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Adaptation of Team Identification Scale for Turkish Athletes: A Validity 
and Reliability Test 

Abdullah Gümüşay1 
1Department of Physical Education and Sports, Muş Alparslan University, Muş, Turkey. 

Abstract 
This research aims to adapt the "Team Identification Scale" for the Turkish Culture and Sports field for 

athletes. The sample group of the study consists of a total of 216 people, 103 female and 113 male 
professional volleyball players who compete in various league categories in Turkey. The measurement tool 
was applied to athletes who volunteered to participate in the research. The 5-point Likert scale was utilized 
in the assessment of expressions of the scale. In addition to descriptive statistics such as arithmetic means, 
standard deviation, frequency, percentage the skewness and kurtosis values were examined for the 
multivariate normal distribution in the data analysis process. A Confirmatory Factor Analysis (CFA) was 
performed to test the construct validity of the scale. To test the reliability of the scale, total item correlation 
values and Cronbach's Alpha coefficients were examined. CFA results show that the scale maintains its 
single-factor structure (Chi-Square/sd=1.32, RMSEA=0.039, RMR=0.021, SRMR=0.030, NFI=0.98, 
NNFI=0.99, CFI=1.00, GFI=0.99, AGFI=0.96). The internal consistency coefficient of the scale is calculated as 
733. As a result, it can be stated that the scale that was adapted to Turkish culture as the "Team Identification 
Scale for Athletes" is a valid and reliable measurement tool to estimate the identification levels of athletes 
with their teams. 
Keywords: Team, Athletes, Team Identification, Validity and Reliability. 

1. Introduction 
The concept of organizational identification, which is based on the social identity theory, was an 

outcome of the efforts of organizations to understand their environment [1, 2] and became an important 
concept that grasped more attention in recent years [3, 4]. The need to understand and analyze the 
individuals and their commitments to their organizations [2, 5], the spread of the idea that the identification 
of the employees with their organization will have significant benefits both for individuals and the 
organization, has brought the concept of organizational identification under the spotlight [3]. This process is 
significantly affected by workplace relationships, organizational culture, organizational performance, the 
complex behavior of employees, awareness of the positive reflections of organizational identification, and 
individuals' efforts to socially classify themselves [6]. Social identity theory which is developed by Tajfel and 
Turner [7] tries to explain the group memberships which is a reflection of individuals’ personalities and how 
they use their characteristics within their groups [8]. This theory promoted basic assumptions such as people 
tend to develop positive self-esteem, they maintain this self-esteem, individuals' social identities are part of 
their self, and that the social identity of the individual is reflected through group [7, 5].  

Social identity is the introduction and the transfer of the characteristics belonging to the individual's 
identity, such as knowledge, skill, ability and emotion, into a social group. Individuals, after joining a social 
group, usually set aside their identities and adapt to the characteristics of that group. The sentiment of acting 
together and belonging means that individuals develop a sense of unity among group members, forget their 
identity, and gain a group member identity [9]. According to Turner et al. [10], social identity is “to share the 
similar characteristics resulting from the comparison of one’s social category and the other social category”. 
Mael and Ashforth [11] define organizational identification as “embracing the organization's success and 
failure, strong emotional closeness to the organization, sharing a sense of organizational identity and being a 
member of an organization”.  

Organizational identification is “the harmony between organizational and personal goals 
internalization of organizational goals” [12]. On the other hand, researchers consider the concept of team 
identification as a form of organizational identification through which the individual perceives team 
membership in terms of the values, goals, attitudes and behaviors that they share with their team members 
[13, 14, 15, 16]. And the athletes want to take part in teams or clubs that match their values and goals. The 
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harmony between the goals of the athletes and the team he/she competes with is considered to affect the 
level of identification with their team. Kelman [17] states that “in order to empower identification, the 
behavior of an individual or group must be embraced and identification has a great share in maintaining this 
relationship established by the individual”.  

The success of sports teams is related to the high-level performance that the athletes perform together. 
Athletes' adoption of the values of the team and the quality of the relationship among the teammates are 
thought to significantly affect the team performance. According to Fisher and Wakefield [18], the level of 
team identification affects the amount of time and effort individuals spend on their teams. Therefore, the 
success of the team or club can be considered as something that depends not only on the performance of one 
athlete but also on the performance of the team.  

2. Measurement of Team Identification 

Social identity theory is adapted to various research fields such as social psychology, human resource 
management, psychology, marketing and consumer behavior [19]. There are several studies conducted on 
the concept of team identification in the field of sports within the social identity context both in Turkey and 
other countries [20, 21, 22, 23, 24, 25, 26]. However, it is observed that research on team identification in the 
field of sports usually focuses on sports consumers and sports fans, especially in the Turkish literature [27, 
28, 29, 30]. No studies on the level of team identification regarding athletes have been found.  

Even in the international literature, it can be stated that the number of researches in the field of human 
resources in sports is quite limited [31, 32, 24]. The most important human resource of sports teams is the 
athletes. Skilled athletes are a strategic resource for sports organizations to being able to compete with their 
rivals [33]. The economic downturn in the sports industry, especially financial fair play stalemate of the 
Turkish football clubs makes bringing talented athletes to the team more difficult. For this reason, sports 
clubs have to perform player transfers with minimum costs.  

Sports clubs use various methods in transferring players. One of the most preferred methods of player 
transfer is scouting. Researchers state that one of the five stages of the scouting process is identification [34, 
35]. Some scholars also suggest that when transferring a player, aspects such as team skills, emotion 
management, values as well as personal and interpersonal attitudes should be observed [36]. 

The recent boom in the sports industry, leading to increased wages and the astronomical testimonial 
fees cause players to change teams quite often. There is no evidence whether this athlete mobilization is due 
to a decrease in athletes' team identification [37]. It is thought that measuring the level of team identification 
of the athletes can be an important factor both in bringing talented athletes to the team and increasing the 
performance of existing athletes and keeping them in the team. In the light of this information from the 
literature, this study aims to adapt the scale of team identification to Turkish culture for athletes. 

3. Method 

The theoretical model of the research is derived from social identity theory [7]. This study was 
designed with a descriptive model from the team identification scale of Tang et al. [16] adopted from 
organizational identification scale [11] to measure the level of team identification of Turkish athletes. 
Descriptive studies are defined as research that aims to detect any pattern on a subject [38]. In this study, the 
single-factor structure of the Team Identification Scale, whose psychometric properties were described by 
Tang et al. [16], was tried to be confirmed in Turkish culture through CFA. 

3.1. The Research Population and Research Sample 

The population of this study was comprised of the Turkish players who professionally play sports in 
volleyball leagues. The research sample includes 216 females (103) and male (113) volleyball players from 24 
different teams and various categories (Vestel Venus Sultans League, Efeler League, Volleyball 1st League) If 
the model is depicted properly, it is understood that the sufficient sample size is at least 150 participants in 
the study to perform factor analysis [39]. 
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3.2. Data Collection Tool 

To measure the level of team identification of the athletes, the adapted form of the Organizational 
Identification Scale developed by Mael and Ashforth [11] as the Team Identification Scale by Tang et al. [16] 
was utilized (Appendix A). The original form of the Team Identification Scale consists of 6 expressions and 
one factor. In the original form of the scale, the Cronbach's alpha internal consistency coefficient is calculated 
as .89. For its use in the study, the Team Identification Scale was translated into Turkish by three experts 
who speak both Turkish and English and one field expert. The scale was translated from Turkish to English 
and compared to its original [40]. Then, the expressions on the scale were evaluated by two field experts. 
Since the expressions in the original form of the scale are suitable for the field of sports, these expressions 
were used without modification in line with the suggestions. After this stage, the scale was named as Team 
Identification Scale for Athletes (TISA), Appendix B). 

3.3.  Data Analysis 

In the analysis of the data obtained within the scope of the research, arithmetic means, standard 
deviation, skewness and kurtosis values were calculated to determine whether the data illustrated a normal 
distribution. Frequency percentage analyzes were used to define the sample. The construct validity of the 
single factor measurement model of the measurement tool was determined through CFA. In addition to the 
mean-variance (AVE) values announced for convergent validity, structural reliability (CR) values were 
calculated. To test the reliability of the scale, total-item correlation values and internal consistency coefficient 
were examined.  

4. Findings 
In this section, the results of the analysis on the data obtained from TISA are presented. Descriptive 

statistics of the demographic characteristics of the athletes participated in the research are illustrated in Table 
1. 

Table 1. Statistical distribution of athletes according to their demographic characteristics 

Gender  N % League Level N % 

1. Female  103 47.7 1. Vestel Venus Sultans League  38 17.6 

2. Male  113 52.3 2. Efeler League 32 14.8 

Total 216 100.0 3. Volleyball 1st League 146 67.6 

   Total  216 100.0 

When Table 1 is considered, 47.7% of the participants are female and 52.3% are male athletes. The 
17.6% of athletes are competing in the Vestel Venus Sultans League, 14.8% in Efeler League and 67.6% in 
Volleyball 1st League. In Table 2, findings related to the mean, standard deviation, kurtosis and skewness 
values of 6 observed variables belonging to TISA are presented. Descriptive statistics for TISA are shown in 
Table 2. 

Table 2. Descriptive statistics for Team Identification Scale for Athletes 

Observed Variables Mean  S.D. Skewness Kurtosis  

Item1: When someone criticizes my team, it feels like a personal 
insult. 

3.81 0.95 -0.881 0.585 

Item2:  I am very interested in what others think about my team. 4.00 0.93 -0.824 0.248 

Item3: When I talk about my team, I usually say 'we' rather than 
'they'. 

4.69 0.58 -2.333 7.950 

Item4: My team's successes is my successses.  4.21 0.82 -0.969 0.871 

Item5: When someone praises my team, it feels like a personal 
compliment.  

4.06 0.92 -0.806 0.202 

Item6: If a story in the media criticized the team, I would feel 
embarrassed. 

4.06 0.93 -0.795 0.146 

N (216) 

http://www.ijaep.com/
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When the skewness and kurtosis values of 6 observed variables of TISAs were examined, the 
skewness values were between -0.795 and -2.333 and the kurtosis values were between -0.146 and 7.950 
(Table 2). The proposed of the 3rd expression of the scale (skewness value  2, kurtosis value  7) appears 
to be above normal distribution criterion [41]. For this reason, in the Turkish version of the scale, the 3rd 
expression (When I talk about my team, I usually say 'we' rather than 'they') was excluded since it did not 
meet the normal distribution estimates and the expressions in the scale were numbered again. RMSEA value 
of the scale was determined as 0.137 in the first stage of CFA, which was performed with 5 observed 
variables in total. For this reason, the factor structure of the TISA obtained as a result of the second stage 
CFA within the scope of the modification recommendations is presented in Figure 1.  

 
Figure 1: Factor Structure of Team Identification Scale for Athletes 

Goodness of fit values of TISAs are presented in Table 3. 

Table 3. Goodness of fit values for the Team Identification Scale measurement model for athletes 

Model Fit Indices Values Conclusion 

χ2 5.28  

χ2 / (sd=4) 1,32 Good fit 

RootMeanSquareError of Approximation, (RMSEA) 0,039 Good fit 

RootMeanSquareResidual, (RMR) 0.021 Good fit 

Standardized RMR, (SRMR) 0.030 Good fit 

Normed Fit Index, (NFI) 0.98 Good fit 

Non-Normed Fit Index, (NNFI) 0.99 Good fit 

Comparative Fit Index, (CFI) 1.00 Good fit 

Goodness of Fit Index, (GFI) 0.99 Good fit 

AdjustedGoodness of Fit Index, (AGFI) 0.96 Good fit 

According to the measurement model fit indices results (Table 3), Chi-square value 5.28/4=1.32 [42], 
RMSEA value 0.039, RMR value 0.021, SRMR value 0.030, NFI value 0.98, NNFI value 0.99, CFI value 1.00, 
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GFI value 0.99 and AGFI value 0.96 were found to have good fit values [43]. The measurement model results 
of the TISA are demonstrated in Table 4. 

Table 4. Measurement model results of Team Identification Scale for Athletes 

Observed 
Variables 

Standardized 
Factor Loading 

t- Value 
Standard 

Error 
R2 

 
AVE 

 

 
CR 

 

Item1 0.51 7.35 0.74 0.26 

0.40 0.76 

Item2 0.45 6.48 0.79 0.21 

Item3 0.58 7.39 0.66 0.34 

Item4 0.73 10.76 0.47 0.53 

Item5 0.83 11.81 0.31 0.69 

**p=0.01; t> 2.56, N (216) 

When Table 4 is analyzed, it is understood that the standardized factor load values of the 5 observed 
variables belonging to the single implicit variable of TISA ranged between 0.45 and 0.83. Determination 
coefficients are between 0.21 and 0.69. All observed variables have t-values above 2.56 and standard error 
values below .80. AVE value of the Scale .40, the CR value is calculated as .76. Total-item correlation values 
and reliability analysis results of TISA are presented in Table 5. 

Table 5. Total-item correlation values and reliability analysis results of the Team Identification Scale for athletes 

 Item1 Item2 Item3 Item4 Cronbach's Alpha (α) 

Item2 .25**    

.73 
Item3 .23** .29**   

Item4 .37** .32** .48**  

Item5 .48** .34** .27** .60** 

**p <0.01; N (216) 

When the total-item correlation coefficients of the observed variables of the TISA were examined, it 
was found that these variables were positively correlated with each other (p <0,01). The internal consistency 
coefficient of the scale is calculated as .73 (Table 5). 

5. Discussion and Conclusion  

In this section, the results of the analysis made to test the suitability of TISA with Turkish culture for 
athletes are discussed theoretically. A total of 216 professional volleyball players, including female (103) and 
male (113) were included in the research. Considering the number of participants (216), it can be argued that 
the research sample is sufficient to make a factor analysis [39]. According to the findings of the descriptive 
statistics, the skewness and kurtosis values of the 5 observed variables in the scale were among the criterion 
values (skewness value  2, kurtosis value  7) proposed by Hong et al. [41] (Table 2). Therefore, it can be 
stated that the multivariate normality assumption is satisfied. 

When the goodness of fit indices for TISA are examined (Table 3), it can be said that chi-square, 
RMSEA, RMR, SRMR, NFI, NNFI, CFI, GFI and AGFI values have significant goodness of fit values [42, 43]. 
Goodness of fit measures show that TISA is a statistically optimal and valid scale. Despite the loss of 
expression in the Turkish form of the scale, it was determined that it preserved its one-factor structure in the 
original form.  

When standardized factor load values are examined (Table 4), it is seen that the lowest standardized 
factor load value is in the 2nd observed variable (0.45). It can be said that the standardized factor load values 
of all observed variables are above40 and that the merger validity of the TISA is verified [44]. When 
determination coefficients are analyzed, it can be said that the hypothesis is best explicated by the 5th 
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observed variable in TISA (r=.83, R2=.69). The t-values (p=0.01; t> 2.56) of the observed variables were above 
2.56 [45]. Therefore, it can be asserted that the parameters of the 5 variables are statistically significant at the 
0.01 level [46] (Table 4).  

Also according to the results regarding the convergence validity of the scale the AVE value is 
calculated as .40, and the CR value as .76 (Table 4). The recommended AVE value in the literature is higher 
than .50. However, when the CR value is higher than 60, then AVE value is considered adequate as 40 for 
convergent validity [47]. Hatcher [48] argued that if CR value is above .70, low AVE values are acceptable. 
Therefore, it can be said that the scale has convergent validity. 

When the total-item correlation coefficients are analyzed, it is seen that the observed variables are 
positively correlated with the implicit variable to which they are in correlation (Table 5). These results show 
that the observed variables that make up the TISA are related to the structure they aim to measure. As a 
result of the reliability analysis for TISA, the total scale internal consistency coefficient obtained over .70 [45] 
can be evaluated as the TISA is a reliable scale in measuring the team identification level of athletes (Table 5). 
Consequently, when compared to the original form of the scale [16] even if the findings regarding its validity 
and reliability were lower, TISA proved to be a valid and reliable scale for the Turkish sports culture 
(Appendix C).  

Although the validity and reliability of the TISA used in the research is proven, the selection of the 
sample only from volleyball teams can be considered as the limitation of this research. In future studies, it is 
recommended to test the scale psychometrically in other team sports. 
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Appendix A: Team Identication Scale (Tang et al., 2014) Original Version 
1. When someone criticizes my team, it feels like a personal insult.  
2. I am very interested in what others think about my team. 
3. When I talk about my team, I usually say ‘we’ rather than ‘they’.  
4. My team’s successes is my successes.  
5. When someone praises this team, it feels like a personal compliment.  
6. If a story in the media criticized the team, I would feel embarrassed. 

Appendix B: Team Identication for Athletes Scale (English Version) 

1. When someone criticizes my team, it feels like a personal insult.  
2. I am very interested in what others think about my team. 
3. My team’s successes is my successes.  
4. When someone praises my team, it feels like a personal compliment.  
5. If a story in the media criticized the team, I would feel embarrassed. 

Appendix C: Team Identication for Athletes Scale Turkish Version (Sporcular için Takımla Özdeşleşme 
Ölçeği Türkçe Versiyon)  

1. Birisi takımımı eleştirdiğinde bunu kişisel hakaret olarak görürüm. 
2. Başkalarının takımımla ilgili ne düşündüğüyle ilgilenirim. 
3. Takımımın başarıları benim başarılarımdır. 
4. Birisi takımımı övdüğünde bunu kişisel övgü olarak görürüm.  
5. Eğer medyadaki bir haber takımımı eleştirirse, bundan utanç duyarım. 
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Abstract 
Walking football is a new sport popular with middle-aged and older adults, but relatively little is 

known about the determinants of metabolic intensity while playing. This study was designed to measure 
and compare the average metabolic equivalent (MET) – a measure of metabolic intensity – and walking 
cadence (WC) with established thresholds associated with a moderate intensity. Specifically, it was 
hypothesized that average intensity would be ≥3.0 METs and WC ≥100 steps/min during competitive 
walking football matches. Quantitative observational data were collected during a tournament that included 
all members of four participating teams (22 women and 20 men) representing Australia, Malaysia, and 
Singapore – (Mean±SD; 51±11 years old, 27.3±5.2 kg/m2 BMI). Participants wore a neoprene waist pack with 
an accelerometry-based activity monitor (AM) that collected and summarized accelerometry data every 60 
seconds. After the tournament, the data were downloaded to a computer and transformed into average 
METs and WC for each minute of game play. Mean METs and WC values for all players of each match were 
compared to their moderate intensity thresholds (i.e., 3.0 METs and 100 steps/min, respectively) using one-
sample t-tests and a Bonferroni adjusted alpha of 0.006. Lastly, the linear relationship between METs and 
WC was evaluated using linear regression. Mean METs for each match (3.2-3.9 METs) either met or exceeded 
the 3.0 METs threshold (P<0.006) as hypothesized, but mean WC of 44-63 steps/min were all significantly 
lower than the 100 steps/min threshold. The correlation between METs and WC for all matches was 
moderately strong (R=0.78; P<0.001). These results support the premise that competitive walking football is 
played at moderate intensity (or higher) in middle-aged and older adults. The unexpected lower walking 
cadence values, however, suggest that further research is warranted to understand the determinants of 
metabolic and cardiovascular intensity when playing this sport.     
Keywords:MET, Health, Stride rate, Physical activity, Soccer. 

1. Introduction 
According to the World Health Organization (WHO), insufficient physical activity causes about 3.2 

million global deaths annually (1). Consequently, the WHO suggests that adults should accumulate at least 
150 minutes of moderate intensity physical activity (PA) weekly (2). When adults meet or exceed these PA 
guidelines, especially those adults who were previously sedentary, they are more likely to improve 
measures of fitness (e.g., cardiorespiratory fitness, muscular fitness, and maintain body weight at a healthy 
body mass index) and decrease their risk for chronic diseases (e.g., lower rates for all-cause mortality, type 2 
diabetes, hypertension, stroke, coronary heart disease, colon and breast cancer, as well as depression) (1,2).  

The WHO PA guidelines include activities that are classified as recreational (walking, hiking, 
bicycling), domestic (house or yard work), occupational, or competitive sports. A common problem for 
middle-aged and older adults, however, are orthopedic issues (e.g., low back pain, as well as hip and knee 
joint issues) that can limit their participation in their preferred activities. Football, for instance, is one of the 
most popular recreational and sporting activities throughout the world and has been shown to improve a 
broad range of health and fitness components including cardiorespiratory and musculoskeletal health, 
improved postural balance, as well as a decreased risk for falls and fractures, hypertension, and 
cardiovascular disease (3,4). Far less is known about walking football, however, which is the walking version 
of regular football and is increasingly popular with middle-aged and older adults who cannot run (or prefer 
not to run) but still want to practice and play competitive football. Having started in the early 2010s in 
England, walking football is played with similar rules as regular football except that pitch and goal sizes are 
smaller and there are very strict rules against body contact, kicking the ball above the head, and running. As 
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such, the rules of walking football help to keep the ball near the ground to emphasize brisk walking, passing, 
footwork, and frequent changes of direction, while also providing a safer playing environment (i.e., safer 
than regular football).  

Given the rising popularity of walking football with middle-aged and older adults it is of interest to 
establish whether playing walking football can help satisfy the WHO guidelines for weekly PA. Specifically, 
is the metabolic intensity associated with playing walking football high enough to satisfy the “moderate 
intensity” threshold specified in the WHO PA guidelines? In 2018, Heil et al. (5) used GPS data to compute 
the average metabolic equivalent (or MET, which is a measure of metabolic intensity) for two successive 
competitive walking football matches in mostly middle-aged Southeast Asian women. The reported values 
of 3.2-3.3 METs were statistically equal to the 3.0 MET threshold value commonly associated with an 
absolute “moderate” intensity (6). In the same article (5) it was also reported that average heart rate values 
expressed relative to age-predicted maximal heart rate (HR% of 77-80% for one team and 91-95% for the 
another team) exceeded the HR% threshold value of 64% that is commonly used as a threshold measure of 
relative “moderate” intensity (6). More recently, Ayabe et al. (7) reported average intensity values of 82% 
and 8.0 METs for HR% and metabolic equivalents, respectively, for a group of middle-aged and older adults 
playing a single recreationally competitive match of walking football. Similarly, Reddy et al. (8) reported an 
average HR% of 76% during walking football match play. Thus, this small collection of studies has 
consistently reported that measures of both metabolic (5,7) and cardiovascular intensity (5,7,8) for walking 
football do, in fact, meet or exceed the standard definitions for “moderate” intensity. Regardless, it is not 
clear why the reports of both metabolic (3.2 to 8.0 METS) and cardiovascular intensity (76% to 95% of HR%) 
have been so broad, though it is likely related to a combination of factors that include the population tested 
and the type of walking football match that was monitored (i.e., competition match versus recreational 
match). Establishing the factors contribution to both metabolic and cardiovascular intensity may be 
important for understanding the underlying changes associated with long term walking football training 
(8,9). 

Another health outcome of interest related to walking football is the measure of walking cadence 
(WC) – i.e., a measure of stepping or striding rate (strides/min). Walking cadence is a metric that evolved 
from the prolific use of pedometers as tools to monitor walking volume over the course of a day (i.e., 
accumulated steps/day). While the walking volume metric was easy to conceptualize and formulate into a 
motivational tool (e.g., 10,000 steps/day), walking volume by itself lacks an intensity definition that could 
relate back to the WHO PA guidelines. Walking cadence (steps/min), in contrast, is a measure of a specific 
locomotor task that has direct physiological consequences. As such, walking cadence is now considered a 
reasonable indirect indicator of whole-body ambulatory intensity (10). According to a review by Tudor-
Locke et al (10), a cadence of 100 steps/min is considered a clinically relevant threshold commonly 
associated with a “moderate” intensity for sustained bouts of walking. Despite not measuring walking 
cadence themselves, Harper et al. (11) suggested that the 100 steps/min threshold value (or an equivalent 
step volume for a specific amount of time – e.g., 1500 steps for 15 mins, or 3000 steps for 30 mins) could be 
used as an exercise prescription metric for those using walking football to improve measures of health and 
fitness. After reviewing the literature, it seems that only Ayabe et al. (7) has reported walking cadence for a 
walking football match. Using a group of middle-aged and older adults all classified as having “mild 
metabolic disorders”, Ayabe et al. (7) reported an average WC of 85 steps/min with no statistical 
comparison to the 100 steps/min threshold. Regardless, the current amount of WC data reported in the 
literature is very limited and should be expanded upon to better understand this metric as a potential tool 
for monitoring and evaluating walking football athletes. 

Given the broad and relatively limited reports on metabolic intensity and walking cadence associated 
with walking football, the goal of the current study was to observationally evaluate the relationship between 
these two factors during walking football competition. As such, the primary goal of this study was to build 
upon previous research documenting the metabolic intensity during a competitive walking football 
tournament using mixed teams. It was hypothesized that average metabolic intensity during multiple 
matches would consistently meet or exceed the established thresholds for improving physical health and 
disease risk (≥3.0 METs). Given the walking nature of this sport, as well as the often-cited threshold of 100 
steps/day as that associated with moderate intensity physical activity, this study also sought to characterize 
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walking cadence during the same competitive walking football matches. It was hypothesized that average 
walking cadence would meet or exceed 100 steps/min when playing competitive walking football. Finally, 
knowing that walking cadence is a primary determinant of metabolic intensity, this study also sought to 
explore the correlational relationship between walking cadence and METs.  

3. Method 
3.1. Participants 

All members of each of the four participating teams read and signed an Informed Consent Document 
approved by the Montana State University Institutional Review Board (MSU IRB). Prior to the first match, 
each participant was assessed for demographic measures that included body height and mass (while 
wearing competition clothing, but without shoes) and current age. Each participant also completed a brief 
questionnaire to characterize each player’s experience with walking football. Data for each team member 
was included in each match analysis only if the team member participated in at least half of the total time for 
at least one match. 

3.2. Procedures 
All measures took place on a single day in December of 2019 at the inaugural Walking Football4health 

Communities Games on the campus of Edith Cowan University in Perth, Australia. There were four 
participating regional teams: Australia A and B Teams (AUSa and AUSb, respectively); Team Malaysia 
(MYS); Team Singapore (SNG). While the AUS and SNG teams included both men and women, the MSY 
team included women only. Six consecutive round robin 7-on-7 competitive matches were played with each 
planned as two 10-min halves separated by a 3-5 min halftime. Each match was played on the same 15.1 m x 
30.4 m pitch located outdoors on a hard-surfaced tennis court. Environmental conditions, as reported by a 
local weather station, were relatively stable across all matches with clear sunny skies that were cooler and 
more humid during the first match (20 ºC, 55% relatively humidity, 27 KPH wind) that progressively became 
hotter and drier until the last match (26 ºC, 30% relatively humidity, 24 KPH wind). 

After completing the informed consent document, the walking football questionnaire, and the 
demographic measures, team members participating in the first match were assigned a neoprene waist pack 
that contained an accelerometry-based activity monitor (AM; Actical Z, Philips Respironics, Inc., Bend, OR 
USA). The pack was worn such that the AM was located just posterior to the right anterior superior iliac 
spine (ASIS). The waist belt of the pack was adjustable such that the placement of the AM remained stable 
and tight against the body while playing football. Worn as such, the AMs were used to record whole-body 
motion at the hip during each match so that the data could be downloaded and transformed into relevant 
outcome variables. Each AM was programmed to store two types of data: Summarized accelerations and 
number of steps with each at 60-sec epoch durations. The waist packs were reassigned to the next two teams 
at the end of each match and worn in the same manner just described. The AMs were programmed to begin 
collecting data on the morning before competition began and were not downloaded until several days 
afterward. In addition to the 6-game round robin competition, data were also collected and summarized for 
two post-competition “friendlies” (matches 7 and 8) which lasted 10-mins each (no halftime) and involved 
only women from MYS, SNG, and an AUS combined team (i.e., women from both AUSa and AUSb teams). 
Thus, a total of eight matches (six 20-min competition matches and two 10-min “friendly” matches) were 
included in the final analyses. 

3.3. Data Processing 
The data recorded by the AM’s were downloaded to a computer using proprietary software (Actical Z 

V3.0; Philips Respironics, Inc., Bend, OR USA) and then exported as text files to a spreadsheet program. The 
text files were then merged into a single spreadsheet file where the data corresponding to each match were 
extracted for analysis. For each match, the AM accelerometry data were first transformed into units of 
activity energy expenditure (kcals/kg/min) and then into METs using the “2R” algorithm (12). This AM 
data also included walking cadence (WC, steps/min) that paralleled each minute of accelerometry. The WC 
data were derived by a separate algorithm (imbedded within the AM firmware and applied to the 
accelerometry data prior to download) that has been validated for overground walking in adults (13). 
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Finally, the MET and WC data for each match were then summarized as Mean±SD for the first and second 
halves of each match, as well as an average for the entire match. The match averages later served as the basis 
for all subsequent statistical evaluations. These procedures for AM data processing are consistent with those 
described previously (14,15).  

For the purpose of assessing intraclass reliability of the AM-derived outcome variables, 15 of the waist 
packs were fitted with two AMs adjacent to each other and programmed identically. The second AM in each 
pack was treated in the same manner described above, though its data was only used for the reliability 
analyses. 

3.4. Statistical Analyses 
Mean values for each subject who participated in at least half of one competition match (i.e., either the 

first or second half, or the entire match), or an entire friendly match, were computed and summarized for 
each AM outcome variable (METs, WC). For those players who wore one of the waist packs with two AMs, 
intraclass reliability was computed for each outcome variable across all the matches using a two-factor 
repeated measures ANOVA. One-sample t-tests were used to compare each mean MET value for each match 
to the 3.0 MET threshold using a Bonferroni corrected alpha of 0.006 (0.05 overall alpha for 8 tests). Similarly, 
one-sample t-tests were used to compare each mean SR value for each match to the 100 steps/min threshold 
using a Bonferroni corrected alpha of 0.006 (0.05 overall alpha for 8 tests). Finally, linear regression was used 
to evaluate the strength of the expected linear relationship between WC and METs across all matches, as 
well as for each match individually (Bonferroni corrected alpha of 0.006). All statistical analyses were 
performed with Statistix 10 software (Analytical Software, Tallassee, FL USA). 

4. Results 
While most of the players were decidedly middle-aged and older adults (39 of 43 players, or 91%, 

were ≥40 years old), there were two relatively young players on the AUS A and B teams (19 and 24 years 
old). Across all teams, 11 were classified as obese (BMI≥30), 19 as overweight (25≤ BMI<30), while the 
remaining 12 were classified as having a normal weight (18.5≤ BMI<25). Two other players who were less 
than 18 years of age were not included within any analysis for this study. The AUS and MYS teams self-
reported having played walking football for less than two years (0.8-1.3 years and 1.7 years, respectively; 
Table 1), while the most experienced team from SNG had been playing an average of only 2.2 years (Table 1). 
When asked how many days/week that they typically practiced walking football during the previous 3 
months, 95% self-reported 1-2 days/week while only 5% reported 3 days/week. Finally, when asked about 
the typical weekly duration of walking football practices, most self-reported 1-3 hrs/week (68%), while 
remaining players reported either 4-6 hrs/week (22%) or < 1 hr/week (10%). The intraclass correlations 
(ICC) for reliability between outcomes computed from the waist packs with two AMs were both moderate in 
magnitude (15): 0.66 (95% CI: 0.51-0.78) for METs and 0.65 (0.50-0.77) for WC. Mean MET and WC values for 
each team and match are provided in Table 2 for descriptive purposes. Mean MET values for each match 
(after averaging across both teams) were significantly greater than the 3.0 MET threshold value (3.4-3.9 
METs; P<0.006) except for match 2 which was statistically equal to 3.0 (3.2 METs; P=0.100). Interestingly, 
mean WC values were statistically lower than the 100 steps/min threshold (48-62 steps/min; P<0.001) for all 
eight matches. 

Table 1. Summary of demographic measures (Mean±SD) for each of four walking football teams. Also shown is the 
self-reported walking football experience (WFE). 

 
Team 

Gender 
Sample 

Size 
Age 

(years) 
Body Height 

(m) 
Body Mass 

(kg) 
BMI 

(kg/m2) 
WFE 

(years) 

 
AUSa 

Women n=5 51±5 1.59±0.04 71.6±12.2 28.4±5.4 1.0±0.7 

Men n=6 50±16 1.70±0.09 74.1±9.0 25.8±2.3 1.3±10 

AUSb Women n=5 49±6 1.61±0.06 82.8±17.5 31.7±5.3 0.8±0.3 

Men n=7 46±11 1.72±0.05 82.1±13.1 27.7±3.4 0.8±0.3 

MYS Women n=8 57±8 1.61±0.05 67.5±10.3 26.0±4.2 1.7±0.5 

SNG Women n=6 47±10 1.54±0.08 70.0±19.0 29.6±7.5 2.3±1.0 

Men n=6 56±11 1.63±0.09 63.2±17.9 23.4±4.9 2.1±0.8 
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Abbreviations: BMI is Body Mass Index = [(body mass, kg) / (body height, m)2]; AUSa – Australian Team A; 
AUSb – Australian Team B; MYS – Malaysian Team; SNG – Singaporean Team. 

