society over the coming decades, it is 
advisable to draw attention to another document in understanding the essence of new challenges. In some 
countries at the government level, groups of leading experts have prepared some kind of reports on 
intellectual capital. This document is characterized primarily by a comparative approach. Each conclusion is 
justified in comparison with other countries. In addition, a kind of methodological basis was successfully 
selected, which made it possible to avoid the chaotic accumulation of information. We mean personology, 
the development of a person from the prenatal period (that's why "ancestral" politics comes first) to old age. 
At the same time, the analysis of monographic studies leads to the conclusion that even the very concept of 
"intellectual capital" has dozens of contradictory definitions. 
Keywords: science, patterns, person, individual, personality. 

Introduction  

The analysis of monographic studies, the content of the dissertations suggests that one of the biggest 
problems is the violation of the requirements of logic for definitions (inadmissibility of denial, use of 
tautology, concepts in definition can not be more complicated than the concept itself, the most important 
structural components should not be replaced by accumulation). We suggest that even common concepts 
have ambiguous definitions. For example, try to find the one that complies with the logic behind the 
definition of "health". World Health Organization experts say it is "a state of complete physical, mental and 
social well-being, not just a lack of illness or diseases." Consequently there are two problems. We will not 
find a specialist who will explain the meaning of the word "full". In addition, it should be noted that the 
definition is inadmissible to deny the level of "not just absence" [Bilavych, 2020; Elіta: vytoky…, 2011]. 

Literature Review 
In today's context, the problem of affirming the value system is gradually becoming a priority in the 

humanities. This is due to many socio-economic factors. In particular, the researchers emphasize the fact that 
"in 1959, professor D. Bell from Harvard University, speaking at an international sociology seminar in 
Salzburg (Austria), first used the concept of "post-industrial society" in the currently widely recognized 
context - to define the society where the industrial sector is losing its leading role as technology grows, and 
science is the main productive force. The development potential of this society is increasingly determined by 
the scale of information and knowledge it has at its disposal. Meanwhile, the importance of personal aspects 
is growing. 
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I. Stets’ko, researching students' understanding of the concept of "empathy" conducted a comparative 
description of gender characteristics, as well as evaluated the differences between students of different 
specialties. The specific aspects of altruism were distinguished i.e. compassion for people and animals, 
empathy, good attitude to others, ability to understand others, sympathy (love) for others, caring attitude 
towards others, charity, willingness to help others [Stets’ko, 2013, p.337]. It is proved that a certain 
percentage of the respondents misinterpret the concept of "empathy", identifying it with antipathy (negative 
attitude, hostility) towards a person; indifference. As we can see at this stage, there is an opportunity to 
make changes in the educational process. 

Among the researches of recent years we should draw your attention to M. Sokol's dissertation "The 
system of pedagogical concepts in the history of pedagogical science development (XIX - XX centuries)" 
submitted in 2018. Many shortcomings have been proved, including chaos, interpenetration, replacement of 
certain concepts by others, borrowing, mechanical transfer of concepts from one branch of science to 
another, clarification of content, arbitrary interpretation, displacement of certain concepts by others. The 
author, under the guidance of professor A. Vykhrushch, conducted a systematic evaluation of such concepts 
as "education", "upbringing", "teaching", "didactics", "person", "individual", "personality" and their 
explication in the format of summary tables. M. Sokol concluded that the interpretation of the conceptual 
apparatus is diverse. The author suggested six stages of formation of the basic concepts system in pedagogy: 
ethno-pedagogical; Christian; philosophical; philological and pedagogical; scientific and pedagogical; 
integration-comparative [Sokol, 2018]. 

T. Khvalyboha considered the definition of the term "education" in the writings of American scholars 
and in English dictionaries, and also compared their proposals with the conclusions of Ukrainian educators. 
Leading American scientists, first of all, highlight the following features of education: 1. The action or set of 
actions aimed at acquiring knowledge. 2. The process of knowledge acquisition by a person. 3. The field of 
human activity related to learning methods and techniques. 4. The set of knowledge, skills, abilities acquired 
in the learning process. 5. Information about a specific subject obtained in the learning process. 6. Official 
activities for public education in specially created institutions. 7. The stage of human development related to 
the acquisition of qualifications [Khvalyboha, 2020]. 

We consider this idea to be a promising one, as dictionaries are intended for the general public and 
authors offer mostly defined approaches to definitions. Interestingly, none of the authors have paid attention 
to the aspect that we have been offering for the last 25 years: "Education for Light and Peace", that is, an 
activity aimed at the spiritual development of "illumination of the soul" and the preparation of man for life 
in the world. 

The importance of the works of the prominent Polish teacher W. Okon is particularly important 
[Okon, 2001, p. 182].  

Results 
Delivering lectures to students, graduate students, teachers, lecturers, we constantly repeat the thesis: 

"If you want to be a happy person, a successful professional - look for patterns." For the researcher, a teacher 
or a lecturer, this seems to be a priority. Actually considering this stage of development we speak about 
patterns as certain tendencies. The time will come and questions will be raised about the laws, but 
unfortunately this is a distant prospect.  

In the academic interpretative vocabulary, regularity is regarded as an objectively existing, constant, 
and necessary relationship between objects, phenomena, or processes arising from their internal nature, 
essence. In addition, the authors note that this is a basic provision of any science, the law, reflecting the 
causal relationship between phenomena, characterizes the course of certain processes in nature or society. 

Traditionally, there are three groups of laws: universal, common to large groups of phenomena, 
specific laws. 

In philosophy, determining the main areas of research it is often used the concept of regularity. For 
example, epistemology is traditionally regarded as a section of philosophy that studies the patterns of 
human cognitive activity. Logic, according to most researchers, is defined as the science of the laws and 
forms of correct thinking that leads to truth. In the context of our issue, the idea of openness, incompleteness 
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of knowing the truth, as well as 7 important principles are important: objectivity, cognition, creative 
reflection, dialectic, practice, historicism, concreteness. 

There are the three basic laws of dialectics of particular importance such as the mutual transition of 
quantitative changes into qualitative ones, unity and the struggle of opposites, the denial of objection as a 
component of the development process. 

It is worth noting another important moment. One group of scientists argues that the pattern is a kind 
of transition to the establishment of laws, a certain trend due to the complexity of the studied phenomena. 
The second group considers law as a system of regulations, a higher level of knowledge of reality. We are 
more impressed by the first view of the issue. 

Taking into consideration all the achievements of modern science, a person remains the greatest 
mystery. Philosophers, writers, educators, psychologists, theologians, biologists, representatives of virtually 
all sciences, in one way or another, seek to unravel such a phenomenal phenomenon as patterns of human 
development. We believe that personology is a perspective issue for the research, which aims to analyze 
human development from prenatal period to death. We will not be surprised us if the experts of the future 
analyze the impact of genealogy on an individual in several generations. 

Traditionally, it is advisable to begin the study of the humanitarian problem with folk traditions. The 
proverbs where the wisdom of the people is concentrated, as well as songs and traditions, outline the whole 
range of problems relevant to modern science: family, birth, activity, rest, fear, love, friendship, 
communication, time, old age. All these problems, if not solved, are at least outlined as important. It should 
be noted another important moment. If we compare the folk wisdom of different peoples, we will see a 
striking similarity in both content and form. Each issue is the direction of scientific research from perinatal 
psychology to tonatology. 

Let's try to understand the definition of the main concept. At present, the trend towards a simplified 
approach based on Latin analogues is becoming apparent. The well-known expression of homo sapiens is a 
peculiar priority. We immediately see a violation of the requirements of logic. However, tautology is 
inadmissible in any definition. In addition, the very concept of "reasonable" is no less complicated. This 
tradition is gaining in popularity. This is evidenced by the following suggestions: homo habilis – a person 
able; homo ergaster – man working; homo erectus - a person who walks straight. The well-known Polish 
scientist Cz. Banakh offered a number of definitions for the pedagogical encyclopedia, in particular homo 
faber – a human master; homo economicus – economic; homo sociale – public; homo esteticus – aesthetic; homo 
educandus – the learner; homo creator – creative; homo consumens – consuming; homo viator – traveling; homo 
inteligens – intelligent; homo politicus – political; homo amans – loving; homo religiosus – religious; homo esperans 
– hopeful; homo ludens – played; homo schizofrenicus – man "forked", schizophrenic; homo eligens – selectable; 
homo transgressivus – a person who goes beyond what is possible [Banakh, 2003, p.593]. 

Numerous dictionary authors cannot find a common language. As a rule, it is emphasized that the 
human being is biosocial, which is characterized by articulate language, higher mental functions (abstract-
logical thinking, logical memory), which is able to create tools and use them in the process of social work. 
Each of these views can be easily denied. As a result, a person who can no longer speak can not even be 
called a person, as well as children who do not create tools. 

Somewhat better definitions are provided by philosophers. For the most part, attention is drawn to the 
fact that it is a living being who needs and satisfies them in the production process through communication 
and the ability to transform the world and itself consciously and purposefully. 

We used the following definition during the lectures. Man is a living being capable of development. 
First of all, we were impressed by the conciseness of the definition. Realizing over time that the definition of 
"all creatures great and small" found the necessary clarification. The definitive definition has been offered 
over the last twenty years as follows: "Man is a living being capable of development and self-discovery." 

An interesting choice of opinion is offered by the authors of "Wikiquotes": "the man is also the only 
animal able to laugh" (Aristotle); "A person outside society is either God or a beast." (Aristotle); "I am 
human, and nothing human is strange to me." (Publius Terence); "A man is a lance, tucked between a beast 
and a superman. It is dangerous to step on a rop*e, it is dangerous to walk on it, it is dangerous to look back, 
it is dangerous to fear to shudder and stop. The greatness of man is that she is a bridge, not a goal, and to 
love a person can only be because she is a transition and a death."(F. Nietzsche); "I made man the object of 
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my worship. Of course, I managed to find out how low it could fall. But it only increases my respect for her 
because she allows us to appreciate the heights she has reached." (Jack London); "I was convinced that the 
existing definition of "human is a smart animal" is false and somewhat premature, an animal that is sensitive 
to the mind "(G. Gorin) [Vіkіcytaty]. 

Obviously, the process of scientific search must be continued. At least because this topic remains 
perhaps the most perspective and least explored. During M. Amosov's public lecture in Kiev more than 
thirty years ago, we asked a scientist, a prominent cardiologist, to comment on the thesis that the more 
complex the system is, the more it cares for its self-preservation. We continue to think about this question. 

No less complex are the concepts of "individual" and "personality". Let's try to use the above 
methodology to evaluate the dynamics of these concepts. 

We regard the individual as a person with a unique quality system. That is, an individual is a living 
being capable of development and self-discovery, which has a system of unique qualities. 

Personality is an individual who are capable of self-improvement and creativity. A benchmarking 
system is used to evaluate the nature of scientific definitions in our science school (Vykhrushch). In each 
definition there is a certain structure, separate logical elements. If they are distinguished, the author's 
position, advantages, and disadvantages of the author's definitions become apparent. Here are some 
examples from our science school. 

M. Sokol, analyzing the definition of the basic concept of "upbringing" in the works of national 
educators identified the following structural elements: 1. The process of human development. 2. 
Implementation of education. 3. Mental development. 4. Development of moral qualities. 5. Physical 
development. 6. Spiritual development. 7. The acquisition of Christian values. 8. Moral and aesthetic 
direction. 9. Character formation. 10. Feeding. 11. Directed action of an adult on a child, a teenager. 12. 
Bringing it to independence. 13. The fulfillment of its purpose on earth. 14. Guidelines. 15. Training. 16. 
Knowledge training. 17. Taking care of daily needs. 18. Improvements [Sokol, 2018].  

However, the polish researchers focus on the following aspects: 1. The development of the mind. 2. 
Development of decency. 3. Preparation for learning. 4. The influence of the older generation. 5. Tips and 
advice. 6. Improve yourself. 7. The process of becoming a citizen. 8. Transformation into an educated person. 
9. Development of Christian values. 10. Physical development. 11. Ensuring the happiness of the individual. 
12. Formation of skills and habits. 13. Knowledge assimilation [Banakh, 2003; Okon, 2001].  

Using the coefficient of concordance, we can obtain a mathematical comparison of the positions of 
representatives of different countries. 

In the abstract of the doctoral dissertation T. Khvalyboha analyzes the problem of the quality of 
education. The separation of the seven structural elements made it possible to understand the essence of the 
problem better (in the final version, the eighth component of the definition i.e. the level of mastering a 
student's educational program of an educational institution) is highlighted. 

Table 1: Definition of "quality of education" in the writings of American educators of the XX – XXI centuries 

Concept structure 
Author 

1 2 3 4 5 6 7 

Ph. Crosby +  +   + + 

J. Walsh +   + +  + 

L. Sherr +  +     

L. Daniela   + +    

K. Shattuck   +  +  + 

K. Manning + +    +  

J. Dew  +  + +    

1. The need for the knowledge gained in specific conditions. 2. The role of education in improving the 
quality of life. 3. The effectiveness of knowledge in work after graduation. 4. Status and effectiveness of the 
education process in society. 5. Compliance with education needs and expectations of society. 6. Satisfaction 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

77 
 
 

of the expectations of the participants of the educational process with the services provided by educational 
institutions. 7. The level of success, socialization of the citizen (Table 1) [Khvalyboha, 2020]. 

It is important to combine the scientific assessment of the system of basic concepts with the need for 
their correct use in the educational process, which implies a high level of didactic culture of the teacher. It is 
important that students not only learn the definitions mechanically, but also understand the in-depth 
content [Melnychuk, 2019, p.166; Nakhaeva, 2020, p. 28]. 

One of the most promising and at the same time the least studied phenomena of modern education is 
the systematic study of foreign students' learning. It is no coincidence that in 2003 the Ministry of Education 
and Science of Ukraine established the state enterprise "Ukrainian State Center for International Education", 
which offers employees not only a list of higher educational institutions, but also a set of educational 
programs, various forms of assistance with admission, visa support, as well as monitor the learning process, 
develop advertising and information projects, explore opportunities for international cooperation. Statistics 
cannot help but can be rather interesting. According to the Ministry of Education and Science of Ukraine, 
75605 students from 154 countries of the world study in our country. Among the leaders are India – 14958, 
Morocco – 7390, Azerbaijan – 6228, Turkmenistan – 5033, Nigeria – 3552, Egypt – 3412, Turkey – 3254, China 
– 2721, Israel – 2460, Georgia – 2397. It should be noted that top four places among the five most prestigious 
universities are taken by the medical ones. 

The above trends confirm the activity of Ternopil State Medical University. Currently, over 2000 
representatives from other countries are studying here. Successful learning and social adaptation of young 
people largely depend on the study of the essence of the main concepts. 

In the 2018-2019 academic year PhD student T. Khvalyboha conducted an interesting study under our 
leadership (Vykhrushch) where 420 first-year students of the medical, dental and pharmaceutical faculties 
and the Institute of Nursing participated. As an example, consider the answer to the question "What 
qualities should a successful doctor have?" (Fig. 1) Most foreign students were referred to as rationality (71), 
kindness (46), honesty (33), communication skills (31), and practical skills (31). This demonstrates the 
students' awareness of the significant role of professional skills. 

 
Fig 1. The results of the analysis of students' answers to the question “What qualities should a successful doctor 

possess?” 

At first glance, defining the essence of a system of basic concepts is a theoretical problem. In fact, it is a 
basic concept, understanding its structure defines a kind of vector lines, a coordinate system for building an 
effective process, managing certain activities, priorities, values. 
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Сonclusions 
Summarizing the above aspects, a number of perspective studies can be identified. We believe, the 

experience of the past years is still insufficiently used in the universities, in particular the unique technology 
inherent in the Socratic dialogue, the didactic system of Ya. Komenskyy as well as the best practices of 
classical universities in the development of culture. The method of projects does not lose its relevance. It is 
important to consider the features of the future specialty of students. For example, the specifics of future 
physicians' activities require special attention to the anamnesis, which is based primarily on empathy, the 
ability to ask logical questions, to hear the patient, communication aimed at improving the health of the 
patient. The technique in which the student acts as a doctor or a teacher is rather perspective. Business 
games allow you to prepare for medical consultations. Studying medical terminology in the context of a 
cognitive-orientation paradigm requires updating established technology to accomplish its tasks. Methods of 
using mind map, preparation of comparative tables to determine the essence of the system of basic concepts, 
case method, monitoring, development of questionnaires, preparation of letters to experts, literature review, 
including dictionaries, peer review, self-assessment, brainstorming, student scientific conference, portfolio. 
All of these proposals imply the widespread use of modern information technologies. The problem of 
manipulation prevention is becoming increasingly important. This problem has various aspects. 
Competition between firms that provide the market necessitates the training of young professionals to 
understand the content, forms, methods of manipulation technologies. 

Many years of experience confirm the feasibility of a kind of "early start". We mean the level of 
creative, scientific tasks of increased complexity. However, this requires appropriate methodological training 
of the teacher. 

 In the dissertations, which will be submitted in the future, first in the tasks, later in the purpose, and 
also in the title the concept of "regularity" will appear. It should be noted that modern researchers, 
understanding its importance but also aware of the complexity of finding patterns, use other words "trends", 
"conditions", etc. The authors of the new generation of textbooks will not declare the idea of the benefits of 
an interdisciplinary approach, but will try to combine the achievements of pedagogy, philosophy, 
psychology, sociology, disciplines of the natural cycle and will try to apply the specific patterns of human 
development to the level of personality. 

It is advisable to review the main priorities in educational policy. First of all, changes are needed in 
assessing test capabilities. Test as an element of the system is effective and appropriate. Hundreds, 
sometimes thousands of tests for one subject negate the possibilities of the technique, moreover they cause 
harm. In general, in a professional activity the person will not answer the chaotic questions, but will solve 
specific practical problems. Perhaps this is the reason for the popularity of the case method. The well-known 
thesis about the dialectical way of knowing the truth by means of living contemplation, abstract thinking 
and practice is irrelevant. 
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Abstract 
Sedentary behavior refers to certain activities in a reclining, seated, or lying position requiring very 

low energy expenditure. High prevalence of sedentary behaviors in today’s society is a growing public 
health concern. Sedentary behavior and physical inactivity are among the leading modifiable risk factors 
worldwide for cardiovascular disease and all-cause mortality. Excessive sedentary time increases the risk of 
cardiometabolic diseases (CD), such as obesity, hyperglycemia, dyslipidemia and hypertension. Physical 
activity (PA) and exercise have established protective effects on health, and its potential benefits span across 
the prevention, management, and treatment of cardiometabolic disease. 

In this review study, the relationships between physical activity and cardiometabolic diseases and the 
effects of physical activity on cardiometabolic diseases were examined.  
Keywords: Sedentary Behavior, Physical Activity, Exercise, Cardiometabolic Diseases 

Sedentary Behavior and Health 
Sedentary behavior (SB) style one of the biggest public health problems in the 21st century and physical 

inactivity and light physical activities – has been described as an “unhealthy and costly lifestyle” [1,2].  SB is 
often described as “any waking behavior characterized by an energy expenditure ≤1.5 metabolic equivalents 
(METs), while in a sitting, reclining or lying posture” [3,4] and includes activities such as television 
watching, driving, seated electronic play game and computer use, reading, and study time arts and crafts, 
listening to music, social interactions and personal care [5,6]. 

Generally, these habits are considered different from practicing small amounts of PA, a behavior in 
which the individual also fails to engage in moderate or vigorous PA that would require energy expenditure 
above 3 metabolic equivalents [7,8]. There is strong evidence that sedentary behavior is independently 
related to a greater risk for all cause chronic disease and premature death [9-11]. 

Low physical activity is decreases resistance to various diseases, increases risk of many diseases such 
as; type 2 diabetes and obesity, cardiovascular disease, hypertension, [12,13] abnormal glucose metabolism 
and some types of cancers are among the most important causes of death and disability [8,14]. On the other 
hand, various studies have shown that PA, particularly when performed within the domain of leisure time, 
is inversely associated with cardiometabolic diseases (CD) including obesity, hyperglycemia, dyslipidemia 
and hypertension [8, 15-17]. Nowadays, health guidelines and most research is emphasized in this area have 
focused on regular PA order to maintain a healthy life and to have both preventive and improving effects for 
many diseases [18,19].  

Physical Activity and Exercise 
Physical activity (PA) and exercise are often used interchangeably, but these terms are not 

synonymous. PA is defined “movement that increases heart rate and breathing any bodily movement 
produced by the contraction of skeletal muscles that results in a substantial increase in caloric requirements 
over resting energy expenditure [20,21]. Exercise is a type of physical activity consisting of planned, 
structured, and repetitive bodily movement done to improve and/or maintain one or more components of 
physical fitness [20,22,23]. Regular PA is very important part of wellbeing and health living. Generally active 
people are live longer and have more low risk of adverse health condition [24]. In addition, PA is primary 
and secondary prevention of chronic diseases and the decrease in all-cause mortality is compelling [25-27]. 
PA showed that many positive health effects for people such as, decreased risk of Type 2 diabetes, 
osteoarthritis, osteoporosis, obesity, some cancers types, cardiovascular diseases, dementia, depression, 
stress and anxiety [22, 28, 29]. In addition, PA can improve blood parameters, aerobic capacity, balance, 
flexibility, posture, and mobility and there is evidence to suggest the benefits of PA may also extend to 
greater job satisfaction and improved cognitive functioning [30-33]. Exercise training has been shown to 
significantly reduce cardiometabolic risk factors [34]. In particular, the combination of aerobic and resistance 
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training has been associated with increased mitochondrial biogenesis [35], improved vascular function, 
lipidemic profile and reduced inflammation [36] all of which are factors known to reduce cardiometabolic 
disease risk [37,38].  

Over 20 year ago, the American College of Sports Medicine (ACSM) in conjunction with the Centers 
for Disease Control and Prevention (CDC) [39], U.S. Department of Health and Human Services [40] and the 
National Institutes of Health [41] issued landmark publications on PA and health. An important goal of 
these reports was to clarify for exercise professionals and the public the amount and intensity of PA needed 
to improve health, lower susceptibility to disease (morbidity) and decrease premature mortality. 

 In addition, these reports documented the dose-response relationship between PA and health (i.e., 
some activity is better than none, and more activity, up to a point, is better than less) [39-41].  In 2010, World 
Health Organization (WHO) and German Physical Activity Recommendations produced recommendations 
on the type and frequency of physical activity for optimal health benefits for youth, adults and older adults 
[42,43].   

1. Adults aged years 18–64 should do at least 150 minutes of moderate-intensity aerobic physical 
activity throughout the week or do at least at least 75 minutes/week of vigorous-intensity aerobic 
physical activity; or aerobic physical activity in a corresponding combination of both intensities. 

2. Aerobic activity should be performed in bouts of at least 10 minutes’ duration. 
3. For additional health benefits, adults should increase their moderate-intensity aerobic physical 

activity to 300 minutes per week, or engage in 150 minutes of vigorous-intensity aerobic physical activity 
per week, or an equivalent combination of moderate- and vigorous-intensity activity.  

4. Muscle- strengthening activities should be done involving major muscle groups on 2 or more days a 
week [42,43].       

Obesity 
The World Health Organization (WHO) defines obesity as “abnormal or excessive fat accumulation 

that may impair health” [44].  Obesity has become a growing global public health problem, owing to its high 
prevalence and substantial morbidity and mortality [45]. It is estimated that at present, approximately 40% 
of the world’s adult population is overweight or obese [46].  WHO developed the Global Action Plan for the 
Prevention and Control of Non communicable Diseases 2013–2020, aiming at a 25% relative reduction in 
premature mortality from non-communicable diseases by 2025 and a halt in the rise of global obesity to 
match the rates of 2010 [47,48]. The increasing prevalence of obesity has prompted further research on the 
risks related to excessive adiposity [49]. Moreover, there are many indicators that inflect body fat 
distribution, including body mass index (BMI), waist circumference (WC), visceral adipose index (VAI), 
body fat percentage (BFP) and waist-to-height ratio [45]. Obesity is associated with adverse cardiometabolic 
risk factors, including dyslipidemia, insulin resistance, hypertension, and metabolic syndrome [49-51].  

Obesity, especially abdominal or visceral obesity is associated with metabolic syndrome and 
cardiovascular disease and also an independent risk factor of all-cause mortality [52-56]. Abdominal fat and 
visceral fat is reported to be more strongly associated with increased risk of hypertension, type 2 diabetes, 
dyslipidemia and metabolic syndrome [57-59]. PA promotes a negative energy balance by increasing total 
energy expenditure [60,61] and thus, could play a key role in both prevention and management of obesity 
[62]. Aerobic exercise five times a week resulted in lower obesity indices, including body weight, BMI, waist 
circumference, and percentage body fat [63]. Interestingly, growing evidence suggests that chronic PA with 
or without significant changes in body weight is associated with significant reductions in visceral obesity 
[64,65].               

 Hyperglycemia 
Hyperglycemia is the most prominent sign that characterizes diabetes.  Diabetes, a multifactorial 

disease, can be classified as two major subtypes: type 1 diabetes and type 2 diabetes which differ in both 
metabolic and hormonal characteristics [66].  Hyperglycemia develops in type 2 diabetes when there is an 
imbalance of glucose production (i.e., hepatic glucose production during fasting) and glucose intake (i.e., 
food ingestion) as opposed to insulin stimulated mainly skeletal muscle [67].  In addition, hyperglycemia 
occurs due to various reasons such as diabetes mellitus type I and type II, obesity, stress, pancreatic failure, 
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drugs such as glucocorticoids, and estrogen. Numerous studies have correlated hyperglycemia with an 
increased risk of cancer [68,69].  Hyperglycemia also causes inflammation [70] via increasing obesity [71] gut 
permeability [72] and LDL levels in humans [73,74].  Hyperglycemia may be caused by a number of factors 
including aggressive insulin reduction, insulin omission, or carbohydrate overconsumption for fear of 
hypoglycemia [75].  Intense aerobic (≥80% VO2max) [76]   and anaerobic [77,78] exercise can also increase 
glycemia in early recovery in diabetic and nondiabetic individuals. Importantly, this rise in glucose is 
associated with a rise in circulating insulin levels in nondiabetics to restore glucose homeostasis [79].   

Very intense exercise such as sprinting [78] brief but intense aerobic exercise [76] and heavy 
powerlifting [80,81] may promote hyperglycemia, especially if starting blood glucose levels are elevated [76].  
Hyperglycemia risk is mitigated if intense activities are interspersed between moderate-intensity aerobic 
ones [82-84]. Aerobic exercise refers to a durable exercise that increases the inhalation, delivery, and 
utilization of oxygen in the body [85,86]. Studies have shown that aerobic exercise plays an essential role in 
secondary prevention of diabetes [87] and can improve insulin sensitivity and blood glucose and lipid 
metabolism, thereby reducing insulin dosage and improving glycemic control [88-90].   

Dyslipidemia 
Dyslipidemia is characterized by an abnormal concentration of one or more of the blood 

lipids/lipoproteins prevalence of dyslipidemia among may involve a combination of increased total 
cholesterol (≥240 mg/dL [6.20 mmol/L]), LDL-C (>160 mg/dL [4.13 mmol/L]), and triglyceride levels (>200 
mg/dL [2.25 mmol/L]) or decreased HDL-C (<40 mg/dL [1.03 mmol/ L]) [91]. Dyslipidemia can contribute 
to the risk for a major cause of ischemic heart disease [92] and atherosclerosis [93], hypertension, type 2 
diabetes, nonalcoholic fatty liver disease [94-97] and the main risk factors for the development and 
progression of cardiovascular disease (CVD) [98]. Because dyslipidemia is associated with body mass [99] 
some have suggested that lifestyle modifications geared at decreasing body mass, such as increasing 
physical activity and reducing sedentary behavior, could potentially alleviate the condition [100]. Indeed, 
physical activity– induced reductions in visceral fat have been shown to independently predict 
improvements in lipid status [101]. A structured aerobic exercise program using large-muscle groups (for 
example, running, walking, cycling, or swimming) greatly enhances weight reduction.  

Studies of weight loss with or without exercise suggest that exercise can optimize lipid levels [102]. A 
few encouraging signs for this association include the finding that light PA (e.g., light walking) decreases 
dyslipidemia indicators such as TC and high-density lipoprotein (HDL) cholesterol [103-105]. On the other 
hand, one study found that high intensity interval training program was effective for restoring the lipid 
profile in women with dyslipidemia, as well as for restoring fasting glucose in women with dyslipidemia 
associated with hyperglycemia [106]. Exercise therapy is important for patients with dyslipidemia [107, 108].  
There is no debate in that exercise therapy prevents CVD, and CVD prevention is the major goal of 
dyslipidemia management.  Exercise prescription for controlling dyslipidemia are similar to those for CVD 
prevention [107, 109, 110]. In general, at least 150 minutes of moderate intensity aerobic exercise per week is 
recommended and exercise should be performed 4 to 6 days a week and at moderate intensity, which is 
about 55% to 75% of the maximum heart rate is appropriate [40,111].    

Hypertension 
Hypertension or high blood pressure is the foremost risk factor of cardiovascular diseases which in turn 

are the leading cause of death globally [112- 114].  Global statistics show that about 1.13 billion adults are 
living with hypertension [115] but as populations age, adopt more sedentary lifestyles, and increase their 
body weight, the prevalence of hypertension worldwide will continue to rise. It is estimated that the number 
of people with hypertension will increase by 15–20% by 2025, reaching close to 1.5 billion [116,117]. 
Hypertension is one of the main public health challenges because of its high frequency and associated risks 
of cardiovascular and kidney diseases such as myocardial infarctions, strokes, and renal failures [118- 120].    

In addition to, hypertension has a central role in cardiometabolic disease and is usually associated 
with metabolic disorders, such as insulin resistance, obesity, and dyslipidemia [120, 121]. In the Framingham 
heart study, patients with high-normal blood pressure (systolic blood pressure 130- 139 mmHg, diastolic 
blood pressure 85-89 mmHg, or both) were twice as likely to have a cardiovascular disease risk compared to 
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those at low levels [122, 123] The 2017 American College of Cardiology/American Heart Association 
(ACC/AHA). Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure 
in Adults provided recommendations for the hypertension definition, systolic blood pressure (SBP) ≥130 mm 
Hg, and/ or diastolic blood pressure (DBP) ≥80 mm Hg, instead of previous SBP ≥ 140 mm Hg and/or DBP 
≥ 90 mm Hg. 2017ACC/ AHA High Blood Pressure Guideline, the levels of hypertension were further 
classified into stage 1 (SBP 130‐139 mm Hg and/ or DBP 80‐89 mm Hg) and stage 2 (SBP ≥ 140 mm Hg 
and/or DBP ≥ 90 mm Hg) [124, 125]. Hypertension is closely associated with inactive lifestyle [114]. 
Inactivity is a major risk factor for high blood pressure, and sedentary individuals have up to a 50% greater 
likelihood of being hypertensive as compared to more active counterparts [126].  Lifestyle modifications are 
advocated for the prevention, treatment, and control of hypertension, with exercise being an integral 
component [127]. PA or exercise programs that primarily involve endurance activity prevent the 
development of hypertension and lower blood pressure (BP) in adults with normal BP and those with 
hypertension [114,127]. 

 Meta-analyses have shown that aerobic [127-130] and dynamic resistance exercises [127, 129, 131-133] 
effectively lower BP in hypertensive adults. Due to the clinically important role of physical activity in the 
prevention of hypertension, hypertensive patients should be advised to participate in at least 30 min of 
moderate intensity (40-<60%VO2R) dynamic aerobic exercise (walking, jogging, cycling, or swimming) on 5–
7 days per week. Performance of resistance exercises on 2 - 3 days per week can also be advised. For 
additional benefit in healthy adults, a gradual increase in aerobic physical activity to 300 min a week of 
moderate intensity or 150 min a week of vigorous intensity aerobic physical activity, or an equivalent 
combination thereof, is recommended [117,127, 134]. 

Conclusıon 
Sedentary behavior is associated with an increased cardio metabolic risk and early mortality.  Physical 

activity and exercise promotes cardiometabolic wellness and is effective in the prevention and treatment of 
cardiovascular disease, diabetes, and obesity-related conditions. In addition, evidence indicates that regular 
physical activity or exercise in sufficient amounts can lead to substantial decreases in obesity, dyslipidemia, 
hyperglycemia and hypertension with associated improving such as healthier body composition, higher 
cardiorespiratory fitness, lower levels of insulin resistance markers, in systolic and diastolic blood pressures 
as well as reduction of LDL-C lipid profile. Inactive people should start with small amounts of physical 
activity and gradually increase duration, frequency and intensity over time. Generally recommended all 
adults should do at least 150 minutes of moderate-intensity aerobic physical activity throughout the week or 
do at least at least 75 minutes/week of vigorous-intensity aerobic physical activity or aerobic physical 
activity in a corresponding combination of both intensities.  
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Effect of Plyometric Training on Vertical Jump Performance (A Meta-
Analysis Study) 

Mehmet Özdemir and İdris Kayantaş  
Bingöl University- Physical Education and Sports Academy–Bingöl, Turkey. 

Abstract 

The main purpose of this study is to determine the effect size of teachers on vertical jump performance 
of plyometric training. about the effects on vertical jump of plyometric training method in Turkey The 
Council of Higher Education in the National Thesis Archive, Google academic journals parking graduate has 
been published on the websites of theses and involved screening method of the research article 31 master's 
thesis, 5 doctoral thesis and 7 research article 43 studies in accordance with the inclusion criteria were 
discussed. The total number of samples within the scope of the studies is 1188. In addition, age, training 
duration, sports branch and publication type variables were analyzed as the moderator who could not 
participate in the primary research. It is considered that the studies to be included in the research are within 
certain criteria. Criteria determined for the research; The study is a postgraduate thesis or research article, 
plyometric training has been studied, there are experimental and control groups in the study, pre-test and 
post-test data are included, and the arithmetic mean and standard deviations of the studies are included. 
Comprehensive Meta-Analysis (CMA) program was used in experimental meta-analysis. According to the 
meta-analysis data of our study, when the effect of plyometric training on the vertical jump feature was 
examined, it was found that it had a medium effect size with an effect size of 0.714. For the development of 
the vertical jump feature, plyometric training can be said to be moderately effective. 
 Keywords: Training, Plyometric, Plyometric Training, Meta-Analysis 

Introduction 
It takes place in Plyometric Latin as a compound word consisting of two words. (Plyo + metrics) 

means the plyometric measurable increase resulting from the combination of the words. The main purpose 
of plyometric studies; it is to convert the elastic energy released during the stretching of the muscle with the 
help of body weight and gravity to the partner and opposite force during the muscle contraction (Sevim 
Y.1997). 

Especially in the late 1970s and early 1980s, it was understood that plyometric training is also a 
requirement for team sports. With more exercises on this subject, more information has been gathered about 
the ways of application of plyometric training, frequency, scope, intensity and duration, and people have 
discovered more accurate ways of trial and error (Konter E. 1997). 

It is aimed that performing plyometric training is related to the elastic strength of the person. In other 
words, plyometric training with a broader discourse is about providing a concentric contraction and 
ensuring a sudden application of a great intensity within a short period of time after the muscles contract 
eccentrically (Hewett et al. 1996). 

Plyometric training is carried out using different types of exercise in terms of lower and upper 
extremities. Indeed, training for the lower limbs mostly focuses on leap-like movements. These movements 
are; In-situ jumps, standing jumps, multiple jumps and jumps can be performed in the form of tabs, box 
exercises and depth jumps (Chu 2011). On the other hand, movements focused on training the upper limb 
usually appear as throwing, catching and different types of push-ups (Miller et al. 2006). When plyometric 
training is used with periodic strength training, the improvement of vertical jump performance; ultimately 
contributes to acceleration, leg strength, muscle strength, joint sensitivity, and the body's ability to perceive 
movement (Adams et al. 1992). Vertical jump tests are applied to determine the explosive forces of athletes 
(Bayrakdar et al. 2020). Also; since callisthenic and core exercises consist of movements that increase the 
body's flexibility, strength and muscle endurance, it also directly affects the vertical jumping ability, which 
forms the basis of plyometric training (Bayrakdar, 2020). 

If meta-analysis; As stated by the researcher, it is a method of combining the results of multiple 
studies and performing statistical analysis and reinterpretation of the research findings obtained on a 
specific subject, independent from each other (Lipsey & Wilson, 2000; 2). 
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It is aimed to combine the results obtained from studies conducted in different places and times in 
order to estimate the actual status of the case or cases dealing with this method. Thus, by expanding the 
sample size, accurate information can be obtained from quantitative results obtained from different studies 
(Yıldız, 2002 

Method 
In this research, meta-analysis method was applied. Meta-analysis is; According to Durlak (1995), it is 

a method of reinterpretation by analyzing the findings obtained by using the results of many researches, 
independent of each other, about a previously determined one. Within this method, quantitative data are 
presented to the researchers by considering the experimental research results; By combining the results of all 
the researches, it is possible to reach a more definitive statement about the results by increasing the statistical 
significance level of the research (Dinçer, 2014; Sağlam & Yüksel, 2007). Meta-analysis also reveals whether 
there is a difference between the effectiveness of plyometric training in the studies conducted. It can be 
examined as the most important feature of meta-analysis researches by combining the results of multiple 
studies conducted in a field and increasing the validity of other researches reaching similar results 
(Abramson & Abramson, 2001; Sağlam & Yüksel, 2007). 

Collection of Data  
Turkey in plyometric training about the effects on vertical jump of methods of the Council of Higher 

Education in the National Thesis Archive, Google academic journals parking graduate has been published 
on the websites of theses and involved screening method of the research article 31 master's thesis, 5 doctoral 
thesis and 7 research article 43 studies that meet the inclusion criteria are discussed. The total number of 
samples within the scope of the studies is 1188. The studies were scanned with the keywords "training, 
plyometric training, plyometric". Researches acquired with the research done with the keywords are 
included in the meta-analysis method if they contain data suitable for the analysis. 

The selection criteria of the researches used in this meta-analysis research are as follows:  
The effects of plyometric training on vertical jump have been examined, 
Having a doctorate and master's thesis published in The Council of higher Education national thesis 

center, 
Having a published research article, 
The existence of experimental and control groups of researches, plyometric training applications in the 

experimental group, traditional applications in the control group, 
Sample sizes, standard deviation and arithmetic means. 
Researches that do not cover the selection criteria have been eliminated. The rest of 43 work was 

recorded using a coding form in Microsoft Excel. 

Analysis of Data  
Experimental meta-analysis method was used in the research. Comprehensive Meta-Analysis (CMA) 

program was used in experimental meta-analysis. In this analysis, where the effect size is calculated 
depending on the experimental and control groups, the effect size means the standardized average 
difference between the groups (Malofeeva, cited in 2005, Çelik, 2013, p. 58). 

The interpretation of the effect sizes obtained as a result of the meta-analysis was made using the 
classification of Cohen (1988) below. 

Table 2.1. Cohen’s effect size classification scale (Cohen, 1988). 

-0.15≤d<0.15 Insignificant level 0.75≤d<1.10 Wide level 

0.15≤d<0.40 Little level 1.10≤d<1.45 Vast level 

0.40≤d<0.75 Middle level 1.45≤d Perfect level 

3. Results 
3.1. Publication Bias Findings  

In meta-analysis studies, it is necessary to determine whether there is bias before publishing the effect 
sizes. In this study, publication bias was tested using funnel scatter plot and Orwin's Error Protection 
Number N (Orwin’s Fail Safe N). It is expected that there is no publication bias in the study and the studies 
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included in the study will be spread symmetrically on both sides of the vertical line showing the combined 
effect sizes (Borenstein et al., 2011). A funnel-shaped scatter plot is presented in Figure 3.1. 

Figure 3.1. Funnel Shaped Scatter plots of Studies with Effect Size Data on Vertical Jumping Performance of 
Plyometric Training Method 

 

If there were publication bias in these 43 studies included in the study, most of the studies would have 
been concentrated at the bottom of the funnel shape or only part of the vertical line. When Figure 3.1. was 
examined, almost all of the studies are in the funnel and it is seen that there is a symmetrical distribution 
around the average effect size. According to this result, it can be mentioned that there is no publication bias. 

The results of Orwin's Error Protection Number N (1983) test, another method of reviewing 
publication bias, are shown below. 

Table 3.1. Orwin’s Error Protection Number N Sresults 

Element Değerler 

Standard Average Difference in Observed Studies 0,68878 
Standard Average Difference for “Insignificant” Value 0,01000 
Standard Average Difference Mean in Lost Studies 0,00000 
Number of studies required to bring the Standard Average Difference below 0.01 2919,000 

When Table 3.1 is examined, it will reduce the average effect size value of the 43 studies included in 
the meta-analysis to an almost insignificant level; It is seen that there are 2919 studies. Out of this 43 study in 
Turkey; It is thought that it is not possible to reach 2919 studies on this subject. Therefore, according to this 
result, it can be said that there is no publication bias in the study. 

Table 3.2. Heterogeneity Test 

Q-Value df (Q) P-Value I2 

83,307 42,000 0,000 49,584 

When the Table 3.2 is examined, it is observed that the Q statistical value of the studies is 83,307 
according to the fixed effects model. This value is greater than 42 degrees of freedom chi-square (χ2) value 
(55,759) and the effect sizes show a low level of heterogeneous distribution under the fixed effects model. 
Therefore; The results of the moderator analysis for age, training period, sports branch and broadcast type 
are shown below. Developed as another complement to Q statistics, I2 reveals a clearer result regarding 
heterogeneity (Petticrew & Roberts, 2006; Yıldırım, 2014). I2 shows the ratio of the total variance related to 
the effect size. Unlike I statistics, the I2 statistics are not affected by the number of studies. In the 
interpretation of I2; It shows 25% low level of heterogeneity, 50% medium level of heterogeneity and 75% 
high level of heterogeneity (Cooper et al., 2009, p. 263). Since there is a level of (49,584) heterogeneity, the 
model was turned into a random model for joining. The results of the moderator analysis performed to 
reveal the causes of this heterogeneity are presented below. 
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Table 3.3. Assembled Findings and Homogeneity Test of Effect Size Meta-Analysis Regarding the Effect of Plyometric 
Training on Vertical Jumping Performance According to the Fixed and Random Effects Model 

  
K 

 
Effect Size 

 
S.Error 

 
Variance 

Low Limit Up Limit Z-Value P-Value 

Fixed Effects 43 0,689 0,060 0,004 0,571 0,807 11,423 0,000 

Random Effects 43 0,714 0,086 0,007 0,545 0,883 8,280 0,000 

According to the fixed effects model, the average effect size of 43 studies included in the meta-analysis 
shows that the upper limit is 0,807 and the lower limit is 0.571 and the average effect size value is 0,689 (z = 
11,423; p = 0,000). This value; According to Cohen's (1988) classification, it is in the mid-range effect size 
range. 

According to the random effects model, the average effect size of 43 studies included in the meta-
analysis shows that in the 95% confidence interval, the peak limit is 0.883 and the lower limit is 0.545, and 
the average effect size value is 0.714 (z = 3.874; p = 0.000). According to Cohen's (1988) classification, this 
value is in the range of medium effect sizes very close to the broad level. 

The average effect size value of the studies, which were combined according to both fixed effects and 
random effects model, was also found to be “medium” according to Cohen's (1988) classification. This result 
shows that core training moderately affects athletes' vertical jump compared to traditional methods. 

Graphic 3.1. Forest Graph of Random Effects Model of Studies 
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Table 3.4. Categorical Moderator Results Related to the Effect of Plyometric Training on Vertical Jumping 
Performance 

*p<0.05 

When the age group moderator is reviewed, the average effect size of the studies belonging to the 
group under the age of 18 is 0.671 (95% confidence interval lower limit 0.4473 upper limit 0.870); It is seen 
that the average effect size of the studies over the age of 18 is 0.806 (95% confidence interval lower limit 0.530 
upper limit 1.081). Since the ages of the sample group were not specified in 3 studies, they were not included 
in the study of the moderator. These mean effect size values did not differ statistically between the groups 
(p> 0.05). 

When the training period moderator is observed; The effect size value of the studies with a 10-week 
training period is 1,319 (excellent level), the lower limit is 0,219 and the upper limit is 0,870 within the 95% 
confidence interval, the effect size value of the studies performed according to the 12-week training period is 
0,243 (95%) and the upper limit is -0,045. the limit appears to be 0.531.  

The effect size value of the studies performed according to the 6-week training period is monitored in 
the confidence interval of 0.474 (95%), where the lower limit is -0.031 and the upper limit is 0.979. The effect 
size value of the studies performed according to the 8-week training period is observed in the confidence 
interval of 0,794 (95%), the lower limit is 0,601 and the upper limit is 0,988. According to this result, the effect 
of core training on the vertical jump performance increases as the training time increases. In 3 studies, the 
training time is 9,14 and 20 and the training time is not included in the moderator analysis since there is no 

Age N ES SE Lower Limit Upper Limit Q-value df (Q) P- value 
 
 Under 18 Years 31 0,671 0,101 0,473 0,870 62,125 30,000 0,001 

Over 18 Years 9 0,806 0,141 0,530 1,081 5,978 8,000 0,650 

    Group Within 68,102 38,000 0,002 

    Group Between 0,599 1,000 0,439 

Training Period 

10 Weeks 4 1,319 0,561 0,219 2,419 19,599 3,000 0,000 

12 Weeks 6 0,243 0,147 -0,045 0,531 3,716 5,000 0,591 

6 Weeks 3 0,474 0,258 -0,031 0,979 0,149 2,000 0,928 

8 Weeks 27 0,794 0,099 0,601 0,988 43,610 26,000 0,017 

    Group Within 67,074 36,000 0,001 

    Group Between 11,574 3,000 0,009 * 

Publication Type 

A. Article 7,000 1,118 0,176 0,773 1,463 7,304 6,000 0,294 

Doctoral Thesis 5,000 0,334 0,208 -0,074 0,742 6,286 4,000 0,179 

Master Thesis 31,000 0,689 0,100 0,493 0,886 57,650 30,000 0,002 

    Group Within 71,240 40,000 0,002 

    Group Between 8,634 2,000 0,013* 

Sports Branch 

Badminton 2 1,069 0,338 0,407 1,732 0,025 1,000 0,876 

Basketball 11 0,629 0,143 0,349 0,910 13,400 10,000 0,202 

Football 14 0,780 0,191 0,405 1,154 42,828 13,000 0,000 

Wrestling 3 0,597 0,220 0,166 1,029 1,039 2,000 0,595 

Handball 2 1,151 0,705 -0,230 2,533 6,433 1,000 0,011 

Volleyball 6 0,678 0,206 0,274 1,083 8,383 5,000 0,136 

    Group Within 72,107 32,000 0,000 

    Group Between 2,247 5,000 0,814 * 
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possibility of comparison. These effect size values show a statistically significant difference between the 
groups (p> 0.05). 

When the publication type moderator is examined, the average effect size value of the studies of the 
research article is 1,118 (95% confidence interval and lower limit 0,773 upper limit 1,463); The average effect 
size value of the studies belonging to the doctoral thesis group is 0, 262 (95% confidence interval and the 
lower limit -0,218 upper limit 0.742), and the average effect size value of the studies of the master's thesis is 
0.688 (95% confidence interval lower limit upper limit 0.879). These mean effect size values differ statistically 
between the groups (p> 0.05). 

When the sports branch moderator is examined; The effect size value of the studies of the badminton 
sports branch is 1,069 (excellent level), the lower limit of the 95% confidence interval is 0,407, the upper limit 
is 1,732, the effect size value of the studies of the basketball sports branch is 0,629 (95%), the lower limit is 0, 
349 of the upper limit 0,910 The impact size of the studies of the football sports branch is 0.780 (95%), the 
lower limit is 0.405, the upper limit is 1.154, the impact size of the studies of the wrestling sports branch is 
0.597 (95%), the lower limit is 0, 166 and the upper limit is 1.029 , the effect size value of the work of the 
handball sport branch is 1.151 (95%) in the confidence interval, the lower limit is -0,230 upper limit is 2.533, 
the effect size value of the volleyball sports branch in the confidence interval is 0.687 (95%), the lower limit is 
0.2274 and the upper limit is 1.083. t is. The sports branch mentioned in 5 studies was not included in the 
moderator analysis since there were no other studies to be seen in only one study and to provide 
comparison. These effect size values did not show a statistically significant difference between the groups 
(p> 0.05). 

5. Discussion and Conclusion 
Depending on the results of this study data; the effect of plyometric training on vertical jump 

performance, according to the fixed effects model is 0.689; According to the random effects model, it was 
determined that it had an effect size of 0.714, and the average effect size value of the combined studies was 
“medium” according to Cohen's (1988) classification. 

Bozdoğan et al (2017) stated that in their study for badminton athletes, plyometric studies caused a 
significant increase in the jump ability as a result of regular application of the plyometric training program 
for 8 weeks. 

As a result of the 8-week plyometric study with 20 male basketball players aged 16-19 between Cheng 
et al. (2003), a significant improvement was observed in the performance of the vertical jump test results of 
the experimental group. 

Luebbers et al. (2003) stated that there was a significant improvement in the vertical jump height level 
as a result of 4 and 7 week plyometric training programs. 

Cicioğlu (1996) determined that the 14-15 age group male baseball players had 8-week plyometric 
training and the vertical jump values were 37.94 cm before plyometric training and 46.25 cm after plyometric 
training. 

Al-Ahmet (1990) found a significant increase in vertical jump values compared to the control group as 
a result of 6-week plyometric training with 14-18 age group basketball players (P <0.05). 

Atesoglu (2002), after 8 weeks of plyometric training, in the vertical jump measurements, the scores of 
his own body weight group were 54.55 ± 4.87 cm -58.11 ± 4.37 cm (P <0.01), and finally the control group's 
scores were 55.56. / 6.98 cm. 

Brown et al. (1986) found that 26 male students with an average age of 15 showed a significant 
increase in vertical jump values after 12 weeks of plyometric study (P <0.05). 

In the study that Ağaoğlu et al. (2000) examined the effect of plyometric training with weight ball on 
the vertical jump performance of handball players, there was a significant difference between the pre and 
post training values of the experimental group athletes (P <0.05). 

Günay et al. (1994) found that there were significant increases in vertical jump scores in the study in 
which plyometric studies that they examined the effect of body structure and jump characteristics in athletes 
(P <0.05). Vertical jump values on branch basis is; 20.6% improvement in football players, 13.06% in 
basketball players and 10.56% in handball players. 

Yildiz (2002) recorded a difference of 8,66 cm between the pre and post test values of the vertical jump 
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values of the experimental group after 8 weeks of plyometric training (P <0.01). 
Ateş and Ateşoğlu (2007) recorded vertical jump values as 43.83 ± 3.71 cm before training and 52.67 ± 

3.91 after training as a result of 10-week plyometric training applied to 16-18 age group players. stated that 
(p <0.01). 

Sağıroğlu (2008) found a significant improvement according to the vertical jump and performance 
parameters of the plyometric experimental group as a result of the plyometric training performed in 15-17 
age group basketball players (p <0.05). 

Markovic (2007), in a meta-analysis study on plyometric studies, plyometric studies significantly 
increased vertical jump values; found that this effect was between 4.7% and 8.7% and suggested that 
plyometric training is an effective method to increase the vertical jump performance of healthy individuals. 

Wu et al. (2009) found that the experimental group consisted of 10 people, and there were significant 
increases in the jump height values of the 8-week plyometric training group. 

Villareal et al. (2008) determined 3 different groups to practice 1, 2 and 4 times a week for plyometric 
training. They looked at the effects of athletes on vertical jump values by applying low, medium and high 
level plyometric training to groups of 14 people. As a result of the research, it was determined that there was 
a positive improvement in the values of all three groups, but the best yield was in the group that was trained 
in the middle level twice a week. 

Öztin et al. (2003), in their research; concluded that the rapid force and plyometric studies applied to 
basketball players between the ages of 15-16 increased the vertical jump value. 

Atacan (2010), in his study, mentioned that the vertical jump values of the experimental group in 
which 8-week plyometric training was performed were statistically significant, but there was no significant 
difference in the control group. 

Pancar et al. (2018), in their study, 28 women with an average age of 13 practiced for 8 weeks and 3 
days a week for handball athletes. They applied normal handball training + plyometric training program to 
the first group and only normal handball training program to the second group. At the end of the study, a 
significant difference was found between the control group and the exercise group. Meanwhile, a significant 
difference was found in the exercise group compared to the long jump and vertical jump control group. 
These studies in the literature are in line with our research and support our findings by showing parallelism 
with the results we have obtained in terms of positive effects. 

Consequently; in this study, in which we investigated the effect of plyometric training method on 
vertical jump performance, plyometric training has a positive effect on vertical jump performance according 
to the common result of the studies. This effect is very close to the broad level according to the Cohen’s 
(1988) classification, but has a medium effect size. Plyometric training method can be preferred and should 
be considered especially if the jump performance is desired for the athlete. 
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Abstract 

The aim of this study is to investigate the acute effect of sprint swimming performance on elite male 
triathletes on lactate, glucose, spo2 and pulse values. 12 male tohm triathlon athletes between the ages of 17-
19 from Antalya province participated in this study. Triathletes’ blood lactic acid measurements was taken 
by using lactateplus, glucose measurements were taken via accutrend glucometer, oxygen saturation 
measurements were accessed by implementing pulse oximeter, pulse values were reached by using the nimo 
brand pulse meter device three times including before the test (BT), after the test (AT) and 5 minutes after 
the test (5MinAT). The evaluation of the data was carried out via a statistical program in computer 
environment. In statistical analysis, minimum and maximum value, arithmetic mean and standard deviation 
values were calculated. The data obtained in terms of the features discussed in the study were analyzed by 
repeated measurements analysis technique in factorial order. In the study, “Bonferroni Test”, which is one of 
the multiple comparison methods, was used to determine the differences between the level averages of the 
groups. The data were evaluated at “p <0.05” significance level. In our study, repeated measurements of elite 
triathletes were BT 1.96 ±, 95 mmol / L, AT 9.5 ± 2.22 mmol / L and 5MinAT 8.38 ± 2.33 mmol / L, glucose 
repeat measurements BT 103.25 ± 13.30 mg / dl, AT 114.68 ± 20.88 mg / dl and 5MinAT 120.25 ± 16.57 mg / 
dl, repeated measurements of heart rates were found to be BT 67.87 ± 4.86 beats / min, AT 169.50 ± 8.04 beats 
/ min and 5MinAT 95.81 ± 13.45 beats / min. While as a result of the analysis of repeated measures of La, 
glucose and heartbeat counts were found to have statistically significant differences (p <0.05), repeated 
measures of sp02 values of athletes were determined as BT 98,37 ±, 80%, AT 98,37 ±, 80% and 5MinAT 9843 
±, 51%, and no statistical difference was found (p> 0.05). Consequently, we think, the severity of exercise and 
due to the exercise severity, emptying of the glycogen stores in the muscles, at the same time because the 
number of heart beats will increase depending on this situation, the decrease in 5MinAT measurements is 
due to the fact that the athletes quickly replace the muscle glycogen stores consumed during the test after the 
sprint swimming performance as the reason for the increase of the BT and AT values of triathletes. We 
anticipate that this study will be a resource for athletes and coaches in the future. 
Keywords: Triathlon, Lactate, Glucose, SpO2, Pulse 

1. Introduction 
Sports within the scope of certain activities that develop the abilities acquired while transforming the 

natural environment of the individual into a human environment is a socializing, developing spirit and 
physics, competitive, solidarite, with or without tools, individual or collective cultural phenomenon (10).  

Triathlon sport is an Olympic sports branch in which three different branches, swimming, cycling and 
running are carried out without interruption. The triathlon race in the Olympic program consists of 1.5-km-
swimming, 40-km-cycling and 10-km-running. In addition, sprint triathlon (750 m swimming, 20 km cycling 
and 5 km running) and Iron Man (3.9 km swimming, 180.2 km cycling and 42 km 195 m running) races are 
also performed at different distances (21). Swimming is a collection of meaningful movements that an 
individual makes to make a certain distance in the water.   Swimming has an important place in human life. 
In addition to features such as sports and strengthening, factors such as rehabilitation also ensures the 
balanced development of the human body (5). Sportive swimming on the other hand is defined as; the 
ability of the athlete to cover certain distances in the liquid as soon as possible with free, back, breaststroke, 
butterfly and mixed techniques. Swimming branch is a sports branch, where the risk of disability is lower 
than other branches and motor features can contribute to the development. In order to achieve sportive 
efficiency in this branch, the candidate of the athlete must start at a young age, be run by a coach with good 
technical knowledge, and be supported by the family and school environment. If a swimmer wants to be 
successful in swimming, he / she needs to pay attention to regular training and nutrition with a quality 
training program (8). 
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In the swimming branch, sprinters require more anaerobic and aerobic glycotic capacity than runners, 
as they run competitions long enough to reach high levels of lactate acid (lactate) accumulation. Distance 
swimmers compete in competitions that require speed in making remarkable requests for their anaerobic 
treatments by making most of their energies from aerobic glucosis. We expect short distance sprint 
swimmers to have more slow twitching muscle fibers than sprint runners as their competition is longer, 
meanwhile, distance swimmers probably have a higher percentage of fast twitching muscle fibers than most 
distance runners as their competition is shorter. It was no surprise when Costill et al. R eported that "the 
majority of swimmers have fiber compositions in the delta muscle at a distance of 30 to 68 percent ST 
according to our review”.  

The heart rate rises above the resting level just before the start of exercise, or immediately after the 
start of exercise. With the onset of exercise, the release of the hormone called norepinephrine from the 
kidney upper glands (adrenal medulla) takes place through the sympathetic nerve cells, and the synatrial 
node is stimulated. Thus, the heart rate increases (9). Increased metabolic requirements during exercise can 
be achieved by increasing heart rate, pulse volume and blood flow. Cardiac output (Q) is the amount of 
blood the left ventricle sends to the periphery in one minute, which is about 5 L. During exercise, Q increases 
5-8 times in active athletes, while in non-athletes it increases 3-5 times. During exercise, 9.5 L was measured 
in patients with Q mitral stenosis, 20 L in sedentary and 30.4 L in athletes (18). Exercises reduce blood 
pressure, and risk of injury caused by lack of balance. It slows down the loss of muscle and bone mass of the 
body, increases flexibility, balance and mobility. Ideal weight is maintained, sleep patterns are provided, 
tension and stress are relieved. It decreases the body mass index of the person, reduces the risk of premature 
death, and offers a healthy and long life to the person (16). 

Depending on the intensity of the exercise, exceeding the limits of aerobic metabolism increases the 
rate of glycolysis, as a result of which lactic acid is formed. Along with the formation of lactic acid, PH 
decreases, PH 'decreases the muscle contraction and causes the phosphorous-free enzyme inhibition. 
Glycolysis slows down and energy-giving methobolites decrease. Lactic acid, which accumulates in muscle 
and blood, causes fatigue and the athlete's performance decreases. In this case, a rest becomes inevitable for 
the removal of lactic acid from the body (13). The purpose of recovery after exercise is to rest the organism or 
to prepare for the conditions before exercise. Recovery accelerates the rate of regeneration of the organism 
between workouts and reduces the risk of fatigue and injury. Since lactic acid is one of the most important 
factors that cause fatigue, recovery or rest begins with a decrease in lactic acid in the body. Removal of lactic 
acid formed in the blood and muscle after a maximal exercise takes about 2 hours with passive rest and 1 
hour during active rest (11). 

The aim of this study is to investigate the acute effect of sprint swimming performance on the lactate, 
glucose, spo2 and pulse values in elite male triathletes between the ages of 17 and 19. 

 
2. Materials and Methods  
2.1. Participants 

12 male tohm triathlon athletes between the ages of 17-19 participated in this study. The male athletes 
participating in the study were informed about the content of the research and the most accurate 
measurements were taken and the voluntary consent form was filled. Sprint swimming, lactate, glucose, 
spo2 and pulse measurements of all athletes participating in the research were taken in Akdeniz University 
Faculty of Sport Sciences indoor swimming pool. Measurements of all athletes were taken between 09.00 and 
12.00 in the morning. We applied the principles outlined in the Declaration of Helsinki. 

2.2. Measurements 
Measurement of Height 
It was measured on the bare foot by using a SECA (Germany) brand size scale with a sensitivity of 0.1 m. 

Measurement of Weight 
It was taken by weighing on the bare foot via SECA (Germany) electronic scale, which has a sensitivity of 0.5 
kg, only with shorts and a T-shirt on athletes. 

  

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

103 
 
 

Body Mass Indexes (BMI) 
Calculated in weight (kg) / length (m2). 

200 Meter Sprint Swimming Test  
200 meter freestyle sprint performance was taken in the short course pool (25m). When the athlete 

whistled from the departure stone with the command ready, he exited and started the test. When he 
completed 200 meters with maximum effort, he completed it by touching the wall. 

Lactate Test (LT) 
Blood lactic acid measurement was implemented by using a blood lactate analyzer (lactateplus) and 

strips. The blood taken from the fingertip for measurement was dropped onto the strips and analyzed 
instantly using the lactate oxide technique in the blood lactate analyzer lactate plus measuring device. Before 
the test (BT), lactate values were taken from the athletes with complete rest. After-test (AT) measurements 
were taken after 200 meters of maximal freestyle swimming performances. Last measurements were taken 5 
minutes after (5MinAT) the end of the test. It was recorded in mmol/L. 

Glucose Test (GT) 
The blood glucose levels of the athletes were determined by analyzing them in Accutrend Glycometer, 

using the blood samples taken for lactic acid before, after and 5 minutes after the test. Recorded in mg / dl. 

Heart Rate (HR) and Oxygen Saturation Measurement (SpO2) 
In the study, oxygen saturation values were taken via the pulse oximeter device before the test, after 

the test and 5 minutes after the test, and the heart rate was taken 3 times before the test, after the test and 5 
minutes after the test via the Nimo brand pulse meter. 