There was a moderately strong linear relationship between WC and METs across all matches (R = 0.78, 

SEE = ±0.14 METs; P<0.001). However, when the same relationship was evaluated for each match (Table 3), 

there were several notable observations. Specifically, as the competitive matches progressed from first (#1) 

to last (#6) the regression coefficient tended to decrease after the second match. Further, the slope of the 

regression line also decreased, and the amount of error around predicting METs from WC increased 

dramatically (i.e., SEE increased). In fact, the relationship between WC and METs was so relatively poor for 

match 6 that it was non-significant (P=0.02). To explore this observation further, Figure 1 was created to 

directly compare the relationship between WC and METs between match 2 (with the highest correlation) 

and match 6 (lowest correlation).  

5. Discussion and Conclusion 
The primary goals of this study were to compare measures of metabolic intensity (METs) and walking 

cadence (WC) to threshold equivalents for moderate intensity, as well as explore the correlational 
relationship between METs and WC during a mixed-teams international walking football tournament. As 
hypothesized, mean METs for both teams during 8 successive matches met or exceeded the 3.0 MET 
threshold for a moderate intensity (3.2-3.9 METs; Table 2). These results are very consistent with a previous 
study that reported 3.2-3.3 METs averages for two successive walking football matches with Southeast Asian 
women (5). Despite the collective similarity of these results, both studies report MET values that are 2-2.5 
times lower than the 8.0 MET average reported by Ayabe et al. (7). While all three studies were unique with 
regard to the populations studied and the formats of walking football competition, the single biggest 
difference was how METs were determined for each study. Both the current study and that by Heil et al. (5) 
used wearable electronic monitoring devices (accelerometry-based activity monitors or portable GPS 
monitors, respectively) to predict METs, an approach that has been found to underpredict actual energy 
expenditure for multidirectional running and sprinting tasks (17). In contrast, Ayabe et al. (7) predicted an 
average MET from each participant’s average heart rate (HR) during game play using a HR-METs equation 
that was derived from a graded submaximal step test. However, it is not clear whether METs were originally 
measured or predicted from the step test since there is no description of using indirect calorimetry. Further, 
Ayabe et al. (7) also stated that the 8.0 MET estimate corresponded to 80% of the participants average 
maximal oxygen uptake (VO2MAX) of 37 ml/kg/min. However, this average VO2MAX value would be 
classified as “fair” to “excellent” for healthy men and “excellent” to “superior” for healthy women (6), all of 
which seems somewhat high for this population of middle-aged and older adults with “mild metabolic 
disorders”. Collectively, this analysis suggests that future research should continue to focus on 
characterizing the metabolic intensity of walking football to better understand the full range of metabolic 
demands on middle-aged and older adults. 
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Table 2. Average MET and walking cadence (WC) values for each team of each of eight walking football matches, as 
well as average MET and WC values for the teams combined. The first six matches were regular competition matches 

while the last two were unscheduled “friendly” matches. All values expressed as Mean±SD (95% CI). 

Match 
Team1/Team2 

Team 1 Team 2 Combined Values for Both Teams 

METs WC METs WC † METs ‡ WC 

Match 1 
MYS/AUSa 

3.6±0.5 
(n=11) 

58±20 3.1±0.4 
(n=8) 

45±19 3.6±0.5 
(3.2-3.6) 

52±20 
(45-61) 

Match 2 
SNG/AUSb 

3.3±0.7 
(n=10) 

51±23 3.2±0.6 
(n=9) 

49±24 * 3.2±0.7 
(3.0-3.5) 

51±26 
(41-61) 

Match 3 
AUSa/SNG 

3.2±0.4 
(n=9) 

50±15 3.6±0.6 
(n=7) 

58±24 3.4±0.6 
(3.2-3.7) 

55±21 
(46-64) 

Match 4 
AUSb/MYS 

3.3±0.7 
(n=9) 

50±22 3.5±0.6 
(n=7) 

48±22 3.4±0.6 
(3.2-3.7) 

49±22 
(40-58) 

Match 5 
AUSa/AUSb 

3.3±0.6 
(n=12) 

47.1±16 3.8±0.4 
(n=9) 

62±19 3.5±0.6 
(3.2-3.7) 

52±18 
(44-60) 

Match 6 
MYS/SNG 

3.9±0.6 
(n=7) 

66±28 3.7±0.4 
(n=7) 

67±28 3.8±0.5 
(3.6-4.0) 

66±27 
(55-79) 

Match 7 
SNG/MYS 

3.8±0.4 
(n=7) 

63±22 4.1±0.4 
(n=7) 

63±19 3.9±0.4 
(3.7-4.1) 

63±20 
(53-72) 

Match 8 
AUS/SNG 

3.3±0.4 
(n=7) 

44±21 4.0±0.3 
(n=7) 

51±11 3.7±0.5 
(3.5-4.0) 

48±16 
(42-55) 

Abbreviations: MET = metabolic equivalent; WC = walking cadence (strides/min); MYS = Malaysian Team; 
SNG = Singaporean Team; AUSa = Australian A Team; AUSb = Australian B Team; AUS = Australian team 
made up of both Team A and B women members. 
* Game 2 mean MET value was equal to, but not greater than, 3.0 MET threshold. 
† All mean MET values significantly > 3.0 MET threshold (P>0.10) except for that of Game 2.  
‡ All mean WC values significantly < 100 steps/min threshold (P<0.001). 

Table 3. Summary of linear regression analyses using walking cadence (WC) to predict metabolic equivalent (MET) for 
each of six competitive walking football matches. Variables shown are the regression coefficient for the line-of-best fit, 

the 95% confidence interval for that coefficient, the slope of the regression line, the standard error of estimate (SEE), as 
well as the P-value for the regression line. 

Competition 
Match 

R (95% CI) Slope SEE P-Value 

1 0.81 (0.56 – 0.92) 0.0203 ±0.10 METs < 0.001 

2 0.94 (0.84 – 0.97) 0.0259 ±0.06 METs < 0.001 

3 0.84 (0.66 – 0.93) 0.0242 ±0.11 METs < 0.001 

4 0.82 (0.58 – 0.93) 0.0248 ±0.15 METs < 0.001 

5 0.80 (0.49 – 0.93) 0.0222 ±0.17 METs < 0.001 

6 0.63 (0.12 – 0.88) 0.0125 ±0.20 METs 0.020 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 10 (2)  
 
                 

 
 

19 

 
Figure 1. A visual comparison of linear regressions for walking cadence (WC) to metabolic equivalent (METs) for two 

walking football matches. The lines shown are those for the second match (Blue line and solid dots; R = 0.94, SEE = 
±0.06 METs) and the sixth match (Red line and open dots; R = 0.63, SEE = ±0.20 METs) to illustrate the change in the 

observed relationship between WC and METs as the matches progressed in the tournament – i.e., decreased slope and 
increased SEE. 

The current study also hypothesized that average walking cadence would be ≥100 steps/min, but the 
WC values averaged only 44-63 steps/min and were all significantly lower than 100 steps/min (Table 2). 
Given the previous report of competitive walking football meeting the moderate intensity threshold (5), it 
seemed reasonable to speculate that average walking cadence during a competitive match would also meet 
or exceed the WC value associated with a moderate intensity. However, the WC values across all 8 matches 
averaged only 54 steps/min which is also much lower than the 85 steps/min reported by Ayabe et al. (7). 
There are several contributing factors that could explain these unexpectedly low WC values. First, the 100 
steps/min threshold is based upon straight line steady-state walking whereas playing walking football is 
known to involve frequent accelerations and decelerations associated with changing directions and ball 
handling. Second, the energy cost for both multidirectional running/sprinting (17) and walking with 
directional changes (18) are known to be significantly higher than for straight line locomotion movement. 
Thus, a higher metabolic intensity for a given walking cadence during competitive walking football should 
have been expected. These observations, however, do not explain the lower WC values of this study versus 
that reported by Ayabe et al. (7). While both studies used similar sized playing pitches, as well as playing on 
hard surfaces (rather than grass or Astroturf), the current study used teams that were training to compete in 
walking football whereas Ayabe’s participants were described as playing for the first time. As such, it is 
reasonable to speculate that Ayabe’s participants were less skilled and likely did more ball chasing and less 
effective ball passing than the current study participants. Regardless, given the discrepancy between these 
two studies it is reasonable to suggest that future research continue to focus on characterizing walking 
cadence during competitive walking football. 

Finally, this study also sought to explore the correlational relationship between METs and WC since 
changes in walking cadence should be a prime driver of changes in metabolic intensity (10). While there was 
a moderately strong correlational relationship between METs and WC across all matches (R = 0.78; P<0.001), 
the strength of this relationship progressively decreased from a high of 0.94 (P<0.001) for match #2 to a low 
of 0.63 for match #6 (P=0.02) (Table 3). It seems likely that this observation was the result of cumulative 
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fatigue for the following reasons: 1) Most of the players self-reported relatively low training experience (less 
than 1 year for most; Table 1) and training volume (1-3 hrs/week for most); 2) None of the teams were 
accustomed to playing three competitive matches within a 3-hour time period on the same morning; 3) 30 of 
the 42 players were classified as either overweight (n=19) or obese (n=11); 4) All matches were played on an 
outdoor pitch that became progressively hotter as the tournament progressed (20ºC to 26ºC between first 
and last match). Collectively, this analysis suggests that while there is a moderate or strong correlational 
relationship between metabolic intensity and walking cadence, the strength of this relationship may depend 
upon the training background of the participants, as well as the influence of factors that contribute to player 
fatigue.  

In conclusion, this study found that the metabolic intensity of walking football averaged 3.2-3.9 METs 
and walking cadence averaged 44-63 steps/min, the former of which was hypothesized but the latter was 
not. This study also found a moderately strong linear relationship between METS and walking cadence 
(R=0.78; P<0.001) across all matches, but the strength of this relationship seemed to decrease as the 
competitive matches progressed and this may have been due to player fatigue. However, these data seemed 
to contradict much higher reported values for both metabolic intensity and walking cadence (7), so further 
research is warranted to better understand the physiological demands of competitive walking football, as 
well as the possible health and fitness benefits to be expected from playing walking football. 
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Abstract 
A previously studied alkalizing nutrition supplement (ANS) was shown to positively influence both 

anaerobic performance and submaximal exercise capacity, but the influence of this ANS on aerobic 
performance is less understood. This study tested whether ingestion of the same ANS would influence 
measures of submaximal and maximal aerobic performance. Twenty-eight participants (16 men, 12 women) 
performed two incrementally graded treadmill exercise tests to volitional exhaustion using a double-blind, 
placebo controlled, crossover design. After a 7-day loading phase of either placebo or AlkaPlex®-based ANS 
tablets (1 tablet/22.7 kg body mass), participants completed a treadmill test that included standardized 
moderate (MI) and high intensity (HI) submaximal stages for measures of steady-state heart rate (HR), 
respiratory exchange ratio (RER), blood lactate (BL), and rating of perceived exertion (RPE). The submaximal 
test at HI was continued to volitional exhaustion with successive 1-min stages to measure maximal HR 
(HRMAX) and RER (RERMAX), maximal oxygen consumption (VO2MAX), and time-to-exhaustion (TTE). 
Measures of blood pH, bicarbonate, and base excess were also determined for the same testing time points. 
Two-factor repeated measures ANOVA were used to detect difference by condition (ANS versus placebo 
tablets) and time point of the measurement with post-hoc planned contrasts (α=0.05). Measures of HR, BL, 
and RPE were significantly lower (P=0.02-0.001) for the ANS condition, while RERMAX (+0.06), BLMAX 
(+1.1 mmol/dl), VO2MAX (+1.44 ml/kg/min), and TTE (+0.6 minutes) were all significantly higher (P=0.02-
0.002) for the ANS tablet condition. Lastly, blood pH was higher at rest and post-exercise while bicarbonate 
was non-significantly higher at all measures for the ANS tablet condition. The 7-day ingestion of ANS tablets 
had small-moderate positive ergogenic effects on submaximal and maximal treadmill exercise test measures, 
as well as significantly higher blood pH values. These effects are like those described for use of alkalizing 
agents (but without side effects) and alkaline-promoting diets. 
Keywords: Metabolic Acidosis, Acid-Base Balance, Bicarbonate, Blood pH, Urine pH.  

1. Introduction 
Chronic low-grade metabolic acidosis, a condition commonly associated with a Western-style diet, has 

been associated with increased risk for cardiovascular, kidney, and bone disease, as well as hypertension 
and all-cause mortality (1-2). While the degree to which these health risks can be altered with chronic 
changes in diet alone appears to be controversial (1,3,4), short-term (acute) consumption of alkaline diets and 
alkaline-based nutrition supplements have been shown to significantly improve markers of both health and 
physical performance (5-9). Limmer et al. (8), for example, recently reported faster 400-m running 
performance for recreational runners after a 4-day low-PRAL diet (i.e., Potential renal acid load) relative to 
the same performance attempt after a 4-day high-PRAL diet. The PRAL measure, which is based upon an 
evaluation of dietary intake records, is a common way to describe the effect of dietary acid load on the body 
where low- and high-PRAL are referring to diets presumed to be more alkaline and acidic promoting, 
respectively (10). As such, low-PRAL diets are believed to promote higher circulating bicarbonate in the 
blood over high-PRAL diets such that improved high intensity physical performances may be expected.  In 
another study, Caciano et al. (5) used short-term (4-9 days) low-PRAL and high-PRAL diet interventions and 
a crossover design to determine that short-term anaerobic performance, but not aerobic performance (i.e., 
time to exhaustion from a graded exercise test), was significantly improved following the low-PRAL diet. 
The results for both studies (5,8) support the idea that short-term alkaline-based dietary interventions (i.e., 
low PRAL) can impact measures of anaerobic performance when extracellular buffering of excess hydrogen 
ions via the bicarbonate buffering system is expected to be a performance-limiting factor (11). 

Short-term use of alkaline-promoting nutrition agents, such as sodium bicarbonate (NaHCO3) and 
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sodium citrate, have also been shown to improve high intensity exercise performance by enhancing the 
extracellular bicarbonate buffering system (12). In a previous study, our lab evaluated the influence of an 
AlkaPlex®-based alkaline nutrition supplement (hereafter referred to as ANS) on cardiorespiratory and 
blood lactate responses during a constant power double-poling test, as well as maximal upper body power 
performance in trained cross-country skiers (7). Using a 7-day loading phase and a crossover design that 
included the use of placebo tablets, the skiers experienced lower cardiorespiratory and blood lactate 
measures during the submaximal constant power test, as well as higher upper body power measures during 
maximal power testing, while reporting only minor side effects from ingesting the ANS tablets. These 
responses are consistent with those expected from acute ingestion of an alkalizing diet or supplement (5,8), 
but the study results were not complimented with blood measures of pH and bicarbonate to directly link the 
use of this supplement with an enhanced bicarbonate buffering capacity. In addition, while the ANS clearly 
improved measures of anaerobic performance in the skiers (7), the effects of this ANS supplement on 
endurance performance (e.g., maximal oxygen uptake (VO2MAX) or treadmill time-to-exhaustion (TTE)) have 
yet to be tested. 

Interestingly, Caciano et al.’s (5) low-PRAL diet intervention was also associated with small increases 
in both VO2MAX and TTE over the high-PRAL diet intervention, but both changes were borderline non-
significant (P=0.085 and 0.120, respectively). It is likely that this study’s relatively small sample size of 10 
was simply not powered to detect significant changes in either VO2MAX or TTE. Thus, if we assume that these 
changes in VO2MAX and TTE are real, and we also assume that low-PRAL diets and ANS supplementation 
have similar alkaline promoting effects on exercise metabolism, then it seems likely that ANS 
supplementation may positively influence markers of aerobic performance. 

Therefore, the primary purpose of this study was to extend our original evaluation (7) of this 
AlkaPlex®-based ANS to determine whether supplementation would positively influence markers of 
aerobic performance. As such, our primary outcome measures included VO2MAX and TTE from an 
incrementally graded exercise test to volitional exhaustion. A secondary goal was to broaden the scope of 
outcomes from our previous study (7) to include measures of both urine pH and specific gravity, blood pH 
and buffering capacity, as well as evaluate select measures at rest just prior to exercise testing. Both primary 
and secondary outcome measures were determined to support the hypotheses that a 7-day loading phase of 
the AlkaPlex®-based ANS tablets would be associated with positive physiological changes at rest (i.e., lower 
blood pressure, increased blood pH, better hydration status via increased urine specific gravity), during 
submaximal exercise (i.e., increased blood pH; increased measures of blood bicarbonate and select ions; 
decreased measures of blood lactate), as well as at maximal intensity aerobic exercise (i.e., increased maximal 
blood lactate, cardiorespiratory measures, VO2MAX, and treadmill time to exhaustion). 

2. Method 
2.1. Participants 

Recreationally active college-aged adults were recruited from the surrounding area to visit the 
Movement Science / Human Performance Lab on the Montana State University campus for testing. 
Participants also needed to be able to commit to the study’s timeline which concentrated all testing within 3-
4 successive weeks. Prior to any testing, participants read and signed an informed consent document that 
was approved by the MSU Internal Review Board and were screened for contraindications to high intensity 
treadmill exercise testing using standard procedures (13).  

2.2. Experimental Design 
This study was designed as a randomized, double-blind, placebo-controlled, crossover trial (Figure 1). 

Both the ANS and placebo tablets were provided by the ANS tablet manufacturer to the testing lab within 
containers labeled only as tablets “A” and “B”, respectively, so that neither the subjects nor the investigator 
knew the identity of the tablets during testing. The identity of the tablets was revealed only after all testing 
and data analyses were completed. Following the first treadmill test (described below), participants were 
randomly assigned to either Group A or Group B which corresponded to consuming ANS and placebo 
tablets, respectively, during the first loading phase I (Figure 1). The only criteria that delimited group 
assignments was that each group was balanced by gender. 
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2.3. Procedures 
Participants completed three treadmill exercise testing visits (Figure 1). The first lab visit served to 

habituate the study participants to performing a treadmill test, while the test itself also provided baseline 
information for standardizing subsequent treadmill testing visits. During the second and third lab visits, 
each participant performed both submaximal and maximal treadmill testing protocols that followed each 7-
day loading phase for either ANS or placebo tablets. As noted in Figure 1, these 7-day loading phases were 
separated by a 7-day washout phase which allowed both tablets to be naturally cleared from the body before 
the second loading phase began. After the washout phase, each group was assigned the second tablet (i.e., 
crossover) for the second 7-day loading phase, after which the second and last set of submaximal and 
maximal testing protocols occurred. Testing for all participants was completed within a 4-week period. 

Figure 1. Schematic representation of experimental design and data collection strategy. 
 
2.4. Baseline Treadmill Testing 

This lab visit served to familiarize each participant with the submaximal treadmill testing procedures, 
as well as provide a basis for constructing a series of submaximal test stages and maximal protocol to be 
used during the subsequent experimental treadmill testing. First, participants sat quietly for 5 minutes 
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before having resting blood pressure assessed with a manual sphygmomanometer and stethoscope. Next, 
after measuring body height and mass to the nearest 0.1 cm and kg (Health-o-Meter beam scale, Continental 
Scale Corp., Bridgeview, IL), respectively, participants performed a self-paced warm-up on a motorized 
treadmill for 10 minutes which included ≥1 minute at a self-perceived high intensity. Participants were then 
setup with measurement equipment that included a chest strap for telemetry-based heart rate monitoring, as 
well as a face mask and a small backpack-mounted device for measuring oxygen uptake (VO2). The treadmill 
test was structured as a series discontinuous walking or running stages where each participant could choose 
to either walk or jog, but all three treadmill tests had to be the same exercise modality so that physiological 
measures between tests could be compared. Each walking or running stage was discontinuous and included 
four minutes of exercise at a fixed speed and grade, and then one min of slow walking at the same grade, for 
a total of five minutes at each stage. While the 4-min exercise bout was used to establish a submaximal 
steady-state, the 1-min slow walking between stages was needed for fingertip blood sampling for both blood 
lactate and blood pH. Each participant completed between four and seven of these 5-min stages with each 
stage increasing the intensity of exercise until the participant was observed to have reached or exceeded 
their lactate threshold (LT), which was defined as: 1) Having a lactate of ≥4.0 mmol/dL for the last 4-min 
stage, and 2) having a change in blood lactate of ≥1.0 mmol/dL between the last two successive stages. Near 
the end of each 4-min stage, participants were asked to assess their Rating of Perceived Exertion (RPE) using 
the 1-10 category-ratio scale (14). Once LT was observed, the participant was transitioned immediately into 
an active warm down on the treadmill for another five minutes. From each baseline treadmill test, a 3-5 stage 
submaximal protocol was created for use during the next two experimental treadmill tests. The highest two 
stages were designed to correspond to moderate intensity (3 ≤ RPE < 5) and high intensity (5 ≤ RPE < 7) 
where the high intensity stage was also at or slightly above measured LT. As such, the moderate and high 
intensity submaximal stages served as comparative standards (i.e., everyone was at similar relative exercise 
intensity) for the experimental treadmill tests. 

2.5. First 7-Day Loading Phase 
At the end of the baseline treadmill lab testing visit, participants were given their tablets to consume 

over the next seven days (i.e., first 7-day loading phase) at the same dosage prescribed by the manufacturer – 
i.e., Dose was proportional to baseline testing body mass (1 tablet/22.7 kg = 1 table/50 lbs). If a participant’s 
body mass was equivalent ≥10% of a whole tablet, then the dosage was rounded up to the next whole tablet 
dose – e.g., a dose equivalent to 2.5 tablets for a 57 kg body mass would have been rounded up to 3 tablets. 
The dosage for the first loading phase was recorded and replicated exactly for the second loading phase 
regardless of any subsequent changes in body mass. The exact morning and evening tablet dosage was 
proscribed to each participant using a 7-day pill container (EzydoseTM Weekly / AM-PM Pill Planner; 
Apothecary Products, Burnsville, MN USA) with the daily dosage split between morning (before 11:00 AM) 
and evening (after 5:00 PM) times. To document any possible side effects of consuming either ANS or 
placebo tablets, participants were given a 7-day paper-based gastrointestinal (GI) distress and symptom 
checklist that would be completed only if there were GI symptoms to report that may have related to the 
consumption of the tablets. The format of this symptom checklist was based upon a similar checklist 
reported by Cameron et al. (15) for a study involving the consumption of NaHCO3.  

Participants were also instructed to return to the lab one morning during the loading phase (i.e., on 
day 3, 4, or 5 of loading phase) to provide a midstream first morning urine sample collected and transported 
within a urine specimen cup. This urine sample, which was preferably collected within 60 minutes of lab 
arrival, was immediately evaluated for pH and specific gravity (SG) with an automated desktop analyzer 
(Accustrip URS Reader; Jant Pharmacal Corporation, Encino, CA USA) and test strips (Accustrip URS 10 
reagent test strips; Jant Pharmacal Corporation, Encino, CA USA). Each sample was measured in duplicate 
with results for urine pH and SG averaged across analyses. If duplicate SG analyses were not within 1% of 
each other, a third analysis was completed and the results for the two samples within 1% of each other were 
then used for averaging. The urine pH data were used as an indirect indicator whole-body shifts in acid-base 
status where consumption of the ANS tablets would be expected to cause urine pH to become more alkaline 
(higher pH) (16). The urine SG data, in turn, were used as an indirect indicator of whole-body hydration 
status where lower urine SG is interpreted as a being more hydrated than higher urine SG (17). During this 
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same visit, participants also received a 237 ml (8 oz) nutrition shake (Ensure Original Nutrition Shake; 
Abbott Laboratories, Chicago, IL USA) to consume 2-4 hrs prior to their next scheduled treadmill test. The 
purpose of the nutrition shake was to provide the same light standardized meal (220 kcals that included 33 g 
carbohydrate, 9 g protein, and 6 g fat) to all participants prior to each experimental treadmill test. 

2.6. Experimental Treadmill Test Visit 
Since the first and second experimental treadmill tests were administered identically to each other, 

only a single description of this testing is given within this section. On the 7th day of the loading phase, each 
participant returned to the lab to perform the standardized submaximal stages described previously, as well 
as complete a maximal treadmill test to volitional exhaustion to collect measures of blood lactate, maximal 
oxygen consumption (VO2MAX), and time to exhaustion (TTE). Prior to arriving at the lab, participants were 
instructed to avoid consuming caffeinated beverages/food, as well as to consume nothing but the nutrition 
shake (except water ad libitum) within 2-3 hrs of arriving at the lab. In addition, participants were also 
instructed to avoid any high intensity exercise the day before treadmill testing, as well as any exercise on the 
day of testing prior to arrival. Once in the lab, the participants provided another urine sample (collected 
within 60 minutes of arrival and analyzed as described above) and were immediately reassessed for body 
mass and height before sitting for five minutes quietly. Next, a pre-testing fingertip blood sample was 
collected and then resting blood pressure assessed. Next, after participants warmed-up for 10 minutes on the 
treadmill, they were readied for the start of the treadmill test (i.e., chest strap for heart rate monitoring and 
the mask and backpack for measuring VO2). Note that the modality of testing – i.e., walking or jogging – was 
the same as that chosen by each participant during the baseline treadmill testing. Each test began with the 3-
5 stages determined from the baseline treadmill test with each stage lasting five minutes and included a 4-
min bout of submaximal exercise that was followed 1-min bout of slow walking where fingertip blood 
samples were collected for both blood lactate and blood pH. Once the submaximal stages were completed 
(i.e., the standardized high intensity stage was always the last submaximal 5-min stage), the treadmill stages 
changed to 1-min each with treadmill speed and/or grade progressively increasing the exercise intensity 
each minute until volitional exhaustion – i.e., the participant could not maintain the exercise intensity 
despite verbal encouragement. Once the test ended, the participant performed a walking cool down for 
another 10 minutes while an immediate post-test fingertip blood sample was collected to determine maximal 
blood lactate (BLMAX, mmol/dL). The highest 20-sec sample averaged VO2 value was considered to be 
VO2MAX if ≥3 of the following criteria were satisfied: 1) A leveling of VO2 values as evidenced by ≤2.0 
ml/kg/min change between last two stages; 2) A maximal heart rate (HRMAX, BPM) within ±10 BPM of age-
predicted HRMAX (i.e., 220-Age); 3) A maximal respiratory exchange ratio (RERMAX) ≥1.10 before the test 
ended; 4) A maximal RPE (RPEMAX) of 9 or 10. The variables derived from successfully completing the 
maximal portion of this test included VO2MAX, HRMAX, RERMAX, RPEMAX, BLMAX, as well as time-to-exhaustion 
(TTE, mins), the latter of which was the total time between the end of the last submaximal stage and the end 
of the maximal test (i.e., time spent within the 1-min stages). 

2.7. 7-Day Washout and Second 7-Day Loading Phase 
After completing the first experimental treadmill test, each participant completed a 7-day “washout” 

period where neither group consumed tablets. Since the contents of both tablets were known to be water 
soluble and not stored by the body, the 7-day period was considered sufficient. Participants visited the lab 
once on days 6 or 7 of the washout too provide another urine sample (as described previously), as well as 
collect their tablets for the beginning of the second phase. After completing the washout, both groups began 
the second 7-day loading phase with the other tablet – i.e., The crossover where Group A was now 
consuming placebo tablets and Group B was now consuming ANS tablets (Figure 1). The tablet dosages 
were prescribed identically to that of the first loading phase while also using the same tablet dispensers and 
GI symptom checklists. Note that the pill dispensers were washed between loading phases to avoid any 
possible cross contamination of the two types of tablets. Lastly, participants also visited the lab to provide 
another morning urine sample and collect a nutrition shake for the last treadmill test.   
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2.8. Walking Versus Running Testing Protocols 
Given the recreational backgrounds of the research participants, this study allowed the participants to 

choose either walking or running submaximal and maximal treadmill testing protocols. Similar to the 
protocol described by Kline et al. (18), the walking protocol had participants choose a “brisk” walking speed 
on a level grade near the end of their warm-up during baseline treadmill testing. The treadmill speed 
corresponding to this self-selected “brisk” pace was then fixed for both submaximal and maximal testing 
with stages differing by changes in grade (i.e., +2.5% per stage) until volitional exhaustion. The running 
protocol, in contrast, required participants to provide an estimate for current 5 km running time which, in 
turn, was converted into an average 5 km race pace. While at a level grade, the first three running stages 
corresponded to running speeds of approximately 65%, 75%, and 85% of 5 km race pace with stages 
thereafter increasing by +2.0% grade each stage and no change in treadmill speed until volitional exhaustion.  

2.9. ANS Nutrition Supplement 
The ANS tablets used for this study, which are the same as those described previously (7), are 

considered a mineral supplement with each tablet containing a crystalline composition called AlkaPlex® 
(1000 mg) that includes calcium (245 mg), magnesium (2 mg), and potassium (35 mg). According to the ANS 
manufacturer (pH Science Holdings, Inc., Lynnwood, WA USA), the ANS ingredients are allowed by both 
the U.S. and World anti-doping agencies (i.e., WADA), while AlkaPlex® was granted New Dietary 
Ingredient (NDI) recognition by the U.S. Food and Drug Administration (FDA). In addition, according to 
independent testing of the ANS tablets that was contracted by the ANS manufacturer, the ANS tablets have 
a pH of 12.75 (Note: For a comparative reference, the pH of sodium bicarbonate is 8.35). The placebo tablets, 
which were formulated and provided by the ANS manufacturer, had a similar size, color, shape, and texture 
as the ANS tablets while lacking the AlkaPlex® active ingredient. The ANS and placebo tablet dosing 
quantity (1 tablet/22.7 kg body mass/day), frequency (split over morning and evening), and duration (7-day 
ingestion period), were also identical to that described previously (7). Minor side effects for participants 
consuming both placebo and ANS tablets (e.g., minor GI disturbances; unusual color of urine and feces) 
have been reported (7), but none of those effects were enough to alter either participants’ usual dietary and 
exercise habits, or their participation in the study. Regardless, the subjects in the current study were 
instructed to track any side effects during both loading phases as described above. 

2.10. Instrumentation 
Open-Circuit Indirect Calorimetry 

Standard indirect open-circuit calorimetry procedures with a portable metabolic measurement system 
(Oxycon Mobile, Viasys Healthcare, Yorba Linda, CA) were used to record submaximal and maximal 
measures of VO2, HR, and RER. This system was mounted to a modified hydration backpack (Slipstream; 
Camelbak Products, LLC; Petaluma, CA) which was worn by each participant during treadmill testing. The 
oxygen and carbon dioxide analyzers were calibrated prior to each test using a certified gas mixture. Both 
analyzers, as well as the ventilation meter, were calibrated prior to each test according to the manufacturer’s 
guidelines. While the metabolic system collected breath-by-breath data, these data were then reported at 
either 60-sec sample intervals (i.e., submaximal treadmill testing) or 20-sec sample intervals (maximal 
treadmill testing) for all subsequent analyses. Lastly, measures of HR were recorded by the metabolic system 
using the telemetry signal from a Polar Accurex Plus heart rate monitor chest strap and transmitter (Polar 
Electro, Inc., Lake Success, NY).  

Blood Lactate Analyzer 
The handheld Lactate Pro analyzer (Arkray, Inc., Kyoto, Japan) was used to measure whole blood 

lactate from a single fingertip blood droplet during treadmill testing. A detailed description of our lab’s use 
of this monitor has been described previously (7) while others (19) have described the monitor’s accuracy 
and reliability. For the current study, blood lactate was evaluated at each submaximal treadmill stage for 
each of the three treadmill test visits, as well as for determining BLMAX at the end of the maximal protocols. 
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i-STAT Blood Analyzer 
In addition to the blood lactate analysis, additional fingertip capillary whole blood droplets were 

collected within 100 µl capillary tubes. This blood was then transferred to a disposable CG8+ cartridge 
(Abbott Point of Care Inc., Princeton, NJ USA) and then analyzed for a collection of chemistries and 
electrolytes, hematology, and blood gas measures with the i-STAT analyzer (Abbott Point of Care Inc., 
Princeton, NJ USA). The i-STAT is a handheld point-of-care device developed originally for bedside medical 
applications but has since been used in settings where quick evaluations are needed, such as hospital 
intensive care units (20) or sports science labs (15). When compared to a conventional laboratory blood gas 
analyzer, Sediame et al. (21) reported that the i-STAT provided very comparable blood gas analyses. For the 
current study, the i-STAT was used to analyze blood samples collected at four time points for each of the 
experimental treadmill test visits: 1) At rest (before the warm-up and testing began); 2) During the 5th minute 
of the standardized moderate intensity submaximal testing stage; 3) During the 5th minute of the 
standardized high intensity submaximal testing stage; 4) Within one minute of completing the maximal 
treadmill test (during recovery). From each of these analyses, a selection of electrolytes (Na+, K+, Ca2+) and 
blood gas measures (blood pH, base excess, HCO3) were recorded for later analysis. The reason for including 
the electrolytes within this analysis is that two of these – i.e., K+ and Ca2+ - are components of the ANS 
tablets. 

2.11. Statistical Analyses 
Summary measures for cardiorespiratory (SBP, DBP, HR, VO2, RER), blood lactate (BL), RPE, TTE, 

blood electrolytes (Na+, K+, Ca2+), blood gases (blood pH, base excess, HCO3), as well as urine pH and 
specific gravity (SG), were summarized at several points (as described earlier) for the treadmill tests that 
corresponded to the consumption of each type of tablet. Each of these variables were then statistically 
evaluated using a 2-factor repeated measures ANOVA (Tablet Type x Time Point) (α=0.05). In addition, the 
effect size (ES) for each comparison of interest was calculated using Cohen’s d (22): ES = (VANS–
VPlacbo)/(Pooled SD), where VANS and VPlacbo were the sample mean values corresponding to the ANS and 
placebo conditions, and SDDiff was the standard deviation of these differences. Common practice guidelines 
were then used to interpret the magnitude of ES values for this study – i.e., 0.2 ≤ “small” ES < 0.5, 0.5 ≤ 
“medium” ES < 0.8, and “large” ES ≥ 0.8. Finally, a minimum sample size of 27 was needed to detect a 
minimum 0.5 effect size (i.e., about 30 secs for TTE) at a 0.05 alpha and power of 0.80 for measures of aerobic 
performance (G*Power Version 3.0.10; Universität Kiel, Germany) (23). 

3. Results 
Summary descriptive characteristics for the 28 participants who completed all testing visits are 

provided in Table 1. While body mass was measured for all treadmill testing visits, Table 1 reports only that 
for the first experimental treadmill test (Figure 1) since the values did not differ statistically with those from 
the second experimental treadmill test (73.9 kg versus 73.8 kg; P=0.38). Additionally, both resting systolic 
(Mean±SD (ES): 120±12 vs 125±10 mmHg (small ES of -0.45); P=0.01) and diastolic blood pressures (78±5 
versus 82±7 mmHg (medium ES of -0.67); P=0.001) were significantly lower when measured at rest and at 
the end of the ANS loading phase.  

Table 1. Summary of descriptive characteristics for study participants (Mean ± SD (range)). 

Group 
Age 

(years) 
Body Height 

(cm) 
Body Mass 

(kg) 
BMI 

(kg/m2) 

Women 
(n = 12) 

21 ± 4 
(18-33) 

165.4 ± 7.0 
(153.7-178.3) 

65.1 ± 2.8 
(56.5-79.1) 

24.4 ± 2.4 
(19.8-28.2) 

Men 
(n = 16) 

19 ± 2 
(18-26) 

179.7 ± 6.2 
(166.9-189.5) 

70.8 ± 2.4 
(56.5-79.1) 

24.7 ± 3.2 
(19.3-30.8) 

Total Sample 
( n = 28) 

20 ± 3 173.6 ± 9.7 68.3 ± 3.8 24.5 ± 2.8 

NOTE: BMI = body mass index = [ (body mass, kg)/ (body height, m)2 ] 
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Prior to the planned ANOVA analyses, the data were analyzed for both gender and treatment order 
effects. Neither of these variables were significant so the ANOVA analyses were performed as described 
previously. Table 2 highlights several significant differences in cardiorespiratory and blood lactate measures 
between tablet conditions from the experimental treadmill tests. Submaximal HR at the moderate (MI) stage, 
for example, was significantly lower for the ANS condition (P=0.03), while HRMAX was non-significantly 
higher for the ANS condition (P=0.12). Measures of RER for both MI and HI stages were statistically similar 
(P=0.58-0.60; very small ES values), but RERMAX was significantly higher for the ANS condition (P=0.002; 
medium ES). Interestingly, both RPE (P=0.02-0.006; small ES) and blood lactate (P=0.02; small ES) for MI and 
HI stages were significantly lower for the ANS condition with BLMAX being significantly higher for the ANS 
condition (P=0.001; small ES). In addition, measures of both relative VO2MAX (49.14±8.73 versus 47.70±9.16; 
P=0.002: very small ES of +0.16) and absolute VO2MAX (3.6±0.9 vs 3.5±0.8 L/min; P=0.002; very small ES of 
+0.12), as well as TTE (4.6±1.1 versus 4.0±1.2 mins; P=0.001; medium ES of +0.52) were all significantly 
higher for the ANS condition.  

Table 2. Summary of heart rate (HR), the respiratory exchange ratio (RER), rating of perceived exertion (RPE), and 
blood lactate (BL) collected during both moderate intensity (MI) and high intensity (HI) steady-state exercise, as well as 

those values associated with either maximal aerobic exercise intensity (HR, RER, RPE) or immediate post-exercise 
(BL). All values (n=28) expressed as Mean ± SD along with the effect size (ES) for each paired comparison. 

Variable Tablets 
MI Aerobic 

Exercise 
HI Aerobic 

Exercise 
Maximal Aerobic 

Exercise 

 
HR (BPM) 

Placebo 
ANS 

 

169 ± 13 
†166 ± 11 

(-0.25) 

183 ± 9 
181 ± 8 
(-0.24) 

197 ± 6 
199 ± 6 
(+0.33) 

 
RER 

Placebo 
ANS 

 

0.99 ± 0.06 
1.00 ± 0.07 

(+0.15) 

1.06 ± 0.05 
1.05 ± 0.06 

(-0.18) 

1.34 ± 0.12 
†1.40 ± 0.11 

(+0.61) 

Rating of Perceived 
Exertion (RPE) 

Placebo 
ANS 

 

3.8 ± 1.2 
†3.4 ± 1.3 

(-0.32) 

6.1 ± 1.5 
†5.6 ± 1.6 

(-0.32) 

9.6 ± 0.7 
9.5 ± 0.7 
(-0.14) 

Blood Lactate 
(mmol/dL) 

Placebo 
ANS 

 

2.7 ± 0.7 
†2.4 ± 0.7 

(-0.43) 

4.4 ± 1.0 
†4.1 ± 0.9 

(-0.32) 

11.1 ± 2.7 
†12.2 ± 2.7 

(+0.41) 

† Mean values for ANS condition differed significantly from the placebo condition (P<0.05). 

Table 3 summarizes select blood measures reported from the handheld i-STAT device. First, there 
were no significant differences found for any of these measures between ANS and placebo conditions, 
though there were several trends worth mentioning. Specifically, blood pH tended to be higher (more 
alkaline) for the ANS condition at every measure with the highest values being at rest and the lowest being 
immediate-post maximal exercise. A mean resting blood pH of 7.44 for the ANS condition, in fact, was 
higher than all other mean values (large ES value of +1.35) except for resting blood pH for the placebo 
condition. Blood HCO3 levels were also slightly higher at rest and at moderate intensity exercise, though not 
significantly, while HCO3 levels were significantly higher for the high intensity treadmill stage (P=0.008). 
There were no differences in BE, or for HCO3 immediate post-recovery, between tablet conditions. Lastly, 
there were no differences between tablet conditions for any blood ion measures (i.e., Na+, K+, Ca2+). 

Figure 2 shows changes in both urine pH and SG for urine collected at five separate time points: Both 
loading phases and experimental treadmill testing days, as well as during the washout phase. Mean Urine 
pH values of 6.0-6.1 occurred for both placebo tablet conditions (i.e., loading phase and treadmill test), as 
well as the washout phase, but this value increased non-significantly to 6.4 during the ANS loading phase 
(medium ES of +0.57) and then significantly to 6.9 on the ANS tablet treadmill testing day (large ES of +1.20; 
P<0.001). Similarly, urine SG was stabile for most test measures at 1.014-1.016 until the day of the ANS 
treadmill test where SG decreased significantly to 1.011 (large ES of -0.85; P=0.006). Finally, there was not a 
single report of negative side effects by participants that could be attributed to consuming either ANS or 
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placebo tablets. 

Table 3 Summary of blood pH, bicarbonate (HCO3), base excess (BE), sodium (Na+), potassium (K+), and 
calcium (Ca2+) collected during rest (pre-treadmill testing), both moderate intensity (MI) and high intensity 
(HI) steady-state exercise, as well as immediate post (IP) maximal exercise. All values (n=28) expressed as 

Mean ± SD along with the effect size (ES) for each paired comparison. 

Variable Tablets At Rest 
MI Aerobic 

Exercise 
HI Aerobic 

Exercise 
Maximal 

Aerobic Exercise 

 
Blood pH 

Placebo 
ANS 

 

7.41 ± 0.03 
†7.44 ± 0.02 

(+1.35) 

7.38 ± 0.03 
7.40 ± 0.03 

(+0.66) 

7.36 ± 0.04 
7.37 ± 0.02 

(+0.33) 

†7.18 ± 0.08 
†7.21 ± 0.07 

(+0.40) 

 
HCO3 

Placebo 
ANS 

 

22.5 ± 1.4 
23.1 ± 1.7 

(+0.39) 

21.4 ± 1.8 
22.0 ± 1.5 

(+0.36) 

‡19.6 ± 1.8 
‡19.8 ± 1.7 

(+0.11) 

‡12.5 ± 2.3 
‡12.8 ±2.0 

(+0.14) 

 
BE 

Placebo 
ANS 

 

-1.9 ± 1.5 
-1.9 ± 1.6 

(0) 

-3.6 ± 2.1 
-3.2 ± 1.7 

(-0.21) 

‡-5.5 ± 2.2 
‡-5.5 ± 2.0 

(0) 

‡-15.7 ± 3.3 
‡-15.2 ± 3.1 

(-0.16) 

 
Na+ 

Placebo 
ANS 

 

‡142.4 ± 1.7 
‡142.4 ± 1.5 

(0) 

142.8 ± 1.3 
142.8 ±1.6 

(0) 

143.0 ± 1.2 
142.8 ± 1.2 

(-0.17) 

144.7 ± 1.8 
144.6 ± 1.9 

(-0.05) 

 
K+ 

Placebo 
ANS 

 

4.8 ± 0.8 
4.6 ± 0.4 
(-0.33) 

5.2 ± 0.7 
5.2 ± 0.6 

(0) 

5.1 ± 0.3 
5.1 ± 0.6 

(0) 

5.3 ± 0.5 
5.5 ± 0.5 
(+0.40) 

Ca2+ 

Placebo 
ANS 

 

1.18 ± 0.10 
1.19 ± 0.10 

(+0.10) 

1.16 ± 0.06 
1.15 ± 0.05 

(-0.18) 

1.16 ± 0.06 
1.13 ± 0.05 

(-0.54) 

1.20 ± 0.07 
1.16 ± 0.06 

(-0.61) 

NOTE: Placebo and ANS (alkaline nutrition supplement) refer to the types of tablets consumed during the 
respective 7-day loading phases of the study. 
† Mean blood pH value differed significantly from all other mean blood pH values (P<0.05). 
‡ Mean values for that measurement condition differ significantly from all other measurement conditions 
(P<0.05). 

4. Discussion and Conclusions 
This study found that ingestion of an AlkaPlex®-based alkaline nutrition supplement (ANS) 

influenced measures of health and aerobic performance at rest (lower systolic and diastolic blood pressure; 
better hydration status via a lower urine SG), during submaximal steady-state exercise (lower HR, RPE, and 
BL responses), as well as during maximal aerobic exercise (increased RERMAX, BLMAX, VO2MAX, and TTE). In 
fact, the changes in both VO2MAX and TTE support the premise that ANS supplementation positively 
influenced markers of aerobic performance as hypothesized. In addition, measures of blood pH and 
bicarbonate levels were higher at every measurement time point for the ANS tablet condition, though none 
of these differences were statistically significant despite a moderate effect size (Table 3). Further, there were 
no side effects reported by the participants for ingestion of either the ANS or placebo tablets. Lastly, these 
results compliment those from a previous study that found the same ANS tablets to be associated with lower 
steady-state cardiorespiratory and blood lactate measures, as well as higher levels of maximal anaerobic 
performance (7). Collectively, these results support the hypothesis that a 7-day loading phase of the ANS 
tablets provided a mild (i.e., mostly low-moderate effect sizes) ergogenic effect for both submaximal and 
maximal outcome measures as derived from a common treadmill test of aerobic performance. 
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Figure 2. Measures of urine pH and specific gravity (SG) at five different collection time points: The end of the placebo 

loading phase; The day of the placebo experimental treadmill test; The end of the washout phase; End of the ANS 
loading phase; The day of the ANS experimental treadmill test. All values (n=28) expressed as group means with one-
sided SE bars. Effect size reported for each value relative to that for measures during the placebo loading phase reported 
in parentheses. NOTE: * Mean urine pH was significantly higher than that for all other measurement times (P<0.001); 

** Mean urine SG was significantly lower than that for the placebo loading phase (P=0.006). 

4.1. Maximal Outcome Measures 
A primary goal of the present study was to test whether ingestion of the ANS tablets could improve 

measures of aerobic performance – i.e., VO2MAX and/or TTE from the maximal treadmill test. In fact, 
measures of both VO2MAX (+1.44 ml/kg/min and +0.1 L/min for relative and absolute VO2MAX, respectively) 
and TTE (+36 secs) improved significantly along with RERMAX (+0.06), but these results appear to both 
support and conflict with results in the published literature. Niekamp et al. (9), for example, observed that 
subjects with a low-PRAL diet (i.e., alkaline promoting) had a significantly higher RERMAX (+0.06) from a 
treadmill test to exhaustion than those consuming a high-PRAL diet (i.e., acidic promoting). If short-term 
ANS ingestion in the current study promotes a similar systemic alkaline state as a low-PRAL diet, then the 
identical increase in RERMAX of +0.06 between these studies was expected (Table 2). The same research team 
(5) later reported nonsignificant increases in both absolute VO2MAX and TTE from an incrementally graded 
exercise test to exhaustion. In fact, their reported increases in VO2MAX (+0.15 L/min) and TTE (+1.05 minutes) 
were greater than that for the current study (+0.10 L/min and +0.50 minutes, respectively). The difference in 
significance between these reports is probably anchored to the outcome measures on which each study was 
powered and the subsequent sample size determinations. Caciano et al. (5), for example, was powered to 
detect small differences in RERMAX which gave a minimal sample size of 10 (actual sample size = 10), 
whereas the current study was powered to detect small differences in TTE which required a sample size of at 
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27 (actual sample size = 28). The choice to power on TTE by the current study, therefore, created the need for 
a much greater sample size which, in turn, provided more statistical power to detect differences within other 
outcome measures of interest, such as VO2MAX. Thus, if it is assumed that Caciano et al. (5) was simply 
underpowered to detect differences in either VO2MAX or TTE (which seems to be the case), then their results 
are consistent with those from the present study rather than contradictory. 

In addition to TTE, the current study reports a statistical increase in both absolute (+0.10 L/min) and 
relative (+1.44 ml/kg/min) VO2MAX for the ANS tablet condition, but these differences also had very small 
effect sizes (ES<0.20). In fact, these differences equate to 2.8-3.0% of the overall mean VO2MAX, which is 
considerably less than the 5.6% reported for day-to-day variation in VO2MAX in healthy adults (24). Thus, 
even though VO2MAX was statistically higher for the ANS tablet condition, this difference was not practically 
significant because it does not exceed that expected by daily variation alone. If this is true, then why do both 
Caciano et al. (5) and the present study report higher values of TTE and VO2MAX for treadmill tests to 
exhaustion following alkaline-based nutrition interventions? First, it is well known that metabolic acidosis is 
a primary contributor to muscular fatigue during high intensity exercise (25,26). It is also well established 
that use of nutritional agents (e.g., NaHCO3 and sodium citrate) can induce a pre-exercise metabolic 
alkalosis that functions to delay muscular fatigue and improve physical performance by enhancing the 
extracellular buffering capacity (25,26). Further, if ingestion of both low-PRAL diets and the ANS tablets 
help resist the influence of exercise-induced metabolic acidosis in this same manner (5,7-9), then it stands to 
reason that the inevitable onset of volitional exhaustion at the end of a maximal treadmill test could be 
delayed – i.e., an increased TTE. In the current study, a delayed onset of fatigue for the ANS tablet condition 
was evidenced by a significantly higher BLMAX (12.2 versus 11.1 mmol/dL; Table 2) which suggests the 
working muscles were able to perform more work, or work at a higher intensity, just prior to the onset of 
volitional exhaustion. Lastly, since many non-athletically trained adults can satisfy the criteria for achieving 
VO2MAX without a concomitant plateau in VO2 (i.e., a peak VO2 instead of true VO2MAX) (27), then the 
increased TTE is what could have allowed the measured VO2MAX to be closer to that VO2 plateau. In short, 
we believe that the effect of ingesting the ANS tablets was to increase TTE by delaying the onset of muscular 
fatigue which, in turn, allowed participants to achieve a rate of VO2 that was closer to their true VO2MAX. 

Given that previous research with these ANS tablets (7), low-PRAL diets (5,8), and traditional 
alkalizing agents (e.g., NaHCO3) (25) have all been shown to improve anaerobic performance, it is possible 
that this study’s increase in TTE with the ANS tablets were more related to improved anaerobic capacity as 
well. The ability to exercise, for instance, within the exercise intensity range that spans between the onset of 
lactate threshold and the measurement of VO2MAX is a function of metabolic energy generation from both 
aerobic and anaerobic pathways (28). As aerobic exercise intensity approaches that which elicits VO2MAX, 
measures of VO2 will classically begin to plateau which indicates a maximal rate of aerobic energy 
generation has been reached. Continuing to exercise at even higher intensities is possible if the rate of 
anaerobic energy generation has not yet been slowed by metabolic acidosis. Thus, if the ingestion of the ANS 
tablets enhanced extracellular buffering capacity as proposed, then the effect on maximal treadmill testing 
would be to enhance anaerobic energy generation after aerobic energy metabolism had reached its maximal 
rate (i.e., VO2MAX). Thus, enhanced extracellular buffering capacity will function to improve anaerobic energy 
generation and high intensity work performance, and this is true whether the performance is truly an 
anaerobic task – i.e., 400 m sprinting (8) – or a task that requires high energy generation from both aerobic 
and anaerobic energy systems – i.e., the very end of a maximal treadmill test to exhaustion. In both instances, 
enhanced physical performance is dependent upon the extracellular bicarbonate buffering system to 
minimize the effects of metabolic acidosis and resist the onset of fatigue.  

4.2. Standardized Submaximal Testing 
During the standardized moderate (MI) and high intensity (MI) treadmill stages, steady-state 

measures of HR, blood lactate, and RPE were all slightly, though significantly, lower for the ANS tablet 
condition at one (MI only for HR) or both stages (HR, BL, RPE). We reported lower values of HR and BL 
previously after a 7-day loading phase with the same ANS tablets for well-trained cross-country skiers doing 
a simulated double-poling activity (7). Taken together, these results indicate lower cardiovascular stress and 
a perception of less effort during standardized work output tasks. In addition, submaximal RER values for 
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both ANS and placebo tablets in this study statistically similar (Table 2) which is the same as that reported 
by Niekamp et al. (9) when comparing the influence of low- and high-PRAL diets. Collectively, these data 
support the premise that extracellular alkalization, whether it be by use of a low-PRAL diet or ANS tablet 
ingestion, can improve markers of submaximal exercise capacity.   

4.3. Hydration Status and Resting Blood Pressure 
This study found that both hydration status (i.e., lower urine SG) and resting blood pressure (SBP and 

DBP) improved when measured at the end of the 7-day ANS tablet loading phase. While it is well known 
that extreme changes in hydration status and blood pressure can be linked, whether the improved hydration 
status in this study, in fact, caused a lowering in both SBP and DBP cannot be determined. The improved 
hydration status, however, was expected because a previous study reported improved hydration status 
following regular consumption of a mineralized bottled water that contained a dissolved low-dose version 
of the same AlkaPlex®-based ANS used by this study (6). Several studies have also shown that acidic diets 
(i.e., high-PRAL) have been positively associated with higher SBP and DBP (1). Thus, if the consumption of 
these ANS tablets has an equivalent influence to that of consuming a low-PRAL (alkalizing) diet, then the 
mechanism of influence on blood pressure is more likely related to controlling the influences of metabolic 
acidosis rather than hydration status. 

4.4. Blood pH and Bicarbonate 
Sodium bicarbonate (0.3 g/kg body mass) has been shown to acutely increase blood pH and 

bicarbonate within 60 minutes of ingestion while at rest (7.39 to 7.47, and 24.03 to 30.33 mmol/L, 
respectively), and then immediately following a bout of repeated sprints (7.19 to 7.25, and 12.35 to 14.87 
mmol/L, respectively) (15). The present study also found that blood pH was significantly higher at rest 
(+0.03 and large ES) and immediately following the maximal treadmill test (+0.03 and small ES) for the ANS 
tablet condition (Table 3), though these changes are considerably smaller than that reported by Cameron et 
al. (15) (+0.06 to +0.08). In addition, blood bicarbonate was non-significantly higher after consuming the 
ANS tablets (+0.02 to +0.06; Table 3), and these changes were again much smaller than that reported by 
Cameron et al. (15) (+2.52 to +6.30 mmol/L). Also, from Table 3, base excess did not differ between 
conditions at any measurement time point which would be expected with non-significant changes in blood 
bicarbonate. Finally, while the current study did not have a single side effect to report, Cameron et al. (15) 
suggested that the high incidence of GI disturbances (e.g., belching, stomach bloating, nausea, stomach 
cramps, diarrhea, vomiting) reported by their participants may have negatively influenced their subsequent 
sprint performance abilities. Thus, even though the effects of ANS ingestion in this study on blood pH and 
bicarbonate were relatively small in comparison to a Cameron’s standard pre-exercise dose of NaHCO3, the 
current study reported improved TTE with no side effects while Cameron et al. (15) reported a host of 
serious side effects and no effect on performance. 

This above discussion highlights the important interaction between digestibility of buffering agents 
(e.g., NaHCO3) and supplements (e.g., ANS) with any type of side effects. This study used the 
manufacturer’s recommendation for dosing of ANS tablets and that appears to have been a reasonable 
balanced between having no effects while still providing a measurable, though small, ergogenic effect on 
performance. 

4.5. Study Design Considerations 
Study design issues to consider in the future are those related to ANS dose and timing of ingestion. 

For example, this study chose to replicate the ANS dosing strategy used previously (7), which is the same as 
that recommended by the ANS manufacturer, but it is not known whether any other dose (higher or lower) 
would have resulted in the same results. In addition, while the study participants were given specific 
instructions about tablet consumption, it is not known whether a different timing strategy – especially on the 
day of treadmill testing – would have caused different results. It is reasonable to suggest, for example, that 
the same dose (1 tablet/22.7 kg body mass/day) over fewer days (e.g., 1-3 days) could have provided similar 
effects, or that a higher dose (1.5-2.0 tablets/22.7 kg body mass/day) within a single day could have 
provided similar effects. In fact, since the ingredients for the ANS supplement are entirely water soluble, it is 
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even possible that day-of-testing tablet ingestion is all that is needed for an observable effect. As has been 
shown with other extracellular buffering agents (29), both dose and timing of ingestion are critical to 
understanding how an ANS will influence an individual, as well as how to better predict the onset of side 
effects. Thus, while the current and past research (7) with these ANS tablets have established that a 7-day 
loading phase can have both cardiorespiratory, metabolic, and performance effects, no other dosing or 
timing strategies have ever been investigated. Lastly, except for the pre-treadmill testing nutrition shakes, 
this study did not control the habitual diets of the study participants. Given that dietary PRAL has been 
linked directly with the same types of cardiorespiratory, metabolic, and performance effects as the ANS 
tablets from this study (5,8,9), the lack of dietary control (or at least dietary monitoring for posteriori 
determination of PRAL) should be considered a possible confounder when testing any alkalizing nutrition 
supplement.  

5. Conclusions 
In summary, this study found that after seven days of consuming an AlkaPlex®-based alkaline 

nutrition supplement, recreationally active college-aged participants were shown to have lower blood 
pressure and better hydration status at rest, lower cardiorespiratory measures during submaximal exercise, 
as well as significantly higher measures of maximal aerobic performance (both time-to-exhaustion and 
VO2MAX). Further, these changes were complimented with higher blood pH values at rest and immediate 
post-exercise, as well as non-significantly higher blood bicarbonate levels. These results compliment a 
previous study with the same alkaline nutrition supplement that reported improved cardiorespiratory 
responses during submaximal exercise and improved anaerobic performance (7). In conclusion, this alkaline-
based supplement appears to provide a mild ergogenic effect (i.e., mostly low-moderate effect sizes) that 
positively effects several markers of aerobic performance and was associated with little or no side effects. 
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Abstract 

This experimental study aimed to examine the effect of fasting throughout the month of Ramadan 
month on Heart Rate (HR) during endurance exercise and Heart Rate Recovery (HRR) after exercise. 27 
participants were included in the study. The participants were separated into two groups as the 
experimental group fasting before the experimental study(F; n: 13; 20,22 ± 1,58 years; 179,84 ± 5,99 cm, body 
weight 7169 ± 8,48 kg; BMI 22,12 ± 1,91) and the non-fasting control group (NF; n:14; 19,64 ± 1,15 years; 
182,42 ± 3,79 cm, body weight 72,20 ± 4,75 kg; BMI 21,64 ± 1,50). In the experimental study, the HR 
(min.beats) during the endurance exercise of 5,000 m and HRR (min.beats) values after the exercise of the F 
and NF groups were recorded by using a heart rate monitor (Polar V800, Lake Success, NY, USA),which 
records once per second. Descriptive statistics and an independent sample t-test were used in the statistical 
analysis. During the endurance exercise, there was no significant difference in terms of HR between the 
participants of F and NF (p>0,05). By the end of the endurance exercise, there was a significant difference 
over the HRR in the 1st minute (p=0.018; t=2,505 p<0,05) and in the 2nd minute (p=0.031; t=2.270 p<0,05) 
within F. There was no difference between these two groups in terms of HRR in the 3rd, 4th and 5th 
minutes. While fasting has no positive or negative effects on HR during endurance exercises, it has a 
restrictive effect in the first minutes of HRR after exercise.  
Keywords: Ramadan, Fasting, Non-Fasting,  Endurance Exercise, Heart Rate Recovery.  

1. Introduction 
Ramadan fasting is a custom of belief for Muslims worldwide, where they have no food and drink all 

day long starting from sunrise until sunset during the Ramadan month. It is generally related to all Muslims 
after puberty. The Ramadan month lasts 29 or 30 days. Moreover, it moves forward 11 days each year 
according to the Gregorian calendar. Thus, this action of belief is carried out in all seasons. Whereas 
Ramadan fasting is carried out during the daytime, the effects resulting from hot weather in the summer and 
the effects resulting from cold weather in winter will differ. As it is forbidden to consume food and drinks 
until sunset, energy intake and consuming liquid is carried out in the evening known as “Iftar” and at 
midnight, which is called “Sahur”. This can affect the sportive performance of the athletes negatively by 
shortening the routine activities and sleep duration (Leiper et al., 2008; Roky et al. 2012). Several studies have 
been carried out on the effect of fasting in the Ramadan month on sportive performance. These studies 
showed   results that there is some decrease in sportive performance (Bouhlel et al., 2013) as well as that 
there is in fact no change in sportive performance (Kirkendall et al., 2008, Zerguini et al., 2008). Evaluating 
the effects of being hungry for a long time and not consuming liquid on the sportive performance of the 
athletes fasting during the Ramadan month considering several factors such as age, gender, environmental 
and physical conditions will help in obtaining healthier results.  

A Muslim fasting in the Ramadan month, cannot consume any food or drink during the day, and the 
wide range diet in Sahur may result in negative factors such as delaying the start of sleep, a lack of sleep, 
willingness to sleep in the daytime, mental function, and temper disorders (Reilly & Waterhouse, 2007). It 
has been observed that the body weight of the athlete both fasting and continuing exercise seems to reduce. 
This reduction comes from hypo-hydration (restrictive effect of endurance exercises) and fat free mass 
(Sweileh et al., 1992). There may be a reduction in muscle mass in an event where the protein intake 
necessary for athlete does not occur notwithstanding the condition of the exercise. Considering also the 
negative effect of hypo-hydration on muscle performance of the fasting athlete having loss of muscles 
(Yoshida et al., 2002), it would be an expected result to have a decrease in total performance. 

Several physiological and psychomotor factors are paramount for optimum performance. During the 
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day, the lowest body temperature occurs between 04:00 – 06:00 a.m. and the highest body temperature 
occurs between 04:00 – 06:00 p.m. It has been observed that the potential of muscle producing power peaks 
around the p.m. hours, and on the contrary, there is a decrease in some factors such as cardiovascular 
functions, recovery, and ventilation capacity in the a.m. hours (Touitou & Haus, 1992). Optimum sportive 
performance is in a significant relationship with these factors being synchronized in a positive phase during 
the day. Many biological factors that play a part in adaptation against physical stress such as the amount of 
water or electrolyte, plasma volume, and the liquid pattern of an individual fasting during Ramadan have a 
more compelling effect rather than on a non-fasting individual.  

One of the difficulties of carrying out a study on fasting individuals in Ramadan is that the individual 
goes on not to have any food or drink until the ending time of “iftar”, even if the exercise ends on account of 
the fact that it is religious belief. In addition to this, as the participant cannot carry out exercise as non-fasting 
in an academic design of a pre-test, post-test “cross-over”, it restricts the experimental studies. As fasting in 
Ramadan is a religious belief, it is not possible to ask the Muslims not to fast in order to do scientific 
research. Meanwhile, it is difficult for the researchers to reach a fasting and homogenous group in view of 
performance.  

The relationship between cardiovascular load and exercise, the higher the chronotropic responds to 
the exercise, the faster the recovery after exercise is or vice versa (Warner & Russel, 1969).Heart Rate is the 
change that can be detected in R-R intervals on EKG, which reflects the autonomous balance between the 
sympathetic nervous system and the parasympathetic nervous system effects on the sinoatrial rode. While 
the HR is high in children and teenagers during relaxation, it is lower in adults and especially athletes with 
good performance because of new capillaries and economical oxygen use (Guyton, 1986;). The heart rate 
recovery is the decrease in heart rate increasing subject to the intensity of the exercise after the exercise. 
While a decrease is observed in HRR in the first 30 minutes after the exercise at R-R intervals, a slower 
decrease is observed later (Imai K. 1994). Unusual HRR after exercise is thought to be related with 
chronotropic inadequacy (Desai MY. 2001, Ören & Aytemir, 2008). Based on these scientific facts, in this 
experimental study, the aim was to examine the effect of fasting on the Heart Rate and Heart Rate Recovery 
during endurance exercise.  

2. Method 

27 participants attending the 1st grade at School of Physical Education and Sports and having similar 
training levels participated in the study. On the day of experimental exercise, the control group (NF; n:14) 
was composed of non-fasting participants and the experimental group (F; n:13) was composed of fasting 
participants. The fact that the participants do not smoke, do not use drugs and do not have chronic diseases 
(diabetes, asthma, chronic obstructive lung disease, hypertension, or metabolic syndrome) in their medical 
history were determined and they were included in the study. The PARQ test evaluation was implemented 
on the research group before the study and ACSM (American College of Sports Medicine) risk factor 
analysis evaluation were implemented after the study. Only healthy experimental subjects were included in 
the study. Whether there was an effect of sinus tachycardia or sinus bradycardia or not after resting heart 
rate taken before the exercise was examined. The descriptive information related to the participants in the 
study is presented in.  

2.1. Experimental Procedures  
The experimental study was implemented on an exercise day chosen by the single blind method 

without treating the participants before during the Ramadan month. Non-fasting (n:14) and fasting 
participants (n:13) were asked to run 5,000 meters in 25 minutes. In order to measure the 5,000 m 
performance of the athletes, athletics track with international standards were used. In the experimental 
study, the Heart Rate Recovery (HRR) of the participants during 5.000m run and within 5 minutes after 
running was recorded by using a heart rate monitor (Polar V800, Lake Success, NY, USA),which records 
once in a second. The participants were asked to perform active recovery within 5-minute of the HRR 
period. The running distances of the athletes within the specified area was controlled by a Polar GPS (Polar 
V800, Lake Success, NY, USA).   