2.3. Statistical Analysis 
The demographic information of the triathletes in the study was evaluated by summarizing the 

descriptive statistics with minimum, maximum, x ̄ (Arithmetic Mean) and SS (Standard Deviation). The data 
obtained in terms of the features discussed in the study were analyzed by repeated measurements analysis 
technique in factorial order. In the study, group factor is one level, the time factor, on the other hand, is 3 
levels: before the test, immediately after the test and 5 minutes after the test. Repeated measurements were 
taken at the levels of the time factor. The number of observation pieces in its subgroups is 16. In the study, it 
was analyzed by using “Bonferroni Test”, which is one of the multiple comparison methods, in determining 
the differences between the level averages of the groups. The results were evaluated at the significance level 
of "p <0.05". 

3. Results 
Table 1. Physical Properties of Athletes 

 N Minimum Maximum Mean  SD 

Age (years) 

16 

17,00 18,00 17,31 ,47 

Height (cm) 140,00 178,00 164,50 9,25 

Body Weight (kg) 29,00 64,00 48,68 9,01 

BMI (weight / height 2) 14,00 21,00 17,37 2,06 

Table 2. Repeated Measurement Analysis Results of La, Glucose, SpO2 and Heart Rate of Athletes 

Parameters N BT AT 5MinAT F P 

LT (mmol/L) 16 1,96±,95 9,5±2,22 8,38±2,33 143,701 ,000* 
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GT (mg/dl) 103,25±13,30 114,68±20,88 120,25±16,57 8,959 ,001* 

SpO2 (%) 98,37±,80 98,37±,80 98,43±,51 ,05 ,946 

HR (Stroke/min) 67,87±4,86 169,50±8,04 95,81±13,45 764,450 ,000* 

*p<0,05 

4. Discussion and Conclusion 
In the study, it was aimed to evaluate the acute effect of lactate, glucose, spo2 and pulse values of elite 

triathlon athletes on sprint swimming performance. The average age of the athletes participating in the 
study was 17.31 ±, 4.78 year, average height was 164.5 ± 9.25 cm, body weight was 48.68 ± 9.01 kg and body 
mass indexes were 17.37 ± 2.06. 

In our study, repeated measurements of elite triathletes were BT 1.96 ±, 95 mmol / L, AT 9.5 ± 2.22 
mmol / L and 5MinAT 8.38 ± 2.33 mmol / L, glucose repeat measurements were BT 103.25 ± 13.30 mg / dl, 
AT 114.68 ± 20.88 mg / dl and 5MinAT 120.25 ± 16.57 mg / dl, repeated measurements of heart rates were 
found to be BT 67.87 ± 4.86 beats / min, AT 169.50 ± 8.04 beats / min and 5MinAT 95.81 ± 13.45 beats / min. 
La, glucose and heartbeat counts were found to have statistically significant differences as a result of the 
analysis of repeated measures (p <0.05), repeated measures of sp02 values of athletes were determined as BT 
98,37 ±, 80%, AT 98,37 ±, 80% and 5MinAT 9843 ±, 51%, and no statistical difference was found (p> 0.05). 

Sarı (2017), investigated the effect of different recovery practices on the level of lactic acid in 
swimmers, 1.50 ± 0.59 ml / L before test the athlete's lactic acid values, 12.04 ± 3.08 ml / L immediately after 
test, 5 minutes after test then it was found to be 11.19 ± 3.30 ml / L. In the study conducted by Akkoyunlu et 
al. (2002), on amateur football players aged 14-16, they found significant differences in blood lactic acid 
levels before, during and after the match. Güzel (2002), found that there was a significant increase in the 
findings of the lactate levels he received before and after the match in his study of 8 elite male beach 
handball players. Turna et al. (2017), found statistically significant results in the study of the effect of 
intermittent sprint training on lactate level and heart rhythm in elite swimmers as a result of comparing the 
lactate values of the swimmers. In the study of Akça et al. (2010), in oxygen consumption and lactate profile 
in Turkish elite young rowers, they determined the lactate values of the athletes as 1.18 ± 0.25 mmol / L 
before the test and 12.39 ± 1.59 mmol / L after the test. In the study of Akkoyunlu et al. (2002), in the 
examination of blood lactate and blood sugar levels of star male football players in a competition period, 
significant differences were detected in lactic acid and blood sugar levels before, during and after the match 
they had. Guzel (2002), studied in elite male beach handball players’ changes in blood glucose, lactate and 
creatine kinase levels during a competition. He took glucose, lactate and creatine kinase relieves before and 
after the match as a result of his work on 8 elite male beach handball players (CK) found that there was a 
significant increase between the findings of the levels. Turna et al. (2017), found the differences statistically 
significant as a result of comparing the heart rate values of swimmers in the study of the effect of 
intermittent sprint training on lactate level and heart rhythm in elite swimmers. Suna and Alp (2019), found 
significant differences in resting and maximal pulse values as a result of the training applied to athletes. İri 
and Eroğlu (2003), found that the effect of endurance training on athletes' heart rate in their study titled the 
effect of macro-endurance training on the physical and physiological parameters of amateur football players. 
Şenel et al. (1997), determined the number of Turkish national cyclists’ before the test heart rate (54.85 ± 6.41) 
as HR. Avan (2013), found the resting heart rate of the athletes as 48.3 ± 4.4 (HR) in the study where he 
examined the determination of some physical and physiological profiles of Turkish cyclists at the elite level. 
Ingham et al. (2007), in their study comparing the oxygen kinetics of club and olympic level rowers in 
England, determined the maximal heart rate as 193 ± 2 beats / min for club level rowers and 189 ± 2 beats / 
minute for olympic level rowers. Aras et al. (2013), investigated the effect of 50-meter sprint swim on heart 
rate variability in male swimmers aged 13-14 years, while they have identified the swimmers’ heart rate 
before the test as 67.80 ± 10.11 mm / L, after the test as 187.50 ± 14.81 mm/L. 

Suna and Alp (2019), in the study of 12-14 year old male tennis players’ pulse and oxygen saturation 
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values in the competition environment found that the resting heart rate was 94.88 ± 9.91 beats / min before 
the test, 91.25 ± 7.91 beats / min after the test, 96.13 ± 1.64% before the spO2 test and 96 ± 1.31% after the test. 
Özdal et al. (2013), found in the study of the effect of aerobic training on arterial hemoglobin oxygen 
saturation, the pretest and posttest data of the experimental group were examined, spo2 was 97.23 ± 0.93%, 
97.85 ± 0.88%. When the pretest and posttest data of the control group were examined in the same study, 
they found spo2 as 96.58 ± 0.89 percent, 96.96 ± 0.64 percent. In their study, Sarıtaş et al. (2013), found the 
pre-training spo2 values as 97.60 ± 0.32%, and after training 97.13 ± 0.38%. Coşkun et al. (2015), reported that 
the value of oxygen saturations was between 90-96% in the study, where the elevation training examined the 
effect of senior swimmers on some anthropometric and physiological variables. 

When we examine the previous studies, we can claim that the intensity of lactic acid, glucose and 
heartbeat increases proportionally related to the intensity of exercise, and the intensity of lactic acid and 
heartbeat decreases significantly in the 5th minute after the test, and it is stable at the results of oxygen 
saturation. The studies in the literature are similar to our research. 

In conclusion, when we examine the acute effect of sprint swimming performance of the athletes on 
lactate, glucose, spo2 and pulse values in our study, lactate and pulse values increased significantly before 
and after the test, decreased in the 5th minute after the test, and the glucose values were significant in three 
consecutive measurements. We can say that it increased while oxygen saturation measurements remained in 
balance. The reason for the increase of the pre-test and post-test values of triathletes is that the intensity of 
exercise and consequently, the emptying of glycogen stores in the muscles, and the decrease in the 
measurements of 5 minutes after the test, as the heart rate increases, the muscle glycogen stores consumed 
during the test after the sprint swim performance, We think that it is because of what they put in place. We 
anticipate that this study will be a resource for athletes and coaches in the future. 
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Abstract  

The purpose of this research; Youth Services and Sports Provincial Directorate employees to 
participate in the management and to examine employee attitudes. The sample group of the study consists 
of the 44 females and 82 males working in the provincial directorate of youth services and sports out of 126 
people in total. as a data collection tool in research “The Observation Scale of the Participation into 
Administration and Staff Attitudes of the Employees in Turkish Sports Administration” developed by (1) 
has been used. In statistical analysis, t-test and ANOVA test were used. In the result of the study; it has been 
seen that there is a significant difference on behalf of the males according to the gender variable in job 
satisfaction and innovator climate points as the participation into administration and staff attitudes of the 
employee’s sub-dimensions, hierarchy points of the participants according to age variable on behalf of the 
ones who are 40 years old and over p<0,05. 
Keywords: Management, Participation into Administration, Staff Attitudes, Youth and Sports 

Introduction 
The organizations are serving as both private and public by using their powers (2) to roles and duties 

that will make previously defined targets happen to meet social needs. We see that the concept of 
competence with the technological developments speeding up these days affect the administration and both 
staff and administrative tend to work more. On the other hand, it has been seen quite hard to balance the 
conditions that will affect the components of success such as the quality of their work-life, the commitment 
to work and motivation in an intense work environment. However, the participation in administration 
revealed as an alternative to the classic method is a power that will help to ensure success and this balance. 

Every individual is a member of the institution in which he/she works and the individuals must 
know themselves as a factor (3). It is possible to say that the problems faced by the employees in their 
attitude and attitude towards the profession, especially in their first years in their profession, are effective 
(4). However, with the participation in the administration of the staff; it has been ensured that avoiding 
alienation and the efficiency of the labor continuously rises with the commitment to the work by regulating 
human relations and providing cooperation and reconciliation between the employee and employer. We 
confront the participation in administration as a concept of showing variance according to social, political 
and economic structure peculiar to the countries and ominous and very complicated to implement (5).  
Therefore, we can say that it is closely related to the attitudes of the employee and the participation in 
administration and the climate of the organization. 

The organizational climate has been conceptualized as the perceptions of the employees related to the 
organization. The individuals gain perceptions related to the organization in many ways such as the 
information from the organization which they are in and the ambient conditions (6). In this way, the 
employees who know the organizational climate well can perform participation in the administration by 
developing attitudes. With understanding how he administrative of the organization perceive the 
organizational climate of the employee in different variables, it is possible to gain a set of ideas about what 
internal administrative problems of the organization itself. The planning’s and the projects conducted to 
develop the interests, commitments and the participation to the organization of the employees will be 
successful as the climate is convenient (1). Besides the organizational climate, other concepts that will be 
effective on the attitudes of the employees are organizational commitment and job satisfaction. The 
organizational commitment means contributing to personal demand aim, and values of the individual, 
conducive to make them happen, the commitment to the aims of the organization and even servicing loyally, 
behaving on behalf of the organization selflessly, sense and attitudes of dedication to the organization. The 
individual contributes to the values and aims of the organization with the organizational commitment, 
serves on behalf of it and defends it in all kinds of the platform (7). Job satisfaction, on the other hand, is an 
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important factor to continue to stay of the employee in the organization. From this point, it can be said that 
job satisfaction matters not only its relation to the individual performance but also in terms of the 
organizational commitment of the individual and his/her desire to continue to work in the organization (8). 
In this step, we are sure that the breakthrough by adopting the aims of the organization in cooperation by 
carrying out the necessity of the hierarchical system of the employee will contribute to not only individual 
performance but also the organization. 

The situation of the sports is widespread in recent years, and it becomes professional with the fact that 
it evolves from the phenomenon of amateur sports to professional sports, its improvement in years by being 
affected by the technological and scientific developments have to lead up to a set of improvements in 
management and conduct of the sport to happen (9). In light of these developments, the success of the sports 
organizations will be ensured along with the attitudes of the employees and supporting the participation in 
the administration. 

This study aims to investigate the staff attitudes and participation in the administration of the 
employees working in the provincial directorate of youth services and sports. The hypothesis created with 
this aim; 

H1: There is a significant difference between the staff attitudes and participation in the administration 
of the employees working in the provincial directorate of youth services and sports according to gender. 

H2: There is a significant difference between the staff attitudes and participation in the administration 
of the employees working in the provincial directorate of youth services and sports according to age. 

H3: There is a significant difference between the staff attitudes and participation in the administration 
of the employees working in the provincial directorate of youth services and sports according to marital 
status. 

H4: There is a significant difference between the staff attitudes and participation in the administration 
of the employees working in the provincial directorate of youth services and sports according to the period 
of service. 

Method 
This research is modeled according to the descriptive method and relational scanning model. The data 

were collected without making any changes to the existing characteristics of the subjects, and the opinions of 
the subjects about the existing situation were obtained. A description method is a research approach that 
aims to describe a situation that existed or that exists as it is. The research subject is defined in its conditions 
and as it is. To be able to observe and determine what is desired to know without trying to change and affect 
the event (10). In this direction, it is based on a descriptive scanning model as the researcher tried to 
determine the levels of participation in administration and staff attitudes of employees. This study aims to 
investigate whether the participation in administration and staff attitudes of the employees in the provincial 
directorate of youth services and sports differ according to different variables or not. 

Participants 
The study group consisted of 126 employees in the provincial directorate of youth services and sports 

in total, 44 women and 82 men The distribution of the participant who constitutes the study group according 
to demographic characteristics is given in the table below. 

Table 1. Descriptive Features 

Groups Frequency(n) Percentage  (%) 

Gender 

Female  44 34,9 

Male 82 65,1 

Age 

30 Years Old and Under 24 19,0 

31-40 72 57,1 

41 Years Old and Over 30 23,8 

Marital State 
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Married 87 69,0 

Single 39 31,0 

Period of Service 

5 Years and Under 36 28,6 

6-10 Years 53 42,1 

11 Years And Over 37 29,4 

Province  

Tunceli 19 15,1 

Batman 26 20,6 

Kayseri 20 15,9 

Çorum 23 18,3 

İzmir 28 22,2 

Antalya 10 7,9 

Table 1 Shows that the participants have been dispersed as 44 of them (%34,9) is female and 82 of 
them are male (%65,1) according to gender variable. The participants have been dispersed as 24 of them 
(%19,0)  is 30 years old and under, 72 of them (%57,1)  is between the age of 31-40 and 30 of them (%23,8) is 
the ones over 40. The participants according to marital status have been dispersed as 87 of them (%69,0) is 
married and 39 of them (%31,0)  is single. The participants according to the period of service have been 
dispersed as 36 of them (%28,6) is 5 years and under, 53 of them (%42,1) is between 6 and 10 years, 37 of 
them (%29,4) is more than 10 years. The participants according to the province have been dispersed as 19 of 
them (%15,1)  from Tunceli, 26 of them (%20,6)  from Batman, 20 of them (%15,9) from Kayseri, 23 of them 
(%18,3) from Çorum, 28 of them (%22,2) from İzmir and 10 of them (%7,9)  from Antalya. 

Data Collection Tools 
The personal information form developed by the researchers as a data collector and “The Observation 

Scale of the Participation into Administration and Staff Attitudes of the Employees in Turkish Sports 
Administration” developed by (1) has been used in the study as a data collection tool. The scale consists of 
48 articles and 11 factors. These factors have been named as “supportive climate, bureaucratic climate, 
innovator climate (the organizational climate)”, “communication, team-work, hierarchy (the participation 
the employees)”, and negative interaction with human and social relations. In this research, the reliability of 
Participation in the Administration and Staff Attitudes Scale has been found high as Cronbach’s 
Alpha=0,897.  

The Statistical Analysis of Data 
The data obtained from the research has been analyzed by using SPSS (Statistical Package for Social 

Sciences) for Windows 22.0 program. In the evaluation of the data number, percentage, average, and 
standard deviation have been used as completive statistical methods. 

While the T-test has been used in the comparison of quantitative continuous data between two 
independent groups, One Way Anova test has been used in the comparison of quantitative continuous data 
between more than two independent groups. Scheffe test as completive post-hoc analysis has been used to 
determine the differences after the Anova test. 

Results 
In this section, the findings obtained as a result of the analysis of the data collected from the 

participants by the scales are included in the solution of the research problem. Explanations and 
interpretations were made according to the findings obtained. 
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Table 2. Averages Of Participation To Administration And Staff Attitude Points 

  N Average Mean Rank Min. Max. 

Commitment to Work 126 3,843 0,922 1,000 5,000 

Team-Work 126 3,695 0,871 1,570 5,000 

Supportive Climate 126 3,540 0,924 1,000 5,000 

Stress 126 2,419 1,063 1,000 5,000 

Human and Social Relations 126 3,235 0,952 1,000 5,000 

Negative Interaction 126 2,720 1,019 1,000 5,000 

Job Satisfaction 126 3,825 0,925 1,000 5,000 

Hierarchy 126 3,561 1,036 1,000 5,000 

Communication 126 3,328 0,949 1,000 5,000 

Bureaucratic Climate 126 2,796 0,853 1,000 5,000 

Innovator Climate 126 3,527 0,971 1,000 5,000 

Participation to Administration and Staff Attitudes General 126 3,319 0,486 2,040 4,520 

Table 2 Shows that, It has been identified that the average of “commitment to work” of the 
participants is high 3,843±0,922 (Min=1; Max=5), the average of “teamwork” is high 3,695±0,871 (Min=1.57; 
Max=5), the average of  “supportive climate” is high 3,540±0,924 (Min=1; Max=5),the average of “stress” is 
low 2,419±1,063 (Min=1; Max=5), the average of  “human and social relations” is medium 3,235±0,952 
(Min=1; Max=5), the average of “negative interaction” is medium 2,720±1,019 (Min=1; Max=5), the average 
of “job satisfaction” is high 3,825±0,925 (Min=1; Max=5), the average of “hierarchy” is high 3,561±1,036 
(Min=1; Max=5),  the average of “communication” is medium 3,328±0,949 (Min=1; Max=5), the average of 
“bureaucratic climate” is high 2,796±0,853 (Min=1; Max=5), the average of “innovator climate” is high 
3,527±0,971 (Min=1; Max=5) and the average of “participation to administration and staff attitudes general” 
is medium 3,319±0,486 (Min=2.04; Max=4.52). 

Table 3. Independent Group T-Tests Results On Determining Whether Participation Into Administration And Staff 
Attitudes Sub-Dimension Scores Differ According To Gender Variable 

p<0,05. 
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Gend
er 

 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 

Femal
e 

44 
3,72±0,

80 
3,69±0,

82 
3,50±0,

94 
2,41±1,

01 
3,19±1,

06 
2,73±0,

94 
3,60±0,

94 
3,36±1,

08 
3,33±0,

83 
2,72±0,

84 
3,24±1,

01 
3,24±0,

48 

Male 82 
3,91±0,

98 
3,70±0,

90 
3,56±0,

92 
2,42±1,

10 
3,26±0,

90 
2,72±1,

07 
3,95±0,

90 
3,67±1,

00 
3,33±1,

01 
2,84±0,

86 
3,68±0,

92 
3,36±0,

49 

t=  -1,131 -0,093 -0,392 -0,050 -0,418 0,057 -2,042 -1,636 -0,020 -0,737 -2,453 -1,303 

p=  0,260 0,926 0,696 0,961 0,677 0,955 0,043 0,104 0,984 0,462 0,016 0,195 
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Table 3 Shows taht It has been found out that the job satisfaction points of females (x=3,599) are lower 
than the job satisfaction points of males (x=3,947) (t=-2,042; p=0.043<0.05).. It has been identified that the 
innovator climate points of females (x=3,242) are lower than the innovator climate points of males (x=3,679) 
(t=-2,453; p=0.016<0.05). The commitment to work, teamwork, supportive climate, stress, human and social 
relations, negative interaction, hierarchy, communication, bureaucratic climate, participation to 
administration and staff attitudes general points of the participants do not show a significant difference 
according to gender variable (p>0.05). 

Table 4. One Way ANOVA Test Results On Determining Whether Participation Into Administration And Staff 
Attitudes Sub-Dimension Scores Differ According To The Age Variable 
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Age  
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ort ± 

SS 

30 And 
Under 

24 
3,88±1,

00 
3,86±0,

99 
3,66±1,

08 
2,36±1,

22 
3,52±0,

98 
2,36±1,

20 
3,79±1,

08 
3,13±1,

20 
3,35±1,

18 
2,71±0,

91 
3,51±1,

00 
3,32±0,

50 

31-40 72 
3,82±0,

92 
3,75±0,

84 
3,49±0,

95 
2,47±1,

08 
3,23±0,

98 
2,77±1,

02 
3,82±0,

88 
3,54±1,

00 
3,31±0,

85 
2,85±0,

87 
3,50±0,

96 
3,33±0,

46 

41 And 
Over 

30 
3,87±0,

89 
3,44±0,

82 
3,57±0,

74 
2,34±0,

88 
3,03±0,

83 
2,88±0,

80 
3,87±0,

93 
3,97±0,

86 
3,37±1,

00 
2,73±0,

77 
3,61±1,

01 
3,30±0,

55 

F=  0,054 1,818 0,316 0,208 1,793 1,964 0,047 4,709 0,049 0,359 0,151 0,028 

p=  0,948 0,167 0,730 0,812 0,171 0,145 0,955 0,011 0,952 0,699 0,860 0,973 

PostHo
c= 

        
3 > 1 

(p<0.05
) 

    

p<0,05. 

Table 4 Shows that the hierarchy points of the participants show a significant difference according to 
the age variable (F=4,709; p=0.011<0.05). The reason for the difference is that the hierarchy points of the ones 
who are over 40 years old are higher than the ones who are 30 years old and under (p<0.05). The 
commitment to work, teamwork, supportive climate, stress, human and social relations, negative interaction, 
hierarchy, communication, bureaucratic climate, participation to administration and staff attitudes general 
points of the participants do not show a significant difference according to age variable (p>0.05).  
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Table 5. Independent Group T-Tests Results On Determining Whether Participation Into Administration And Staff 
Attitudes Sub-Dimension Scores Differ According To Marital Status Variable 

p<0,05. 

Table 5 Shows that It has been stated that the communication points of the married ones  (x=3,475) are 
higher than the communication points of the single ones(x=3,000) (t=2,659; p=0.009<0.05).  The commitment 
to work, teamwork, supportive climate, stress, human and social relations, negative interaction, hierarchy, 
communication, bureaucratic climate, participation to administration and staff attitudes general points of the 
participants do not show a significant difference according to the marital status variable (p>0.05). 

Table 6. Independent Group T-Tests Results On Determining Whether Participation Into Administration And Staff 
Attitudes Sub-Dimension Scores Differ According To The Service Time Variable 
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2,79±1,
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3,63±1,

00 
3,48±0,
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2,86±0,
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3,62±0,

91 
3,37±0,
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Single 39 
3,79±0,

98 
3,64±0,

98 
3,49±1,

04 
2,46±0,

98 
3,08±1,

03 
2,56±1,

05 
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3,41±1,

11 
3,00±0,

96 
2,65±0,
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3,31±1,

07 
3,21±0,

49 

t=  0,457 0,496 0,426 -0,297 1,209 1,153 1,082 1,093 2,659 1,297 1,706 1,644 

p=  0,648 0,621 0,671 0,767 0,229 0,251 0,282 0,276 0,009 0,197 0,090 0,103 
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MR 
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MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 
Ave ± 

MR 

5 And 
Unde
r 

36 
4,04±0,

87 
3,92±0,

84 
3,78±0,

88 
2,36±1,

20 
3,44±0,

90 
2,57±1,

13 
3,94±0,

92 
3,49±0,

99 
3,33±0,

91 
2,82±0,

87 
3,69±0,

89 
3,42±0,

44 

6-10 
Yıl 

53 
3,80±0,

87 
3,68±0,

92 
3,40±1,

05 
2,51±1,

06 
3,20±0,

99 
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06 
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50 
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p<0,05. 

Table 6 Shows that the commitment to work, teamwork, supportive climate, stress, human and social 
relations, negative interaction, hierarchy, communication, bureaucratic climate, participation to 
administration and staff attitudes general points of the participants do not show a significant difference 
according to the period of service variable (p>0.05). 

 Discussion and Conclusion 
In the direction of the findings of our study, the resources about our subject or having close 

relationships have been reached. In the study that we have conducted, when we look at whether the sub-
dimensions of the participation into administration and staff attitude scale of the staff working in the 
provincial directorate of youth services and sports that we handled differ according to the variables of 
gender, age, marital status, the period of service and province or not, it has been seen that there is a 
significant difference in job satisfaction and innovator climate sub-dimensions on behalf of the males 
according to gender variable.  

Females have been coming across various obstacles based on social gender or discrimination in other 
areas that provide participation in social life generally such as work-life, education, health, social security, 
politic and non-governmental organizations (11). On the other hand, because males are more in number 
compared to females in working environments feeling uncomfortable themselves and considering more 
about the household chores in their family life rather than the organization are the obstacles of females in 
their work life. 

We can say that the condition of these obstacles causes the weakness of job satisfaction of the females 
and innovator climate. There are also researches contrast to our findings and having no significant difference 
in gender variable (12;8;13) and showing parallelism to our findings (14;15;16) in terms of job satisfaction in 
literature.  

Our H1 hypothesis has been accepted partially. It has been seen that the hierarchy sub-dimension 
points in the age variable of the ones who are 40 years old and over are higher than the ones who are 30 
years old and under.  Our H2 hypothesis has been accepted partially. It can be said that as the individuals’ 
age increases the hierarchy perceptions of the organization that they are in increase too. On the other hand, 
with the thought of they are losing their work environment as their age increases, the individuals start to feel 
the commitment to the organization as they grow old with this thought (17). The hierarchy perceptions of 
the individuals who feel the commitment to the organization can increase at the same time. In his study 
named “The Comparison of Job Satisfaction of Sports Administrators Working in Private and Public 
Sectors”, (12) has not identified a significant difference in age variable and it is a contrast to our findings. 
Our other finding is that there is a significant difference on behalf of singles in the marital status of the 
communication sub-dimension. Our H3 hypothesis has been accepted partially. With the reason for the 
partnership between communication understanding and agreement, the situation of that the responsibility 
of singles is less than compared to married ones enables the communication more in human relations. We 
can say that the individuals who have more responsibilities outside (married ones) might experience 
communication problems in the organization originating from they make an effort for their families. In our 
study that we have dealt with the period of service variable, it has not been seen that there is a significant 
difference and our H4 hypothesis has been rejected. There are studies in the literature that have 
contradictions to our findings in terms of increase in commitment to the organization as the period of service 
increases (18; 19). 

  

11 
And 
Over 

37 
3,71±1,

03 
3,50±0,

80 
3,51±0,

73 
2,36±0,

94 
3,08±0,

93 
2,84±0,

84 
3,81±0,

95 
3,88±0,

86 
3,37±0,

97 
2,77±0,

86 
3,57±1,

09 
3,28±0,

52 

F=  1,295 2,119 1,847 0,303 1,400 0,672 0,453 2,718 0,066 0,042 1,039 1,034 

p=  0,278 0,125 0,162 0,739 0,251 0,512 0,637 0,070 0,937 0,959 0,357 0,359 
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Abstract  
In the article the interconnection between special working capacity and the response of single combat 

sportsmen’s cardiorespiratory system at the stage of direct training for competitions is analyzed. To solve 
the set tasks, the following methods were used: the method of analysis and generalization of literature, 
pedagogical experiment, methods of mathematical statistics. The pedagogical experiment involved the use 
of the chronodynamometer method, the instrument of which was the impact dynamometer of M. P. 
Savchyn’s «Spuderg». With the help of this device the level of special working capacity of qualified single 
combat sportsmen was determined. In particular, using the «8 s» test, indirect determination of creatine and 
phosphate anaerobic working capacity was performed; using the «40 s» test, special high speed endurance 
(indirect determination of glycolytic anaerobic working capacity) was tested; «3x3» test (3 rounds for 3 
minutes each with one minute break between rounds), during which the maximum amount of heavy 
punches should be performed, was used to identify the power mode of single combat sportsmen. To 
evaluate the response of the cardiorespiratory system (CRS) and to compare the response rates of athletes 
the running exercises were simulated on the treadmill at a standard speed of 3.0 m/s. As a result of the 
calculation of the multiple correlation coefficient, the interconnection of speed deployment and resilience 
response of the CRS on the working capacity of athletes (Creatine Phosphate Capacity Index, Glycolytic 
Capacity Index, Integral Index of Speed-Power Readiness, the number and power of punches’ total capacity 
during the test), was established. The results of the investigation showed that the result of the multiple 
correlation coefficient (R) was within the limits of 0.64-0.76; even higher were the results of multiple 
correlation interconnections of indicators of speed deployment and reaction renewal (R = 0.81-0.91), 
indicators of reaction resilience (R = 0.83-0.90) on indicators of working capacity. 
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1. Introduction 

One of the effective ways to improve the system of sports training is to increase competitive practice, 
which promotes the mobilization of functional resources of athletes’ bodies, stimulation of adaptation 
processes, and increase of capabilities of the cardiorespiratory system [1, 2, 3]. The implementation of this 
concept is a significant area of coach’s activity while training single combat sportsmen, which causes the 
increase in the number of competitions and the tendency to change the structure of trainings for them. In this 
regard, the optimization of the training process in the pre-competition period, which is the key to ensure the 
athletes’ readiness for the main competitions of the season, acquires significance. At the same time comes to 
the fore the implementation of the management system, which involves planning, modelling, 
prognostication, selection, orientation and control at the stages of long-term sports training [4, 5, 6]. 

In sport, the implementation of control as a function of management largely depends on the choice of 
informative methods of evaluation of training process and sportsmen’s status [7, 8, 9]. Single combat 
management effectiveness is closely connected with the ability to take into account the dependence of well-
known evaluation criteria on the individual characteristics of the sportsman. It is significant that such 
individual capabilities are manifested in a variety of complex combinations and this greatly complicates the 
system of control and its realization as a function of management of training process in single combats.  

Priority and at the same time complexity of the solution of this problem are emphasized by leading 
specialists in the training of single combat sportsmen [10-17]. In particular, V. N. Platonov, in order to 
construct objectively the process of direct training for competitions, recommends: to determine the rational 
correlation of exercises aimed at the development of different qualities; to establish the optimal combination 
of high loads and rest; to learn to be aware of training loads, restoration activities and nutrition as a single 
process; to improve the diagnostics of the evaluation of the functional state of athletes, their reactions to the 
loadings for the purpose of individual planning and correction of the training process; to develop a complex 
of physiotherapy and psychological measures, which allow to prepare the sportsman as best as possible for 
the proper start in the competition process [4]. 

Yu. V. Verkhoshansky notes that the basis of the control system, which was formed in single combats, 
is the evaluation of energy processes to ensure the sportsmen’s special working capacity [18]. M. B. Huska 
and A. Sukhanovsky emphasize the importance and necessity of improving operational and current control; 
emphasis on stage control is made due to its specificity at the stage of direct training. In this case, scientists 
take into account that the implementation of stage control as a function of management involves the 
obtaining of information about the status of systems of functional support work during the stage itself [19, 
20]. 

The accumulated empirical experience determines the relevance and necessity of grounding and 
development of approaches to the application of modern means and methods of control in single combats, 
taking into account the goals of training process during the period of direct training for competition. 

2. Method 

The aim of the article is to evaluate the interconnection between special working capacity and 
response of cardiorespiratory system of single combat sportsmen at the stage of direct training for 
competition. 

To solve these tasks, the following methods were used: the method of analysis and generalization, 
pedagogical experiment, methods of mathematical statistics. The method of analysis and generalization 
involved the study and analysis of domestic and foreign scientific and methodological literature about the 
system of single combat sportsmen’s training. The pedagogical experiment involved the use of the 
chronodynamometer method, the instrument of which was the impact dynamometer «Spuderg» of 
M. P. Savchyn. «Spuderg» consists of the standard boxing punching bag and a computer registration unit 
which transmits feedback to a personal computer. A special sensor capsule is installed on the punching bag. 
In form this capsule copies a scale model of a boxing punching bag, which significantly expands the area of 
the impact surface. The feature of the sensor capsule is the production of impulses in proportion to the force 
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of the punches. Thus the accuracy of punches is not crucial, since the surface of the punching bag is large 
enough and equally sensitive on the whole surface (for the punching bag – 90%). With the help of the device 
the level of special working capacity of qualified single combat sportsmen was determined. Before testing, 
the personal data of the athlete (surname, name, weight, qualification, surname of the coach) were entered 
into the computer. After executing the command «record», it was created an individual card of the athlete’s 
readiness, where after the command «save» the test results were automatically recorded in the computer. 

In determining the «explosive» endurance («8 s» test, indirect determination of creatine and 
phosphate anaerobic working capacity), the sportsman took the middle distance relative to the 
dynamometer and with individual readiness began to punch the bag continuously with maximum force and 
frequency. After four seconds of such work, the buzzer sounded, warning of the end of half of the test.  At 
the same time, the monitor showed information on the number of hits per 4 seconds and their total tonnage. 
After the second buzzer the work of the second 4-seconds segment stopped, the computer gave information 
about the quantitative content of the second half of the test, and then – about the completed total work for 8 
seconds. Based on the obtained sportsmen’s working capacity indicators the electronic program of 
dynamometer allowed to calculate a series of indicators that were automatically entered into the individual 
card of the athlete [21]: 

1) the athlete’s working capacity for 8 s: 
W8 = F8 / P / 8, c.u. ∙ kg∙ s-1                                                                                                                (2.1), 
where P is sportsman’s body weight (kg), F8 is the total power index of work in the test (c.u.); 
2) «Explosive» (Speed-Power) Endurance Coefficient: 
EEC = (F2 · K2) / (F1 · K1), c.u.                                                                                                            (2.2),  
where F1 and F2 are the power indexes of the first and second half of the test (c.u.), K1 and K2 are the 

numbers of punches in the first and second half of the test (times); 
3) «Explosive» Endurance Index: 
EEI = W8 · EEI, c.u.                                                                                                                             (2.3); 
4) Creatine and Phosphate Capacity Index: 
CFCI = EEI· К8, c.u.                                                                                                                             (2.4), 
where K8 is the number of punches in the «8 s» test (times). 
During the determination of the special speed endurance («40 s» test, indirect determination of 

glycolytic and anaerobic working capacity), athletes were instructed to apply average power direct punches 
with maximum frequency during 40 seconds. If the force of punches fell below 10 kg, after each such blows 
the buzzer sounded, which was the recommendation to sportsmen to increase the force of punches. Based on 
the obtained absolute indicators of speed endurance, using the special program installed in dynamometer, a 
number of measurements were calculated, which were automatically entered into the individual card of the 
athlete’s readiness: 

1) the athlete’s work capacity for 40 s: 
W40 = F40 / P / 40, c.u. ∙ kg ∙ s-1                                                                                                           (2.5), 
where P is sportsman’s body weight (kg), F40 is the total power index of work during the test (c.u.); 
2) Speed Endurance Coefficient: 
SEC = (F2 · K2) / (F1 · K1), c.u.                                                                                                            (2.6),  
where F1 and F2 are the power indexes of the first and second half of the test (c.u.), K1 and K2 are the 

numbers of punches in the first and second half of the test (times); 
3) Speed Endurance Index:  
SEI = W40 · SEC, c.u.                                                                                                                           (2.7); 
4) Glycolytic Capacity Index: 
GCI = SEI · K40 / 2.2, c.u.                                                                                                                    (2.8), 
where K40 is the number of punches in the test «40 s» (times), 2.2 – constant; 
5) Integral Index of Speed-Power Readiness: 
IISPR = CFCI + GCI, c.u.                                                                                                                    (2.9). 
The level of these indexes and coefficients characterizes the level of special working capacity of single 

combat sportsman. 
Due to the fact that in single combats the work is performed both in anaerobic and aerobic mode of 
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energy supply, in the course of the experiment it was applied test «3x3» (3 rounds of 3 minutes, with one 
minute break between rounds), during which the athletes were given the instructions to perform the 
maximum number of high power punches. During the experiment, the rest intervals between the tests did 
not exceed 130 seconds, and the heart rate (HR) did not fall below 110-120 beats/min. 

The evaluation of the response of the cardiorespiratory system with the help of the use of 
dynamometer «Spuderg» was carried out in the process of performing the standard load and scheduled 
training lesson. To evaluate the response of the cardiorespiratory system (CRS) and to compare the response 
rates of athletes the running exercises were simulated with a standard track speed of 3.0 m/s. The work was 
performed within 6 minutes with standard intensity. The criterion of work was considered to be the heart 
rate range 150-160 beats/min. This level of intensity corresponded to the work of submaximal load power 
(70-80% of HR max). The body’s response to such a load is associated with an increase in hypoxia shifts. It is 
well known that the level of the response of the cardiorespiratory system to such shifts reflects the general 
reactive properties of the body and the prerequisites of realization of sportsmen’s working capacity [22]. 

The following indicators were recorded: heart rate; indicators of the kinetics and resilience of the 
response of the cardiorespiratory system (time of achievement and recovery of 50% response of CRS (Т50 HR 
and Т50 HR recovery, s)); reaction resistance coefficient, c.u. As a result of conducting a standard 6-minute 
test, the rates of response speed deployment of the cardiorespiratory system (time of reaching 50% of the 
reaction) –T50 HR – were calculated.  

The rate of speed deployment of the CRS response was estimated in the following order [23]:  
1) the level of 50% reaction was calculated: 50% reaction is equal to the peak rate of the indicator 

minus the rate of the indicator during the rest time and is divided into two. 
2) the time of reaching 50% reaction (T50) was estimated according to the period of reaching this 

reaction value. For example, a level of 50% of the VО2, reaction reached within 30 seconds (Т50 VО2 = 30 s).  
The resilience of the reaction, i.e. the coefficient of functional resilience of the reaction (CFR), was 

calculated by the formula:  
CFR = (Average HR 5-6 min – HR 3-4 min) / HR 3-4 min. 
Measurements of the CRS response using the method of training impulse estimation were performed 

during the stage of athletes’ testing using the «Spuderg» system, during the use of standard 40-minutes 
training sessions aimed at the development of speed qualities, endurance during anaerobic and aerobic 
work. Training impulse, an integral indicator of the response of the CRS, this reflects the measure of the 
intensity of training work and characterizes the ratio of «dose-effect» influence during training session [24]. 
It was determined on the basis of considering the training time and data about the HR level during physical 
activity, when HR reached a stable state [25]. 

The training impulse is equal to the duration of training load multiplied by the coefficient of 
physical activity: 

1) Training Impulse (c.u.) = duration of training load (min) · (average HR work – HR rest) / (HR max 
– HR rest) = T / coefficient relation ∆HR; 

2) Physical Load Coefficient = delta (∆) physical load / HR range = delta (∆) HR work / HR range; HR 
range = HR max – HR rest; delta HR work = average HR work – HR rest. 

Mathematical statistics methods were used to process and analyze the results obtained during the 
research: descriptive statistics, sampling method [26]. Because of the data obtained from the investigation 
were characterized by a small sample size, nonparametric statistics methods (Wilcoxon signed-rank test) 
were used [14]. The following sample statistics were also determined: arithmetic mean (Mean), standard 
deviation (SD), mode (Mo), median (Me), lower (LQ) and upper (UQ) quarters. A reliability level of P = 95% 
(0.05 significance level) was used to determine the significance of differences between the samples. 

At the first stage of the investigation the materials of scientific and methodological literature 
concerning the system of single combat sportsmen’s training were studied. At the second stage, a 
pedagogical experiment was organized and conducted, which involved comparing the obtained rates as a 
result of the introduction into the system of control the integrated assessment of the CRS’s response of 
athletes. At the third stage (the stage of direct training for competitions), in the conditions of training activity 
the features of the influence of specially selected training sessions on the special working capacity were 
determined. The experiment involved 27 single combat sportsmen (Candidates for Masters of Sports), aged 
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19-23, with weight 50.8-63.5 kg. 

3. Results 
The experiment was conducted in the pre-competition mesocycle, during the period of high level of 

functional physical status of the athletes. Therefore, the working capacity criteria have been selected taking 
into account the training period, when the assessment of the athlete’s accumulated potential realization is of 
primary importance. In this regard, indicators of the CRS response were considered in the light of the 
criteria, which characterize the stimulating effect. 

The results of the working capacity assessment due to the use of a series of test tasks of the system 
«Spuderg» are presented in Table 1.  

Table 1. Indicators of the special working capacity level of qualified single combat sportsmen (n=27) 

Indicators Mean SD CV, % 

Test «8 s» 

Punches, number 46.34 3.90 8.42 

Punches’ tonnage, c.u. 2000.65 101.10 5.05 

Power of punches, c.u.∙kg∙s-1 3.54 0.17 4.80 

‘Explosive’ Endurance Index, c.u. 0.88 0.11 12.50 

Creatine Phosphate Capacity Index, c.u. 144.91 5.00 3.45 

Test «40 s» 

Punches, number 202.92 19.60 9.66 

Punches’ tonnage, c.u. 6668.50 650.50 9.75 

Power of punches, c.u.∙kg∙s-1 2.38 0.10 4.20 

Speed Endurance Coefficient, c.u. 0.63 0.04 5.60 

Glycolytic Capacity Index, c.u. 125.35 10.70 8.54 

Integral Index of Speed-Power Readiness, c.u. 270.17 29.10 10.77 

Test «3х3» 

Punches in the first 3-minute period, number 195.95 15.20 7.76 

Punches in the second 3-minute period, number 198.74 20.00 10.06 

Punches in the third 3-minute period, number 210.08 25.60 12.19 

Punches throughout the test, number 604.73 51.50 8.52 

Tonnage of punches in the first 3-minute period, c.u. 11512.00 921.70 8.01 

Tonnage of punches in the second 3-minute period, c.u. 10779.50 256.02 2.38 

Tonnage of punches in the third 3-minute period, c.u. 10897.00 269.77 2.48 

Tonnage of punches throughout the test, c.u. 33188.50 283.53 0.85 
Legend: Mean – arithmetical average; SD – standard deviation; CV – coefficient of variation 

The table shows that all athletes had a fairly high level of working capacity. The coefficients’ of 
variation differences of (CV%) were in the range of 1.9% (average rate of three lowest CV) and 11.8% 
(average rate of three highest CV) (average CV is 8.1 ± 2.4%). On the one hand, these data indicate the 
homogeneity of the athletes’ group, and on the other show the tendency in which individual differences in 
working capacity at individual indicators are maintained. We can assume, that these differences were related 
to the current physical state of athletes, their ability to respond quickly, adequately and fully, i.e. reactively, 
to the load. Assessment and comparison of the response of the athlete’s CRS are presented in Table 2. 

Table 2. Indicators of the response of the cardiorespiratory system of qualified single combat sportsmen (n=27) 

Indicators Mean SD CV, % 

Т50 HR, s 29.1 4.5 15.5 

Т50 HR recovery, s 53.1 8.3 15.6 

Coefficient of Functional Resilience due to HR (CFR), % 5.33 0.56 10.5 

Training Impulse (TI), c.u. 16.1 2.1 13.1 
Legend: Mean – arithmetical average; SD – standard deviation; CV – coefficient of variation 
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The table shows that the average indicators of the initial (fast) part of reaction (Т50 HR) were 
relatively high. The indicators of the initial (fast) part of the deployment of recovery processes (Т50 HR 
recovery) were low. In general, indicators of the mobility of the CRS reaction had a high level of individual 
differences. The indicators of resilience of the reaction had rates that characterized, on the one hand, a fairly 
high level of indicators, on the other showed the tendency of individual differences in indicators. 

The steady tendency for individual differences of the CRS response indicators was confirmed by the 
training impulse indicators, the most integral indicator characterizing the reaction value, time and load 
intensity. Obviously, such differences can affect the nature of the functional ensuring of athletes’ working 
capacity. To characterize the existing interconnections, a correlation analysis of working capacity indicators 
and the CRS response was conducted (Table 3). 

According to the results of the investigation, presented in Table 3, we can conclude that the most 
reliable interconnections were those that characterize the integral manifestations of working capacity and 
CRS response rates. Also the interconnections (positive or negative) between indicators of the speed of 
deployment and recovery of the CRS response draw attention. It is found out that if the high speed of 
deployment and the resilience of the CRS reactions during the work have negative interconnections with 
working capacity indicators, then the recovery speed has a marked positive character. In general, assessment 
of the CRS response, while interacting with working capacity indicators, has a noticeable stable tendency, 
when high speed of deployment and resilience of reactions is a condition for higher working capacity. This 
in general increases the reasonable nature of the load. This is also indicated by the positive nature of the 
connection between the speed of deployment (initial phase) of recovery processes with indicators of working 
capacity (Т50 HR recovery). It should be noted that the total recovery time after loads according to the 
criterion of HR recovery to 120 beats/min within 3-5 minutes was normal among all athletes.  

Table 3. Interconnections between working capacity indicators and responses of the cardiorespiratory system of single 
combat sportsmen (n=27) 

Indicators Т50 HR Т50 HR recovery CFR ТІ 

Punches, number -0.35 0.42 -0.45 0.29 

Punches’ tonnage, c.u. -0.45 0.42 -0.49 0.31 

Power of punches, c.u.∙kg∙s-1 -0.65 0.47 -0.51 0.47 

Explosive’ Endurance Index, c.u. -0.65 0.52 -0.59 0.54 

Creatine Phosphate Capacity Index, c.u. -0.79 0.51 -0.75 0.71 

Punches, number -0.25 0.42 -0.53 0.54 

Punches’ tonnage, c.u. -0.35 0.31 -0.45 0.59 

Power of punches, c.u.∙kg∙s-1 -0.31 0.32 -0.45 0.41 

Speed Endurance Coefficient, c.u. -0.45 0.22 -0.50 0.55 

Glycolytic Capacity Index, c.u. -0.65 0.52 -0.73 0.67 

Integral Index of Speed-Power Readiness, c.u. -0.70 0.62 -0.75 0.69 

Punches in the first 3-minute period, number -0.47 0.44 -0.41 0.35 

Punches in the second 3-minute period, number -0.55 0.52 -0.59 0.46 

Punches in the third 3-minute period, number -0.51 0.32 -0.46 0.59 

Punches throughout the test, number -0.65 0.62 -0.69 0.61 

Tonnage of punches in the first 3-minute period, c.u. -0.45 0.47 -0.57 0.35 

Tonnage of punches in the second 3-minute period, 
c.u. 

-0.55 0.51 -0.65 0.49 

Tonnage of punches in the third 3-minute period, c.u. -0.55 0.54 -0.67 0.54 

Tonnage of punches throughout the test, c.u. -0.65 0.62 -0.75 0.69 

It is also important to emphasize that the highest level of interconnection (by the number of reliable 
connections and their level) is marked by the training impulse, the integral index of the CRS response and 
the majority of indicators of athletes’ working capacity. As a result of the calculation of the multiple 
correlation coefficient, the dependence of the speed of deployment and the resilience of the CRS response on 
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the athletes’ working capacity (Creatine and Phosphate Capacity Index, Glycolytic Capacity Index, Integral 
Index of Speed-Power Readiness, number and tonnage of punches throughout the test), is established. The 
value of the multiple correlation coefficient (R) was in the range 0.64-0.76. Even higher influence have 
multiple correlative interconnections of speed of deployment and recovery of reactions (R = 0.81-0.91) 
indicators, indicators of resilience of reactions (R = 0.83-0.90) on indicators of athletes’ working capacity. 

4. Discussion 

Since the main directions of control are determined by the components of the structure of special 
athletes’ endurance, single combats belong to those kinds of sport in which motor activity reaches 
submaximal and above power. This indicates that the basis of the single combats’ control system is the 
assessment of energy processes to ensure special working capacity. It should be also taken into account that 
the fight’s bioenergetics is provided mainly by anaerobic modes, which reflect the state of special working 
capacity in many types of single combats.  

The need to exercise control at the stage of direct training for the competitions is determined by the 
fact that in this period comes the first the assessment of the body’s ability to realize the accumulated 
potential. This ability is connected with the reactive body’s characteristics, which provide the opportunity to 
respond quickly, adequately and fully to the load. It becomes evident that the system of monitoring the 
single combat sportsmen at the stage of direct training for competitions requires the assessment not only of 
the athletes’ working capacity, but also those aspects of the reactive organism’s characteristics that underlie 
the formation of athletes’ high mobilization potential in the process of training and competitive activity. 

The integrated assessment of the athletes’ working capacity and the reactive organism’s properties 
will not only help to determine the development level of the sportsmen’s functional abilities, but also to 
clarify the specialized orientation of the training process, which will not only increase the level of special 
working capacity, but also increase the ability of its realization in the process of competitive activity.  

The results obtained complement and extend the findings of many studies [7, 10, 12, 15, 27, 28]. 

5. Conclusions 
In the course of the investigation, the interconnection between special working capacity and the 

response of the cardiorespiratory system of single combat sportsmen at the stage of direct training for 
competitions was analyzed. The correlation of CRS reaction indicators registered under standard loading 
conditions with the indicators of special working capacity was revealed. The significance of the status and 
the response of the cardiorespiratory system as a marker of the reactive properties of the organism, which 
should be taken into account in the general assessment of special working capacity, were established.  This 
assessment should be conducted under the same test objectives. Accordingly, in the conditions of testing 
with the help of the system «Spuderg» or during the test tasks, the possibilities of load standardization are 
reduced and, as a consequence, the getting of generalized regularities. At the same time, there are 
opportunities to individual assessment and selection of the optimization criteria for the training process. 
These data provide a basis for conducting the integrated assessment of working capacity (in the process of 
one test task), taking into account the body’s response to specialized loads.  

Two directions of analysis have been identified, which can contribute to increasing the 
informativeness of the control system of special working capacity, taking into account the evaluation of the 
reactive properties of CRS. The first direction is the improvement of the control system aimed at assessing 
the change of single combat sportsmen’s working capacity. Its implementation is connected with integrated 
analysis of indicators of special working capacity and individual assessment of the CRS response to the test 
tasks. The second direction is the improvement of the control system to correct the structure of training 
process. It is based on the choice of optimal load parameters based on the results of the CRS reaction. The 
realization of this direction is connected with the analysis of the structure of training session, its duration 
and intensity and determination of load. 

Disclosure statement. No author has any financial interest or received any financial benefit from this 
research. 

Conflict of interest. The authors state no conflict of interest. 
  

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

122 
 
 

References 
1. Wilmore, J. H., & Costiill, D. L. (2004). Physiology of sport and exercise. Champaign, Illinois. 

2. Beckham, S., & Harper, M. (2010). Functional training: Fad or here to stay? ACSM's Health & Fitness 
Journal, 14(6), 24-30. 

3. Cherepov, E., & Shaikhetdinov, R. (2016). Effectiveness of functional training during physical conditioning 
of students practicing martial arts. Journal of Physical Education and Sport, 2, 510-512. 
doi:10.7752/jpes.2016.02079. 

4. Platonov, V. N. (2004). Sistema Podgotovki Sportsmenov v Olimpiyskom Sporte [The System of Training 
Athletes in Olympic Sports]. Kyiv : Olimpiiskaia Literatura. [in Russian]. 

5. Aksutin, V. V., & Korobeynikov, G. V. (2014). Study of special capacity in boxers with different styles of 
fight. Physical Education of Students, 5, 3-7. 

6. Ostyanov, V. N. (2011). Obuchenie i trenirovka bokserov [Educating and training of boxers]. Kyiv : 
Olimpiiskaia Literatura. [in Russian]. 

7. Klychko, V. (1998). The main components of pedagogical control at the stage of sport training of young boxers. 
Materials of the III Int. Scien.-Pract. Conference. «Physical Culture, Sport and Health of the Nation». 
Kyiv-Vinnytsia, 89-91. 

8. Savchin, M. P. (2013). Dinamika special'noj rabotosposobnosti boksera sbornoj komandy Ukrainy v 
proshedshem olimpijskom cikle [A dynamics of the special capacity of boxer of collapsible command of Ukraine 
in the last olympic loop]. Nauka v olimpijskom sporte, 2, 55-63. [in Russian]. 

9. Chadli, S., Ababou, N., & Ababou, A. (2014). A new instrument for punch analysis in boxing. Procedia 
Engineering, 72, 411-416. 

10. Savchyn, M., Skolozdra Y., Mykhalyk, B., & Zalutska T. (2008). Kompyuterizatsiya 
hronodinamometrichnih vimiriv v udarnih odnoborstvah [Computerization of chronodynamometric 
measurements in single combat]. Moloda sportyvna nauka Ukraiiny, 1, 307-314. [in Ukrainian]. 

11. Donets, A. V., Kiprych, S. V., & Mahdi O. A. (2012). Reactive properties of cardiorespiratory system while 
loading aimed at improving the special endurance of qualified boxers. Pregatire professional antrenament 
sportive educatie fizica recuperare recreate. Chisinau, 11(3), 35-42. 

12. Korobeynikov, G., Potop, V., Korobeynikova, L., Kolumbet, A., Khmelnitska, I., Shtanagey, D., et al. 
(2019). Research of the hand motion dynamic characteristics of the women boxers with different types of 
functional asymmetry. Journal of Physical Education and Sport, Special Issue 6, 2185-2191. 
doi: 10.7752/jpes.2019.s6328. 

13. Yarar, H., Türkyilmaz, R., & Eroglu, H. (2019). The investigation of weight loss profiles on weight classes 
sports athletes.  

14. Favre, J., Mass, Y., & Aminian, K. (2007). Study of punches performance in boxers with inertial sensors. 
Journal of Biomechanics, 40, 530. 

15. Kiprich, S. B., & Berinchik, D. Y. (2015). Specific descriptions of functional providing of the special 
endurance of boxers. Pedagogics, psychology, medical-biological problems of physical training and sports, 3, 20-
27. 

16. Larson, N. C., Sherlin, L., Talley, C., & Gervais, M. (2012). Integrative approach to high-performance 
evaluation and training: Illustrative data of a professional boxer. Journal of Neurotherapy, 16(4), 285-292.  

17. Martsiv, V. P. (2014). Comparative analysis of competitive activity parameters of amateur boxer’s high 
qualification. Physical Education of Students, 6, 41-44.  

18. Verkhoshansky, Yu. V. (1988). Osnovyi Spetsialnoy Fizicheskoy Podgotovki Sportsmenov [Fundamentals 
of Athletes’ Special Physical Training]. Moskwa : Fizkultura i Sport. [in Russian]. 

19. Huska, M. B. (2003). Formuvannya dovgostrokovoyi pratsezdatnosti v protsesi pidgotovki sportsmeniv v 
edinoborstvah [Formation of long-term working capacity in the process of training athletes in single combat]. 
Scientific notes : KNPU named after M.P. Drahomanov, 127-133. 

20. Suchanowski, А. (2003). Indiwidualizacja w treningu wytrzymalosci specjalnei sportowcow wysokiej klasy. 
Gdańsk : Wydaw. Uczelniane AWFiS. [in Polish]. 

21. Savchyn, M. P. (2003). Trenovanist Boksera ta Yiyi Diagnostika [Boxer’s Training Ability and its 
Diagnostics]. Kyiv : Nora-print. [in Ukrainian]. 

22. Alekseev, V. M., & Kotz, Ya. M. (1983). Izmenenie v chastote serdechnyih sokrascheniy (pulsovoy 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

123 
 
 

«dreyf») na protyazhenii rabotyi postoyannoy aerobnoy moschnosti u sportsmenov i ne sportsmenov 
[Change in heart rate (pulse «Drift») during the work of constant aerobic power of athletes and non-athletes]. 
Fiziologiia cheloveka, 9(2), 316-322. 

23. Ward, S. J., Lamarra, N., & Whipp B. (1996). The Control Components of Oxygen Uptake Kinetics During High 
Intensity Exercise in Humans // Book of Abstract, Nice, pp. 268-269. 

24. Mac Dougall, J., Wenger, H., & Green, H. (1991). Physiological testing of the high performance athlete. Human 
Kinetic Books : Champaign (Illinois). 

25. Maestu, J., Cicchella, A., Purge, P., Ruosi, S., Jurimae, J., & Jurimae, T. (2006). Electromyographic and 
neuromuscular fatigue thresholds as concepts of fatigue. The Journal of Strength and Conditioning 
Research, 20(4), 824-828. 

26. Denysova, L. V., Khmelnytska, I. V., & Kharchenko L. A. (2008). Izmereniya i metodyi matematicheskoy 
statistiki v fizicheskom vospitanii i sporte [Measurements and Methods of Mathematical Statistics in Physical 
Education and Sports]. Kyiv : Olimpiiskaia Literatura. [in Russian]. 

27. Antomonov, M. Yu. (2006). Matematicheskaya obrabotka i analiz mediko-biologicheskih dannyih 
[Mathematical Processing and Analysis of Biomedical Data]. Kyiv : Malyi druk. [in Russian]. 

28. Osipov, A., Kudryavtsev, M., Gatilov, K., Zhavner, T., Klimuk, Yu., Ponomareva, E., et al. (2017). The use 
of functional training – Crossfit methods to improve the level of special training of athletes who 
specialize in combat sambo. Journal of Physical Education and Sport, 17(3), 2013-2018. 
doi:10.7752/jpes.2017.03201. 

  

http://www.ijaep.com/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=17149988&query_hl=1&itool=pubmed_docsum


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

124 
 
 

The Relationship between Smartphone Use and Happiness among 
University Students 

Alper Kaya1, Mehmet Demirel2 and Yalçın Tükel3 

1Research Assistant, Necmettin Erbakan University, Faculty of Tourism, Department of Recreational Management, 
Turkey. 

2Associate Professor, Necmettin Erbakan University, Faculty of Tourism, Department of Recreational Management, 
Turkey. 

3Assistant Professor, Necmettin Erbakan University, Faculty of Tourism, Department of Recreational Management, 
Turkey. 

Abstract 
The aim of the study is to analyze the relationship between smartphone addiction and happiness 

among university students with regard to various factors. The sample group of the study consisted of 
voluntary students studying at various faculties and departments of universities by using the appropriate 
sampling method. A total of 690 university students, 460 female (66.7%) and 230 male (33.3%), participated 
in the study. The Smartphone Addiction Scale Short Form (SPAS-SF)developed by Kwon et al. (2013) and 
adapted into Turkish and validated by Noyan et al. (2015) was used to measure the smartphone addiction 
levels of participants, and the Oxford Happiness Questionnaire Short Formdeveloped by Hills and Argyle 
(2002) and adapted into Turkish by Doğan and Çötok (2006) was used to identify the happiness level of 
participants. In data analysis, descriptive statistical methods such as percentage and frequency were used to 
identify the distribution of the personal information of participants, coefficients of kurtosis and skewness of 
the data were identified to see whether data showed normal distribution, and data were found to be fit for 
parametric test conditions. T-test and ANOVA tests were performed in addition to descriptive statistics 
methods, Tukey HSD Multiple Comparison Test was performed to identify from which groups the 
significant difference stems from and the correlation test to test the relationship between happiness level and 
smartphone addiction (α = 0.05). As a result, it was found that there was no significant relationship between 
happiness levels and smartphone addiction of participants by sex and age variables. However, a significant 
difference was found in smartphone use by school year variable and in happiness level by level of welfare. A 
positive significant relationship was found between the happiness levels of participants and smartphone 
addiction. 
Keywords: University Students, Happiness, Smartphone Addiction 

1. Introduction 
Technological advancements have always had an influence on the way people's lives shape and 

change. In the beginning of the 1950s and 2000s, discovery of computers and increased availability of 
wireless communication tools and mobile phones played a great role in the development of digital 
technology (Çamsarı, 2016).  Digital technological advancements did not stand still, but have always 
developed and progressed. For example, early cell phones were only used for communication purpose. With 
great progress made in communication technology, cell phones were equipped with stronger processors, 
more storage space and LCD (liquid crystal display) screens. Just like other revolutionary technologies that 
were developed during this period, smart phones were also built on the efforts, ideas and inspirations of 
many people. After the popularization of smartphones, Internet has started to establish a stronger presence 
in daily life. These devices make use of technologies such as infrared, Bluetooth, mobile data connection and 
Wi-Fi. Data connection can be established in both business and daily life. With the introduction of such 
operating systems, smartphones evolved into pocket-size PCs (Kuyucu, 2017; Reid, 2018; Zheng and Ni, 
2010).  

Similar to smartphones, which have been made very user-friendly, the use of Internet is also getting 
more and more popular. According to the data for the month of December of Communication Services 
Statistics of TurkStat (2019a), the number of mobile Internet users in Turkey is 62.2 million.  According to 
TurkStat's (2019a) Survey on Household IT Use, the rate of Internet users between the ages of 16 and 74 in 
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Turkey increased from 72.9% in 2018 to 75.3% in 2019. Mobile phones are preferred more and more because 
they are portable, do not take much space and have more functions (taking photos, shooting videos, Internet 
connection, navigation, etc.) than just calling or communication. Smart phones, which are widely used by 
university students, may lead to addiction in some cases along with their benefits for the user (Işık and 
Kaptangil, 2018). A study by Emanuel et al. (2015) on university students found that one out of every five 
student characterized himself/herself as addicted to smartphones. And half of those who are addicted stated 
that they were heavily addicted. New types of addiction emerging in the era of communication and 
technology are, naturally, technology-based. One example to these addictions could be smartphone 
addiction. This type of addiction, which indicates excessive fixation towards mobile devices, can prevent 
individuals from socializing (Yusufoğlu, 2017). According to a study by Rotondi et al. (2017) on Italian 
people found that use of smartphones reduced the quality of face-to-face interaction. A study by Sarwar and 
Soomro (2013) on high school students found that smartphone use had a negative impact on family relations, 
social interactions, health and academic performances of students. It can also play a part in shaping the 
expectations of an individual. A study by Çuhadar et al. (2020) on high school students indicated a 
meaningful relationship between smartphone addition and future expectations. In addition, a study by 
Yalçın et al. (2017) found that university students gravitated towards using their smartphones for showing 
off their achievements. It was also found that the use of smartphones improved individuals' self-esteem 
through variables that increase inner motivation such as being liked and appreciated on social media 
helping people to be satisfied with their leisure time. 