In the experimental study, the biomotor abilities between the groups of F and NF and strength and 
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flexibility features, which are important parameters for physical fitness, were determined by using the hand 
grip test and sit and reach test respectively. This evaluation is thought to be important in terms of specifying 
the extent of homogeneity between the groups.  

2.3. Statistical Analyses 
In the obtained data, the descriptive statistics evaluation and in the comparative statistics, the 

independent sample t-test, was implemented. All statistical analyses were performed using the SPSS (Ver. 
23; SPSS, Chicago, IL, USA) with the statistical significance set at p < 0.05. 

Table 1. Age, Height, Body Mass, BMI of Participants 
Variable. N Mean ± SD Min Max 

Age (years)  27 19.92 ± 1.38 18.00 24.00 

Height (cm)  27 181.18 ± 5.05 167.00 190.00 

Body mass (kg)  27 71.85 ± 6.67 62.00 89.00 

BMI  27 21.87 ± 1.70 18.90 24.65 

In total, 33 participants participated in the experimental study. 3 of these participants left willingly 
during the exercise. Another 3 of them were dismissed because of a problem with their heart rate sensors. 27 
male participants participated in this experimental study. The descriptive information related to the 
participants in the study are presented in Table 1.  

4. Results 

Table 2. Age, Height, Body Mass, and BMI descriptive statistics of participants 
Variable. Group N Mean ± SD t p 

Age (years) 
Fasting 

Non-Fasting 
13 
14 

20.23 
19.64 

± 
1.58 
1.15 

1.107 .279 

Height (cm) 
Fasting 

Non-Fasting 
13 
14 

179.84 
182.42 

± 
5.99 
3.79 

-1.347 .190 

Body mass (kg) 
Fasting 

Non-Fasting 
13 
14 

71.69 
72.20 

± 
8.48 
4.75 

-0.115 .910 

BMI 
Fasting 

Non-Fasting 
13 
14 

22.12 
21.64 

± 
1.91 
1.50 

0.724 .476 

The participants in the study were separated into two groups as F (n:13) and NF (n:14). There was no 
difference in terms of age, height, body mass, and BMI between the groups F and NF (p < 0,05).  There was a 
homogenous distribution between the groups.   

Table 3.  Flexibility and Hand Grip descriptive statistics of participants 

Variable Group N Mean ± SD t p 

Flexibility (cm) 
Fasting 

Non-Fasting 
13 
14 

30.53 
29.77 

± 
6.40 
5.78 

0.321 .751 

Hand Grip (kg) 
Fasting 

Non-Fasting 
13 
14 

47.50 
46.12 

± 
7.73 
6.39 

0.504 .619 

After the descriptive and comparative evaluation of the strength and flexibility parameters, which are 
the biomotor features affecting 5,000 m running performance between the F and NF groups, there was no 
significant difference between the two groups (p < 0,05). The result of this evaluation states that there was no 
difference between the groups in terms of the parameters, which are the important parameters of physical 
fitness, and strengthens the homogeneity of the groups in terms of the strength and flexibility parameters, 
which are biomotor features.  
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Table 4.  5,000 m Heart Rate data of participants separated into two minutes 

Variable Group N Mean ± SD t p 

First Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

161.27 
157.75 

± 
12.01 
14.65 

0.688 .498 

Second Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

181.61 
177.82 

± 
10.09 
10.60 

0.963 .344 

Third Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

184.24 
184.45 

± 
1.40 
2.13 

0.307 .762 

Fourth Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

189.85 
185.43 

± 
10.31 
9.44 

0.303 .247 

Fifth Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

191.08 
186.54 

± 
10.68 
10.23 

0.532 .262 

Sixth Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

191.08 
186.54 

± 
10.68 
10.23 

0.532 .262 

Seventh Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

193.48 
189.19 

± 
11.87 
9.81 

0.282 .305 

Eighth Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

194.93 
189.23 

± 
10.06 
10.24 

0.688 .151 

Ninth Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

194.39 
188.66 

± 
10.71 
10.86 

0.777 .173 

Tenth Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

194.39 
188.81 

± 
9.74 

11.23 
0.513 .198 

Eleventh Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

195.41 
189.10 

± 
10.01 
9.67 

0.814 .102 

Twentieth Two Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

197.79 
189.88 

± 
8.97 

10.52 
0.217 .044 

Last One Minute HR (min.beats) 
Fasting 
Non-Fasting 

13 
14 

195.98 
191.12 

± 
15.93 
10.70 

0.912 .347 

After the evaluation of the HR values of the participants taken during the 5,000 meters run by 
separating time periods of two minutes, no significant difference was found between the groups of F and NF 
over HR from the start until the end of the exercise (p>0,05). It was observed that not having any food or 
drink until the beginning of the endurance exercise does not cause a significant difference in heart rate 
during the performance.  

Table 5. Heart Rate Recovery (HRR) data of the participants 
Variable Group N Mean ± SD t p 

1st min Heart Rate Recovery 
(min.beats) 

Fasting 
Non-Fasting 

13 
14 

188.96 
178.72 

± 
9.53 

13.07 
2.505 .018* 

2nd min Heart Rate Recovery 
(min.beats) 

Fasting 
Non-Fasting 

13 
14 

164.50 
151.15 

± 
14.55 
18.10 

2.270 .031* 

3rd min Heart Rate Recovery 
(min.beats) 

Fasting 
Non-Fasting 

13 
14 

148,93 
141,83 

± 
12,57 
13,83 

1.496 .145 

4th min Heart Rate Recovery 
(min.beats) 

Fasting 
Non-Fasting 

13 
14 

147.87 
138.76 

± 
16.33 
11.69 

1.775 .086 

5th min Heart Rate Recovery 
(min.beats) 

Fasting 
Non-Fasting 

13 
14 

144.98 
134.80 

± 
18.39 
12.39 

1.816 .081 

Mean Heart Rate Recovery 
(min.beats) 

Fasting 
Non-Fasting 

13 
14 

159.05 
149.05 

± 
13.21 
11.24 

2.261 .031* 
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Considering the recovery values happening each minute of the 5-minute active recovery evaluation 
following the end of the 5,000 meters running exercise, it was seen that HR values of the F participants were 
significantly higher than the values of the NF participants within the first two minutes (p<0,05). There was 
no significant difference between the two groups in the following 3rd, 4th and 5th minutes. At the 5-minute 
HRR evaluation, it was observed that the NF group significantly lower heart rate value than the F group.  

5. Discussion and Conclusion 
Fasting is a religious belief when there is no intake of food and drink all day long starting from sunrise 

until sunset. This belief, covering a month, may have a restrictive effect on the sportive performance of 
Muslim athletes. Hypo-hydration resulting from not consuming any liquid during the day is restrictive for 
endurance exercises. This situation did not result in a significant change in the HR of fasting participants 
during high intensity endurance exercise (VO2max 90% / 45 min) and following endurance exercise 
(VO2max 55% / 45 min). However, it caused an increase (15,07%) in the blood lactate test (Asl et al., 2011). 
While an increase in the fatigue index (Chennaoui et al., 2009; Chaouachi et al., 2009) beside the decrease in 
distance covered (Aziz et al., 2010, Zerguini et al., 2007) and anaerobic power during endurance exercises 
has been observed, it has also showed that the sprint performance is better than the ones before Ramadan 
(Kirkendall et al., 2008). Beside the cases where the level of difficulty perceived after the endurance tests 
implemented on the fasting athlets (Chtourou et al., 2011; Güvenç, 2011), the repetitive sprint tests 
(Chtourou et al., 2011), and anaerobic tests were higher, and there were also some cases where there was no 
significant difference in terms of the scores of the level of difficulty perceived by the groups of fasting and 
non-fasting participants after the endurance exercises (Aziz et al., 2011). The studies carried out on the 
athletes fasting in the Ramadan month showed that there is a decrease in the performance because of several 
factors (circadian rhythm, sleep cycle and duration disorder, and diminishing body liquid). However, 
similar to Asl et al., there was no significant difference in the HR values between the fasting and non-fasting 
participants during the 5,000 meters’ endurance exercises that we implemented (p<0,05). Observing a change 
in the resting hemoglobin and amount of hematocrit (Bouhlel et al., 2013) and related to the hydration, the 
fact that the increase happening in the first week in the resting plasm volume becomes normal then (Girard 
& Farooq, 2012) supports the case that there was no difference in HR during exercise.  

The significant difference happening in the first two minutes in the HRR evaluations of the 
participants shows that fasting has a negative effect on the recovery performance after overload rather than 
the exercise period. As the load and rest series increase in interval sports, it causes negative effects on 
performance because of inadequate recovery. However, in the studies implemented, the negative effect 
comes out in the first weeks of acclimatization; this effect was observed to be tolerated in the remaining 
weeks (Girard & Farooq, 2012; Kirkendall et al., 2008; Aziz et al., 2011). Meanwhile, this case happened on 
sedentary individuals over VO2max (Sweileh et al., 1992). 

In terms of minimizing the negative effects of fasting in the Ramadan month on sportive performance, 
the relationship between the circadian rhythm and nutrition-sleeping pattern has to be considered. 
Preventing hypo-hydration resulting from taking insufficient liquid and making preparations considering 
the decrease of performance within the initial weeks are recommended. Giving more resting intervals on 
fasting days in intermittent exercises will enable the sportsperson to reach the point of recovery required for 
the next load.  
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Abstract 
This study analyzes the validity and reliability of the sports manager behavior scale in sports manager 

training. The sample group consists of students studying in the second, third, and fourth grades of the 
Department of Sports Management of the Faculty of Sports Sciences of Uşak University. We collected the 
data via delivering electronic link. Four factors emerged in analyzing the principal factors performed with 
the varimax rotation method to test the scale's construct validity. We observe that these four factors account 
for 53.627% of the variance. Thus, they explain the total variance in the items and the majority of the variance 
related to the scale and the four factors revealed by the analysis. The internal consistency reliability analysis 
value calculated with Cronbach Alpha is α = 0.87. The scale developed with this study is suggestible in its 
validity and reliability dimensions.   
Keywords: Management, Sports manager,  Training, Behavior. 

1. Introduction 
Analyzing the approaches that make the management science more enrich and integrate to reach it 

today and significantly affect the educational administration, we see that they are known as the conventional 
or classical approaches that attach more importance to the structure, approaches that focus on the individual 
and the interaction with the management environment, and organizational approaches that see the 
organization as a specific system, or in other words, systemic approaches. Such approach styles were created 
to provide solutions to some problems in the periods they were developed. Organization and management 
theories are classified as classical theory, neoclassical theory, and system approach (1). The managerial 
approach factor, which is the first dimension of our sports manager behavior scale, is based on the classical 
management approach theory of question styles. Per this approach, organizational spaces are not affected by 
environmental conditions. Creating an order (organization) and synergy to obtain the maximum efficiency 
from the executive employees achieves the goals set (2).  

Self-efficacy is based on the social learning theory of  Bandura (1997) (3). To Bandura, it contains 
judgments about coordinating and organizing a task that is a person's responsibility. He defines the self-
efficacy perception of people's judgments about how well they can take and organize the necessary actions 
to overcome possible distress (4-5). 

The supportive approach style relies on Hause and Evans' goal-path theory. The goal-path theory was 
developed to explain how leaders affect the job satisfaction and performance of employees better. Priority is 
given to improve the motivation, job satisfaction, and performance of the employees. A manager motivating 
his/her employees can further increase the organization's ability to achieve its goals. Besides, four types of 
leadership behavior stand out in the goal-path theory. The supportive leadership attitude is the most 
significant one. This managerial attitude is more friendly and warm. It shows that it reflects on subordinates' 
status, comfort, and needs (6). 

Administrative units' organization within themselves occurs in a hierarchical structure. In this 
perspective, each sub-circle is under the control and supervision of the person above it. Those working at 
lower levels also have the right to apply and complain to those working at higher levels. It is quite different 
from each other regarding which circle step to apply in which situations in the hierarchical order (7). 
Subordinates have a particular responsibility towards their superiors due to their decisions and actions in 
many administrative organizations in this structure. Besides, the hierarchy principle is observed in public 
and private industries (8). 

2. Method 
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We observe the validity and reliability of the sports manager behavior scale in sports manager 
education in this study. In this perspective, we initially conducted a literature review for sports manager 
behaviors. Following the literature review, we received the academicians' opinions. After the expert 
opinions, we formed a 72-question opinion form. We collected information to receive the sports managers' 
opinions on sports managers' behaviors via the opinion form. Upon analyzing the data collected following 
expert opinions, we removed four incompatible items and created a question pool of 68 items.  

To identify the content validity and comprehensibility of the 68-item form, it was presented to three 
academicians and one linguist who are experts in their field. Scale's 68 items contain expressions that express 
positive opinions. Items are in five-point Likert type and are rated as strongly disagree (1), disagree (2), 
undecided (3), agree (4), strongly agree (5). 

The 68-item questionnaire is applied to the second, third, fourth-grade students in sports management 
in the faculty of sports sciences that are the target audience via an electronic link. The analysis of 310 data 
collected during the pilot implementation phase was made ready for explanatory factor analysis. Four 
dimensions and 21-item sports manager behavior scale which consist of 7 items managerial approach, seven 
items self-efficacy approach, four items supportive approach, three items hierarchical approach, is a five-
point Likert type and is scored as strongly agree (1), agree (2), undecided (3), disagree (4), strongly disagree 
(5). In this context, a participant can get a minimum of 21 to a maximum of 105 points on the scale. 
Accordingly, a participant can get 21 points with the 'strongly disagree' response, 42 with the 'disagree' 
response, 63 with the 'undecided' response, 84 with the 'agree' response, and 105 with the 'strongly agree' 
response. 

3. Results 

Table 1. Item analysis of sports manager behavior scale 

Sports Manager 
Behavior Scale 

Scale Mean if Item 
Deleted 

Scale Variance if 
Item Deleted 

Corrected Item-Total 
Correlation 

Cronbach's Alpha if 
Item Deleted 

Item 1 99.07 505.411 0.336 0.956 

Item 2 99.13 502.257 0.421 0.955 

Item 3 99.42 504.157 0.407 0.955 

Item 4 98.97 505.459 0.369 0.956 

Item 5 98.81 502.016 0.320 0.956 

Item 6 99.03 495.052 0.615 0.955 

Item 7 99.39 501.142 0.589 0.955 

Item 8 98.97 503.53 0.381 0.956 

Item 9 99.00 501.044 0.427 0.955 

Item 10 99.22 497.819 0.602 0.955 

Item 11 99.36 498.693 0.531 0.955 

Item 12 99.24 499.935 0.576 0.955 

Item 13 99.20 497.313 0.659 0.955 

Item 14 99.23 496.815 0.687 0.954 

Item 15 99.41 502.333 0.534 0.955 

Item 16 99.36 503.365 0.530 0.955 

Item 17 99.25 498.616 0.650 0.955 

Item 18 99.30 502.211 0.417 0.955 

Item 19 99.16 493.939 0.713 0.954 

Item 20 99.26 499.027 0.593 0.955 

Item 21 99.24 499.775 0.595 0.955 

Item 22 99.32 500.788 0.569 0.955 

Item 23 99.23 500.195 0.556 0.955 

Item 24 99.15 501.385 0.552 0.955 

Item 25 99.31 501.878 0.556 0.955 
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Item 26 99.25 498.736 0.617 0.955 

Item 27 99.24 493.492 0.669 0.954 

Item 28 98.95 496.776 0.556 0.955 

Item 29 98.89 501.245 0.395 0.956 

Item 30 99.07 500.066 0.559 0.955 

Item 31 98.97 494.893 0.638 0.955 

Item 32 99.24 505.315 0.373 0.956 

Item 33 99.40 501.8 0.582 0.955 

Item 34 99.32 500.292 0.616 0.955 

Item 35 99.07 498.367 0.592 0.955 

Item 36 99.19 502.511 0.471 0.955 

Item 37 98.96 504.485 0.339 0.956 

Item 38 99.25 506.152 0.345 0.956 

Item 39 98.75 499.731 0.449 0.955 

Item 40 99.12 500.799 0.596 0.955 

Item 41 98.50 493.42 0.504 0.955 

Item 42 99.12 502.622 0.490 0.955 

Item 43 99.22 499.093 0.687 0.955 

Item 44 98.94 501.279 0.547 0.955 

Item 45 98.50 497.898 0.338 0.957 

Item 46 98.85 503.101 0.329 0.956 

Item 47 98.88 505.613 0.315 0.956 

Item 48 98.75 499.961 0.484 0.955 

Item 49 99.04 497.008 0.603 0.955 

Item 50 99.11 498.19 0.597 0.955 

Item 51 99.32 502.519 0.562 0.955 

Item 52 98.69 495.029 0.514 0.955 

Item 53 99.17 496.795 0.589 0.955 

Item 54 99.02 500.159 0.501 0.955 

Item 55 98.97 500.893 0.492 0.955 

Item 56 99.03 498.539 0.548 0.955 

Item 57 98.93 497.075 0.529 0.955 

Item 58 98.97 499.796 0.595 0.955 

Item 59 99.11 500.863 0.567 0.955 

As can be observed in Table 1, the analysis of finding regarding the sports manager behavior scale 
demonstrates that it was decided to exclude such items from the scale since nine items had a value below 
0.30 (9). 
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Table 2. Item-total correlation analysis of sports manager behavior scale 

Substances r p 

Q1 .364** 0.000 

Q2 .448** 0.000 

Q4 .432** 0.000 

Q7 .394** 0.000 

Q8 .359** 0.000 

Q9 .637** 0.000 

Q10 .606** 0.000 

Q12 .409** 0.000 

Q13 .456** 0.000 

Q14 .621** 0.000 

Q15 .555** 0.000 

Q16 .595** 0.000 

Q17 .675** 0.000 

Q18 .702** 0.000 

Q19 .553** 0.000 

Q20 .548** 0.000 

Q21 .665** 0.000 

Q22 .445** 0.000 

Q23 .728** 0.000 

Q24 .612** 0.000 

Q25 .613** 0.000 

Q26 .587** 0.000 

Q27 .576** 0.000 

Q28 .571** 0.000 

Q29 .574** 0.000 

Q30 .635** 0.000 

Q31 .688** 0.000 

Q33 .580** 0.000 

Q34 .427** 0.000 

Q35 .579** 0.000 

Q36 .658** 0.000 

Q38 .399** 0.000 

Q39 .599** 0.000 

Q40 .632** 0.000 

Q41 .612** 0.000 

Q42 .494** 0.000 

Q44 .370** 0.000 

Q45 .371** 0.000 

Q46 .478** 0.000 

Q47 .613** 0.000 

Q48 .537** 0.000 

Q49 .511** 0.000 

Q51 .701** 0.000 

Q52 .567** 0.000 

Q53 .384** 0.000 

Q54 .364** 0.000 

Q55 .345** 0.000 

Q56 .509** 0.000 
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Q57 .623** 0.000 

Q58 .617** 0.000 

Q60 .579** 0.000 

Q61 .544** 0.000 

Q62 .610** 0.000 

Q63 .525** 0.000 

Q64 .515** 0.000 

Q65 .571** 0.000 

Q66 .555** 0.000 

Q67 .613** 0.000 

Q68 .586** 0.000 

**p<0.01 

As can be observed in Table 2, the analysis of the item total correlation values of the 9-item sports 
manager behavior scale that was extracted by item analysis illustrates that the item-total correlation values 
of 59 items in the scale were between 0.359 and 0.728. The item scores analysis shows that there was 
consistency between the items and all items were statistically significant. 

Explanatory factor analysis is a multivariate statistical method that enables interpreting analyzes 
conducted by the latent variable or variables that are less in number and cannot be directly observed by the 
observer (10). 

The construct validity was controlled to identify the extent to which the scale items' questions 
accurately measure the specified properties. An explanatory factor analysis method was conducted to 
identify the scale's construct validity. Explanatory factor analysis is defined as a technique designed to 
analyze a group of variables' covariance structure and explain the relationships between these variables for a 
smaller number of unobservable latent variables called factors. It has a calculation logic that aims to reach a 
small number of explanatory factors (conceptions) that explain the maximum variance and is based on the 
relationships between observed variables (11). 

Principal factors analysis and varimax axis rotation explanatory factor analysis was conducted to 
ensure the construct validity of the sports manager behavior scale and to obtain a functional dimensioning 
by determining the factor loads of the items in the scale (11-12). Before factor analysis, the suitability of the 
data for factor analysis was tested with Kaiser Mayer Olkin (KMO) and Bartlett tests. The KMO value for the 
scale consisting of 27 items included in the evaluation was 0.828, Bartlett test result was χ2 = 1027.093, P = 
0.000 (p <0.05). If KMO is higher than 0.60 and the Barlett test is significant (p <0.05), the sample size is 
suitable for factor analysis (12-14). Factor eigenvalues of scale items were calculated as a result of factor 
analysis. Values with factor eigenvalues over one are named as significant. This rule is called "K1" in the 
literature (15). Table 4 illustrates the first-factor analysis results of the sports manager behavior scale. 

Table 3. Factor analysis results regarding sports manager behavior scale 

Factors Factor Eigenvalues Variance Explained Cumulative variance 

1 7.117 19.208 19.208 

2 1.985 16.200 35.408 

3 1.671 9.687 45.096 

4 1.561 8.531 53.627 

As observed in Table 3, five factors with an eigenvalue over 1.00, per factor analysis data, account for 
53.627% of the scale scores variance. To decide how many factors the scale will consist of, the scree plot was 
analyzed. 
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Figure 1. Scree slope related to sports manager behavior scale 

As observed in Figure 1, the scree plot is employed to decide the number of factors. The vertical axis 
shows eigenvalues, horizontal axis factors. We consider a steep slope in the graph. Points giving a superficial 
flat slope are not considered. A horizontal line is drawn from the point where the graph has a horizontal 
slope. The distance between the points above this line is considered as dimension. The factor with high 
acceleration and rapid decline in the graph provides some critical factors (16). Upon evaluating the scree plot 
in Figure 1, we observe that the scale should have 4 (four) sub-scales. In the social sciences, scale items are 
expected to account for the total variance between 40% and 60% (16). In this perspective, the scale was 
decided to have a five-factor structure since the study was suitable for the intended purpose, and the total 
variance was accounted for between 40% and 60%. 

Per the second factor analysis conducted following the number of factors is identified, items such as 4, 
9, 10, 12, 15, 16, 19, 22, 23, 25, 26, 28, 29, 31, 33, 34, 35, 36, 39,  40, 46, 47, 48, 49, 51, 52, 54, 56, 58, 61, 66 where 
the difference in two factors is less than 0.10 in factor load value are removed from the scale. An item's factor 
load value of 0.30 or higher can be considered a good criterion for selection in the literature. Besides, when 
an item provides a high load value for two factors, we consider that the difference between load values 
should be at least 0.10 to avoid overlapping (11,16). After excluding items from the analysis that did not 
meet such values, factor analysis was performed for the third time.  

Table 4. Factor analysis regarding sports manager behavior scale 

Factors Item No Factor Weights Factor Descriptors Factor Reliability 

Managerial 
Approach 

Item 42 0.640 

19.208 0,858 

Item 41 0.582 

Item 30 0.757 

Item 24 0.740 

Item 21 0.647 

Item 20 0.790 

Item 13 0.555 

Item 14 0.675 

Self-efficacy 
Approach 

Item 68 0.669 

16.200 0,820 

Item 63 0.764 

Item 62 0.611 

Item 60 0.616 

Item 57 0.579 
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Item 18 0.728 

Item 17 0.587 

Item 8 0.387 

Supportive 
Approach 

Item 45 0.519 

9.687 0,633 
Item 44 .668 

Item 38 0.688 

Item 2 0.679 

Hierarchical 
Approach 

Item 64 0.636 

8.531 0,578 Item 55 0.793 

Item 53 0.654 

Total   53.627 0.878 

Kaiser Meyer Olkin Scale Validity   0.825 

Bartlett's Sphericity Test Chi-Square: 
 

1027.593 

df   253 

P   0.000 

As observed in Table 4, per the factor analysis results, the 23-item sports manager behavior scale was 
collected under four factors and such four factors accounted for 53.627% of the total variance. Cronbach 
Alpha value was employed to calculate the internal consistency reliability of the factors. Since the Cronbach 
alpha value was over 0.70, we observed that the scale's reliability was high. 

Table 5. Analysis of the discrimination of items by 27% lower and upper groups 

Items t p 

Q20 -7.211 0.000** 

Q30 -7.793 0.000** 

Q24 -6.920 0.000** 

Q14: -6.893 0.000** 

Q21 -6.925 0.000** 

Q42 -4.454 0.000** 

Q41 -7.775 0.000** 

Q13: -6.121 0.000** 

Q63 -4.845 0.000** 

Q18: -8.172 0.000** 

Q68 -5.246 0.000** 

Q60 -6.299 0.000** 

Q62 -6.551 0.000** 

Q17 -6.431 0.000** 

Q57 -6.435 0.000** 

Q8 -4.347 0.000** 

Q38 -5.656 0.000** 

Q2 -5.123 0.000** 

Q44 -4.237 0.000** 

Q45 -4.041 0.000** 

Q55 -3.736 0.000** 

Q53 -3.657 0.001** 

Q64 -7.942 0.000** 

**p<0.01 

As observed in Table 5, we see that the lower and upper group values of 27% employed in deciding 
the discrimination of the items related to the sports manager behavior scale were significant for all items (p 
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<0.01). A 23-item scale was obtained after a 27% bottom-top slice analysis of the sports manager behavior 
scale. The 23-item scale was sent back to the students via electronic link per the study to validate the scale 
model. A total of 292 data were obtained from the participants. Following the removal of the extreme values 
and outliers, confirmatory factor analysis was performed on 286 data to verify the model. 

 
Y: Managerial Approach, O: Self-Efficacy Approach, D: Supportive Approach, H: Hierarchical Approach 

Figure 2. Confirmatory factor analysis regarding sports manager behavior scale 
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Table 6. Measurement model result of sports manager scale 

Factors Items Standardized Loads t Values R2 

Managerial 
Approach 

Item 1 0.58 9.80 0.34 

Item 2 0.53 8.70 0.28 

Item 3 0.62 10.69 0.38 

Item 4 0.58 9.69 0.34 

Item 5 0.62 10.67 0.38 

Item 6 0.53 8.90 0.28 

Item 7 0.56 9.52 0.31 

Self-Efficacy 
Approach 

Item 8 0.39 6.33 0.15 

Item 9 0.61 10.36 0.37 

Item 10 0.54 9.26 0.29 

Item 11 0.62 11.02 0.38 

Item 12 0.62 10.62 0.38 

Item 13 0.63 10.91 0.40 

Item 14 0.63 10.19 0.40 

Supportive 
Approach 

Item 15 0.59 10.00 0.35 

Item 16 0.63 8.06 0.40 

Item 17 0.52 9.25 0.27 

Item 18 0.58 8.28 0.34 

Hierarchy 
Approach 

Item 19 0.55 8.80 0.30 

Item 20 0.68 11.31 0.46 

Item 21 0.74 12.41 0.55 

As observed in Table 6, two items with standardized load values below 0.30 were removed from the 
scale due to the confirmatory factor analysis.  While confirmatory factor analysis of the sports manager 
behavior scale is conducted, sub-dimensions of the scale are named the managerial approach, self-efficacy 
approach, supportive approach, and hierarchical approach. The relationship between the managerial 
approach and self-efficacy sub-dimensions is 17.05, between the self-efficacy approach and the supportive 
approach is 13.01, between the supportive approach and the hierarchical approach is 10.47, and these 
relationships are statistically significant (p <0.05).  

Table 7. Values of compliance criteria for established sports manager behavior scale confirmatory factor analysis model 

Compliance Indexes Perfect Fit Criterion Acceptable Criterion Research Findings Conclusion 

 

0-3 3-5 1.96 <3 Perfect 

RMSEA .00 ≤ RMSEA ≤ 05 .05 ≤ RMSEA ≤ .10 0.058 Good 

CFI .95 ≤ CFI ≤ 1.00 .90 ≤ CFI ≤ .95 0.96 Perfect 

NNFI .95 ≤ NNFI ≤ 1.00 .90 ≤ NNFI≤ .95 0.95 Perfect 

NFI .95 ≤ NFI ≤ 1.00 .90 ≤ NFI ≤ .95 0.91 Good 

SRMR .00 ≤ SRMR ≤ .05 .05 ≤ SRMR ≤ .08 0.07 Good 

GFI .95 ≤ GFI ≤ 1.00 .90 ≤ GFI ≤ .95 0.90 Good 

AGFI .90 ≤ AGFI ≤ 1.00 .85 ≤ AGFI ≤ .90 0.86 Good 

Reference: Schumacker and Lomax, 1996, Schermelleh-Engel and Moosbrugger, 2003; (RMSEA: Root Mean 
Square Error of Approximation, SRMR:  Standardized Root Mean Square Residual, GFI: Goodness of Fit 
Index, AGFI: Adjusted Goodness of Fit Index, CFI: Comparative Fit Index, NFI: Normed Fit Index, NNFI: 
Non-Normed Fit Index) 
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As observed in Table 7, the first to analyze the fit index Chi-Square (χ^2) is a fit index in the 
confirmatory factor analysis. It tests the sample fitness that is collected with this model. The chi-square value 
ratio to the value of freedom shows a perfect fit between 0 <x3 and an acceptable fit between 3x5 (17-18). As 
it is defined as 1.96 <3 in our research findings, our model fits perfectly.  

RMSEA (Root Mean Square Error of Approximation) is the square root of the error squares' mean, and 
a perfect fit index when it is less than 0.05 and a good fit when it is less than 0.10 for the model to be 
significant. (19-20). Since the RMSEA value is 0.058 in this study, our model fits well. 

CFI (Comparative Fit Index): It is a fit index that compares the covariance matrix estimated by the 
model with the model's covariance matrix with zero hypotheses (21). CFI takes values ranging from 0 to 1. 
We can observe that a model with a CFI value between 0.95 and 1 is a good fit, and a model with a CFI value 
between 0.90 and 0.95 is in acceptable fit (17,22). We can say that the CFI value, which was 0.96 in our 
study's findings, showed a perfect fit. The CFI index is the most widely used fit index in structural equation 
models today (23). 

NFI (Normed Fit Index): It is a normed fit index developed by Bentler and Bonett (1980) (24) as an 
alternative to CFI. It investigates the conformity of the assumed model with the primary or null hypothesis. 
Since the NFI value is 0.91 in our research findings, it indicates a good fit. Besides, the NNFI value, which is 
the non-normed fit index, is 0.95 per our research findings, which indicates a perfect fit (25). 

GFI (Goodness of Fit Index) is a fit index that was first introduced by (26) as an alternative to the chi-
square test, known as Gamma-hat (y) in the literature. It indicates the overall amount of covariance between 
observed variables calculated in the default model. The GFI value varies between 0 and 1. GFI's exceeding 
0.90 is considered as a good model indicator. It means that enough covariance has been calculated among 
the observed variables (27-28). As the GFI value was obtained as 0.90 per our research findings, the model 
showed an acceptable fit. AGFI (Adjusted Goodness of Fit Index) is the adjusted fit index. As it was obtained 
as 0.86, it showed an acceptable fit. 

SRMR (Standardized Root Mean Square Residual) is standardized roots mean square residual. As the 
SRMR value approaches 0, the model's goodness of fit increases. The model is perfect if it receives an SRMR 
value of less than 0.05, and a good fit if it receives an SRMR value between 0.05 and 0.08 (17). The value of 
0.07 determined per our research findings showed a good fit. 

Per the confirmatory factor analysis, we observe that the items confirmed the relevant factors at 99% 
confidence level (p <0.05; p = 0.000), fit indices were between good fit values, and the model's fit was perfect 

(X2/ df = 354.26/180≤3). 

5. Discussion and Conclusion 
In this study, the validity and reliability study of the sports manager behavior scale was conducted, 

discussed, and explained the concepts that are the determinants of managerial processes. In this context, our 
study's theoretical framework consists of a managerial approach, self-efficacy approach, supportive 
approach, and hierarchical approach styles. We consider that individuals' adoption of such concepts per 
managerial processes will positively affect the sports manager's behavioral characteristics. Therefore, we 
collected data for the pilot study of the scale from the sports science faculty sports management department 
second, third, and fourth-grade students that are our target audience and employed explanatory factor 
analysis with items. Following the explanatory factor analysis, a four-sub-scale with 23 items was obtained. 
We conducted a confirmatory factor analysis of the actual study data to verify the scale's model. As the 
standardized load values of 2 items were below 0.30, we excluded them from the scale and validated the 
sports manager behavior scale with 21 items and four sub-dimensions. 

In this study, in which we aim to carry out the validity and reliability study of the sports manager 
behavior scale, four factors emerged in the principal factor analysis employed with the varimax rotation 
method to test its construct validity. These four factors account for 53.627% of the variance. Thus, we observe 
that, along with the four factors revealed by the analysis, they account for most of the items' total variance 
and the scale variance. The internal consistency reliability analysis value calculated with Cronbach Alpha is 
α = 0.87. The scale developed per this study is suggestible with its validity and reliability dimensions. 
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Sports Manager Behavior Scale 
First sub-dimension: Managerial Approach 

1.  I distribute tasks to my subordinates in line with their abilities. 
2.  I try to resolve any deficiencies and problems that may occur with good coordination. 
3.  I ensure order and control while improving the existing sports facilities (equipment). 
4.  I provide expert personnel support for effective and efficient use of sports facilities. 
5.  I show a coordinated management approach in the use of sports activities and facilities. 
6.  I also consult with my subordinates while making decisions in line with management objectives. 
7.  I am aware of the importance of individual needs. 

Second sub-dimension: Self-Efficacy Approach 
8.  I use the elements of production (money, personnel, space, materials, etc.) rationally. 
9.  I try to coordinate the goals of the organization and the goals of the employees. 
10. I think I set a good example for my subordinates and my environment with my personality and life. 
11. I take care to tell the mistakes of subordinates, trainers and athletes in appropriate language. 
12. As a sports manager, I am open to criticism and self-criticism. 
13. I can cooperate with internal and external people and guide them when necessary. 
14. I can motivate my subordinates for certain purposes to establish an effective communication style within 

the organization. 

Third sub-dimension: Supportive Approach 

15. I take the power to rule from my character, principles and values. 
16. I prefer to work in teams with my employees instead of working alone. 
17. Whatever the world views of my subordinates are, I always respect them. 
18. For the motivation of my employees, I organize a social event organization outside of work. 

Fourth sub-dimension: Hierarchical Approach 

19. I'm in favor of things running like a chain of command. 
20. Strategic objectives concerning the institution are determined by the top management. 
21. I can implement every stage of management processes (planning, organizing, executing, coordination 

and supervision and evaluation) and adopt a scientific management style. 
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Abstract 

This study aimed to evaluate the sport character orientation of elite athletes in different branches of 
Turkish National Teams in terms of their achievement motivation. Two scales were used to obtain data for 
this study. To measure the sport character of the athletes, the “Sport Character Scale” developed by Chang-
Yong Jang (2013) and adapted to Turkish by Görült and Tuncel (2017) was used. The “Sports-Specific 
Achievement Motivation Scale” developed by Willis (1982) and adapted to Turkish by Tiryaki and Gödelek 
(1997) was used to measure the motivation of athletes’ success. Descriptive statistics, normality tests, 
correlation analysis, and multiple regression analyzes were performed by using the SPSS 25.0 package 
program in the analyses of the data. According to demographic findings, the majority of 223 athletes 
participating in the study were male athletes (70.9%). The majority of athletes (54.7%) were 21-24 years old, 
79.8% of them were interested in team sports; 43.5% of them were national athletes between 4-6 years. In 
addition, the majority of the athletes (33.2%) had the best Balkan Ranking. The normality test results 
revealed that skewness-kurtosis coefficients of the variables were between ±3.0 and showed a normal 
distribution. The mean of the variables was “2.54” to “4.17”; the standard deviation was between “0.55” and 
“1. 02”. Multiple regression analysis results showed that the relationship between variables was statistically 
significant (p<0.01). As a result, this study showed that there is a statistically significant relationship 
between sport character and “self-confidence”, “motive to achieve success”, “power motive”, and “external 
factor approach”. In addition, it was observed that “motive to achieve success” and “power motive” 
predicted the sport character by approximately 38%. 
Keywords: Sport Character, Achievement, Motivation.  

1. Introduction 
Factors such as politics, business world, education, social environment, religion, and entertainment 

play an important role in influencing the nature and quality (positive or negative) of human interactions 
along with the character (personalities) of individuals. Undoubtedly, a person’s character is an important 
part of who the person is and how that person interacts with others (Doty, 2006).  

Individuals encounter many positive or negative situations throughout their lives, and they react 
differently to these situations. The character that the person has is underlying these reactions. The character 
is shaped by an individual’s adoption of the value judgments of the society he/she lives in since his/her 
childhood (Yıldız, 2019). Character is a multidimensional phenomenon and is defined as “to have 
appropriate virtues for moral love and behavior, including psychological and behavioral qualities that allow 
the individual to show good morality in the face of events” (Teo, 2010). If evaluated from a different 
perspective, when the character is considered in terms of sports, it can be thought that these two concepts 
are not very far from each other.  

Sport is a disciplined process, which has its own set of rules, including the physical activity function, 
as well as the socialization and social adaptation process. It is possible to be successful in sports only by 
following the rules. An athlete who successfully continues the adaptation process gains new features and 
behavior or improves his/her existing qualities.  

Sports help shape the character of the athlete and teach how to compete. Team sports improve 
collaboration, while individual sports improve discipline (Tamminen et al., 2012). Certain sports that are 
considered dangerous increase the courage of the athlete. Some sports have high communication values. 
This is more evident especially in sports with physical contact, for example in combat sports. Sport teaches 
to evacuate aggressive impulses naturally and by following social rules (Gee, 2010). 

In the literature, there are also popular opinions that sports support the character positively 
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(Kavussanu and Roberts, 2001; Sage, 1990; Sage and Kavussanu, 2007). In this context, sports are considered 
as a tool for collaboration with teammates, finding solutions to negotiations and moral conflicts, justice, 
sportsmanship, team loyalty, teamwork, responsibility, and subjugation for greater well-being (Jang, 2013). 
The positive shape of the sport character in the sport is compatible with values such as being fair, 
compassionate, honest, and social. Besides, it strengthens the assumption that it will help the beginning of 
the professionalization process or the regular and efficient progress of the long sports life in combating the 
problems that will arise in the fields of sports (Görgüt and Tuncel, 2017). 

Sport, by its nature, creates a social environment that enables individuals to communicate, interact 
and establish relationships with each other in order to provide athletes’ sportive motivation with both their 
character and mental skills (Kavussanu, 2008). Therefore, examining the motivating effect of sport characters 
and intelligence dimensions of athletes in different branches and categories on sports achievement will 
contribute to some sports gains that can be described as important behavioral developments of athletes in 
today’s sports.  

This research was carried out to investigate the relationships between elite athletes’ motivations for 
success and their sport characters. 

 
2. Method 

This study aimed to evaluate the sport characters and achievement motivation orientations of Turkish 
National Team athletes who are active in different branches, in addition, to examine the relationships 
between the achievement motivations and sport characters. In this context, in this section of the study, 
explanations about the research model, universe and sample, data collection method and tools and statistical 
analysis are given. 

2.1. Research model 
A quantitative research model was used in the research, the survey was used as a research method, 

and a questionnaire was used as a data collection tool in the research. 

2.2. Research group 
In the 2019-2020 season, 223 national athletes (n=158 male n=65 female) actively involved in different 

sports branches of various Sports Federations of Turkey formed the research group of this study. 

2.3. Data collection method 
The available information on the purpose of the research has been systematically prepared by 

scanning the literature. In this context, the Sport Character Scale and the Sports-Specific Achievement 
Motivation Scale were applied to the participants along with the personal information form for demographic 
features. The questionnaires were distributed first and then the athletes who participated in the study were 
given information about the importance of the research and the importance they carry for this research. In 
addition, it was conveyed to athletes that giving correct and sincere answers may affect the reliability of the 
research. Only 275 of the 300 forms distributed during the survey application returned. Incorrect or 
incomplete questionnaire forms were excluded from the study and a total of 223 questionnaire forms were 
accepted for statistics and evaluated. 

2.4. Personal information form 
The 5-question personal information form, consisting of gender, age, sports branch, tenure as a 

national athlete, achievements in international tournaments, was used to determine the demographic 
characteristics of the participants. 

2.5. Measurement instruments 
Sport Character Scale was developed by Chang-Yong Jang (2013) and adapted to Turkish by Görgüt 

and Tuncel (2017). Five items (11,12,13,14, and 15) of the 27-item scale consist of negative statements. Scale 
items were measured with a 5-point Likert rating. As a result of the reliability study, the researchers found 
the internal consistency coefficient of the scale to be 0.90 for the total of the scale. Internal consistency 
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coefficients for five sub-dimensions of the scale were found 0.81, 0.78, 0.76, 0.78, 0.84, respectively. 

Sports-Specific Achievement Motivation Scale 
Sports-Specific Achievement Motivation Scale was developed by Willis (1982) and adapted to Turkish 

by Tiryaki and Gödelek (1997). This scale consists of a total of 40 items. Items of this scale, which is a 5-point 
Likert type, are scored between 1 and 5. In reliability analyzes made by Tiryaki and Gödelek (1997), the 
internal consistency coefficients of the scale were calculated separately. As a result of the analysis, the 
reliability coefficients of the subscales were found to be “α=0.81” for the power motive subscale, “α=0.82” for 
the motive to achieve success subscale, and “α=0.80” for the motive to avoid failure subscale. 

4. Results 
The research findings were obtained as a result of the analyzes carried out by transferring the data 

obtained from the participants to the SPSS 25.0 package program (Statistical Package for the Social Sciences). 
The data were analyzed based on the responses of 223 participants. The reliability of the scales was 
calculated with Cronbach’s Alpha coefficient. The distribution of the data was determined by Skewness and 
Kurtosis values. The relationships between the variables were determined by Pearson correlation coefficient. 
Then, Multiple Regression Analysis was used to determine the effect of the independent  
variable on the dependent variable in accordance with the research model. This analysis is based on the 
Baron and Kenny Model. 

Normal distribution analysis 
The normality of the distribution of the data of the scales was revealed by examining Skewness-

Kurtosis values and P-P Plot graphs. One of the methods used to evaluate univariate normality in statistics is 
to examine skewness and kurtosis coefficients. If these values are between ± 3.0, it is evaluated that the data 
distribution does not show an excessive deviation from normality (Qin, Leung, and Shao, 2002).   
Skewness and Kurtosis values of the scales are presented in Table 1. According to the test result; variables 
were found to have a value between ± 3.0 and showed normal distribution. Therefore, the parametric 
techniques were used in the analysis. 

Table 1. An example of a table. 

Variables Skewness Kurtosis 

Sport character -.538 .046 

Self-confidence -.373 -.830 

Motive to achieve success -1.073 .875 

Power motive -.882 .770 

Motive to avoid failure .434 -.497 

External factor approach -.367 -.808 

Table 2. Demographic features of athletes 

Variables Categories f % 

Gender Female 65 29.1 

 Male 158 70.9 

Age Between 17-20 81 36.3 

 Between 21-24 122 54.7 

 More than 25  20 9.0 

Sport branches Team sports 178 79.8 

 Individual sports 45 20.2 

Tenure as a national athlete Between 1-3 years 78 35.0 

 Between 4-6 years 97 43.5 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 10 (2)  
 
                 

 
 

57 

 Between 7-9 years 37 16.6 

 10 years and more 11 4.9 

Best degrees won in championships, 
tournaments or Olympic games 
 

No 10 4.5 

Olympic degree 3 1.3 

World degree 36 16.1 

European degree 59 26.5 

Universiade 6 2.7 

Balkan degree 74 33.2 

National degree 31 13.9 

Others 4 1.8 

Table 2 presents demographic findings regarding 223 athletes. 70.9% of the participants are male and 
29.1% are female. Most of the participants are between the ages of 21 and 24 (54.7%); 79.8% are interested in 
team sports; 43.5% have a tenure as a national athlete between 4-6 years and 33.2% have the best Balkan 
degree achieved. 

Table 3. Mean, standard deviation and correlation coefficients of the variables 

Variables X Sd 1 2 3 4 5 

Sport character 4.0385 .55142 1     

Self-confidence 3.4365 1.02524 .275** 1    

Motive to achieve success 4.1787 .69352 .536** .319** 1   

Power motive 3.9933 .73561 .536** .057 .585** 1  

Motive to avoid failure 2.5433 .86262 -.077 .357** -.283** -.317** 1 

External factor approach 3.8049 .96857 .230** .031 .439** .403** -.237** 

**p<0.01 

Table 3 shows the mean and standard deviation values, and correlation analysis of the variables. The 
arithmetic mean of the variables is between 2.54 and 4.17; standard deviation values range from 0.55 to 1.02. 
According to the findings, there are significant and positive correlations between the sport character of elite 
athletes and self-confidence (r (223) = .27, p<0.001)), motive to achieve success (r (223) = .53, p<0.001)), power motive (r (223) 

= .53, p<0.001)), and external factor approach (r (223) = .23, p<0.001)). However, there is no significant relationship 
between sport character and motive to avoid failure (r (223) = -07, p = .253)). 

Table 4. Results of multiple regression analysis 

Variables Unstandardized 
β 

Unstandardized 
Std. Error 

Standardized 
β 

P F 

Constant 1.581 .252 - .000  

Self-confidence .069 .035 .128* .047  

Motive to achieve success .246 .060 .310** .000 28.220** 

Power motive .294 .051 .392** .000  

Motive to avoid failure .049 .041 .077 .228  

External factor approach -.028 .034 -.050 .411  

Dependent variable: Sport character; R2=0.39; Adjusted R2 =0.38; F= 28.220, **p<0.01, *p<0.05 

Table 4 indicates that the results of multiple regression analyses are statistically significant (F=28.220, 
p<0.001). The adjusted R2 value is 0.38. This value shows that the 38% variance of the sport character is 
explained by self-confidence, motive to achieve success, power motive, motive to avoid failure, and external 
factor approach. However, when the beta coefficients of the variables in the regression model are examined, 
it is seen that the self-confidence (β=0.12, p<0.05), motive to achieve success (β=0.31, p<0.01), and power 
motive (β=0.39, p<0.01) significantly explains the sport character. On the other hand, it is seen that the 
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motive to avoid failure (β=0.07, p>0.05) and external factor approach (β=-0.05, p>0.05) do not have any 
significant contribution on the dependent variable. 

5. Discussion and Conclusion 
This research aimed to evaluate the sport character orientations of elite athletes in different branches 

in terms of their success motivations in Turkish National Teams. In this context, the research findings and 
the results in the literature are discussed in this section. 

Many people in the community believe that participating in sport and physical activity programs 
automatically improve character, strengthens the moral judgment, and brings good sports behavior, but few 
sources in the literature support this belief (Hodge, 1989). Participating in sports and physical activities do 
not directly reveal to good or bad individuals. It is not possible to say that a character is reached with these 
activities, but some things can be taught. In this context, teaching individuals moral judgment and good 
sports behavior becomes possible with the systematic use of certain strategies (Weinberg and Gould, 2015). 
An athlete cannot achieve a certain character through sports training or physical activity, but the athlete can 
be taught how to develop the character. 

The characteristics and personality characteristics of the athletes can be effective in their tendency to 
the sports branch which they perform. Today, it is observed that individuals participating in sports activities 
have undergone some changes in their characteristic features with the effect of their branch. It is known that 
individuals differ from each other in terms of their physical appearance as well as their attitude and 
behavior. The attitudes and behaviors of individuals in the face of developing events show that they differ 
from each other in terms of their feelings and ideas (Eren, 2001). The phenomenon of sports is generally 
based on the concept of “highest performance”. Therefore, an athlete must be ready to reach the highest 
performance by using all his powers, spiritual and physical characteristics. Hence, in order for the athlete to 
achieve high performance, he/she must have a personality structure that is suitable for making all the 
sacrifices required (Akın, 2015). 

According to the results of our research, in which 223 athletes participated, 70.9% of the participants 
were male and 29.1% were female. Most of the participants were between the ages of 21 and 24 (54.7%); 
79.8% were interested in team sports; 43.5% had a tenure as a national athlete between 4-6 years and 33.2% 
had the best Balkan degree achieved. 

The results of our research showed that there was a positive relationship between the variables and 
the variables change together. In other words, variables other than “motive to avoid failure” had undergone 
a change with the variable of sport character. According to these results, it can be said that achievement is 
one of the important factors affecting the sport character.  

John Wooden, a successful basketball coach, has clearly stated the importance of the character and his 
influence on the individual with the words “talent will get you to the top, but it takes character to keep you 
there.” In addition to this thought, he also stated that gaining fame should not exceed the character. He 
explained the reason for this as “the reputation we earn is what people think about us, and the character is 
the person we actually exist” (Wooden and Jamison, 1997). 

Coakley (2001) stated that sports behavior may differ from real life, or it may be a situation that 
imitates real life. Therefore, it is thought that the character that may arise during daily life and the character 
in sportive life may differ from each other. 

Whether success and motivation have a positive or negative effect on one’s character is shaped by the 
“situational conditions” and “individual factors” that the person experiences. 

Today, sports perception has become a “success-oriented” situation. The focus on success in sports 
affects the thoughts, behaviors, and characters of the athletes, which causes changes in such characteristics of 
the athletes. In sports literature, it is accepted that the climate created by sports has an impact on the 
athlete’s character. It is emphasized that success or failure in sports activities have many positive or negative 
effects on the characters of athletes. Along with the idea that success affects the sport character positively, 
Balçıkanlı (2017) stated that there are some sources emphasizing that competitive sports have negative 
effects on sport character development. 

Hellison (2003), in his research, found that creating positive characters is not related to participation in 
sports. In addition, in other researches, it was found that the deliberate violation of the rules during the 
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sports game or competition was caused by the lack of character, while those with character deficiencies acted 
aggressively against their opponents (Dunn and Dunn, 1999; Silver, 1983). 

As a result of the research, it is thought that the development of sport characters and self-confidence 
of the athletes contributed positively to their motivation in achieving the targeted sport’s success. 

Features such as goal setting, time management, sequential thinking, initiative, concentration, 
attention, and focus are among the basic features of sports performance. Such features and trends that make 
up the sports performance can provide the athlete, the coach, and even the parents, a great advantage in the 
process leading to success. However, further research is needed to further investigate the assumed links and 
to determine the potential mediating effects of other variables such as the sports branch. We believe that our 
study will lead the next researches to be done in order to further clarify the concepts of sports and characters 
and to clarify their theoretical frameworks, both in terms of theory and practice. 
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Abstract 
The aim of this study was to examine the relationship between healthy nutrition habits and 

performance enhancing attitudes of team and individual athletes. Three hundred-seventy active healthy 
athletes (169 female, 201 male) aged 18 and over, engaged in team and individuals sports participated in this 
study voluntarily. The Healthy Nutrition Attitude Scale, developed by Demir and Cicioglu (2019), was used 
to determine athletes' attitudes related to health nutrition. The attitude levels of the athletes regarding 
performance enhancement were determined with the Performance Enhancement Attitude Scale, which was 
developed by Petroczi and Aidman (2009), and adapted to Turkish language by Yıldız and Toros (2018). The 
level of positive nutrition, the level of attitude towards malnutrition, and the general attitude level towards 
healthy nutrition  (HNA: total score) of men athletes were high statistically significantly higher than women 
athletes (p<0.05). The information on nutrition level, emotion for nutrition level, positive nutrition level, 
malnutrition level, healthy nutrition attitude level (HNA: total score), and performance enhancement 
attitude level were determined to be statistically significantly superior than non-national athletes (p<0.05). It 
was determined that athletes whose best rating was the International Championship had significantly better 
in positive nutrition, malnutrition, and healthy nutrition attitude level (HNA: total score) than athletes 
whose best rating was the Turkey Championship (p<0.05). It was observed that the sub-dimension scores of 
athletes' healthy nutrition attitudes had a descriptive effect on the performance enhancement attitude level 
(%1.9, r2= .019)), but this effect was not statistically significant (p> 0.05). There is a need for more studies and   
training sessions for athletes on sports nutrition and problems related to the use of performance enhancing 
supplements, and also it is very important that the psychological processes and emotional states of the 
athletes are managed well by both themselves and their trainers, especially before the competition periods. 
Keywords:Healthy Nutrition Attitude, Performance Enhancement Attitude, Athletes.  

1. Introduction 
Healthy nutrition is the sufficient amount of all nutrients needed by considering the age, gender and 

physiological condition of the individual. Nutrition is a compulsory need to maintain vitality. It is defined as 
sufficient and balanced consumption of nutrients for processes such as growth, development and 
reproduction in humans. Incomplete or unbalanced use of these nutrients can cause many health problems. 
However, it is accepted that nutrition is a sociological and psychological phenomenon as well as 
physiological (1,2). 

Healthy and proper nutrition has a direct effect on getting the best efficiency from food and filling 
energy stores (3). A healthy diet is defined as a diet low in fat, high in fiber, and rich in fruit and vegetable 
consumption (4). Providing adequate nutrition and hydration can reduce fatigue (6). In addition, nutrition 
directly increases the health status of athletes (7,8). Normal nutrition may sometimes be insufficient to meet 
the needs of athletes; Therefore, nutritional supplements may be needed. Dietary supplement is considered 
as an additional supplement to regular nutrition (9). 

It is a known fact that athlete nutrition is indispensable for both training and competitions. One of the 
important supplements for elite level athletes in the physical dimension is nutrition (10). The meaning of 
sports nutrition for today's people is related to sports nutrition and supplementary foods consumed in 
cardiac loading during competition. However, the determinant of sportive performance is healthy foods 
taken before exercise and consumed during exercise (11). 

In the World, amateur or professional athletes turn to performance-enhancing nutritional products in 
order to rapidly supplement the energy they lose. The perceptions and attitudes towards these products 
have a significant effect on the use of the product (11). Attitude is defined as a tendency that is attributed to 
an individual, and forms his/her thoughts, feelings and behaviors related to a psychological concept (12).  
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Perception, attitude, mood and environment form the orientation of the world. The level of knowledge on 
the subject is the intertwining of emotional approach and attitudes. According to this; attitude includes an 
individual's attitude, knowledge (cognitive) towards a phenomenon, case or situation, positive-negative 
feelings (emotional) about that situation, and various statements and actions (behavioral) about the subject. 
The products that increase performance and improve physical appearance are substances that provide 
weight loss by increasing muscle growth, fat burning, and also increase endurance (9,13). Performance 
enhancing food supplements consist of products containing nutrients such as vitamins, minerals, amino 
acids, herbs or herbal dietary ingredients (14). Physiologically, the energy spent with a healthy diet is 
replaced. (15). In a one study, it was stated that the age, training type, body composition and energy 
consumption of the athlete can be effective in directing the performance-enhancing foods (16). 

Athletes are now models and are visible in all realms. Healthy attitudes and approaches to ones sports 
has been studied using self-determination theory’s motivation orientations. Intrinsic motivation has shown 
strong correlations to athletic enjoyment, performance improvement and healthier lifestyles while extrinsic 
orientations has previously shown unhealthier sporting behaviors such as doping use. Experienced athletes 
with healthy eating habits and consciousness are unlikely to use various dietary supplements to improve 
performance. In literature. there are very few studies examining the relationship between healthy nutrition 
habits and performance enhancing attitudes of team and individual athletes. The aim of this study was to 
examine the relationship between healthy nutrition habits and performance enhancing attitudes of team and 
individual athletes 

2. Method 
2.1. Participants 

Three hundred-seventy active healthy athletes aged 18 and over, engaged in team and individuals 
sports participated in this study voluntarily.  

2.2. Collection of Data 
The scales were created in the Google drive environment. The form prepared consisted of detailed 

information about the content, purpose and methodological model of the study, demographic information 
and questions about the scales. The scales were sent to the determined athletes living in different cities of 
Turkey via social media platforms such as Facebook, Whatsapps and E-mail. Athletes were asked to fill the 
scales very carefully, and also extra explanation was made via message or phone about scale items that 
athletes did not understand. Whether the scales were filled or not was followed through google drive. A 
reminder message was sent to the athletes who did not complete the scales.  

2.3. Data Collection Tools 
Healthy Nutrition Attitude Scale (HNAS): The Healthy Nutrition Attitude Scale, developed by Demir 

and Cicioglu (13), was used to determine athletes' attitudes related to health nutrition. The scale consists of 4 
sub-dimensions and 21 questions. These sub-dimensions were defined to as Information on Nutrition, 
Emotion for Nutrition, Positive Nutrition, and Malnutrition. The scale was prepared in a 5-point Likert type. 
The ratings of the positive items in the scale are as follows: "I definitely disagree", "I disagree", "I am 
indecisive", "I agree", "I strongly agree". Positive attitude items; 1, 2, 3, 4 and 5 were scored, while negative 
attitude items were scored as 5, 4, 3, 2 and 1.  The lowest score that can be obtained from the scale is 21, and 
the highest score is 105. The rating  of the scale is as follows; 21 points “too low”, 23-42 points “low”, 43-63 
points “medium”, 64-84 points “high” and 85-110 points “ideal level“. The ideal level indicates that the 
athlete has a desired level of attitude towards healthy nutrition. In this study, the Cronbach's Alpha internal 
consistency coefficient for the the Information on Nutrition, Emotion towards nutrition, Positive Nutrition, 
Malnutrition sub-dimension of the Healthy Nutrition Attitude Scale was found to be.768, .712, .811, and.755, 
respectively.  

Performance Enhancement Attitude Scale (PEAS): The attitude levels of the athletes regarding 
performance enhancement were determined with the Performance Enhancement Attitude Scale, which was 
developed by Petroczi and Aidman (17), and adapted to Turkish language by Yıldız and Toros (18). The 
scale comprises of one sub-dimension, and includes 17 items. The scale is based on the 6-point Likert-type 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 10 (2)  
 
                 

 
 

63 

evaluation step, which is expressed as "I strongly disagree (1)”, “disagree (2)”, “partially disagree (3)”, 
“partially agree (4)”, “agree (5)”, “strongly agree (6)”. The score range of the scale is between 17 and 102, and 
high score stated that performance-enhancing attitude is positive, while low score indicates that the 
performance-enhancing attitude is negative. In this study, Cronbach's Alpha internal consistency coefficient 
for the Performance Enhancement Attitude Scale was detected to be.732. 

Statistical Analysis: SPSS 22.0 program was used in the analysis of the data. Independent T test was 
used to compare the scale scores according to gender, type of sports, being a national athlete, and the best 
grade. The relationship between the scale scores was determined by Pearson Correlation analysis. The effect 
of the Attitude Scale for Healthy Nutrition subscale scores on the Performance Enhancement Attitude Scale 
total score was tested by Multiple Linear Regression analysis. The Healthy Nutrition Attitude Scale was not 
used in regression analysis because it caused multiple linear linkage problems. 

3. Results 

Table 1. Frequency and Percentage Distributions of Demographic and Sports Basic Information of Athletes 

Variables Sub-variable f % 

Age group 

18-21 years old 73 19.7 

22-25 years old 243 65.7 

25+ years old 54 14.6 

Gender 
Woman 169 45.7 

Men 201 54.3 

Branch type 
Individual 241 65.1 

Team 129 34.9 

Being a national athlete 
National 157 42.4 

Not national 213 57.6 

The best degree 
Turkey Championship 286 77.3 

International Championship 84 22.7 

Tablo 2. Descriptive Statistics on Healthy Nutritional Attitude (HNA) and Performance Enhancement Attitude 
Levels of Athletes 

Scale N M±S.D. 

HNA: Information on Nutrition 370 19.72±3.04 

HNA: Emotion for Nutrition 370 16.94±3.35 

HNA: Positive Nutrition 370 18.87±3.15 

HNA: Malnutrition 370 19.77±3.13 

HNA: Total score  370 75.29±7.29 

Performance Enhancement Attitude Scale 370 52.20±9.23 

As shown Table 2, it was detected that the level of information on nutrition of the athletes, the level of 
positive nutrition, the level of attitude towards malnutrition, and the general attitude level towards healthy 
nutrition  (HNA: total score) were high, the level of emotion for nutrition was moderate. In addition, the 
level of performance enhancement of athletes were found to be medium. 

Table 3. Comparison of healthy nutrition attitude and performance enhancement attitude levels of athletes according to 
gender 

Scale Gender N M±S.D. t p 

HNA: Information on Nutrition 
Women 169 19.48±3.06 

-1.409 .160 
Men 201 19.92±2.94 

HNA: Emotion for Nutrition 
Women 169 16.96±3.59 

.154 .877 
Men 201 16.91±3.15 

HNA: Positive Nutrition Women 169   18.36±3.31 -2.896 .004* 
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Men 201 19.30±2.96 

HNA: Malnutrition 
Women 169 19.21±2.95 

-3.232 .001* 
Men 201 20.25±3.20 

HNA: Total score 
Women 169 74.01±6.93 

-3.153 .002* 
Men 201 76.38±7.43 

Performance enhancement attitude 
scale (total score) 

Women 169 52.34±1.42 
.273   .785 

Men 201 52.08±8.12 

*p<0.05 

In Table 3, the level of positive nutrition, the level of attitude towards malnutrition, and the general 
attitude level towards healthy nutrition  (HNA: total score) of men athletes were high statistically 
significantly higher than women athletes (p<0.05) 

Tablo 4. Comparison of healthy nutrition attitude and performance enhancement attitude levels of athletes according to 
being a national athlete 

Scale National status N M±S.D. t p 

HNA: Information on Nutrition 
National 157 20.26±3.03 

3.014 .003* 
Not national 213 19.32±2.92 

HNA: Emotion for Nutrition 
National 157 17.61±3.13 

3.379 .001* 
Not national 213 16.44±3.43 

HNA: Positive Nutrition 
National 157 20.17±2.18 

7.259 .000* 
Not national 213 17.91±3.41 

HNA: Malnutrition 
National 157 22.21±1.58 

17.313 .000* 
Not national 213 17.98±2.75 

HNA: Total score 
National 157 80.25±5.62 

13.794 .000* 
Not national 213 71.64±6.15 

Performance enhancement attitude 
scale (total score) 

National 157 53.40±5.42 
2.160 .031* 

Not national 213 51.31±11.17 

*p<0.05 

In Table 4, The information on nutrition level, emotion for nutrition level, positive nutrition level, 
malnutrition level, healthy nutrition attitude level (HNA: total score), and performance enhancement 
attitude level were determined to be statistically significantly superior than non-national athletes (p<0.05). 

Tablo 5. Comparison of healthy nutrition attitude and performance enhancement attitude levels of athletes according to 
their best grade 

Scale The best grade N M±S.D. t p 

HNA: Information on 
Nutrition 

Turkey Championship 286 19.81±2.93 
1.091 .276 

International Championship 84 19.40±3.25 

HNA: Emotion for Nutrition 
Turkey Championship 286 16.93±3.46 

-.091 .928 
International Championship 84 16.96±2.96 

HNA: Positive Nutrition 
Turkey Championship 286 18.62±3.28 

-2.826 .005* 
International Championship 84 19.71±2.50 

HNA: Malnutrition 
Turkey Championship 286 19.40±3.22 

-4.394 .000* 
International Championship 84 21.06±2.38 

HNA: Total score 
Turkey Championship 286 74.75±7.66 

-2.663 .008* 
International Championship 84 77.14±5.53 

Performance enhancement 
attitude scale (total score) 

Turkey Championship 286 52.07±9.95 
-.500 .618 

International Championship 84 52.64±6.19 

*p<0,05 
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As shown Table 5, it was determined that athletes whose best rating was the International 
Championship had significantly better in positive nutrition, malnutrition, and healthy nutrition attitude 
level (HNA: total score) than athletes whose best rating was the Turkey Championship (p<0.05) 

Tablo 6. Examining the relationship between healthy nutrition and performance enhancement attitude levels of athletes 

 
HNA: 

Information 
on Nutrition 

HNA: 
Emotion for 

Nutrition 

HNA: 
Positive 

Nutrition 

HNA: 
Malnutrition 

HNA: Total 
score 

Performance 
enhancement 
attitude scale 
(total score) 

HNA: Information 
on Nutrition 

r 1      

p       

N       

HNA: Emotion for 
Nutrition 

r -.050 1     

p .340      

N 370      

HNA: Positive 
Nutrition 

r .139** -.013 1    

p .007 .798     

N 370 370     

HNA: Malnutrition 

r .138** .164** .297** 1   

p .008 .002 .000    

N 370 370 370    

HNA: Total score 

r .508** .503** .611** .689** 1  

p .000 .000 .000 .000   

N 370 370 370 370   

Performance 
enhancement 

attitude scale (total 
score) 

r -.023 .107* .070 .074 .102 1 

p .662 .040 .180 .155 .051  

N 370 370 370 370 370  

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

It was found that there was a positive and low-level significant relationship between the level of 
emotion for nutrition attitude, and the level of performance enhancement attitude level (r = .107; p <0.05).  