For individuals, the pursuit of happiness is an important goal (Lyubomirsky et al, 2005). Happiness is 
generally known as the degree to which an individual positively assesses his/her quality of life. The concept 
of happiness is not confined to an individual's inner condition but is also influenced by environmental 
factors. According to another definition, happiness is a state of momentary well-being an individual is in 
which is influenced by inner and environmental factors (Nitnitiphrut, 2007; Veenhoven, 2009; Sert, 2019). 
Carr (2011) defined happiness as positive psychological state characterized by high levels of satisfaction with 
life, high levels of positive emotions and low levels of negative emotions. 

According to TurkStat's (2020) Life Satisfaction Survey, 52.4% of individuals in Turkey were happy in 
2019, down from 53.4% the previous year. In terms of age group, the highest level of happiness in 2019 was 
seen among people age 65 and over.  The lowest level of happiness was seen among people age 55 to 64. In 
terms of sex, women were found to be happier than men.  

In the light of these information, the purpose of this study is to analyze the relationship between 
smartphone use and happiness levels of students from various departments and faculties of various 
universities with regard to independent variables namely, sex, age, level of welfare, and school year. 

 
2. Method 

The study population consisted of individuals studying at various departments in various 
universities. The sample is comprised of 460 female (66.7%) and 230 male (33.3%) university students, 690 in 
total, who were identified using the appropriate sampling method. To measure the smartphone addiction 
level of participants, the Smart Phone Addiction Scale Short Form (SPAS-SF), which was adapted into 
Turkish, validated and analyzed for reliability by Noyan et al. (2015), was used. SPAS-SF was developed by 
Kwon et al. (2013) to measure smart phone addiction risk. This 10-item scale makes use of Likert-type 
grading. Items of the scale are graded from 1 to 6 while the score can range from 10 to 60. The higher the 
score, the higher the risk for addiction. In addition, the Oxford Happiness Questionnaire was used to 
identify the happiness levels of participants. OHQ was developed by Hills and Argyle (2002) using a six-
point scale with a short form version (OHQ-SF) with 8 items. This questionnaire was adapted into Turkish 
by Doğan and Çötok (2006), who first analyzed the items and checked the level of representation of scale 
items. The total correlation value of item 4 was found to be lower than .30 and this item was removed from 
the questionnaire. It was found that the scale supported the single-factor model.  

For the analysis of the data collected in the study, percentage and frequency descriptive statistical 
methods were used to identify the distribution of personal information of participants and coefficients of 
skewness and kurtosis of data were checked to see whether data shows normal distribution. As a result of 
the analyses, it was found that the data had normal distribution. According to Jondeau and Rockinger (2003), 
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when coefficients of skewness and kurtosis of sub dimensions vary between +3 and -3, these sub dimensions 
are in conditions suitable for non-normal distribution parameters (non-parametric). Within the scope of the 
statistical analysis of the data, T-test and ANOVA tests were performed in addition to descriptive statistics 
methods, Tukey HSD Multiple Comparison Test to identify from which groups the significant difference 
stems from and the correlation test to test the relationship between happiness level and smart phone 
addiction (α = 0.05). 

3. Results 

Table 1. Internal Consistency Coefficients of the Smartphone Addiction Scale and the Oxford Happiness Questionnaire 

Scale Current Study 

Smartphone Addiction ,919 

Oxford Happiness Questionnaire ,723 

Table 1 shows internal consistency coefficients of the smartphone addiction scale and the Oxford 
happiness questionnaire for study participants. Based on this data, the highest internal consistency was .919 
for the Smartphone Addiction Scale and .723 for the Oxford Happiness Questionnaire. 

Table 2. Distribution of Scores of the Smartphone Addiction Scale and the Oxford Happiness Questionnaire 

Scale and Sub Dimensions Item 
Number 

N Ave. Sd Skewness Kurtosis 

Smartphone Addiction 10 690 29,69 12.03 ,447 -.414 

Oxford Happiness 
Questionnaire 

7 690 
22.72 4.77 ,013 -.213 

Table 2 shows the average scores received by participants from the Smartphone Addiction Scale and 
the Oxford Happiness Questionnaire. Based on this data, the highest average score was 29.69 for the 
Smartphone Addiction Scale and 22.72 for the Oxford Happiness Questionnaire. 

Table 3. Demographics of Participants 

Variables f % 

Sex Male 230 33.3 

Female 460 66.7 

Total 690 100 

Age  
 

17 to 20 338 49.0 

21 to 24 296 42.9 

25 and over 56 8.1 

Total 690 100 

School Year 1st year 311 45.1 

2nd year 98 14.2 

3rd year 31 4.5 

4th year 250 36.2 

Total 690 100 

Level of Welfare Low 94 13.6 

Normal 503 72.9 

High 93 13.5 

Total 690 100 

Weekly Leisure Time 1 to 5 hours 125 18.1 

6 to 10 hours 199 28.8 

11 to 15 hours 148 21.4 

16 hours and more 218 31.6 

Total 690 100 
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Smartphone Use Yes 519 75.2 

No 171 24.8 

Total 690 100 

As shown in Table 3, 66.7% of participants were female, 49% were between the ages of 17 and 20, 
45.1% were studying in their first school year, 72.9% were at a normal level of welfare, 31.6% had 16 hours or 
more leisure time per week and 75.2% used smartphones. 

Table 4. Distribution of Scale Scores by the Sex Variable 

Scale Variable Ave. Sd t p 

Oxford Happiness 
Questionnaire 

Male 22.89 4.82 ,654,513 

Female 22.64 4.74 

Smartphone Addiction Scale Male 29.01 12.73 -1,05,293 

Female 30.03 11.66 

It was identified that the T test scores of the Smartphone Addiction and the Oxford Happiness 
Questionnaire performed by the sexes of participants did not show any significant difference. 

Table 5. Distribution of Scale Scores by Smartphone Use 

Scale Variable Ave. Sd t p 

Oxford Happiness 
Questionnaire 

Yes  22.61 4.886 -1,120,263 

No 23.08 4.402 

Smartphone Addiction Scale Yes 29.09 12.275 -2,288,022 

No 31.51 11.099 

According to the results of the T test performed on Oxford Happiness Questionnaire and Smartphone 
Addiction Scale based on smartphone usage variable, there was no significant difference with happiness 
level (p>0.05) however there was a significant difference between smartphone use and addiction (p˂0.05). 

Table 6. ANOVA Test Results of Participants by Age 

Scale Variable Ave. Sd F p 

Oxford Happiness 
Questionnaire 

17-20 22.60 4.582 ,207 ,813 

21-24 22.85 4.923 

25 and over 22.78 5.140 

Smartphone Addiction 
Scale 

17-20 22.60 4.582 1.342 ,262 

21-24 22.85 4.923 

25 and over 22.78 5.140 

According to the results of the ANOVA test performed based on the age of participants using the 
Oxford Happiness Questionnaire and Smartphone Addiction Scale, there was no significant difference 
(p˃0.05). 

Table 7. ANOVA Test Results of Participants by School Year 

Scale Variable Ave. Sd F p Tukey 

Oxford Happiness 
Questionnaire 

1st year 23.06 4.605 1.868 ,134  

2nd year 21.76 4.779 

3rd year 22.67 4.935 

4th year 22.68 4.925 

Smartphone 
Addiction Scale 

1st year 27,81 10,985 6,135 ,000 1*-2 
1*-4 2nd year 32,64 13,552 

3rd year 27,58 14,153 

4th year 31,13 12,009 
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According to the results of the ANOVA test performed based on the school year of participants using 
the Oxford Happiness Questionnaire and Smartphone Addiction Scale, happiness levels of participants did 
not significantly change by school year (p˃0.05) while smartphone addiction did significantly change by 
school year (p˂0.05). The Tukey HSD multiple comparison test, which was performed to identify from which 
school years the significant difference was resulting from, showed that the significant difference was 
stemming from 1st year students. 

Table 8. ANOVA Test Results of Participants by Level of Welfare 

Scale Variable Ave. Sd F p Tukey 

Oxford Happiness 
Questionnaire 

Poor 21,75 5,724 5,416 ,005 1-3* 
2-3* Normal 22.67 4,554 

Good 24,01 4,647 

Smartphone 
Addiction Scale 

Poor 31,07 14,453 1,007 ,366  

Normal 29,63 11,555 

Good 28,60 11,890 

According to the results of the ANOVA test performed based on the level of welfare of participants 
using the Oxford Happiness Questionnaire and Smartphone Addiction Scale, happiness levels of 
participants significantly changed by level of welfare (p˂0.05).  The Tukey HSD multiple comparison test, 
which was performed to identify from which level of welfare the significant difference was resulting from, 
showed that the significant difference was stemming from participants with a good level of welfare. 

Table 9. Results of the Correlation Test for Analyzing the Relationship Between the Oxford Happiness Questionnaire 
and Smartphone Addiction 

 Oxford 
Happiness 

Questionnaire 

Smartphone Addiction 

Oxford Happiness 
Questionnaire 

r 1  

p   

N 690  

Smartphone Addiction Scale 

r -,098** 1 

p ,010  

N 690 690 

**p˂0.01 

The correlation coefficient between the scores of participants on the Oxford Happiness Questionnaire 
and Smartphone Addiction Scale showed a positively significant relationship.  

4. Discussion and Conclusion 
Various new things have been invented throughout the technological revolution. These inventions 

bring about comfort along with problems. Same thing also applies to smartphones (Ahmad et al. 2011). 
According to studies in the literature, along with making our lives easier, smartphones, which have become 
an inseparable part of daily life, can also have an adverse effect on a person's health if not used correctly 
(Enez-Darcin et al. 2016). Individuals, who meet their psychological needs are happier, (Chang et al. 2015; 
DeHaan et al. 2016; La Guardia et al. 2000) and a happy individual is someone who generally experiences 
positive emotions (Diener et al. 1991). 

Smartphones have some positive effects. For example, they can better meet an individual's autonomy 
and relationship needs making that individual feel more secure and less lonely  (King et al. 2010). According 
to Thomée et al. (2011), smartphone use influences daily routines, social behaviors, values, family relations 
and social interactions. Checking or using apps constantly during the day is found to be associated with 
sleep disorders, stress, anxiety, deprivation and unhappiness, poor academic performance and less physical 
activity. 

The literature review showed that there were very few studies about the relationship between 
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smartphone addiction and happiness, however there were several studies on Internet use, subjective well-
being, content, and life satisfaction. Within this context, the purpose of this study is to analyze the 
relationship between smartphone addiction and happiness and to identify whether these parameters differ 
in terms of variables such as sex, smartphone use, age, school year and level of welfare. 

It was identified that the T test scores of the Smartphone Addiction and the Oxford Happiness 
Questionnaire performed by the sexes of participants did not show any significant difference. Considering 
the use of technology products such as smartphones due to the rapid advancement of technology, it can be 
stated that individuals, irrespective of sex, use smartphones to access information, for entertainment and 
education and to feel accepted through social media. Kula et al. (2020) did not find a significant difference 
between smartphone addiction and life satisfaction in terms of gender (p> 0,05). In their studies, Kumcağız 
et al. (2020) and Chung (2011) suggested that there was no significant relationship between sex and 
smartphone addiction. In addition, Aljooma et al. (2016) did not identify any significant difference in the 
technological dimension of smartphone addiction in terms of sex. Lepp, Li, Barkley and Salehi Esfahani 
(2015) suggested that smartphones had become an indispensable part of people of every age around the 
world and that people felt inseparable from their smartphones. 

According to the results of the T test performed on Oxford Happiness Questionnaire and Smartphone 
Addiction Scale based on smartphone usage variable, there was no significant difference in the happiness 
level (p>0.05).  

A significant difference was found between smartphone use and addiction (p˂0.05). Smartphones are 
widely used among university students and they are taking up a considerable amount of time in our lives. 
As seen in this study, 75.2% of participants used smartphones. Accordingly, it could be noted that the more a 
person spends time on his/her phone, the higher the level of smartphone addiction is.  In parallel with the 
findings of our study, the more people use smartphones, the more they get addicted and start experiencing 
problems (Hong, Chiu and Huang 2012). These problems, Internet addiction and smartphone addiction are 
considered disorders. People with such disorders have difficulty controlling smartphone use and face social, 
psychological and health problems (Heron and Shapira 2004). In another study conducted in the US, 65% of 
the participants said that they could not live without a smartphone (Wajcman, Bittman, Jones, Johnstone and 
Brown, 2007). It could be noted that some people may not be content with their lives if they are addicted to 
smartphones. 

Some researchers suggested that strong friendship bonds and having friends could be important 
factors in happiness (Leung et al.2013). It was indicated that youngsters with low level of happiness was at a 
higher risk of becoming addicted to smartphones (Augner and Hacker 2012), that when kept away from 
their phones for a while, smartphone addicts tend to feel sad and unhappy and shutting off their phones led 
to anxiety, depression, anger and sleep deprivation (Aljomaa et al. 2016), that excessive smartphone use by 
students might have an adverse impact on academic performance, mental health, subjective well-being and 
happiness (Lepp et al., 2014), and that smartphone addiction led to an uncontrollable and excessive use of 
smartphone causing obsession (Abo-Jedi, 2008). This addiction, without a doubt, has influence over physical 
and psychological health, social life and family relations.  

According to the results of the ANOVA test performed based on the age of participants using the 
Oxford Happiness Questionnaire and Smartphone Addiction Scale, there was no significant difference 
(p˃0.05). It could be noted that age is not a major factor affecting smartphone addiction and happiness. Çakır 
and Demirel (2019) identified that there was no significant difference in the levels of happiness of 
participants with regard to age. In a study conducted in India, youngsters noted that they usually used 
smartphones for communicating with family and friends, texting, social media and music (Kanmani et al., 
2017). The study achieved different results. The studies show a significant difference in smartphone 
addiction by age. The older a participant is, the lower the addiction level (Kula vet al. 2020; Kwon et al., 2013; 
Haug et al., 2015).  

According to the results of the ANOVA test performed based on the school year of participants using 
the Oxford Happiness Questionnaire and Smartphone Addiction Scale, happiness levels of participants did 
not significantly change by school year (p˃0.05) while smartphone addiction did significantly change by 
school year (p˂0.05). The Tukey HSD multiple comparison test, which was performed to identify from which 
school years the significant difference was resulting from, showed that the significant difference was 
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stemming from 1st year students. In the early years of education, families buy their children smartphones to 
be able to communicate with them at all times, students meet people from different ethnicities and cultures 
and communicate with them using smartphones and senior students plan for their future.  

Carbonelli et al.’s (2013) study noted the fact the properties of smartphones, such as being a status of 
symbol, enabling easy access to social networks and creating a feeling of independence, global 
communication, safety and control, enabling parents to track and check up on their children using these 
smart devices, being portable and helping to express feelings make smartphones attractive and addictive 
and give a sense of satisfaction. Accordingly, Lepp et al. (2015) thinks that students see their smartphones as 
a way of entertainment, however their use morph into a habit in time. Aljoome et al. (2016) found in their 
study that adolescents are more obsessed with smartphones and tend to be more enthusiastic for trying out 
new devices and applications, and noted that the reason behind the obsession of the new generation over 
smartphones could be factors such as imitation, socialization, keeping up with technology, spending free 
time, looking for emotional relationships using applications and interest in entertaining applications. For 
these reasons, it could be stated that students in their first year spend more time on their smartphones, and 
senior students do not have a lot of time to spend on their phones and are able to think rationally about their 
education and future. A study conducted in Harvard University on adolescents concluded that social media 
use posed a major threat on the happiness of youngsters (Weinstein, 2017). 

According to the results of the ANOVA test performed based on the level of welfare of participants 
using the Oxford Happiness Questionnaire and Smartphone Addiction Scale, happiness levels of 
participants significantly changed by level of welfare (p˂0.05).  The Tukey HSD multiple comparison test, 
which was performed to identify from which level of welfare the significant difference was resulting from, 
showed that the significant difference was stemming from participants with a good level of welfare. So, it 
can be said that individuals with high socioeconomic level are happier.  In his study, Yeter (2019) found that 
the levels of happiness of participants differed significantly in the favor of mid and high-level income 
individuals by perceived financial situation variable. In his study, Altıntaş (2020) found that monthly income 
had a positive impact on emotional intelligence and life satisfaction. 

In their studies, Aljomaa et al. (2016) and James and Drennan (2005) did not find a significant 
difference in smartphone use by on economic condition. Unlike the results achieved in our study, Zulkefly 
and Baharudin (2009) found that students with high-income families invest more money and time in their 
phones and Assabawy (2006) found a significant difference in favor of high-income users in terms of phone 
use.  

The correlation coefficient between the scores of participants on the Oxford Happiness Questionnaire 
and Smartphone Addiction Scale showed a positively significant relationship. This result can be explained 
by the fact that today, considering the use of technology products such as social media and smartphones, 
individuals feel happy by establishing a social environment through communicating with others. 
Researchers pointed out that people who are married, have strong social communication, have more friends, 
that is, people who are not lonely, were happier (Lyubomirsky et al. 2005). The study of Mitchell et al. (2011) 
concluded that some online activities led to a positive perception of social support and happiness. In a 
different study, Cemal et al. (2017) found a significant relationship between the meaning of leisure time and 
smartphone use. This result is in line with the results of our study. Arpacı et al. (2018) and Ryan and Deci 
(2013) suggested that two of the most fundamental needs of an individual in social life were forming 
relationships and to belong, and Baumeister and Leary (1995) pointed out that humans desired to form and 
maintain long-term, positive and meaningful relationships and that the need to belong enhanced a person's 
positive emotions.  Doğan (2016) explored the impact of the use of social networking sites on adolescents 
and found that these sites made adolescents happy. In their study, Çakir and Demirel (2019) found a positive 
and significant relationship between life satisfaction scale and happiness scale. Unlike the results of our 
study, Samantha and Hawi (2016) found in their study on university students a negative relationship 
between smartphone addiction and life satisfaction. Kozan et al. (2019) found that smartphone addiction 
negatively predicts happiness. In the same study, happiness had a positively significant relationship with the 
acceptance dimension of the general belonging scale and a negatively significant relationship with the 
rejection dimension. In addition, Kula et al. (2020) found a negatively meaningful correlation between 
smartphone addiction and the variable of life satisfaction in their study.  
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As a result, it was found that the relationship between smartphone addiction and happiness varied 
according to parameters. It was identified that Oxford Happiness Questionnaire and Smartphone Addiction 
Scale did not show a significant difference by sex variable, no significant difference was found between 
smartphone use and happiness level, significant difference was found between smartphone use and 
addiction, no significant difference was found by age, no significant difference was found between 
happiness levels by school year, significant difference was found between smartphone addiction by school 
year and happiness levels showed significant difference by welfare level. It was concluded that the 
correlation coefficient between happiness and smartphone addiction scores of students indicated a positively 
significant relationship. It may be stated that as smartphone addiction intensifies, happiness levels also 
increase. 

Smartphone addiction is increasing day by day among university students, in residencies and in social 
environments as Internet and social media becomes more and more widespread. This means that 
smartphone addiction will become more prevalent. In this context, students can be protected from 
smartphone addiction by implementing preventive, reformative and constructive plans at the national and 
local level and by encouraging them to take part in social, art, cultural and sports activities. 
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Abstract 

The article presents a methodology of differentiated approach in the physical education classes for 
modern school students. The differentiated approach is a didactic provision that takes into account not only 
gender and age regularities of organism development but also individual capabilities, homogeneous 
according to the morphofunctional state of groups. The adolescent students (girls of 12-13, Kyiv, Ukraine) 
participated in the study. An experimental (EG, n=28) and control (CG, n=30) groups were formed. The EG 
students were studying according to the original methodology of differentiation of developmental and 
health-improving classes in physical education, the CG students – according to the traditional methodology 
of physical education classes for primary school students. The research methods included anthropometry to 
determine the level of physical development; testing the level of physical qualities; express assessment of the 
level of physical health (the methodology by G. L. Apanasenko) and a complex indicator of biological age 
(the methodology by V. G. Arefiev). The technology of differentiated approach in physical education for 
adolescent students consists of the methodology of differentiated training of program exercises in physical 
education taking into account the degree of mastering motor skills, differentiation of the students of one 
class and gender into homogeneous groups, differentiation of the activities of different orientation (power, 
speed, speed and power, endurance) taking into consideration the biological age of students. The results of 
the study showed that at the end of the pedagogical experiment, the physical health level of 57.1 % of EG 
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students and only 13.3 % of CG students increased; the increase in results in motor tests of the EG was 5-12 
%, of the CG – 2-4 %. The analysis showed the preponderance of the original methodology in comparison 
with the traditional one, which indicates the possibility of its widespread introduction into the process of 
physical education for modern school students. 
Keywords: physical education, differentiated approach, adolescent student 

1. Introduction 

The idea of a differentiated approach in physical education is not only theoretically substantiated but 
it is practically realized in the content, forms, and methods of this process [1, 2]. However, neither official 
science nor pedagogical practice formed a holistic picture of the essence of differentiated training in physical 
education classes. In our opinion, this task is solved by the concept of differentiating developmental and 
health-improving classes, called to professionally develop a modern Ukrainian who is a patriotic and 
physically advanced citizen of the independent state [3, 4]. 

Extremely contradictory changes in the socio-economic development of Ukraine, building a 
democratic society and a significant reorientation of humanitarian policy to the individual one with its needs 
and abilities, on the one hand, destroyed the known stereotypes of collective consciousness, on the other 
hand, laid the foundations of humanization and democratization. Therefore, the main direction of the 
modern school is the individualization and differentiation of the educational process. 

2. Literature Review 
In the pedagogical higher education institutions, they teach taking into account the age and individual 

characteristics of students with the help of empirical methods. This knowledge is further used so that no 
student stands out from the rest because of one’s peculiarities [5, 6]. The same applies directly to the faculties 
(institutes) of physical education. Except for the recommendations on the obligatory didactic principle of 
accessibility, the need to take into account differences in physical development, health status, and physical 
fitness level of students of the same age and gender, no differentiated methods are taught [7, 8]. It is 
conditioned either by the lack of scientific validity or by their absence in the program [9]. 

The individualization of studying is especially relevant today. The new educational system of Ukraine 
must be individualized and focus on those forms of collectivism that create conditions for the full realization 
of the individual’s potential. Naturally, this implementation is vital for the formation of the physical health 
of students in the process of applying physical exercises [10, 11, 12, 13]. 

The second important argument in favor of the individualization and differentiation of school 
education in general and physical education, in particular, is the awareness of the historical limitations of the 
class-and-lesson system, which is a concrete expression of the pedagogy by J. A. Comenius [7]. The didactic 
program by J. A. Comenius was fully implemented only a few centuries later when the problem of 
standardization first arose at the state level. It was later found that 25 % of students were not able to study 
under such a system, and it was necessary to lower educational standards [7]. 

A similar situation threatens the domestic general education school today. Therefore, the Ministry of 
Education of Ukraine strives to improve the situation by establishing alternative educational institutions 
(gymnasiums, lyceums, colleges), carefully ranks the standards of secondary education. The 
individualization and differentiation of education are not self-sufficient scientific and technological 
procedures. In physical education, they are justified only in the context of implementing the idea of 
developmental and health-improving training [14, 15]. Therefore, our conceptual approach [9, 16] proposes 
the predominance of developmental goals over information and cognitive, when the rational parameters of 
physical activity solve the problems of the total individual physical health of the individual. 

Thus, we can conclude that the current trend towards the individualization and differentiation of 
school education, including physical education, is caused, on the one hand, by the socio-cultural logic of 
world educational systems, and on the other hand, by the need to humanize social relations in the national 
educational sphere, improve the physical health of the growing generation through the development of 
individual physical capabilities of each individual. These priorities in the development of physical education 
at schools require the reevaluation of the goals, objectives, and content of physical education classes and the 
development of organizational and socio-pedagogical conditions for their implementation. 
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3. Method 
The aim of the study is to develop a model of differentiating the content of physical education classes 

for adolescent students and test its efficiency. 
The objectives are 
1) to substantiate the original model of differentiating the content of developmental and health-

improving classes in physical education for adolescent students; 
2. To introduce the proposed model into the physical education practice and test its efficiency. 
The research methods are determined by the purpose, tasks, and factual material: theoretical (the 

analysis and generalization of literature sources); empirical (anthropometry to determine the level of 
physical development, testing to determine the level of physical qualities, the express assessment of physical 
health by the methodology of G. L. Apanasenko [17], the express evaluation of the biological age of girls 
between the ages of 12 and 13 by the methodology of V. G. Arefiev [18]); the methods of statistical data 
processing (selective method for proving the reliability of the results of a pedagogical experiment). 

The adolescent students (girls of 12-13, Kyiv, Ukraine) took part in the study. The choice of the study 
participants is conditioned by the fact that their physical health is worse than the one of boys. In addition, 
this age is the most variable in terms of functional indicators. An experimental (EG, n=28) and control (CG, 
n=30) groups were formed. The efficiency of the proposed model was tested during a formative 5-month 
experiment. The EG students were studying according to the developed original methodology, and the CG 
students – according to the traditional methodology of physical education classes. The purpose of physical 
education classes in the CG was to prepare students to meet the educational standards for satisfactory grade, 
and the EG students – to develop the physical qualities associated with the indicators of the medium level of 
physical health for the subjects who participated in the study. The processing of the obtained results, their 
discussion, and conclusions formulation was carried out at the Department of Theory and Methodology of 
Physical Education of National Pedagogical Dragomanov University. 

During the examinations, the authenticity of the difference between the students’ indicators at the 
beginning and at the end of the experiment was determined due to the Student’s t-test. The significance for 
all statistical tests was set at p<0.05. All statistical analyses were performed with the SPSS software, version 
21, adapted to medical and biological researches. 

This study complies with the ethical standards of the Act of Ukraine On Higher Education No. 1556-
VII dated 01.07.2014 and the Letter from the Ministry of Education and Science of Ukraine On the Academic 
Plagiarism Prevention No. 1/11-8681 dated 15.08.2018, and also the principles of the Helsinki Declaration of 
the World Medical Association – ethical principles for medical research involving human subjects. Informed 
consent has been obtained from all individuals included in this study. 

4. Results and Discussion 
In the process of scientific research, various methods of cognition were used, the study of which is 

carried out by a special science – methodology, i.e. the doctrine of the rules of thinking in the process of 
creating science theory [19, 20]. The question of methodology is quite complex because this concept is 
interpreted in different ways. Many foreign scientific schools do not distinguish between methodology and 
research methods [2, 21]. The domestic scientific tradition considers methodology as a doctrine of the 
scientific method of cognition or as a system of scientific principles on which the study is based and the 
choice of a set of cognitive tools, methods, techniques of research is made [22, 23]. 

The educational institutions, classes, subjects, pedagogical technologies, organizational forms, 
assessment systems, etc. are subject to differentiation. The variability of the content of education allows the 
teaching staff of schools to take into account regional and local traditions, to create optional courses, to 
practice individual and group classes both within one class, several parallel classes, and in different age 
groups. This is well proved by the analysis of the scientific achievements of teachers [4, 20, 23, 24, 25]. 

The methodological analysis showed that to solve these problems, the general scientific category 
"model", which provides a theoretical description of the prototypes of differentiating the real educational 
process, should be used.  

Table 1 presents the models of differentiating the educational process, grouped binary, depending 
on the conceptual approach to the issues. The first pair of models is distinguished according to the nature of 
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the educational process differentiation, i.e. when preference is given to external or internal indicators of 
differentiation. The essence of external differentiation is that the individual characteristics of students are 
taken into account experimentally, on the basis of what they are combined into special groups (classes). The 
internal differentiation involves the educational process organization, which takes into consideration the age 
and individual characteristics of students in the class-and-lesson system (the so-called intra-class 
differentiation). The consideration of the characteristics of each student is carried out mainly through the 
empirical means of pedagogical influence (observation, pedagogical testing, etc.). On the one hand, this 
binary group of models is simple and accessible for a teacher, and on the other hand, it is the least perfect 
and reliable from the applied scientific perspective. However, in our opinion, it is necessary because it 
creates an important basis for a teacher for fruitful educational interaction. Obviously, it is effective in 
combination with other models that have a more thorough supply. 

Table. 1. The systematic of educational differentiation models in modern school (according to Furman, 1997) 

Binary 
group 

No.  Model The leading criterion of differentiation 

I 

1 External The level of academic success, manners 

2 Internal 
An empirical approach to taking into account the individual 
psychological characteristics of students 

II 

3 Level 
The quality of students' mastering the knowledge and skills at the 
individual level 

4 Profile 
The volume and complexity of the content of education, the 
predominance of some information 

III 

5 Rigid, selective 
Centralized curriculum specific to a particular educational 
institution 

6 Flexible, selective 
The possibilities of choosing the content, methods and 
organizational forms on the basis of several obligatory disciplines 

IV 
7 Individualized 

Intensive individual continuous contacts of a teacher with 
students 

8 Accelerated The intellectual and social development advance of a student 

V 

9 
Specialized, 
professional 

Steady professional inclinations, interests, conscious desire to get 
a profession 

10 Deepened, enriched 
Exceptional cognitive abilities, high ability to study, accelerated 
social development of a student 

VI 

11 Structural 
Stable structural organization of the school education system 
(public and private schools, general and specialized schools, etc.) 

12 Systemic 
The differentiation of the educational process according to socio-
pedagogical and psychological-didactic aspects 

 
The second pair of models develops the ideas of study differentiation, underlying the first pair. The 

main indicator of distinguishing this pair is the volume and quality of mastering education content by 
students. However, according to scientists, the efficiency of this model is low because it does not rely on 
solid diagnostic tools [13, 20]. The profile differentiation acquires a systemic character at the senior level of 
school. 

The third pair of models is built over the previous two. "Flexible" and "rigid" models of differentiation 
are available in the education systems of different countries. Thus, the first one is typical for the United 
States, Great Britain, and Bulgaria, the second one – for France, Sweden, and Poland. The modern Ukrainian 
school is inclined to a flexible, democratically oriented model. The world practice accumulated considerable 
experience in applying various forms of study individualization and differentiation: schools and classes with 
accelerated and decelerated studying, intra-class differentiation, alternative schools, and subjects, 
individualized forms of studying, etc. Each of these forms gives a student more or less freedom to choose 
and act that stimulates one’s interest. The fourth pair of models develops further the ideas and principles of 
differentiation and is more complex than the previous ones. It is distinguished on the basis of reliable 
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knowledge of the individual psychological characteristics of students, especially their mental, social and 
creative potential. The main mechanism for the development of these abilities is the use and improvement of 
human inclinations, their transformation into abilities that contribute to the capabilities realization of the 
individual through developmental interaction. The fifth group of models concretizes and deepens the 
content and structure of previous models: deep individualization is mostly associated with special training 
in a particular direction. This group of models differs significantly from the original ones because it implies 
specialization on a professional basis, i.e. it is associated with a high level of scientific and practical training, 
which allows each graduate to choose a profession consciously. Combining the advantages of previous 
models, the sixth group reflects developmental differentiated study comprehensively as an educational 
system. The first subgroup reflects it from the socio-managerial perspective, the second – in the 
completeness and interdependence of models, levels, and stages of differentiation. 

On the basis of the research by many scientists [26, 27, 28, 29] and our previous research [9, 16, 18, 21], 
we substantiated the development of the original methodology of differentiation of developmental and 
health-improving classes in physical education for primary school students. The model of the original 
methodology is presented in Fig. 1. To implement the targets of the model (the formation of physical fitness 
of adolescents), two organizational and pedagogical projects, taking into account the biological age and the 
level of physical health, were proposed. The basis for the second one was the different physical health levels 
of the students of the same biological age. 

The procedural and activity block provided a selection of active games of developmental orientation 
as an adaptation stage before applying differentiated methods of developmental and health-improving 
exercises to increase the manifestation level of basic physical qualities of adolescents (power, speed, speed 
and power, coordination and endurance), and the systematization of exercises for the formation of posture 
and foot during the school year. 

The content of differentiated methods of developmental and health-improving exercises was 
developed activity parameters, adequate to the physical capabilities of students (the number of 
corresponding movements in a series, the number of series, and rest intervals between them). On the basis of 
determining the maximum allowable and optimal levels of developmental and health-promoting activities, 
the duration of their performance, the rational correspondence of the exercises of various orientations, 
differentiated models of developmental and health-improving classes in physical education on the example 
of girls of 12-13. 
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Fig. 1. The model of the original methodology of differentiation of developmental and health-improving classes 

in physical education for adolescent students 

The results of the pedagogical experiment in terms of testing the efficiency of the original 
methodology showed that the designed model contributes to a significant improvement of the students’ 
physical state. The indicators of physical health were assessed according to the methodology of G. L. 
Apanasenko, and physical fitness – with the help of control exercises from the curriculum of physical culture 
in primary school. To determine the biological age of girls in school, we developed the express assessment 
(Table 2), which allows teachers to distribute students according to the rate of their biological development: 

The aim: the formation of physical perfection of adolescent students 

Harmonious level of physical development Comprehensive physical fitness 

Organizational and pedagogical projects of physical education classes’ 

differentiation 

Concerning the biological age of students Concerning the health level of students 

The differentiation of developmental and health-improving classes 

Active games of developmental orientation Exercises for the formation of posture and foot 

Power exercises Speed and power exercises 

Coordination exercises 

Maximum allowable levels of developmental and health-improving activities 

The differentiated models of developmental and health-improving classes in 

physical education 

The result: the efficiency of differentiation of developmental and health-improving 

classes in physical education; high level of physical perfection of adolescent 

students 

Endurance exercises Speed exercises 
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a slower rate of biological development (R), corresponding to chronological age (S), and accelerated rate of 
biological development (A). The express assessment contains two indicators: body length and the degree of 
armpit hair development. 

Table 2. The scheme of the express evaluation of the biological age of adolescent students 

Body length 
The degree of armpit hair development 

0–1 2 3 

Low, below the middle R R S 

Middle S S S 

Above the middle, high S А А 

It is important to choose pulse regimes, which determine the training (health-promoting) effect, for 
developmental and health-improving classes, in addition to knowledge about the rational correspondence of 
physical activity of different orientations. According to our previous study, the developmental and health-
improving range for the girls of 12-13 with the low and below the middle physical health is 140-155 bpm, 
and for the students with the middle physical health – 156-165 bpm. 

Taking into account the content of the school curriculum, the sensitive periods of motor skills 
development, as well as different biological age and level of physical health, we developed a rational 
correspondence of the means of developmental and health-improving classes in physical education. Thus, 
30 % of the total duration of the class for the girls with a slow pace of biological development was devoted to 
power and speed and power exercises. It was determined by the fact that the characteristic feature of 
retarded girls is underweight. Power exercises make it possible to increase their weight by developing the 
muscular system. Another 30 % of the time was devoted to the development of speed, the level of which was 
also low in this group. 20 % of the time was recommended for endurance exercises due to the sensitive 
period of its development. It was recommended to spend 40 % of the training time for power and endurance 
exercises for accelerant girls. Less time was planned for power qualities (20 %) for the girls whose biological 
age corresponded to the chronological age, but slightly more – for endurance (30 %) and speed (30 %). 

The practice of physical education showed that the methodology of work, designed for an "average" 
student, makes a physical education class standard, reduces the interest of students in it. Training develops 
students primarily through its content. However, the content of the training is assimilated differently by 
students and affects their development depending on the method of teaching. The need for a differentiated 
approach to students when teaching exercises is not a new idea; however, it has not been properly 
implemented in practice. First of all, it is necessary to find out the differences in the tendencies and interests 
of boys and girls. It should be considered that boys are glad to learn relatively complex exercises, and 
usually perform simple movements reluctantly and do not show enough interest in improving the technique 
of performing the exercise. Generally, adolescent boys are attracted by new exercises, during which they are 
able to show power, agility, and courage. The work on the technique of the movements does not meet their 
interests and requires special measures that increase students’ activity. Girls do not lose interest in 
movements with age. But in contrast to boys, who become more courageous and self-confident with age, 
girls are often timid, shy, capricious, which must be taken into account in the training process. 

Carrying out differentiated training, a class should be built in terms of a common structure. The main 
difference is in the dosage of motor activity, the improvement of the educational material in each part of the 
class and teaching methods. At the same time, the main thing remains unchanged: preparing exercises are 
selected in a larger volume for poorly prepared students; the activity is gradually increased and the rest 
intervals between repetitions of tasks are made more frequent and longer for students with reduced working 
capacity. Therefore, differentiated training should provide the following rules: accounting the degree of 
mastering motor actions by students after a preliminary check of previously completed educational material; 
the selection of educational material and teaching methods taking into account accessibility for students, 
grouped by the level of motor skills development. 

The planning of differentiated physical education classes should begin with the general functional 
training of the body. We propose active games of developmental orientation to implement this task. The 
main time of the first quarter of the school year should be devoted to such training with the division of 
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adolescents into homogeneous groups and the exercises to optimize the level of physical development. 
Thus, first of all, the task of applying physical exercises in class and in the system of classes should 

determine the object of influence (morphofunctional and mental characteristics of the adolescent) and only 
then – the type of influence: means and methods. The pedagogical conditions of the differentiated approach 
should include the optimal state of a student to perform this exercise, the initial conditioning of the activity 
dosage (according to various parameters), the rational correspondence of accessibility, and the difficulty of 
tasks. 

At the beginning and after the end of the pedagogical experiment, the indicators of physical fitness of 
the EG and CG students were tested and the results were compared with the standards for the girls of 12-13 
(Table 3). There were positive changes in the CG in all seven tests. An increase of 2-4 % was recorded in 
control exercises. However, only in the 1500 m run and in the 4 × 9 m shuttle run it was statistically 
significant (t=2.0-2.4; р<0.05). 

Table 3. The dynamics of the physical qualities development level of the EG (n=28) and CG (n=30) students in the 
process of pedagogical experiment 

Power Speed Endurance Agility Flexibility 

Push-ups, 
reps 

Long 
jump, sm 

Sit-ups, 
reps 

60 m run, s 
1500 m run,  

min, s 
4×9 m shuttle 

run, s 
Side bends, 

sm 

The level of physical fitness of the CG students at the beginning of the experiment 

10.6 162.3 26.2 10.5 9.08 12.1 8.6 

The level of physical fitness of the EG students at the beginning of the experiment 

11.5 154.3 25.4 10.4 9.15 12.5 8.3 

The standards for physical fitness for the girls of 12-13 

10 144 31.0 11.2 9.20 12.4 10.5 

The level of physical fitness of the CG students at the end of the experiment 

10.9 162.8 27.1 10.3 8.52 11.8 8.8 

The level of physical fitness of the EG students at the end of the experiment 

14 160 32.0 9.7 8.05 11.4 10.7 

In contrast to the CG students, the changes in motor tests of the EG students were much more 
significant. The increase in speed and agility was 5-6 % (t=3.6-6.2; р<0.01-0.001), in the development of speed 
and power qualities – 10 % (t=5.0; р<0.01), power qualities – 8-12 % (t=6.1; р<0,01). 

The final assessment of the physical health level of the students indicated the efficiency of the 
developed methodology. Thus, 4 out of 30 CG students (which accounted for 13.3 %) and 16 out of 28 EG 
students (57.1%) achieved the middle level of physical health. 

5. Conclusions 

1. The consequence of analytical thought is the creation of different models of the educational process 
differentiation, which is specifically expressed in the forms, levels, stages, and other types of scientific 
distinction of the educational space. In this regard, educational differentiation in physical education is not 
only a fact and technology that takes into account the individual characteristics of students but also a 
conceptual description of the continuous individual growth of the individual in the school space, one’s 
objective and subjective capabilities. 

2. The model of the proposed differentiation of physical education classes for adolescent students 
involves the consideration of the biological age, the use of appropriate differentiated methods of 
developmental and health-improving activities in the process of forming physical health (the number of 
exercises in series, the number of series and rest intervals between them). 

3. The results of the pedagogical experiment indicated a significant improvement in the physical state 
of students. The increase in motor tests of the CG students accounted for 2-4 %, the EG students – 5-12 %; 
57.1 % of the EG students reached the middle level of physical health, in comparison with 13.3 % of the CG 
students. 

The prospects for further research include the development of differentiated programming of health-
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improving classes in physical education for junior students. 
Disclosure statement. No author has any financial interest or received any financial benefit from this 

research. 
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Abstract 
The goal of this study was to examine the relationship between physical performance and unforced 

errors during the competition in national junior Turkish badminton players. Five male badminton players 
have participated in the study. Body height, body weight, body mass index have been measured, and 20 m 
speed, 20 m backward speed, 20 m reaction speed, t-test (agility), flexibility, hand-grip, back and leg 
strength, standing long jump, vertical jump, medicine ball throw, and 20-m shuttle run tests have been 
performed to the athletes. Unforced errors have been analysed as out and net errors in the front, middle and 
rear court areas during competitions. These analyses of the athletes have been conducted in five consecutive 
tournaments over a three-month tournament period, and a total of 43 matches have been analysed. 
Spearman's rank correlation coefficient results have shown a significant negative correlation between lower 
limb power (r=-.90), back strength (r=-.89) and flexibility (r<-.99) with unforced errors, whereas body weight 
(r=.97), body mass index (r>.99), upper limb power (r>.99), speed (r=-.90), hand-grip strength (r=.89) with 
unforced errors have shown a significant positive correlation. The results of the presented study emphasize 
that the physical performance of junior badminton players play a significant role in unforced errors during 
competitions. 
Keywords: Badminton, Unforced error, Physical performance, Relationship, Competition 

1. Introduction 
Badminton is an Olympic sport which is played in all age groups with various skill levels on a court 

divided by a net. Players perform various strokes techniques by hitting the shuttlecock with the racket to 
win the point. These strokes are performed by techniques such as the net shot, the lob and the net kill in the 
front court area, the drive and the push in the mid court area and the clear, the drop, and the smash in the 
rear court area. In badminton, competitions are organized in five different disciplines, including men’s and 
women’s singles, men’s and women’s doubles and mixed doubles [1, 2]. 

Badminton is considered as the fastest racquet sport in the world with its dynamic, speed of execution, 
high-paced and energetic rallies [3, 4]. To win a rally or game, badminton players need to repeat actions in a 
short time with high speed and intensity since the speed of shuttlecock exceeds over 400 km/h during the 
game [5, 6, 7]. To cope with these challenging rallies and win the game, players need to reduce the number 
of errors by maintaining their technical, tactical and mental status against the opponent and require 
performing at their limits of speed, agility, flexibility, endurance and power [8]. 

In badminton, rallies usually result in direct points, forced errors and unforced errors [9]. The 
unforced error is defined as out and net error when the player is not under excessive pressure from the 
opponent and has the possibility of effective strokes to win the point [10]. Recent studies have pointed out 
that the percentage of unforced errors made by players during competitions were quite high. For example, 
Laffaye et al. [9] analysed the final competition in Olympic Games from 1992 to 2012 and reported that 
rallies resulted in 42% unforced errors, 36% direct points and 23% forced errors. In another analysis in the 
Olympic Games, it was found that the percentage of unforced errors were 41.0±9.46 % in the 2008 Beijing 
Games and 42.6±8.89 % in the 2012 London games [10]. On the contrary, a higher unforced error percentage 
(65%) was found in Taiwanese players at the national level [11]. 

In addition to the above-mentioned studies, most of the previous researches in badminton focused on 
the determination and development of physical and physiological performance levels [7, 12, 13, 14, 15, 16, 17, 
18]. Furthermore, only a few studies have investigated the relationship between motor performance and 
badminton game performance [19, 20, 21]. 
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2. Literature Review 
Up to now, none of the previous studies have examined the relationship between physical 

performance and unforced errors during the competition in badminton players. Therefore, the goal of this 
study was to examine the relationship between physical performance and unforced errors during 
competition in elite young badminton players. Examination of these relationships could be of great 
importance for reducing the unforced error rate and for the optimal development of specific physical 
training programs of badminton players. 

3. Method 
3.1. Participants 

Five junior male badminton players who were Turkish U19 and U17 national team players have 
participated in the study voluntarily (Table 1). Before the study, all players, their coaches, and families have 
been informed about the study. In addition, the protocol of the study has been approved by the Ethics 
Committee of the Institute of Health Sciences, Marmara University, in accordance with the Declaration of 
Helsinki (approval no: 11.09.2017-165). The tests have been performed between 08:00-12:00 a.m. in the indoor 
hall. Athletes have performed general and specific warm-up for 15 minutes before testing. The tests 
described below were conducted on two separate days. 1-8 were performed on the first day and 9-16 on the 
second day. 

3.2. Anthropometric measures and physical performance tests 
(1) Body height was measured using the Holtain Anthropometric Set and (2) body weight was 

measured using the Sinbo SBS brand scale. (3) BMI (body mass index): According to the data obtained as a 
result of Body height and weight measurements BMI has been calculated (kg/m²). (4) 20 m speed test (sec): 
The subjects ran from the standing position on the 20-meter course as fast as possible. (5) 20 m backward 
speed test (sec): The subjects ran backward from the standing position on the 20-meter course as fast as 
possible. (6) 20 m reaction speed test (sec): When the subject was ready, the tester pressed the button on the 
photocell and the audio signal was heard and the photocell started to work. As soon as the athlete heard the 
signal, he started the run and completed the 20-meter course as fast as possible. All these speed tests were 
measured using an electronic photocell (Power timer 300). (7) T-test (sec): This test was used to measure 
agility. This test, in accordance with the nature of badminton, includes a forward sprint (9.14 m), side shuffle 
to the left (4.57 m), side shuffle to the right (4.57 m), side shuffle back to the left and back-peddled 9.14 m 
back to the start [22]. Time was measured using an electronic timing system (Power timer 300). (8) Flexibility 
(cm): Sit‐and‐reach test was used to assess flexibility. (9) Hand-grip strength test (kg): To evaluate the upper 
limp strength (dominant hand), hand-grip strength was tested using a Takei digital hand-grip dynamometer 
(5401 TKK). (10) Back strength test (kg): The back strength of the athletes was measured using a Takei digital 
back and leg dynamometer (5402 TKK). (11) Leg strength test (kg): The leg strength measurement was 
performed using a Takei digital back and leg dynamometer (5402 TKK). (12) Standing long jump (cm): This 
test was performed to measure the lower limb explosive power. The tape measure was placed on flat ground 
and the athlete was behind the starting a line. The athlete tried to jump as far as possible from the starting 
line by pulling the arm, landing on both feet without falling backward. Three trials were executed and the 
best value was recorded. (13) Vertical jump (cm): Vertical jump test was also applied to measure lower limb 
explosive power. Measurement of this test was carried out with Takei vertical jump meter (5414 jump-MD, 
Japan). (14) Overhead medicine ball throw (cm): This test was performed to measure the upper limb 
explosive power. The athlete took a position just behind the starting line and one step ahead. The athlete 
tried to throw the 2 kg weight ball from the top of the head, with both hands over the head as far as possible. 
The best score was recorded at the end of the three trials. (15) 20-m shuttle run test (kg/ml/min): This test 
was used for the assessment of aerobic endurance [23]. 

3.3. Unforced Error Analysis 
Unforced error analyses of participants have been conducted in five competitions organized by 

Turkish Badminton Federation in 2017: Turkey U15 championship, U17 national team selection, Turkish 
badminton super league, Turkish badminton first league, and Turkey Junior International-2017. A total of 43 
matches of the participants have been analysed. The three experts observed the competitions of participants 
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and manually recorded unforced errors in the unforced error data collection table as out or net error 
according to the court areas. Unforced errors were analysed as TE (Total Error), TLP (Total Lost Point), PUE 
(percentage of unforced errors), EFC (Error  in Front Court), EMC (Error in Middle Court), ERC (Error in 
Rear Court), OEFC (Out Error  in Front Court), OEMC (Out Error in Middle Court), OERC (Out Error in 
Rear Court), TOE (Total Out Error), NEFC (Net Error in Front Court), NEMC (Net Error in Middle Court), 
NERC (Net Error in Rear Court) and TNE (Total Net Error). 

3.4. Unforced Error Analysis 
IBM SPSS program (Version 22 for Windows; IBM, Armonk, NY, USA) has been used for statistical 

analysis. The descriptive statistics (median, minimum and maximum) have been used to describe physical 
performance characteristics of players. Spearman's Rank Correlation Coefficient has been used to 
understand the relationship between physical performance and unforced errors. Significance has been 
accepted for values of p<0.05. 

4. Results 
Table 1. General information of the participants (n=5). 

Table 1 presents the general information of the participants. 

Table 2. Descriptive statistics of physical performance values of badminton players 

Table 2 provides information on the physical performance values of the participants. 

  

 Median Min. Max. 

Age (year) 15.00 14.00 17.00 
Sports experience (year) 7.00 6.00 7.00 
Number of matches 9.00 6.00 12.00 
Number of sets 2.30 2.00 2.67 

Physical variables Median Min. Max. 

Height  (cm) 178.00 174.00 180.00 
Body weight (kg) 76.00 63.00 78.00 
BMI (kg/m²) 23.45 20.29 24.82 
20-m speed (sec) 3.26 3.11 3.38 
20-m reaction speed (sec) 3.71 3.69 3.86 
20-m backward speed (sec) 4.00 3.80 4.03 
T-test (sec) 9.23 9.03 9.46 
Standing long jump (cm) 246.00 232.00 257.00 
Vertical jump (cm) 61.00 57.00 73.00 
 Flexibility  (cm) 28.00 19.00 34.00 
Medicine ball throw (cm) 1160.00 978.00 1230.00 
Hand grip strength (kg) 46.10 41.03 60.01 
Back strength (kg) 151.50 131.50 156.70 
Leg strength (kg) 147.50 119.00 161.50 
Aerobic endurance (ml/kg/min) 52.20 51.90 54.25 
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Table 3. Descriptive statistics of unforced errors (per) of badminton players 

Table 3 shows the unforced error data of the participants. 

Table 4. Relationship between physical performance and unforced errors in general match 

Unforced Errors Median Min. Max. 

TE 20.00 15.67 23.40 
TLP 39.00 27.50 50.00 
PUE (%) 43.34 41.90 72.73 
EFC 8.33 7.33 10.67 
EMC 3.33 2.50 5.89 
ERC 5.78 4.67 8.70 
OEFC  4.90 3.33 5.67 
OEMC 1.25 .67 1.78 
OERC  3.50 2.89 4.40 
TOE 9.83 7.83 10.80 
NEFC  4.90 3.00 5.00 
NEMC 2.50 1.75 4.11 
NERC 2.89 1.17 5.00 
TNE 10.00 6.75 12.60 

TE: Total Error; TLP: Total Lost Point; PUE: Percentage of Unforced Errors; EFC: Error in Front Court; EMC: 
Error in Middle Court, ERC: Error in Rear Court. OEFC: Out Error in Front Court; OEMC: Out Error in 
Middle Court; OERC: Out Error in Rear Court; TOE: Total Out Error; NEFC: Net Error in Front Court; 
NEMC: Net Error in Middle Court; NERC: Net Error in Rear Court; TNE: Total Net Error.   

Physical Variable TE TLP PUE EFC EMC ERC 

Height  .200 .500 -.200 .300 -.700 .500 

Body weight .872 .308 .718 .462 .308 .975** 

BMI .700 -.100 >.99** .300 .700 .600 

20-m speed .700 .000 .800 .300 .800 .500 

20-m  reaction speed .300 -.400 .500 -.300 .800 .400 

20 m backward speed .105 .211 -.211 -.105 -.211 .632 

T-test -.400 -.500 -.100 -.600 -.100 .000 

Standing long jump -.900* -.800 -.400 -.900* .000 -.700 

Vertical jump -.700 .000 -.800 -.300 -.800 -.500 

Flexibility -.800 -.800 .200 -.800 .400 -.800 

Medicine ball throw .400 -.400 >.99** -.400 .800 .400 

Hand grip strength .800 .100 .800 .300 .500 .900* 

Back strength -.410 -.718 -.051 -.821 .308 -.051 

Leg strength .000 .200 -.100 .100 -.600 .300 

Aerobic endurance -.103 -.154 -.103 -.154 .462 -.359 

**Correlation is significant at the 0.01 level, *Correlation is significant at the 0.05 level. TE: Total Error; TLP: 
Total Lost Point; PUE: Percentage of Unforced Errors; EFC: Error  in Front Court; EMC: Error in Middle 
Court, ERC: Error in Rear Court; OEFC: Out Error  in Front Court; OEMC: Out Error in Middle Court; 
OERC: Out Error in Rear Court; TOE: Total Out Error; NEFC: Net Error in Front Court; NEMC: Net Error in 
Middle Court; NERC: Net Error in Rear Court; TNE: Total Net Error. 
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As shown in Table 4, there was a significant positive correlation between PUE with BMI (r>.99; 
p=.001) and throwing medicine ball (r>.99; p=.001), ERC and body weight (r=.975; p=.005) as well as ERC 
and hand grip strength (r=.900; p=.037), while a significant negative correlation was found between TE and 
EFC with standing long jump (r=-.900, p=.037 and r=-.900, p=.037, respectively). 

Table 5. Relationship between physical performance with out and net errors according to court areas 

As shown in Table 5, a significant positive relationship was found between OEMC and 20 m reaction 
speed (r=.900; p=.037), TOE and body weight (r=.975; p=.005), NEMC with 20 m speed (r=.900; p=.037) and 
BMI (r=.900; p=.037), as well as TOE and hand grip strength (r>.99; p=0.001). Whereas, a significant negative 
correlation was found between OERC and flexibility (r<-.99; p=0.001), NEFC and back strength (r=-.895; 
p=.040), NEMC and vertical jump (r=-.900; p=.037), and TNE and standing long jump (r=-.900; p=.037). 

5. Discussion and Conclusion 
To our best knowledge, the present study is the first to examine the relationship between physical 

performance and unforced errors during the competition of badminton players. Height is thought to be quite 
advantageous in terms of easily dominating every area on the court but it is not clear whether the height is 
an advantage in badminton [15, 24]. In the present study, no significant relationship has been found between 
height and unforced errors. Similarly, no significant relationship was found between height and badminton 
performance in the study by Omveer [25]. 

Excessive body weight limits the ability of badminton players to move quickly on the court, causing a 
disadvantage in strokes [24]. We have found a strong significant relationship between body weight and ERC, 
indicating that excess body weight caused unforced errors in the rear court area. In contrast, Omveer [25] 
found no significant relationship between body weight and game performance in male badminton players. 
In addition, the present study has shown a significant positive correlation between BMI and PUE and 
NEMC. These results show that the percentage of unforced error and net errors in the midcourt area increase 
when BMI increase.  

Speed in badminton is one of the most important components for the performance of badminton 

Physical Variable OEFC OEMC OERC TOE NEFC NEMC NERC TNE 

Height  .462 -.400 .500 .200 .103 -.600 .400 .200 

Body weight .632 .410 .410 .975** -.237 .462 .718 .872 

BMI .667 .600 -.300 .800 -.359 .900* .600 7.00 

20-m running speed .205 .600 .000 .700 -.154 .900* .400 .700 

20-m  reaction speed -.154 .900* ,300 .700 -.667 .600 -.100 .300 

20 m backward speed .056 .316 ,738 .632 -.316 -.211 .105 .105 

T-test .103 .300 .000 .100 -.718 -.300 -.300 -.400 

Standing long jum -.410 .200 -.400 -.500 -.564 -.300 -.800 -.900* 

Vertical jump -.205 -.600 .000 -.700 .154 -.900* -.400 -.700 

Flexibility .000 .400 <-.99** -.400 -.316 .400 -.600 -.800 

Medicine ball throw .400 .800 -.200 .800 -.949 .800 .200 .400 

Hand grip strength .564 .600 .300 >.99** -.410 .600 .600 .800 

Back strength -.289 .667 .154 .205 -.895* -.051 -.564 -.410 

Leg strength .564 -.300 .100 .100 -.103 -.500 .300 .000 

Aerobic endurance -.711 .205 .051 -.205 .158 .308 -.410 -.103 

**Correlation is significant at the 0.01 level, *Correlation is significant at the 0.05 level. OEFC: Out Error in 
Front Court; OEMC: Out Error in Middle Court; OERC: Out Error in Rear Court; TOE: Total Out Error; 
NEFC: Net Error in Front Court; NEMC: Net Error in Middle Court; NERC: Net Error in Rear Court; TNE: 
Total Net Error.   
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players in moving quickly from the centre court to the corners and from the corners to the centre [26]. In the 
present study, a significant relationship has been found between the 20-m reaction speed and OEMC, and 
20-m speed and NEMC. These values indicate that out and net errors increase in the midcourt area when 
speed decreases. Ozgur [27] reported that the badminton players who won the game had significantly less 
out errors in the midcourt area than the losers. Likewise, several previous studies reported a significant 
relationship between speed and badminton game performance [19, 25]. On the contrary, in another study by 
Yadav [21] no significant relationship was found between speed and badminton performance.  

Agility is very important to the badminton player due to the need for speed variation, height, and 
angle of approach to the shuttle [25]. Abian-Vicen et al. [4] reported that the badminton players participating 
in the 2012 London Olympic Games performed 1.09 strokes/sec. Therefore, it is very important that 
badminton players take the correct and early position on the court in order to perform effective shots to the 
shuttle [28]. Previous researchers have observed a significant relationship between badminton performance 
and agility [25, 29]. In this study, contrary to the literature, there was no significant relationship between 
agility and unforced errors. This difference is thought to be due to the method of difference in our study 
with the literature. Singh et al. 829] and Omveer [25] examined the overall badminton performance, but in 
this study, we have examined only the point lost by unforced errors. Another possible reason is that agility 
may be associated with forced errors and direct point. 

Footwork in badminton requires the ability to move quickly and explosively around the court to get 
into position for the shuttle while maintaining balance, therefore, lower limp power is one of the important 
components of badminton players to jump higher, change direction quickly and meet the shuttle early [26]. 
Omveer [25] observed a significant relationship between the lower limb power and game performance of 
badminton players. In addition, another study showed a significant relationship between vertical jump and 
badminton performance [19]. In the present study, a significant negative correlation has been observed 
between standing long jump with TE, EFC and TNE, and vertical jump with NEMC. These results indicate 
that when the lower limbs power increases, the total error, error in front court, total net error and net error in 
mid court reduces. Chiminazzo et al. [2] reported the most commonly used techniques in the Rio Olympic 
Games as net shot (259.9) and lob (193.1) in the front court area. Besides, Nadzalan et al. [17] reported that 
the most common (185) footwork technique (lunge) was performed in the front court [17]. These results 
indicate that front court performance is very important in order to win the matches and that lower limb 
power is very important for better performance. 

The smash is the most powerful stroke among badminton techniques, and the speed of the shuttlecock 
over 400 km/h after the smash of elite players [2, 30]. Therefore, upper limb power becomes important for 
effective smashing. In the present study, a positive significant correlation has been found between power of 
upper limb and PUE. In light of these findings, it can be stated that the percentage of simple error in the 
match increases with the increase of upper limb power. The smash is one of the two most commonly used 
techniques to win points, but it is also one of the three techniques that make the most errors. If the smash is 
performed too often in a match, it becomes an energy-consuming technique that can cause errors [1]. 

Badminton players with a high level of flexibility can perform various strokes effectively and 
accurately, especially in stressful and difficult situations. Weakness in head-level strokes results from 
insufficient flexibility of the trunk muscles [26]. Omveer [25] found a significant relationship between 
flexibility and game performance. In another study, there was a significant relationship between wrist 
flexibility and game performance of badminton players, but no significant relationship was found between 
game performance and trunk flexibility [29]. In the present study, we have observed a significant negative 
relationship between flexibility and OERC, indicating that out errors decreased in the rear court when the 
level of flexibility increased. 

Badminton is a sport-related to strength and greatly requires leg, back, wrist, elbow and shoulder 
strength during a match [31]. We have found a significant positive relationship between hand grip strength 
with ERC and TOE. According to Omosegaard 826] the maximum muscle strength of the arm is not a major 
requirement for badminton players, except for difficult positions such as a backhand clear, desperation shot 
or powerful smash. We also have observed a significant negative relationship between back strength and 
NEFC. These data show that the net errors in the front court reduce when the back strength increases. 
However, we have not observed a relationship between leg strength and unforced errors. 
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The limitations of this study were the small sample size due to the limited number of athletes (4-6) 
selected for the national badminton team. So, it may not be appropriate to generalize the results of the study 
to a larger population, different age groups, and women. Another limitation was that we have performed 
physical performance tests only before the competition period, but not after the competition period. 
Therefore, it is not known whether there was a change in the physical performance of players during the 
competition period. 

The results of the presented study emphasize that the physical performance of national junior Turkish 
badminton players play a significant role in unforced errors during competitions. Improving lower limb 
power, speed, and flexibility, as well as avoiding excess body weight and body mass index may contribute to 
the reduction of unforced errors in junior badminton players. Future studies should examine the relationship 
between physical performance and forced errors and direct points and should be conducted in older age 
groups and women players. 
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Abstract 

The aim of this study to examine the trait anxiety level of referees in different branches in terms of 
some variables. For the model of the research, the survey model, one of the quantitative research types, was 
chosen. While the population of the research is composed of referees working in different branches in Mugla 
Province, the sample is composed of 167 referees who have been chosen by a randomized sampling method 
and participated in the research voluntarily. The authors designed a personal information form for the 
demographical information of the participants. The “Trait Anxiety Inventory” developed by Spielberger, 
Gorsuch and Luschene (1) (1970) and adapted to Turkish by Oner and Le Compte (2) (1983) was used to 
determine the participants' anxiety levels. The data obtained from the form and scale used were analyzed 
using the SPSS 17 package program. Frequency, percentage, average, and standard deviation values were 
used in the analysis of the data. Data normal distributions were analyzed with Skewness-Kurtosis values. 
Since the data showed normal distribution, t-test and ANOVA test, which are parametric tests, were used, 
and the significance level was accepted as p <0.05. According to the findings of the study, while the anxiety 
levels of the referees showed significant differences in terms of gender, they did not display a significant 
difference with the variables of age, education level, refereeing time and refereeing classification. 
Consequently, the trait anxiety levels of female referees are significantly higher in favor of the trait anxiety 
levels of male referees. This study revealed that anxiety-reducing training should be focused on reducing the 
trait anxiety situations that female referees experience more than male referees.    
Keywords: Referee, Trait anxiety, Gender differences 

1. Introduction 
Many definitions of anxiety are available in the literature. Anxiety, the source of which cannot be 

clearly defined, can be defined as an uneasy feeling or an unreasonable fear, can also be called “worry” in 
daily life (3). This situation, known as anxiety, also corresponds to the word distress in Turkish. It is known 
that all people experience fear and feel anxious at certain times. 

For this reason, measuring the anxiety levels of individuals is essential for psychology science and 
educators. In this century, which is called the “Age of Anxiety,” anxiety emerged as a need to be recognized 
and diagnosed (2). When a person thinks that her/his self-values are threatened or interprets the situation 
under stress pressure, she/he is anxious, and this type of anxiety is called trait anxiety (4).  

Those interested in the science of psychology are also working to produce several solutions for sports 
and athletes (5). Many psychological facts affect performance in sports, and one of these is the anxiety factor 
(6). Being physically perfect is no longer considered sufficient to maximize performance in the sports 
environment (7). Just like the athletes, the referees in the sports environment have a psychological capacity, 
and this psychological aspect is at least as necessary as the physical features. It is for this reason that referees 
who experience emotional changes like all other people, even though they are physically ready, do not 
achieve success. Considering that many referees who are high-level referees have excellent skills in terms of 
physical, physiological, and psychological capacity, it is necessary to consider the psychological dimension 
in improving sports performance (8). 

When the literature is analyzed, it is emphasized that the anxiety situation, which is handled under a 
psychological dimension, is at least as necessary as the physical capacity for people in the sports 
environment. Since the decisions of the referees are known to be very important during a sports competition, 
research is needed to identify and resolve their anxiety situations. For this reason, in this study, we tried to 
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analyze this situation by using variables such as gender, age, classification, educational status, and year of 
refereeing. Many studies have been done in sports environment or outside this field, such as amateur, 
professional, athlete, and coach (7, 9, 10,  11,  12,  13). These studies have attempted to reveal to what extent 
anxiety is affected by different factors or the level of anxiety on athletes or non-athletes. The gender variable 
is also an essential factor in the sports environment, because of the concepts of masculinity and femininity, 
different sports branches are not considered suitable for men or women (14). Despite this, few studies have 
included the relationship between anxiety levels and gender of referees. This situation increases the 
importance of this research. On the other hand, the limited number of studies on the psychological status 
and trait anxiety of the referees also increases the importance of such research. For this reason, we think that 
the research will contribute to the literature. 

This research aims to examine the level of anxiety of the referees who are active in different branches 
in terms of various variables. In this study, it was assumed that the participants sincerely answered the scale 
questions, the research sample represented the population, and the scale used in the research was able to 
measure the level of anxiety of the referees. Besides, the data obtained from the research findings were 
limited to the scale used and the referees who actively worked in different branches in Mugla province in 
2016-2017 and participated in the research voluntarily. 

The hypotheses of this study, which was carried out to examine the level of trait anxiety of the referees 
in terms of various variables, are as follows: 

1. The trait anxiety level differs significantly regarding gender. 
2. There are no significant age differences in terms of trait anxiety. 
3. The trait anxiety levels do not vary significantly according to educational level. 
4. There are no significant refereeing time differences in terms of trait anxiety. 
5. The trait anxiety does not significantly vary according to classification. 

 
2. Method 
2.1. Research Model 

For the model of the research, the survey model, one of the quantitative research types, was chosen. 

2.2. Study Group 
While the population of the research is composed of referees working in different branches in Mugla 

Province, the sample is composed of 167 referees who have been chosen by a randomized sampling method 
and participated in the research voluntarily. 

2.3. Data Collection Instrument: 
The authors designed a personal information form for the demographical information of the 

participants. The “Trait Anxiety Inventory” developed by Spielberger, Gorsuch, and Luschene (1) (1970) and 
adapted to Turkish by Öner and Le Compte (2) (1983) was used to determine the participants' anxiety levels. 
The scale, which was developed by Spielberger, Gorsuch, and Luschene (1) (1970)  to determine the level of 
trait anxiety of individuals and adapted to Turkish by Öner and Le Compte (2) (1983), consists of 20 
questions in total. The answers given to the items are 4-point Likert type. It means 1 (Seldom), 2 
(Sometimes), 3 (Mostly), 4 (Always). Direct expressions on the scale express negative emotions, and reversed 
expressions express positive emotions. Reverse coded expressions are articles 1, 2, 5, 8, 10, 11, 15, 16, 19 and 
20. The total score value obtained from the scale varies between 20 and 80. According to the created anxiety 
point averages, between 20 and 35 points correspond to low anxiety levels, 36 to 42 medium anxiety levels, 
and 42 to 80 high anxiety levels (2). A high score indicates that the level of anxiety is high. Alpha coefficient 
of the scale is 0.67; the Alpha reliability coefficient was found as 0.70. 

2.4. Data Analysis: 
The data obtained from the form and scale used were analyzed using the SPSS 17 package program. 

Frequency, percentage, average, and standard deviation values were used in the analysis of the data. Data 
normal distributions were analyzed with Skewness-Kurtosis values. Since the data showed normal 
distribution, t-test, and ANOVA test, which are parametric tests, were used, and the significance level was 
accepted as p <0.05. 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

154 
 
 

3. Results 
The descriptive statistics test, T-test and ANOVA test results in order to determine whether the levels 

of constant anxiety of the referees differ according to various variables are presented in this part of the 
research conducted in order to examine the level of anxiety of the referees who are active in different 
branches in terms of various variables. 

Table 1. The demographic characteristics of the referees 
Variables  n % 

Gender Female 
Male 

40 
127 

24 
76 

 
 

Age 

18 years and under 
Between 19 and 22 years  
Between 23 and 25 years  
Between 26 and 29 years  

30 years and above 

19 
63 
47 
22 
16 

11.4 
37.7 
28.1 
13.2 
9.6 

 
Educational Level 

High school education 
Associate education 

Undergraduate education 
Postgraduate education 

25 
5 

125 
12 

15 
3 

74.9 
7.1 

 
Year of refereeing 

One year and below 
Between 2 and 3 years 
Between 4 and 5 years 

Six years and over 

74 
70 
13 
10 

44.3 
41.9 
7.8 
6 

 
Classification 

Province 
Candidate 
National 
Observer 

66 
93 
6 
2 

39.5 
55.7 
3.6 
1.2 

Total  167 100 

Table 2.  T-Test results of the referees' anxiety levels by gender variable 

Variable Gender N Mean Sd Df t p 
Trait 

Anxiety 
 

Female 
Male 

 
40 

127 

 
49.20 
47.04 

 
5.24 

5.23095 

 
165 

 

 
2.268 

 

 
.025 

(p<0.05) 

When table 2 is examined, it is seen that there is a significant difference between genders in terms of 
trait anxiety levels of the referees (p <0.05). The trait anxiety levels of female referees were higher than 
males.  

Table 3. ANOVA Test results according to age variable of trait anxiety levels of referees 
Variable Age n Mean SD f p 

 
Trait Anxiety 

18 years and under 
Between 19 and 22 years  
Between 23 and 25 years  
Between 26 and 29 years  

30 years and above 

19 
63 
47 
22 
16 

45.57 
47.95 
47.40 
48.00 
48.25 

4.98 
5.17 
5.95 
4.91 
4.58 

 
 

.863 

 
 

.487 

(p>0.05) 

When table 3 is analyzed, it was seen that the level of trait anxiety of the referees did not change 
according to the age variable (p> 0.05). The trait anxiety levels of the referees who are 30 years old and above 
are higher than the referees in the other age group. 
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Table 4. ANOVA test results according to the education level of the trait anxiety levels of the referees 
Variable Educational Level n Mean SD f p 

 
Trait Anxiety 

High school education 
Associate education 

Undergraduate 
education 

Postgraduate education 

25 
5 

125 
12 

46.68 
44.40 
47.75 
48.75 

5.00 
3.97 
5.41 
4.93 

 
1.081 

 
.359 

(p>0.05) 

When Table 4 is analyzed, it is seen that the level of trait anxiety of the referees does not change 
according to the educational status variable (p> 0.05). The trait anxiety levels of referees with postgraduate 
education were higher than referees with other education levels 

Table 5. ANOVA test results of trait anxiety levels of referees according to the variable of the year of the refereeing 
Variable Year of refereeing n Mean SD f p 

 
Trait Anxiety 

One year and below 
Between 2 and 3 years 
Between 4 and 5 years 

Six years and over 

74 
70 
13 
10 

47.16 
47.97 
47.84 
47.30 

5.44 
5.42 
5.04 
3.94 

 
.297 

 
.828 

(p>0.05) 

When Table 5 is analyzed, it is seen that the levels of trait anxiety of the referees do not differ 
according to the time of the refereeing variable (p> 0.05). The trait anxiety levels of the participants who are 
refereeing between 2 and 3 years are higher than the other referees. 

Table 6. ANOVA test results of trait anxiety levels of referees according to the variable of the classification 
Variable Classification n Mean SD f p 

 
Trait Anxiety 

Province 
Candidate 
National 
Observer 

66 
93 
6 
2 

48.53 
46.81 
47.16 
51.50 

5.57 
5.12 
3.71 
2.12 

 
1.750 

 
.159 

(p>0.05) 

When Table 6 is analyzed, it is seen that the level of trait anxiety of the referees does not change 
according to the referee classification variable (p> 0.05). The trait anxiety levels of the participants who were 
working as observers were higher than the referees working in other classifications. 

4. Discussion and Conclusion 
This research aims to examine the level of anxiety of the referees who are active in different branches 

in terms of various variables. In this section, the results obtained from the research findings are given, and 
the relationship of these results with the related literature is discussed. Suggestions are made for other 
studies to be conducted. 

According to the finding of the test conducted in line with the 1st Hypothesis of the research (The trait 
anxiety level differs significantly regarding gender), a significant difference between genders in terms of trait 
anxiety levels of the referees was found (Table 2). This significant difference resulted from the trait anxiety 
levels of female referees compared to male referees. This result supports our hypothesis. This result is 
consistent with the results of Arslanoğlu, Tekin, Arslanoğlu, and Özmutlu (8) (2010), Bozkurt (15) (2004), 
Rosenthal and Schreiner (16) (2000), Sarıipek (17) (2010) and Tekin, Mutlu and Bayraktar (18) (2007). 

When the literature is analyzed, it is seen that female referees are exposed to verbal violence by 
players, coaches, and fans and perceive these events as a source of threat (14, 19). Therefore, it can be seen 
that female referees have higher levels of anxiety than male referees. There are also studies in the literature 
that are not similar to the findings of our study (20, 21, 22). These contradictory findings may be since these 
studies were conducted with different sample groups (mostly football) and different variables. 

According to the finding of the test conducted in line with the 2nd Hypothesis of the research (There 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

156 
 
 

are no significant age differences in terms of trait anxiety), the level of trait anxiety of the referees did not 
change according to the age variable (table 3). The trait anxiety levels of the referees who are 30 years old 
and above are higher than the referees in the other age group. The hypothesis is accepted with this result. 
When the literature is analyzed, the findings obtained by Arseven and Güven (23) (1992), Civan (24) (2001), 
Çoban (25) (2004), and Özbekçi (26) (1989) are similar to our research findings. In the literature, the fear that 
the successes achieved with the increasing age and classification of the referees turn into failure with a single 
match and a single whistle that the referee plays is seen as an unavoidable situation when combined with 
the fear of not being able to serve again in the same classification. However, referees, who are at the 
beginning of their career due to age, act more comfortably as they are not yet aware of their gains or losses 
(25). For such reasons, it can be seen that the older referees in our research are more anxious than younger 
referees and the younger referees are less concerned. In the literature, some studies are not similar to the 
findings of our study and have a significant difference between the age variables regarding trait anxiety (27, 
28). These contradictory findings may have resulted from the referees participating in the researches from 
different branches, different cultures, personal characteristics, and different classifications. 

According to the finding of the test conducted in line with the 3rd Hypothesis of the research (The 
trait anxiety levels do not vary significantly according to educational level), the level of trait anxiety of the 
referees did not change according to the educational level variable (table 4). The trait anxiety levels of 
referees with postgraduate education were higher than referees with other education levels. The third 
hypothesis is accepted. When the literature is analyzed, the findings obtained in the studies of Arslanoğlu, 
Tekin, Arslanoğlu, and Özmutlu (8) (2010), Çoban (25) (2004), Küçükyılmaz (29) (2019) and Taşgin, Kaplan, 
Baydil, and Taşgin (30) (2006) are in line with our findings. In the literature, it is mentioned that the fact that 
most of the people who do the refereeing profession also has a different profession and that this other 
profession is related to sports is useful in low levels of anxiety of the referees (31). A high level of anxiety of 
referees with a high level of education may be due to such reasons. There are also studies in the literature 
that are not in line with our study (27, 28, 32). These opposing findings in the studies may have resulted 
from the different personal situations of the referees. 

According to the finding of the test conducted in line with the 4th Hypothesis of the research (There 
are no significant refereeing time differences in terms of trait anxiety), the level of trait anxiety of the referees 
did not change according to the refereeing time variable (table 5). The trait anxiety levels of the participants 
who are refereeing between 2 and 3 years are higher than the other referees. The fourth hypothesis is 
accepted. When the literature is examined, the results of Alıncaka, Afyon and Özdayı (33) (2011), Çoban (25) 
(2004), Kolayiş, Taşkıran, Ulusoy, Sertbaş and Gönener (34) (2002), Yalçın, Soyer, Ramazanoğlu and Aksu 
(28) (2016), and Zorba, Göksel, Pala and Zorba (35) (2016) supported our findings. In the literature, anxiety is 
stated to be the factor that exists in every person and can be controlled by education (36). 

The referees need to be ready psychologically as well as their physical competencies. The reasons such 
as the referees participating in the research were in a good psychological state or have received different 
training can be a factor in the anxiety not changing according to the year of refereeing. The work of 
Bayraktar, Tekin, Eroğlu, and Cicioğlu (27) (2006) contrasts with the research finding. This can be the reason 
that the referees in the studies may have been influenced by different education, culture, family, income and 
many other factors. 

According to the finding of the test conducted in line with the 5th Hypothesis of the research (The trait 
anxiety does not significantly vary according to classification), the level of trait anxiety of the referees did not 
change according to the classification variable (table 6). The trait anxiety levels of the participants who were 
working as observers were higher than the referees working in other classifications. The fifth hypothesis is 
accepted. When the literature is analyzed, the results of Arslanoğlu, Tekin, Arslanoğlu and Özmutlu (8) 
(2010), Zorba, Göksel, Pala and Zorba (35) (2016) supported our findings. It is known in the literature that 
the young and inexperienced referees are more concerned than experienced referees (38). Although the 
classifications of the referees participating in the research did not show any significant difference in terms of 
anxiety, variations between anxiety levels may be due to this reason. Different studies contrast with the 
research findings (25, 27, 31). This contrast between findings may have resulted from differences such as 
athletic experiences and career experiences. 

The findings of the research indicate that the level of anxiety of the referees who are active in different 
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branches displayed a significant gender difference. There were no significant differences with the variables 
of age, level of education, year of refereeing, and refereeing classification. 

As a result of the research: 
• The trait anxiety levels differ significantly in favor of male referees. 
• The trait anxiety levels of referees aged 30 and over are higher than referees in the other age group. 
• The trait anxiety levels of the referees with a postgraduate degree are higher than the referees at the 

other education level. 
• The trait anxiety levels of the participants who have been refereeing between 2 and 3 years are 

higher than other referees. 
• The trait anxiety levels of the participants working as observers are higher than the referees working 

in other classifications. 
Based on the results of the research, the following suggestions can be made for future research: 
• Based on the 1st Hypothesis of the research, attention can be paid to selecting samples from the 

same branches and making comparisons accordingly. 
• Based on the 2nd and 3rd Hypothesis of the research, it can be noted that the participants are 

composed of similar personal characteristics. 
• Based on the 4th Hypothesis of the research, the use of more variables, and the creation of a 

hypothesis will clarify the literature. Besides, the anxiety tests used in research can be applied to the same 
individuals at different times. 

• Based on the 5th Hypothesis of the research, athletic experience, achievement, and career level can 
affect the level of anxiety. Considering such matters is another suggestion of this study. 

• Based on the most important result of the research, training should be focused on reducing the trait 
anxiety conditions that female referees experience more intensely than male referees. 
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Abstract 

The goal of this study was to compare the physical performance characteristics of elite young Turkish 
and Indonesian badminton players. Eleven Turkish (age 16.09±1.04, height 172.70±5.43 cm, body weight 
65.07±8.55 kg) and twelve Indonesian (age 17.17±1.11, height 175.42±5.71 cm, body weight 68.50±8.27 kg) 
elite male badminton players participated voluntarily in this study. Height, body weight, body mass index 
was measured and standing long jump, overhead medicine ball throw (2 kg), back strength, leg strength and 
dominant hand-grip strength tests were performed to the athletes. The results of the analysis have shown 
that leg strength values of Turkish athletes were significantly higher than those of Indonesians (p<0.05), 
while other characteristics were similar (p>0.05). The current study indicates that it is more important to 
focus on the technical, tactical and motivational characteristics of Turkish badminton players and other 
country players of the same level in order to improve their performance to the high level. 
Keywords: Badminton, Strength, Explosive power, Upper extremity, Lower extremity 

1. Introduction 
Badminton is known as the fastest sport in the world with its high paced, dynamic and energetic 

rallies (1). The speed of the shuttlecock exceeds over 400 km/h during intense and severe rallies, which last 8 
10 seconds (2, 3). In previous studies, it has been reported that athletes performed a total of 68-89 rally and 
500-800 strokes during the match (4, 5, 6). Also, a number of lunge and jump frequencies performed by 
players during a badminton match (7). Abdullahi and Coetzee, (2017) showed that the players performed a 
total of 584-foot movements (chasse-step 174.6, shuffle-step 161.7, split-step 61.6, the half 52.2 and the 
forward-lunge 46.1) during the match (5). To win a rally or game, badminton players require repeat actions 
in a short time with high speed and intensity, therefore, increased leg strength and quick steps are vital (8, 
9). Omosegaard, (1996) reported that elite badminton players have strong, knee, hip and ankle extensors 
(10). Besides, elite players require high levels of leg and back strength and explosive power during high-
intensity matches lasting 40-60 minutes (10, 11, 12). Considering this structure of the game, it is very 
important for athletes to have appropriate muscle strength, maximum muscle strength and explosive muscle 
strength along with agility, balance and coordination (13). 

Badminton is especially popular in Asian countries and the world's most successful players come 
from these countries. These players have won the majority of the medals in the last 10 years at the Olympic 
(82.2%) and World Championships (81%). One of these countries, Indonesia is one of the most successful 
countries in the world with many world and Olympic championships. Although Turkish badminton has 25 
years of history, Turkish players have won many medals in European junior badminton championships 
which held in recent years. However, they have not won any medals in world championships (14). It shows 
that Indonesian players have better performance or high level than Turkish players.  

Studies on the physical characteristics of the badminton players in the literature have been carried out 
on the athletes of the same country, which is generally elite and non-elite (15, 16, 17, 18, 19). In addition, 
several studies have been conducted to determine the physical characteristics and capacity of badminton 
players (20, 21, 22). Moreover, some researchers have performed studies to compare badminton with other 
sports such as volleyball, tennis and table tennis (23, 24, 25).  

2. Literature Review 
However, no study has been conducted to compare physical performance characteristics between two 

different or high and low-level country’ players in badminton. Such work may provide new ideas about the 
impact of physical performance characteristics on the high-level badminton performance. Therefore, the goal 
of this study was to compare the physical performance characteristics of elite young Turkish and Indonesian 
badminton players. 
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3. Method 
3.1. Participants 

Twelve male Indonesian (mean age 17.17±1.11) and eleven male Turkish (mean age 16.09±1.04) 
badminton players participated voluntarily. Six of the Indonesian players and seven of the Turkish players 
were national team players.  

3.2. Procedure 
The research was conducted during the coach training course in Istanbul (Turkey) and Jakarta 

(Indonesia) in 2012. All the players and coaches were given the necessary information before the test and 
athletes without any health problems were admitted to work. Ethics committee approval was not required 
for this study because it did not carry on any risk to players. All athletes were familiar with the test 
procedure since they had a fitness training experience before. Firstly, Turkish players were tested in 
Istanbul, and five days later Indonesian players were tested in Jakarta. The tests were performed at 9-12 am 
according to the regional time of both regions. Athletes performed general and specific warm-up for 15 
minutes before testing. Also, we couldn't test medicine ball throwing to four of the Indonesian players. In 
addition, one of the Turkish players did not participate in body weight, back strength, leg strength and body 
mass index measurements, and the other one did not participate in body height, standing long jump, 
medicine ball throwing and hand-grip strength tests. Therefore, fewer athletes participated in some tests 
than the number of participants. 

3.3. Anthropometric measures  
Body height has been measured using the Holtain Anthropometric Set, and body weight has been 

measured using the Sinbo SBS brand scale. As a result of these applications, the body mass index values 
have been calculated. 

3.4. Physical performance tests 
Overhead medicine ball throw: This test has been performed to measure the upper extremity explosive 

power. The athlete has taken a position just behind the starting line and one step ahead. The athlete has tried 
to throw the 2 kg weight ball from the top of the head, with both hands over the head as far as possible. The 
best score has been recorded at the end of the three trials (20). 

Standing long jump: This test has been performed to measure the lower extremity explosive power. The 
tape measure has been placed on flat ground and the athlete was behind the starting line. The athlete has 
tried to jump as far as possible from the starting line by pulling the arm, landing on both feet without falling 
backwards. Three trials have been executed, and the best value has been recorded (21). 

Hand grip strength test: To evaluate the upper extremity strength, handgrip strength has been tested 
using a Takei digital handgrip dynamometer (5401 TKK). The players have stood with elbows and arms 
straight side of the body without moving the arms. Three repetitions for dominant hand has been 
performed, with a 1 min rest interval between repetitions and the best value has been recorded (26). 

Back strength test: The back strength of the athletes have been measured using a Takei digital back and 
leg dynamometer (5402 TKK). The athletes have placed their feet on the dynamometer platform with their 
knees and arms stretched, the back flat and the trunk slightly bent forward. Then they have pulled the 
dynamometer bar vertically with their hands using their back muscles at the maximum rate. The athletes 
have performed three trials with rest intervals for one minute and the best value has been recorded (27). 

Leg strength test: The leg strength measurement has been performed using a Takei digital back and leg 
dynamometer (5402 TKK). The athletes have placed their feet on the dynamometer stand in the knees of 130-
140°. The arms were stretched, the back was flat and the trunk was in a slightly forward inclined position. 
Then, they have vertically pulled the dynamometer bar with their hands using their legs muscles at the 
maximum rate. The athletes have performed three trials with rest intervals for one minute and the best value 
has been recorded (27). 

3.4. Statistical Analysis 
SPSS program (Version 23) has been used for statistical analysis. The descriptive statistics (median, 

mean, standard deviation, minimum and maximum) have been used to describe physical performance 
characteristics of players. Mann–Whitney test has been used for the comparison between Turkish and 
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Indonesian players. Significance has been accepted for values of p<0.05. 

4. Results 

Table 1. A comparison of somatic parameters between Turkish and Indonesian badminton players 

*p<0.05, significant differences 

There has not been found a significant difference between the height, weight and BMI values of 
Turkish and Indonesian players (p>0.05). On the other hand, Indonesian players were on average one year 
older than Turkish (p<0.05) (Table 1). 

Table 2. A comparison of physical parameters between Turkish and Indonesian badminton players 

*p<0.05, significant differences 

Both the Turkish and Indonesian players showed non-significant differences in the upper extremity 
explosive power, lower extremity explosive power, dominant hand-grip strength and back strength (p>0.05).  
On the other hand, the leg strength of Turkish players was significantly higher than that of Indonesian 
(p<0.05) (Table 2). 

5. Discussion and Conclusion 
In the present study, we compared the physical performance characteristics of the Turkish and 

Indonesian elite young badminton players. It may be advantageous to be taller for better performance in 
badminton owing to it contributes to the ability to reach more of the court (15, 18). However, height is only 
one of many factors affecting success in badminton and is not a critical determinant of success (28). In 
addition, Omveer (2017), reported no significant relationship between height and badminton performance 
(29). Even so, it is possible that good level agility, speed and power along with height may provide 
significant contributions to the performance of players. Our findings showed that the height values of 
Turkish and Indonesian athletes were similar (172.70±5.4 and 175.42±5.71 cm, respectively). In previous 
studies, the height values of Danish (185±0.01 cm) and Polish (elite 185.0±5.1 and non-elite 183.3±4.3 cm) 
badminton players were found to be higher than our study (13, 19). On the other hand, it was similar to 
some studies conducted on Belgian (175.2±7.1 cm) and Indian (elite 1.75±0.02 and sub-elite 1.71±0.04 cm) 

  n Min Max Mean±SD Median p 

Age (year) 
Turkish 11 15 17 16.09±1.04 17.00 

0.03* 
Indonesian 12 15 19 17.17±1.11 17.00 

Height (cm)  
Turkish 10 164 180 172.70±5.43 173.00 

0.30 
Indonesian 12 166 186 175.42±5.71 175.50 

Bodyweight 
(kg) 

Turkish 10 54.6 78 65.07±8.55 71.50 
0.53 

Indonesian 12 56 80 68.5±8.27 62.25 

BMI (kg/m²) 
Turkish 8 18.46 24.82 21.81±2.18 21.80 

0.94 
Indonesian 12 19.38 25.83 22.21±2.08 22.17 

  n Min Max Mean± SD Median p 

Throw medicine 
ball (2 kg) (cm) 

Turkish 10 700 1160 989.00±138.52 861.50 
0.13 

Indonesian 8 758 1135 898.50±130.99 995.00 

Standing long jump 
(cm) 

Turkish 10 217 262 237.80±14.77 235.00 
0.40 

Indonesian 12 212 255 232.75±14.36 232.50 

Dominant hand-grip 
strength (kg) 

Turkish 10 39.9 59.7 44.95±6.68 42.75 
0.08 

Indonesian 12 33.5 55.5 47.80±6.03 48.05 

Back strength (kg) 
Turkish 10 120 160 132.45±13.44 127.50 

0.13 
Indonesian 12 87 138 119.00±16.01 122.75 

Leg strength (kg) 
Turkish 10 97.5 143.5 117.35±14.39 117.50 

0.04* 
Indonesian 12 79 127.5 102.4±15.97 108.25 
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players (30, 31).  
BMI has a negative influence on speed, agility, upper body strength and endurance, the explosive 

power of lower limbs, indicating that such features decrease when BMI increases (22). Excess body weight 
and fat percentage for badminton players limit the ability to move quickly on the court, and also cause a 
disadvantage, especially in strokes requiring jump-shots such as a smash (28). In this study, Turkish and 
Indonesian athletes were similar in terms of body weight and BMI (65.07±8.55 kg and 21.93 kg/m², 68.5 kg 
and 22.21 kg/m², respectively). These findings were consistent with BMI values (21.7-25.0 kg/m²) of top 
badminton players (19) 

According to the results of the medicine ball (2 kg) throwing test, there was no significant difference 
between the upper extremity explosive power of Turkish and Indonesian players (989.0±138.52 cm, 
898.5±130.99 cm, respectively). These values are higher than the Brazilian junior badminton players (754±101 
cm). This difference may be due to the fact that the medicine ball (3 kg) is of different weights (20). 

Lower limb explosive power is an important component of badminton players are able to move 
quickly and explosively, and therefore allows the player to jump higher, change direction quickly and meet 
the shuttle early (10). Moreover, previous studies have reported a significant relationship between lower 
limb explosive force and badminton performance (29, 32). In this study, lower limb explosive power values 
of Turkish and Indonesian athletes showed similar results (237.80±14.77, 232.75±14.36, respectively). The 
data in our study was lower than 2.42±0.14 cm described by Hughes (33) in future-elite junior English 
badminton players and 242.0±18.8 cm in Japanese players performed by Watanabe et al. (21), but higher than 
227±18 cm in Belgian junior players reported by Pion et al. (30). 

The maximum muscle strength of the arm is not a major requirement for badminton players, except 
for difficult positions such as a backhand clear or desperation shot (10).  In this study, there was no 
significant difference between the hand-grip strength values of Turkish and Indonesian athletes (44.95±6.68 
kg, 47.80±6.03 kg, respectively). Koley and Goud B (2016), reported that the hand-grip strength values 
(26.43±8.14 kg) of Indian junior badminton players were lower than the present study. This difference may 
be due to the average age (14.60±2.62 kg) of Indian athletes two years younger. Besides, the results of the 
study conducted by Poyraz et al. (3) on Turkish (47.27±9.92 kg), Austrian (45.98±2.09 kg), Belgian (45.05±2.20 
kg) and Hungarian (45.80±8.42 kg) badminton players were similar to our study.  

Back strength plays a significant role in the movement of the badminton court. Besides, it provides an 
important stabilizing and balancing function for stop and actuation movements, thereby preventing the lack 
of power and control in the strokes (10). Bhandari and Koley (2019), reported a positive correlation between 
back strength and lower extremity explosive power. No significant difference was found between the back 
strength values of Turkish (132.45±13.44 kg) and Indonesian (119.0±16.01 kg) players in this study. These 
data were higher than those of previous Indian district level badminton players, performing 78.21±11.59 kg 
(34).  

According to Omosegaard (1996), elite badminton players demand a high level of leg strength. 
However, it is unclear whether badminton players need a very high maximal strength (13). On the other 
hand, strength contributes considerably to power generation and therefore has an important role in the 
production of lower limb explosive power, which is important for success in badminton (15). In this study, 
the leg strength values of Turkish badminton players were significantly higher than the Indonesian 
badminton players (117.35±14.39, 102.40±15.97 kg, respectively). These results may be due to differences in 
strength training programs of both groups. Also, data in our study were similar to those of the Turkish 
(113.62±12.74 kg), Austrian (118.25±12.42 kg) and Belgian (98.38±25.30 kg) badminton players compared to 
the previous study but lower than the Hungarian badminton players (3).  

As a result, there was no significant difference between height, body weight, BMI, upper extremity 
explosive power, extremity explosive power, hand-grip strength and back strength of elite young Turkish 
and Indonesian badminton players, while leg strength of Turkish athletes were significantly higher than 
Indonesian badminton players. These results show that both groups perform generally similar physical 
training programs and procedures. Badminton coaches may have an idea about the physical performance 
levels of their athletes based on the findings in this study. In addition, this study shows that it is more 
important to focus on the technical, tactical and motivational characteristics of Turkish badminton players 
and other country players of the same level in order to improve their performance to the high level. 
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Abstract 
The state of the longitudinal arch of the foot was examined in the adolescent students at the beginning 

of their study at four different universities of Tyumen and the investigation of toe forms was carried out. 
According to Chizhin, Shtriter and Yaralov-Yaralyants methods the examination of the presence and the 
absence of the flatfoot was performed. Only 12 of 136 students studying at four different universities have 
disturbances manifesting by flattening of the longitudinal arch of the foot and the flatfoot and that allows 
not only to attend  physical education classes foreseen by the syllabus but improve in the chosen kind of 
sport. 
Keywords: Students of adolescent age, toes, flatfoot, methods of evaluation. 

Introduction 

A large number of literature of both domestic and foreign authors has been devoted to the problem of 
diagnostics, symptoms, treatment and prevention of the flatfoot in different age and gender groups. 
[8,9,16,18,19,26,27,29,30,31].  

It should be admitted that a foot possesses both the complicated  anatomical structure and various 
functional tasks [4,6], that is why it is unique to investigate its  work normalities  in  the different conditions  
of the human activity.  The use of  common methods [20,21,22,24] of determining  the flatfoot  in the 
conditions when it is impossible to carry out  computer plantagraphy [1,5,17,11,25], pedobarography [3] and 
holographic interferometry [2]  makes them irreplaceable and attractive in the practice of physical education 
and sport [10,14,15,23]. The complex anatomical structure of the human foot in the combination with the 
variety of functional tasks makes it unique for the investigation of the work normalities  in the practice of 
physical education and sport. 

It should be taken into account that daily the foot experiencing various intensive physical exertion of 
the long duration reacting to it by the counteraction directed to keeping its anatomical integrity and 
biomechanical functionality [25,28]. 

The aim of this work is to study  the state of the longitudinal arch of the foot in the adolescent male 
students aged 18 who are the first year students of different universities of Tyumen using Shtriter, Chizhin 
and Yaralov-Yaralyants methods. 

Methods of Research 
 136 male students of the adolescent age (18±0.7 years old), 79 of them live in cities, 57 students live in 

villages studying at four different universities of Tyumen were examined. 42 students were studied at 
Northern Trans-Ural State Agricultural University (SAUNU), 37 students were examined at Tyumen State 
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University, 31 students were examined at Tyumen State Medical University (TyumSMU) of the Ministry of 
Healthcare of the Russian Federation. 26 students were studied at Tyumen Industrial University (TIU). 

“The scheme of the age division into periods of the human ontogenesis” adopted at VII All-Union 
conference on the problems of age morphology, physiology and biochemistry of APS USSR ( Moscow, 1065) 
was used for the group division. 

Besides the visual method we used the methods of plantagrapgy by Ion Moiseevich Chizhin, Vladimir 
Alexandrovich Shtriter and Vartan Alexandrovich Yaralov-Yaralyants in 136 male students to diagnose the 
longitudinal flatfoot (total amount of the prints of the foot  was 408). To take the prints we used 1% of the 
alcoholic solution of brilliant green with which the cloth was impregnated.  The male students were offered 
to put their feet tightly on this  cloth and then on the clean standard sheet of paper A24, moreover, the body 
weight should be distributed equally on both feet and the foot prints  were covered the paper with the paint 
well. After that  the diagnostics of the flatfoot was carried out according to these prints. 

Among all examined adolescent students attending physical education classes to keep fit, 47 (34,6%)  
of persons went in for different kinds of sport such as ski race, biathlon, martial arts, weight lifting, 
volleyball and so on. 

It should be noted that we did not study the state of the  foot arches in the students  having different 
types of the constitution. 

The results of the research were processed using the methods of the mathematical statistics in the 
combination with t –criterion of  Student. The differences in the level of the significance р < 0,05 admitted in 
the medical and biological investigations are considered to be confident. 

The principles of volunteer, rights and freedom of a personality guaranteed by clauses 21, 22 of the 
Constitution of RF as well as the Order of the Ministry of Healthcare and Social Development of Russia N 
774n from August 31, 2010 “About  the advice on ethics” were  taken into consideration. The research was 
conducted according to ethic norms presented  in Helsinki declaration and Directives of the European 
community (8/609ЕС) as well as  students’ informed consent. 

Results and discussion 
In this connection a teacher of physical education and a coach have to deal with the students having 

this or that disturbances of the foot [7, 16]. We give a short description of toe types and applied   methods of 
Chizhin, Shtriter and Yaralov-Yaralyants to diagnose the flatfoot.  

On the visual examination  (рис. 1, 2, 3) the length of toes concerning Egyptian (1>2>3>4>5), Rome 
(1=2>3>4>5) and Greek (1<2>3>4>5) forms of the foot was studied. 

 
 
 
 
 

  
 

 
   Fig. 1. Egyptian 

foot                                     Fig. 2. Rome foot                        Fig. 3. Greek foot 
 

The Greek form of the foot is characterized by that the second toe is larger than the first and the third 
ones. This toe is called “a toe of Morton” by name of the American surgeon-orthopaedist  Dudley Joe 
Morton (1884 - 1960) who was the first to describe it. It should be noted  that the Statue of Liberty has the 
Greek form of the foot.  

The types of toes  in the adolescent 1st year students studying at different universities of Tyumen are 
given at fig.4. A great number of students has the Egyptian type of toes. 
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Fig. 4. Types of toes in the adolescent 1st year students studying at different universities  of Tyumen. 

The method of V.A. Shtriter. The tangent line  (AБ) is drawn to the most protruding points of the 
print’s internal part ( fig. 5 ).  

1. There is a middle of the section AБ.  
2. From the middle of the section AБ the perpendicular (BД) is raised until the intersection with the 

external edge of the print. 
3. The point Г is marked in the site of the intersection of the perpendicular with the internal part of the 

foot print and the point Д is marked in the site of the intersection of the perpendicular with the external part 
of the foot print. 

4. The sections ГД and BД are measured. 
The index used for the characteristics of the foot form is calculated according to the formula: I = ГД х 

100 /БД    
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Fig. 5. Plantagram according to the method of 
Shtriter. 

The evaluation of results [Shtriter]:  
- from 0 to 36 % – high arched foot, 
- from 36.1 to 43 % – increased arch 
- from 43.1 to 50 % – normal arch 
- from 50.1 до 60 % – flattening of the arch, 
- from 60.1 до 70 % – flatfoot. 

 
The method of I.M. Chizhin 

 
Fig. 6. Plantagram according to the method of I.M. Chizhin 

1.The tangent line ГБ is drawn to the most protruding internal surfaces of the foot. 
2. Through the middle of the heel towards  the base of the 2nd toe the line AБ is drawn on which there 

is a middle and through which the perpendicular ДЖ is restored  until the intersection with the tangent ГБ.  
The points “Д” and “E” are marked on the foot print but  the point “Ж” is marked outfoot  at the 
intersection with line ГБ. 

3. The sections ВЕ and EЖ  are measured. 
The index is calculated according to the formula: ICH=  ДE /EЖ 
The evaluation of the results: 

        0.0 – 1 –  foot is not flattened. 
1.1 – 2 –  flattened  (moderate flattening). 
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2.1  and more  -  foot is flat. 
The method of V.A. Yaralov-Yaralyants.  According to this method two lines are put on the print 

(fig.7): АВ connecting the middle of the heel with the middle of the base of the large toe and AC connecting 
the middle of the heel with the 2nd toe interspace.   

The foot is normal if the internal bend of the  footprint  goes beyond the line AC or is located on its 
line; the foot is flattened ( the flatfoot of the 1st degree) if it is between the lines AB and AC ;  the flatfoot of 
the 2nd and 3d degree if the bend does not  reach the line AB. 

 
        А                                         В                                       С 

Fig. 7. The method of plantagraphy of V.A.Yaralov-Yaralyants: А – normal foot form; В – the flatfoot of the 1st degree; 
С – the flatfoot of the 2nd degree. 

The results of the study of the footprints in the first-year students  studying at  the different 
universities of Tyumen demonstrated that not depending on the chosen method of determining the flatfoot  
all of them are highly informative  and are not different  from each other according to the results (table 1). 

Table 1. The state of the foot arches in the first year students studying at different universities of Tyumen 

Method Foot types 

Universities 

SAUNU TSU TyumSMU TIU 

n = 42 n = 37 n = 31 n = 26 

Shtriter 
Normal 
Flatfoot 

Flattened 

39 
2 
1 

34 
2 
1 

28 
2 
1 

23 
2 
1 

Chizhin 
Normal 
Flatfoot 

Flattened 

39 
2 
1 

34 
2 
1 

28 
2 
1 

23 
2 
1 

Yaralov-
Yaralyants 

Normal 
Flatfoot 

Flattened 

39 
2 
1 

34 
2 
1 

28 
2 
1 

23 
2 
1 

The results of the study showed that 124 (91.17%) of 136 adolescent students  studying at different 
universities of Tyumen did not have  any disturbances of the foot at the beginning of their study.  Only 4 
students (2.94%) had flattening of the longitudinal foot arch and  the marked flatfoot was revealed in 8 
adolescent students (5.88%) . 

Thus,  carrying out plantagraphy using different methods , firstly, one can conclude that the use of 
simple informative methods of Chizhin, Shtriter and Yaralov-Yaralyants allows to determine the presence of 
the flatfoot confidently. Secondly, only 12 (8,82%)  of 136 students of different universities of Tyumen have 
disturbances  manifesting by flattening of the longitudinal arch of the foot and the flatfoot and it allows them  
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not to attend physical education classes concerning syllabus  but improve in the chosen kind of sport. 
Thirdly,  the adolescent students studying at different universities of Tyumen have Egyptian type of toes. 
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Abstract 

The aim of this study was to examine the relationship between Sport Motivation and Exercise 
Dependence and compare Turks living in different countries. Exercise Dependence Scale, developed was 
used to determine exercise dependence levels while Sport Motivation Scale, was used for assessing 
motivation level. Data was analyzed with frequency and percentage, independent t-test, one-way ANOVA 
and Pearson correlation. Significant differences were found between the participants according to the 
country they live in regarding WDE, CON, TOL, LC, ROA, TM, IE, ER, INR, IDR, AMOT, ED, MOT. Exercise 
dependence negatively correlated with sport motivation for all participants. 
Keywords: Dependence, Addiction, Motivation, Exercise 

1. Introduction 
People can motivate themselves to carry on an exercise program. This motivation may have impact on 

the behavior to keep working out until they reach the set goals. In this process, the commitment to reach a 
goal becomes a dependence or addiction.  

Exercise dependence has been conceptualized by modeling Diagnostic and Statistical Manual for 
Mental Disorder’s definition of substance dependence as a set of cognitive, behavioral, and physiological 
symptoms. [1,2] Hausenblas [3] exercise dependence includes “behavioral factors, psychological factors 
and/or physiological factors.” Exercise dependence consists of subdimensions including tolerance, 
withdrawal, intention effects, loss of control, time, conflict, and continuance. The detrimental effects of 
exercise have been examined with the term of addiction. [4] Griffiths [5] proposed six criteria for behaviors 
to be an addiction: salience, mood modification, tolerance, withdrawal, conflict, and relapse. Exercise 
dependence was first defined as a positive addiction because exercise was thought to be beneficial for 
human body both psychologically and physiologically. [6] Contrary to this approach, Morgan [7] based his 
definition as negative addiction: “There are various definitions for the term addiction. For this paper, 
addiction is present if two basic requirements are met. First, the person must require daily exercise to cope, 
and believe that he or she cannot live without daily running. Second, if deprived of exercise, the person must 
manifest various withdrawal symptoms. A runner who is unable to run for a week or more because of 
medical, vocational, or personal problems is not addicted if the layoff does not provoke withdrawal 
symptoms or aberrant behavior, but the hardcore exercise addict will have numerous symptoms and 
behavioral manifestations representative of addictions in general if deprived of exercise”. In sport setting 
motivation can influence individuals’ exercise behaviors. According to the results of Hamer et al. [8], 
introjected regulation and identified regulation positively associated with exercise dependence. Sport 
motivation can be examined in three dimensions including intrinsic motivation, extrinsic motivation, and a 
motivation. According to the model developed by Pelletier et al. [9] to assess sport motivation, which based 
on Deci and Ryan’s theory [10,11], intrinsic motivation includes intrinsic motivation to know, toward 
accomplishment, and to experience stimulation while extrinsic motivation has external regulation, 
introjection, and identification. People living in different regions can displayed similar behaviors in exercise 
and sport setting. Cultural background my have impacts on these behaviors. Even they are raised by families 
having similar cultural background; people can have different approaches to sport or exercise. The aim of 
this study was to examine sport motivation and exercise dependence levels of Turks raised by Turkish 
families that grew up in Turkey and living in different countries. The important characteristics of the 
participants were that they were Turkish, born in different countries, raised by families lived in Turkey. The 
participants did not live in Turkey for a long time except for holidays. 
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2. Method 
2.1. Participants 

Four hundred six individuals living in Turkey (n=176), Germany (n=94), Norway (n=45), Belgium 
(n=51), and Netherland (n=40) voluntarily took part in the study by reporting that they carried on individual 
(n=228) and team (n=178) sports. Of the participants, 178 were female, and 228 were male while 215 were 
single and 191 were married. The age mean was 27.12±5.13. The participants reported to do exercise for 4 
days per week. The participants reported to be graduated from primary (n=7), secondary (n=34), university 
(n=267). Some of the participants reported to have postgraduate degree.  

2.2. Procedure 
Exercise Dependence Scale: Hausenblas and Downs [12] developed the original form with seven 

subscales (Withdrawal Effects: WDE, Tolerance: TOL, Continuance: CON, Lack of Control: LC, Reduction in 
Other Activities: ROA, Time: TM, Intention Effects: IE) including 21 items. The alpha internal consistency 
coefficient of the original scale was reported to be good with the value of 0.83, Yeltepe and İkizler [13] 
translated the scale into Turkish and tested the validity and reliability. The alpha coefficient of the Turkish 
form was high (pre-test: 0.96, post-test: 0.97). The alpha coefficient in this study was 0,88.  

Sport Motivation Scale: Pelletier et al. [9] developed the original scale to measure motivational aspects 
of participation in sports. The original scale has 7 subscales including amotivation (A), external regulation 
(ER), introjected regulation (INR), identified regulation (IDR), intrinsic motivation to know (IMTK), intrinsic 
motivation-accomplishment (IMA), and intrinsic motivation-stimulation (IMS). In original study, the alpha 
coefficients for A, ER, INR, IDR, IMTK, IMA, and IMS were 0.75, 0.77, 0.74, 0.63, 0.80, 0.80, and 0.74, 
respectively. Kazak [14] adapted the scale into Turkish by merging IMTK and IMA in IMTKA. The alpha 
values in Turkish version for IMTKA, IMS, ER, INR, IDR, A were 0,88, 0.73, 0.74, 0.82, 0.72, 0.70, respectively. 
The alpha coefficient in this study was 0.78 for sport motivation scale.  

2.3. Statistical Analysis 
The demographical information of the participants was analyzed by using frequency and percentage. 

Gender and marital status differences were analyzed with independent samples t-test. The differences 
between countries were analyzed with one-way ANOVA test. The relationship between sport motivation 
and exercise dependence was analyzed by using Pearson correlation.  

 
3. Results 

Table 1. Means and Standard Deviations of the Motivation and Exercise Dependence Subscales and Total Scores for 
Females and Males 

 All participants Turkey Germany 

Variables Female Male 
t 

Female Male 
t 

Female Male 
t 

 𝑋±SD 𝑋±SD 𝑋±SD 𝑋±SD 𝑋±SD 𝑋±SD 

WDE 3.40±0.64 3.34±0.61 .935 3.49±0.49 3.31±0.52 2.296* 3.39±0.52 3.47±0.53 -.744 
CON 3.40±0.74 3.49±0.77 -1.238 3.44±0.56 3.49±0.73 -.458 3.40±0.63 3.60±0.67 -1.460 
TOL 3.33±0.68 3.39±0.67 -.955 3.40±0.56 3.38±0.58 .129 3.33±0.47 3.45±0.57 -1.031 
LC 3.46±0.78 3.47±0.80 -.237 3.65±0.61 3.60±0.76 .452 3.59±0.67 3.57±0.64 .155 

ROA 3.42±0.75 3.41±0.75 .139 3.53±0.58 3.41±0.67 1.178 3.47±0.67 3.55±0.56 -.605 
TM 3.58±0.69 3.55±0.66 .521 3.73±0.52 3.59±0.56 1.654 3.85±0.59 3.66±0.52 1.681 
IE 3.54±0.73 3.50±0.67 .617 3.62±0.56 3.50±0.59 1.373 3.57±0.50 3.52±0.48 .542 

IMTKA 4.76±0.59 4.82±0.70 -.948 4.65±0.67 4.86±0.82 -1.765 4.55±0.45 4.42±0.40 1.424 
IMS 4.84±0.69 4.90±0.67 -.853 4.83±0.79 4.91±0.78 -.630 4.86±0.50 4.70±0.44 1.594 
ER 4.28±0.98 4.58±0.99 -2.987** 4.02±0.83 4.58±1.03 -3.753** 3.78±0.45 3.89±0.50 -1.044 

INR 4.71±0.78 4.89±0.83 -2.987** 4.73±0.89 4.87±0.82 -1.034 4.46±0.58 4.44±0.61 .147 
IDR 4.87±0.74 4.90±0.82 -2.221* 4.80±0.81 4.89±0.97 -.608 4.87±0.74 4.85±0.77 .101 
A 3.48±0.49 3.49±0.55 -.369 3.46±0.53 3.49±0.64 -.275 3.33±0.41 3.37±0.41 -.397 

ED 3.45±0.54 3.45±0.55 -.076 3.55±0.38 3.47±0.48 1.194 3.51±0.46 3.54±0.41 -.324 
MOT 4.49±0.47 4.59±0.55 -2.016* 4.42±0.53 4.60±0.64 -1.941 4.31±0.29 4.28±0.27 .507 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

175 
 
 

 Norway Belgium Netherland 

Variables Female Male t Female Male t Female Male t 

 𝑋±SD 𝑋±SD  𝑋±SD 𝑋±SD  𝑋±SD 𝑋±SD  

WDE 3.51±0.49 3.46±0.51 .297 3.21±1.02 3.38±0.72 -.697 3.15±0.93 3.03±0.98 .385 
CON 3.68±0.78 3.51±0.75 .684 3.21±0.96 3.64±0.82 -1.695 3.00±0.96 2.98±0.99 .054 
TOL 3.59±0.54 3.41±0.61 .995 3.11±1.02 3.59±0.79 -1.858 2.88±0.90 2.96±1.03 -.272 
LC 3.29±0.82 3.33±0.62 -.163 3.18±0.99 3.29±0.93 -.390 3.08±0.98 2.91±1.01 .527 

ROA 3.60±0.74 3.71±0.54 -.501 2.85±0.94 3.47±0.88 -2.383* 3.21±0.97 2.68±1.09 1.627 
TM 3.55±0.53 3.64±0.58 -.489 3.03±0.87 3.65±0.73 -2.740** 3.18±0.92 2.78±0.97 1.330 
IE 3.84±0.57 3.76±0.65 .378 3.10±1.02 3.79±0.76 -2.764** 3.16±1.15 2.80±0.94 1.097 

IMTKA 4.63±0.44 4.59±0.37 .291 5.32±0.32 5.37±0.46 -.377 5.17±0.39 5.07±0.35 .902 
IMS 4.53±0.55 4.44±0.57 .481 4.83±0.55 5.15±0.48 -2.148* 5.32±0.73 5.30±0.64 .114 
ER 3.85±0.57 4.05±0.60 -1.079 5.07±0.61 5.45±0.61 -2.181* 6.00±0.61 5.48±0.68 2.503* 

INR 4.38±0.65 4.30±0.82 .322 5.23±0.63 5.66±0.56 -2.490* 5.08±0.52 5.46±0.64 -2.022 
IDR 4.62±0.68 4.40±0.50 1.048 5.08±0.55 5.27±0.51 -1.225 5.32±0.50 4.88±0.44 2.934* 
A 3.49±0.39 3.51±0.51 -.191 3.66±0.55 3.59±0.44 .468 3.65±0.49 3.65±0.51 .000 

ED 3.58±0.48 3.54±0.48 .212 3.10±0.64 3.54±0.60 -2.506* 3.09±0.82 2.88±0.87 .808 
MOT 4.25±0.21 4.22±0.26 .418 4.87±0.25 5.08±0.24 -3.020** 5.09±0.13 4.97±0.27 1.727 

ALL= nfemale=178, nmale=228; Turkey= nfemale=69, nmale=107; Germany= nfemale=37, nmale=57; Norway= nfemale=32, 
nmale=13; Belgium= nfemale=20, nmale=31; Netherland= nfemale=20, nmale=20;   *p<0,05, **p<0,01,  

 Table 1 shows the differences between males and females regarding exercise dependence and sport 
motivation. The analyses were run for the participants according to the country. Each country has its gender 
comparison in table 1. The analysis for all participants revealed gender differences in terms of ER (p<0.01. 
t=-2.988). INR (p<0.01. t=-2.987). IDR (p<0.05. -2.221). and MOT (p<0.05.t=-2.016). Males reported higher 

scores regarding ER (𝑋±SDfemale=4.28±0.98. 𝑋±SDmale=4.58±0.99). INR (𝑋±SDfemale=4.71±0.78. 

𝑋±SDmale=4.89±0.83). IDR (𝑋±SDfemale=4.87±0.74. 𝑋±SDmale=4.90±0.82). and MOT (𝑋±SDfemale=4.49±0.47. 

𝑋±SDmale=4.59±0.55).  
There were significant differences between female and male participants living in Turkey in terms of 

WDE (p<0.05. t=2.296) and ER (p<0.01. t=-3.753). Females reported higher scores in WDE 

(𝑋±SDfemale=3.49±0.49. 𝑋±SDmale=3.31±0.52) while males displayed higher scores in terms of ER 

(𝑋±SDfemale=4.02±0.83. 𝑋±SDmale=4.58±1.03). There were no significant differences between genders for those 
living in Germany and Norway. The individuals living in Belgium displayed gender differences in terms of 
ROA (p<0.05. t=-2.383). TM (p<0.01. t=-2.740). IE (p<0.01. t= -2.764). IMS (p<0.05. t=-2.148). ER (p<0.05. t=-
2.181). INR (p<0.05. t=-2.490). ED (p<0.05. t=-2.506). and MOT (p<0.01. t=-3.020). Males reported higher 

scores regarding ROA (𝑋±SDfemale=2.85±0.94. 𝑋±SDmale=3.47±0.88). TM (𝑋±SDfemale=3.03±0.87. 

𝑋±SDmale=3.65±0.73). IE (𝑋±SDfemale=3.10±1.02. 𝑋±SDmale=3.79±0.76). IMS (𝑋±SDfemale=4.83±0.55. 

𝑋±SDmale=5.15±0.48). ER (𝑋±SDfemale=5.07±0.61. 𝑋±SDmale=5.45±0.61). INR (𝑋±SDfemale=5.23±0.63. 

𝑋±SDmale=5.66±0.56). ED (𝑋±SDfemale=3.10±0.64. 𝑋±SDmale=3.54±0.60). and MOT (𝑋±SDfemale=4.87±0.25. 

𝑋±SDmale=5.08±0.24). The participants living in Netherland showed gender differences in terms of ER 
(p<0.05. t=2.503) and IDR (p<0.05. t=2.934). Females showed higher scores regarding ER 

(𝑋±SDfemale=6.00±0.61. 𝑋±SDmale=5.48±0.68) and IDR (𝑋±SDfemale=5.32±0.50. 𝑋±SDmale=4.88±0.44). 
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Table 2. Means and Standard Deviations of the Motivation and Exercise Dependence Subscales and Total Scores for 
Marital Statuses 

 All participants Turkey Germany 

Variables Single Married 
t 

Single Married 
t 

Single Married 
t 

 𝑋±SD 𝑋±SD 𝑋±SD 𝑋±SD 𝑋±SD 𝑋±SD 

WDE 3.34±0.63 3.40±0.62 -.949 3.35±0.55 3.45±0.45 -1.192 3.40±0.65 3.47±0.41 -.696 
CON 3.42±0.80 3.49±0.70 -1.002 3.42±0.75 3.59±0.43 -1.567 3.36±0.83 3.64±0.47 -2.016* 
TOL 3.33±0.69 3.40±0.65 -.940 3.35±0.61 3.47±0.47 -1.242 3.31±0.69 3.46±0.38 -1.343 
LC 3.48±0.79 3.46±0.79 .252 3.61±0.74 3.65±0.62 -.341 3.52±0.74 3.62±0.58 -.752 

ROA 3.39±0.81 3.43±0.68 -.524 3.42±0.72 3.53±0.42 -.968 3.50±0.81 3.53±0.41 -.274 
TM 3.57±0.71 3.56±0.64 .173 3.64±0.58 3.66±0.47 -.210 3.79±0.63 3.69±0.48 .841 
IE 3.48±0.74 3.55±0.65 -.930 3.53±0.61 3.60±0.49 -.785 3.51±0.59 3.56±0.40 -.495 

IMTKA 4.90±0.71 4.67±0.55 3.512** 4.90±0.83 4.49±0.54 3.302** 4.60±0.47 4.38±0.36 2.550* 
IMS 4.96±0.70 4.76±0.65 2.958** 4.97±0.81 4.67±0.67 2.363* 4.86±0.42 4.70±0.50 1.677 
ER 4.62±1.02 4.25±0.93 3.759** 4.60±1.03 3.84±0.66 4.951** 3.96±0.51 3.76±0.44 2.051* 

INR 4.86±0.84 4.75±0.77 1.478 4.93±0.86 4.56±0.77 2.721** 4.41±0.53 4.48±0.64 -.515 
IDR 4.91±0.90 4.87±0.64 .506 4.84±1.01 4.87±0.64 -.223 5.01±0.85 4.75±0.67 1.632 

A 3.45±0.58 3.52±0.45 -1.394 3.43±0.65 3.58±0.43 -1.476 3.41±0.42 3.32±0.41 1.006 
ED 3.43±0.58 3.47±0.50 -.708 3.47±0.50 3.56±0.29 -1.223 3.48±0.58 3.57±0.28 -.934 

MOT 4.62±0.57 4.47±0.45 2.844** 4.61±0.66 4.33±0.42 2.818** 4.38±0.29 4.23±0.25 2.563* 

 Norway Belgium Netherland 

Variables Single Married t Single Married t Single Married t 

 𝑋±SD 𝑋±SD  𝑋±SD 𝑋±SD  𝑋±SD 𝑋±SD  

WDE 3.42±0.67 3.52±0.40 -.612 3.25±0.81 3.36±0.88 -.456 3.22±0.84 2.98±1.03 .783 
CON 3.66±1.02 3.62±0.64 .171 3.60±0.92 3.37±0.87 .892 3.12±0.75 2.87±1.12 .812 
TOL 3.50±0.72 3.55±0.48 -.324 3.31±1.00 3.47±0.84 -.590 3.14±0.76 2.74±1.07 1.349 
LC 3.09±0.87 3.39±0.71 -1.231 3.18±1.00 3.29±0.92 -.432 3.14±0.71 2.87±1.17 .853 

ROA 3.66±0.90 3.62±0.57 .193 3.13±1.07 3.29±0.86 -.599 3.05±0.92 2.86±1.17 .566 
TM 3.50±0.71 3.61±0.46 -.636 3.31±0.77 3.48±0.89 -.688 2.96±1.10 3.00±0.85 -.120 
IE 3.88±0.80 3.79±0.48 .442 3.39±1.09 3.62±0.79 -.856 2.98±1.02 2.98±1.11 -.010 

IMTKA 4.76±0.44 4.55±0.39 1.565 5.38±0.42 5.33±0.40 .412 5.07±0.41 5.16±0.34 -.692 
IMS 4.89±0.58 4.33±0.45 3.510** 4.89±0.48 5.12±0.54 -1.566 5.30±0.59 5.31±0.76 -.057 
ER 3.89±0.63 3.94±0.47 .271 5.47±0.69 5.18±0.56 1.673 5.68±0.83 5.79±0.55 -.519 

INR 4.50±0.74 4.05±0.49 -2.045* 5.53±0.66 5.46±0.60 .386 5.25±0.75 5.29±0.47 -.232 
IDR 4.54±0.61 4.58±0.73 .196 5.19±0.58 5.20±0.50 -.090 5.04±0.57 5.15±0.46 -.712 

A 3.55±0.42 3.37±0.41 -1.333 3.53±0.56 3.68±0.41 -1.136 3.63±0.46 3.65±0.53 -.126 
ED 3.59±0.34 3.53±0.71 -.367 3.31±0.76 3.41±0.56 -.544 3.09±0.70 2.90±0.94 .696 

MOT 4.27±0.22 4.23±0.23 .520 5.00±0.30 5.00±0.23 .026 4.99±0.22 5.06±0.21 -.931 

ALL= nsingle=215, nmarried=191; Turkey= nsingle=122, nmarried=54; Germany= nsingle=39, nmarried=55;Norway= nsingle=14, 
nmarried=31;Belgium= nsingle=22, nmarried=29; Netherland= nsingle=18, nmarried=22; *p<0.05, **p<0.01.  

Table 2 presents the differences between marital statuses in terms of exercise dependence and sport 
motivation according to the countries in which the participants live. There were significant differences 
between married and single participants regarding IMTKA (p<0.01. t=3.512). IMS (p<0.01. t= 2.958). ER 
(p<0.01. t=3.759). MOT (p<0.01. t=2.844). Single participants reported to have higher scores than those who 

married in terms of  IMTKA (𝑋±SDsingle=4.90±0.71. 𝑋±SDmarried=4.67±0.55). IMS (𝑋±SDsingle=4.96±0.70. 

𝑋±SDmarried=4.76±0.65). ER (𝑋±SDsingle=4.62±1.02. 𝑋±SDmarried=4.25±0.93). MOT (𝑋±SDsingle=4.62±0.57. 