Tablo 7. Multiple linear regression analysis related to the effect of the attitude for healthy nutrition level on the 
performance enhancement attitude level 

Variable B Standard Error β t p 

Constant 43.559 5.025  8.668 .000 

Information on Nutrition -.100 .162 -.033 -.619 .536 

Emotion for Nutrition .272 .145 .099 1.870 .062 

Positive Nutrition .183 .160 .063 1.146 .252 

Malnutrition .129 .164 .044 .789 .431 

r=.137; r2=.019; F(4, 369)=1.758; p=.137 

It was observed that the sub-dimension scores of athletes' healthy nutrition attitudes had a descriptive 
effect on the performance enhancement attitude level (%1.9, r2= .019)), but this effect was not statistically 
significant (p> 0.05).  

4. Discussion and Conclusion 
Nutrition, which is one of the most basic needs, is the key to protecting the health of the individual 

and society as well as raising a solid, healthy and strong generation. A healthy nutrition that supports both 
our health and strength is only possible with balanced, sufficient and natural foods. Due to the increasing 
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population in the world, and the rapidly developing technology, natural foods are often replaced by 
nutrients containing additives. In sports, the records reaching a level that cannot be broken, the importance 
of split-second, millimeters and grams for the records led to the use of methods and materials that are not 
suitable for the purpose of the sport. (19, 20, 21). Laure (22) argued that the reasons for athletes to increase 
performance arise from two main reasons. The first is physiological reasons such as increasing strength and 
endurance, coping with fatigue and eliminating disability, while the second is psycho-social reasons such as 
social expectations, pressure to win, and desire to succeed. 

The aim of this study was to examine the relationship between healthy nutrition habits and 
performance enhancing attitudes of team and individual athletes. The research group consisted of 45.7% 
female and 54.3% male participants. 19.7% of them were in the 18-21 age range, 65.7% were in the 22-25 age 
range, 14.6% were 25 years and above. While, 65.1% of the participants were involved in individual sports, 
34.9% were engaged in team sports. In addititon, 42.4% of participants were national athletes, and 57.6% are 
non-national athletes. 

In this study, when we examine the descriptive statistics of athletes regarding healthy eating attitude 
(HNA) and  performance enhancement attitude levels; it was detected that the level of information on 
nutrition of the athletes,  the level of positive nutrition, the level of attitude towards malnutrition, and the 
general attitude level towards healthy nutrition  (HNA: total score) were high, the level of emotion for 
nutrition was moderate. In addition, the level of performance enhancement of athletes were found to be 
medium. In literatüre, considering the unhealthy diet and use of supplements; there were studies showing 
that this was associated with doping sensitivity,  and studies suggested that negative eating behavior might 
be associated with doping tendency in athletes  (23,24,25). In another study, it was shown that unhealthy 
eating behaviors were associated with doping sensitivity in senior athletes (26). 

In this study, the level of positive nutrition, the level of attitude towards malnutrition, and the general 
attitude level towards healthy nutrition  (HNA: total score) of men athletes were high statistically 
significantly higher than women athletes (Table 3). It can be said that male athletes are more conscious about 
nutrition than female athletes. In addition, the higher levels of healthy nutrition in men compared to women 
can also be explained by the better management of men 'psychological processes. Eating behaviour shows 
differences between males and females. Wah (27) stated that eating behaviour showed differences between 
males and females. He also reported that males were more likely to be masculine. They were taking care of 
themselves by making sure that they have healthy bodies. For a person who is less masculinity they will be 
taking care of their looks whether good or bad. On the other hand, females were more likely to have the 
characteristics of femininity. They were more concern about their weight and bodies shape. Thus, they had 
different patterns of eating behaviour among them.  Wah (27) asserted that differences in eating behaviors 
betwen male and female were controlled by social, biological and familial factors. Rolls et al. (28) indicated 
that sociocultural and psychological factors may be important in the etiology of eating disorders, which are 
much more prevalent in females. In this study, the high healthy eating behaviors of male as compared with 
the female athletes may be related to the reasons stated in the above studies.  

In this study, the information on nutrition level, emotion for nutrition level, positive nutrition level, 
malnutrition level, healthy nutrition attitude level (HNA: total score), and performance enhancement 
attitude level were determined to be statistically significantly superior than non-national athletes. It was 
determined that athletes whose best rating was the International Championship had significantly better in 
positive nutrition, malnutrition, and healthy nutrition attitude level (HNA: total score) than athletes whose 
best rating was the Turkey Championship (Table 4, 5). In a study conducted with physical education and 
sports students, it was revealed that conscious nutrition was higher in professional and national athletes 
than amateur athletes (29). Unhealthy diets which athletes follow to keep body weight under control both 
damage the athletes’ diet and negatively affect their moods (30). Sedek and Yih (31) reported that non-
athletes displayed healthier dietary habits than athletes but no significant difference in nutrition knowledge 
between both groups Keskin et al. (30) and Sedek and Yih (31) studies are not in line with the results of this 
study. In this study, the reason why experienced athletes have high healthy eating habits to inexperienced 
athletes can be attributed to their high nutritional knowledge. Alaunyte et al. (32) indicated that athletes who 
scored higher in nutritional knowledge test were more likely to consume more fruits, vegetables and 
carbohydrate-rich foods. However, the nutritional information of the athletes was not measured in this 
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study. It can be shown among the limitations of the research. 
In this study, it was found that there was a positive and low-level significant relationship between the 

level of emotion for nutrition attitude, and the level of performance enhancement attitude level (r = .107; p 
<0.05). As the level of emotion towards nutrition of athletes increased, they appear to exhibited attitudes 
towards performance enhancement behaviors (Table 6). Kondric et al. (33) suggested that knowing the truth 
about nutrition could be a protective factor for performance enhancing additives. It was observed that the 
sub-dimension scores of athletes' healthy nutrition attitudes had a descriptive effect on the performance 
enhancement attitude level (%1.9, r2= .019)), but this effect was not statistically significant (Table 7). In 
studies on the use of performance enhancing additives, there is no clear consensus that these supports are 
actually beneficial (34, 35). Maughan et al. (36) claimed that some diet products were supported in studies in 
literature, and were found to be beneficial for health, while some products might be harmful to the health of 
people who do sports. In another study, it was determined that the use of performance-enhancing 
nutritional supplements was not recommended except for professional athletes, and the use of these 
supplements in professional athletes was only recommended if the athletes couldn’t get enough and quality 
protein with food (37,38). Ozdoğan et al. (39) indicated that although athletes consumed much more protein 
than the recommended amounts in their meals, they tended to take extra protein by applying additional 
nutritional supplements, and this situation negatively affected healthy eating behaviors. We can say that as 
athletes' emotional level of nutrition increases, they exhibit attitudes towards performance enhancing 
behaviors.  

In conclusion, the general attitude level towards healthy nutrition of athletes were found to be high, 
and the level of performance enhancement attitudes of athletes were found to be medium. It was observed 
that male athletes had higher attitudes towards positive nutrition and healthy nutrition than female athletes. 
It was found that inexperienced athletes were more prone to positive nutrition than experienced athletes, but 
healthy eating behaviors were preferred more by experienced athletes. In addition, as the level of 
competition increased, experienced athletes tended to use performance enhancing supplements more. 
Finally, there was a positive and low-level significant relationship between the level of emotion for nutrition 
attitude and the level of performance enhancement attitude level. Therefore, it is very important that the 
psychological processes and emotional states of the athletes are managed well by both themselves and their 
trainers, especially before the competition periods. The attitudes towards healthy eating behaviors and 
performance enhancement supplements differred according to gender and athletes’s experience. Healthy 
nutrition attitudes had not significant effect on the performance enhancement attitude level. More research is 
needed in larger sample groups to fully explain this effect. In addition, informing athletes about healthy 
eating behavior and the conscious use of performance-enhancing products is thought to be very important in 
terms of high-level performance and health. 
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Abstract 
The purpose of the research is to examine the leadership skills of secondary school students studying 

in Adapazarı Central District of Sakarya Province according to whether they play sports or not. After 
obtaining permissions from the Ethics Committee and Adapazarı District Directorate of National Education, 
11 secondary schools selected by cluster sampling method from 18 secondary schools that constitute the 
research universe were visited and the purpose of the descriptive research was explained to the 5th, 6th ,7th 
and 8 th grade students. The information questionnaire and the leadership scale that Cansoy and Turan 
adapted to Turkish was applied to 1,030 students who wanted to participate in the research voluntarily. 
Since the data showed normal distribution in the analyzes, independent samples t-test was used for binary 
cluster comparisons, and variance analysis for more than two cluster comparisons. Leadership skills of 
secondary school students were found significantly high in favour of those who play sports, especially those 
who are licensed and engaged in individual sports, and who have someone playing sports in their family.    
Keywords: Children and youth, Students, Participation in sports activities, Leadership ability. 

1.Introduction 
The word “leadership” is derived from the word “lead”, which means course [1], and it is regarded as 

a skill that motivates for certain purposes and not everyone has [2]. It is stated that leadership potential can 
be determined at early ages and in some sources, it is stated that leadership skills are gained through 
experience  

[3]. It is reported that the leadership skill consists of features such as establishing communication 
easily, having the ability to adapt to new situations and being sensitive to others and these skills should be 
handled at the primary education level in order to be developed [4]. 

1.1. Leadership Skill and Leadership Qualities 
Leadership is defined as producing techniques to reach the common goals of the group and progress 

of the group and progress, creating a vision, defining and transferring their duties to the skilled individuals 
in reaching the vision. Leadership qualities are explained to be different from leadership skills as naturally 
owned behaviors and can be taught easily in and out of the classroom. It is stated that a good leader should 
have qualities such as; decision-making ability, consistency, imagination, entrepreneurship, desire to work, 
ability to analyze, understanding others, bearing risks voluntarily, practical intelligence, and ability to speak 
clearly and comprehensively [5]. It is explained that leadership qualities such as motivation, energy, 
perseverance, intelligence, self-confidence, justice, honesty and forgiveness can be developed at an early age 
and the most important of these qualities is the ability to communicate well [6,7,5]. 

1.2. Leadership Styles 
It is stated that there are four leadership styles, which can be listed as follows; autocratic style, which 

does not take socio-emotional phenomena into account in reaching the goal [8], democratic style, which 
discusses with the members in decisions and studies [9], the coaching style, which maintains its interest in 
human and work in a balanced way [10]. and liberal style, which shows the target to the employees and lets 
them free in achieving the target, and that effective leaders can use several styles together simultaneously 
with their experience and personality structures  [10]. 

1.3. Leadership Approaches 
Leadership-related approaches are gathered in three groups [6,7]. These are: 
1- Characteristic Approach: in this approach, personal characteristics of the leader such as height, 

weight, intelligence, appearance and being social, emotional, physical and intellectual are attached 
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importance. 
2- Behavioral approach: it has been developed in order to find answers to what needs to be done for 

effective leadership when the characteristic approach is not efficient. The behaviors of the leader towards 
group members were emphasized. 

3- Situational Approach; in this approach, effective leadership is stated to depend both on the 
characteristics of the leader and the existing environment. 

1.4. Leadership and Sports  
Leadership is explained to be multidimensional and linked to the characteristics of the child [11]. It is 

explained that the leadership skills of secondary school students are higher than those of high school 
students, the opportunities for elementary school students to participate in leadership-related activities are 
limited, and these activities should be included in the curriculum when the child starts school  [12]. 

According to the preparation for life theory, games played in childhood provide preliminary 
preparation for adult life [13]. It is suggested that by doing sports, which is a kind of game, negative 
emotions are eliminated and playing sports is important in self-discovery and development of some skills. 
Considering that leadership skills of communication, decision making and self-confidence develop with 
sports in childhood, and that leadership qualities in primary education are higher than in high school [12], 
the question” Does playing sports create a difference in the leadership skills of secondary school students?” 
came to mind. In the literature, leadership qualities of high school students are considered significant in 
favour of sports high school students [14,15]. However, no studies investigating the leadership skills of 
secondary school students according to their sports status have been encountered. In this respect, it was 
aimed to determine the leadership skills of secondary school students  according to their sports status and 
examine whether these skills differ by the variables such as age, gender, grade level, family income, regular 
sports status, age of starting sports, being licenced, whether there is someone playing sports in their family, 
branch of the sports if any, whether they have any other activities other than sports, type of non-sports 
activity and grade point average. 

2.Method 
2.1. Participants 

The purpose of the descriptive research is to examine the leadership skills of secondary school 
students studying in Adapazarı District of Sakarya Province according to whether they play sports or not. 11 
secondary schools selected from those 18 schools by cluster sampling method in terms of the homogeneity of 
the population. A total of 1.030 secondary school students, 530 male and 500 female, participated in the 
study. 

2.2. Materials 
Personal Information Form: 

 An 11-question personal information form was used to determine the socio-demographic 
characteristics of the participants. 

Roets Leadership Assessment Scale:  
It is a 5-point Likert-type scale including 26 items developed by [16] and adapted to Turkish by [17]. 

The lowest score that can be obtained is 0 and the highest score is 78. The standardization of the scale was 
carried out with 10-14 years of age, and the reliability coefficient was found to be .91 [17]. The reliability 
coefficient for this research was found to be .88.  

2.3. Procedure 
In line with the purpose of the research; research permits were obtained from Kocaeli University Non-

Interventional Clinical Research Ethics Committee and Sakarya Provincial Directorate of National 
Education. The schools were visited on the day ad time determined by the school directorates. The purpose 
of the research was explained to the students by holding meetings in the classrooms, and the scales were 
applied to those who volunteered to participate.  
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2.4. Data Analysis  
The data were analyzed with the SPSS 18.0 package program. Since the data showed normal 

distribution, of the parametric tests; the independent samples t-test was used for binary cluster comparisons, 
and the variance analysis (ANOVA) for more than two cluster comparisons. 

3. Results 
Table 1. Analysis of the Leadership Scale Scores by Gender, Sports Status (T-Test) 

Variables N % X SS T P 

Gender Female 500 48.5 52.46 12.85  
0.322 

 
0.316 Male 530 51.5 51.40 12.95 

Playing sports Yes 624 60.6 53.39 12.49 4.607 0.00 

No 406 39.4 49.64 13.22 

License Yes 268 26.00 54.97 12.63 4.552 0.00 

No 762 74.00 50.84 12.84 

Sports in the family Yes 358 34.8 53.58 12.73 3.044 0.002 

 No 672 65.2 51.02 12.92   

 
Hobby Status 

Yes 708 68.7 52.72 12.94 2.972 0.003 

No 322 31.3 50.15 12.68 

In Table 1, leadership scores by gender were not found significant. Leadership scores of those playing 
sports (53.39 ± 12.49) were found significantly higher than those who did not (49.64 ± 13.22) (p = 0.00; p 
<0.05). Leadership qualities of those who were licenced (54.97 ± 12.63) were found to be significantly higher 
compared to those who were not licensed (50.84 ± 12.84) (p = 0.00; p <0.05); and of those who had someone 
playing sports in their family (53.58 ± 12.73) compared to those who did not (51.02 ± 12.92). (p = 0.02; p 
<0.05). The scores of those with a hobby other than sports (52.72 ± 12.94) were found to be significantly 
higher than those without a hobby (50.15 ± 12.68) (p = 0.03; p <0.05). 

Table 2.  Leadership Level Variance Analysis by Age and Grade Level 

Variables N % X SS F P 

 
 

Age 

10 56 5.4 52.82 14.27  
0.422 
 

 
 .833 
 

11 194 18.8 51.24 14.42 

12 217 21.1 52.62 12.45 

13 353 34.3 51.56 12.89 

14 193 18.7 52.32 11.07 

15 17 1.7 50.47 16.40 

In Table 2, leadership scores by age were not found significant. 

Table 3. Leadership Level Variance Analysis by Family Income 

Variables N % X SS F P 

 
Family 
Income 

2000tl and below 380 36.9 49.18 13.17  
 
 
9.114 

 
 
 
0.000 

2001-2500tl 143 13.9 52.27 12.54 

2501-3000tl 209 20.3 51.66 12.62 

3001-3500tl 85 8.3 52.88 12.66 

3501-4000tl 90 8.7 55.74 12.78 

4001tl and above 123 11.9 56.89 11.09 

In Table 3, Leadership skills were found to be the highest in those with 4000tl and above income, 
followed by 3501-4000tl, and those with 2000tl and below income had the lowest scores (49.18 ± 13.17). In 
family income, those with higher incomes were found to have significantly the highest leadership skills (p 
= .000; p <0.05). 
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Table 4. Leadership Skills Variance Analysis Results by Sports Branch and Age of Starting Sports (One Way Anova) 

Variables N X SS F P 

Sports Branch None 670 51.02 12.94 5.086 0.006 

Team Sport 189 52.92 12.99 

Individual Sports 171 54.29 12.38 

 
 

Age of 
Starting  
Sports 

Not Playing Sports 406 49.64 13.22  

5-6 years old 4 64.25 8.99  

7-8 years old 178 53.79 11.77 5.283 .000 

9-10 years old 225 52.52 12.93  

11-12 years old 
13-14 years old 

171 53.37 12.27  

46 55.35 13.78  

In Table 4, it is seen that those doing individual sports have the highest leadership skills score 
(54.29±12.38), the scores decreased gradually in those doing team sports (52.92±12.99) and those with no 
sports branch (51.02±12.94). It is also seen that the leadership skill score is the lowest in those who do not 
play sports (49.64 ± 13.22), the highest score is in the group starting sports at the age of 5-6 (64.25 ± 8.99), and 
the rest is ranged significantly as 13-14 years old (55.35 ± 13.78), 7-8 years old (53.79 ± 11.77), 11-12 years old 
(53.37 ± 12.27) and 9-10 years old (52.52 ± 12.93) (p = .000; p <0.05). 

Table 5. Leadership Level Variance Analysis Results by Sports Branch (One Way Anova) 

Variables  N X SS F P 

 
 
 
 
 
 

Sports 
Branch 

Not playing sports 406 49.71 13.25  
 
 
 
 
 

2.678 

 
 
 
 
 
 

0.000 

Volleyball 70 54.41 12.41 

Basketball 73 53.17 12.44 

Athletics 53 51.18 12.72 

Handball 12 51.75 15.53 

Football 193 51.60 12.02 

Cycling 20 54.80 11.08 

Fitness 13 46.76 12.57 

Swimming 68 57.55 11.94 

Chess 9 58.33 15.25 

Boxing 30 51.30 13.49 

Gymnastics 10 51.40 9.34 

Judo 17 56.47 17.68 

Karate 19 56.73 9.75 

Wrestling 9 59.11 10.22 

Badminton 9 57.22 11.72 

Rowing 10 56.80 10.95 

Tennis 9 51.00 11.07 

In Table 5, it is seen that the leadership scale scores by sports branch are the highest in individual 
sports and they decrease gradually as wrestling (59.11 ± 10.22), chess (58.33 ± 15.25), swimming (57.55 ± 
11.94), badminton (57.22 ± 11.72), karate (56.73 ± 9.75), judo 56.47 ± 17.68 and cycling (54.80 ± 11.80), whereas 
the highest scores significantly decrease gradually as volleyball (54.01 ± 12.77), basketball (53.17 ± 12.44), 
handball (51.75 ± 15.53) and football (51.57 ± 11.99) in team sports. 
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4. Discussion, Conclusion and Suggestions 
Leadership scores by gender were not found significant. In the literature, contrary to the studies that 

do not find any difference [18,19,20], there are also studies that find the leadership qualities of girls higher 
[21]. Leadership skills were found significantly higher in those who play sports. Contrary to studies with 
similar results [22,23], there are also studies that do not find any difference [24]. As those who play sports are 
more active, self-confident and tend to lead in social environments [25,26] and playing sports improves 
personality traits which are indications of leadership and strengthens leadership skills, and playing sports 
improves personality traits which are indications of leadership and strengthens leadership skills, it was 
thought that starting sports in childhood affects the development of leadership skills as it improves the 
personality traits positively.  İt was thought that starting sports in childhood affects the development of 
leadership skills as it improves the personality traits positively.  

Leadership skills are significant in favor of students playing sports being licensed. In the literature, 
contrary to the studies supporting our findings [27], it has also been reported that playing sports being 
licensed does not affect leadership [24,28,29,30]. Considering the fact that licensed athletes are disciplined 
because they are focused on success and they prioritize working together [31]; it is thought that leadership 
skills of those who are licenced increase as they work with group awareness to achieve the competition-
oriented goal. It was recommended to do studies comparing the effect of competitive sports and recreational 
sports on the development of leadership qualities in children.  

Leadership skills of those in whose family there is someone playing sports were found significantly 
higher. It is reported that there are similar studies in the literature, parents who are interested in sports 
encourage their children to play sports and socialization and leadership qualities develop with sports 
[32,33,34,35,36]. Leadership qualities are significant in favor of those who have a hobby other than sports. No 
studies have been found in the literature in this respect. However, considering that participating in an 
activity in free time increases leadership qualities of self-esteem, motivation, self-renewal and self-
confidence [37,38,39], it is thought that with the development of their self-confidence, the leadership skills of 
those who have a hobby also develop. 

Leadership skills by age were not found significant. In the literature, it has been stated that age is 
associated with the level of leadership, children take responsibility as they grow older, and leadership 
qualities develop with the development of self-control and individual decision making [40,41,42]. 
Leadership scores of those with family income between 3501-4000 were found to be significantly higher than 
those with family income of 2000 TL and below. In the literature, supporting our results, it was suggested 
that high family income results from living more freely and improvement of their self-confidence [43,44,45]. 
Increased self-confidence also improves leadership skills. The information in the literature also supports our 
results. The high family income improves living more freely and the self-confidence of the child. As a result, 
increasing income level increases self-confidence and improve leadership skills. 

Leadership scores of students interested in individual sports were found to be significantly higher 
than those of students that do not play sports and are interested in team sports. In the literature, it is stated 
that dealing with team sports or individual sports does not affect leadership [46,47]. However, in some 
studies, it is stated that playing individual sports increases self-confidence, self-control and motivation to 
achieve compared to team sports [48]. It is thought that the reason for higher leadership skills in individual 
sports might be due to taking responsibility in decision making and strategy development in individual 
struggle, and conducting detailed studies were considered appropriate.  

Leadership scores of those who started sports at the age of 6 and 8 were found to be significantly 
higher than those who started sports at other ages. Contrary to the studies supporting these findings [49], it 
is also reported that the age of starting sports does not affect the leadership level [50]. It is stated that with 
the beginning of school at the age of 6; children gain skills such as being with their peers, collaborating, 
adapting to the group, self-expression and at the age of 8, they gain skills such as socializing with their peers 
and learning to control their emotions [51,52]. Considering the explanations suggesting that leadership skills 
can be gained theoretically and practically during the academic lesson and can be developed by teaching 
leadership roles [53,54,55] , inclusion of sports in the curriculum in primary school and even in pre-school 
education is considered important for the development of leadership skills in children. 

Leadership skills were found to be significant in favor of those having non-sports hobbies. It is stated 
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that especially reading books develops leadership skills as a result of development of critical thinking, 
looking at events by interrogating more and formation of decision-making skills [21,56,57,58). Especially; 
Reading books improves critical thinking and ensures correct questioning. As a result of correct inquiry, 
decision making and leadership skills develop. Dealing with other areas is also thought to affect leadership 
qualities as it contributes to skill development as a result of looking at life from a different aspect and 
learning. Getting a hobby; it provides a different view of life. Looking differently to life supports maturation. 
The level of maturation is also thought to contribute to skill development. As a result, while leadership skills 
are insignificant in terms of gender and age variables; playing sports, being licensed, starting sports at an 
early age, working in individual banches, having someone playing sports in the family, having a hobby 
other than sports, high family income are determined as variables that affect leadership skills positively.  

Recommendations 

Considering that leadership is a trait that can be learned and developed and that it is positively 
affected by sports; inclusion of physical education lesson in the curriculum starting from pre-school 
education has been considered important for the development of leadership qualities. 
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Abstract 
The article presents changes of physical state of children under the influence of studying in 

elementary school. The purpose of the study was to determine the dynamics of children physical condition 
during primary education in order to find ways to improve the effectiveness of physical education. Materials 
and instruments: 558 children, including 288 boys and 270 girls, have taken part in the study from first to 
fourth grade. The study was being conducted during 2016-2019 years at educational institutions of 
Dnipropetrovsk region (Ukraine) (schools №№ 28, 33, 35, 66). Anthropometric measurements included body 
length, body weight and chest circumference. The following tests were used to assess physical fitness: 30-
meters run, 4x9-meters shuttle run, 1000-meters run, long jump, abdominal strength & endurance, tilt 
forward, push ups. Measurements were made in the end of every academic year. Statistical analysis covered 
determination of mean, standard deviation, reliability of the differences in average values (Student`s t-test) 
and the growth rate of physical qualities (by the Brody`s formula). Results: indicators of physical 
development correspond to norms. The increase in physical fitness indicators of children slows down by the 
end of primary education. It can be partly explained by the irrational organization of physical education. 
Study results provide a basis to learn foreign experience of transformation of physical education system at 
schools. Conclusions: Studying of positive foreign experience allowed us to choose ways for developing and 
implementing new approaches to organizing the system of physical culture and health work at schools. 
Keywords: physical education, schoolchildren, physical fitness, foreign experience. 

1. Introduction 

Global scientific and technological development and information progress on the verge of millennia 
has caused a significant change in the role and place of physical education in society. There is a decrease of 
physical health level of schoolchildren, an increase of their morbidity, a decrease of physical fitness and 
motor activity. One of the most acute problems for today is an increase of physical condition of 
schoolchildren [1, 2]. 

At the present stage of society development the health problems of students took an active place 
among a number of problems. In educational institutions there is a violation of the physiological rationing of 
mental and physical activity in the process of growth and development of the child's organism. The 
popularity of the slow-moving lifestyle (computers, electronic games, watching TV, etc.) is growing in the 
children's environment. Passive forms of leisure are increasingly dominant. The main cause of inadequate 
physical development is the passive motor activity of children [3, 4, 5, 6]. This leads to a disturbance of 
posture, muscle atrophy, the appearance of chronic diseases of the cardiovascular system and metabolism, 
and affects the reduction of the mental and physical capacity of the younger generation [7, 8, 9].  
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2. Literature Review 
A number of scientists highlights the problems with the physical condition of schoolchildren.  
According to the statistics of Krasova [10], the level of physical development of children of primary 

school age corresponds to the age norm. However, Moskalenko [11], Moskalenko, Vlasiuk [12] confirm that 
the most children have poor physical health and physical fitness. Krutsevich, Panhelova, Trachuk [13], 
Boreham, Riddoch [14] indicate the main reasons for this situation. This is a deficit of motor activity. It 
negatively affects the physical development, health and physical activity of students. 

Data on the insufficient level of physical activity of children are confirmed by studies of scientists 
from different countries [5, 15, 16, 17]. 

At the same time, there are some positive examples of the organization of physical education process 
in schools. It has been proved by a sufficient level of physical activity and training of students [18, 19, 20]. 

The problem of finding means, forms and methods to increase motor activity of primary school 
students, as well as substantiation of innovative approaches to the system of physical culture and health 
work in schools is relevant [21, 22, 23]. 

Study purpose is to determine the dynamics of children physical condition during primary education in 
order to find ways to improve the effectiveness of physical education. 

 
3. Method 
3.1. Participants 

The study involved 558 children, including 288 boys and 270 girls. The parents of the study 
participants provided written consent for the children to participate in the experiment. 

3.2. Study design 
The study was being conducted during 2016-2019 years at educational institutions of Dnipropetrovsk 

region (Ukraine) (schools №№ 28, 33, 35, 66). The dynamics of physical indicators of children during 
primary school education from the first to the fourth grade were studied. Measurements were made in the 
end of every academic year. 

Standard instruments according to the known unified method performed anthropometric examination 
of children: body length (cm) was measured by stadiometer; chest circumference (cm) – with measure tape; 
body weight (kg) was determined with medical scales [24]. 

The following tests were used to assess physical fitness: 30-meters run (sec.), 4x9-meters shuttle run 
(sec.), 1000-meters run (min.), long jump (cm), abdominal strength & endurance (number of times), tilt 
forward (cm), push ups (number of times) [24, 25].  

3.3. Data analysis 
Study results were processed using the “Data Analysis” package of Microsoft Excel spreadsheets. 

Descriptive statistics (mean and standard deviation) were determined. The reliability of the differences in 
average values was estimated by the Student’s t-test; the withdrawal was considered to be reliable at р<0.05 
– 0.001. The increase of the results of physical fitness was determined by the Brody`s formula:  

 W 
100(V2-V1) 

%,  
1/2(V1+V2) 

where V1, V2   - the initial and final results [26]. 

4. Results 
In order to determine the efficiency of the physical education process we studied the dynamics of 

indicators of physical development and physical fitness of elementary schoolchildren during their primary 
education. It should be noted that physical education classes were held three times per week in Ukrainian 
schools. Their content included: methods of motor activity: exercises for forming a culture of movements 
with gymnastics elements; exercises for mastering movement skills; exercises for mastering ball skills; 
jumping exercises; games for active rest; exercises for development of physical abilities; exercises for posture 
formation and prevention flat feet. In addition, the program provided students with knowledge of physical 
culture: personal hygiene, body hardening, self-control, the organization of the simplest forms of 
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independent exercise, history and the present of Olympic movement. The provision of theoretical 
knowledge was carried out in the process of physical education lessons. 

Analysis of physical development (Table 1) by indicators of body length, body weight and chest 
circumference of children indicates a significant increase in indexes (p <0.001 – 0.05) for each year of study. 
Besides, the average rates of girls by the fourth grade (10 years) are higher than that of boys. All this is 
explained by the natural growth of children organism and features of age development at this stage of 
ontogenesis. 

Table 1. Indicators of physical development of elementary school children in the dynamics of studying from grade 1 to 4 

Indicators   Year, age Boys (n=288) Girls (n=270) 

M+SD t р M+SD t р 

Body length, cm 

2016, 7 years 128.85 ± 5.11   126.12 ± 4.31   

2017, 8 years 133.70 ± 5.54 11.27 <0.001 132.40 ± 5.18 16.52 <0.001 

2018, 9 years 137.33 ± 6.55 7.56 <0.001 136.17 ± 6.21 8.02 <0.001 

2019, 10 years 140.66 ± 7.15 6.05 <0.001 141.16 ± 7.12 8.91 <0.001 

Body weight, kg 

2016, 7 years 26.93 ± 2.97   23.88 ± 1.69   

2017, 8 years 29.61 ± 3.83 9.57 <0.001 28.05 ± 4.41 14.89 <0.001 

2018, 9 years 31.65 ± 4.13 6.58 <0.001 30.01 ± 5.36 4.78 <0.001 

2019, 10 years 33.64± 4.40 6.03 <0.001 34.36 ± 4.48 10.60 <0.001 

Chest 
circumference, cm 

2016, 7 years 63.20 ± 2.87   59.32 ± 2.65   

2017, 8 years 64.41 ± 3.84 4.65 <0.001 63.43 ± 4.32 14.67 <0.001 

2018, 9 years 65.22 ± 4.19 2.45 <0.05 64.40 ± 5.35 2.42 <0.05 

2019, 10 years 66.10 ± 3.44 2.83 <0.05 66.47 ± 3.84 5.44 <0.001 

M – mean, SD – standard deviation, t – Student`s t-test, р – level of significance, n – sample size. 

According to the indicators of physical fitness (Table 2) a significant increase (p <0.001) was found in 
the test “30-meters run” from the first to the fourth grade among both boys and girls. As well, the level of 
speed development was average in all grades except boys in second grade (below the average). 

In the test “4x9-meters shuttle run” a significant increase was found in results from the first to the 
third grade. In the fourth one – the increase was unreliable (p> 0.05). At the same time, boys and girls in the 
first grade had higher than average level of agility. Further, it increased to high, but boys in the fourth grade 
had higher than average level again. 

The endurance test “1000 meter run” showed lower than average scores for both boys and girls. The 
increase of results for boys in the fourth grade was significant (p <0.05) and corresponded to the low level of 
the assessment system, and among girls – was unreliable (p> 0.05). 

In the test “long jump” a significant increase in results from the first to the third grade among both 
boys and girls (p <0.01 – 0.05) was revealed. In the fourth one, it was unreliable (p> 0.05). Moreover, boys` 
level of explosive force decreased from high to lower than average, girls` level - from higher than average to 
average. 

The test “abdominal strength & endurance” also showed a slowdown in the growth of indicators: 
from the first to the third grade, the increase in results was significant among both boys and girls (p <0.001 – 
0.05). In the fourth grade, it was unreliable (p> 0.05). The level of boys` abdominal strength & endurance has 
been being higher than average for three years, and in the fourth year it decreased to the average. The girls` 
level of abdominal strength has been being average for four years. 