𝑋±SDmarried=4.47±0.45). Significant marital status differences were found among the individuals living in 
Turkey in terms of IMTKA (p<0.01. t=3.302). IMS (p<0.05. t=2.363). ER (p<0.01. t=4.951). INR (p<0.01. 
t=2.721). MOT (p<0.01. t=2.818). Single participants displayed higher scores regarding IMTKA 

(𝑋±SDsingle=4.90±0.83. 𝑋±SDmarried=4.49±0.54 ). IMS (𝑋±SDsingle=4.97±0.81. 𝑋±SDmarried=4.67±0.67). ER 
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(𝑋±SDsingle=4.60±1.03. 𝑋±SDmarried=3.84±0.66). INR (𝑋±SDsingle=4.93±0.86. 𝑋±SDmarried=4.56±0.77). MOT 

(𝑋±SDsingle=4.61±0.66. 𝑋±SDmarried=4.33±0.42). There were significant differences between single and married 
individuals living in Germany regarding CON (p<0.05. t=-2.016). IMTKA (p<0.05. t=2.550). ER (p<0.05. 
t=2.051). and MOT (p<0.05. t=2.563). Single individuals displayed higher scores in terms of IMTKA 

(𝑋±SDsingle=4.60±0.47. 𝑋±SDmarried=4.38±0.36). ER (𝑋±SDsingle=3.96±0.51. 𝑋±SDmarried=3.76±0.44). MOT 

(𝑋±SDsingle=4.38±0.29. 𝑋±SDmarried=4.23±0.25) while married individuals showed higher scores regarding 

CON (𝑋±SDsingle=3.36±0.83. 𝑋±SDmarried=3.64±0.47). Individuals living in Norway showed significant 
differences according to their marital status regarding IMTKA (p<0.01. t=3.510) and IMS (p<0.05. t=-2.045). 

Single participants had higher scores regarding IMTKA (𝑋±SDsingle=4.89±0.58. 𝑋±SDmarried=4.33±0.45) and 

IMS (𝑋±SDsingle=4.50±0.74. 𝑋±SDmarried=4.05±0.49). 

Table 3. Means and Standard Deviations of the Motivation and Exercise Dependence Subscales and Total Scores for 
Individual and Team Athletes 

 All participants Turkey Germany 

Variables Individual Team 
t 

Individual Team 
t 

Individual Team 
t 

 𝑋±SD 𝑋±SD 𝑋±SD 𝑋±SD 𝑋±SD 𝑋±SD 

WDE 3.37±0.61 3.37±0.65 .019 3.43±0.53 3.33±0.50 1.350 3.42±0.52 3.48±0.53 -.562 
CON 3.44±0.74 3.47±0.77 -.298 3.45±0.66 3.48±0.68 -.298 3.51±0.64 3.55±0.71 -.248 
TOL 3.33±0.69 3.41±0.65 -1.259 3.34±0.59 3.43±0.55 -1.042 3.35±0.52 3.50±0.56 -1.245 
LC 3.47±0.76 3.46±0.83 .153 3.59±0.70 3.66±0.71 -.673 3.63±0.63 3.46±0.68 1.208 

ROA 3.42±0.74 3.39±0.77 .434 3.43±0.63 3.48±0.65 -.428 3.52±0.58 3.52±0.66 .045 
TM 3.57±0.64 3.56±0.71 .117 3.64±0.52 3.65±0.58 -.135 3.73±0.52 3.75±0.62 -.155 
IE 3.50±0.69 3.54±0.71 -.617 3.54±0.57 3.56±0.59 -.258 3.54±0.48 3.53±0.49 .160 

IMTKA 4.77±0.66 4.82±0.64 -.767 4.76±0.82 4.79±0.73 -.318 4.44±0.43 4.54±0.39 -1.078 
IMS 4.88±0.67 4.86±0.70 .270 4.84±0.75 4.91±0.81 -.575 4.80±0.50 4.70±0.41 .959 
ER 4.37±0.97 4.54±1.01 -1.711 4.26±0.94 4.46±1.04 -1.306 3.77±0.44 3.98±0.52 -1.988 

INR 4.86±0.80 4.74±0.82 1.446 4.90±0.80 4.72±0.89 1.420 4.45±0.57 4.45±0.66 .019 
IDR 4.87±0.77 4.91±0.82 -.482 4.77±0.87 4.94±0.94 -1.220 4.86±0.77 4.85±0.74 .021 
A 3.43±0.51 3.55±0.53 -2.289* 3.44±0.58 3.52±0.62 -.876 3.25±0.42 3.56±0.31 -3.625** 

ED 3.44±0.52 3.46±0.58 -.252 3.49±0.42 3.51±0.47 -.343 3.53±0.39 3.54±0.50 -.106 
MOT 4.53±0.50 4.57±0.54 -.772 4.50±0.55 4.56±0.66 -.662 4.26±0.27 4.35±0.29 -1.406 

 Norway Belgium Netherland 

Variables Individual Team t Individual Team t Individual Team t 

 𝑋±SD 𝑋±SD  𝑋±SD 𝑋±SD  𝑋±SD 𝑋±SD  

WDE 3.49±0.45 3.50±0.55 -.044 3.28±0.78 3.36±0.95 -.313 2.98±0.84 3.23±1.08 -.820 
CON 3.61±0.82 3.66±0.71 -.228 3.48±0.92 3.46±0.87 .111 2.98±0.84 3.00±1.13 -.046 
TOL 3.53±0.66 3.55±0.40 -.098 3.40±0.98 3.41±0.82 -.048 2.88±0.90 2.98±1.05 -.311 
LC 3.30±0.76 3.30±0.78 .029 3.35±0.83 3.09±1.09 .963 2.94±0.95 3.07±1.06 -.426 

ROA 3.72±0.65 3.53±0.72 .907 3.45±0.91 2.90±0.93 2.099* 2.78±1.00 3.17±1.11 -1.169 
TM 3.58±0.48 3.56±0.63 .120 3.56±0.75 3.19±0.92 1.594 2.84±0.90 3.17±1.02 -1.096 
IE 3.78±0.59 3.86±0.60 -.446 3.56±0.90 3.46±0.99 .397 2.82±0.97 3.19±1.15 -1.095 

IMTKA 4.63±0.33 4.60±0.51 .214 5.37±0.43 5.33±0.38 .324 5.11±0.32 5.14±0.44 -.256 
IMS 4.45±0.51 4.57±0.61 -.743 5.08±0.51 4.95±0.55 .865 5.44±0.65 5.13±0.69 1.453 
ER 3.89±0.66 3.93±0.46 -.269 5.31±0.66 5.29±0.60 .104 5.69±0.60 5.80±0.80 -.508 

INR 4.36±0.62 4.36±0.80 -.012 5.58±0.64 5.36±0.57 1.214 5.41±0.68 5.08±0.45 1.707 
IDR 4.55±0.61 4.57±0.69 -.128 5.25±0.50 5.11±0.57 .915 5.16±0.45 5.02±0.59 .807 
A 3.45±0.43 3.56±0.42 -.877 3.58±0.45 3.67±0.53 -.685 3.70±0.50 3.57±0.49 .829 

ED 3.57±0.46 3.56±0.51 .056 3.44±0.64 3.26±0.65 .948 2.89±0.74 3.12±0.96 -.842 
MOT 4.22±0.20 4.26±0.25 -.682 5.03±0.28 4.95±0.24 .977 5.08±0.21 4.96±0.21 1.846 

ALL= nindividual=228, nteam=178; Turkey= nindividual=88, nteam=88 Germany= nindividual=62, nteam=32 Norway= 
nindividual=25, nteam=20 Belgium= nindividual=30, nteam=21 Netherland= nindividual=23, nteam=17 *p<0.05, **p<0.01,  
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Table 3 displays the differences between individual and team sport participants regarding sport 
motivation and exercise dependence. In all participants and participants living in Germany, significant 
differences were found between individual and team sport participants in terms of AMOT (p<0.05, tall=-
2,289; p<0,01, tGermany=-3.625). Team sport participants displayed higher scores in both samples.  

Table 4. The correlations between exercise dependence and sport motivation regarding the Turks living in different 
countries 

 All (n=406) Turkey (n=176) Germany (n=94) 

ED 3.45±0.55 
-.099* 

3.50±0.44 
-.059 

3.53±0.43 
.148 

MOT 4.55±0.52 4.53±0.61 4.29±0.27 
 Norway (n=45) Belgium (n=51) Netherland (n=40) 

ED 3.57±0.48 -.022 3.37±0.65 .463** 2.98±0.84 .050 
MOT 4.24±0.23  5.00±0.26  5.03±0.22  

Table 4 presents the relationship between exercise dependence and sport motivation regarding Turks 
living in different countries. Exercise dependence negatively correlated with sport motivation for all 
participant. These variables showed no association in the samples of Turkey, Germany, Norway, and 
Netherland. There were significant and positive correlation between exercise dependence and sport 
motivation in the sample of Turks living in Belgium.  

Table 5 shows the comparison of the participants according to the country they live in regarding 
exercise dependence and sport motivation. Significant differences were found between the participants 
according to the country they live in regarding WDE, CON, TOL, LC, ROA, TM, IE, ER, INR, IDR, AMOT, 
ED, MOT. Turks living in Germany and Norway displayed higher scores than those living in Netherland in 
terms of WDE while Turks living in Netherland showed lower scores than those living in Turkey, Germany, 
Norway, and Belgium regarding CON and TOL. The Turks living in Turkey displayed higher scores than 
those living in Belgium while those living in Netherland showed lower scores than the Turks living in 
Turkey and Germany in terms of LC. The Turks living in Netherland had lower scores than those living in 
Turkey, Germany, and Norway regarding ROA, additionally than Belgium in terms of TM. The participants 
living in Germany had higher scores than those living in Belgium in TM. The individuals living in 
Netherland also showed lower scores than the individuals living in the other countries in terms of IE. The 
individuals living in Netherland had higher scores than those living in Turkey, Germany and Norway while 
the Turks living in Turkey had higher scores than those living in Norway in terms of IMS. Regarding ER, the 
individuals living in Turkey had higher scores than those living in Germany and Norway while those living 
in Belgium reported higher scores than the individuals living in Turkey, Norway, and Germany. In the same 
dimension, the participants living in Netherland reported higher scores than the individuals living in 
Turkey, Norway, and Germany. The same results were found for INR as ER. The participants living in 
Belgium reported higher scores than those living in Turkey and Norway whereas the individuals living in 
Netherland had higher scores than those living in Norway. The Turks living in Germany displayed lower 
scores than those living in Belgium and Netherland. The Turks living in Netherland reported lower scores 
than those living in other countries in terms of ED. Regarding MOT, the individuals living in Turkey had 
higher scores than those living in Germany and Norway while those living in Belgium reported higher 
scores than the individuals living in Turkey, Norway, and Germany. In the same dimension, the participants 
living in Netherland reported higher scores than the individuals living in Turkey, Norway, and Germany. 
Regarding IMTKA, the individuals living in Turkey had higher scores than those living in Germany while 
those living in Belgium reported higher scores than the individuals living in Turkey, Norway, and Germany. 
In the same dimension, the participants living in Netherland reported higher scores than the individuals 
living in Turkey, Norway, and Germany. 
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Table 5. The comparison of the scores of Motivation and Exercise Dependence Subscales and Total Scores for Turks 
living in different countries 

 

Variabl
es 

Country 𝑿±SD F 
Post Hoc 

Comparison 
Variabl

es 
Country 𝑿±SD F 

Post Hoc 
Comparison 

Variabl
es 

Country 𝑿±SD F 
Post Hoc 

Comparison 

WDE 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

3.38±0.
52 

3.44±0.
52 

3.49±0.
49 

3.32±0.
84 

3.09±0.
94 

2.922* 

 

Germany>Nether
land 

Norway>Netherl
and 

IMS 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

4.88±0.
78 

4.76±0.
47 

4.50±0.
55 

5.02±0.
53 

5.31±0.
68 

9.218** 

Turkey>Norway 
Netherland>Turk

ey 
Netherland>Ger

many 
Netherland>Nor

way 

IMTKA 

 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

4.78±0.
77 

4.47±0.
42 

4.62±0.
41 

5.35±0.
40 

5.12±0.
37 

21.69
9** 

Turkey>Germany 
Belgium>Turkey 
Belgium>German

y 
Belgium>Norway 
Netherland>Turk

ey 
Netherland>Ger

many 
Netherland>Nor

way 

CON 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

3.47±0.
67 

3.52±0.
66 

3.63±0.
77 

3.47±0.
89 

2.99±0.
96 

4.791*

* 

Turkey>Netherla
nd 

Germany>Nether
land 

Norway>Netherl
and 

Belgium>Netherl
and 

ER 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

4.36±0.
99 

3.84±0.
48 

3.91±0.
58 

5.30±0.
63 

5.74±0.
68 

61.370*

* 

Turkey>Germany 
Turkey>Norway 
Belgium>Turkey 
Belgium>German

y 
Belgium>Norway 
Netherland>Turk

ey 
Netherland>Ger

many 
Netherland>Nor

way 

nTurkey=176 
nGermany=94 
nNorway=45 
nBelgium=51 

nNetherland=40 
*p<0.05 

**p<0.05 

TOL 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

3.39±0.
57 

3.40±0.
53 

3.54±0.
56 

3.40±0.
91 

2.92±0.
95 

5.393*

* 

Turkey>Netherla
nd 

Germany>Nether
land 

Norway>Netherl
and 

Belgium>Netherl
and 

INR 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

4.81±0.
85 

4.45±0.
60 

4.36±0.
70 

5.49±0.
62 

5.27±0.
60 

24.794*

* 

Turkey>Germany 
Turkey>Norway 
Belgium>Turkey 
Belgium>German

y 
Belgium>Norway 
Netherland>Turk

ey 
Netherland>Ger

many 
Netherland>Nor

way 

LC 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

3.62±0.
70 

3.58±0.
65 

3.30±0.
76 

3.24±0.
94 

3.00±0.
98 

7.663*

* 

Turkey>Belgium 
Turkey>Netherla

nd 
Germany>Nether

land 
 

IDR 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

4.85±0.
91 

4.86±0.
76 

4.56±0.
64 

5.20±0.
53 

5.10±0.
51 

4.933** 

Belgium>Turkey 
Belgium>Norway 
Netherland>Nor

way 

ROA 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

3.46±0.
64 

3.52±0.
60 

3.63±0.
68 

3.22±0.
95 

2.95±1.
05 

6.531*

* 

Turkey>Netherla
nd 

Germany>Nether
land 

Norway>Netherl
and 

 

AMOT 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

3.48±0.
60 

3.35±0.
41 

3.50±0.
42 

3.62±0.
48 

3.65±0.
49 

3.260* 

Belgium>German
y 

Netherland>Ger
many 

 

TM 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

3.65±0.
55 

3.73±0.
55 

3.57±0.
54 

3.41±0.
84 

2.98±0.
96 

11.34
1** 

Turkey>Netherla
nd 

Germany>Nether
land 

Norway>Netherl
and 

Belgium>Netherl
and 

Germany>Belgiu
m 

ED 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

3.50±0.
44 

3.53±0.
43 

3.57±0.
48 

3.37±0.
65 

2.98±0.
84 

9.649** 

Turkey>Netherla
nd 

Germany>Nether
land 

Norway>Netherl
and 

Belgium>Netherl
and 

IE 
 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

3.55±0.
58 

3.54±0.
48 

3.82±0.
59 

3.52±0.
93 

2.98±1.
05 

8.620*

* 

Turkey>Netherla
nd 

Germany>Nether
land 

Norway>Netherl
and 

Belgium>Netherl
and 

MOT 

Turkey 
German

y 
Norway 
Belgium 
Netherla

nd 

4.53±0.
61 

4.29±0.
27 

4.24±0.
23 

5.00±0.
26 

5.03±0.
22 

37.59
1** 

Turkey>Germany 
Turkey>Norway 
Belgium>Turkey 
Belgium>German

y 
Belgium>Norway 
Netherland>Turk

ey 
Netherland>Ger

many 
Netherland>Nor

way 
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4. Discussion and Conclusion 
This study aimed to compare the Turks living in different countries by testing the relationship 

between sports motivation and exercise addiction. The present study showed that there were cultural effects 
on exercise behaviors of individuals having similar background. Even the participants were raised with the 
families having similar cultural background, they displayed different exercise dependence levels. They 
reported to be motivated at various levels.  

In this study, there were no significant differences between team and individual athletes regarding 
exercise dependence. Szabo et al. [15] found that team athletes reported higher scores than individual 
athletes. In the same study, genders had lower scores than males in exercise dependence. The individuals 
living in Belgium displayed gender differences in terms of exercise dependence. The only consistent result 
with literature was findings of Turks living in Belgium in terms of exercise dependence. [15, 16, 17, 18] 
Lichtenstein and Jensen [19] reported that exercise addiction was more common among women and men. 
Yıldız et al. [20] found no significant differences between genders in terms of exercise addiction. Kovascik et 
al. [21] found no significant differences between team and individual sports regarding exercise addiction. 
This is consistent with some findings in literature. [22] Lichtenstein et al. [23] suggested that team sport 
athletes might have the problem regarding exercise addiction. Downs et al. [24] reported that adolescent 
boys had greater symptoms than girls. Weik and Hale [25] reported gender differences in terms of WDE, 
CON, TOL, LC, TM, and IE. Males reported higher scores than females. In this study, ın our study, exercise 
dependence negatively correlated with sport motivation for all participants. Significant and positive 
correlation was found between exercise dependence and sport motivation in the sample of Turks living in 
Belgium.  Downs et al. [24] found that exercise dependence correlated with exercise motivation for both girls 
and boys. Duncan et al. [26] found that introjected regulation was a significant predictor of exercise 
dependence for females. 

This study presented the relationships between sport motivation and exercise dependence by 
comparing Turks living in different countries. According to the findings, there might have a cultural effect 
on exercise dependence and sport motivation on individuals.  
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Abstract 

The aim of this study to examine the direct and indirect effects of sportsmanship orientation and 
athletes' perception of sportsmanship behaviors of their coaches on their cheating acceptance behaviors. Two 
hundred thirty-six young football players were included in the study. Data was collected by using 
Multidimensional Sportspersonship Orientations Scale, Attitudes to Moral Decision-making in Youth Sport 
Questionnaire, and Sportspersonship Coaching Behaviors Scale. Mediation models including acceptance of 
cheating, sportspersonship orientation and athletes’ perception of sportspersonship from coaches were 
tested. A path model showing the effect of sportspersonship and athletes’ perception of sportspersonship 
from coaches on cheating behaviors was also tested. The results revealed that some components of 
sportspersonship orientation has direct and indirect impacts on cheating behaviors which athletes’ 
perception of sportspersonship from coaches mediated.  Furthermore, athletes’ perception of 
sportspersonship from coaches had direct and indirect effects on acceptance of cheating which mediated by 
some components of sportspersonship orientation. 
Keywords: Football player, Coach’s behavior, Sportspersonship, Cheating in sport 

1. Introduction 
Sport is a field of research that offers the opportunity to study human behavior and the effects and 

interactions caused by these behaviors. It is important to examine the effects of behaviors morally, since 
human behavior in sports has moral consequences. There are several moral perspectives on human 
behaviors in sport. According to Jones and McNamee [1] sport is a specific type of human interaction, 
governed not only by rules but also by a moral value and moral structure. Moral behavior in sports can be 
explained as the behavior of athletes, trainers, referees, spectators and other authorized persons to make the 
competition within the ethical rules. The term moral behavior is seen as the psychological and physical well-
being that expresses behaviors that may be positive or negative [2].  

Due to the results of the behaviors in sports competitions, it has been inevitable to consider and 
evaluate the moral factor in sports. Moral approaches in sport are based on two different theories: Bandura's 
[3] social cognitive theory of moral thought and action and Rest's [4] four-component social cognitive theory. 

Rest [4] argued that what is ultimately important in ethics research is to understand behavior, and to 
achieve this goal, it is needed to understand the internal processes of behavior. It is stated that a moral action 
involves four processes: (a) interpreting the situation by recognizing how possible action paths and 
consequences will affect the well-being of all interested parties; (b) determining what to do in a particular 
situation; (c) deciding what is desired to do by  choosing among competing values; and (d) implementing an 
action plan.  

The second theoretical framework based on important research on sports ethics is Bandura's [3] social 
learning theory of moral thought and action. According to this theory, during socialization, children develop 
moral standards from a variety of influences, including approving and rejecting their reactions by significant 
others to their behavior and observing the behavior of siblings, peers, parents and other adults. Moral 
standards regulate assessment through self-reactions. In particular, individuals are proud to act in 
accordance with their moral standards and feel guilty when their actions violate their moral standards. 
These evaluative self-reactions regulate behaviors by predicting behaviors: People do things to satisfy 
themselves and refrain from acting in a way that does not approve them [5].  

In the light of these theories, various concepts have been developed for the concept of morality in 
sport studies. There moral concepts include the moral atmosphere of the sport and moral actions [1], Ethics 
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in sports [6, 7], Morality in sports [8], Moral decision attitude in sports [9], Fair Play [10, 11], 
Sportspersonship [12, 13], Antisocial and prosocial behavior in sports [14]. 

There are different factors affecting the athletes' immoral or moral behavior during the competitions. 
Sage, Kavussanu and Duda [14] reported a positive relationship between the antisocial behaviors exhibited 
by athletes, and goal orientation and moral identity, while Hodge and Gucciardi [15] explained the 
relationships between athletes' prosocial and antisocial behaviors and motivational climate, basic 
psychological needs and moral disengagement. Gilchrist [16] examined the effects of team climate, 
motivation and morality on antisocial and prosocial behavior in sports. Balçıkanlı Sezen and Yıldıran [17] 
concluded that empathic skill supports prosocial behavior. While Šukys and Jansonienė [18] report that 
moral values in sports differ according to gender factor, Wang, Yang and Yang [19] stated that morality in 
sports increased aggressive behavior, Boixados et al. [20] concluded that the fair play attitudes of athletes 
differ according to motivational climate, satisfaction and perceived ability. Sportspersonship is associated 
with motivational climate and goal orientation [21], achievement goals [22], moral competence and 
emotional intelligence [23], leadership types [24], self-control and aggression [25]. Motivational climate [26], 
achievement goals [27], family [28] and sport type [29] are found to affect moral decision making. Another 
significant results to be explained in sport studies is the findings of Stoll and Beller [30], indicating that sport 
media has an influence on forming sport context and moral behaviors. 

The relationships between coaches and athletes are another determinant of moral behaviors in sport. 
Athletes and coaches have a special relationship as coaches spend a lot of time with their players and share 
intense experience [31]. Since young athletes tend to adopt the values and behaviors provided by the trainer 
[32], the strengthening of basic moral behavior also depends on coaches[33]. For this reason, coaches play a 
critical role in moral development in athletes.  

In this study, the direct and indirect effects of sportsmanship orientation and athletes' perception of 
sportsmanship behaviors of their coaches on their cheating acceptance behaviors were examined. It was also 
aimed to examine the mediation models including these variables. For these purposes, following hypotheses 
were tested (Figure 7). 

Path 1: Sportspersonship orientation directly predicts acceptance of gamesmanship  
Path 2: Sportspersonship orientation directly predicts winning in proportion 
Path 3: Sportspersonship orientation directly predicts acceptance of cheating. 
Path 4: The perception of athlete about coach’s sportsperson behavior directly predicts acceptance of 

gamesmanship. 
Path 5: The perception of athlete about coach’s sportsperson behavior directly predicts winning in 

proportion. 
Path 6: The perception of athlete about coach’s sportsperson behavior directly predicts acceptance of 

cheating. 
Path 7: Winning in proportion directly predicts acceptance of gamesmanship. 
Path 8: Winning in proportion directly predicts acceptance of cheating. 
Path 9: Sportspersonship orientation directly predicts acceptance of gamesmanship via winning in 

proportion. 
Path 10: Sportspersonship orientation directly predicts acceptance of cheating via winning in 

proportion. 
Path 11: The perception of athlete about coach’s sportsperson behavior indirectly predicts acceptance 

of gamesmanship via winning in proportion. 
Path 12: The perception of athlete about coach’s sportsperson behavior indirectly predicts acceptance 

of cheating via winning in proportion.  
 

2. Method 
2.1. Participants 

The distribution of 236 young football players included in the study by age was 13 (n = 2, 0.8%), 14 (n 
= 7, 3%), 15 (n = 71, 30.1%), 16 (n = 69,% 29.2), 17 (n = 73, 30.9%), 18 (n = 10, 4.2%), 19 (n = 4, 1.7%). Sports age 
distribution of football players was 1-3 years (n = 61, 25.8%), 4-6 years (n = 92, 39%), 7 years and above (n = 
83, 35.2%). Distribution of athletes' working time with their current coaches was 1-3 years (n = 163, 69.1%), 4-
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6 years (n = 54, 22.9%), 7 years and above (n = 19, 8.1%). 

2.2. Materials 
Multidimensional Sportspersonship Orientations Scale (MSOS): Vallerand et al. [34] developed the 

original scale and Sezen-Balçıkanlı [35] translated the scale into Turkish. The Turkish version of MSOS has 4 
subscales including 20 items. The Cronbach’s alpha coefficients of Compliance with Social Norms, Respect 
for Rules and Officials, Commitment to Responsibilities in Sports, Respect for the Opponent were 0,86, 0,83, 
0,91, and 0,82, respectively. In the present study, alpha coefficients for the subscales were 0,78, 0,70, 0,67, 
0,70, 0,87, respectively. Confirmatory Factor Analysis revealed good fit for the Turkish version of MSOS 
(x2=207,376, df=96, x2/df=2,160, IFI=0,90, TLI=0,87, CFI=0,90, RMSEA=0,068, SRMR=0,059). 

Attitudes to Moral Decision-making in Youth Sport Questionnaire (AMDYSQ): Lee et al. [9] 
developed the tool and Gürpınar [36] translated it into Turkish. The measure was designed to assess moral 
decision-making of youth athletes. It has 3 sub-dimensions including 3 items for each. The alpha coefficient 
of Turkish version was 0,76. The alpha coefficients of Acceptance of Cheating, Acceptance of 
Gamesmanship, and Keeping Winning in Proportion were 0,77, 0,79, and 0,50, respectively, in present study. 
Confirmatory Factor Analysis revealed acceptable fit for the Turkish version of AMDYSQ (x2=68,876, df=22, 
x2/df=3,131, IFI=0,93, TLI=0,88, CFI=0,93, RMSEA=0,092, SRMR=0,073). 

 Sportspersonship Coaching Behaviors Scale (SCBS): Bolter and Weiss [37] developed the scale to 
assess adolescent athletes’ perception of their coaches’ sportspersonship behaviors and revised it in 2013. 
Sezen-Balçıkanlı, Aktaş, and Sezen [38] translated the scale into Turkish. The scale has 6 subscales including 
24 items. The alpha coefficients of total scale were 0,85 while the coefficients of subscales ranged between 
0,70 and 0,84. The alfa coefficient for this study was 0,54 for total scale Confirmatory Factor Analysis 
revealed acceptable fit for the Turkish version of SCBS (x2=549,288, df=233, x2/df=2,357, IFI=0,87, TLI=0,84, 
CFI=0,87, RMSEA=0,074, SRMR=0,058). 

2.3. Procedure 
SEM analyses were conducted to assess the parameter estimates of mediation models and path 

analysis. CFA analyses were run for each scale structure to see that the model fit the data as suggested by Hu 
and Bentler [39]. Fit indexes of SRMR, RMSEA, CFI, TLI, IFI were included as well as chi square and degrees 
of freedom. Pearson correlation and linear regression analyses were conducted to see the linearity between 
the variables.  

4. Results 

The mean scores of subscales of sportspersonship orientation ranged between 3,750,822 and 

4.530,74. The mean scores of subscales of moral decision making ranged from 2,311,14 to 3,900,95. The 

mean scores of sportspersonship orientation was 4,100,56 and Perceived Coaches Sportspersonship 

Behaviors by athletes was 3,580,3.  

Table 1. Means, Standard Deviations, Skewness and Kurtosis Scores of Study Variables 

Variable X̅±σx Skew. Kurt. 

Compliance with Social Norms 4.070.78 -1,119 1,502 

Respect for Rules and Officials 4.060.74 -0,852 0,849 

Commitment to Responsibilities in Sports 4.530.54 -1,523 2,324 

Respect for the Opponent 3.750.82 -0,422 -0,419 

Acceptance of Cheating 2.311.14 0,502 -0,827 

Keeping winning in proportion 3.900.95 -0,945 0,540 

Acceptance of Gamesmanship 2.991.21 0,97 -1,038 

Sets expectations for good sportsmanship 3.710.40 -1,507 2,371 

Punishes poor sportsmanship 3.010.41 0,094 2,085 

Teaches good sportsmanship 4.500.60 -1,529 2,339 

Reinforces good sportsmanship 3.660.43 -0,731 0,289 

Prioritizes winning over good sportsmanship 2.900.75 0,457 -0,557 

Models good sportsmanship 3.670.46 -1,068 1,625 
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Sportspersonship Orientation 4.100.56 -0,667 0,426 

Perceived Coaches Sportspersonship Behaviors 3.580.33 0,749 5,704 

Table 2. Correlations and regression coefficients between study variables included in mediation analyses 

 1 2 3 4 5 6 

1. Acceptance of Cheating 1 -,289** -,304** -,230** -,340 -.224** 
2. Compliance with Social Norms -.289** 1     
3. Respect for Rules and Officials -.304** .599** 1    
4. Commitment to Responsibilities in Sports -.230** .424** .483** 1   
5. Sportspersonship Orientation -.340** .838** .859** .602** 1  
6. Perceived Coaches Sportspersonship Behaviors -.224** .366** .290** .363** .356** 1 

Correlations are vertical, regressions are horizontal, **p<0,01 

As it is seen in table 2, there are significant correlations and regression between study variables. 

Figure 1. Triadic relationship between respect for conventions, the perception of athlete about coach’s sportsperson 
behavior, and acceptance of cheating (Model 1) 

 

Figure 1 displays the relationship between respect for conventions, acceptance of cheating, and the 
perception of athlete about coach’s sportsperson behavior. The hypothesis was that RC had negative impact 
on CHT that was mediated by CSB. The table 3 shows the parameter estimates of the mediation model 1. 

Table 3. The parameter estimates for mediation model 1 

Independent Dependent Med./Mod. 
Std. Total 

Effect 
Est. S.E. Std. Est. p 

RC CSB  0,366 0,154 0,025 0,366 0,000 
RC CHT  -0,289 -0,345 0,093 -0,238 0,000 
CSB CHT  -0,137 -0,471 0,222 -0,137 ,034 
RC CHT CSB -0,050 -0,073 0,042 -0,050 0,044 

RC positively predicted CSB (R=0,366, p<0,0001) and had a negative and direct impact on CHT (R=-
0,238, p<0,0001). CSB had also negative and direct impact on CHT (R=-0,137, p<0,05). RC had a negative and 
indirect impact on CHT via CSB with a significant total effect coefficient of -0,050. The regression coefficient 
between RC and CHT was -0,289, which was reduced by the role of CSB to -0,238. 
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Figure 2. Triadic relationship between respect for rules and officials, the perception of athlete about coach’s 
sportsperson behavior, and acceptance of cheating (Model 2) 

 

Figure 2 displays the relationship between respect for rules and officials, acceptance of cheating, and 
the perception of athlete about coach’s sportsperson behavior. The hypothesis was that RRO had negative 
impact on CHT that was mediated by CSB. The table 4 shows the parameter estimates of the mediation 
model 2. 

Table 4. The parameter estimates for mediation model 2 

Independent Dependent Med./Mod. 
Std. Total 

Effect 
Est. S.E. Std. Est. p 

RRO CSB  0,290 0,129 0,027 0,290 0,000 
RRO CHT  -0,304 -0,402 0,096 -0,261 0,000 
CSB CHT  -0,148 -0,511 0,214 -0,148 0,017 
RRO CHT CSB -0,043 -0,066 0,041 -0,043 0,014 

RRO positively predicted CSB (R=0,290, p<0,0001) and had a negative and direct impact on CHT (R=-
0,261, p<0,0001). CSB had also negative and direct impact on CHT (R=-0,148, p<0,05). RRO had a negative 
and indirect effect on CHT mediated by CSB with a significant total effect coefficient of -0,043. The 
regression coefficient between RRO and CHT was -0,304, which was reduced by the role of CSB to -0,261. 

Figure 3. Triadic relationship between respect for commitment to sport, the perception of athlete about coach’s 
sportsperson behavior, and acceptance of cheating (Model 3)

 

Figure 3 presents the relationship between commitment to sport, acceptance of cheating, and the 
perception of athlete about coach’s sportsperson behavior. The hypothesis was that COM had negative 
impact on CHT that was mediated by CSB. The table 5 shows the parameter estimates of the mediation 
model 3. 

Table 5. The parameter estimates for mediation model 3 

Independent Dependent Med./Mod. 
Std. Total 

Effect 
Est. S.E. Std. Est. p 

COM CSB  ,363 ,221 ,036 ,363 *** 
COM CHT  -,230 -,356 ,136 -,171 ,009 
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CSB CHT  -,162 -,558 ,225 -,162 ,013 
COM CHT CSB -,059 -0,123 0,68 -0,59 0,028 

COM positively predicted CSB (R=0,363, p<0,0001) and had a negative and direct impact on CHT (R=-
0,171, p<0,01). CSB had also negative and direct impact on CHT (R=-0,162, p<0,05). COM had a negative and 
indirect effect on CHT mediated by CSB with a significant total effect coefficient of -0,059. The regression 
coefficient between COM and CHT was -0,230, which was reduced by the role of CSB to -0,171. 

Figure 4. Triadic relationship between respect for respect for conventions, the perception of athlete about coach’s 
sportsperson behavior, and acceptance of cheating (Model 4) 

 

Figure 4 presents the relationship between acceptance of cheating, and the perception of athlete about 
coach’s sportsperson behavior, mediated by respect for conventions. The hypothesis was that CSB had 
negative impact on CHT that was mediated by RC. The table 6 shows the parameter estimates of the 
mediation model 4. 

Table 6. The parameter estimates for mediation model 4 

Independent Dependent Med./Mod. 
Std. Total 

Effect 
Est. S.E. Std. Est. p 

CSB RC  ,366 ,869 ,140 ,366 *** 
CSB CHT  -,224 -,471 ,222 -,137 ,034 
RC CHT  -,238 -,345 ,093 -,238 *** 
CSB CHT RC -,087 -0,300 0,102 -,087 0,010 

CSB positively predicted RC (R=0,366, p<0,0001) and had a negative and direct impact on CHT (R=-
0,137, p<0,05). RC had also negative and direct impact on CHT (R=-0,238, p<0,0001). CSB had a negative and 
indirect effect on CHT mediated by RC with a significant total effect coefficient of -0,087. The regression 
coefficient between CSB and CHT was -0,224, which was reduced by the role of RC to -0,137. 

Figure 5. Triadic relationship between respect for respect for rules and officials, the perception of athlete about coach’s 
sportsperson behavior, and acceptance of cheating (Model 5) 

 

Figure 5 presents the relationship between acceptance of cheating, and the perception of athlete about 
coach’s sportsperson behavior mediated by respect for rules and officials. The hypothesis was that CSB had 
negative impact on CHT that was mediated by RRO. The table 7 shows the parameter estimates of the 
mediation model 5. 
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Table 7. The parameter estimates for mediation model 5 

Independent Dependent Med./Mod. 
Std. Total 

Effect 
Est. S.E. Std. Est. p 

CSB RRO  ,290 ,649 ,136 ,290 *** 
CSB CHT  -,224 -,511 ,214 -,148 ,017 
RRO CHT  -,261 -,402 ,096 -,261 *** 
CSB CHT RRO -,076 -0,261 0,099 -,076 0,010 

CSB positively predicted RRO (R=0,290, p<0,0001) and had a negative and direct impact on CHT (R=-
0,148, p<0,05). RRO had also negative and direct impact on CHT (R=-0,261, p<0,0001). CSB had a negative 
and indirect effect on CHT mediated by RRO with a significant total effect coefficient of -0,076. The 
regression coefficient between CSB and CHT was -0,224, which was reduced by the role of RC to -0,148. 

Figure 6. Triadic relationship between respect for commitment to sport, the perception of athlete about coach’s 
sportsperson behavior, and acceptance of cheating (Model 6) 

 

Figure 6 shows the relationship between acceptance of cheating, and the perception of athlete about 
coach’s sportsperson behavior, mediated by commitment to sport. The hypothesis was that CSB had 
negative impact on CHT that was mediated by COM. The table 8 shows the parameter estimates of the 
mediation model 6. 

Table 8. The parameter estimates for mediation model 6 

Independent Dependent Med./Mod. 
Std. Total 

Effect 
Est. S.E. Std. Est. p 

CSB COM  ,363 ,599 ,097 ,363 *** 
CSB CHT  -,224 -,558 ,225 -,162 ,013 

COM CHT  -,171 -,356 ,136 -,171 ,009 
CSB CHT COM -,062 -0,213 0,069 -,062 0,010 

CSB positively predicted COM (R=0,363, p<0,0001) and had a negative and direct impact on CHT (R=-0,162, 
p<0,05). COM had also negative and direct impact on CHT (R=-0,171, p<0,01). CSB had a negative and 
indirect effect on CHT mediated by COM with a significant total effect coefficient of -0,062. The regression 
coefficient between CSB and CHT was -0,224, which was reduced by the role of RC to -0,162. 

Figure 7. Path model including sportspersonship orientation, acceptance of gamesmanship and   cheating winning in 
proportion, and the perception of athlete about coach’s sportsperson behavior 
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Path 1: Sportspersonship orientation directly predicts acceptance of gamesmanship. 

Path 2: Sportspersonship orientation directly predicts winning in proportion. 

Path 3: Sportspersonship orientation directly predicts acceptance of cheating. 

Path 4: The perception of athlete about coach’s sportsperson behavior directly predicts acceptance of 
gamesmanship. 

Path 5: The perception of athlete about coach’s sportsperson behavior directly predicts winning in 
proportion. 

Path 6: The perception of athlete about coach’s sportsperson behavior directly predicts acceptance of 
cheating. 

Path 7: Winning in proportion directly predicts acceptance of gamesmanship. 

Path 8: Winning in proportion directly predicts acceptance of cheating. 

Path 9: Sportspersonship orientation indirectly predicts acceptance of gamesmanship via winning in 
proportion. 

Path 10: Sportspersonship orientation indirectly predicts acceptance of cheating via winning in 
proportion. 

Path 11: The perception of athlete about coach’s sportsperson behavior indirectly predicts acceptance of 
gamesmanship via winning in proportion. 

Path 12: The perception of athlete about coach’s sportsperson behavior indirectly predicts acceptance of 
cheating via winning in proportion. 

Table 9. The parameter estimates for path analysis 

Independent Dependent Med./Mod. 
Std. Total 

Effects 
Est. S.E. Std. Est. p 

1. SO GAM  0,390 0,852 0,125 0,397 0,000 

2. SO WP  0,057 0,096 0,100 0,057 0,384 
3. SO CHT  -0,298 -0,609 0,128 -0,295 0,000 
4. CSB GAM  -0,107 -0,044 0,217 -0,012 0,841 
5. CSB WP  0,242 0,695 0,187 0,242 0,000 
6. CSB CHT  -0,118 -0,441 0,223 -0,128 0,048 
7. WP GAM  -0,392 -0,499 0,071 -0,392 0,000 
8. WP CHT  0,043 0,051 0,073 0,043 0,000 
9. SO GAM WP -0,022 -0,048 0,054 -0,022 0,466 
10. SO CHT WP 0,002 0,005 0,014 0,002 0,724 
11. CSB GAM WP -0,095 -0,347 0,145 -0,095 0,010 
12. CSB CHT WP 0,010 0,035 0,069 0,010 0,504 

The hypotheses of 2, 4, 9, 10, 12 were insignificant and dropped from the model. The revised 
model was  analyzed again. The results for the revised model was shown in table 10.  
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Figure 8. Path model including sportspersonship orientation, acceptance of gamesmanship and cheating, winning in 
proportion, and the perception of athlete about coach’s sportsperson behavior 

 

The figure 8 shows the path analysis between sportspersonship orientation, acceptance of 
gamesmanship and cheating, winning in proportion, and the perception of athlete about coach’s 
sportsperson behavior included in revised model. There were six regression assumptions and two 
covariances in the path model. 

Table 10. The parameter estimates of revised model 

Independent Dependent Med./Mod. 
Std. Total 

Effects 
Est. S.E. Std. Est. p 

1. SO GAM  0,390 0,837 0,117 0,390 0,000 
2. SO CHT  -0,228 -0,597 0,126 -0,295 0,000 
3. CSB CHT  -0,128 -0,440 0,183 -0,128 0,016 
4. CSB WP  0,262 0,753 0,175 0,262 0,000 
5. WP GAM  -0,374 -0,475 0,059 -0,374 0,000 
6. CSB GAM WP -0,098 -0,357 0,117 -0,098 0,010 

SO directly and positively predicted GAM (R=0,390, p<0,0001) (path 1) and negatively and directly 
affected CHT (R=-0,295, p<0,0001) (path 2). CSB negatively and directly predicted CHT (R=-0,128, p<0,05) 
(path 3) while it positively predicted WP (R=0,262, p<0,0001) (path 4). WP negatively and directly predicted 
GAM (R=0,374, p<0,0001) (path 5). CSB had an indirect and negative impact on GAM via WP with the 
significant total effect of -0,098 (path 6). The results supported the six hypotheses. The model produced 
perfect fit indexes (x2=1,326, df=3, x2/df=0,442, IFI=1,00, TLI=1,00, CFI=1,00, RMSEA=0,00, SRMR=0,01). 

5. Discussion and Conclusion 
In present study, we examined the direct and indirect effects of sportsmanship orientation and 

athletes' perception of sportsmanship behaviors of their coaches on acceptance of cheating behavior. 
According to the results, young football players acting in accordance with social norms, perceiving that their 
coaches display sportspersonship, respecting rules and officials tend to be away from cheating behavior. It 
has been concluded that the observation of the coach behaviors by young football players, who respect and 
adhere to the traditions of the sport and the elements that constitute the sport, reduces their tendency to 
accept cheating, even their tendency to this behavior, and the perception of sportsmanship related to the 
coaching behaviors both increases the young football players’ commitment to sports responsibilities. While 
the perception of sportsmanship obtained from coaching behavior decreases the tendency to cheating 
behavior acceptance with increasing tradition respect, it also increases the respect of players to social norms, 
the rules and the official. 

Cheating acceptance behaviors of players, acting in accordance with social norms tend to decrease. 
Loland [40] defined cheating in sports as an attempt to gain an unfair advantage. Vallerand et al. [34] 
explained compliance with social norms as athletes congratulating the opponent and opponent coach, even 
if the match is lost. Athletes who comply with social norms are expected to have a low tendency to accept 
cheating that is considered among immoral behaviors. In addition, athletes who tend to disengage moral 
behaviors in sports have a high tendency to accept cheating [41]. Coaches behaviors are other determinant of 
sportspersonship behaviors of athletes. According to Pelaez [42], the fact that coaches have positive moral 
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behavior increases the tendency of athletes to display ethical behavior while Raakman [43] emphasized that 
immoral behaviors of the coaches caused unwanted behaviors by athletes.  

Presents study revealed that young football players respecting rules and officials display low level of 
acceptance of cheating. According to the social learning theory, most of the learning takes place in the social 
environment. The athletes will respect the rules, officials and all the elements that constitute the sport with 
their moral inferences by observing the coaches’ behavior. Besides respecting the rules and management, the 
perception of sportsmanship that the athletes will obtain by deducting from their coaching behavior can 
reduce their cheating adoption behaviors. Bolter and Kipp [44] concluded that the high level of perceived 
coaches’ sportspersonship behaviors by athletes could result in high level of tendency to prosocial behaviors. 
Rutten et al. [45] concluded that the fact that adolescent footballers have a high perception of fair play for 
their coaches can decrease the antisocial behavior of athletes. Cruz et al. [46] found that players who tend to 
adopt cheating at the beginning of the season decrease their tendencies as a result of coach intervention. It is 
stated that coaches are an important variable in displaying fair play attitude in athletes [47]. A positive 
motivational climate created by the trainer increases the tendency of athletes to show prosocial behavior [48]. 
Also, athletes of high-character coaches tend to be more honorable in the sports environment and to respect 
other items in the sports environment [49, 50]. 

Shields et al. [51] examined the weak sportsmanship behaviors of athletes, revealing that athletes’ 
poor sportspersonship behaviors could be the result of coaches’ unsportsmanlike behaviors.  Vallerand et al. 
[34] defined the athlete who is committed to the responsibilities in sports as the person who shows his/her 
effort during the competition even if he/she knows that he/she will lose, who does not give up the struggle 
even if he/she makes a mistake, and who tries hard outside the competition." In present study, it is obvious 
that the tendency to commitment to responsibilities in sports, which increases with the perception of the 
coach, will also decrease the tendency to display an immoral behavior such as accepting the cheating. 
Likewise, models 5 and 6 show that athletes' perception of sportsmanship from their coaches increases the 
respect of athletes to social norms, the rules constituting the sport and the officials who apply these rules. 
According to Bolter and Kipp [44], the high level of sportspersonship orientation perception of athletes from 
their coaches the more tendency to display prosocial behavior. Prosocial behavior in sports is to have 
positive behaviors against both teammate and opponent [52]. It is expected that the players who have the 
characteristics mentioned in the sub-dimensions of sportspersonship orientation [34] are expected to have 
low tendency to exhibit behaviors that are described as immoral behaviors in sports. The coaches play a 
crucial role in moving immoral behaviors in sport by educating their athletes.  

The fact that the coach has negative moral behavior in sports causes the moral disengagement 
tendency in athletes [43], while the fact that the coach has positive moral behavior increases the tendency to 
exhibit moral behavior in athletes [42]. It is stated that coaches are an important variable in displaying fair 
play attitude in athletes [47]. Studies revealed that coaches have great deal of influences on their athletes’ 
behaviors in several ways [53, 54, 55]. In addition, Shahram, Hossein and Noshin [56] stated that in order for 
athletes to display sportsmanship behaviors, their coaches should have coaching styles such as ideal effect, 
inspirational, mental stimulation, and individualized thinking. Kassing and Infante [57] found that when 
coaches exhibit aggressive communication style, athletes tend to display low sportsmanship behavior. 
Delrue et al. [58] concluded that the positive and negative behaviors of coaches before the match directly 
affect the behavior of the players in the match. According to Bolter and Kipp [44], athletes' perceptions of 
sportsmanship towards their coaches may affect their tendency to adopt either prosocial or antisocial 
behavior. 

The aim of this study was to relationships between sportspersonship orientation, perception of coach's 
sportsperson behavior, and acceptance of cheating in young football players. The results have revealed that 
coaches have a critical role in reducing unsportsmanlike behaviors in football by education football players 
who play fair and clean. Adopting immoral behaviors can be avoided by supporting fair behaviors and 
changing the perceptions of athletes about their coaches’ behaviors. 
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An Evaluation of the Energy Productivity of Mass Exchange Contraption 
(Placing Unit Type) 

O.G. Dudarovskaya 

Kazan state power engineering university, city of Kazan, Russia. 

Abstract 
The article is dedicated to the appraisal of the vitality proficiency of mass exchange gadgets loaded up 

with riotous putting units utilizing a methodology dependent on the utilization of the vitality coefficient Е 
(V.M. Antufyeva). Utilizing the Owen model of the violent limit layer, considering the constriction of 
disturbance in the limit layer, an articulation is introduced for computing the normal mass exchange 
coefficient from the tumultuous stuffed layer in the channel. A calculation for figuring the vitality 
proficiency of the channel loaded up with putting units for doing the mass exchange procedure is displayed. 
So as to choose the most vitality productive intensifier of the mass exchange process, a few sorts of sporadic 
packings have been considered. The vitality coefficient E was determined for a channel loaded up with 
putting units of different shapes, sizes, and furthermore made of different materials. As per the information 
acquired, charts of the reliance of the vitality coefficient E on the Reynolds number (method of movement) 
have been plotted. The upside of the considered methodology is that the procedure of mass exchange 
requires minimal measure of observational parameters about the object of demonstrating being concentrated 
to assess the effectiveness from a fiery perspective. 
Keywords: mass exchange, intensifiers, stuffed components, vitality coefficient, proficiency 

Introduction 

The enterprises of the energy and petrochemical complex are the largest consumers of fuel and energy 
resources and occupy the first place among industrial enterprises in terms of energy intensity of 
technological processes, which are associated with a high degree of diversity of heat and mass transfer 
equipment. Among the technological processes in the energy and petrochemical complexes, mass transfer 
processes are considered to be one of the most energy-consuming [1,2]. 

At present, industrial enterprises must prove their competitiveness not only in the domestic, but also 
in foreign markets, which ultimately requires a reduction in energy consumption to reduce the cost of 
production. 

The problem of reducing energy consumption for enterprises of the energy and petrochemical 
complex is extremely important and requires effective action to solve it. 

We can distinguish the transition to energy-saving technologies and the constructive improvement of 
technological processes and equipment among the main directions of reducing the energy intensity of 
industrial enterprises [3]. 

The most effective and balanced decisions to improve technological processes and equipment are 
made both at the design stage, when compared to promising options for the development of an industrial 
facility, focused on the use of technically advanced technologies, and at the stage of modernization of 
existing industries with the maximum involvement of highly efficient intensified equipment. 

Highly efficient intensifiers in the form of chaotic packing elements have been used as a tool to 
intensify of mass transfer processes  by developing a contact surface and improving the mixing of flows [4-
6]. Currently, there is a large variety of different packing elements [7-9]. 

However, almost always the transition to new technological equipment with the involvement of 
various intensifiers is accompanied by an increase in hydraulic resistance, which leads to additional energy 
costs for overcoming the increased resistance. 

A rational approach is required therefore, to select a highly efficient intensifier, which is possible with 
the use of modern methods of mathematical modeling. 
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Task Description 
Consider the process of stationary mass transfer in the stream from the elements of the fixed packed 

layer in the channel (column). Examples of such processes can be the following evaporation of solids or 
evaporation of a liquid from a placing unit, adsorption, etc. 

The effectiveness evaluation of various intensifiers, in the form of chaotic placing units, in mass 
exchangers of the placing unit type we will carry out according to the energy criterion, which will not only 
make the choice of the best intensifier, but also determine the efficiency of the process with changes in the 
initial parameters, and use the borderline model to determine average values of mass transfer characteristics 
of Owen layer with a turbulent viscosity function with allowance for the damping of pulsations in a viscous 
sub layer [10]. 

Predicted Result and Discussion 

In assessing the energy characteristics of mass transfer apparatus of the placing unit type, we apply a 
complex similarly obtained on the basis of the energy coefficient introduced by Kirpichev and Antufiev, 
which characterizes the thermal-hydraulic perfection of heat exchange [11], which takes the form 

p.unitFM
E

N N

 
   (1) 

where M is the amount of the transferred substance; N is the energy required to supply the service, 
Watt; β is the mass transfer coefficient, m/s; Fp.unit is the mass transfer surface for an apparatus (channel) 
with a packing, m2. 
The energy required to supply the service is defined as 

0N u S P    (2) 

u0 - flow velocity in the channel, m/s; S - cross-sectional area of the channel, m2; ∆Р - pressure loss in 
the channel with a placing unit, Pa. 
The mass transfer surface for the apparatus (channel) with a placing unit is written as [12] 

Fp.unit = av • S • H (3) 
where aν is the specific surface of the placing unit, m2/m3; H is the length of the placing unit, m. 

Taking into account expressions (2) - (3), the energy coefficient will take the form 

E =  
8•𝛽•𝜀fr

𝑢0•ξ•𝜌•u2
𝑎𝑣

=  
8 • 𝛽 

ξ•𝜌•u3
𝑎𝑣

  (4) 

where ξ is the hydraulic resistance coefficient of the packed layer; ρ is the flux density, kg/m3; uav is 
the average flow velocity in the channel with a placing unit, m/s; εfr is the specific free volume of the placing 
unit, m3/m3. 

Thus, the task of finding the energy coefficient is reduced to determining the mass transfer coefficients 
β and the hydraulic resistance of the packed layer ξ. 

We use the Owen boundary layer model with a turbulent viscosity function taking into account the 
damping of pulsations in a viscous sub layer to determine the mass transfer coefficient in a channel filled 
with chaotic packing elements [10]. 

As a result of integrating the expression of resistance to mass transfer using the Owen three-layer 
boundary layer model, an expression is obtained to determine the mass transfer coefficient [13] 

 ,  (5)

  
where Ree is the equivalent Reynolds number; Sc is the Schmidt number; de is the equivalent placing 

unit diameter, m; ν is the kinematic viscosity coefficient, m2/s. 
The mass transfer coefficient can be written through the dimensionless Stanton complex

.  (6)

 
Then the numeric expression (4) takes the form 
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E = 
8•Ste

ξ•𝜌•u2
𝑎𝑣

 .  (7) 

Also, the mass transfer coefficient can be written through the Sherwood dimensionless group 

 .  (8) 

Therefore, numeric expression (4) is written as 

E = 
8•She

ξ•𝜌•u3
𝑎𝑣

 .  (9) 

The coefficient of hydraulic resistance of the placing unit layer ξ, depending on the design of the 
placing units and the hydrodynamic mode of service movement through the placing unit layers, is found 
experimentally using ∆Р values based on the application of the well-known Darcy – Weisbach formula [14]. 

Thus, we use the literature data to determine the hydraulic resistance coefficient ξ for various packing 
elements [15, 16]. 

Let us apply the obtained expressions to select the most energy efficient intensifier, in the form of 
chaotic packing elements. 

Consider the case where the air is passed through a layer of placing units coated with mothballs. 
We accept the following source data [17]: 
- Coefficient of kinematic air viscosity is ν = 2,2 • 10-5 m2/s; 
- Diffusion coefficient of naphthalene vapor in the gas phase is Dг = 5,1 • 10-8 m2/s; 
- Air density is ρ = 0.963 kg/m3. 
When choosing an intensifier in the form of packing elements, it is important to consider the 

geometric and technical characteristics of the placing units. Comparative assessment of placing units 
according to such characteristics as shape, size, material of manufacture, seem appropriate to be the first step 
when choosing placing units for a particular separation process from a number of known placing units. 

Table 1 shows the characteristics of the placing units of various shapes, but close in nominal size. 

Table 1.  Characteristics of placing units of various shapes but close in size [18,19] 
The shape and size of the 

placing unit, mm 
Equivalent diameter 

de, m 
Specific surface  

aν, m2/m3 

Specific free volume  
εfr, m3/m3 

Raschig circular placing unit 
(8 size) 

0,0057 630 0,9 

Intallox saddle (size 12,5) 0,005 625 0,78 
Round placing unit (size 8) 0,00394 431,25 0,425 

Figure 1 presents the results of calculations of the energy coefficient E from the Reynolds number Re 
for intensifiers, in the form of chaotic packed elements of various shapes, but similar in size. 

 
Figure 1. Dependence of the energy coefficient E on the Reynolds number Re: 1 - Raschig placing unit (size 8 mm); 2 - 

Intalox saddles (size 12.5 mm); 3 – Round placing unit (size 8 mm). 

As we can see, the spherical placing units show the lowest results compared to the circular-shaped 
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and saddle-shaped placing units, this can be explained by the fact that the spherical placing units do not 
have an internal cavity and therefore they have a low throughput. Elements of saddle-shaped placing units, 
as well as spherical placing units, also do not have an internal cavity, but due to the shape features, their 
surface is wetted better, and therefore even with sufficiently high hydraulic resistance and, accordingly, low 
ultimate loads, their efficiency is higher than spherical. As for the circular-shaped placing units with an 
internal cavity, they show good results, not much different from the saddle. Placing units of a circular-
shaped and saddle-shaped form of the same size have very similar values of the specific surface aν, however, 
their ∆Р values differ from each other due to differences in the design due to the nature of the flow resistance 
in the packed layer. A layer is formed by a chaotic backfilling of placing units, representing voids forming 
winding channels of irregular shape and variable cross section, while the flow through such a layer is seen as 
movement between the bodies filling the device along a set of narrow curved channels of variable cross 
section and shape. 

For further analysis, we consider the basic circular shape of the placing unit as the most favorable 
from the point of view of hydrodynamics. Currently, Raschig units are actively used in industry due to ease 
of manufacture and low cost. Table 2 shows the characteristics of the placing units in the form of Raschig 
units of various sizes. 

Table 2.  Characteristics of Raschig circular placing units (steel) of various sizes [19] 
The shape and size of the 

placing unit, mm 
Equivalent diameter 

de, m 
Specific surface  

aν, m2/m3 

Specific free volume  
εfr, m3/m3 

8×8×0,3 0,0057 630 0,9 
15×15×0,5 0,01048 350 0,917 
35×35×1,0 0,02053 150 0,7 

Figure 2 shows the results of calculations of the energy coefficient E from the Reynolds number Re for 
steel Rashig circular placing units of various sizes. 

 
Figure 2.  Dependence of the energy coefficient E on the Reynolds number Re for Raschig circular placing units of 

various sizes:  
1 - Raschig units (size 8 × 8); 2 - Raschig units (size 15 × 15); 3 – Raschig units (size 35 × 35). 

The specific surface and specific free volume of the packing, which largely determine the efficiency of 
mass transfer, are inherently related to the size of the packing elements. So with a decrease in the size of the 
placing units, its specific surface area increases and the contribution of the inertial component is increasingly 
manifested, with the ever-increasing number of curvatures of the inter-channel channels per unit height of 
the packed layer being one of the reasons for this. With an increase in the size of the placing unit, its specific 
surface area decreases, and the hydraulic resistance coefficient of the placing unit layer decreases, and the 
mass transfer coefficient increases that generally leads to an increase in the energy coefficient. As the results 
of calculations show, it seems interesting to use rather large placing units from the point of view of the 
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intensification of the process of mass exchange. 
In order to increase the efficiency of the placing units, various placing unit configurations are 

developed; Pall's circular units [20] with rectangular perforations and tongues, circular units bent inward are 
included among these, which greatly increased efficiency by increasing throughput and reducing hydraulic 
resistance. 

A fairly wide range of materials is used for the manufacture of placing units, so the process conditions 
and the cost of the placing unit are taken into account when choosing a placing unit material for a particular 
mass transfer process. 

On the basis of the above analysis, we further consider the use of chaotic packing elements consisting 
of large packing in the form of Pall circular units of different materials. Table 3 gives the characteristics of the 
placing units in the form of Pall circular units (size 50 mm) of various materials. 

Table 3.  Characteristics of the placing units of the Pall circular (size 50 mm) of different material [19] 
Unit material Equivalent diameter 

de, m 
Specific surface  

aν, m2/m3 

Specific free volume  
εfr, m3/m3 

Ceramic 0,0261 120 0,783 
Plastic 0,03345 110 0,92 
Steel 0,03308 115 0,951 

Figure 3 presents the results of calculations of the energy coefficient E from the Reynolds number Re 
for the Pall circular unit of different material. 

 
Figure 3.  Dependence of the energy coefficient E on the Reynolds number Re for Pall circular units (size 50 mm): 1 - 

Pall ceramic units; 2 - Pall plastic units; 3 - steel Pall units. 

Placing units of the same design and size, but made of different materials have similar specific surface 
values. The values of the specific free volume of the placing units, made of different materials, depend on the 
thickness of their walls and, therefore, have different values. For example, the wall thickness of the metal 
placing units of the Pall circular units dims. 50 mm is 1 mm, and in ceramic it is 5 mm, which is due to the 
large specific gravity of the metal compared to ceramics. For thin-walled metal placing units, the value of εfr 
ranges from 0.9 to 0.96, and for ceramic εfr it varies over a wider range of 0.7-0.8 and has values lower by 
about 20%. 

Ceramic placing units are considered the cheapest, their greater roughness and better wet ability make 
it possible to intensify mass transfer. However, elements of ceramic placing units have a greater wall 
thickness than placing units of the same shape made of plastic and especially metal, which reduces the living 
cross section and, consequently, the throughput. 

The bulk density of the ceramic placing units is also very high, which is not unimportant when 
developing the design of the placing unit type apparatus, its supporting and load bearing structures. 

From the presented results, it can be concluded that the steel placing units are the most energy 
efficient compared to ceramic and plastic, since they have higher values of the energy ratio. 

Thus, the best results have been obtained for circular-shaped packing (size 35 mm), made of steel 
among the presented packing elements. In all the cases, the value of the energy efficiency coefficient E 
decreases with an increase of the Reynolds number. It is connected with an increasing power of service 
pumping in proportion to the increase of the average service speed u3

av. 
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Conclusion 
Considered approach to determining the energy ratio allows for a comparison of intensifiers of 

various shapes and sizes, which is convenient when choosing the most energy-efficient and energy-saving 
intensifier, which can solve the problems of real production associations in the dynamics of transformations 
of their structure, including when changing types or design of installed equipment and also take into 
account the numerous factors affecting the performance of the improved of equipment in various operating 
modes. 
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Abstract 
Any gear transmission or machine gearing consists of two systems: 1) system for specifying 

movements (determines kinematics); 2) system for describing the geometry of the teeth (affects the 
conditions of contact). An analysis of the surface formation by the kinematic method and optimization 
design of gears is best done by working not with individual parts of the teeth, but with the whole tooth or 
ring gear at once. A complex tool has been proposed (for example: a worm cutter, hone, ram) to represent 
mathematically as a single continuous and smooth surface with two curvilinear coordinates on it. The article 
discusses the methodology for constructing a real initial tool surface (RIIP) for complex instruments and 
introducing a system of curvilinear coordinates uniform for the entire RIIP, for example: along the cutting 
edges and across the cutting edges. The methodology is based on a system of new concepts developed by the 
author: geometric-kinematic (acceleration of implementation) and purely geometric (sector, prism, normal 
pyramid). As well as others. An example of constructing a mathematical model of a worm cutter is given in a 
simplified form, which does not yet allow finding kinematic cutting angles taking into account the shape of 
the profiles and the movement of the grinding wheels during milling and grinding of the cutter on the front 
surface. Although in the future this is possible. 
Keywords:initial tool surface, curvilinear coordinates, kinematic shaping of surfaces 

1. The initial tool surface of the blade tools 
When researching and designing tools, the concept of “initial tool surface (IIP)” is widely used — the 

real or imaginary surface on the tool where the cutting elements are located. 
There are three types of such IIPs [1]: 
1. Real surface (for example, for a grinding wheel). 
2. Surface is a path of the cutting edge (for example, for a cutter). 
3. The imaginary surface on which the cutting edges lie (for example, for a worm modular cutter) - 

Fig. 1. 
The present paper is devoted to IIP tools of the third type. We distinguish two types of IIPs - classic 

and real. Classical IIPs are mainly used for solving direct and inverse profiling problems. A feature of classic 
IIPs is that they do not have information about the number, location, profile and parameters of cutting 
elements. Without this, many important tasks of real shaping cannot be solved. There are also difficulties in 
creating classic IIP for tools with differing cutting edges: circular broaches for machining bevel wheels 
according to the Revecycle method; milling cutters with modifications, etc. The paper discusses the 
methodology for constructing such an IIP, which contains all the information about the geometry that affects 
the shaping process. This IIP will be called real. 
  
 
 
 
 
 
 
 
 
 
 

Fig. 1. Classical IIP - the surface passing through all the cutting edges of the tool 
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2. Real IIP and Curvilinear Coordinates on It 
It is proposed to take as a real IIP a set of cutting edges with front and rear faces (surfaces) adjacent to 

them, from a physical point of view, and a smooth surface with two continuous curved coordinates on it 
from a mathematical one. 

A discrete set (edges) acquires the properties of a continuous one (surface) if we apply new [2-4] 
geometric concepts that form an integral system of primitives for problems of studying real gearings (edge; 
vertex; sector, prism and normal pyramid, etc.). Figure 2 shows several adjacent teeth of the blade tool and 
the curvilinear coordinates u and v on a real IIP. 

The first curvilinear coordinate (u) is directed along the cutting edge. 
The second curvilinear coordinate (v) is unusual - it is directed across the cutting edge. When it 

changes within the same edge (by v), the Cartesian coordinates of the point remain unchanged, but the 
direction of the normal to the edge changes. 

Note that v for all edges and along them is assumed to be the same, even if the wedge angle varies 
along the edges or varies from edge to edge. 

Thus, it has been proposed to consider the cutting edge to be a part of the channel surface having a 
zero radius and rounding the front and rear faces of this edge. Thus, the cutting edge (edge) is considered a 
two-dimensional object, i.e. surface, not a line. 

Two-dimensional are the points at the ends of the cutting edge. Each of these points is the vertex of 
the trihedral pyramid formed on the tooth by three surfaces of the tool: front, back and side. We consider 
these points as pieces of spherical surfaces of zero radius, rounding the vertex of the pyramid. On these 
pieces there are two curvilinear coordinates [3, 5]. 

Real IIPs are adjacent elements “glued” to each other: edges and vertices. Moreover, the curvilinear 
coordinates u and v on this IIP are continuous and smooth. Figure 3 shows the mapping of a real IIP onto its 
curvilinear coordinates. 

 
It is convenient if the curvilinear coordinates u and v are the same for the real IIP of the entire tool, 

and not for its individual tooth. In this case, the number of the tooth (and possibly the number of the cutting 
edge on the tooth) must be included in curved coordinates in an explicit form. In fig. Figure 4 shows how to 
introduce such uniform curvilinear coordinates for a shaver - a blade tool, in which the forming elements are 
not only cutting edges, but also the side surfaces of the shaver teeth.  

Fig. 2. Curvilinear coordinates on a real IIP 

for cutters and broaches 
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Fig. 4 shows images of the shaver teeth and the curvilinear coordinates u and v on its real IIP. 

Coordinate u is directed along the line of the shaver tooth and shows the distance of the point from its base 

end. Moreover, the u value per width of the groove Bk is transferred into uk for the two cutting edges 

formed by this groove. Coordinate v is directed across the line of the shaver tooth; vz = 1 is always 

assigned to one tooth. Moreover, vs = 0.5 is divided into three parts (not necessarily equal): 

 vf and va – for edges on the leg and head of the shaver tooth; 

 vp– for a piece from a classic IIP (often an involute helicoid). 
The coordinates u and v are single, because by changing them, you can get to any point in the real IIP 

of any shaping element. The coordinates u and v are called normalized, because both u and v are changed by 
an amount always equal to 1 on one shaver tooth 
As in the previous case (see Fig. 3), the real IIP of the shaver is “glued” so that u and v on it are continuous 
(see Fig. 5). 

 

Fig. 4. Normalized curvilinear coordinates on a real shiver IIP: a) shaver tooth; b) u - coordinate 

along the shaver tooth; 

c) v - coordinate along the cutting edge on the shaver tooth 

a) b) c) 
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Thus, a real IIP is a set of all the shaping elements of a tool (pieces of surfaces, cutting and boundary 
edges, as well as the vertices of trihedral pyramids) assembled together, for which uniform curved 
coordinates are introduced. 

3. Computational Model of Real IIP in General Form  

By a computational model we mean a set of equations oriented towards obtaining numerical results - 
in this case: the coordinates of points on a real IIP, the normal vector to it, and derivatives with respect to 
curvilinear coordinates. The term “computational model” in the title of section 3 seems to be more 
appropriate than “equations” also because by any function of the form r = r (u) we mean not so much 
equations for calculating the coordinates of a point on a line written in coordinate form, but any algorithm or 
computational process giving three coordinates of the vector r, if you pass the parameter u to this process as 
an argument. Such a process, in particular, can be the calculation of the coordinates of the points of 
intersection of the front and rear surfaces of the tool obtained by grinding by the envelope method. 

The computational model of a real IIP (as well as any other surface with edges and angles on it) in the 
part related to edges can be (with completeness to the second derivatives inclusive) presented in the most 
general form, as a sequence of processes: 
r = r(u,v)                                                                   (1a) 

 = (u,v) = ru (u,v)                                                   (1b) 

 = u(u,v) = ru (u,v)                                               (1c) 
c = c(u,v)                                                                   (1d) 

 = (u,v);     = (u,v)                                             (1e) 

vk = vk (u,v)                                                              (1f) 

n = n(u,v) = WНОРМ(r, , c, , , vk, u, v)               (1g) 

rv, rvv, ruv = F(u,v) = WРЕБР(n, , c, , , vk, u, v)                (1h) 
where 

u and v  – curvilinear coordinates on the IIP, directed, respectively, along and across the edges; 

r, , and  – vectors reflecting the geometry of the cutting edge as lines: coordinates; tangent to u-line 

(first derivative of r with respect to u: =ru); second derivative of r with respect to u (=ruu); 

rv, rvv and ruv – vectors reflecting the geometry of the cutting edge as surfaces: tangent to v-line, 
second derivatives with respect to v; 

с         – vector from which the front and rear angles at the edges are counted (its meaning will be 
explained below); 

  and     – front and rear corners on the edge, respectively; these angles define the front and back 
surfaces near the edges; 

vk       – the magnitude of the change in the curvilinear coordinate v at a given point on the edge (see  

v  on the Fig.2); 
n            – normal vector to the real IIP at a given point of the edge; 
WНОРМ, WРЕБР – operators (processes) that compute the unit vector of the normal n and 

derivatives of r with respect to v (more specifically about them a little later). 

4.Computational model of real IIP in expanded form 
As an example, consider a worm cutter in which the cutting edges are the same and each edge is a 

straight segment. A segment is specified, for example, by two vertices of the pyramids at its ends 
(coordinates of these points could be found, for example, in previous calculations). We restrict ourselves to 
compiling a computational model of a real IIP for only one segment of this spatial line. 

Source data on a cutter: 
d  –  calculated cutter’s diameter; 

 – angle of elevation on the estimated diameter of the helix of the helicoid on which the cutting edges 

are located (> 0 for the right screw); 

К –  the angle of inclination of the chip groove on the design diameter (you can take, for example, 

that К = –); 
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zz   –  number of cutter’s runs; 
zК  – number of chip grooves on the cutter; 
zF  – total number of cutter teeth on the turns of one run. 
Initial data on one rectilinear edge segment: 
xA ,yA ,zA , xB ,yB ,zB   –  the coordinates of the two extreme points of the segment AB on the first 

tooth of the first cutter’s run; 
uA  – the initial value of the u-coordinate at point A; direction of growth u - from point A to point B; 

KU  – scale factor equal to ratio KU = uAB : AB, 
where    

 AB   – straight edge length, 

 uAB – increment of the curvilinear coordinate u when passing from point A to 
point B; 

Moreover, we assume that KU is determined in the course of preliminary calculations). 
Initial data on the position of a point on the tool: 
u,v – two curvilinear coordinates that specify the position of the point on the MPS of the cutter; the 

limits of their change: 0 u  z and 0 v  zF (v = 1 - see Figs. 2 and 3), i.e. the values of u and v are directly 
related to the entry number and the tooth number in it; for example, for the approach number NZ = 2 and 

the tooth number in it N = 6 u and v lie in the range: 1 < u   2 and 5 < v  6. 
Teeth numeration rules: 

 Number N = 1 for a tooth that does not have a previous tooth in front of the front 
face; in the turns of each approach there is one such tooth. 

 NZ approaches are counted clockwise when looking at the tool from the end where 
the tooth with N = 1 is located. 

Required to find out:  

 the x, y, z coordinates of the point specified by the curved coordinates u and v; 

 the first and second derivatives of the radius vector with respect to curvilinear 
coordinates, as the most important local surface characteristics; 

 the projection of the vector normal to the IIP at this point, as a vector that plays a 
special role in gearing analysis problems. 

Basic calculation equations in expanded form 
Tooth number and run number: 
N = Integral(v) +1;            NZ = Integral (u) +1                              (2) 

4.2. The coordinates of the point on the cutting edge are the vector r in (1a): 

x = xB – xA;         y = yB – yA;         z = zB – zA;        k = kU(u – uA);                 . 

x = xA  kx;        y = yA ky;       z = zA kz;               (2a). 

v0 = 360[(N – 1)/zK  (NZ – 1)/zz]                 . 

x0 = xcos v0 – ysin v0;  y0 = ycos v0  xsin v0;  z0 = z  dtg N/zК                 .  

4.3. Tangent vector to the edge - vector  in (1b) and on the Fig. 6: 

AB = x2  y2  z2                                                    . 

x = x/AB;                y = y/AB;                      z0 = z/AB                     (2b). 

x0 = xcos v0 – ysin v0;             y0 = ycos v0  xsin v0                                 . 

The second derivative of the vector r radius with respect to u is the vector  в процессе (1c): 

x0 = 0;                y0 = 0;                z0 = 0                              (2c) 
(for a straight line with a natural curvilinear coordinate u) 
The vector for reading the cutting angles is the vector c in the process (1d) and in Fig. 6 
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0 – tangent to the cutting edge (for a turning tool it is vertical), 

 –  tangent to the back surface at a given point. 

c – any vector lying in the 0 plane and, as it were, emerging from the re-days of the surface (Fig. 6). 

The vectors c and  just determine the plane 0, because both lie in it. You must set c based on the backing 
 

We assume that c is perpendicular to the helical line of the chip groove on the settlement cylinder and 

touches the cylinder on which this point is located. Those. angle , shown in Fig. 6 is equal to the angle of 

inclination of the chip groove К:   = К, and the projections c are calculated by the formulas 

 = arctg(y0,x0);    cx = cos sin ;    cy = cos  cos ;    cz = sin        (2d). 

constants, i.e. without taking into account the method and parameters of the backing and sharpening of the 
cutter, and assuming that the computational model is created to solve the problems of profiling, and not for 
a detailed analysis of the cutting process: 

                                          (2e) 
3.6. The magnitude of the change in the curvilinear coordinate v across the edge is scalar function 

vk in (1f) and  v  in Fig.2 and Fig.3, and  vimax  in Fig.6: 

vk = 1                                                         (2f) 
(so that the curvilinear coordinate v is directly related to the tooth number) 
The normal vector n to the real IIP (Fig. 6) is the operator WНОРМ in (1g): 

N =   c;              Cn =   N                                          . 

vi = (v  integral(v))  90  90/(90  

n = Cncos vi + Nsin vi                                                   .  
Where 

N  normal vector to the plane 0 for counting the front and rear angles: 

Cn  unit vector of the vector lying in the plane 0 and perpendicular to the edge: 

Tangent vector to v-line (rv) and analogues of the second derivatives of the vector r radius with respect to v 

(rvv, ruv) – operator WРЕБР in (1h): 
. 

rv =   c;              rvv = Kn;              ruv = 0                  (2h). 
where K is a big number, for example, K = 108. 
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Notes 

The normal N vector will go out of the tool body if we take  and К positive for the right screws and 
observe the above-mentioned rules for numbering teeth and approaches (the u-v system will be right). 

Most of the above calculation equations (2, 2d, 2f, 2g and the last four in 2a) are valid for worm mills 
with any profile; with a curved profile, the equations change: (2a partially, 2b and 2c); may not be constants 
and (2e). 

Equations (2, 2a, .. 2h) can be considered as a computational model of a real IIP of shaped disk and 

finger mills, if we put in them: =0, ZZ = 1, ZФ = ZK, NZ = 1. 
The model will not be very complicated if the edges differ from each other in their profile - for 

example, you can take the coordinates xA ,.. zB in (2a) from an array indexed by tooth number N. 
The detailed computational model of the real IIP presented above is not complete: it lacks the 

calculation equations for the corner points of the profile (ie, for the vertices of the trihedral pyramids). About 
curvilinear coordinates and vertices of the pyramids - see [3-5]. 

From the point of view of mathematics, the above equations (2, 2a, .. 2k) are a smooth surface 
differentiable at all its points: at the input there are two curvilinear coordinates; at the output, the radius 
vector of the point, as well as its first and second derivatives with respect to these curvilinear coordinates. 
This computational model of a real IIP in expanded form can be used to find the surfaces of the teeth, when 
kinematically shaping them by the method of bending around a worm cutter. To do this, you can use any 
non-differential method of tracking the position of the points of a real MPS cutter in the coordinate system of 
the cut gear. And remember these coordinates if this point is inside the already formed surface on the part - 
see, for example, the techniques described in [7, 8]. In solving this problem, it is impossible to apply the 
methods of differential geometry and the kinematic methods of the classical gearing theory [9, 7– p. 999], 

because at singular points - in kinks - there are neither derivatives 
r

v
 of the radius vector r nor normal N to 

the surface. Moreover, the named differential and kinematic methods do not guarantee the required 
reliability of calculations even for smooth, but self-intersecting surfaces and lines [10]. And such producing 
surfaces and lines often appear in the analysis of successive envelopes. For example, when analyzing the 

formation processes of the “grinding wheel”  “worm”  “worm wheel”, self-intersection occurs on the 
worm’s profile when it is cut by the grinding wheel. And this phenomenon is difficult to fight if this happens 
inside the procedures during the optimization synthesis of gears. In addition, classical differential and 
kinematic methods are difficult to use in solving problems in which it is necessary to find the entire surface 
of the teeth and identify the danger of slices of various types, including in secondary cutting zones, as well 
as when approaching and retracting a tool. An example of a self-intersecting loop-like profile is given in the 
next section in Fig. 7. 

Note that the kinematic method, having low reliability, is characterized by a small amount of 
calculations and allows you to calculate the curvature of the surfaces. And non-differential methods, with 
their high reliability of calculations, do not allow finding curvatures in gearings, and they have a very large 
amount of calculations. That complicates their application in complex problems of optimization synthesis. 

The author posed and solved the problem of creating such an analysis method of kinematic shaping 
processes, which has the reliability of non-differential and, at the same time, the advantages of classical 
kinematic methods. As noted in [3]: “A unified method for analyzing the processes of shaping was 
developed, which allows one to find all the elements formed by the tool on the product without exception: 
pieces of surfaces and their boundaries are kinks of various origins.” The method is based on the triad: 
“kinks” + “multi-parameter envelopes” + “new ideas about curvilinear coordinates”. The method is 
kinematic, it relies on the position known in the tooth gearing theory: “according to V.A. Shishkov [11] - at 
the point of contact of the surfaces, the penetration rate is zero "or" according to F.L. Litvin [9] - at the point 
of contact of the surfaces, the relative speed is perpendicular to the normal vector to the generating surface. " 
The basics of this developed method are published in articles [2, 4, 5, 6, 12]. We emphasize that the method 
allows us to find not only the coordinates of points on surfaces and lines formed by the kinematic method of 
forming, but also to calculate all the radii of curvature of any surfaces and lines in engagement. And this is 
with all types of producing elements - both lines and surfaces: smooth or with kinks. 
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Note that for the tool discussed in Section 4, with one parameter of bending, the tooth surface of the 
product will be obtained in the form of a set of ribbons and ribs; with two parameters of enveloping - the 
same surface as with the classical IIP (if there is no undercutting). 

5.On finding the surface formed by a real IIP 

A detailed discussion of this problem is the subject of a separate discussion. Here we will highlight 
only one of the questions - in the opinion of the author is very important - about the methodology for 
introducing curvilinear coordinates on surfaces formed by the envelope method. 

If you look closely at the process of shaping surfaces using the envelope method, you can identify the 
rule "if the u-line is the entire profile of one tooth (usually with two kinks at the vertex), then the curve 
conjugate to it on the conjugate surface (generally spatial) is a continuous line; usually smooth, i.e. without 
corner points; perhaps self-intersecting and loop-like, but continuous”. 

A detailed discussion of this problem is the subject of a separate discussion. Here we will highlight 
only one of the questions - in the opinion of the author it is very important - about the methodology for 
introducing curvilinear coordinates on surfaces formed by the envelope method. 

Figure 7 illustrates this rule. Points on the generating u-line are indicated by the numbers 0..7..0; the 
points conjugated by them on the formed curve are indicated by the same numbers, but with strokes. 
Wherein:  
 

 

0..7..0 – full profile of one tooth; 
2..7..2 – section of the profile immersed in the volume of the workpiece; 
3.. 7..3 – a section having a conjugated line on the cavity surface; 

3..5 – a section forming a line 3..5 outside the tool body; 

4   – a point conjugate to a point 4 located on the line 3..5; 

5..6 – a section forming a line 5..6 inside the tool body; 

6   – angle forming a transition curve 6..6..6; 

6..7  – a section forming a line 6..7 in a cavity. 
An essential point: each point of the tool (more precisely, the point of the producing profile) 

corresponds to only one point on the formed profile (including the loop) and, accordingly, one value of the 
curved coordinate u of the producing profile. This is also true for breakpoint 6 - because it has a normal 

sector and each point on 6..6 has its own normal from this sector, i.e. its value u. 
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After removing the loop 4..5..6..6 (it cannot be in the metal), the profile 3..46..6..7 will remain 

formed with a kink at 46 (at 4 the value of u as at point 4, and at 6 - u as at one of the points of angle 6). In 
this case, the section "4..6 .. part of the angle 6" on the original profile will be without its line. The obtained 

kink point 46 can be considered as an element of an edge (angle) with a normal sector and a curvilinear 

coordinate u, which can be changed by the value u falling on the remote loop. This rib element is proposed 

to be called the pseudo-conjugate angle for the production line section 4..6. And the section “0..3.. angle 3” 

at the top of the formed tooth is called the display of the section 0..3; and the u value per non-profiling 

section 0..3, divide between the line 0..3 and the corner point 3. With this approach, there will be an 
unambiguous direct and inverse correspondence between the curvilinear coordinates on the initial surface 
and the points on the formed one. 

From the above rule about a continuous conjugate line, there is an exception to the rule “when there 
are sections on the u-line in which, for all possible positions of the links, the insertion speed [8] has one sign 
(either “+” if the section of the u-line is always only embedded in the volume of the workpiece and never 
departs from it, or “-” if the section of the u-line always only leaves the volume of the workpiece), then each 
such section “cuts” the conjugate curve into separate branches”. But even in this case it is not difficult to 
preserve the unambiguity of the mapping of points of the formed surface onto the initial curvilinear 
coordinates. 

Thus, on any product processed by the method of bending, for the entire gear rim, one can introduce 
uniform normalized curvilinear coordinates organically connected with the number of the tooth on it and 
consider the entire rim as one single surface, at each point of which there are well defined: derivatives, 
normal to the surface, tangent plane. The same is true for surfaces obtained by the method of successive 
envelopes. We emphasize a particularly important circumstance: any combination of u and v (within the size 
of the ring gear) corresponds to one point on the ring surface. Those. the mapping of the product surface to 
the curvilinear coordinates generated even from the IIP will be unambiguous - without gaps and creases - 
and similar to Figs. 3 and 5. This will facilitate uniformity in the display of the results of a numerical analysis 
of gearings and facilitate the solution of problems taking into account errors and deformations in gears. 

Conclusions 

A new concept has been introduced for complex gear-cutting tools: worm cutters, cutters and others. 
This is the real initial tool surface (RIIP). 

The methodology and algorithms for introducing curvilinear coordinates u and v at the RIIP are 
described, allowing the entire RIIP to be considered as one continuous and smooth producing surface, even 
if there are kinks on it (cutting edges and kinks on cutting edges). 

Computational models of the RIIP have been created in a general and expanded form. 
In computer systems, to study the processes of kinematic shaping, simple typical producing surfaces 

are used: cones, tori, and others, including those with modifications. The article sets out the basics of creating 
complex standard RIIP for gear-cutting tools. 

Complex standard RIIPs will simplify a full-fledged analysis of the processes of kinematic shaping: 

finding points on the formed surface ; calculation of the curvature  at the found points; finding kinematic 
cutting angles, thicknesses of cuts and cutting forces. They will also allow optimization synthesis of gears 
and machine gears based on this analysis. 
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Abstract 

The relevance of the studying problem is due to the issues arising in the implementation of the 
functions of state control over the activities of Executive and Administrative bodies of local self-government; 
the current situation in municipalities at the present stage of the development of the Russian state, as well as 
the difficulties occurring in the standard regulation of these groups of public relations. In this regard, this 
article is aimed at a comprehensive analysis of the features of legal regulation of control exercised by public 
authorities of the Russian Federation, state bodies of the Russian Federation, their structural units and 
territorial bodies; public authorities of the subjects of the Federation, their structural units and territorial 
bodies, the problems arising while trying to implement control powers. The leading approach to the study of 
this problem is the analysis of the domestic experience of state control in the field of local self- government. 
The article summarizes the problematic aspects associated with the search for the optimal domestic model of 
the implementation of control powers, as well as the doctrinal approach to the discussed topic. 
Keywords: sobornost, Russian mentality, Ortho state control, subjects of municipal-legal relations, municipal 
formations, Executive- administrative bodies of local self-government, control over observance of the 
Constitution, functions of state control, objects of state control, state administrative control and supervision, 
control of state bodies over financial and budget activity, control over observance of the legislation on taxes 
and fees, state control over use and safety of housing stock.doxy, sobornostic consciousness, civilizational 
legacy of Russia 

Introduction 

Based on the Federal Law "On General principles of organization of local self- government in the 
Russian Federation" № 131 from 2003 , the reform of local self-government has required a significant 
improvement of state control in the field of local self-government 1. 

State control is the control exercised by state authorities of the Russian Federation, state bodies of the 
Russian Federation, their structural divisions and territorial bodies; state authorities of subjects of the 
Federation, their structural divisions and territorial bodies. Thus, it is divided into Federal and regional 
state control. 

The exercise of powers of control bodies of state power of the Russian Federation and subjects of the 
Federation in respect of municipalities and local authorities, according to the articles 5 and 6 of the Federal 

                                                           
1 On the General principles of the organization of local self-government in the Russian Federation: Feder. Law №131 from 

06.10.2003 (amended from 03.08.2018) / / Assembly of the Legislation of the Russian Federation. 2003. No. 40, p. 3822. 
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Law "On General principles of organization of local self-government in the Russian Federation" is allowed 
only in cases and order established by the Russian Constitution, Federal Constitutional Laws, this Federal 
Law, other Federal Laws adopted in accordance with, the laws of subjects of the Federation. 

Unfortunately, the overall system of functions and content of state control in the field of local self- 
government has not been defined in any law or other normative legal act. And what is available in the 
legislation on this question, has not been generalized and codified 1 yet. 

The control from the state has been implemented by local governments of the transferred separate 
state powers even in the basic Federal Law on local self-government , as well as in General terms without 
disclosing and has been reduced mainly to supervision of the prosecution authorities of the Russian 
Federation and other authorized Federal Law enforcement (without specification of such bodies) over the 
observance of legality, which, is of course, important, but not enough. 

In this regard, it is necessary to clarify the main objects (directions, functions) of state control in the 
field of local self-government to determine the role of the subjects of the Russian Federation in exercising 
control over the Executive and Administrative bodies of municipalities. 

Methodology 

 The study is based on the dialectical method of cognition of political, legal and socio-economic 
processes and phenomena, which has made it possible to carry out a comprehensive analysis, 
generalization, systematization and classification of interrelated relations that make up its object. In 
addition, the work uses a complex of General scientific (analysis and synthesis, ascent from the abstract to 
the concrete and from the concrete to the abstract, system) and special (formal-legal, comparative-legal) 
methods. Their correct application allows to characterize features of legal support of realization of function 
of the state control over activity of Executive and Administrative bodies of local self-government, and to 
formulate the offers directed on its improvement in the context of realization of the right of citizens to 
implementation of local self-suppression. 

Based on the Constitution of the Russian Federation and Federal Laws, it follows that the main 
object of state control in the sphere of local self-government is the control over the observance of legality by 
the bodies and officials of local self-government of the Constitution. Federal Constitutional Laws, Federal 
Laws, Constitutions (Charters), laws of subjects of Federation. 

The Russian Constitution expressly provides with its supremacy and Federal Laws in all territory of 
Russia (article 4), the obligation of local self-government bodies officials to comply with the Constitution 
and laws (article 15) and relates to the jurisdiction of the Russian Federation control over observance of the 
Constitution and Federal laws (article 71) 2. 

The form of power exercising is the control over compliance with the Constitution of Russia, Federal 
Laws, laws of the subjects of the Federation. It means to verify compliance with the law as the main 
condition for the publication of acts and actions of all entities, including subjects of municipal legal 
relations, and aims to implement in the form of compliance (along with the execution, implementation, use, 
application) contained in the law regulations. As a result, this control acts in the form of the authority of 
the state authority to exercise control as a state-power function. It has been improved and concretized in 
the activities of various bodies of all branches of government: legislative, executive and judicial. The 
executive bodies of local self-government are invariably present as the objects of control of state bodies of 
subjects of the Russian Federation 3. 

The Federal Law № 131 from 2003 has established that the supervision of the execution by the 
Executive bodies of local self-government and officials of local self-government the Constitution of the 

                                                           
1 Lotorev E. N., Gridneva O. V., Maltsev V. A., Aleksandrovich N., Klimova A. N., Kuleshova N. N. Cooperation 

2 The Constitution of the Russian Federation (adopted by popular vote 12.12.1993) (including amendments introduced 

by Laws of the Russian Federation about amendments to the Constitution of the Russian Federation from 30.12.2008 № 

6-FKZ, from 30.12.2008 № 7-FKZ, from 05.02.2014 No. 2-FKZ, from 21.07.2014 No. 11-FCL) // 

collected legislation of the Russian Federation. 2014. No. 31. P. 4398. 
3 Peshin N. D. Features of state control over local self-government / / Constitutional and Municipal Law. 2012. No. 
4. Pp. 34. 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

213 
 
 

Russian Federation, Federal Constitutional Laws, Federal Laws, Constitutions (Charters), laws of subjects 
of Federation, Charters of municipal formations, municipal legal acts are carried out by bodies of 
Prosecution Office and other authorized Federal Law bodies (article 77). 

In the Central Federal district, the actual control over legal compliance of subjects of the Russian 
Federation by local governments is carried out by departments of the Ministry of Justice of Russia on the 
corresponding subject. Although, this control is limited to transferred (delegated) state powers. 

As the second object (function) of the state control is the control over observance, maintenance and 
protection by Executive bodies of local self-government and their officials of the rights of the population 
and citizens on implementation of local self-government. According to the Constitution of the Russian 
Federation "a person, his rights and freedoms are the highest value. Recognition, legal compliance and 
protection of human and civil rights and freedoms is the duty of the state" (article 2). This constitutional 
provision is developed in article 18 of the Constitution, which claims that "the rights and freedoms of a 
man and a citizen determine the meaning, content and application of laws, activity of legislative and 
Executive authorities, local self-government and guaranteed by law". 

The third object (function) of state control in accordance with the Constitution of the Russian 
Federation is the control of the state in the performance of local self-government bodies delegated certain 
state powers (enactment 132). 

The fourth object (function) of state control should include control by the state over the 
implementation by the Executive bodies and their officials of the powers assigned to them for the 
implementation of local self-government, based on the Constitution of the Russian Federation, the norms 
of the relevant Federal Laws, in particular the norms of the articles 5, 6, 73 - 75, 85 of the Federal Law "On 
General principles of organization of local self-government in the Russian Federation", decrees of the 
President of Russia from October 15, 1999 "on approval of basic provisions of state policy on local self-
government development in the Russian Federation"1. 

With certain reservations, the object of state control can include state control over the 
implementation of the Executive bodies of local self-government and their officials, the powers assigned to 
them to ensure state guarantees of local self-government, based on the Constitution of the Russian 
Federation and Federal Laws. 

The essence of Prosecution Office`s supervision over the activities of Executive and Administrative 
bodies of municipalities is the actions of Prosecution Office to prevent, detect, suppress and eliminate 
violations by Executive bodies of local self-government and their officials of the Constitution of Russia, 
Federal Constitutional Laws, Federal Laws, Constitutions (statutes) and laws of the subjects of the 
Federation, statutes of municipalities, municipal legal acts. 

The subjects and forms of Prosecution Office`s supervision over the activities of Executive bodies of 
local self-government and their officials are enshrined in the Federal Law "On the Prosecution Office of the 
Russian Federation"2. 

State administrative control and supervision is an independent type of control and supervision 
activity of Federal and regional Executive authorities. It is characterized by the presence of jurisdictional 
powers aimed at evaluation of the supervised objects only from the point of view of legality and a narrow 
range of specific issues contained in the normative legal acts (rules, regulations, requirements, standards), 
the possibility of self-application of administrative coercive measures in case of detection of offences or 
threats to the security of other objects. 

There are significant differences between the concepts of "control" and "supervision". 
Control is a means of ensuring legality, enforcement and discipline applied to subordinate or 

subordinated objects by higher bodies of state administration. Control involves the possibility of 
operational intervention of the controlling entity in the activities of the controlled object. Control 

                                                           
1 On approval of Basic provisions of state policy on local self-government development in the Russian Federation: the 

decree of the President of the Russian Federation dated 15.10.1999, No. 1370 // collected legislation of the Russian 
Federation. 1999. No. 42. P. 5011. 
2 On the Prosecution office of the Russian Federation: Feder. Law of 17.01.1992 No. 2202-1 (amended from 

03.08.2018) / / Assembly of legislation of the Russian Federation. 1995. No. 47. P. 4472. 
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procedures aim is not only to identify the compliance of activities with the requirements of legislation and 
corporate law, job descriptions, assignments and instructions, but also to assess the rationality, 
reasonableness, efficiency of actions. Control procedures are carried out in the order of current control, i.e. 
continuously, as well as selectively during special events. 

Supervision is carried out, as a rule, in respect of non-controlled entities, it is not associated with 
interference in the activities of the subject under supervision and is intended solely to identify violations in 
the activities of the subject under supervision. Supervision is carried out selectively, it cannot and should 
not be current, so as not to cause long-term disruptions in the activities of supervised entities. 

The control of state authorities over financial and budgetary activities of the Executive bodies of 
local self-government is regulated by the Russian Federation1 Budget code and Tax code of the Russian 
Federation2. Thus, the state authorities of the Russian Federation and its subjects have the right to monitor 
compliance by local governments with the tax and budget legislation of the Russian Federation and the 
legislation of the subjects of the Federation, the expenditure of funds received by local budgets from 
Federal and regional budgets, including the effective and targeted use of funds allocated by the 
municipality to Finance Federal and regional target programs and other activities. 

Financial control undertaken by state Executive authorities, is carried out by the Federal service for 
financial and budget control, Federal Treasure`s Office, financial bodies of subjects of the Federation, the 
main managers and managers of budgetary funds in the forms and procedure established by the Russian 
Federation Budget code and other normative legal acts of the Russian Federation and subjects of the 
Federation. 

Control over observance by Executive and Administrative bodies of municipalities of the legislation 
on taxes and fees, and behind compliance to the specified legislation of the regulatory legal acts accepted 
by them is carried out by tax authorities. In respect of Executive and Administrative bodies of 
municipalities as taxpayers, tax control is carried out in the form and procedure established by Chapter 14 
of the Tax code of the Russian Federation. 

State inspectors in the field of environmental protection in the performance of their official duties 
within their powers have the right to verify compliance with regulations , state standards and other 
regulatory documents in the field of environmental protection; the operation of treatment facilities and 
other disposal devices, controls, as well as the implementation of plans and measures for environmental 
protection; to check compliance with the requirements, norms and rules in the field of environmental 
protection during the placement, construction, commissioning, operation and decommissioning of 
production and other facilities; to bring to administrative responsibility persons who have committed a 
violation of legislation in the field of environmental protection. 

The state control over use and safety of housing stock is carried out according to the Housing code of 
the Russian Federation3 irrespective of its form of ownership, including municipal housing stock. State 
control over the compliance of residential premises and utilities with the established requirements is 
carried out by the authorized Federal Executive authorities, state authorities of the subjects of the 
Federation in accordance with Federal Laws and other regulatory legal acts of the Russian Federation. 

It does not matter that such control should be exercised by the owners of residential premises, 
including local authorities. State control is also exercised over the compliance of residential premises and 
utilities with the established requirements. 

                                                           
1 Budget code of the Russian Federation: from 31.07.1998 № 145-FZ (as amended from 03.08.2018) / / Collection of 

legislation of the Russian Federation. 1998. No. 31. p. 3823. 
2 The tax code of the Russian Federation (part one): from 31.07.1998, No. 146-FZ (amended from 03.08.2018) (with ed. 

and extra, of course. in force since 03.09.2018) / / Assembly of the legislation of the Russian Federation. 1998. No. 
31.p. 3824 
3 Housing code of the Russian Federation: from 29.12.2004 No. 188-FZ ( amended from 03.08.2018) / / Assembly of 

the Legislation of the Russian Federation. 2005. No. 1. P. 14. 
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We can cite numerous other examples of state control of Executive bodies of state power of the 
subjects of the Russian Federation in cooperation with local authorities. 

As practice shows, such interaction is the most effective form of state control over the activities of 
Executive and Administrative bodies of municipalities in a particular area of their powers. To receive 
subsidies from the municipal development Fund, the Executive and Administrative bodies of 
municipalities provide all the necessary information independently, voluntarily and in volumes often 
much higher than the requirements of the state bodies of the subject of the Russian Federation. 

Conclusion 
 In conclusion, I would like to point out the following. The subjects of the Russian Federation 

exercise state control over the activities of Executive and Administrative bodies of municipalities in all 
areas and in various forms and methods. Normative legal acts of subjects of the Russian Federation 
establishing the status of public authorities of the subject of the Russian Federation, as a rule, do not 
contain powers on direct control of activity of Executive and Administrative bodies of municipalities. 
However, a systematic analysis of the powers of public authorities of the subjects of the Russian Federation 
indicates that there are enough powers to exercise any kind of control in any sphere of activity of Executive 
and Administrative bodies of municipalities. 
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Abstract 

The relationship between man and the environment is an integral part of architectural research. 
Architecture as a profession is responsible for creating an environment that responds to the needs of all 
kinds of users, and people with special needs should not be exempt from such adaptation. Autism is a 
mental illness that disrupts one's relationship with the outside world. It is a type of developmental disorder 
characterized by abnormal communication and verbal behaviors. Strengthening the social interaction of 
children with autism is one of the most important factors that should be considered in the behavioral 
domain of children with autism. The most prominent factor in enhancing social interactions in spaces is the 
existence of a desirable domain in these children's behavioral domains. Therefore, the purpose of the present 
study was to create a place by preserving territory in promoting the quality of social interactions in autistic 
children. The characteristics of the environment have a significant impact on the behavioral patterns of 
children with autism, and the achievement of a desirable domain facilitates social interactions and emotional 
bonding between children and their territory. For this purpose, in this study, the factors affecting the concept 
of territory in the behavioral locus of children physiology with autism are analyzed. The methodology is 
based on the both quantitative and qualitative methods in this research.The findings of the study conclude 
that the desirable domain in autistic children behavioral setting is as a manifestation of their social 
interactions and must meet their social needs and provide the necessary contexts for accessing and 
providing the services they need, And provide conditions for ongoing social interaction between these 
children. Therefore, the present study is focused on concepts such as territory in order to reveal their 
importance in the behavioral setting of autistic children, Provides solutions as a strategy of designing the 
desired domain of autistic children for the practical application of such concepts in design. 
Keywords: Autism, Desirable territory, Social interactions, Behavioral setting, children physiology 
 
1. Introduction 

Once a place has lost its identity, one cannot feel at ease with one's environment. Territorial behavior, 
as one of human spatial behaviors of a social nature, is one of the important concepts in promoting the 
quality of human communication (normal or mentally disabled) with the surrounding environment. Autism 
is viewed as a child's inability to communicate with people or situations. Autistic children are often mistaken 
as quiet children because they do not expect much from their parents. After infancy, they show no 
dependence on individuals, relying on mechanical objects. Autistic children show a profound deficiency in 
social behavior. It seems that a disorder in the nervous system leading to poor functioning of the brain is 
effective in this disease. This disorder in autistic patients makes the brain unable to function properly in 
social behaviors and communication skills. In the studies conducted by Iranian researchers, exactly one out 
of every 77 children in the world is born with autism, and it appears that this rate is on the rise, and in Iran, 
out of every 1,000 children, four children suffer from this disease (Azad, 2015).Autism spectrum disorder is a 
developmental disorder associated with social problems, so in ordinary people or mentally retarded people 
any trespass of the social distance can affect their daily social interactions (2016 Asada, Tojo, Osanai, Saito, 
Hasegawa, & Kumagaya). 

The behavior or reaction of humans to the environment refers to a mutual relationship between 
human and the environment. We are humans that interact with the environment all the time. In the course of 
this interaction, we grow different feelings about different spaces. We consider some of the spaces belonging 
to us, try to control the entrance of the people into them and see some other spaces as public, and do not see 
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ourselves righteous to control those (Pakzad & Bozorg, 2012). Humans are as much made up of the physical 
environment that they are of the social environment. According to social psychology, the four concepts of 
privacy, personal space, territory and congestion are the base of individual and social behaviors of humans 
in relation to the environment. One of the most important features of children's physiology that is effective 
in their understanding of space is imagination, but because autistic children lack the imagination of a normal 
child, the necessity of using a variety of different forms and elements in indoor and outdoor spaces It is 
understandable because it fuels this imagination and allows them to fly and grow and make the spaces 
pleasing to them. It should be noted that spaces should be created using architectural science so that the 
child can step through the various educational and recreational stages after experiencing one step at a time. 
Remember, though, the causes of autism in children are still unknown (Asada،2016). 

Territory monitoring behavior, as one of the social spatial behaviors of humans with social nature, can 
greatly affect strengthening the cognitive skills of individuals - both individuals with mental disabilities, 
especially children with autism (the case of this study) - and social interactions. The hierarchy of social 
territories manifests itself in the city's architecture and architectural elements. In the process of urban and 
architecture designing, identifying, evaluating and modeling these territories are important in creating a 
sustainable social environment. Furthermore, as the significance of a desirable territory and common areas 
for establishing social solidarity is so vivid, studying the aspects of the desired territory in the Behavioral 
setting of the children with autism disorders and their important role in increasing social responses and 
communication behaviors can be significant. 

 

2. Autism Disorders 

Autism is the child's inability to communicate with people or situations. Autistic children are often 
portrayed as quiet children because they do not expect much from their parents. After infancy, there is no 
dependence on individuals, depend on mechanical objects (Azad, 2015). Autism is diagnosed by a set of 
symptoms, not just a symptom. The main characteristic of autism is impairment in social reactions, 
communication, limited attention, and repetitive behaviors. Other features such as eating disorders are 
important but not necessary for diagnosis (Kennedy, 2014). 

 
Figure 1: Definition of Autism (Bennie, 2016) 

 
Autism Spectrum Disorder (ASD) is a group of developmental disorder of the nervous system, of the 

main causes of which are the defect in social interactions, communication, and the existence of repetitive 
behaviors and limited interests (Liu, Yao, Zhang, Xiao, Liu, Gao et al., 2017). Autism is a kind of 
developmental (social relationship) disorder characterized by abnormal verbal communication behaviors. 
Autism is a growth disorder that emerges in the first three years of life. By affecting the child's brain, it 
disrupts the social behaviors and communication skills. Children and adults with autism have troubles in 
verbal and nonverbal communication, social interactions, and game-related activities. This disorder makes it 
difficult for them to communicate with others and the outside world.The main characteristic of autism is 
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deficiency in social reactions, communications, restricted attention, and repetitive behaviors. Other 
characteristics, such as eating disorder, are important but not necessary for diagnosis (Kennedy, 2014).As the 
children with autism cannot read social signs, such as the sign of the face (2001, Baron-Cohen), body 
language, or tone of voice are in danger. It should be noted that the golden age of treatment for a child with 
autism is 4 to 9 years.( Dawson,2012). Most children with autism have an IQ of less than 70, and 50% of them 
suffer from severe to profound mental retardation. Studies also show that autistic girls have lower IQ scores 
than boys ( Abrahams,2008). 

In addition to deficiencies in social abilities and repetitive behaviors, children with autism have a 
delay in motor abilities. Delay in motor abilities is diverse in autistic children, including delayed sitting, 
crawling, walking, abnormal walking, poor status control, and disability in motor planning (MacDonald, 
Hatfield, Twardzik, 2017).  

Children with disabilities, especially children with Autism Spectrum Disorders, have difficulty 
understanding and appropriately using personal space. Its importance is significant since many of these 
young people when they reach adolescence, become particularly vulnerable to assault or predation because 
they are unaware of the social and emotional boundaries that are important in the general public 
(Webster,2017). 

Autism is considered as a spectrum as its manifestations are very diverse and heterogeneous. For 
example, cognitive and verbal disabilities are very severe in some of these patients, whereas some others 
have very high intellectual and talent geniuses (Jiujias, Kelley, Hall, 2017). In other words, children with 
autism are non-verbal. At the head of the autism spectrum, the IQ is under 40, and on the other, are the 
genius people with high IQ intelligent, although with deficient in social and communicative interactions 
(Gross, 2017). 

 
3. Environment and Social Behavior of Autistic Children 

The intimate relationship between humans and the environment has long been an integral part of 
architectural research. Architecture as a profession is responsible for creating an environment that meets the 
needs of all kinds of users and that people with special needs should not be exempt from such adaptation. 
The child is measured in communicating with people or situations. Autistic children are often mistaken as 
quiet children because they do not expect much from their parents. After infancy, they show no dependence 
on individuals, relying on mechanical objects. Autistic children show a profound deficiency in social 
behavior. These children generally fail to develop relationships with other people. Autistic children rarely 
interact with others. They often do not express their emotions (Candini  ،2017 ) ,They actively avoid physical 
contact and avoid eye contact. One of the important factors in examining the environment and social 
behavior of autistic children is the behavioral domain of autistic children. The behavior of the territory 
through the mechanisms that it provides for monitoring social interaction is one of the human behaviors of a 
social nature that can lead the environment to achieve a social dimension of sustainability through its self-
monitoring, personalization and meaningful dimensions. . In the meantime, the behavior of the territory 
through the supervision of social interaction facilitates the relationship of the individual and thereby avoids 
inconsistent social conflict and communication. 

The behavior we use in our relationships with others is full of spatial metaphors, and we usually use 
these behaviors as the language of our communication. In other words, the quality of our use of space to 
express how we communicate with others is an important determinant of our everyday behavior. The 
human lives in the community and inevitably, his behaviors are a part of them in relation to social 
interactions, or are somehow affected by social factors, so that the behavior of a person in loneliness is 
different from the behavior among others.How we use our physical environemnt to establish social 
relationships is in the field of reviewing human social behavior in relation to the physical environment 
(Pakzad & Bozorg, 2012). If social psychology is defined as the study of how people interact with each other 
and the effect of the actual or implied presence of others on people's thoughts, feelings, and behaviors 
(Fargas, 2000), any current pattern of human behavior calls for a satisfactory level of individual relation to 
social interactions. Territory monitoring behavior is one of the spatial behaviors of human with social nature, 
which is one of the important concepts in promoting the quality of human communication with his 
environment. 
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4. The Capability of the Environment  

The concept of enabling environment is a complex and widely used concept that has been popularized 
by behavioral science studies in the field of architecture and the human environment. 

Environmental capability refers to the facilities, information and the structure of the environment that 
can guide perceptual processes, emotional reactions and the spatial behavior (actions) by creating motivation 
to meet human needs. It must be explained that perception is the process of obtaining information from the 
human environment and cognition has to do with the acquisition, organization and storage of knowledge. 
The connection between perception and cognition is carried out by subjective schemes designed to exploit 
the capabilities of the environment in the individual (Lang, 2011). 

 

 
Figure 2: Gibson's Environment Capabilities Model (Lang, 2011) 

 
Given its capabilities, Gibson (1979) considers the environment as a potential source to provide 

experience and behaviors for human (figure 1). 
 An environment may have specific capabilities for a specific person, but at the same time, these 

capabilities are meaningless to someone else (mostly due to the lack of knowledge) and that environment 
does not reveal them to him (Matlabi, 2001). An environment built as fit and in accordance with human 
needs has the capabilities that “provide” human behavior. These capabilities may even provide the 
behaviors of the pets in the environment with the same physical characteristics. Thus, by changing physical 
levels, an environmental designer, unaware or not willing, may create some capabilities in the environment 
that provide the opportunities to be discovered by specific (but unpredictable) groups living in that 
environment (Matlabi, 2001). The environment contains potential features that human beings take in 
different ways, depending on beliefs and in accordance with their needs, from some or all of these abilities. 
According to the above, one can consider the environment as a set of all things that surrounds human beings 
and plays a special role in shaping activities, behaviors and human effects (Asiabi, 2010). 
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5. Territory, Behavioral Setting, and The Mechanism of Territorial Behavior 
Considering language, territory falls within the scope of powers, belongings and possessions. The 

concept of territory is the area where individuals specifically use it, and react to any trespass to it and 
thereby determine their position in the space. In other words, the territory includes an area of individuals or 
groups they use and defend as a private sphere. In sum, the main features of spatial territory are 1) the sense 
of ownership and human right towards a place, 2) the personalization and marking a place, 3) the right to 
defend against harassment, and 4) the provision of functions from physiological needs to cognitive and 
aesthetic needs (Lang, 2011). From among the factors affecting the formation of the concept of territory, the 
following can be cited (Einifar & Aghalatifi, 2011). 

 
Table 1: The factors affecting the formation of the concept of territory: (Einifar & Aghalatifi, 2011) 

Cognitive - Psychological 
factors 

The sense of security, the sense of belonging to the space, legibility of the 
environment, the needs and motivations of presence in the environment 

Physical factors 
 

Physical and visual order, equilibrium in open and closed environments, 
generalized cluster boundaries, physical boundary structure 

Functional factors 
 

Hierarchy of different functions or hierarchy of accesses, and so on 

Geographic-cultural 
factors 

Size, extent and location of the territory, cultural identity, customs and beliefs 

 

 
Figure 3: The proposed model of the factors forming territory (Einifar & Aghalatifi, 2011) 

 
The concept of Behavioral setting in terms of attributes is very similar to that of the territory. 

According to Barker, a Behavioral setting is a sustainable combination of activity and location, consisting of 
four main elements: 

1- A behavioral pattern always repeated 
2- A platform with its own specific sensation and specificity 
3- Homogeneity, meaning the link between the pattern of behavior and that context 
4- A specified timespan 
In other words, in this definition, if in a given behavioral context, at different times, different 

permanent behavior patterns emerge, that environment is examined as a behavioral and separate entity 
(Lang, 2011). By matching the characteristics of the territory and the Behavioral setting, we conclude that 
these two concepts have similarities and differences. The repetitive behavioral pattern of behavior in the 
Behavioral setting can be common with the characteristic of meeting the territory needs as any behavior 
emerges due to a need. Moreover, homogeneity is similar to the concept of personalization. 
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However, the means of differentiating these two concepts can be seen in the repetitive pattern of 
behavior, sense of belonging, ownership and timing. Indeed, one can conclude that the creation of a territory 
is the ideal level that environmental designers want to get. The environment where the users have a sense of 
belonging shows the high quality of social interactions in that space. However, if a Behavioral setting has the 
characteristics of the territory, it is seen as the territory of a Behavioral setting(Ansari, Jamshidi, Almasifar, 
2010). 

In order to monitor this specific area (territory), humans and animals show various reactions called 
territory-monitoring behavior, which are more complex in humans and vary in terms of time and conditions. 
Territory monitoring behavior is one of the mechanisms for monitoring the boundary between itself and 
another, done by privatizing or marking a place or object, and indicating that the place or object “belongs” to 
that individual or group (Altman, 2016). According to Lawson, all forms of territory monitoring behaviors 
have two basic common notions. These two basic and determining notions are first, the territory is vital not 
only for the sake of physical comfort, but also for social welfare for the survival of a particular species, and 
secondly, the territory is obtained by provision, organization, and structuring space (Lawson, 2012). In other 
words, the use of privatization and ownership is in monitoring social interaction that helps meet the physical 
and social needs. In the event of a trespass to the boundaries of the territory, sometimes defensive reactions 
are shown (Altman, 2016). Creating a balance between privacy and social interaction is possible through 
both physical and social-cultural concepts that create the necessary psychological contexts (Einifar, 2000).  

Territory monitoring behavior is in a huge range of environmental and personal characteristics, and 
its role in the base of children with autism is undeniable. Territory monitoring behavior reduces the tensions 
of the lives of individuals, especially children with autism suffering from nervous stress, and what belongs 
to whom is an important feature of the outcome of this behavior. Thus, attention to standards and norms 
related to territory monitoring behavior in the Behavioral setting of autism children should first be identified 
and then prioritized according to the circumstances. Therefore, by organizing the built environment through 
the creation of explicit objective and subjective definitions, the delineation and use of space in the autism of 
children's behavioral sphere helps strengthen social skills in the environment. 
 

6. Process of the Study  
In this study, to achieve a solution to increase the adaptation of the objective and subjective territories, 

and then achieve higher levels of desirable territory in the environment of children with autism disorders to 
enhance their social interactions, first through library studies and reviewing the various views of the experts 
regarding territory monitoring, a questionnaire with 41 items was developed.  Furthermore, a survey of 
psychiatrists in the field of autistic children in Tehran, parents of autistic children in Tehran and the 
instructors working in autism centers in Tehran (instructors of Autism centers in Iran) was conducted to 
reach a structure that can introduce dimensions, criteria and the main principles of territory monitoring 
behavior, the main components of this behavior and the design strategies of the desired territory according 
to their nature and priority in the two groups of subjective and objective nature in the Behavioral setting of 
autism children. 

The research used face and content validity for measuring the validity and variability of data 
collection tools, which was the questionnaire. Cronbach's alpha coefficient was used to evaluate the 
reliability of the questionnaire. The designed questionnaire with 41 items had a Cronbach's alpha of 79.2%, 
indicating a high degree of confidence of the type of questions and measurement scale in relation to the 
research subject. 
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Table 2: The reliability of the items in the questionnaire (Source: the author) 

Reliability Statistics 

Cronbach's Alpha N of Items 

79.2 41 

 
In the next step, the indices in each item were first identified to analyze the results (using SPSS 

software) and the data collected were analyzed by t-test. The t-test is actually a comparison between the 
means. When our goal is to examine and compare a mean with a certain value, test value, One-Sample Test 
is used. This test is based on the assumption that whether a specific sample with a specific mean belongs to 
the population or not.  

As at the time of developing the questionnaire, it was assumed that all the items have an effect on the 
selection of the desired territory, we selected the consent as the test value (Very agree=5, agree= 4, no idea=3, 
disagree=2, and Very disagree=1). 

The negative numbers in the table below show that item has a mean less than our selected mean (4 = 
agree), which means that the respondents have no idea or disagree. As the number becomes larger, it shows 
the ineffectiveness of that item in the selection of the territory. Positive numbers show a mean higher than 
that of our selective mean (4), which means more agreement in that item, and in fact showing the positive 
effect of it. The cells with limits between positive and negative show that our distribution is normal, 
meaning that the responses of the respondents have the same dispersion from full agreement to full 
disagreement. 

Using t-test, we calculated the mean separately for the respondents, whose results are summarized in 
the following tables. In terms of the instructors, culture, privacy and social interaction, artificial supervision, 
social security and solidarity, as well as positioning had no effect on the selection of the desired territory. 
This is because the mean obtained from these indices was less than our (4) that is evident from the column t 
and the difference in means, and the severity of this ineffectiveness can also be deduced from the confidence 
column of 99%. As the negative number is higher, it will be smaller than our selective mean. Indices such as 
orientation, fitness of climatic conditions, visual permeability, texture and decorations, and so on have had a 
positive and significant effect on the choice of territory according to the instructors. 
 

Table 3: One-sample t-test regarding the views of the instructors working in autism centers in Tehran (Source: the 
author) 

Instructors  Items  

Test Value = 4 

T statistic  Df   Sig. 
Mean 
Difference 

With 99% level of confidence  

Min. Max. 

The least 
effect  

Culture -24.478 13 0.000 -2.78571 -3.1285 -2.4429 

Privacy and 
social 
interaction 

-3.122 13 0.008 -0.42857 -0.8420 -0.0151 

Artificial 
supervision 

-8.707 13 0.000 -1.92857 -2.5958 -1.2614 

Security and 
social solidarity 

-13.000 13 0.000 -2.78571 -3.4312 -2.1402 

Positioning 
 

-4.192 13 0.001 -0.92857 -1.5958 -0.2614 
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The most 
effect 
 

Experience in 
the 
environment 
 

6.904 13 0.000 0.78571 0.4429 1.1285 

Spiritual 
features 
 

5.701 13 0.000 0.71429 0.3369 1.0917 

Motivational 
content 

5.701 13 0.000 0.71429 0.3369 1.0917 

Being 
temporary and 
permanent 

5.701 13 0.000 0.71429 0.3369 1.0917 

Fit of the 
climatic 
conditions 

13.000 13 0.000 0.92857 0.7134 1.1437 

Furniture and 
lighting 

3.667 13 0.003 0.78571 0.1402 1.4312 

Visual 
permeability 

13.000 13 0.000 0.92857 0.7134 1.1437 

Geometry  8.832 13 0.000 0.85714 0.5648 1.1495 

Texture and 
decoration 

13.000 13 0.000 0.92857 0.7134 1.1437 

Orientation 13.000 13 0.000 0.92857 0.7134 1.1437 

The existence of 
a guide 

3.667 13 0.003 0.78571 0.1402 1.4312 

 

 
Figure 4: Effective and ineffective factors according to the instructors working in autism centers in Tehran (Source: 

Writer) 
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Table 4: One-sample t-test for parents' ideas regarding autistic children in Tehran (Source: The author) 

Parents  Items  
T 
statistic 

 Df   Sig. 
Mean 
Difference 

With 99% level of 
confidence  

Min. Max. 

The least 
effect  
 

Culture -17.882 43 0.000 -2.11364 -2.4322 -1.7951 

Sense of self-
confidence 

-3.994 43 0.000 -0.72727 -1.2180 -0.2365 

Security and 
solidarity 

-19.102 43 0.000 -2.25000 -2.5675 -1.9325 

Need 
formation 
level 

-4.469 43 0.000 -0.88636 -1.4209 -0.3518 

Positioning 
 

-3.172 43 0.000 -0.50000 -0.9248 -0.0752 

Territory 
dimensions 

-5.948 43 0.000 -1.09091 -1.5852 -0.5966 

The most 
effect 
 

Texture and 
decorating 

43.000 43 0.000 0.97727 0.9160 1.0385 

The existence 
of guidance 

14.018 43 0.000 0.86364 0.6976 1.0297 

The existence 
of a sign 

13.277 43 0.000 0.88636 0.7064 1.0663 

Reduction in 
noise 
pollution 

43.000 43 0.000 0.97727 0.9160 1.0385 

Physical 
differentiation 

14.018 43 0.000 0.86364 0.6976 1.0297 

 
Figure 5: Effective and ineffective factors according to the parent with autistic children in Tehran (Source: The author) 
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According to the parents, indices such as culture, sense of self-confidence, security and solidarity, the 
level of need formation, positioning and dimensions of the territory of the choice of the appropriate territory 
have been ineffective. Indices such as context and decorations, the existence of guidance, the presence of 
guidance, the reduction of noise pollution and physical differentiation with a mean more than the average 
defined by the researcher in this study has had the maximum effect on the selection of appropriate territory 
by autistic children. 
 
Table 5: One-sample t-test according to the views of psychiatrist regarding the autistic children in Tehran (Source: The 

author) 

Experts    Items  T statistic  Df   Sig. 
Mean 
Difference 

With 99% level of confidence  

Min. Max. 

The least 
effect  
 

Culture -21.731 34 0.000 -2.37143 -2.6692 -2.0737 

Territory 
dimensions 

-5.413 34 0.000 -1.02857 -1.5470 -0.5101 

Artificial 
supervision 

-8.474 34 0.000 -1.34286 -1.7752 -0.9105 

Security and 
solidarity 

-13.994 34 0.000 -2.37143 -2.8338 -1.9091 

The most 
effect 

 

Fit with climatic 
conditions 

12.978 34 0.000 0.88571 0.6995 1.0719 

Communication 
with peers 

9.543 34 0.000 0.82857 0.5917 1.0655 

Furniture and 
lighting 

34.000 34 0.000 0.97143 0.8935 1.0494 

Ease of access 10.011 34 0.000 0.80000 0.5820 1.0180 

Orientation 23.685 34 0.000 0.94286 0.8342 1.0515 

The existence of  
a sign 

23.685 34 0.000 0.94286 0.8342 1.0515 

Reduced noise 
pollution 

34.000 34 0.000 0.97143 0.8935 1.0494 

Reduced 
congestion 

10.011 34 0.000 0.80000 0.5820 1.0180 
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Figure 6: Effective and ineffective factors according to the psychiatrist regarding autistic children in Tehran (Source: 

The author) 
 

Specialists and physicians have identified indices such as culture, territory dimensions, artificial 
supervision, and security and solidarity as indifferent indicators and the indices such as climatic conditions, 
communication with peers, furniture and lighting conditions, ease of access, navigation, noise reduction and 
congestion reduction considered as more important and more effective. 

In the next step, with t-test analysis of the three groups (psychiatric specialists in the field of autism in 
Tehran, parents with autistic children in Tehran and instructors working in autism centers in Tehran), we 
mention 17 indices with the highest effect in designing the desired territory of children with autism and 
place them in two groups of the subjective and objective nature of the territory of behavior. 
 

Table 6: Indices of effective in designing the desirable territory for autistic children (Source: The author) 

Subjective 
nature 

Experience in 
the 
environment  

Congestion 
reduction  

Spiritual 
features 

Motivational 
contents 

Being 
temporary 
and 
permanent 

Communication 
with peers 

 

Objective 
nature  

Fit of the 
climatic 
conditions 

Reduction 
in noise 
pollution 

Furniture 
and 
lighting 

Visual 
permeability 

Geometry  Texture and 
decoration 

Navigation  The 
existence of 
guide 

The 
existence 
of a sign 

Physical 
differentiation  

Ease of access 

 

In the next step, according to the obtained indices, by dividing each index into two groups, the 
subjective and objective nature, we present the strategy of designing each of the autism children's behavioral 
sites. 
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Table 7: Subjective strategies in designing the ideal territory for children with autism (Source: The author) 

Nature  Index  Designing strategy  
 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

Subjective  

Experience in 
the 
environment 

- Creating memories in the environment using the visual features of the 
environment, using parameters that will cause the use of five senses like 
sounds, material texture, attention to perspectives to create a memorable 
environment that leads to evaluation. The positive effects of autism children 
on their territory. 
- Use of five sensory parameters in environments such as sounds, light, 
texture of materials, especially water and plants through sensory 
interventions (sensory integration) and in accordance with the limitations of 
the five senses of each autism  spectrum. 
- Use of plants and vegetation and green wall available for baby touch. 
- Use plants with different colors and smells and shapes to stimulate 
sensation. 
- Use water to touch different texture of water. 
- Using uniform images and sounds to help the child create visual stimuli by 
following the sound and to create a sense of belonging and a sense of 
belonging. 
- Creating white space in part of the territory: In areas of the environment, 
spaces that are small and without stimuli (with white walls) can be 
considered for use in behavior modification techniques such as deprivation 
or cognitive behavior modification techniques. 

Reducing 
congestion 

- Avoid being in overcrowded and congested places not to cause stress in 
the nervous system in children with autism 

Spiritual 
Features 

- The mental characteristics of each child with autism are different. 
Considering the individual's mental characteristics in children with autism 
causes the positive and negative points of their mental structure to be 
identified and used to create a desirable environment. 

Motivational 
content 

- Increasing the capabilities of the artistic environment by providing a 
platform for diverse activities so that children with autism can interact with 
the environment of the territory, depending on their needs 

Being 
temporary and 
permanent 

- Creating spaces for children with autism to encourage them to use that 
space, continuously.  