The increase in the results of flexibility testing of boys and girls was significant (p <0.001 – 0.05). The 
girls` results had upped by the fourth grade and reached the level higher than average, while boys` results 
were average. 

In the "push ups" test boys had a significant increase in results only in the second year of study. In the 
third and fourth grades, growth was not reliable. The level of upper limb strength decreased from higher 
than average to average. Girls have had valid increase of results for three years. In the fourth grade, it was 
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unreliable. At the same time, the level of strength development has been being higher than the average 
during the education in primary school. 

Table 2. Motor parameters of schoolchildren in the dynamics of studying from grade 1 to 4 

Tests  Year, age  

Boys (n=288) Girls (n=270) 

M+SD 
Level of 

development 
t p M+SD 

Level of 
development 

t p 

30-meters 
run, sec.  

2016,  
7 years 

6.87 ± 
0.63 

Average    
7.31 ± 
0.61 

Average   

2017,  
8 years 

6.10 ± 
0.49 

Lower than 
average 

19.25 <0.001 
6.51 ± 
0.63 

Average 20.00 <0.001 

2018,  
9 years 

5.96 ± 
0.35 

Average 4.66 <0.001 
6.27 ± 
0.40 

Average 8.00 <0.001 

2019,  
10 

years 

5.88 ± 
0.34 

Average 4.00 <0.001 
6.11 ± 
0.38 

Average 5.33 <0.001 

4x9-meters 
shuttle run, 
sec. 

2016,  
7 years 

12.12 ± 
0.74 

Higher than 
average 

  
12.94 ± 

0.49 
Higher than 

average 
  

2017,  
8 years 

11.63 ± 
0.70 

High  12.25 <0.001 
12.13 ± 

0.68 
High 20.25 <0.001 

2018,  
9 years 

11.34 ± 
0.71 

High 7.25 <0.001 
11.90 ± 

0.81 
High 4.6 <0.001 

2019,  
10 

years 

11.30 ± 
0.69 

Higher than 
average 

1.00 >0.05 
11.88 ± 

0.80 
High 0.33 >0.05 

1000-meters 
run, min. 

2016,  
7 years 

6.35 ± 
0.79 

Lower than 
average 

  
7.21 ± 
1.24 

Lower than 
average 

  

2017,  
8 years 

5.85 ± 
0.47 

Lower than 
average 

10.00 <0.001 
6.44 ± 
0.49 

Lower than 
average 

11.00 <0.001 

2018,  
9 years 

5.75 ± 
0.43 

Lower than 
average 

3.33 <0.001 
6.08 ± 
0.66 

Lower than 
average 

9.00 <0.001 

2019,  
10 

years 

5.65 ± 
0.62 

Low  2.5 <0.05 
6.04 ± 
0.44 

Lower than 
average 

1.00 >0.05 

Long jump, 
cm 

2016,  
7 years 

128.10 
± 13.55 

High   
118.12 
± 12.49 

Higher than 
average 

  

2017,  
8 years 

137.40 
± 15.88 

Average 6.2 <0.001 
126.33 
± 17.17 

Higher than 
average 

6.41 <0.001 

2018,  
9 years 

141.22 
± 18.61 

Average 2.67 <0.01 
131.14 
± 16.08 

Higher than 
average 

3.38 <0.001 

2019,  
10 

years 

144.14 
± 17.15 

Lower than 
average 

1.97 >0.05 
134.01 
± 18.22 

Average 1.95 >0.05 

Abdominal 
strength & 
endurance, 
number of 
times 

2016,  
7 years 

26.05 ± 
5.95 

Higher than 
average 

  
22.10 ± 

7.14 
Average   

2017,  
8 years 

29.12 ± 
6.06 

Higher than 
average 

6.39 <0.001 
25.14 ± 

5.47 
Average 5.73 <0.001 

2018,  
9 years 

30.30 ± 
6.59 

Higher than 
average 

2.31 <0.05 
27.20 ± 

5.77 
Average 4.38 <0.001 

2019,  
10 

years 

31.12 ± 
6.12 

Average 1.57 >0.05 
28.11 ± 

5.78 
Average 1.89 >0.05 
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Tilt 
forward, cm 

2016,  
7 years 

5.35 ± 
2.51 

Average   
6.55 ± 
2.07 

Average   

2017,  
8 years 

5.71 ± 
2.30 

Lower than 
average 

2.11 <0.05 
9.63 ± 
2.49 

Average 18.11 <0.001 

2018,  
9 years 

7.04 ± 
2.92 

Average 7.82 <0.001 
11.08 ± 

3.08 
Average 6.59 <0.001 

2019,  
10 

years 

7.65 ± 
2.10 

Average 3.58 <0.001 
12.51 ± 

3.78 
Higher than 

average 
5.10 <0.001 

Push ups, 
number of 
times 

2016,  
7 years 

16.15 ± 
5.07 

Higher than 
average 

  
8.12 ± 
3.50 

Higher than 
average 

  

2017,  
8 years 

17.22 ± 
5.99 

Higher than 
average 

2.43 <0.05 
9.44 ± 
3.93 

Higher than 
average 

4.40 <0.001 

2018,  
9 years 

17.50 ± 
6.22 

Average 0.56 >0.05 
11.00 ± 

5.56 
Higher than 

average 
3.90 <0.001 

2019,  
10 

years 

17.78 ± 
7.14 

Average 0.51 >0.05 
11.33 ± 

5.10 
Higher than 

average 
1.65 >0.05 

M – mean, SD – standard deviation, t – Student`s t-test, p – level of significance, n – sample size. 

For a qualitative assessment of the physical fitness of students, we calculated the growth rate of results 
in motor tests during primary school – in the second, third and fourth years (Figs. 1, 2). 

It was revealed that every year the growth rates of results among both boys and girls have been 
decreased. It could be explained by uneven sensitive periods of physical abilities development and 
insufficient quality of curriculum. 

The greatest increase of results during primary education has been found in the indicator of flexibility 
according to the “tilt forward” test (35.6% among boys, 64.2% among girls). The second rating was 
determined in strength, but for boys it was “abdominal strength & endurance” test (17.6%) and for girls – 
“push ups” test (33.1%). The speed had the third rate for boys (15.4%). Girls had the abdominal muscles 
strength in the third place (23.9%). The next places in rating of physical abilities growth among boys was 
determined at explosive strength (11.8%), endurance (11.6%), arm strength (9.5%) and agility (6.9%). Among 
girls we determined the rating of speed (17.7%), endurance (17.6%), explosive strength (12.5%) and agility 
(8.4%). 

 
Fig. 1. Growth rates of boys` motor parameters from grades 1 to 4, % 
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Fig. 2. Growth rates of girls` motor parameters from grades 1 to 4, % 

5. Discussion  
The data obtained show that by the end of primary school education the growth rates of physical 

fitness results has been being uneven. This can be explained by the heterochrony of the development of 
personal physical abilities and the construction of the structure and content of the process of physical 
education in school. 

In addition, we revealed the difference in the structure of increase of physical fitness indicators among 
boys and girls of primary school age. In addition, the total increase in physical preparedness of girls is 
higher than that of boys, which may indicate an irrational distribution of physical activity during the lessons.  

Many authors [27, 28, 29, 30] pay attention to the importance of assessing physical condition 
indicators. This allows determining the dynamics of indicators and adjusting the process of physical 
education, to identify ways to improve it. 

The received results confirm the imperfection of physical education system in Ukrainian schools. This 
gives grounds to develop and implement new approaches to organizing the system of physical culture and 
health work at schools, taking into account the positive experience of other countries. Our research has been 
carried out considering the provisions of different foreign scientists. 

Such approaches can be: 

 creation of laws, regulations, directives that take into account the principles of the European Sports 
Charter; 

- development of national strategies and initiatives to support and promote physical activity of the 
population, including schoolchildren [31]; 

- introduction of physical education standards that correspond the European framework of quality 
physical education [32]. The standards provide students with knowledge, skills, competence and 
appropriate attitude to physical culture and cover various areas of the child activities: competence in 
movement, involvement in physical activity, awareness and use of health rules, self-awareness and self-
management, problem solving and constructive thinking; 

- competency approach, which provides a focus on the acquisition of key and subject competencies 
[33]; 

- predicting the outcome of the standard-oriented approach: the ability to plan and implement 
different types of personal physical activity; demonstrate competence in various types of motor activity that 
can be used throughout life; understanding of key concepts related to successful participation in physical 
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culture activities; modeling of responsible behavior during physical activity; physical education activities 
that satisfy the needs of self-expression, self-experience, social interaction and satisfaction [30]; 

 creation of flexible curricula that allow teachers to take into account regional features, climatic 
conditions, financial situation, age and sex of children, national values and traditions, the possibility for 
teachers to create author's programs taking into account the educational process in general secondary 
education establishment [34]; 

 taking into account the state of students` health, medical care, formation of sanitary skills and skills 
to prevent common diseases among students, constant monitoring of students` physical condition with 
accumulative structure [31]; 

 use of modern methods and forms of theoretical training for the formation of knowledge on the 
subject [30]; 

 providing students with compulsory curricular and extracurricular activities, giving students the 
opportunity to choose the type of physical activity in extracurricular activities (sports, recreation, corrective, 
etc.) [4, 35]; 

 a complex approach to assessing students` achievements, which includes: assessment of 
psychomotor (motor skills, physical abilities, personal progress in physical fitness), cognitive (knowledge 
level and knowledge application in practice), socio-emotional (attitude to lessons), attendance, participation, 
lesson readiness, behavior, interaction) components [34]. 

6. Conclusion  
Studies of the dynamics of schoolchildren` physical condition during primary education have shown 

that the existing system of school physical education in Ukraine does not fully contribute to the level of 
physical preparedness. It can be explained by insufficient consideration of individual features of child 
development, lack of competence approach, as well as neglect of regional peculiarities of the country during 
curriculum composition. 

Based on the research of foreign scientists we selected the ways to solve the problem of building a 
system of physical education in Ukraine aimed to form a harmoniously developed personality of student. 
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Abstract 
The purpose of the study: the study of aerobic physical activity of physical exercises on the bioenergy 

energy centers and functional state of students.  
 Material and methods: analysis of scientific-methodical literature, the quantum method, ascertaining 

experiment, analysis and synthesis of information, methods of mathematical statistics. The heart rate 
monitor.  

 The results of the study and their discussion. The study of bioenergetics of the students showed that 
the functional state of students depends on the content of the grid (red, purple, blue, green, yellow, brown 
and red colors) of the energy centers. The contents of the color of the bioenergy energy centers determines 
the efficiency of the functional system. The lack of effective work of the seven energy centers shows the 
presence of dark, black, grey energy, indicating low functional health system. The color development of the 
energy system of students depends on the exercise of physical exercise in the aerobic mode in the education 
of physical and motor qualities and formation of motor skills of students. The development of the energy 
system leads to the harmonious development of a functional system students. Students harmonious 
development of the energy sold through the system of exercise physical exercises in aerobic training at a 
heart rate of the heart 110-165 beats per minute adaptation of the load in raising the General physical and 
motor skills in physical education.  

 Conclusion. Insufficient development of the energy systems and functions of the body due to low 
adaptive process with the General education physical and motor qualities in students. Bioenergiesysteme 
energy centers should be supported and developed through the adaptation process of physical load of 
exercise that exceeds the aerobic threshold health burden. Health effect is manifested in correlations between 
the energy system and a functional system students. The development of the energy system and functional 
adaptation of the system in the aerobic mode occurs when you perform physical activity from 110 to 165 
beats per minute, five times per week 90 minutes training sessions. 
Keywords: bioenergiesysteme, functional system, student physical activity, exercise, Wellness process. 

Introduction 
The development of bioenergiesysteme energy centers in improving the health of students contributes 

to the development of adaptive total threshold aerobic physical activity of physical exercises on flexibility, 
agility, balance, accuracy, precision, rhythm, flexibility, strength, quickness, overall endurance with the use 
of breathing exercises. Physical exercise physical exercise effectively develop the energy system and energy 
centers through the muscles of the musculoskeletal system, spinal canal and restorative process [21].  

 A student who has the disease not only at the level of the energy system, energy centers, but also at 
the level of the functional system [22]. The development of the energy system, energy centers students will 
allow rational use of exercise physical exercises in treatment process. Not a perfect energy system, energy 
centers are not a perfect Wellness process functional system. [14-16]. 

 The hypothesis of the study. The development of bioenergiesysteme energy centers promotes the 
development of a functional system students. The human energy system depends on the energy centres (red, 
purple, blue, green, yellow, brown and red colors), which are developed through specific exercise physical 
exercises in the education of the General physical and motor qualities. Exercise performed in aerobic training 
are very effective in improving bioenergiesysteme energy centers of the functional system of the quantum 
method for students.  

 The purpose of the study: the study of aerobic physical activity of exercise, affect the bioenergy 
energy centers, and on the functional state of students. 
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Material and methods: analysis of scientific-methodical literature, transforming the experiment, 
analysis and synthesis of information, the quantum method, the method of mathematical statistics t-test and 
correlation analysis of Spearman. The study involved 43 students. Quantum method is contact or remote 
assessment of bioenergiesysteme students used to assess the reconstruction process, the functional state of 
the training and competition activities. The students were determined in the training activities: functional 
status, recovery process and color energy level bioenergiesysteme energy centers. Bioenergiesysteme energy 
centers of the experimental and control groups was from 1 to 10 points of quantum method. 

Participants in the study. The study involved 43 students. South Ural state humanitarian-pedagogical 
University.  

The results of the study and their discussion. The development of bioenergiesysteme energy centers of 
the students depends on the functional status physical activity physical exercise in maintaining muscle tone 
musculoskeletal system. Physical exercise is effective in improving functional health and Wellness process of 
students.  

Various types of scoliosis, spine injuries affect bioenergiesysteme energy centers and the functional 
state of students.  

Injured spinal canal leads to a decrease in color bioenergiesysteme energy centers. The development 
of students ' bioenergiesysteme power centers determines the state of health. Developed bioenergiesysteme 
energy centers – strong functional system students. Injuries functional system leads to a decrease in the 
bioenergy energy centers students. Developed bio-energy not only affects functional status, but also on the 
educational process. The bioenergy energy centers should develop aerobic exercise physical exercises with 
the use of total and regional exercises.  

 The results of the energy and functional state of students are presented in the table.  

Table. Results changes color bioenergiesysteme energy centers of the students after aerobic physical load exercise 
experimental group (EG) and control group (KG) (X±m) 

Aerobic physical activity 
Color energy system of energy 

centers 

EG(n = 21)  KG (n = 22) 
t p 

  

Heart rate 165 purple Purple 1,4  0,3 1,9 0,3 2, 50 > 0,05 

Heart rate 160  Blue 1,3 0,3 1,8 0,3 2,55 > 0,05 

Heart rate 150  Cyan 1,2  0,3 1,9 0,4 2,33 >  0,05 

Heart rate 140 Green 1,8 0,2 2,10,3 3,00 > 0,01 

Heart rate 130  Yellow 1,7  0,5 0,8 0,4 2,25 > 0,05 

Heart rate 120  Brown 1,5  0,5 0,7 0,3 2,66 >  0,05 

Heart rate 110 purple Red 1,1  0,3 0,8 0,2 3,00 > 0,01 

Bioenergy energy centers changes load aerobic exercise and shows that the students of experimental 
group have higher color grid than the control group. The students of the experimental group that it is 
impossible to talk about the control group have adapted physical activity functional system and advanced 
bio-energy red energy center at a heart rate of 110 beats per minute on reliable significance level at 1.1 and 
0.8 points (P 3,00 > 0,01).  

Similar results of students in experimental and control groups revealed at a heart rate of 120 beats per 
minute brown energy center on reliable significance level at 1.5 and 0.7 points (2,66 P > 0,05).  

The students of the experimental group, that cannot be said of the control group after the pedagogical 
experiment show adapted aerobic exercise exercise functional systems and advanced bio-energy yellow 
energy center at a heart rate of 130 beats per minute on reliable significance level at 1.1 and 0.8 points (P 2,25 
> 0,05).  

The students of the experimental group that it is impossible to talk about the control group after the 
pedagogical experiment have adapted physical activity functional system and formed the bioenergy green 
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energy centre at a heart rate of 140 beats per minute on reliable significance level at 1.8 and 2.1 points (3,00 P 
> 0,01).  

The students of the experimental group that it is impossible to put on the control group after the 
pedagogical experiment showed an adapted exercise functional systems and sustainable bioenergy blue 
energy centre at a heart rate of 150 beats per minute on reliable significance level at 1.2 and 1.9 points (or 
2.33, P > 0,05).  

The students of the experimental group after the pedagogical experiment demonstrated the adapted 
aerobic exercise functional system and dynamic bioenergy blue energy centre at a heart rate of 160 beats per 
minute on reliable significance level at 1.3 and 1.8 points (P 2,55 > 0,05).  

The students of the experimental group after the pedagogical experiment showed adapted, aerobic 
exercise functional system and stable bio-energy violet energy centre at a heart rate of 165 beats per minute 
on reliable significance level at 1.4 and 1.9 points (P 2,50 > 0,05).  

The identification of the variable color energy state of students of the experimental group is the basis 
for a functional assessment of the adaptation process.  In the process of physical education, students must 
take into account the bioenergy system and the color energy center of the functional system.  Students need 
to develop red, basic energy (red, light red or bright red) of the first energy center of the energy system of 
the spinal canal in improving the functional system. 

For students of the experimental group, the bioenergy of the violet energy center speaks of a dynamic 
recovery process and the adaptation process of a functional system.  In the control group, students show a 
low response of the functional and color energy systems to intense adaptive physical activity exercise. In the 
power system of students there is yellow, green, blue, blue, brown energy, the shape of the boundaries of the 
grid, indicating fatigue. Students fatigue manifests itself as yellow, green, brown color energy two to three of 
the seven energy centers. Thus the cycle of breathing physical activity physical exercise improves functional 
capabilities and bioenergy energy centers students. 

 Discussion 

Status of bio-energy students must be proficient in physical education. In physical education on 
bioenergy students is determined by the functional state of the adaptation process when the training and 
education of physical and motor qualities. In the study of bioenergiesysteme Volnih DU, Lapshina EA noted 
that the energy of the students determines the condition of sports form [6].  

The study Gubanova, L. S. argues that the high functional state corresponds to a high level of special 
physical fitness, developing the power grid of the Central nervous, neuromuscular and functional 
performance of athletes. The author notes that a certain level of functional readiness, corresponds to a certain 
level of the power system of athletes [8].  

In the study of bioenergetics of students in numerous studies it is noted that the energy potential 
necessary to study throughout the educational process. The power system is changing and the functional 
state of students the day of the exercise exercise. The power system's energy centers different in content, 
form and degree of manifestation. The bioenergy energy centers is a diagnostic basis in predicting the 
success or failure of learning activities [11; 15; 16].  

In many scientific studies, the authors proved that bioenergiesysteme energy centers influence the 
result of the functional system, and has a diagnostic value in determining the status of the functional 
capacity of students [8, 20].  

The analysis of scientific studies shows that the energy system is an important indicator of the success 
of competitive activity. This confirms Belousova N. A. and co-authors that the energy potential of the players 
is interconnected with the grid and functionality in the education of physical and motor qualities. The co-
authors point out that insufficient level of special physical preparedness is reflected in the energy 
development [2].  

In the scientific work Brooks, G. determined the relationship between characteristics of the power 
system and education of special physical qualities in athletes [1].  

In the study of bioenergy athletes Volkov, N. I. proved correlation and identified positive correlations 
between the different levels of the power system of athletes in competitive activity [3, 4, 5].  
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 Reasonable results of numerous studies broaden and complement the bioenergetic approach in sports 
activities our studies [19, 20, 21] about the need to monitor and consider the grid of students, not only in 
determining functional readiness to show high achievements, but to see the result of functional development 
through energy diagnostic and prognosis.  

The study associated with the fact that the absence of energy–diagnostic monitoring of the power 
system students is not conducive to energy forecasting functional status in physical education. In this case 
the quantum method in the study of bioenergiesysteme, functional status, recovery processes, the state of 
sports form of sportsmen will increase the efficiency of the adaptation process [17; 18; 25]. 

With the results of the above studies agree and confirm that bioenergiesysteme students is an 
important factor, which is still insufficiently applied in sports practice, as there is no scientific and theoretical 
knowledge from the experts in this field. The results of our study confirm that the higher the level of 
functional efficiency, the higher the level of the power system student-athletes. 

The prospect of further study and extension of the research topic "bioenergiesysteme in sports" will 
contribute to the operational monitoring of the functional state restoration processes. While increasing 
physical activity and sport results in competitive activity energy method pridetsya premature fatigue, 
fatigue, overexertion, injuries in physical education.  

The study of bioenergiesysteme student-athletes will allow the prediction to be realized in high sport 
results effectively to determine the functional prelaunch readiness on the day of competition. The study will 
contribute to the development of a scientific direction in enhancing the effectiveness of training and 
competitive process of students-athletes in cyclic, acyclic and mixed sports [24]. 

 The novelty of the study is to define the results: 
1) the development of bioenergiesysteme energy centers of the students depends on the functional 

status physical activity physical exercises to maintain muscle tone musculoskeletal system. Physical exercise 
is effective in improving functional health and Wellness process of students;  

 2) the development of bioenergiesysteme energy centers of students determines the state of health. 
Injuries functional system leads to a decrease in the bioenergy energy centers of students;  

3) the bioenergy energy centers contain yellow, brown, green, dark red indicates a high functional 
performance functional system. 

 Conclusions 

1. Physical exercise performed in aerobic adaptation mode from 110 to 165 beats per minute most 
effectively developing the bioenergy energy centers. While physical exercises combined with breathing 
process at the expense of 1-6, breathing in through the nose, exhaling through the mouth. Breath is 
performed from the starting position, and exhale when you bend or torso. The respiratory cycle, increases 
functional capabilities and bioenergy energy centers students. 

2. The students of the experimental group of the pedagogical experiment showed an adapted exercise 
functional systems and advanced bio-energy violet energy centre at a heart rate of 165 beats per minute on 
reliable significance level at. 
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Аbstract 
In the article the development and experimental check of psychological and pedagogical aspects of 

activity of the teacher of physical training during mastering of fitness technologies was carried out. It was 
found that all the competencies of a physical education teacher are closely interconnected, interdependent 
and are part of the methodological system of application of fitness technologies in the educational physical 
education process of students. Depending on their ratio, as well as the degree of their specific combination in 
the educational process, an individual style of professional activity of the teacher is formed. To this end, 
during the research and experimental work, a questionnaire was developed, which provided for the 
definition of general and professional competencies in teachers of physical education departments. During 
the research and experimental work, the level of formation of professional and pedagogical knowledge, 
skills and abilities of teachers of physical education departments was determined. One of the important 
reasons that reduces the effectiveness of the professional activity of a physical education teacher is the lack 
of special knowledge, skills and abilities to apply fitness technologies in physical education process. On the 
basis of the conducted experimental work it is found out that the urgent need of teachers of departments of 
physical education is to improve the level of formation of special knowledge, skills and abilities related to 
the use of fitness technology. In the process of research and experimental work the attitude of teachers of 
physical education departments to fitness technologies and their application in physical education process of 
was studied. 
Keywords: physical education teacher, methodical system, professional competence, students, fitness 
technologies. 

1. Introduction 
Global socio-economic transformations, intensive development of the fitness industry have created the 

necessity for solution of a significant number of fundamentally new tasks, which need new approaches to 
the management of the educational process of physical education in institutions of higher pedagogical 
education. There is an urgent need to train a new generation of professionals, professional teachers of the 
third millennium, who will perfectly master modern teaching methods and will be real architects of 
innovative fitness processes. An important task of higher pedagogical education is the training and 
retraining of research and teaching staff in physical education, who master modern fitness technologies, 
combining a system of traditional training with innovative. 

The use of fitness technology in physical education classes provides an opportunity to clearly teach 
students, on a personality-oriented approach, taking into account the relationship between individual 
disciplines and educational areas. At the same time, the proper thematic content of the educational material, 
its orientation and purpose remain important. Management of the educational process of physical education 
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is carried out by the teacher, who determines the purpose and objectives of this process, carries out 
harmonious development of students, uses a system of educational methods, forms and means of 
conducting classes. To achieve the goal and solve problems, as well as mastering fitness technology, a 
physical education teacher must have professional competence and meet a whole list of professional 
qualification requirements. 

The problem of using fitness technology in physical education classes for students has repeatedly 
attracted the attention of scientists. In particular, in researches of scientists fitness technologies studied in 
methodological and organizational aspects. Scientists agree that fitness technology improves the quality of 
physical education classes in higher education establishments, meet the needs of students in improving 
health, contribute to the development of a positive and active attitude to a healthy lifestyle, the formation of 
motor skills and abilities [2, 5, 12, 16, 17–32, 33]. 

Scientists consider fitness technology as an important factor in personal development, recovery of 
student youth through the rational use of physical activity in combination with other factors of a healthy 
lifestyle. The leading role of fitness technologies is to solve developmental, health, recreational, therapeutic, 
preventive, restorative, training and sports tasks using various types of motor activity [3, 4, 6, 13]. Fitness 
technology is a new social phenomenon, which consists in the regular use by students of available types of 
organized health and recreational physical activity and moderate exercise during physical education or on 
their own in order to restore physical and mental performance, maintain health and improve quality of life. 

2. Materials and Methods 

The aim of the study is to develop and experimentally test the psychological and pedagogical aspects 
of the activities of a physical education teacher while mastering fitness technologies. 

For carrying out a pedagogical forming experiment on the introduction of methodical system 
application a control (CG) and experimental (EG) groups of students were created, which by their general 
characteristics and indicators of success did not differ from the general population of students of the 
faculties, which prepare future teachers. A representative sample of students was identified where 573 
students (257 men, 316 women) were recruited to the final stage of the experiment. Ascertaining stage 
included conducting a pedagogical experiment aimed at researching: physical fitness, health status, 
morphofunctional development, professionally important psychological qualities, emotional state and 
mental capacity of students. According to the results of the ascertaining stage of the experiment, the 
effectiveness of training in fitness technologies as a means of physical education of students was also found 
out. The formative stage of the pedagogical experiment involved the experimental verification of the 
effectiveness of the proposed methodical system. Control tests were conducted at the end of the first 
semester (December) and the end of the school year (May-June). All program requirements and tests in the 
control and experimental groups were identical and compiled according to the requirements of the physical 
education program. The main difference between the educational process in the experimental groups and 
control groups was the introduction of a methodical system application in the physical education of 
students. Following theoretical methods were used: study and analysis of scientific, pedagogical, 
philosophical, methodical literature, curricula, curricula documents; synthesis; generalization. Empirical 
methods include observation, method of system analysis, method of comparison, method of functional-
structural analysis. 

3. Results and Discussion 
The professional competence of a physical education teacher is an integrated professional 

characteristic of a teacher, level of mastering the system of professionally important scientific and theoretical 
knowledge, practical skills and special skills of educational activities in combination with personal qualities 
on the basis of application of modern methods and technologies of training. The main indicator of 
professional competence of a physical education teacher is readiness for professional activity. The formation 
of professional competence of the teacher involves the acquisition of competencies in the field of pedagogy, 
psychology, theory and methods of physical education, of fitness technologies, methods of teaching and 
didactics, pedagogical and psychological bases of realization of physical education process, physical culture 
and health-improving activity. 
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Experimental research allowed us to consider the professional competence of a physical education 
teacher through a combination of general (key) and professional competencies (general professional, 
professional-subject competences), which ensure the successful implementation of professional activities and 
the solution of pedagogical problems in terms of variability of the educational process of physical education 
of students in institutions of higher pedagogical education. 

General, or key, competencies of physical education teacher determine the success of professional 
activity, provide an opportunity to act effectively in various spheres of public life, determine the acquisition 
of new social experience, practical skills, provide the ability for self-determination in a multicultural 
environment for the implementation of complex multifunctional, multidisciplinary and culturally expedient 
types of this activity and to agree not only with ethnic and cultural values of society, but also to meet the 
priorities and goals of the educational process of physical education and have a personality-oriented nature. 

Personal competence of physical education teacher is satisfied with professional activities, the presence 
of a positive «I» (self)-concept, motivation to work, understanding of one's vocation, creative approach to the 
educational process of physical education, the presence of a positive emotional mood, the development of 
pedagogical skills, mastery of techniques of personal and professional self-development, features of self-
management of mental and emotional states, prevention of professional crises, ability to counteract 
professional deformation, readiness to critically evaluate the positive and negative results of one's own 
professional activity, to be responsible and draw appropriate conclusions. 

Civic competence of physical education teacher is the ability to regulate socio-political processes taking 
place in the State, apply regulations and legislation in personal life and professional activities, understand 
and analyze worldviews, socially significant processes, show patriotism and civic responsibility, to 
participate in the functioning of democratic institutions, to strive for self-improvement and self-
development, to constantly improve professional and pedagogical skills. 

General cultural competence of teacher of physical education involves the implementation of purposeful 
influence on students in order to: create optimal conditions for harmonious development, formation of 
scientific worldview, morals, ideals, views and beliefs, ways of behavior and activity; developing the need 
for independent physical education and health activities; achieving a high level of physical development, 
teacher education, a stable system of values; education of moral views and beliefs, the ability to anticipate 
the consequences of the educational process of physical education of students, etc. His professional activity 
is a necessary condition for the formation of the student's personality. 

Social competence of physical education teacher provides: the formation of an active life position, 
readiness for continuing professional education; adaptation to constantly changing working conditions, 
competitiveness; the possibility of rapid inclusion in physical culture and health-improving activities; 
development of professional qualities, responsible attitude to professional activity; mastering social 
experience; interaction with different social groups of people; formation of civic maturity and social capacity; 
ability to establish friendly interpersonal relationships, anticipate behavior and consequences of their 
actions, adhere to the commonality of personal and professional views. 

Health-preserving competence of teacher of physical education includes a system of valeological 
knowledge, motor skills and abilities and provides the ability to organize and regulate health-preserving 
educational activities, aimed at organizing a healthy lifestyle, maintaining, strengthening and restoring the 
physical, mental and social health of students, increasing the body's resistance to adverse environmental 
factors due to rationally organized motor activity, development and application of modern health 
technologies in physical education classes, providing appropriate conditions for normal life of students, have 
the basics of legislation on physical culture and sports, methods and means of physical education to 
optimize the educational process of physical education of students [3, 7, 9]. 

Professional competencies of physical education teacher correlate with his professional and 
qualification requirements and determine the ability to independently solve the tasks and evaluation of 
professional results. Professional competencies of a physical education teacher are divided into general 
professional and professional-subject. 

General professional competencies of physical education teacher are invariant to the educational 
process, involve mastering the algorithms of professional activity, mastering the methods of scientific 
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research and understanding the concept of application of fitness technologies during physical education 
classes of students. 

Organizational and managerial competence of physical education teacher is the ability to purposefully 
organize, control and regulate the educational process of physical education, use modern scientific principles 
and teaching methods, obtain new data in the context of achieving the goals of physical culture and health-
improving activities, to exercise corrective influence on the methods of physical culture and health-
improving activities, to manage the process of assimilation of special knowledge by students, motor skills, 
readiness of the teacher to use fitness technologies in physical education classes. 

Professional and pedagogical competence of physical education teacher provides the ability to solve 
professional and pedagogical problems and typical professional tasks, arising in professional activities, 
mastery of modern pedagogical technologies, due to the high level of professional training and professional 
self-awareness of the teacher, the ability to create favorable relationships with students, the ability to 
develop in them an interest in the chosen specialty and discipline. 

Technical and technological competence teacher of physical education involves the acquisition of scientific 
knowledge of theoretical and technological nature, general approaches, principles, patterns of teaching and 
education of students, which form the basis of pedagogical activities, qualification and experience of 
practical activity in the field of theory and methods of physical education, knowledge of ways to solve 
pedagogical problems, harmonization of scientific and subject, methodological, didactic and psychological 
knowledge, mastering modern fitness technologies, methods, techniques and forms of organizing physical 
education classes, ability to organize the subject-subject educational process of formation of special 
knowledge, motor skills and abilities with the use of fitness technologies. 

Communicative competence of physical education teacher involves the implementation of facilitative 
interaction between participants in the educational process of physical education, the teacher's ability to 
productively organize educational interaction in the direction of achieving the goal, possession of 
pedagogical skills, technique of pedagogical speech, pedagogical tact and culture of pedagogical 
communication, command voice during combat exercises, the ability to anticipate optimal intra-collective 
contacts between students. 

Information competence of teacher of physical education involves the formation of students’ special 
knowledge, understanding of the role of physical culture in the development of personality, obtaining 
information on various aspects of health care, studying and understanding the need to apply the acquired 
knowledge in their own lives, positive motivational and value attitude to physical education classes, 
preparation for future professional activity and life activity. 