Communication 
with peers 

- Designing social-friendly places for children with autism to address social 
activities in this area and enhance their communication skills. 
- Designing sociable places where autistic children engage in social activities 
and strengthen their communication skills. (Especially in autism centers) 
  -To try to include seating for playing and sitting in any part of the space for 
optimal use of space. 
- If these spaces are created in the outer space, it must include an enclosed 
yard with indoor areas. 
- How to arrange the furniture in a circular manner or if the children are 
seated together in the absence of separate spaces. 
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Table 8: Objective strategies for designing the desirable territory for autistic children (Source: The author) 

Nature  Index  Designing strategy  
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Objective 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Objective 

 

 

 

 

Fit of the 
climatic 
conditions 

- Attention to the climatic features of the place to design areas of the territory 
suitable for the fit climatic conditions, such as shading and temperature 
adjustment and windows face each other for ventilation at high places so that 
the children do not tend to escape. 
- Consider the climatic features in order to design the territories appropriate 

to the climate. 
- Due to optimal ventilation, shading and temperature adjustment in the 

territory. 
- The windows should be at a high altitude so that children do not want to 

run away. 
- Use indirect light by designing global windows under the ceiling or ceiling 

to enjoy daylight and natural light, because daylight enhances the ability and 
physical health of an autistic child. 
- It is possible to use fresh air. Floor Heating for Heating Systems (NYC 
Buildings Bulletin,2018) 

Reducing the 
noise 
pollution 

Attention to the acoustic of the walls in areas of the environment so that it 
does not disturb the comfort of people in other areas of the territory 

 
Furniture and 
lighting 

- Using moving furniture so that autism children can develop their own 
territories if needed and change the layout of their territory in some cases 
according to their own taste 
- In designing lighting, it should be noted that the extreme responses of 
children with autism are minimized and prevented from directly observing 
the lamp. 
- Balance and coordination with other things, including low vision children 
- Using the natural light: using sandblasting glass that creates one-handed 
light without the dispersion of natural light (Sánchez, Vázquez, Serrano, 2011) 
- Using artificial light: Light sources less warm in their temperature and color, 
such as inflammatory bulbs (Cherry and Underwood, 2012) 

Visual 
permeability 

Attention to the visual hierarchy in the design of places of the territory so that 
children of autism can choose their desired territory according to the extent of 
visual permeation within the territory  
 

 

 
 
Geometry  

Avoiding designing of space with geometry and complex form in such a way 
that it does not result in visual disturbances in the territory of the children 
with autism. Using curved walls as autistic children like to follow curvature 
and find their way around the environment. Avoid using edges and sharp 
angles in the walls (Beaver, 2006) 

 
 

 

 

 

 

 

 

 

 

 

 

Texture and materials should have the slightest detail, shiny materials 
reflecting light should be avoided, and fine works should be used for  walls 
The bright colors with pink and violet color spectrum should be used, 
vegetation and green space should be used 
- Textures and materials should have the least detail, simplicity and detail 
reduction can reduce the obsession. 
 - Avoid shiny and reflective materials. 
- Use rough joinery for walls. 
- The colors of the spaces have been widely used to paint the walls and the 
colors of pink and purple tones that have the most positive effect on these 
children. 
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Objective 

  

 

 

Texture and 
decorations 

Simple and elementary forms are preferred over complex and irregular 
forms. 
Use wall-washable joinery to address health issues, as some of these children 
are used to licking walls. 
- Solutions such as removable color panels to change the color and feel of 
rooms. 
- Allocate spaces on the wall to install photos, pictures or paintings of the 
child to further privatize the space. 
- Possibility of changing the texture of the body, ceiling and floor space. 
- Use appropriate texture in all elements of space, including floors, walls and 
ceilings, given the unpredictable behavior of autistic children. 
- Contrast by coloring and texture to stimulate vision and touch. 
- The flooring should be durable and easily clean and dry. 
- It is advisable to use soft and washable carpet for flooring. 
- No use of abstract or obscure sculptures in interior design. 
- Use of vegetation in the territory of children with autism due to mental 
relaxation and stress reduction 
- Use of plants and vegetation and green wall available for baby touch 
- Use plants with different colors and smells and shapes to stimulate 
sensation 
- Use water to touch different texture of water 

Navigation  Easy design for easy access to different areas of the territory and avoid the 
complexity of the pathway and mislead the children of autism. 

 

The existence 
of a guide 

- Using help elements, such as visual aids, signs and signs for easier access to 
the territory where to stand, where to sit, and what to look for (Kabot, Reeve, 
2010) 
- Using easy-to-use design to reach different locations and prevent confusion 

and confusion in autistic children. 
  - Using clear visual cues in different areas of the territory, such as children 
with autism, distractions can easily distract from ineffective visual aids. 
-Guidelines should be tailored to each child's understanding of autism and to 
their tasks and tasks. 
- All of these symptoms can be taught to children using the color of their 
space, shape and location. 

 

 

 

 

 

 

 

 

 

The existence 
of a sign 

Using natural elements such as trees and artificial objects, contrasting colors 
of spaces, texture, waterfront for recognizing environmental  
- Using visual aids and tools in a variety of ways to identify the environment 

for autistic children. 
- Use contrasting markings by coloring and texture to stimulate vision and 

tactile. 
Symptoms are commensurate with the level of understanding and 
understanding of the autistic child. 
- Use cues to understand numerical concepts, meaningful sounds and word 

recognition. 
- Using visual cues and tools to support the layout of the physical 

environment of autistic children. 
- Use pictures and stickers on walls, chairs, desks or floors to show where 

each autistic child should sit, where to stand, where to put their belongings, 
what activities and options are available. 
- Take advantage of natural indicator elements such as trees and artificial 

such as contrasting colors of spaces, texture, waterfront to identify the 
environment. 
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Ensure that autistic children have easy access to their visual aids and 
communication systems throughout the day. 
- Explicit shapes and signs give the child peace of mind and confidence. 
- Pay attention to the dimensions of symptoms based on the degree of visual 
impairment of each child. 

 
 
Physical 
differentiation 

The separation of the territory from the surrounding environment by 
furniture, flooring, colors plants or fixed and movable walls so that autism 
children have a greater sense of independence in their territory than the 
surrounding environment and clearly delineate their territory from other 
territories. When a child with autism disorder enters a separated space for a 
specific pattern of activity, all the cases are foreseen for the child (Mostafa, 
2008) 

Ease of access Various designing of the territory areas considering proximity to the main 
accesses, entries and proximity to service uses like toilets 

 
7. Discussion and Conclusion 

Considering territory monitoring behaviors in the behavioral setting of the children with autism, as a 
behavior with social nature, the present study tried to introduce the main indices of the territory monitoring 
behavior in creating a desirable territory. Indices are categorized separately for each index in both groups of 
subjective and objective nature groups and the designing strategy for each is presented at the behavioral site 
of autism children. The analysis of important indices in the formation of territory monitoring behavior of 
autism children showed that what criteria could be considered from both subjective and objective nature as a 
desirable area design for these children. What should be cited in this strategy is the high percentage of 
objective indices relative to mental indices, which is due to the changing mental structure of these children in 
facing their environment. The structure of the constructed environment should respond to the personal 
space and the physical requirements of these children as the personalization capability of the environment is 
affected by its constituent elements. Thus, there is a correlation between the ownership capability of autism 
children to a place and a feeling of comfort in it and the desire to protect it. Territory monitoring behavior is 
considered as one of the mechanisms for reaching a desirable privacy, which can help control the social 
interactions of autism children in the environment by helping organize the artificial environment and using 
space. Based on the results of the study and the importance of attention to the different aspects of the 
behavioral territory of autism children, it can lead to the promotion of communication reactions and increase 
in the social skills of these children with their environment. The study sought to address the behavioral 
structure of a group of children in the community, which may have received less attention so far. Weakness 
in social interactions and communication is the biggest problem for children with autism disorders. 
Considering children's territory and understanding the behavioral domicile behavior of their place of 
residence As shown in this study, it can have a significant effect on the communication behavior of children 
with autism in social interactions. In this study, an analysis of the factors influencing the formation of 
territorial behavior in autistic children behavioral domains showed what can be done both visually and 
mentally in the environment of autistic children as a desirable domain. These children were taken into 
consideration Vhsh and importance of formulating strategies in behavioral setting for children with autism, 
especially designed to provide the optimal environment for children with autism could help develop 
strategies to improve the quality of the children's relationship with the environment around them. 
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Abstract 

Music is an art that reflects the emotions of human life. Enjoy music, not only pleasing to the eye, but 
also bring us the enjoyment of hearing, edify sentiment. My main focus is interdisciplinary research in music 
and psychology. In today's society more and more attention is paid to the influence and significance of 
music on mental health and human life. Music sounds everywhere, listening to music has become a way of 
life of modern man. Studies the relationship of music with various psychological phenomena of man with 
the help of methods and theories of psychology and finds out their patterns.The three main elements of 
music are melody, harmony and rhythm. By studying the performance of three elements in music emotion—
—In musical performance, performers can be cleaned up and updated, thus increasing the level of 
performance. Improves the integrity and depth of perception of the listened music. Helps music learners 
with great interest to practice their skills. Help people improve memory, improve musical ability, calm 
emotions and reduce stress. Let the beauty of music play a role in a person's life. 
Keywords: Music emotion, rhythm, rhythm type, melody, psychology, interaction, expression 

Introduction 
1. Emotional music 
1.1. What are musical emotions 

“Dictionary of psychology”1: “emotions are people's attitude to objective things that meet their 
needs.” At the same time, the General course of General psychology also believes that:“ Emotions experience 
attitude towards objective things, but emotions tend to be more prone to individual basic needs, while 
emotions tend to be more prone to social needs that experience attitude”2. But in fact, this conclusion, on the 
one hand, recognizes that feelings-happiness, beauty, love and other more individualized and less social 
feelings exclude emotions; on the other hand, obviously ignores the emotional feelings of joy, anger, sadness, 
thought, sadness, fear, shock, and social feelings of love, friendship, patriotism. Emotions in the process of 

behavior has a cross phenomenon. So we all think：emotion is based on the mental cognitive activity of a 
person and represents the attitude and experience of the thinking Subject to objective things, is a special 

form of reflection of the thinking Subject to objective reality. Of course，the attribution of psychological 

characteristics to musical material is explained by the fact that they are analyzed not only within the 
framework of musicology, but also aesthetics[1]. 

Musical emotion is a kind of mental activity that occurs when a person hears other music, and is an 
instinctive reaction of a person. Once the musical emotion is formed, it is more stable. For example, the 
Patriotic feelings of musicians, so they do not forget about their homeland, wherever they are. Musical 
emotion, based on the human mood, gradually penetrates into the spiritual sphere of man and is a process 
consisting of sensual emotions, rising to a rational aesthetics. The most commonly used laboratory technique 
for manipulating emotions is to present emotionally evocative stimuli [2, c. 361].When you hear beautiful 
music, it usually produces pleasant sensations, which are the physiological reactions of a person to the 
performance of musical works. For example, when he heard“the voice of spring”( № 410) by the Austrian 
composer Johann Strauss Jr., he naturally "nodded" to the rhythm of the music. Singing the national anthem, 
the inner sense of solemnity, are people based on social morality, morality and internal education embodied 

                                                           
[1] "Psychological dictionary": Lin Chongde, Yang Zhiliang, Huang Xiting, editor in chief three senior psychologists in 
Chinese psychology, combining different areas of research in Chinese psychology, nearly 400 experts and scholars 
involved in codifying, at the end of 2003, the Shanghai education publishing house. 
[2] Textbooks for higher education institutions of the new century fundamentals of psychology series of textbooks: 
General psychology (4th edition), author-Peng yuling. 
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musical emotions. Thus, any psychological factor has a different impact on musical emotions. For example, 
the great Chinese composer Xian Xinghai1, because of the experience of the Chinese anti-Japanese war and 
the strong Patriotic enthusiasm of the composer, created the famous “Yellow river big choir”2. Polish 

composer Chopin, because of homesickness，melancholy，sadness，create “Nocturne in C Minor”, his 
inner feeling for the Motherland, was caused by love. When people are attracted by the art of full of beauty, 
it must be through the inner creation, to achieve the unity of subjective and objective on the emotional 
combination, in this combination with the works of art with sorrow and joy, so that their emotions get 
catharsis [3, c. 17]. The presentation of musical emotion is based on human cognitive level, and the cognitive 
process influences the aesthetic experience, which is connected with emotion [10, c. 30].  

Musical emotion cannot be separated from the musician's perception of objective things. Thus, a good 
musician in order to create a better job, you need to constantly experience, experience endless enthusiasm, 
good beliefs, a full sense of deep love and strong devotion. Only with such a feeling to make the musical 
performance more touching,more truthful; to make music creation richer, more dynamic to listen to; to make 
enjoy music more clear and accurate. The famous Chinese Children's Song "Let's lift the paddle" —Qiao Yu3 
lyrics, portrays himself and the children when they are boating in the Park. Thus, it can be said that good 
musical emotions can be focused on life enriching and uplifting.  

Musical emotions directly affect feelings, different people to musical emotions are different, the 
difference in these reactions is due to the sensitivity of the human body. In addition, some scholars after 
investigation found that personal professional and hobby, affecting people's cognition, so in the process of 
listening to music will produce consistent with their own cognitive music aesthetic feelings [8]. The sound 
intensity is the key to stimulate the feeling of strong, long listening to noisy sound, will affect the ears to 
distinguish the sounds produced by the piano or musical instruments, so that the ear sensitivity to sound is 
reduced, it is difficult to distinguish the sound strength. Also, it's not hard to notice that when we watch a 
concert in the theater, the brightness of the lights, the aromas that float around the colors, and the scenes that 
come to life in front of us make us feel more emotional, television and video can't give viewers that kind of 
emotional experience. Visual impact-colors, symbols and images can dig deeper into people's creative and 
expressive abilities, while driving people to form associative and metaphorical ways of thinking [7, c. 128].  

Synesthesia meaning is a feeling that binds different feelings such as sight, hearing, touch, smell and 

taste in everyday life，associatively causes a shift in feelings, in musical performance, musical creation and 
evaluation of different sense organs related to each other in a psychological phenomenon. The authenticity 
of synesthesia is determined by its spontaneity, predictability, stability and discreteness, memorable with an 
emotional tinge [5]. If music listeners have a more sensitive experience then it can give different “colors” to 
the music. The most frequently mentioned color in music is the composition of the chords. For example: 
major three chords have bright colors; minor three chords have a dull color. The colors of each melody are 
different. Beethoven believes“b minor”black, according to Russian composer Rimsky Korsakov——“a 

minor”, pale pink spring tree;“c-major”, bleak as the grey clouds before a storm；“g Minor” has no color, 

with a sad performance; “A major” has a delicate sense of fantasy, gray-purple；“D-major” - yellow; “F 

major”pastoral shade of greenish；“La majeure tone”——it is the shade of the morning dawn, it is the 
spring of a young man, it is purple; “E major” symbolizes darkness, gloomy blue-gray.4 We often praise the 
vocal artist's "sweet voice"; and praise the music master's work with "gorgeous color", etc., in the auditory 
and visual impact, and ultimately lead to the state of synesthesia. Studies in recent years show that a person 
produces vowel sounds, hiding certain colors. In the voice of the singing or the sound of the instrument, the 
emotional impression we create depends on their timbre. Depending on the timbre, we can easily 
distinguish the voices of our family and friends. 
  

                                                           
[1] Xian Xinghai (1905.6.13-1945.10.30), born in Macau, famous Chinese composer, pianist，“folk musician”. 

[2] Yellow river big choir：Premiere, Xian Xinghai, April 13, 1939, in Yan'an. 

[3] Qiao Yu：born November 16, 1927 in China (Jining, Shandong), writer and playwright.He is currently the honorary 
Dean of the Beijing University Opera Institute. 
[4] Teplov B. M. Psychology of musical abilities. M., 1947. 
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1.2. Classification of musical emotions 
We know that human emotions are very complex, such as optimism, boredom, panic, compassion, 

curiosity, surprise, excitement, confusion, disappointment. But since the main content of emotions is value, 
human emotions should be classified mainly according to the different characteristics of the relationship of 

values that it reflects： 
1.2.1. Depending on the positive and negative direction of change in the value of emotions can be 

divided into positive and negative emotions. Positive emotions such as: happiness, trust, gratitude, 
gratitude, etc; negative to emotions like: pain, contempt, hatred, envy and so on. They most directly 
characterize musical emotions of performers and composers. 

1.2.2. Depending on the intensity and duration of the value, emotions can be divided into a state of 
mind, enthusiasm and passion. The state of mind refers to low intensity but longer duration of emotions, it is 
a weak, calm and long lasting emotion such as tenderness, melancholy, bitterness and so on. Enthusiasm 
refers to a higher intensity, but a shorter duration of emotion, it is a strong, stable and deep emotion, such as 
delight, exultation, Indefatigable and so on. For example, piano Beethoven Sonata “the tempest” composer 

suddenly accelerated game, portraying a moment of sudden storms，this contrasts with “dark clouds and 
waiting”, but it is only a momentary emotion. Passion refers to emotions of high intensity but short 

duration,this fleeting emotion，such as ecstasy, anger, fear, despair, etc. The most characteristic is that 

Beethoven's “Symphony of fate”，in the beginning polyphony sound four loud sounds，it gives the viewer 
unlimited shock, it has a strong explosion, short and powerful. 

1.2.3. Depending on the dominant value variable, emotions can be divided into desires, emotions and 
feelings. When the dominant variable is the qualitative characteristic of a person, the emotions that a person 
produces on things are feelings. For example, in the Chinese Opera “the girl with white hair”1 artists Ciel, 
under the heavy oppression of the old society, the process of reconstruction was stubbornly resisted. When 
the dominant variable is the qualitative characteristic of the environment, the feel that a person produces on 
things are the mood. For example: Beethoven created the “moonlight Sonata ” because he was in love with 
Juliet guicciardi her image, made a very exciting impression, following his inspiration to perform. When the 
dominant variable is the qualitative characteristic of things, the emotions that a person produces on things, it 

is desire. For example: Verdi's Opera-Shakespeare's tragedy in five acts, “Macbeth”，according to historical 
legends about how Scottish nobles killed the king and usurped the throne. Macbeth's performers in the 
Opera should focus on the emotional depiction of desires, which he distorts and destroys for his strong 
power ambitions. 

1.2.4. Depending on the type of subject of values, emotions can be divided into individual emotions, 
collective emotions and social emotions. Personal emotions are emotions that a person produces on different 
things. For example, we often choose the music genre we like to listen to and listen to it over and over again, 
this is our personal trend towards music, and of course, everyone has different emotional inclinations, he 
will love different musical genres, just as I personally love to listen to piano songs and my friends love to 
listen to symphonies. Collective emotion is a synthetic emotion created by collective members in relation to 
specific works. For example, in a choir, every time you choose to participate in a show or contest, you must 
request the opinion of the group, select most people as songs to participate in the show. Social emotions are 
synthetic emotions created by members of society, and national emotions are typical social emotions. For 
example: Moscow folk song “Moscow nights”, Japanese folk song “Sakura”, canadian folk song “Valley of 
the red river”, Mexican folk song “dove”, Korean folk song “Arirang” and so on.  

1.2.5. Depending on the type of core values, emotions can be divided into three types: true, kind and 
beautiful. True feelings are emotions that arise from thinking things (such as knowledge, way of thinking, 
etc.). For example: North Korean Children's Song“Whenever I passed the teacher's window”, the author of 
the word, watching the teacher late at night to change the homework for the students, and produce genuine 
respect and gratitude, so he created the song. A feeling of kindness is an emotion that arises from a person to 
behavioral things (such as behavior, norms of behavior, etc.). For example, the Chinese Children's Song 

                                                           
[1]The Opera “the girl with white hair”：Created in 1945 by the collective“Yan'an Lu Xun Academy of Arts”, He 
HaoJing, Ding Junhui and were remarkable works of Chinese Opera during this period and laid the Foundation for the 
development of the new Chinese national Opera. 
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“Small tree on the side of the road”, expressed by the child to protect the small tree, is growing rapidly, do 
not let other people shake it. For example, the Irish folk song “the last rose of summer”, describing the 

loneliness of the last rose of summer，practically creates beauty and poetry, even the last withering and 
burial, reveal a beautiful and eternal meaning. Thus, the performers of music during singing should pay 
attention: in order for the text and the connotation of the author of the Word to continue to be interpreted, 
fully transmitted to the viewer. 

1.2.6. Depending on what the purpose of value indicates, emotions can be divided into four categories: 
emotions of things, emotions of people, emotions of themselves and emotions of specific things. Feelings to 
things, including sympathy, fatigue etc. feelings to people include hatred, envy, love, etc.; feelings about 
yourself are feelings of inferiority, pride and so on. For example, the famous Opera composer Mozart, in 
particular, specializes in using music to form characters depicting emotions within characters, so that the 
characters come to life to make the plot more vivid and interesting. Among them, in the Opera “don Juan”, 
the image of the heroine Zerlina, through the singing of the Aria“you will see” and “Beat me”, it can reflect 
Mozart for the nature of emotions, as well as the degree of their inner emotional grip.  

1.2.7. Depending on the value period, emotions can be divided into retrospective emotions, realistic 
emotions and expectations of emotions. Retrospective emotions are the emotions of people in the past, 
including regret, gratitude, nostalgia etc. for Example, the Chinese song “Song Mei Niang”——it is a piece of 
music that expresses this emotion. “Song Mei Niang” created the main character, Gao Weihan was wounded 
during the war, his lover Mei Niang, despite the objections of parents, And decided to return from Nanyang 
home, Gao Weihan due to injuries and unconscious, waking up, but lost his memory. The melody expresses 
how Mei Niang saw her lover, remembered all the past events and depressions. Realistic emotions are 

people's emotions for real things. For example, the Chinese people's “love Song of Guizhou”，is the glory of 

the people of Guizhou for the beauty of his native city，from the Green water in the mountains to forest 

waterfalls，expresses love for real life Guizhou. Waiting for emotions are emotions that people experience 
for the future, including self-confidence, trust, despair, expectation, and so on. For example, the Chinese folk 
song “luck is coming”is a blessing of good people, every day in the future has good luck. 

1.2.8. Depending on the characteristics of the dynamic change of the value can be divided into 
deterministic emotions, probabilistic emotions. Deterministic emotions are the emotions of people who 

determine the value of things. For example, the Chinese children's song “song of seven sons——Macao”，
the composer is well aware that Macao is part of China and therefore expresses his thoughts about Chinese 
mothers in this way. Probabilistic emotional uncertainty refers to the emotional value of things, including a 
sense of confusion, mystery, and so on. Example: a poetic Nocturne by the Polish composer and pianist 

Chopin, allows us to enjoy the unique rhyme and mystery piano poetry，his musical personality and 
character textures of piano, harmony and grace. 

1.2.9. Chinese folk song “cabbage” in Hebei, with fine musical material and artistic methods to create 
the image of naive rural girl. Hot and intense emotions include acid, sweetness, bitterness, spice, thirst, pain, 
itching, nausea, etc. Profoundly demonstrated that a child who lost his own mother suffered abuse from his 
stepmother and suffered alone. Feelings of safety and health include comfort, speed, fear and anxiety. For 

example: “Night on bald mountain” Musorgsky mixed with the mad roar of the devil, sounds tense，felt the 
endless breath of death. Feelings of respect and self-esteem include a sense of self-confidence, a sense of 
pride, a sense of friendliness, awareness, self-esteem. For example: the famous Chinese composer Ma Sicong 

wrote a song——“miss hometown”，it resonated between a generation of Patriotic Chinese sons and 
daughters and became an immortal masterpiece of contemporary Chinese national music. The sense of self-
realization includes the sense of aspiration, achievement, transcendence. For example, Beethoven's“Pathetic 
Sonata”is a majestic image that confronts cruel fate and dark forces, pursuing beautiful ideals and a happy 
life. The full song is filled with the power of struggle and the passionate pursuit of passion characteristic of 
self-realization.  

It is a musical emotion embodied in the emotional type of a person. So we can also say that human 
musical emotions are very complex. All the links of the emotional process, also having a procedural nature, 
are closely linked and are in continuous interaction [6]. 
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II.Expressive Methods of Emotional Interaction 
1.Emotional Manifestations of Rhythm 

The rhythm of music refers to the length and strength of sound (scales, notes and syllables) in musical 
movement, performed by musical melodies. The rhythms of music combine irregular rhythms in different 
patterns, which combine different lengths and repeat different parts of the music. The rhythm of music is 
often compared to a musical skeleton. Different rhythmic combinations can show different emotions and 
therefore receive different emotional experiences. 

For example, people walking through the streets usually show a relaxed, calming bias towards a 
relatively slow rhythm, as in Puccini's Opera “La Boheme”—— round dance “Quando men vo” this is the 

rhythm. ( Example 1） 

 
Puccini Opera 《La Boheme》“Quando men vo”( Example 1） 

For example, in Mozart's Opera “Cosi Fan Tutte”——Aria “Una donna a quindici anni”，its rhythms 
are short and subtle, smooth, with a feeling controlled by music. The songs, which were funny but fun and 
lively, vividly portrayed Despina's character and thoughts in a society alive to make the best example for 

most female friends. ( Example 2） 
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Mozart's opera《Cosi Fan Tutte》“Una donna a quindici anni” ( Example 2） 

1.1.The genre of rhythm is divided into many varieties and is presented in various forms： 

The first, the free type of rhythm. This form of rhythm is not limited by length and, therefore, is more 
free in the manifestation of emotions. For example, the Chinese folk song “Autumn——how beautiful is my 

homeland in the Pamirs” the initial part，the composer used free rhythm, to let the singer free to play 
emotions,to Express feelings, to fully convey the emotions of the singer, to understand the most spiritual 

recognition, to Express the love for the Motherland's great rivers and mountains. ( Example 3） 

 
Chinese folk song “Autumn——how beautiful is my homeland in the Pamirs” ( Example 3） 

Second, a long duration of rhythm. This rhythm usually shows smooth, long and long, broad 
emotions as well as sublime feelings expressed in the song. For example, art songs by the Italian composer 
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A. Caldara——“Sebben crudele”，to the full song reveals the heavy emotion and a wide rhythm, expressing 

the commitment of love to stand firm and faithful in the face of coldness and ruthlessness. ( Example 4） 

 
Italy, A. Caldara , art songs “Sebben crudele” ( Example 4） 

Third, syncopated rhythm. Syncopated rhythm——this is a change of rhythm of the strong and weak 
laws of rhythm, usually a strong sound is placed in the position of the second tone, so with a sense of push. 
For example,“Conductor of the people's liberation army of China”gives a refreshing and refreshing feeling.  ( 

Example 5） 

 
“Conductor of the people's liberation army of China”  ( Example 5） 

Fourth, the regularity of rhythm. It is like a rhythm in progression，its tone sounds neat and tidy to 

show a firm and strong feeling. For example, Chinese children's songs“Number of ducks”，to show how 

small ducks line up, one by one slowly approaching the sense of tempo, using a neat and orderly rhythm 

throughout the song. ( Example 6） 
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Chinese children's songs“Number of ducks” ( Example 6） 

Fifth, the short duration of the rhythm. It is a type of rhythm commonly used in children's songs, but 
also often brings fun and intense emotions. For example, Rimsky Korsakov's “flights of wild bees” is the 
most typical music. In order to create a tense atmosphere, the composer uses consecutive sixteenth notes for 

compact pronunciation. ( Example 7） 

 
Rimsky Korsakov's“the Wild bees fly”  ( Example 7） 
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Sixth, the rhythm of rest. Rhythms of peace do not actually sound, but often they are specially 
arranged by the composer, mainly in order to Express a calm mood. It is also a common way of creating 
emotional expression. For example, Beethoven's Sonata “storm” uses many rhythms of rest to show the 

silence before the storm and the feeling of a gap between falling and stopping the rain. ( Example 8） 

 
Beethoven's Sonata “the storm”，Op.31 Nr. 2 ( Example 8） 

Seventh, the rhythm of the Gong. The rhythm of the Gong is often used in Chinese Opera. A fast and 
compact rhythm expresses a tense atmosphere;a short and slow rhythm is a kind of waiting or thinking. 

Rhythm type refers to one or more rhythms that often appear in a certain fixed manner or even pass 
through the entire song. Different rhythmic types also exhibit different emotions. 

1.2.Development and change of rhythm 
In the period of classicism musical rhythm is an ordered style. On the basis of even numbers, divided 

into different equally (4, 8, 16, etc.). At that time, the Palace aristocracy sought a huge, well-structured 

musical effect and able to show its noble and elegant behavior，not many changes in rhythm, so at that time 

all the changes in rhythm were mostly syncopated. Then, as the music moved into folklore, to the period of 
romanticism, the range of musical expression began to expand and develop, and the use of rhythm became 
wider. Modern music, which has changed the traditional intonation, pays more attention to the use of 
rhythm, the expression of rhythmic emotions in music as an important creative direction.  

For example: American rock and roll, which originated in the late 1940s——Music conveys emotions 
with its flexible bold expression and passionate music rhythm. In Gershwin's blue Rhapsody, the composer 
applied jazz rhythms to the Symphony, greatly enriching the emotional embodiment of rhythm. Rock and 
roll makes rhythm the main pillar of music.  

For example, the Russian composer Stravinsky Igor-Ballet “the sacred Spring”，when performing 
complex activities of primitive sacrificial land was used numerous percussion rhythms and a mad 

impetuous rhythms. It is a manifestation of different feelings that gives a refreshing feeling. ( Example 9） 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

241 
 
 

 
Stravinsky Igor，the Ballet “the rite of Spring”  ( Example 9） 

“Bolero dance music” by French composer Ravel is famous for its rich and changeable rhythm. The 
rhythmic type of drum drum is something that is unique in this music,so the music always has a power that 

moves forward. ( Example 10） 

 
France, Ravel, “Bolero Dance music”  ( Example 10） 

It is a combination of traditional and modern music and percussion that perform classical music in a 
modern rhythm. And whether the rhythm of the music is simple or complex and changeable, it is equipped 
with an indispensable rhythmic expression of the emotions of the music. If notes are the life of music, then 
rhythm should be the soul of music. 
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To sum up, different rhythmic expressions of different musical emotions, affecting people in different 
moods. This is the reason why music has become essential to accompany people's lives, with a rich and 
colorful, full of a manifestation of the connotation. 

2. Emotional Expression of Melody 

Melody is the primary element of music expression of emotion, usually refers to several musical tone 
through the artistic conception of the formation of the pitch and rhythm of the tone sequence. Melody 
according to a certain pitch, time and volume of enough to form a logical monoonal conduct. In music 
works, melody is an important means of emotional expression, they can reflect and arouse people's 
emotions, arouse people's emotional reflection [4, c. 243]. Rousseau1 once said: "the art of musicians is not to 
depict the image directly, but to place the mind in the emotions that these objects can create in the 
mind."When listening to music, the first thing we can feel is the melody of the music, resulting in different 
musical emotions.  

Melody is enough to form the basis of the voice, only the first form of melody, to produce the voice. 
For example: four of the four parts of the harmony, respectively, in the progress of their respective melody. 
There is only one part of the melody with a sense of melody, this is what we call the“main theme”. 
Polyphony is a melody with independent meaning, combined with each other, all parts have a sense of 
rhythm. In the relationship between sound and sound, melody and harmony are mutually corresponding. 
The musical lines of the melody are performed horizontally, while the musical lines of the Harmony are 
performed vertically. For example: the melody interval is two sound has sound, the study is the auditory 
perception of two sound tone; and the sound interval is two sound at the same time, the study is the 
auditory perception of two sound sound at the same time.The auditory perception of these two intervals is 
very different.  

Piano melody training is the most direct way, such as: one-handed practice, the multi-part melody 
were played, no other accompaniment; both hands, but the accompaniment sound is small, the main 
highlight the theme; the complex melody lines simplified after playing; use the piano to play the melody 
lines, then sing the melody, you can have accompaniment, you can not join the accompaniment. A variety of 
combinations of melody, roughly divided into: uplink, downlink, with the degree of conduct, progressive, 

jump, wave type, each way can express different emotions. Let's give examples： 
A. Upward——refers to the trajectory of the tone from low to high, showing a process of emotional 

development, the formation of the accumulation of emotion, and ultimately reached the emotional climax 

state.For example: Rachmaninoff's artistic song "Spring Water". ( Example 11） 

                                                           
[1] Rousseau：Jean-Jacques Rousseau, June （28, 1712-July 2, 1778), French 18th century Enlightenment thinker, 
philosopher, educator, writer, theorist of democracy and pioneer of the Romantic literature school, one of the 
representatives of the Enlightenment movement.The main works are "on the origin and basis of human inequality, ""on 
the social contract, "" Amy " and so on. 
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Sergei Rachmaninoff, Spring waters, Op.11 ( Example 11） 

The melody develops from low to high, emphasizes the flow of springs, foreshadows the onset of 
spring, pushes the joy of reviving all things to a climax. Without the rising melody it is impossible to Express 
emotions of excitement and joy. 

B. Down——is the trajectory of the music from high to low, said the gradual decline of human 
emotions in the process, often show people's sadness, lament, anger, helpless emotions. For example, 
Chopin's piano Etude in C minor,“revolution, " which uses an uncorrelated nine-chord accent to begin with

，and then there's a series of fast-moving musical lines，the expression of great anger and grief-stricken 

feelings, giving a very deep impression, is the outbreak of the inner feelings of Chopin. ( Example 12） 
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Chopin，c minor revolution , Op.10 No.12 ( Example 12） 

C. The rhythms of the melody are relatively simple, but there may be a slight change in the rhythm of 
the melody, and the emotion of the performance is varied. For example: Chopin "a major Polish dance No. 3 
"Army", many use the same degree, every time, give people a strong shock and emotional experience. Show 

Poland national bold, open-minded feelings, reflects the spirit of the military style. ( Example 13） 
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Chopin, Polonaise in A major, Op.40 No.1( Example 13） 

D. Progressive——more stable melody, more suitable for the performance of a natural, quiet, beautiful 
emotion. The progressive is carried out in a natural tone-level order. For example, Bach's first Prelude in 12-
C flat-Flat Major infuses a calm, gentle, and poetic emotion into the whole song, which is the result of a great 

deal of use of progressive melodies. ( Example 14） 

 
J. S.Bach Prelude No.1 in C major ( Example 14） 

Another example: Chopin's "a minor Waltz", the use of progressive melody throughout the whole 
song, not only joined a kind of kind of affection, but also gives a person a kind of mind, one after another, 
traction and drive, let our thinking follow the lines of music forward, and in front of a group of young 

people dancing waltz beautiful scene. ( Example 15） 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (7)  
                 
  

 

246 
 
 

 
Chopin, waltz in a minor ( Example 15） 

E. Jump in——refers to the three-degree above the tone, jump in contains a passion, so that the 
emotional expansion of the moment, resulting in emotional emotions, is an important way of many vocal 
music creation. For example: Rachmaninoff's artistic song "lilac" in the five-degree jump, showing the face of 
a lilac, open your heart, pinned to the Lilac can bring happiness and expectations of the positive feelings. As 
Mendelssohn puts it: "in true music, it's filled with a thousand feelings of the heart, much better than words."  

( Example 16） 

 
Rachmaninov. op. 21，No.5 lilac ( Example 16） 

F. Wave——type conduct-and the tone up, down, with the degree of combination. The wave——like 
manner makes the music flow like the roar of the sea; the serenity like the serenity of the clouds; the anguish 
like the armor of the warrior; the delicacy like the fragrant flowers. In short, it sustains countless complex 
emotions embodied and hidden. For example: Liszt's "a-flat major love Dream No. 3", the wave-like music, 
such as a small brook-like gurgling, continuous, like a newborn, like a rebirth, like a grass-like“wildfire 
endless, spring wind and raw " power spontaneously. Although gentle, but very tenacious.The wave style is 

simply a great way to portray poetry.  ( Example 17） 
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Franz Liszt， Dreams of love  ( Example 17） 

If music is the voice of the mind, then the melody is the soul of the music. There are no other art forms 

that can be directly comparable to the emotional expression of music. Visible，music is the highest level of 
expression of emotion [9, c. 77]. 

III. Results Achieved 

  Different rhythms, so that people have a different musical experience, and thus get a different mood. 
Different melody, convey different messages to us, so as to open different analysis. Music is a kind of 
emotional talk, is the best way to treat emotions. Through the invasion of music on the human emotional 

world, can let the anger down, can make pessimism positive. This is the result of several life experiments：

In many schools, counselling teachers, when helping students who are grumpy and often fighting, usually 
listen to soft, warm music to ease their anger. Through emotional interaction with music, teachers want 
students to experience the beauty of life, so that they can have a friendly attitude towards everyone around 
and everything, coupled with the charm of speech, so that the results are always satisfactory. In addition, in 
family education, some parents have also adopted the emotional interaction of music to educate children 
and improve the bad temper between husband and wife. They always listen to alpha brainwave music in the 
morning, its soothing melody fills the mood with positive energy and also improves the efficiency of 
learning and working all day long. During the afternoon tea, listen to some of the ethnic songs, accompanied 
by the afternoon sun and fragrant tea, experience the beauty of life at the same time, but also to fill their own 
energy and creativity. In the evening, the family listened to the music to promote sleep, relax the body and 
mind tired of the day, give yourself a good sleep and good mood. This is a virtuous cycle approach, but also 
in recent years, more and more music is an important embodiment of attention.Analysis of the various 
elements of music for the emotional representation and influence of music, help us more and more 
understanding of human needs and improve the way to heal the mood.  

IV. Conclusion  
In summary, music is a special language, is the people's innermost thoughts, is a kind of emotional 

monologue. Although it is invisible, it is able to express the various emotions that people experience in social 
life to the fullest, and arouse a strong resonance in our hearts. So to say that music is the language of 
emotion, emotion is the soul of music. Music is a special gift for human beings, and we should use this gift 
effectively to make our life more challenging and exciting, more beautiful and fulfilling.  
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Abstract 

Annotation. The article describes the conditions for choosing promising professions and specialties for 
students taking into account WorldSkills competencies in a practice-oriented interaction of educational 
organizations of basic general, additional and vocational education that have a positive impact on the 
formation of adequate professional identity statuses that are key to the further formation of a holistic 
professional identity. It is one of the main components in the composition of human ego identity. 

Introduction: The focus of the article is the problem of the formation of labor self-determination of 
adolescents experiencing a crisis in the formation of personal and professional identities, the choice of 
promising professions and specialties taking into account the competencies of WorldSkills. The purpose of 
this article is to determine the influence of organizational and pedagogical conditions that are implemented 
in the context of a practice-oriented interaction between educational organizations of basic general, 
additional and vocational education, and the organization of early vocational guidance for schoolchildren in 
WorldSkills competencies, which ensures the formation of adequate professional identity statuses. 

Materials and methods: To solve the tasks and verify the starting points, a set of methods of scientific 
research was used: theoretical: analysis of scientific literature, regulatory and program documentation on the 
research problem; empirical: pedagogical observation, questionnaires, interviews, survey, experimental 
work, comparison, analysis of activity products, monitoring; diagnostic methods: scales of socio-
psychological adaptation of students; statistical: ranking, scaling, graphical methods of displaying research 
data. 

Results of the study: the organizational and pedagogical conditions for orienting students on the 
choice of a profession are determined. The model of interaction of educational organizations is presented. 
The forms of early professional orientation for promising professions and specialties through professional 
tests on WorldSkills competencies and competitions within the framework of the WorldSkills championship 
movement that contribute to the formation of their professional identity are determined. 

Discussions and conclusions: the interaction of basic, additional and vocational education has a 
positive effect on the formation of adequate professional identity among schoolchildren, and the 
organization of early vocational guidance on WorldSkills competences on the choice of promising 
professions and specialties. 
Keywords: professional identity, practice-oriented support for professional self-determination of  
schoolchildren, WorldSkills competencies, early career guidance, professional tests 

Introduction 
The analysis of theoretical sources confirms that in the process of ontogenetic development of a 

person, adolescence occupies an important place. This is due to the fact that at older school age, young 
people are faced with the task of overcoming dependence on the older generation (parents), through 
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achieving a kind of autonomy; the formation of personal identity; self-determination implying the formation 
of the "self-image". 

Identity is a complex structural formation consisting of a large number of identifications: gender 
identity, national, professional, etc. Some types of identity are given to a young person initially, practically 
from birth; others become aware only in adolescence. The more diverse the structure of identity, the easier it 

is for a young person to adapt to constantly changing living conditions Yarysheva, 2015. 
In the framework of the problem of personal identity, professional identity occupies a special place. In 

the Soviet Union, a stable professional identity was considered an obligatory element of state ideology and 
an indicator of the civic maturity of an individual. The value orientations of young people, affecting the 
choice of a profession and the formation of attitudes to the process of its development, have evolved 
significantly over the past 30-40 years. Many researchers note that when choosing a profession, modern 
young people mainly focus on three criteria: the prestige of a particular profession, the ability to earn high 

incomes and, even more primitive value, the easiest training conditions [Zavyalova, 2015. 
The incorrect orientation of young people to a future profession demanded by the labor market is 

largely due to a lack of reliable and up-to-date information, distorted ideas about the prestige of certain 

professions Bondarenko, 2018. 

Literature review 

American psychologist E. Erickson believes that the formation of identity is the main barrier facing 
young people on the path to adulthood. By identity, he understood the subjective sense of continuity and 
identity with oneself, the awareness of one’s own length of time, the awareness of the uniqueness of one’s 
own personality, a sense of belonging to the social ideals and values of the group to which the individual 
relates. 

Russian scientists consider professional identity as a kind of integrative psychological phenomenon. 
In particular, he points to the degree of acceptance of the chosen professional activity as the main means of 
self-realization, self-determination and the result of a long development of the person under the influence of 
social conditions (K.A. Abulkhanova-Slavskaya, E.P. Ermolaeva, N.L. Ivanova, Yu .A. Kumyrina, Yu.P. 

Povarenkov, L.B. Schneider and others) Albitova, 2011. 
D.B. Elkonin, L.S. Vygotsky, A.N. Leontyev in their writings emphasized the importance of the 

orientation of the adolescent's activity on the assimilation of norms of behavior, labor self-determination, 
successful socialization in society. In the process of communication and interaction with peers, a teenager 
seeks self-assertion, tries to understand himself, his positive and negative qualities, and decide on a 
professional and future life path. 
The choice of profession is one of the main life choices made by a young man before graduation. The 
formation of a new level of development of self-consciousness, the development of one's own worldview, 
and the determination of a position in life that are characteristic of this period of life activate the processes of 
personal self-determination and self-designing in the profession [Pryazhnikov, 1996]. 

In order for a person’s professional identity to fully take shape, it is necessary to become familiar with 
the real content of the profession, working conditions, etc., and this is unattainable without minimal 
involvement in professional activity, which is not always possible for a high school student [Azbel, 2004]. 
Along with this, for this age is characterized by an almost complete lack of experience in professional 
activity in any field. Therefore, a teenager should make a choice only on the basis of awareness of his 
interests and obtaining exhaustive information about the features and requirements of a particular 
profession. Sometimes the only criterion by which the dignity of a particular profession is evaluated is its 
financial prestige. 

Studies on the problem of the organization of early vocational guidance and professional tests are 
presented in the works of P.S. Lerner, S.G. Gellerstein, M.V. Retivev, I.N. Shpilreina, S. Fukuyama, S.N. V.D. 
Simonenko, T.G. Shitoeva, S.N. Chistyakova, I.A. Sazonova. 

The needs of students in personal and professional self-determination and the real conditions of 
vocational guidance available in a comprehensive school are insufficient to ensure the process of vocational 
guidance [Sazonov, 2004]. In order to optimize the professional choice of schoolchildren in modern socio-
economic conditions, the process of early vocational guidance involves the use of professional tests at 
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various stages of career guidance. Professional tests for WorldSkills competencies as part of an early career 
guidance will help students to choose promising professions. 

The rationale of the research topic is due to the need to find ways of more effective organizational 
and pedagogical, psychological assistance to adolescents and youths experiencing a crisis in the formation of 
professional identity. To solve this issue, a system of actions is needed for a practice-oriented support of the 
formation of readiness for choosing a profession at the local, municipal and regional level of education 
management. 

Materials and Methods 
The theoretical and methodological basis of the study was: domestic and foreign works of researchers 

of the problems of personality identity in various aspects: ego-identity (J. Mead, E. Erickson); personality 
development (A. G. Asmolov, A. A. Bodalev, I. S. Kon, D. A. Leontiev); self-awareness (N.V. Antonova, V.V. 
Stolin, I.I. Chesnokova, E.V. Shorokhova, etc.); professional self-determination (M. A. Bendyukov, E. M. 
Borisova, E. A. Klimov, I. S. Kon, N. S. Pryazhnikov, I. P. Solomin, P. A. Shavir, V. D. Shadrikov , etc.). 

The organization of early career guidance work is devoted to the works of A. D. Sazonov, V. F. 
Sakharov, N. N. Zakharov, V. D. Simonenko, N. Sh. Shadiev, S. N. Listyakova. 
Studies of the organization of professional samples are presented in the works of V. D. Simonenko, P. S. 
Lerner, M. V. Retivykh, S. G. Gellershtein, S. N. Chistyakova, S. Fukuyama, T. G. Shitoeva, I. N Spielreina et 
al. 

Research Results 
Considering the experience of the designated scientists, a study was conducted that made it possible 

to determine the influence of the process of practice-oriented interaction of educational organizations on the 
formation of adequate statuses of professional identity in high school students, which are of key importance 
for the further formation of a holistic professional identity, which is one of the main components of ego- 
human identity. 

The interacting organizations were: the municipal budgetary institution of the city of Abakan "Center 
for Psychological and Pedagogical Medical and Social Assistance", the department of professional self-
determination of schoolchildren, as an institution having the functions of additional education, as well as 
more than a dozen secondary schools of the city, and educational organizations of secondary vocational 
education as organizers of professional tests on WorldSkills competencies and competitions within the 
WorldSkills championship movement. 

At the formative stage of the experimental work, the following organizational and pedagogical conditions 
for the formation of professional intentions, as well as adequate statuses of professional identity, were 
identified. The following has been developed: a model of practice-oriented interaction between educational 
organizations of basic general, additional and professional education and information and pedagogical 
support, using practice-oriented technologies, forms and methods; 

When developing the model the following tasks were solved: 
- the study of the characteristics and problems of educational and educational activities of subjects in 

the formation of professional intentions among students; 
- development of effective organizational and pedagogical conditions, the formation of students' 

readiness for choosing a profession, which, ultimately, led to a higher level of adaptation of high school 
students to the learning conditions in professional educational organizations, the formation of professional 
self-awareness; 

- determination of the forms of early vocational guidance that facilitate the selection by students of 
promising professions and specialties; 

- increasing the competitiveness and demand for graduates. 
The model we developed is universal and can be implemented and successfully implemented in the 

process of interaction of other types of educational organizations (Figure 1). 
The developed complex of program-methodological and informational support for the practice-

oriented interaction of educational organizations included: 
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- programs of extracurricular activities (in vocational guidance) in the social and general intellectual 
area (“Kaleidoscope of professions for 5th grade” and “Kaleidoscope of professions for 6-7th grade”); 

- Methodological manual “Atlas of popular professions and professional tests “Profession pass” for 
teachers of educational organizations of basic, secondary vocational and additional education; 

- Information resource “Atlas of popular professions and professional samples of the Republic of 
Khakassia “Pass to the profession”” (https://profproba-19.nethouse.ru), for senior students of secondary 
schools. 

At the propaedeutic stage of pedagogical support for the self-determination of schoolchildren (grades 
5-8) during the practice-oriented interaction of educational organizations, three integrative programs of 
extracurricular activities (in vocational guidance) in the social and general intellectual direction, 
“Kaleidoscope of professions” for grade 5, were implemented Kaleidoscope of professions "for grades 6-7, as 
well as several modules of the program of continuing education" Proffgid ". 

For example, in the 6th grade, the program was designed for 34 hours and provided for the 
performance of work in five compulsory sections: “People to People”, “Keepers of Nature”, “Lord of Signs”, 
“Animal Trainers”, “Creators of the Beautiful”. The principle of constructing the topics of the sections was 
the classification of types of professions by E. A. Klimov. Theoretical and practical material was aimed at 
deepening and expanding existing knowledge and ideas about the world of professions and practical skills. 

In the 7th grade, the program was also designed for 34 hours and provided for the performance of 
work in six compulsory sections: “Professions in the branches of education and health care”, “Professions in 
the branches of agriculture and forestry”, “Professions in the branches of construction and industry”, 
“Professions in the branches of trade, finance and credit”,“Professions of public administration and law and 
order”, “Professions of art, culture and mass communication systems”, The sense-forming principle of 
constructing the topics of the sections was the types of branches of professional activity. 

At the stages of pedagogical support for self-determination of schoolchildren “development of self-
awareness” (grades 8–9) and “refinement of social and professional choice”, the program “Prof-guide” of 
grades 8–9 was implemented. 

In the process of mastering the programs, the knowledge of students in the subject of technology was 
deepened and expanded, as well as advanced training in physics, computer science, geography, biology, and 
art was conducted. 

At the stage of pedagogical support of schoolchildren, called "the development of self-awareness", 
various forms of professional tests were actively used as practice-oriented methods of professional 
orientation: game, educational, educational, professional and professional. 
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The cycle of professional tests in the context of the formation of statuses of adequate identity was used 
to create conditions for the education of students with many assessments of “themselves in the profession”. 
Then, for further comparison of these assessments made on the basis of the results of each of the passed 
professional tests, to identify the best image of “oneself in the profession”, which is the closest to the idea of 
one’s own professional calling. 

Professional tests are aimed at: objectification of professional choice (visual practical acquaintance 
with the cycle of professions); immersion in the environment of practice-oriented educational space and 
practice-oriented professional activities; development of competence (professional self-determination, 
professional orientation, professional choice). 

Professional grading programs for WorldSkills competencies were offered for students in grades 8–11, 

which were conducted on the basis of professional educational organizations  WorldSkills competition sites 
(“Production of solid dosage forms for animals”, “Conducting didactic games for preschool children using 
an interactive whiteboard, “Creation of a business card site”, “Modern technologies for installing plumbing 
pipes”, “Work on a welding simulator”). 

Also, WorldSkills junior competitions are organized as part of the WorldSkills movement. In 2017, 
competitions were held by competencies - mobile robotics and electrical installation, where students of 
grades 5-11 took part. In 2018, the competition was held in 4 competencies (entrepreneurship, electrical 
installation, pre-school education, web design and development), where students in the 14-16 age group 
participated. Students performed competitive tasks according to WorldSkills standards. 

Psychological testing was conducted in two ninth grades of schools in the city of Abakan according to 
the "Methodology for Studying the Status of Professional Identity" by A. A. Azbel, A. G. Gretsov. The study 
involved one experimental class of students who had been studying extracurricular activities and additional 
education programs for five years (MBOU "Secondary School No. 24", 10 "A"), and one control class not 
included in the integration process of primary and secondary education (MBOU "Secondary school No. 10, 
10" A "). 

The analysis of the results of the impact of integration on the formation of the status of professional 
identity in high school students by this methodology showed that: 

˗ in the experimental class, students with the imposed status of professional identity were not 
identified, in the control class, 8% of students with this status of professional identity were identified; 

˗ in the status of a moratorium (crisis of choice), the number of students in two classes was equal to 
each other and amounted to 83%; 

˗ students with a formed professional identity in the experimental class revealed 58%, which was 25% 
more than in the control class. 

The results of the interpretation of the diagnostics performed on the reflexive component of 
professional self-determination of schoolchildren in the experimental classes are presented in Figure 2. 

 
Fig. 2. Level of formation of adequate statuses of professional identity 

The following indicators are defined: 7% of schoolchildren are not able to give an adequate self-esteem 
of professionally important qualities, inclinations, individual psychological characteristics and capabilities, 
are in the status of a diffuse (indefinite) professional identity; 

31% of optants are not able, without the help of others, to assess their professionally important 
qualities, inclinations, individual psychological characteristics and opportunities, are in the status of an 
imposed (predetermined) professional identity, or in the status of a moratorium, and only 62% are able to 

62

31
7

32
59

9

High Average Low
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give an adequate self-assessment of professionally important qualities , inclinations, individual 
psychological characteristics and capabilities, are in the status of achieved professional identity. 

In the course of practical training, teachers filled out professional sample cards to analyze satisfaction 
with the quality of their organization according to WorldSkills competencies and questionnaires in order to 
determine the degree of interest of a student in this type of activity. 

Based on the results of the questionnaire on the quality of professional sample organization, 
WorldSkills conducted an analysis. The analysis of professional samples showed that 94% of those who 
passed the test were interested in their professional activities, 95% appreciated the relevance, 70% of 
students have a desire to attend other professional tests, and 37% plan further professional education in this 
educational organization. 

Discussions and Conclusions 
 The results obtained made it possible to believe that the practice-oriented interaction of educational 

organizations of basic general, additional and vocational education has a positive effect on the formation of 
adequate professional identity statuses, which are of key importance for the further formation of a holistic 
professional identity, which is one of the main components of ego- human identity. 

The results of the analysis of the organization of professional samples according to WorldSkills 
competencies indicate the effectiveness of practice-oriented forms of support for professional self-
determination of students in the selection of promising professions and specialties. 

Competitions in the framework of the WorldSkills championship movement provided students with 
the opportunity to try their hand at a particular profession at the same time as students of secondary 
vocational education, get information about it directly from representatives of the professional community, 
understand how the industry works and see career prospects. 
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Abstract 
In the last decades, despeckling of agricultural Synthetic Aperture Radar (SAR) images is a kind of 

eminent and crucial fields for research. This research work presents a vast review of the different 
despeckling techniques. In this paper, we have done the studied about the different despeckling methods in 
addition to the pros and cons of each technique, different aspects which are employed to determine the 
property and classification of the despeckled agricultural SAR image. The aim of this paper is to help and 
make it easier for the researcher to select a suitable method for despeckling noise in agricultural SAR Images 
and also to determine the different purposes that help according to various types of despeckling techniques. 
Keywords: Agricultural SAR images, Speckle noise, SAR image creation, Despeckling Methods 

I. Introduction 
Synthetic Aperture Radar (SAR) is a type of RADAR and an active microwave sensor that emits 

microwaves and identifies the signal that is reflected back by the objects. SAR is totally different from static 
perceptible sensors [1]. SAR gives the high-resolution, high-disparity monitoring and scientific measurement 
of configuration characteristic when detecting from spacecrafts as it uses radar signals to collect data about 
the Earth's surface. SAR makes the arrangement to get benefits of the huge distance replication factors of 
radar signals and the cluster data organizing expertise and advancement of new digital devices as getting 
benefits of high-resolution allusion[2][3]. 

The major challenge on SAR image is that elementary character is usually concerned by multiplicative 
Speckle noise [4]. Moreover, the speckle-noise existence degrades the radiometric perseverance, land 
classification, and objects analysis. Thus, it emerges realistic to decrease the speckle-noise in agricultural 
SAR images, maintained that the fine details are not lost. There are various despeckling methods have been 
employed earlier for degrading the speckle-noise in agricultural SAR images such as local statistical methods 
sigma filter, Lee filter, Frost filter, Kun filter, Gamma filter, median filter and homomorphic. The wavelet-
based speckle reduction techniques enhance better performance than ordinary methods [5]. 

Table1. Commonly used Frequency bands, Frequency range, and wavelength for SAR model [6] 

Freq. Band Stand for Freq. Range(GHz) Wavelength 
Range(cm) 

Applications 

C Compromise 
between S&X 

4-8 4-8 Ocean, 
Agriculture 

L Long wave 1-2 50-30 Forest Mgmt., Soil 
wetness, 
Agricultural 

P Previous 0.3-1 60-120 Soil wetness, 
leaves 
Penetration 

X Exotic 8-12 2.5-4 Agriculture, 
ocean, High 
purpose radar 

Ka Kurz-above 27-47 0.75-1.2 High 
purpose radar 

Ku Kurz-under 14-18 1.7-2.5 Mapping of snow cover 
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II. Related Work 
M. Mastriani et al. (2004) [7]  introduced an improved preserves edge-directed smoothness of 

agricultural SAR images and the realistic existence of the introduced speckle-noise reduction method got 
verified by comparing results with other popular speckle-noise reduction techniques in agricultural SAR 
images. 

Syed Musharaf Ali et al. (2007) [8] developed a wavelet-based speckle-noise reduction method for 
removing the speckle-noise in agricultural SAR images, which employs undecimated transformation of 
wavelet, Wiener filter and mean filter. The efficiency of the proposed method is better in preserving the fine 
details of the agricultural SAR image but the measurement cost is high.  

J. Jennifer Ranjani et al. (2010) [9] proposed the dual-tree complex wavelet transform related to the 
speckle-noise reduction method in agricultural SAR image using inter-level dependency. This method 
employs a higher posteriori estimator in the prototype. This technique is better in restraining the speckle-
noise in the homogeneous regions and it has better ability to preserve the edges. 

Heng-Chao Li et al.  (2013) [10] brought in a modern Bayesian multi-level method to remove the 
speckle-noise in agricultural SAR images with non-homomorphic approach. The procedure involve for 
removing the multiplicative speckle-noise, speckle addition employed by linear decomposition. Latterly in 
SWT, a two-sided general Gamma distribution is introduced in the beginning to deal with the heavy-tailed 
behavior of wavelet factors of the despeckled reflectivity. The employed compressed principle implements 
thresholding on the angled element of the image which leads to the horizontal and vertical elements are not 
filtered, so there is a huge enhancement scope in the speckle-noise reduction procedure. 

Diwakar et al. (2014) [11] introduced a noise reduction method with better enhancement 
characteristics of the agricultural SAR image employing the wavelet packet threshold technique and 
adaptive wiener filtering. This technique is very efficient to remove the blurring of image but some high 
contrast and highly textured regions are still not processed. 

R. Sethunadh et al. (2014) [12] proposed a modern adaptive speckle-noise reduction process in the 
spatial domain to make use of the directionlet transform factors with statistical interscale dependency of the 
in agricultural SAR image; the efficiency of this method is very high to preserve the highly textured area. 

Bin Xu et al. (2015) [13] introduced a speckle-noise reduction method relies on transform-domain 
filtering and patch sequencing. Log transform with prejudice correction is implemented on the agricultural 
SAR image to transform the behavior of speckle to additive from multiplicative. This method has better 
ability to reduce the speckle-noise in agricultural SAR images and the execution time of this method is very 
suitable for the implemented application of the agricultural SAR image processing. 

 Choongsang et al. (2016) [14] brought in an effective smoothing method using active five directional 
partial product-related image smoothing and parallel texture formation. Earlier, a similar mechanism makes 
use of, speckle-noise agricultural SAR images pre-processing the anisotropic diffusion was employed. To 
remove the speckle-noise make use of anisotropic diffusion is a non-Bayesian approach. The anisotropic 
diffusion is a popular technique to preserve the fine details image such as edges and lines. 

Kumar et al. (2016) [15] introduced a two-phase despeckling method, firstly despeckle make use of 
wavelet thresholding go along with its method noise thresholding and the second phase contains 
aggregation in the wavelet domain, this method is highly efficient in detail preservation but the 
measurement cost is very high due to two-stage process. 

Singh et al. (2017) [16] developed a homomorphic method to make use of method-noise-thresholding 
where anisotropic diffusion is employed as a pre-processing step using db2 based 2D-DWT. Median and 
Wiener filters are employed on the approximate and details parts of the agricultural SAR image to reduce 
blurring. Method-noise-thresholding is implemented as the post-processing step in the speckle-noise 
reduction process that processes the unfiltered part of the despeckled image. This work represents best 
results with regards to speckle-noise reduction, edge-preserving and removing the blurry regions but still, 
there is a scope of enhancement by the proper and correct use of method noise approach. 

III. Detailed of Image Noise 

There are different types of noise exists in agricultural SAR image which have discussed in the 
following table: 

http://www.ijaep.com/
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Table 2: Types of Noise with despeckling Methods [17] 

SI. 
No. 

Noise Types Description Despeckling 
Method 

Example 

 
 
 
 
 
1 

 
 
 
 
 
Gaussian 
noise[18] 

It is a statistical noise whereof 
density function and the normal 
distribution both are equal to each 
other.  
 
 
In every intensity of the pixel, It is 
additive, distribution of Gaussian 
and not dependent. 
 
It is also known as amplification 
noise. 
 

 
 
 
 
 
Wiener filter 

 
 

 

 
 
 
 
 
 
2 

 
 
 
 
 
Salt-and-
Pepper noise 
[19] 

Salt noise is highly possible at high-
intensity pixels in wide areas. 
 
Pepper noise is less possible at less-
intensity pixels in bright areas. 
 
It is distributed as fat-tail.  
 
It is also called spike noise or 
impulsive noise. 

 
 
 
 
Medium filter, 
Morphological 
filter 

 
 
 
 

 
 
 
 
3 

 
 
 
Poisson 
noise 
[20] 

 
It is also known as shot noise and e-
noise. 
 
It becomes visible because of the e-
circuit or photons in the digital 
device, which increases statistical 
disturbance in the analysis. 

 

 
Bilateral Filter, 
Directional 
adaptive center 
weighted 
median filter 
(DACWMF) 

 
 

   
 
 
 
 
4 

 
 
 
Quantization 
noise 
[21] 

 
It is also called uniform noise. 
 
It inherent in an image because of the 
quantizing pixels of a captured image 
to several discrete levels. 
 
 

Uniform scalar 
quantization, 
Adaptive scalar 
quantization, 
Vector 
quantization 

  

 
 
 
 
5 

 
 
 
 
Clutter noise 
[22] 

It is arbitrary and has thermal noise 
like characteristics. 
 
There are three classified area of 
clutter noise: 

 Surface clutter 

 Volume clutters and 

 Point clutter ground such as 

 
 
 
Adaptive 
spatial-
temporal 
filtering, 
SVD Method 
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trees, vegetation, ground 
terrain, artificial structures, 
and sea. 

 
 

 
 

 
 
 
 
6 

 
 
 
White noise 

[23] 

It is generally sequencing in a 
rectangular gripe. 
 
It has a homogeneous probability 
distribution over the few gaps; “good 
masking agent”. 
 

 
 
 
Low pass filter 

 

 
 
   

 
7 

Brownian 
noise[24] 

Synthesize of white noise. 
 
It is generally distributed over the 
image. 

Mean filter, 
Wiener filter, 
homomorphic 
filter 

 

 
 
 
 
8 

 
 
 
Speckle 
Noise 

[25] 

In the real SAR image, the texture is 
distressed due to non-additive noise 
types, called speckle noise. 
 
It is multiplicative in nature, granular 
form, and zero-mean white with 
variance σ2. 

 
 
Bayesian 
Approach, 
Non-Bayesian 
Approach 
 
 

 
 

 

IV. Method Comparison 
The different techniques which use to despeckle the noise in agricultural SAR images have discussed 

with their pros and cons in the following table: 

Table 3: Pros and Cons of Different Despeckling Methods of Agricultural SAR Images [26]. 

SI. No. Techniques Pros Cons 

 
 
1 

 
 
Spatial based Filter[27] 

Give better results for a small 
size window. 
 
The time-domain leads to less 
complexity. 

Small spot formations are 
treated as noise. 
 
Unable to preserve fine details 
of images. 

 
2 

 
Wavelet-Based Technique[28] 

 
Time and frequency 
Information 

Threshold value = false 
Results=Produces artifacts 
 
Decomposition level >1 
Results = Introduce blur 

3  Transform Based[29] Preserves the fine details of 
an image. 

Not adept when noise is more. 

V. Performance Analyzing Parameters 
The performance of each speckle-noise reduction method can be measured by comparing both the 

speckled and despeckled 
agricultural SAR image. In this section, we have discussed the various performance analyzing 

parameters which help to estimates the performance of the despeckling methods in agricultural SAR images 
in the following table: 
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Table 4: Performance Analyzing Parameters with Formula [30]. 

SI. 
No. 

Parameters Descriptions Formula 

 
 
1 

 
 
Signal-to-Noise 

Ratio(SNR)[31] 

It helps to calculate the 
smoothness in the identical 
region of an image. 

          

           SNR = 10 log10
𝝈𝒈

𝟐

𝝈𝒆
𝟐  

Where, 
𝜎𝑔

2- Variance of despeckled    image. 

𝜎𝑒
2

  - Variance of error. 

 
 
 
2 

 
 
 
Inherent Signal-to-noise 
ratio (ISNR) 
[32] 
 
 
 

It is employed to estimate 
the single look 
characteristics of the 
agricultural SAR image.  
 
It is determined with ratio 
of intensity image mean 
square and the intensity 
image variance. 
 

    
 
 

     ISNR1 =  
𝑴𝒆𝒂𝒏(𝑰)

𝟐

𝑽𝒂𝒓𝒊𝒂𝒏𝒄𝒆(𝑰)
 

 

 
 
 
 
3 

 
 
 
 
Equivalent Number of 
looks (ENL)[33] 

To find out the average 
value during the post-
processing of SAR 
analysis.  
 
It is determined with ratio 
of mean square and the 
standard deviation of the 
processed image. 

 
 
 
 

ENL = 
𝑴𝒆𝒂𝒏(𝒐)

𝟐

𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝑫𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏(𝒐)
𝟐  

 
 
 
 
 
4 

 
 
 
 
 
Structural Similarity 

Index(SSI)[34] 

It is also known as speckle 
repression index 
 
With the help of this 
method to calculate the 
adept of the despeckling 
technique. 
 
It is the ratio of the 
standard deviation of 
agricultural SAR images 
before and after 
preprocessing. 
 
If SSI>1: Always shows the 
huge speckle-noise 
restraint. 

 
 
 
 

 SSI = 
√𝑽𝒂𝒓𝒊𝒂𝒏𝒄𝒆(𝑭).𝒎𝒆𝒂𝒏(𝑰)

√𝑽𝒂𝒓𝒊𝒂𝒏𝒄𝒆(𝑰).𝒎𝒆𝒂𝒏(𝑭)
 

 
 
 
5 

 
 
Speckle Image Statistical 

Analysis (SISA)[35] 

It is the ratio between the 
real agricultural SAR 
image and the despeckled 
agricultural SAR image 
pixel values.  
 
If SISA≅ 1, 

 
 
 

SISA = 
𝒐𝒓𝒊𝒈𝒊𝒏𝒂𝒍 𝒊𝒎𝒂𝒈𝒆 𝒗𝒂𝒍𝒖𝒆𝒔

𝒇𝒊𝒍𝒕𝒆𝒓𝒆𝒅 𝒊𝒎𝒂𝒈𝒆 𝒗𝒂𝒍𝒖𝒆𝒔
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Results = better-
despeckled image 

 
 
6 

 
 
Edge Enhancing Index 

(EEI)[36] 

With the help of this to get 
the degree of edge- 
preservation.  
 
Greater EEI value gives 
better preservation. 

          

EEI = 
∑|𝑭𝟏−𝑭𝟐|

∑|𝑰𝟏−𝑰𝟐|
 

 
7 

 
Figure Of Merit (FOM) 

[37] 
 

It helps to determine the 
edge improvement.  
 
FOM range [0 to 1] 
 

 

              FOM = 
𝑺𝑵𝑹𝑶

𝑺𝑵𝑹𝒊
 

 
 
 
8 

 
 
 
Edge Preservation Index 
(EPI)[38] 

It is also an edge-
preserving framework. 
 
EPI range [0, 1] 
 
It helps to signify the 
preserved edge numbers. 

 
 
 

EPI = 
𝑮𝒓𝒂𝒅𝒊𝒆𝒏𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒍𝒕𝒆𝒓𝒆𝒅 𝒆𝒅𝒈𝒆𝒔

𝑮𝒓𝒂𝒅𝒊𝒆𝒏𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒏𝒐𝒊𝒔𝒚 𝒆𝒅𝒈𝒆𝒔
 

 
 
 
 
 
 
9 

 
 
 
 
 
Mean Structural Similarity 
index Matrix 

(MSSIM)[39] 

This method helps to 
analyze speckle-noise 
reduction technique 
performances.  
 
It is computed on various 
image windows with a 
similar size. 
 

 
 
 

MSSIM=
( 𝟐𝝁𝒙𝝁𝒚+𝒄𝟏)(𝟐𝝈𝒙𝒚+𝒄𝟐)

(𝝁𝒙
𝟐+𝝁𝒚

𝟐+𝒄𝟏)(𝝁𝒙
𝟐+𝝁𝒚

𝟐+𝒄𝟐)
 

 
 𝝁𝒙, 𝝁𝒚 = the average of x and y 

𝝈𝒙𝒚 = the covariance of x and y 
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Mean Square Error (MSE) 
& Root Mean 

Square Error(RMSE) [40] 

It is employed to 
determine the change in 
quality between the real 
and despeckled image. 

 

MSE = ∑ [𝑰(𝒊, 𝒋) − 𝑭(𝒊, 𝒋)]𝟐 𝑵𝟐⁄𝑵
𝒊=𝒋=𝟏  

 

RMSE = √𝑴𝑺𝑬 
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Peak signal-to-noise ratio 
(PSNR) [41] 

This parameter is used 
very commonly, to analyze 
the speckle-noise 
reduction techniques 
performance. 
 
It also helps to determine 
the intensity changes 
among the speckled and 
despeckled agricultural 
SAR image.  
 
Higher PSNR value shows 
the high quality of a 
filtered image. 

 
 
 
 
 
 
 PSNR =  
 
=20 log10 (MAX) - 10 log10(MSE) 
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Speckle Suppression and 
Mean Preservation 

Less values of SMPI 
signify improve the 
performance with regards 

SMPI= Q×
√𝒗𝒂𝒓(𝑭)

√𝒗𝒂𝒓(𝑰)
 

Q= R+|𝒎𝒆𝒂𝒏(𝑰) − 𝒎𝒆𝒂𝒏(𝑭)| 
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Index (SMPI) [42] to mean existence and 
noise reduction. 

Where, 

R= 
𝐦𝐚𝐱(𝒎𝒆𝒂𝒏(𝑭))−𝐦𝐢𝐧 (𝒎𝒆𝒂𝒏(𝑭))

𝒎𝒆𝒂𝒏(𝑰)
 

V. Conclusion 
There are various agricultural SAR image speckle-noise reduction techniques that have been 

developed by the researcher but to preserve the fine details and maintain the characteristics of the processed 
image is still a challenging task in the field of speckle-noise reduction in agricultural SAR image [43]. The 
majority of the despeckling methods only smoothened the edges, but not improved the edges. This paper 
has reviewed the different types of noise which are inherent in SAR based agricultural images, also focused 
on the various type of existing speckle-noise reduction methods which remove the multiplicative noise in 
agricultural SAR images [44]. The different analyzing parameters employed to determine the performance of 
speckle-noise reduction techniques that restrain speckle-noise in agricultural SAR images. The most frequent 
parameters are employed to analyze the efficiency of speckle-noise reduction methods such as MSE, PSNR, 
and SNR [45]. After the critical review of different despeckling techniques in the agricultural SAR image, we 
have identified and reached to this conclusion that the more robust speckle-noise reduction methods are still 
highly demandable in the area of speckle-noise reduction method in agricultural SAR images and also 
proposed that to obtain the better precise results with the fusion of Non-Bayesian despeckling methods.  
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Abstract 

The relevance of the studying problem is due to the issues arising in connection with the lack of 
proper legal regulation at the legislative level of lobbying in the Russian Federation, as well as with the 
difficulties appearing in the process of theoretical substantiation of these definitions. In this regard, this 
article is aimed at a comprehensive analysis of the phenomenon of lobbyism as a set of techniques and ways 
to expand dialogue between the state and society in order to harmonize public and private interests. The 
leading approach to the study of this problem is to determine the specifics of the mechanism of their 
application, which allows to identify latent schemes generating corrupt behavior. The article summarizes the 
problematic issues related to the need to adopt new legislative acts and introduce changes to the system and 
structure of state authorities, as well as the doctrinal approach to the subject under consideration. 
Keywords: lobbyism, pressure groups, methods of lobbying companies, corruption, corruption behavior, the 
right to receive information about the activities of state authorities and local self-government, lobbying 
activities 

Introduction 
The topic of lobbying today is one of the most discussed both from a political and legal point of 

view. The problem of advancing their interests by pressure groups is rather serious and attempts to 
resolve it have been going on for many years. 

This is due primarily to the fact that pluralism of interests affecting state power is one of the basic 
and most important principles of the formation and functioning of a rule of law state. 

A modern democratic state is obliged to guarantee everyone the opportunity to ensure the 
fulfillment of their interests at the political and legislative levels through civilized mechanisms for 
citizens to appeal to government bodies. 

Lobbyism is a combination of methods and technologies that facilitate a dialogue between the 
population and government to achieve specific goals. In addition, lobbying is an important tool to 
maximize the inclusion of the population in the political and managerial process and, accordingly, to 
ensure guaranteed rights of citizens of the state to participate in the political process. 

The first country to attempt to introduce political lobbying in the legal field was the United States. 
Lobbying is a part of American political culture and is a prestigious type of professional activity. There is 
even the concept of a “fifth branch of government1,” as some experts call lobbyism. 

Thanks to the development of lobbying activities around the world, the creation of professional 
organizations, various events on this topic, as well as openness and publicity, the world community is 

                                                           
1 Dispelling the negative perceptions about lobbying // Association of Accredited Public Policy Advocates to 
the European Union. 2015. [Electronic resource]. URL: http://www.aalep.eu/dispelling-negative-perceptions-
about-lobbying. 
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beginning to recognize the need for the right regulation of lobbying, while in the Russian Federation, 
legislators refuse to recognize lobbying as a factor which needs to be regulated. 

The relevance of this study is provided by several factors. Lobbying is one of the necessary 
elements for the full functioning of the rule of law and for the constitutionally enshrined rights of 
citizens. Without normative regulation of lobbying, citizens lack legislatively secured mechanisms of 
pressure on public authorities, which, in turn, leads to weakening of the institution of representation of 
citizens in the state. S.V. Maslennikova quite rightly speaks about this, outlining the problem of 
representing the interests of social groups in government in the Russian Federation, and indicating that 
there are no controlled tools in Russia for the legitimate promotion of the interests of social groups in 
power structures1. 

And this situation exists throughout the entire period of the formation of post-Soviet statehood, 
despite the fact that the need to develop regulatory tools for the possibility of interaction between civil 
society and the government is directly fixed in Art. 32 and 33 of the Constitution of the Russian 
Federation. 

Today more and more diverse studies are appearing both in the Russian and foreign scientific 
community aimed both at identifying the theoretical foundations of lobbying themselves and at the 
possibility of its practical use considering the existing legislative features in various countries. 
Accordingly, there is a significant discrepancy in the opinions of the competent authorities and scientific 
structures regarding the ways of regulatory regulation of lobbying activities. 

In this case, one should take into account the fact that lobbying is not considered as a separate type 
of activity in Russian legal practice, which is a serious omission. Accordingly, today it is very difficult to 
distinguish not political science, but legal scientific research, considering the possibility of legislative acts 
regulating lobbying activities in the Russian legal space. 

Speaking about the need for normative regulation of lobbyism in Russia, one should take into 
account the rich legislative experience of the United States of America and EU countries in regulating 
lobbying activities. Nowadays, the Russian Federation really needs to use this experience to solve a whole 
range of problems that have already matured in this area, taking into account the need to ensure the state 
harmoniously expresses both private and public interest for the purpose of sustained social development. 

Lobbying today is one of the important components that play a role in the formation and 
development of international relations, which means that it is necessary to develop legislation in this area 
in Russia and bring it closer to international standards. 

And finally, the relevance of the study is confirmed by many existing but still not adopted bills to 
regulate lobbying activities in Russia. Here are just a few: Law № 97801795-2 of June 2, 1997, “On the 
Legal Basics of Lobbying Activities in Federal Government Agencies2”; Law № 396138-3 of November 24, 
2003, “On lobbying activities in federal government bodies3”; Law № 410475-6 of December 17, 2013, “On 
the Procedure for Promoting the Interests of Commercial Organizations and Individual Entrepreneurs in 
State and Local Government4”; the reintroduction of this law took place on 07.07.2015 at the initiative of 
Nikolai Levichev, vice speaker of the State Duma of the Federal Assembly of the Russian Federation, but 
again did not end with the adoption of the legislative act. 

                                                           
1 Maslennikova S.V. The right of citizens to national representation in the Russian Federation: the dissertation Candidte 
of Legal Sciences: 12.00.02. Moscow, 2001. P.199. 
2 Draft Federal Law No. 97801795-2 “On the Legal Basics of Lobbying in Federal Government Agencies” (amended by 
the State Duma of the Federal Assembly of the Russian Federation, text dated 02.06.1997) // Consultant Plus. 2018. 
[Electronic resource]. URL: http://www.consultant.ru/cons/cgi/online.cgi?req = doc & base = PRJ & n = 34479 # 
021538903906012008. 
3 Draft Federal Law No. 396138-3 “On lobbying activities in federal government bodies” (amended by the State Duma 
of the Federal Assembly of the Russian Federation, text as of November 24, 2003) // Consultant Plus. 2018. [Electronic 
resource]. URL: http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=PRJ&n = 29107 # 05836914224300092. 
4 Draft Federal Law No. 410475-6 “On the Procedure for Promoting the Interests of Commercial Organizations and 
Individual Entrepreneurs in Government and Local Government” (amended by the RF State Duma, text as of December 
17, 2013) // Consultant Plus. 2018. [Electronicresource]. URL:  
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=PRJ&n=113740#006128146146251523. 
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In addition, the regulation of the activities of professional lobbyists is provided for by the National 
Anti- Corruption Plan1. 

Methodology The study is based on the dialectical method of cognition of political, legal and socio-
economic processes and phenomena, which made it possible to carry out a comprehensive analysis, 
generalization, systematization and classification of the interrelated relationships that make up its object. 
In addition, a complex of general scientific (analysis and synthesis, ascent from the abstract to the 
concrete and from the 

concrete to the abstract, systemic) and special (formal-legal, comparative-legal) methods have been 
used. Their correct use allows us to determine the theoretical foundations of lobbying in the Russian 
Federation, to identify patterns of development of the phenomenon under study, ways to improve the 
regulatory regulation of this group of public relations. 

Despite the absence of legislative regulation, lobbyism exists and is developing as a phenomenon 
in Russia. 

The main objects of lobbying efforts in Russia are the Government of the Russian Federation, the 
Administration of the President of the Russian Federation, ministries, the State Duma of the Federal 
Assembly of the Russian Federation, as well as the judicial authorities. There are some more objects, but 
they are significantly less significant. Each of these objects is of interest for different purposes of lobbying 
and requires a special relationship. 

A. Germanovich highlights the three most common methods of lobbying campaigns in Russia. 
The first one is the model that is closest to “Western” standards, in which companies create an 

industry association, realizing the need for representation in state authorities in order to change the 
situation unfavorable for them. Then money is sent to this association legally. 

The second method is a non-public “problem solving” with closed doors in offices, where informal 
acquaintances and friendships, and often family ties, are used. 

And finally, the third option is the use of frankly illegal methods: pressure, bribery and blackmail. 
Today, the most common way is the second, that is, informal and informal promotion of their 

interests in a non-public setting. The first option is still not too common2. In Russia neither lobbying nor 
GR management have been very popular for a while, and there are two reasons for this. The first is the 
fact that in Russia large business has had a huge influence on the government for a long time, and 
therefore it has not been necessary to spend large sums of money either on hiring lobbyists or on 
maintaining a staff of GR-management specialists. However, with the advent of Vladimir Putin, the 
situation has changed. The state ensured dominance in both the political and economic spheres, as a 
result of which corporations began to lose their positions in influencing key decisions. This has led to the 
creation of new platforms for socio-political dialogue, and corporations turned to Western experience to 
advance their interests. 

The second reason is the perception by the population of any communication between business 
and government as corruption activity. In the post-Soviet times lobbying alongside with favoritism, 
protectionism, nepotism etc. traditionally refers to activities that are judged to be related to corruption. 
So, for example, domestic researchers note that the basis of the negative attitude towards this and other 
similar phenomena lies inherently in them to illegally obtain advantages, although not initially material 
but which in their turn provide access to receive material goods, the size of which can incomparably 
exceed the income from primitive bribery. 

The desire of business to direct levers of economic management is the desire to subjugate power, in 
this desire, business grows together with organized crime, which poses a direct threat to state and 
national security3”. 

                                                           
1 Decree of the President of the Russian Federation of June 29, 2018 No. 378 “On the National Anti-Corruption Plan for 
2018 - 2020” // Official network resources of the President of Russia [Electronic resource]. URL: 
http://www.kremlin.ru/acts/bank/43253. 
2 GR in Russia is more than lobbyism [Electronic resource] // BBC Russian Service http://www.bbc.com/ 
russian / business / 2011/09 / 110919_gr_russia_lobbying.shtml. 
3 Kirpichnikov A. Bribe and corruption in Russia. St. Petersburg, 2007.p. 152. 
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As mentioned above, in Russia since 1995, several attempts have been made to adopt a law on 
lobbyism (the interaction of business representatives and public authorities). Several bills have widely 
been discussed at round tables and in committees of the State Duma of the Russian Federation. Of 
interest in this regard is the statement made by Chairman of the Federation Council Sergei Mironov in 
2003 that he did not consider it timely to raise the question of the development of the Russian law on 
lobbying. “Russia has many other problems, more important than this very narrow, special 
parliamentary problem - the legitimization and regulation of lobbyism.” By the way, he noted that, “there 
is nothing to worry about lobbyism itself1.” 

In fact, it can be said that despite the lack of clear normative regulation of lobbying activity as such, 
Russian legislation, which can be used and is already used in practice to advance the interests of 
entrepreneurs, is quite extensive. It provides for the possibility of organizations to influence the power 
that was formed back in the Soviet period, but adapted to modern conditions of the development of 
Russia (for example, citizens' appeals), and also includes relatively new mechanisms for participation in 
managing state affairs (for example, online discussion of draft acts within the framework of work Open 
Government Concept2). 

Besides, today lobbying activities are partially regulated by the Federal Law of December 25, 2008 
№ 273- FL on Combating Corruption. This law considers the corruption component of exerting pressure 
on the authorities by groups in order to promote their interests and provides liability for such actions. 

An analysis of the provisions of the Federal Law of December 25, 2008 № 273-FL “On Combating 
Corruption3”, as well as of one of the latest bills № 410475-6 “4On the Procedure for Promoting the 
Interests of Commercial Organizations and Individual Entrepreneurs in Government and Local 
Government” allows you to specify to their main problem. They consider lobbying activities exclusively 
in relation to the commercial sphere, without considering the possibility of using this type of activity in 
the context of providing citizens with their constitutional rights. 

So, in particular, the draft Federal Law № 410475-6 “On the procedure for promoting the interests 
of commercial organizations and individual entrepreneurs in government and local governments” is 
intended to regulate public relations related to the promotion of the interests of commercial organizations 
and individual entrepreneurs in government and local self-government, the activities of self-regulatory 
organizations of representatives of interests, fill the existing gap in the legislation, established it civilized 
rules promoting the interests of commercial structures in government, increase the openness and 
transparency of interaction between business and government, to promote the decriminalization of this 
interaction as a whole. 

At the same time, the bill also considers the constitutional and legal basis (in the field of providing 
citizens with the opportunity to participate in the political life of the state), but this aspect is only 
indirectly affected in the bill. The Federal Law “On Combating Corruption” generally considers lobbying 
activities exclusively through the prism of combating corruption in society, that is, as corruption 
behavior. 

Accordingly, speaking about these acts, it is necessary to more specifically outline the solutions to 
the problem of the institution of representation in the Russian Federation and to mandatory consider the 
activities of non-profit lobbying organizations. 

To create lobbyism, it is necessary to guarantee the right of citizens to information on draft public-
power decisions. The requirement to disclose this information is enshrined in Federal Law of February 9, 
2009 № 8-FL “On Ensuring Access to Information on the Activities of State Bodies and Local Self-

                                                           
1 Vandenko I. Price request. Speakers of parliamentary chambers did not agree on lobbyism // Novye Izvestia, 2003. Dec 
25. 
2 Resource "Open Government" [Electronic resource] // URL: http: //open.gov.ru/event/5598187. 
3 Federal Law of December 25, 2008 № 273-ФЗ "On Combating Corruption" (as amended on December 28, 2017) // 
Collected Legislation of the Russian Federation. 2008. No. 52 (part 1). Art. 6228. 
4 Explanatory notes to the bill №. 410475-6 “On the procedure for promoting the interests of commercial organizations 
and individual entrepreneurs in government bodies and local self-government” dated 12/17/2013 // Consultant Plus. 
2018. [Electronicresource]. URL:  
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=PRJ&n=113740#006128146146251523 
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Government Bodies1”. Advancing the interests of organizations is possible through appeals to bodies and 
officials. The right to appeal is substantively regulated in the Federal Law of May 2, 2006 № 59-FL “On 
the Procedure for Considering Appeals of Citizens of the Russian Federation”. Other acts, including 
regulations of executive bodies, establish the obligations of these structures to disclose information about 
their activities, and to respond appropriately to citizens' appeals2. 

Another possible method today for the impact of non-governmental organizations on government 
is the method of “expert opinion”. In this case, organizations can advance their interests through 
participation in specialized examinations, which are carried out in connection with the need for civil 
assessments of certain types of activities. 

Actual legislation also allows individual entities to defend their opinion in the field of contact with 
authorities, to make proposals for optimizing legislation and to participate in the discussion of draft 
separate regulatory acts (in particular, Articles 6 and 22 of Federal Law № 315-FL from December 1, 2007 
“On Self- Regulating Organizations3”; Article 13 of the Federal Law of November 27, 2002 № 156-FL “On 
the Association of Employers4 ”). 

Such technologies can be attributed to lobbying activities, however, it is obviously impossible to 
consider such a control tool as full-fledged. Some of these mechanisms are part of the institution of public 
control, within the framework of which lobbyism is obviously also possible. In the literature, public 
control includes public discussions (hearings), the creation of advisory bodies, conducting public expert 
reviews, evaluating various programs, developing draft regulatory legal acts, monitoring the 
implementation of decisions made by public authorities, and applying to citizens with suggestions, 
statements and complaints5. 

The specificity of lobbyism is that its rooting in the state depends on certain working conditions of 
the entire power system. This refers, in particular: a sufficient level of openness of this system, a sufficient 
level of party building, as well as a significant place for parliament in the legislative process. An 
obligatory component of this system is also an institutionalized opposition. Joseph Wilde, deputy head of 
the State Service for the Structure of Government Agencies of Canada, at a seminar at the Ministry of 
Economic Development of the Russian Federation on June 8, 2012 noted the importance of initiating an 
investigation by the authorized representative of the opposition party of a violation of lobbying 
legislation. Russian literature also recognizes that lobbying is possible only along with improving 
legislation: it is necessary "to legalize lobbying activity, linking it with the adoption of a system of 
regulatory legal acts on parliamentary (parliamentary) ethics and anti-corruption laws that provide for 
the establishment of legal liability measures6." 

The regulation of lobbyism in Russia is usually considered exclusively in the context of the fight 
against corruption. This is partly true, since countering the corruption component is an extremely 
important aspect of this type of legislation. However, it is fundamentally incorrect to consider lobbying 

                                                           
1 Federal Law dated 09.02.2009 No. 8-FL “On providing access to information on the activities of state bodies 

and local authorities” (as amended on 12.28.2017) // Collection of legislation of the Russian Federation. 2009. 

No. 7. Art. 776. 
2 Federal Law of May 2, 2006 No. 59-FL “On the Procedure for Considering Appeals of Citizens of the Russian 

Federation” (as amended on November 27, 2017) // Collection of legislation of the Russian Federation. 2006. No. 19. 

Art. 2060. 
3 Federal law dated 01.12. 2007, No. 315-FL “On Self-Regulatory Organizations” (as amended on July 3, 2016) // 

Collected Legislation of the Russian Federation. 2007. No. 49. Article 6076. 
4 Federal Law of November 27, 2002 No. 156-FL “On the Association of Employers” (as amended on November 28, 

2015) // Collected Legislation of the Russian Federation. 2002. No. 48. Article 4741. 
5 Zabralova O.S. Development of public control in the field of activity of executive authorities: Author. diss .............. cand. 

legal 

sciences. M., 2012.p. 9; Lipchanskaya M. A. Participation of citizens in the management of state affairs: 

constitutional and legal research. Abstract. diss. ... Dr. jur. sciences. Saratov, 2012.p. 15. 
6 Sirotenko S. P. Legal regulation of lobbyism (Russian and foreign experience): Author. diss .............. cand. legal sciences. 
St.Petersburg, 2011.p. 7. 
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regulation exclusively in this vein. Lobbyism is a mechanism for expressing “private” interests in the 
activities of the political system; development of freedom of influence on the government (proclamation 
of its guarantees in accordance with a public request). And this also needs to be considered when 
developing and adopting legal norms. 

S.V. Vasilyeva identifies three main areas that should be developed in Russian legislation in order 
to correctly integrate the institution of lobbying into the existing regulatory system: 

- development of the right to information; 

- improvement of public examination; 

- encouraging various forms of consultation between authorities and organizations. 
These areas cover almost all the actions of Russian lobbyists, which they designate as services to 

promote the interests of organizations in the activities of government bodies12. 
Speaking about the right to information in Russia, firstly, it is worth mentioning the Federal Law 

“On Ensuring Access to Information on the Activities of State Bodies and Local Self-Government Bodies”, 
which includes within its scope of regulation the issues of open functioning of not only executive bodies, 
but also legislative bodies authorities. 

However, this law, for all its importance, does not provide sufficient transparency of information 
for the population. The importance of the right to information in connection with the influence of citizens 
on power, based on current legislation, is clearly underestimated. In the Rules of Procedure of the State 
Duma, for example, the provisions of the Law on Ensuring Access to Information do not find proper 
development. The Rules of Procedure of the Chamber contain rules on the availability of information to 
authorized entities of the legislative process. And this guarantees accessibility only to persons with a 
formal status, and not to citizens and organizations in general. 

Thanks to the Automated System for Supporting Legislative Activities, information on meetings 
held by the State Duma and adopted bills has become much easier to obtain, however, the results of 
independent examinations are not available on electronic public resources, which significantly reduces 
the value of the information posted. 

Accordingly, the limited right to receive information is one of the obstacles to possible competent 
lobbying activities. 

Another important problem is the lack of proper legislative regulation of the right to examination 
in Russia. 

The participation of organizations in the examination is often limited by unacceptable 
administrative barriers. One of them is the accreditation of independent experts by the Ministry of Justice 
of the Russian Federation (paragraph 4 of the Rules for the conduct of anti-corruption examination of 
regulatory legal acts and draft regulatory legal acts, approved by Decree of the Government of the 
Russian Federation № 96 of February 26, 2010 20). But it should be understood that the argumentation of 
such a restriction on the right to examination does not fit into the format of freedom of influence on the 
authorities. 

We believe that the participation of various organizations can seriously improve both the quality 
and relevance of adopted bills and their legitimacy in conducting independent examinations when 
considering a bill through consideration from various points of view. 

Also, one should not forget about the relationship of independent examinations with the right of 
citizens to receive information, which means that such examinations can increase the involvement of the 

                                                           
1 Vasilieva S.V. The legal institute of lobbyism in Russia: an assessment of the legislation and the prospects of 
formation // Comparative constitutional review. 2013. No. 1. P. 140. 
2 Decree of the Government of the Russian Federation of February 26, 2010 No. 96 “On anti-corruption expertise of 
regulatory legal acts and draft regulatory legal acts” (together with “Rules for conducting anti-corruption expertise of 
regulatory legal acts and draft regulatory legal acts”, “Methodology for conducting anti-corruption expertise of 
regulatory legal acts and draft regulatory legal acts ”) (amended on July 10, 2017) // Collection of legislation of the 
Russian Federation. 2010. No. 10. Art. 1084. 
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population in the political and legal process and, accordingly, the representation mechanism will be more 
successfully implemented. 

The right of non-governmental associations to independent examinations of the draft laws under 
consideration is the most important tool that allows society to influence decisions made by authorities. 

In addition to the already discussed public discussions, examinations and expert advice, social 
partnership and the influence on the power of self-regulatory organizations, the complicity of citizens 
and state bodies in making public-power decisions is actively developing as part of the activities of public 
councils under government bodies. Moreover, in accordance with Article 15 of the Federal Law “On 
Ensuring Access to Information”, state bodies must ensure the possibility of the presence of citizens 
(individuals), including representatives of organizations (legal entities), public associations at their 
collegial meetings. Substantiates a new level of interaction between citizens and public authorities, which 
can be described as "mutual penetration." This refers to the functioning of these institutions not only as 
individual or group entities that exercise power, but also as an organized and built network of relations 
between state structures and society1. 

Accordingly, in order to develop consultations between the authorities and organizations, it would 
make sense to organize the possibility of consultations between specific employees of the government 
apparatus and representatives of organizations within the framework of the regulation, and to allow, in 
certain cases, the initiation of parliamentary hearings by the public2. 

From this we can conclude that any activity related to the society’s attempt to influence state or 
municipal authority in the framework of legislative activity is forced to integrate into the existing system 
of legislation, which is not only not perfect today, but also does not imply complete tools similar effects. 
And for the law on lobbying, a primary platform is also needed, enabling non-governmental 
organizations to participate in decision-making by authorities. 

The creation of a modern lobbying institution in Russia will simultaneously “nationalize” and 
“intellectual class”, linking it to creative activity in the name of not abstract tasks, but concrete solutions, 
which will be followed by interests known to the state and society, much easier to adjust and control. 

Accordingly, in order to bring the current legislation of Russia in line with international standards 
for the participation of society in political decision-making, it is necessary to develop and adopt a 
specialized regulatory act regulating lobbying activities in Russia. The purpose of this law should be to 
ensure transparency of lobbying activities within the walls of both houses of the Federal Assembly, 
harmonizing the system of relations between the state and society, as well as reducing the corruption 
influence on government bodies. This will significantly strengthen the position of various social groups 
and will enable civil society to participate in important political decisions. 

In this case, it is necessary to identify some important aspects that such a bill should regulate. 
First, he must establish the defining framework of lobbying activity, in the criteria of which 

lobbyists will act. Accordingly, the activities of any persons or organizations that fall under these criteria 
will be regulated not by separate elements of the legislation, but by a separate regulatory act. 

Secondly, this bill should implement a system of legal instruments for the interaction of society and 
government bodies - lobbying technologies. This measure will create a precedent for legally used 
interaction technologies and outline a range of possible methods (and, accordingly, determine which 
methods will be illegal). 

Thirdly, it is necessary to create a specialized body based on the Ministry of Justice, which will be 
engaged in the registration of lobbying organizations, monitor their activities, revenues, as well as all 
contacts with specific representatives of state and local authorities. 

                                                           
1 Berestovsky A. V. Information and communication technologies for the interaction of the executive branch of the 
Russian Federation and society: Abstract. diss cand. watered sciences. M., 2009. p. 8–9. 
2 Vasilieva S.V. The legal institute of lobbyism in Russia: an assessment of the legislation and the prospects of 
formation // Comparative constitutional review. 2013. No. 1. P. 146. 
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Fourth, such a regulatory act should establish rather stringent requirements for companies and 
individuals practicing lobbying activities, which we can include: 

- Mandatory registration of commercial and non-profit organizations and individuals 
professionally engaged in the promotion of private and public interests in government with the provision 
of the most complete and reliable information; 

- periodic (optimal - twice a year) delivery of full reports: on work done, on customers, on fees 
received, on production costs, on technologies used and on contact with specific representatives of 
government bodies; 

- the use of exclusively permitted and not contradicting the normative act technologies for 
promoting interests; 

- full openness and public availability of information about the activities the publication of 
information in the public domain on the Internet, as well as consent to the publication of such 
information on a specialized electronic resource; 

consent to compliance with international law and the code of ethics of lobbying activities; 

- introduction of the requirement for lobbyists to submit projects substantiating one or another of 
the proposed solutions from the point of view of the public good. Such a norm will force many lobbyists 
to make their activities more intellectual, to pay less attention to attempts to bribe lawmakers and 
deputies, and at the same time to do more to develop a public justification for their activities. 

In addition, it is necessary to tighten legislation on additional earnings for deputies of the State 
Duma and members of the Federation Council of the Russian Federation1, as well as for employees of the 
parliament apparatus. It is necessary to amend the Federal Law of 08.05.1994 № FL “On the status of a 
member of the Council of the Federation and the status of a deputy of the State Duma of the Federal 
Assembly of the Russian Federation”. It seems appropriate to borrow from the United States the principle 
that the current legislator or an employee of the parliament apparatus can receive money for scientific 
and teaching activities only if they obtain the prior written consent of the leader of his faction, the speaker 
of the house of parliament and the relevant ethics committee. All these authorities should first make an 
assessment of the availability of opportunities for corruption and conflict of interest in each specific case 
of scientific and teaching activity based on the presented contract. It is also advisable to adopt the norm 
that fees for scientific and teaching activities should be transferred to the deputy’s special fund, funds 
from which can be spent only on his political activities (including election campaigns), but not on private 
purposes2. 

Another important factor falling under the jurisdiction of this normative act is the already 
mentioned right of citizens to information. Agreeing with Vasilyeva S.V., it can be said that this right has 
not been fully realized now in Russia, and the normative act regulating lobbying activities should contain 
a reference to the mandatory public availability of information on the draft law under discussion3. 

Do not forget that this law should regulate the activities of not only lobbying organizations, but 
also some aspects of the work of government bodies. Within the framework of this law, it is necessary to 
talk about forcing deputies, senators, public servants and judges to disclose information about contacts 
with lobbyists. 

Another factor that this law must regulate is the sanctions for its violation. Following the 
experience of the United States, one should talk about punishments starting with fines of several hundred 
thousand rubles, and end with criminal liability up to imprisonment. 

                                                           
1 Federal Law of 05.08.1994 No. 3-FL “On the status of a member of the Council of the Federation and the status of a 
deputy of the State Duma of the Federal Assembly of the Russian Federation” (amended on July 29, 2017) // 
Collection of legislation of the Russian Federation. 1999. No. 28. Article 3466. 
2 Terra America Research Group commissioned by the ISEPI Foundation: Lobbying in the USA: How lobbying is 
carried out in the USA and what can be borrowed for Russia. Moscow, 2013.p. 39. 
3 Vasilieva S.V. The legal institute of lobbyism in Russia: an assessment of the legislation and the prospects of 
formation // Comparative constitutional review. 2013. No. 1. p. 159. 
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The development and adoption of a law that meets these criteria will make it possible to regulate 
lobbying activities in Russia in accordance with international law standards, create effective tools for 
building relations between society and authorities, give citizens the opportunity to ensure their 
constitutional right to participate in the political life of the state, optimize work representative office in 
Russia, and, inter alia, will help implement the National Anti-Corruption Plan. 

Conclusion. Lobbying activity exists in one form or another in almost all countries, but legal 
regulation is far from developed everywhere, which, accordingly, affects the socio-political rights of 
citizens. 

It is important to remember that lobbying is, first and foremost, the most important part of the 
representative institution necessary for any legal state. It is through lobbying that citizens of the state 
have the opportunity to exercise their rights to participate in the political life of society. 

However, the currently lacking legal regulation of lobbying in Russia is a huge problem for society, 
as there are virtually no tools for establishing legal contact between non-governmental organizations and 
government bodies. In fact, the absence of this kind of legal regulation is the reason not only for 
corruption, but also for the lack of citizens' ability to enjoy basic and inalienable rights. 

The above allows us to recommend the following steps to correct the general negative situation 
with the regulatory regulation of lobbying in the Russian Federation: 

1. The legislator should recognize the need to regulate lobbying activities as an important and 
necessary aspect of the functioning of a democratic state, which enshrines the possibility of citizens 
exercising their constitutional right to participate in political life, which is guaranteed by Art. 32 and 33 of 
the Constitution of the Russian Federation. 

2. It is necessary to develop and adopt the Federal Law “On Lobbyism”, which regulates the 
boundaries of the work of lobbying organizations, establishing the technology of activity, the rules for 
registering, working and reporting lobbyists. The purpose of this law should be to ensure transparency of 
lobbying activities within the walls of both chambers of the Federal Assembly for the state and society, as 
well as to reduce the corruption influence on public authorities. 

In this regard, we should not forget that this law should regulate the activities of not only lobbying 
organizations, but also some aspects of the work of public authorities and their officials. Within the 
framework of this law, it is necessary to ensure that deputies, senators, public servants and judges are 
forced to disclose information about contacts with lobbyists. 

Analysis shows that it is necessary to divide lobbying activities into “commercial” and “non-
commercial”. Commercial must be regulated primarily in order to be able to control contacts between 
business and government, and non-profit in order to enable various social groups to influence 
government structures in order to promote their interests and protect rights. These we can include trade 
unions, NGOs, various foundations. Non-profit entities are extremely important, since lobbying is not 
always the promotion of business interests, but also the activity of providing citizens with their 
inalienable rights. At the same time, both types of lobbying activity are, in any case, the most important 
guarantee of providing citizens with constitutional rights. 

3. It is necessary to amend the Federal Law of 08.05.1994 № 3-FL “On the status of a member of the 
Federation Council and the status of a deputy of the State Duma of the Federal Assembly of the Russian 
Federation”. It seems appropriate to borrow from the United States the principle according to which the 
current legislator or an employee of the parliament apparatus can receive money for scientific and 
teaching activities only if prior written consent is given by the leader of his faction, the speaker of the 
house of parliament, and the ethics committee. All these authorities should first make an assessment of 
the availability of opportunities for corruption and conflict of interest in each specific case of scientific 
and teaching activity based on the presented contract. 

4. When adopting the federal law “On lobbyism” in Russia, it is necessary to create a specialized 
body in the system of federal government bodies based on the Ministry of Justice, which will register 
lobbying organizations, monitor their activities, revenues, as well as contacts with specific representatives 
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of state and local authorities.1 
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Abstract 

Aim: The purpose of this research was comparison of the effect of 6 weeks of endurance and circular 
interval training on body composition and fasting blood glucose, insulin, high-density lipoprotein, low-
density lipoprotein, cholesterol and triglyceride in overweight and non-athlete women. 

Methods: Thirty female volunteers were randomly divided into three groups (control and two 
experimental groups). The exercises were performed for six weeks, three days a week and each session for 60 
minutes. Descriptive statistics and one-way ANOVA and t-test were used for statistical analysis. 

Results: The results of this study showed that: Endurance interval training made a significant 
difference in BMI (p = 0.0) before and after training, and circular interval training was effective on BMI (p = 
0.2), subcutaneous fat (p = 0.2) before and after training. There was a significant difference in BMI between 
endurance and circular group and between endurance and control group. There was no significant 
difference in waist to hip ratio between the groups and in each group before and after the test. Pre- and post-
test of endurance interval group showed significant differences in LDL, HDL, cholesterol, blood glucose and 
insulin index and the difference in triglyceride index was not statistically significant.  

Conclusion: The analysis of this study showed individuals who trained had a positive effect on body 
composition and metabolic syndrome but for more meaningful impact we need more training time. 
Keywords: Overweight, Exercise, Body Composition, Metabolic Syndrome 

Introductıon  

Metabolic syndrome is a combination of risk factors and cardiovascular determinants including 
central obesity, insulin resistance, glucose intolerance, dyslipidemia, nonalcoholic fatty liver disease and 
hypertension [1]. The WHO estimates that 23% of men and 12% of women worldwide have metabolic 
syndrome [2]. Overweight and obesity are on the rise all over the world, affecting women of all ages and 
ethnic groups [3]. Obesity is the most important health problem in developed and developing countries, 
epidemiological studies show that factors such as an increase in BMI, inactivity, central obesity, and a high-
fat diet are all independent factors for cancer risk [4]. On the other hand, studies show that Iran is one of the 
countries at high risk of obesity-related diabetes [5]. Chronic complications of diabetes are associated with 
high blood glucose levels [6]. Increased blood glucose causes non-enzymatic binding of glucose to proteins 
inside and outside the cell. People with long-term diabetes mellitus develop kidney failure, eye damage, 
cardiovascular system failure, and central nervous system failure [7]. Today, experts believe that diet and 
medicines alone are not enough to treat and control the blood sugar and metabolism of diabetic patients, 
rather, physical activity and exercise should be added to the daily schedule of these people [8]. Several 
studies have shown that decreased physical fitness increases the risk of diabetes and increased physical 
activity can effectively prevent diabetes [3, 9]. There is currently sufficient scientific evidence to compare 
different aerobic exercise programs to reduce risk factors such as fasting blood lipids, fasting blood glucose, 
especially in obese individuals [10]. In a study, Manson et al. investigated the association between vigorous 
regular exercise and the prevalence of diabetes in 87,253 American women. During the 8 years of follow-up 
research was shown; Women who exercised and exercised at least once a week were less likely to develop 
type 2 diabetes than those who did not have any physical activity [11]. Obesity and overweight are effective 
in chronic diseases such as diabetes, cancer, coronary heart disease, dyslipidemia, etc. [12, 13]. Given that 
BMI is a standard index that defines obesity, it is not fully correlated with body fat distribution [14, 15]. 
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Waist-to-hip ratio [WHR] is often used to assess centralized adipose tissue distribution, individual patient 
evaluation, and group of people, but it is difficult to distinguish body composition between age groups and 
races around the world. However, the relationship between bodies mass index and body fat percentage [PBF 
%] in body mass is influenced by age, sex, and ethnicity [16]. Several factors lead to conflicting findings 
about obesity, one of the factors is aging which is associated with the loss of lean mass as fat tissue increases 
[17]. On the other hand, women have more fat storage than men, even after adjusting for BMI. Women are 
overweight and obese than men [18]. There is also a higher risk of obesity in children with obese parents 
[19]. It is clear that body fat distribution can increase the risk of hypertension and other cardiovascular 
diseases, even among people with moderate body mass index [BMI], especially in women [20, 21]. There is 
good evidence that exercise and physical activity are an effective non-pharmacological approach to weight 
loss [22]. Numerous studies have shown that physical activity, especially endurance and long-term activities 
are effective factors in increasing energy consumption and weight loss; they are used as an effective method 
for the prevention and treatment of obesity [23, 24]. On the other hand, research has shown that intense 
intermittent exercise produces beneficial health-related effects such as cardiovascular health and fat loss and 
improved glycemic index in diabetic patients [25]. A study stated that:  A 0.1 mmol / L decrease in LDL 
concentration reduces approximately 5% of the incidence of major vascular events [26]. As such, the exercise 
program has been developed as a way to improve lipoprotein and serum lipids in the body, thereby 
reducing cardiovascular risk [27]. It has been reported that aerobic exercise, when performed regularly, 
improves fitness, restores cardiac function and low-density lipoprotein [LDL], total cholesterol, as well as 
triglycerides and blood glucose [28]. One study showed that only 8 weeks of aerobic exercise is sufficient in 
lowering total FM, fat and LDL-c cholesterol levels in women [29]. On the other hand, overweight and 
obesity, along with a decrease in HDL-C concentration, also impair HDL function. HDL plays an important 
role in total cholesterol homeostasis. This can be achieved through a mechanism known as reverse 
cholesterol transfer [RCT], by which HDL-C can prevent atherosclerosis [30]. According to longitudinal 
research by the Aerobic Exercise Center, mortality rates from cardiovascular disease and differences in 
fitness are not correlated [31]. Robert et al. showed increased HDL after resistance training, they reported 
low HDL before exercise in the overweight group, and it has been shown that the risk of CHD from obesity 
is due to differences in fitness [32]. On the other hand, some studies show that HDL levels are more sensitive 
to aerobic exercise than other fat segments [33]. On the other hand, high-intensity interval training has 
always been superior to moderate-intensity continuous training and usually yields better results in the 
shortest time. However, not much research has been done on circular intravascular exercise and its effect on 
the control of metabolic syndrome. Since studies on the effect of exercise training on the control of metabolic 
syndrome are more related to aerobic exercise, In the present study, we tried to study the effect of a 6-week 
course of circular and endurance interval training on body composition and metabolic syndrome. 

Methodology 
This study is a quasi-experimental study. The statistical population of this study included: The 

overactive students in Rasht were between 18 and 30 years old, of these, 30 students who did not participate 
in any regular exercise activity with no history of illness and drug use were selected as volunteers. After 
completing the consent form and the medical records questionnaire, the subjects were randomly divided 
into 3 groups consisting of two training groups and one control group. Then height, weight, subcutaneous 
fat thickness was measured using calipers; waist to hip ratio was measured using centimeter.  One week 
before the start of each exercise program, at 8 am and after 14 hours of starvation, blood glucose, LDL, HDL, 
cholesterol and triglyceride tests were performed using the Pars Test Kit of Iran, Insulin levels were 
determined by the method (Insulin kit, German LND) the second measurement was performed after the end 
of the 2-week training period. The control group did no exercise, except their daily activities.  

Endurance Interval Training: The experimental group performed endurance interval exercises for six 
weeks, three sessions per week, in the morning. That included warming up for 10-15 minutes. The main 
exercise consists of running in an interval that is one and a half miles (250-400-650-900-650-400-250) in the 
first and second weeks. There was a 5 minute break between each distance and each round, in the second 2 
weeks, the exercise went to 2 sets, ie 2 full rounds, and increased to 3 sets in the last 2 weeks [34].  
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Circular Interval Exercises: The second experimental group performed circular interval exercises for 
six weeks, three sessions per week, in the morning. Each training session included a circular interval of 5–10 
minutes of warm-up, cool-down. The main exercises include: Borpi, Madison Ball Throwing Up, Launch and 
Jump, Rope Wave, Swimming and Balance on One Hand, Balance on the ball, knee-to-chest, 
mountaineering, four-legged back and forth, hip extension [35].  

How to Set Up Questionnaires 

A questionnaire was designed to find out the history of illness and physical activity; it evaluated the 
level of physical activity as well as diseases such as asthma, allergies, hypertension, diabetes, cardiovascular 
disease.  

Results 
Research findings were descriptive and analytical. The demographic characteristics of the three 

groups in terms of age, height, and weight are presented in Table 1. 

Table 1. Descriptive characteristics of the subjects 

Index group Mean ± SD 

Age (years) Endurance Interval 
Circular Interval 
control group 

3.59±26.30  
3.81±23.10  
1.94±25.30  

Height (cm) Endurance Interval 
Circular Interval 
control group 

0.026±1.62  
0.040±1.63  
0.040±1.63  

Weight (kg) Endurance Interval 
Circular Interval 
control group 

11.55±81.60  
12.32±83.20  
10.61±85.100  

 
Table 2. Changes of research variables in body composition indices 

 Indicators Pre-test 
mean and 
standard 
deviation 

Post-test 
mean and 
standard 
deviation 

T Significan
ce level 

Enduran
ce Interval 

BMI (kg / 
m 2) 

 

3.70±30.85  3.35±

29.89 
4.724 0.00*  

Circular 
Interval 

4.4.04±

31.10 
4.16±

30.70 
2.716 0.02*  

Enduran
ce Interval 

Waist to 
hip ratio (cm) 

 

0.08±0.83  0.08±0.83  1.023
- 

0.33 

Circular 
Interval 

0.06±0.83  0.05±0.83  
0.587 0.57 

Enduran
ce Interval 

Subcutaneo
us fat (%) 

4.43±33.90  2.01±

33.60 
0.627

- 
0.51 

Circular 
Interval 

2.91±35.50  3.02±

34.30 
4.296 0.02*  

* = Significant level 

After examining the information about the research variables in Table 2, it was found that by the 
statistical test and the significant level (p = 0.001); There was a significant difference between pre- and post-
test scores of endurance interval group in BMI and the difference between the other components was not 
statistically significant. Also, there were a significant difference in circular intravascular group in body mass 
index and subcutaneous fat and the difference between the other components with respect to the mean 
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decrease in post-test but was not statistically significant. Results showed that there was no statistically 
significant difference between the pre and post test scores of the control group in the above indices.  

Table 3. Dependent t-test results to compare pre- and post-exercise endurance and circular interval groups (n = 10). 
 Indicators Pre-test 

mean and 
standard 
deviation 

Post-test 
mean and 
standard 
deviation 

T Significan
ce level 

Enduran
ce Interval 

High-
density 
lipoprotein 
(mmol / dL) 

 

13.57±45.90  12.31±54.60  3.676
- 

0.005*  

Circular 
Interval 

9.49±42.80  8.82±42.50  
0.225 0.827 

Enduran
ce Interval 

Low 
density 
lipoprotein 

(Mmol / 
dL) 

28.52±

112.72 
19.66±89.48  4.063 0.003*  

Circular 
Interval 

30.58±

118.86 
25.47±

109.58 1.570 0.151 

Enduran
ce Interval 

 

Blood 
sugar 

4.99±94.40  7.34±87.10  5.980 0.000*  

Circular 
Interval 

6.51±96.60  7.30±93.50  
1.632 0.137 

Enduran
ce Interval 

(Mmol / 
dL) 

 

40.41±

104.60 
33.96±99.60  0.629 0.545 

Circular 
Interval 

57.98±

110.80 
35.67±99.00  

1.139 0.284 

Enduran
ce Interval 

Triglyceri
de (mmol / dl) 

 

27.87±

180.20 
22.48±

160.10 
2.881 0.018*  

Circular 
Interval 

32.57±

185.60 
29.89±

173.00 
2.185 0.057 

Enduran
ce Interval 

Cholester
ol (mmol / dL) 

0.25±9.51  0.27±6.19  
14.59 0.00*  

Circular 
Interval 

0.25±9.54  0.22±7.06  
16.44 0.00*  

* Significant level 

After examining the information about the research variables in Table 3, it was found that by 
statistical test and significance level (p = 0.001), there was a significant difference between LDL, HDL, 
cholesterol, blood glucose and insulin levels between pre- and posttest scores of endurance group and the 
difference in triglyceride index was not statistically significant. There was a significant difference in the 
insulin index in the circular intravascular group and the difference between the other components was not 
statistically significant. 

The results of one-way analysis of variance (ANOVA) are presented in Table 3, as can be seen, there 
was a significant difference between the groups in the BMI component and the difference between the other 
components was not significant. As can be seen in Table 4, there was a significant difference between the 
groups in terms of HDL, LDL, cholesterol and insulin, and there was no significant difference between blood 
glucose and triglyceride.  
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Table 4. Results of one-way analysis of variance for comparing the difference scores of the three research groups (n = 
30) 

Index groups Total 
square 

Degre
es of 
freedom 

The 
mean 
square 

F Significa
nce level 

Body 
Mass Index (kg 
m 2) 

 

Between 
groups 

5.36 2 2.68 9
.68 

0.001* 

Intergro
up 

7.48 27 0.27   

Total 12.84 29    

Waist to 
hip ratio (cm) 

 

Between 
groups 

0.001 2 0.000 0
.769 

0.473 

Intergro
up 

0.017 27 0.001   

Total 0.018 29    

Subcutane
ous fat (%) 

Between 
groups 

450.0
6 

2 225.03 0
.662 

0.524 

Intergro
up 

9173.
80 

27 339.77   

Total 9623.
86 

29    

* Significant level 

Table 5. One-way ANOVA Results for Comparison of Differential Scores of Three Research Groups (n = 30) 

Index grou
ps 

Tot
al square 

Degre
es of 
freedom 

The 
mean 
square 

F Signi
ficance 
level 

High-density 
lipoprotein (mmol / dL) 

 

Betw
een groups 

534
.06 

2 267.
03 

9.7
9 

0.00*  

Interg
roup 

735
.80 

27 27.2
5 

  

Total 126
9.86 

29    

Low Density 
Lipoprotein (mmol) 

 

Betw
een groups 

306
7.73 

2 153
3.86 

6.4
37 

0.00*  

Interg
roup 

643
3.76 

27 238.
288 

  

Total 950
1.49 

29    

Blood sugar 
(mmol) 

 

Betw
een groups 

101
.26 

2 50.6
3 

2.1
8 

0.13 

Interg
roup 

626
.60 

27 23.2
0 

  

Total 727
.86 

29    

Triglyceride 
(mmol) 

 

Betw
een groups 

884
.60 

2 442.
30 

0.7
70 

0.47 

Interg
roup 

155
08.10 

27 574.
37 

  

Total 163
92.70 

29    
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Cholesterol 
(mmol) 

 

Betw
een groups 

212
9.40 

2 106
4.70 

3.6
7 

0.03*  

Interg
roup 

782
3.40 

27 289.
75 

  

Total 995
2.80 

29    

Insulin (picomol 
per liter) 

Betw
een groups 

59.
72 

2 29.8
6 

11
8.01 

0.00*  

 Interg
roup 

6.8
3 

27 25   

 Total 66.
55 

29    

* Significant level 

Conclusion 
Results and statistical analysis showed that: Six weeks of selected exercise had a positive effect on 

body mass index (P = 0.0). But a comparison between the two exercises showed that endurance interval 
training had a significantly more significant reduction in body mass index than circular interval training, 
whereas, the circular interval exercise group showed a significant decrease in subcutaneous fat index. Also, 
there was no significant change in the ratio of waist to hip in the three groups. 

In most studies examining the effect of exercise on BMI, results have shown a decrease in BMI [12, 13, 
18, and 36] which is in line with the results of the present study and contradicts the results of T. Jona et al. 
(2009) Borgomestro et al. (2008), Tew et al. (2006) and Lewis et al. (2000). Their results showed no significant 
decrease in BMI [10, 37, and 38]. In a 6-week study of interval running training, Pour Abedi et al showed a 
significant decrease in body fat percentage and subcutaneous fat [39]. Habibzadeh and Rahmani Nia on the 
effect of two months of walking exercise significant decrease in body mass index was observed in obese girls 
(p = 0.8) [40]. Bolboly et al. (2010) in a study comparing the effect of two aerobic exercise methods 
(continuous and alternate) on the weight of obese women, they showed that: Weight and fat percentage of 
subjects in both continuous and intermittent groups decreased significantly. It seems that exercise with more 
variety and benefits and less fatigue can be a good way to lose weight in sedentary and obese people and 
should be considered more [5]. Taqiyan et al. [1] examined the effect of a 3-week aerobic exercise on body 
composition of a female obese student. The aerobic exercise program consisted of treadmill running at 60-
75% of maximal heart rate for 30-45 minutes, 2 sessions per week for 6 weeks. The results showed a 
significant decrease in weight, fat percentage, body mass index, waist to hip ratio [8]. In the study of Wing et 
al., Men had a greater reduction in waist-to-hip ratio than women. Abdominal weight loss seems to be easy 
for men, while women lose more fat in the thigh when losing weight [41]. However, the study of Chris et al 
showed a significant effect of high level of exercise on abdominal obesity indices and no effect of low level of 
exercise on these indices. The reason for the difference in the effect of exercise on waist-to-hip ratio is 
probably the difference in intensity, duration and type of exercise program, nutrition, and gender [13]. 
According to the findings of this study and other studies, it can be concluded that: No significant decrease in 
waist to hip circumference after regular endurance exercise in the present study was attributed to short 
exercise duration of 6 weeks. It may be necessary to extend the duration of exercise training in future 
studies. The findings of this study regarding waist circumference and fat percentage are consistent with 
those of Pollock et al [1] and Tue et al. [1] [19, 42]. In contrast, it was in contradiction with the report of Green 
et al [1] [14]. Gomez et al. [1] examined the impact of a 6-week endurance and strength training exercise on 
abdominal fat, blood fat, weight and waist circumference of 26 young men, and the research showed that: 
Endurance training reduces abdominal fat and body fat while strength training has reduced subcutaneous 
fat [43]. The results regarding the effect of aerobic exercise on blood glucose are consistent with the 
observations of Minook et al. (2002), Rogers et al. (2003), Rodman (2003), Barnard et al (2004), Balducci et al 
(2004) and Esfahani (2006). In contrast, the results of this study were not consistent with those of Segal et al. 
(2003). Most studies on the effect of aerobic exercise on blood sugar have improved blood sugar control and 
cardiovascular risk factors and body composition in diabetic patients. The reason for the discrepancy of this 
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study with other studies may be due to differences in genetic, behavioral and environmental factors or 
possibly the condition and extent of exercise training.  

Bai et al. (2013) in a study of the effect of exercise on body fat mass and blood glucose in overweight 
and obese students showed that: After 8 weeks of training, 5 days a week, 60 minutes each session, 
Significant decrease in BMI, body fat percentage (FAT%), waist circumference and hip circumference ratio 
(WHR) and blood glucose (P <0.01) were found. The findings of this study showed that: with exercise or 
even without diet control, these indicators can be reduced or controlled [44]. Marandi et al. (2012) Effect of 
12-week Yoga Exercises on Blood Glucose and BMI, 26 women with type II diabetes aged 45-60 years and 
weighing 60-91 kg, they were randomly assigned to experimental (N = 16) and control (N = 10) groups for 12 
weeks, 3 sessions per week, and 75 minutes of exercise per session. The results showed a significant 
difference in the mean blood sugar of the experimental and control groups, however, this difference in BMI 
was not significant in experimental and control groups (P <0.05) [42]. The results of this study regarding 
blood glucose were in line with the results of Amita et al. [45). Gordan et al. [46] also reported a significant 
decrease in blood glucose and plasma insulin levels in their studies. On the other hand, Exercise increases 
the number of GLUT4s, thereby increasing glucose entry into muscle cells and consuming sugars [47]. In 
both situations, the muscles consume a lot of glucose, one when doing physical activity without the presence 
of insulin and another 2 to 3 hours after meals with insulin present [48]. Exercise is likely to prevent the 
accumulation of muscle cells by increasing the oxidation of fatty acids. Increased capillary density, increased 
insulin receptor sensitivity, altered phospholipid sarcolemma composition, increased oxidative enzyme 
activity, and increased glycogen synthetize activity are also important factors in hypoglycemia [49]. On the 
other hand, examples of exercise programs that lead to favorable changes in fasting blood lipids include: 
decrease in cholesterol and triglyceride and increase in HDL in two groups of moderate to intense exercise 
after six weeks of rapid walking, [50] Increase in HDL after 24 weeks of unchanged aerobic exercise in other 
types of blood lipids [51], Increased HDL without change in blood cholesterol after 18 months of intermittent 
and continuous aerobic exercise in overweight women [52] and the same decrease in blood triglyceride after 
aerobic exercise sessions was observed in the two groups with light and heavy exercise intensity [53]. There 
is a significant relationship between exercise and HDL, Based on age, sex, obesity, blood pressure, 
cholesterol, smoking and alcohol; some of them act as risk factors for cardiovascular disease [54]. Seidel et al. 
reported that there was no significant relationship between BMI and plasma triglyceride levels [55]. 

On the other hand, Low-density lipoprotein deficiency depends on weight loss and body fat loss. 
Changes in body composition, increased muscle mass, and decreased fat mass can be important factors in 
lowering low-density lipoprotein. In addition, exercise activates choline cholesterol acetyl transferees' 
activity and nourishes high density lipoprotein particles [56]. One possible mechanism of LDL depletion 
may be related to the involvement of micelles of cholesterol in the digestive system, which, by the formation 
of insoluble cholesterol, causes the excretion of cholesterol through the stool and it is a factor in reducing 
cholesterol absorption. Decreased cholesterol uptake and decreased cholesterol levels in the liver increase 
expression and activity of low-density lipoprotein receptors and this increase in activity in specific 
hepatocytes results in the removal of circulating cholesterol [57].  

According to the findings of the studies in general it can be said that regular exercise for 6 weeks 
reduces body mass index, fat percentage but it does not affect the waist to hip ratio and to further reduce 
these indices and control diseases associated with abdominal obesity in addition to regular exercise with 
longer periods and sessions per week, other factors such as dietary control are also suggested. The intensity 
and duration of training may be the reason for these results. A longer workout period of more than eight 
weeks can be more effective; because most studies reporting the effectiveness of exercise have used exercise 
programs for more than eight weeks, such as 16 to 20 or 24 weeks [58]. 
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