Professional and subject competencies of physical education teacher are the acquired professional 
experience, formed on the basis of a set of special knowledge, motor skills and abilities to apply fitness 
technologies in physical education classes and aimed at perspective, current and operational planning of 
educational activities. 

Theoretical and methodological competence of teacher of physical education includes a set of special 
pedagogical, psychological and scientific and methodological knowledge on conducting training sessions on 
physical education, which are formed in the process of professional training and consist in the ability to 
design, adapt, organize, research and control the educational, cognitive, educational and developmental 
aspects of physical development of students. 

Fitness-technology competence of teacher involves the formation of skills and abilities to work in the 
fitness industry, use of terminology, modern inventory and equipment, rational search tools, analysis, 
selection, systematization and application of fitness programs in physical education classes. 

Control and evaluation competence of teacher aims to ensure the integrity of the educational process of 
physical education, conformity of the content, forms, methods to the tasks of training by application of 
various forms of control and estimation of students during educational process. 

Valeological competence of physical education teacher includes all means aimed at maintaining the 
physical, mental and social health of students, understanding the need to follow safety rules during training 
and extracurricular activities, conducting briefings, possession of insurance skills and their application in 
physical education classes, providing first aid in case of injuries, preservation of universal humanitarian 
values, etc. [8, 10, 14, 15]. 
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All competencies of a physical education teacher are closely interconnected, interdependent and are 
part of the methodological system of application of fitness technologies in the educational process of 
physical education of students. Depending on their ratio, as well as the degree of their specific combination 
in the educational process, an individual style of professional activity of the teacher is formed. To this end, 
during the research and experimental work, a questionnaire was developed, which provided for the 
definition of teachers of physical education departments of general and professional competencies. 

Based on the results of research and experimental work, it was found that despite the different levels 
of development of teachers of physical education departments of general and professional competencies, 
identified the need to improve the theoretical and methodological, health, technical and technological, 
fitness-technology and civic competencies (Fig. 1). 

During the research and experimental work, the level of formation of professional and pedagogical 
knowledge, skills and abilities of teachers of physical education departments was determined. It was found 
that 81 % of teachers needed to improve professional and pedagogical knowledge, skills and abilities, in 
particular: 47.1 % needed to improve methodological knowledge; 44.5 % needed to improve the level of 
formation of technological knowledge; 43.4 % needed theoretical knowledge; 41.8 % pedagogical knowledge; 
37.4 % needed to improve the level of formation of professional knowledge; 33.6 % needed to improve 
communicative knowledge; 29.1 % needed to improve reflexive knowledge; 26.7 % required improving the 
level of formation of diagnostic knowledge; 24.5 % research knowledge; 21.4 % needed psychological 
knowledge (Fig. 2). 

 

 
 

Fig. 1. Development of general and professional competencies of teachers of physical education departments 
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Fig. 2. The level of formation of professional and pedagogical knowledge, skills and abilities of teachers of physical 
education departments 

One of the important reasons that reduces the effectiveness of the professional activity of a physical 
education teacher is the lack of special knowledge, skills and abilities for usage of fitness technologies in 
physical education process. In the course of research and experimental work it was found that 35.8 % of 
physical education teachers are not familiar with modern areas and types of fitness technologies; 23.1 % of 
physical education teachers need scientific and methodological support for usage of fitness technologies 
during physical education classes; 18.5 % of physical education teachers need to get acquainted with modern 
inventory and equipment; 15.4 % of physical education teachers have difficulties with usage of fitness 
technology during physical education classes; 7.2 % of physical education teachers do not need to get 
acquainted with modern trends and types of fitness technologies, scientific and methodological support, 
modern inventory and equipment and have no problems with usage of fitness technology during physical 
education classes (Fig. 3). 

 
Fig. 3. The level of formation of physical education teachers’ special knowledge, skills and abilities of fitness technologies 
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On the basis of the conducted experimental work it was found out that physical education teachers 
have urgent need for improvement of the level of formation of special knowledge, skills and abilities related 
to the usage of fitness technologies. In the process of research and experimental work we studied the attitude 
of physical education teachers to fitness technology and their application in physical education process. 
Thus, 82.4 % of physical education teachers have a positive attitude to fitness technology and emphasize the 
necessity for their use in the educational process of physical education of students, which will contribute to 
the formation of theoretical knowledge, increase motivation for physical education classes, improve health 
and level of physical fitness. 

Only 10.6% of respondents have a negative perception of fitness technology, citing the lack of modern 
pedagogical facilities in higher educational institutions of modern material and technical base, special 
inventory and equipment for training sessions, as well as qualified specialists. Indifferent attitude to fitness 
technologies can be traced in 3.6 % of teachers, and 3.4 % of physical education teachers did not decide at all 
on the methods, forms and means of fitness technologies (Fig. 4). 

 
 

Fig. 4. The attitude of physical education teachers to fitness technologies 
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favorable psychological microclimate, to understand the characters, abilities and preferences of students, 
etc.; 

5) aspects of theoretical training of physical education teacher (educational and pedagogical, social and 
pedagogical, scientific, methodical and analytical and evaluation activities, organizational and educational 
work, academic mobility, internship, professional self-improvement). The teacher of physical education 
must constantly improve his professional skills, periodically undergo internships at specialized departments 
and advanced training courses, participate in meetings of methodological associations, annual pedagogical 
readings, conduct training sessions on physical education at a high professional level. 

During the research work, a survey of students was conducted in order to determine the most 
significant professional and personal qualities of physical education teachers. 

Among the most significant professional qualities of teachers of physical education departments, 
students identified the following: 47.2 % ‒ diligence, 45.1 % ‒ persistence, 38.9 % ‒ professional intelligence, 
35.4 % ‒ strictness, 28.2 % ‒ self-organization (Fig. 5). Among the most significant personal qualities of 
teachers of physical education departments, students identified the following: 46.4 % ‒ benevolence, 41.8 % ‒ 
communication, 39.3 % ‒ creativity, 34.4 % ‒ tolerance, 29.5 % ‒ initiative (Fig. 6). 

 
 

Fig. 5. The most significant professional qualities of physical education teachers 
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Fig. 6. The most significant personal qualities of physical education teachers 
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4. Conclusions 
A modern physical education teacher must have innovative potential, which is provided by: goal-

setting and planning of the educational process in the direction of physical culture and health activities; 
understanding the necessity for usage of fitness technology during physical education classes for students; 
modeling of innovative fitness environment in institutions of higher pedagogical education taking into 
account the state of health, level of physical fitness and individual characteristics of students; taking into 
account the innovative potential of institutions of higher pedagogical education, the availability of material 
and educational and methodical base for conducting educational classes with the usage of fitness 
technologies; scientific substantiation of the concept of methodical system of fitness technologies application 
in physical education process of students; with educational program and practical tasks on fitness 
technologies, means, methods, receptions and forms of the organization of educational classes, a choice of 
means, methods and forms of control, etc. 

The main task of a physical education teacher is to form in students a conscious attitude to 
maintaining and strengthening their own health and adherence to the principles of a healthy lifestyle. The 
conducted theoretical and methodological analysis of normative documents allows to make additions to the 
traditional curriculum on physical education and scientifically substantiate the methodological system of 
fitness technologies application in physical education process of students. Methodically properly organized 
training sessions on physical education contribute to the development of a motivational basis, improve 
health, increase mental and physical performance, promote faster assimilation of educational material and 
successful integration into future professional activity. 
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Abstract 

This study aimed to examine the relationship between the polymorphism of the alpha-actinin-3 gene 
in bodybuilding athletes and their sports performance. In the context of the study, 35 bodybuilding athletes 
living in Samsun province of Turkey participated in the study voluntarily. DNA isolation was carried out at 
the Black Sea Advanced Technology and Research Center. The study results suggested that there was no 
statistically significant difference between RR, RX, and XX genotype distributions of national bodybuilding 
athletes and non-national bodybuilding athletes (p>0.05). However, a significant difference was found 
between body weights, maximum bench press, and the sports experience of nationals and non-nationals 
(p<0.05). Consequently, it was concluded that national and non-national bodybuilding athletes did not have 
any significant differences between the RR genotype, XX genotype, and RX genotype. We suggest that 
trainers choose the athletes who have the RR and RX gene during the selection of professional athletes. 
Keywords Bodybuilding Athletes. Elite Sport. Polymerase Chain Reaction. Restriction Fragment Length 
Polymorphism. Sports Performance.  

1. Introduction 

Today, many genetic studies are carried out to increase the performance of athletes in the context of 
the studies about sports and athletes. Genes provide adequate information about many features of the body. 
Genetic studies give important clues in determining sports abilities. Genome-wide linkage analysis is a 
powerful technique to detect regions where genes affect specific performance characteristics. This technique, 
with the involvement of a large number of individuals with common characteristics, includes examining 
genetic markers spread across the human genome and investigating the relationship between each marker 
and its specific phenotype features (Şanlısoy et al. 2011). 

Eminent athletes are defined as athletes competing in a particular sport at the national or international 
level (MacArthur and North 2005). The high-performance level of athletes can be achieved through special 
training. It was found that the factors, such as nutritional follow-up necessary for the development of the 
characteristics of elite athletes, were insufficient, and genetic predisposition was a determining and 
remarkable factor in human physical performance (Tekbaş 2012). The idea that genetic features are strongly 
related to human physical performance has been widely accepted in the past decade. For example, it was 
claimed that the athlete’s degree of heredity is approximately 66% (De Moor et al. 2007). Researchers are 
now focusing on sports performance and searching for precise genetic profiles that contribute to identifying 
key mechanisms of famous athletes’ performance in certain fields. One of the main objectives of these studies 
is to help clinicians and coaches identify individuals with the genetic potential to become elite athletes and 
provide guidance for them (Ma et al. 2013). 

Although the human genome sequence is known, the effect of gene polymorphisms on genetic 
predisposition in sports is mostly unknown. Numerous studies have been conducted on the determination 
of alpha-actinin-3 (ACTN3) gene polymorphism in relation to human physical performance and the 
performance of the successful athletes. Research for such connections is based on the function of alpha-
actinin in skeletal muscle fibers. They form the dominant protein component of the sarcomeric Z line, which 
creates a mesh structure that connects the actinin with thin filaments and stabilizes the muscle contraction 
system (Squire 1997). In addition, the actinin performs some signal and metabolic functions with interacting 
many muscle proteins. The expression of alpha-actinin-3 is limited with fast muscle fibers that are 
responsible for producing high-speed strength (Mills et al. 2001; Vincent et al. 2007). 

With the increasing number of molecular studies in recent years, it has now become important to 
investigate the effects of the alpha-actinin-3 (ACTN3) gene on the sportive performance. Today, genetics and 
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performance-related genes and their effects on performance are being investigated in detail. The 
identification of polymorphic regions of genes by Polymerase Chain Reaction (PCR) is an important 
methodological development for new information in the literature (Çiloğlu 2001). The prevalent gene that is 
associated with an athlete’s performance is the ACTN3 gene, which is defined as the polymorphism that 
involves replacing arginine (R) to stop codon (X) in the position of protein 577. It was reported that the 
presence of alpha-actinin-3 is required for optimum speed fiber performance in power athletes, and the 
absence of alpha-actinin-3 provides some advantages to enduring athletes. Therefore, the most enduring 
athletes have XX genotypes, whereas the strongest athletes have RR or RX genotypes (MacArthur and North 
2007; Brooks et al. 2011). 

When the genetic tendencies are considered, it is seen that the age, gender, anatomical features, 
nervous system, psychological balance as well as biomotor skills and cardiovascular structure of the athlete 
are the determinants of their athletic performance. For instance, it is known that skeletal muscles are formed 
by two separate fibrin structures, fast and slow contraction. It was determined which fibril structure is 
dominant by the genes in our body. While the fibrils, which can contract fast in the muscles and can also 
produce excessive power, get tired quickly, slow contractors allow us to use a certain effort for a long time. 
For this reason, this distinction plays an active role in the selection of athletes in the structure required by 
speed sports and endurance because the number of mitochondria that provide the cell’s energy production is 
also related to the genetic structure (Özveren et al. 2014). 

Athletic performance is multifactorial in its formation and development, and it is determined by the 
interaction of environmental factors and different gene groups (Ulucan et al. 2015). It is tough to determine 
which gene is effective and whether genetic or environmental factors are effective. However, the data of the 
ACTN3 gene were found suitable in sports susceptibility and sports genetics studies to learn more about this 
effect. The ACTN3 is a decisive factor in high power generation with high-speed contractions. It is divided 
into three genotypes as RR, RX, and XX. As a result of the previous studies, it was found that the ACTN3 
gene had the RR genotype frequency in the control group and endurance athletes, while the XX genotype 
frequency was found in the endurance athletes (MacArthur and North 2004). Therefore, this study aims to 
investigate the genotype and allele distribution of the ACTN3 gene of elite bodybuilding athletes in Samsun. 

The main point in the genetic aspects of strength and muscle power is the continued investigation of 
the R577X nonsense polymorphism in the ACTN3 gene. Yang et al. (2003) suggests that the X/X genotype, 
which was first reported as a disadvantage for sprint and power-related athletes, was researched in various 
studies (Druzhevskaya et al. 2008; Eynon et al. 2009; Moran et al. 2007; Niemi and Majamaa 2005; 
Papadimitriou et al. 2008; Roth et al. 2008; Yang et al. 2003) and it was associated with sprint and power-
related performance. These preliminary studies led to the research of the specific quantitative characteristics 
underlying the relationship between performance and genotype, in particular, various aspects of muscle 
power, mass, and strength (Clarkson et al. 2005; Delmonico et al. 2007; Delmonico et al. 2008; McCauley et al. 
2009; Vincent et al. 2007; Walsh et al. 2008;). New studies revealed less consistent findings than the previous 
ones, which mainly focused on elite athletes. Therefore, since ACTN3 expression is limited to type 2 muscle 
fibers, researchers have started to investigate whether fiber type ratios or fiber properties have changed in 
X/X individuals with alpha-actinin-3 protein deficiency. 

Objective 

In this study, the researchers examined and analyzed the alpha-actinin-3 polymorphism of Turkish 
bodybuilding athletes and other variables that may affect their performance. 

2. Material and Methods 
The present study was conducted after having the ethical committee report of the Ondokuz Mayıs 

University Clinical Research Board decision dated 13.09.2018 and numbered 1888-1923.  

Determining the Number of Participants 

The number of participants was determined as 21 using the Minitab program in the determination of 
the sample size of the study (Figure A) based on Mutlucan et al. (2017). The research participants involved 
35 volunteering bodybuilding athletes who have been actively involved in sports for at least 10 years. After 
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the informed consent forms were filled out, 5 ml peripheral blood samples were taken into heparinized tubes 
(vacutainer), and genotyping was performed at OMU Black Sea Advanced Technology and Research Center 
Laboratory. 

Table A: Determining the Number of Participants 

X2 tests Goodness-of-fit tests: Contingency tables 

Analysis A priori: Compute the required sample size 

Input Effect size w 0.9801961 

 α err prob 0.05 

 Power (1-β err prob) 0.95 

 Df 5 

Output Noncentrality parameter λ 20.1764723 

 Critical X2 11.0704977 

 Total sample size 21 

 Actual power 0.9541439 

Determination of Genotypes 
The ACTN3 gene polymorphism was studied by PCR–RFLP method. In PCR, 5’-CTG TTG CCTGTG 

GTA AGT GGG -3’ was used as the forward primer, and 5’-TGG TCA CAG TAT GCA GGAGGG -3’ was 
used as the reverse primer. PCR was carried out in a reaction mixture of 25 µl, which contained 100ng 
genomic DNA, 200µM of each dNTP, 2 units of Taq DNA polymerase, and 10pmol from each primer. PCR 
protocol used includes initial denaturation at 94°C for 5 minutes; 30 seconds at 94°C, 1 minute at 60°C, 1 
minute at 72°C, 35 cycles, and last extension at 72°C for 7 minutes. The amplified product of PCR (291 bp 
long) was cut with the Dde I restriction enzyme (RE). For endonucleolytic cut, a 28 µl reaction mixture that 
contained 15 µl bidistilled water, 10 µl PCR product, 2 µl 10 X fast digest Green Buffer and 1 µlfastdigest Dde 
I was prepared. After the mixture was left for incubation at 37°C for one hour in a water bath, it was run in a 
3.5% agarose gel, and the DNA bands were visualized using the gel imaging system; thereafter, the results 
were analyzed. In RR individuals, as a result of RE cutting the PCR product once, bands of 86 and 205 base 
pairs (bp) were expected; and in XX individuals, as a result of RE cutting the PCR product twice because of 
the R577X mutation, bands of 108, 97 and 86 bps were expected.  RX individuals show all of the four DNA 
bands: 205, 108,97, and 86 bps. 

Statistical Analysis 
The data collected about the bodybuilding athletes to analyze the gene polymorphism of the Alpha 

Actinin gene and to determine the gene distributions by nationality were analyzed with the SPSS 21 package 
software. The data on the research participants’ height, body weight, sports experience, training frequency 
(day/week), nationality, and maximum bench weights were analyzed descriptively. Kolmogorov-Smirnov 
test was used for normality tests of the values taken from the data. An Independent test (Independent 
Samples T-Test) was used in the comparison of different variables of participants according to the normality 
test. Chi-Square tests (Fisher’s Exact Test and Yates Corrected) were used to compare qualitative data. 
Statistical values were evaluated at a 95% confidence interval and p<0.05 significance levels. 

3. Results 

The descriptive statistics of the participant athletes and comparisons and relationships analyzed 
according to their genes were presented.  
  

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 10 (2)  
 
                 

 
 

108 

Table 1. Descriptive Values of the National and Non-national Athletes 

 Group n % Mean Min. Max. 

Height 
National athlete 13 37.14 174.23 164.00 185.00 

Non-national athlete 22 62.86 172.54 160.00 180.00 

Body Weight 
National athlete 13 37.14 85.23 66.00 115.00 

Non-national athlete 22 62.86 76.50 51.00 90.00 

Training Freq. 
(Day/Week) 

National athlete 13 37.14 5.30 5 7 

Non-national athlete 22 62.86 5.09 5 6 

Max. Bench 
National athlete 13 37.14 155.00 100 250 

Non-national athlete 22 62.86 125.45 90 200 

Sports Experience 
National athlete 13 37.14 14.61 5 25 

Non-national athlete 22 62.86 8.50 5 27 

Table 1 shows the distribution of the participants by height, body weight, training frequency, 
maximum bench weights, and sports experience. The non-national athletes’ height, body weight, training 
frequency, maximum bench weights, and sports experience were found higher compared to the national 
athletes. This result reflects the characteristics of being a non-national athlete in terms of both physical 
characteristics and training frequency. 

Table 2. Comparison of Some Variables of the National and Non-National Athletes 

 Group n Mean SD DF t p 

Height 
National athlete 13 174.22 6.53 

33 0.667 0.423 
Non-national athlete 22 172.54 5.50 

Body Weight 
National athlete 13 85.23 14.91 

33 2.074 0.046* 
Non-national athlete 22 76.50 10.01 

Training Freq. 
(day/week) 

National athlete 13 5.30 49.46 
33 1.387 0.175 

Non-national athlete 22 5.09 36.62 

Max. Bench 
National athlete 13 155.00 41.88 

33 2.597 0.014* 
Non-national athlete 22 125.45 25.67 

Sports Experience 
National athlete 13 14.61 6.31 

33 3.049 0.004* 
Non-national athlete 22 8.50 5.36 

*p<0. 

The descriptive data of the national and non-national athletes were compared in Table 2, and 
significant differences were found between body weight (p=0.046), maximum bench (p=0.014), and sports 
experience (p=0.004).  

These results show that sports experience is the key criterion for being a non-national athlete, and max 
bench weights and bodyweight improve depending on it. 

Table 3. Allele Distributions of Athletes by their Nationality 

  Genotype 
  RR RX XX 

  n % n % n % 

Nationality 
National 7 53.85 4 30.77 2 22.22 

Non-national 6 46.15 9 69,23 7 77.78 

The descriptive data of the national and non-national athletes’ allele distributions are shown in Table 3. 
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Table 4. The Relationship between Genotypes (RR and XX) and Nationality 

 
Genotype 

Total 
Fisher’s Exact 

p RR XX 

Nationality 

National 
n 7 2 9 

0.203 

% 77.8 22.2 100.0 

Non-national 
n 6 7 13 

% 46.2 53.8 100.0 

 Total 
n 13 9 22 

% 59.1 40.9 100.0 

Fisher’s Exact Test, *p<0.05, H0: Null Hypothesis 

Based on the figures in Table 4, it was determined that the national athletes had a 77.8% RR gene, 
22.2% XX gene, while the non-national athletes had 46.2% RR gene and 53.8% XX gene.  

It was observed that there was no significant relationship between the nationality and genotypes (RR 
and XX) of athletes (p=0.203). 

Table 5. The Relationship between Genotypes (RR and RX) and Nationality 

 
Genotype 

Total χ² p 
RR RX 

Nationality 

National 
n 7 4 11 

0.630 0.427 

% 63.6 36.4 100.0 

Non-national 
n 6 9 15 

% 40.0 60.0 100.0 

 Total 
n 13 13 26 

% 50.0 50.0 100.0 

Yates Correction, *p<0.05 

In Table 5, it was found that the national athletes had a 63.6% RR gene,36.4% RX gene, but non-
national athletes had a 40.0% RR gene and 60.0% RX gene. It was observed that there was no significant 
relationship between nationality and genotypes (RR and RX) between athletes (p=0.427). 

Table 6. The Relationship between Genotypes (RX and XX) and Nationality 

 
Genotype 

Total 
Fisher’s Exact 

p RX XX 

Nationality 

National 
n 4 2 6 

1.00 

% 66.7 33.3 100.0 

Non-national 
n 9 7 16 

% 56.3 43.8 100.0 

 Total 
n 13 9 22 

% 59.1 40.9 100.0 

Fisher’s Exact Test, *p<0.05 

In Table 6, it was determined that the national athletes had 66.7% RX gene, 33.3% XX gene, but non-
national athletes had 56.3% RX gene, and 43.8% XX gene. It was stated that there was no significant 
relationship between nationality and genotypes (RX and XX) of athletes (p=1.00). 
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4. Discussion 
Athletic performance is known to be associated with training, environmental factors, and genetic 

predisposition. The ACTN3 is a member of the actin-binding protein family, and it presumably affects the 
sports performance. In the general population, no significant difference was reported between the R577X 
allele frequency of males and females. However, a gender-related association was reported between the 
ACTN3 genotype and athletic or muscular performance (Paparini et al. 2007). This study tested the role of 
the ACTN3 gene on the performance of the elite athletes living in the Samsun province of the Black Sea 
Region. 

Sports performance is likely to be polygenic due to the combined effect of hundreds of points of 
genetic variance among individuals. One possible variation that affects sports performance is the ACE 
polymorphism, while the other is the ACTN3 polymorphism (Gunel et al. 2014). The first association study 
to investigate the influence of the ACTN3 genotypes on athletic performance was published by Yang et al. 
(2003). A previous study reported that the frequency of the RR genotype was significantly higher in football 
players (48.3%) than that in the control group (28.5%) or endurance athletes (26.5%), and the frequency of the 
RX genotype was significantly lower in the football players (36.7%) compared with that of the control group 
(53.7%) and endurance athletes (52.0%). 

In this study, it was determined that 35 bodybuilding athletes were in the RR 13 (37.14%), RX 13 
(37.14%), and XX 9 (25.71%) genotypes. Based on the results of our study, the data on the height of the 
national athletes indicated that while the shortest height was 164 cm and the longest was 185 cm, the mean 
height was 174.23 cm, and for the non-national athletes, the shortest height was 160 cm, the longest was 180 
cm, and the mean height was 172.54 cm. Moreover, there was no statistically significant difference between 
these two groups in terms of height (p=0.423). When the body weights of the athletes were examined, the 
nationals were distributed from 66 to 115 kg, and the mean body weight was 85.23 kg. The weight of non-
national athletes ranged from 51 to 90 kg, and the mean was 76.50 kg, and the comparison of the two groups 
did not suggest a significant difference between them (p=0.046). When training frequency was assessed, it 
was found out that the result was consistent with other studies, and there was no significant difference 
between the two groups (p=0.175). When the bench values are analyzed, it was seen that mean of this 
variable was 155.00 kg for national ones and 125.45 kg for the non-national athletes, which revealed 
significant differences between the groups (p=0.014). Our results had consistency with other previous 
studies (Eroğlu and Zileli 2015; Yang et al. 2003; Zilbermen et al. 2012). When the participants’ sports 
experience were analyzed, the national athletes had a minimum of 5 years and a maximum of 25 years, and 
the mean score was 14.61 years, while the non-national athletes had experiences from 5 to 27 years, and the 
mean experience was 8.50 years. By comparing this data, a significant difference was found between the two 
groups (p=0.004).  

In recent studies, the sportive performance of the athletes was affected depending on the genetic 
infrastructure of the individuals who were involved in past research. Thus, this research attempted to 
determine to what extent it affects the success of the athletes. In this context, candidate gene studies are 
regarded as more important. In light of the advances in molecular biology and genetics, along with 
technological developments, genes and gene groups that affect performance in humans as a result of the 
response to genetic factors, especially in diagnosis and risk profiling, candidate gene determination and 
mapping, pharmacogenetics, and physiological genomics and environmental stimuli are increasing day by 
day, and they can be determined in more detail (Eroğlu and Zileli 2015). Until today, the number of studies 
on the relationship between the ACTN3 R577X polymorphism and athletic performance was relatively high. 
The analysis of athletes from different disciplines, including the athletics such as judo athletes, swimmers, 
oarsman, does not only focus on the ACTN3 but also sports genetics, which was analyzed in other related 
genetic regions (Zilbermen et al. 2012). 

In a study conducted with 193 Lithuanian athletes and 250 control groups, it was determined that the 
ACTN3 X alleles determine speed and power and the ACTN3 XX and RX genotype values achieve better 
results in sports requiring strength and, therefore, these genes can be used as criteria for sports-type 
selection (Ginevičienė et al. 2011). In a study with 450 participants in the control group and 250 participants 
from the endurance athletes, it was found that the ACTN3 XX genotype supported the hypothesis that it 
provided various advantages for endurance athletes, compared to other groups (Shang et al. 2010). In their 
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study with 107 white Australian endurance athletes, Yang et al. (2003) found highly significant relationships 
between the ACTN3 genotypes and athletic performance. 

As a result of the C1729T mutation occurring in the 16th exon of the ACTN3 gene, the stop codon was 
formed, and the codon, which forms the amino acid of arginine at position 577, turns into the stop codon 
(R577X). It was stated that if individuals had an “R” allele of this gene, they had a sprinter feature, and if 
they had an “X” allele, they had an endurance feature (Yang et al. 2003). Accordingly, the sportive 
performance of the individual and the sports branches that they are prone to may vary. Hence, it has been 
shown that individuals without variation in the ACTN3 gene are advantageous for explosive power and 
sports that require short running, and disadvantageous for sports that require endurance (Alfred et al. 2011). 
After these studies, it was determined that individuals who have genetic changes in both copies of the 
ACTN3 gene have a more advantageous muscle structure for endurance sports such as the marathon, 
triathlon, long-distance swimming, and cycling (Montgomery et al. 1998). 

According to the data of our study, it was found that bodybuilding athletes did not have a significant 
difference in having RR genotype, XX genotype, or RX genotype (p>0.05). Based on the percentage 
distributions in the tables, it was seen that the national athletes had more the RR (53.85%) and then RX 
(30.77%) genotypes. Genotype distributions indicate having RX (69.23%) genotype after RR (46.15%). These 
results suggest that bodybuilding sports need superior strength and endurance. The RR and RX genotype 
distributions of the national athletes showed a high XX (77.78%) genotype ratio to improve the strength and 
endurance of these athletes, but those who were not suitable as genotypes had difficulty in reaching the level 
of the non-national athletes. There are many studies examining the effect of ACTN3 R577X polymorphism 
on muscle strength in athletes. In a study by Ahmetov et al. (2010), they stated that the ACTN3 XX genotype 
could be seen at a higher rate in long-distance races of slow-twitch fibers indicating carriers (Ahmetov et al. 
2010). This result shows that the XX genotype has the endurance feature, and it is reasonable for 
bodybuilding athletes to have an RR genotype because of the explosive power factor. In addition, Ulucan 
(2016) stated that 77.68% of the athletes were in the RR genotype, 20.54% were in the RX genotype, and 
1.79% were in the XX genotype in their study of 112 athletes with 24 short-distance swimmers, 40 wrestlers, 
and 48 basketball players. 77.5% of the wrestlers in the study were in the RR, and 22.5% were in the RX 
genotype. Interestingly, the researchers did not find the XX genotype in wrestlers. The researchers evaluated 
the excess of RR + RX genotypes and R allele in the study group as a predisposition to the related sports and 
stated that genetic tests could be beneficial in increasing the athletic performance of athletes and potential 
athlete screening tests. In a study with Polish athletes, it was stated that the R577X polymorphism in the 
ACTN3 gene produced high levels of glycolytic fiber and thus fast and strong contractions thanks to the 
higher production of the actin-binding protein (Orysiak et al. 2014). Compared to the RR genotype (copy of 
the R allele), endurance athletes and their control groups were mainly the power/force-oriented athletes 
such as Russian power athletes, elite bodybuilders and weightlifters, gymnasts, Indian power athletes, and 
Polish power athletes. In addition to the positive finding regarding the effect of the R allele on the 
power/force athletic status, individuals with the R allele were reported to have more power/force capacity. 
As a result of all these studies, it was expressed that the results of the effects of physical activity levels and 
long-term exercise (>12 months) on the functioning of genes had a significant effect on providing strength or 
endurance in sports, as well as aging and resistance to diseases. Especially in competitions between elite 
athletes, the importance of differences between seconds and even split seconds (except doping/gene doping) 
was underlined based on the variables in the individual’s genetic background (Eroğlu and Zileli 2015). 

5. Conclusion 
In addition to many environmental factors that affect athletic performance, different gene groups also 

have a positive effect. When the studies conducted so far are considered, it was observed that the ACTN3 
has the most comprehensive data, and we can say that it has great importance in terms of sports genetics. 
However, no study group consisting of bodybuilding athletes in the previous studies was found. As a result, 
it is not possible to explain sportive performance or success with a single genetic polymorphism. The reason 
is that there are many genes and environmental factors that affect physical performance. The strengths or 
weaknesses of the athletes are determined by genetic scans. When genetic advantages and disadvantages are 
known, personalized training and nutrition programs can be planned, and the most effective performance 
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could be achieved without wasting time and energy. We think that being genetically-predisposed as well as 
appropriate training programs and nutrition will make an essential contribution to athletes’ success. We also 
believe that this study revealed bodybuilding genotyping for tho who request senior strength and endurance 
features and also may be a database for studies related to the ACTN3 R577X genotype distribution 
population in our experimental group. 

Consequently, it is possible to direct athletes to the right branches by looking at the genotype and 
allele distributions with the polymorphism data of the ACTN3 gene. In addition, in order to obtain more 
meaningful results, the data of the studies of genetic regions on athletic performance should be high, and the 
studies of athletes in different sports branches are needed. As a result of the studies, we are of the opinion 
that elite athletes could be raised by guiding them to the sports branches where they will perform better. 

Limitations 

There are mainly two limitations to our study. First, the researchers have only analyzed the most 
common polymorphism in the ACTN3 gene and, therefore, the researchers were unable to analyze the other 
polymorphisms because of financial constraints. Finally, the size of the researchers’ study group was not 
large enough to improve the analysis power of this study due to the insufficient number of available elite 
athletes. We hope that future studies will address these limitations. 

Recommendations 
Studying the association of individual genes of interest with physical performance seems to limit our 

scope. Thus, the researchers recommend that whole-genome association studies should be carried out to 
cover the whole genome and hopefully identify additional candidate genes of high importance. There is a 
need for more comprehensive, prospective, and randomized studies to clarify the relationship between 
quality and genetic variations in the ACTN3 gene. 
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Abstract  

Many factors determine success in football. But the most important of these are the physical and 
physiological variables that determine the performance of football players. Meeting these physical and 
physiological needs is also based on training methods prepared following branch-specific neural, muscular, 
and metabolic parameters. In football, for some reason, sufficient time cannot be allocated to the biomotor 
properties that need to be developed. Different methods are put forward to eliminate the obstacles that 
occur. One of these methods was the idea of combining different strength training. Although there are 
different designs on these training in the literature, the most commonly studied methods are complex and 
contrast training. Complex and contrast training is based on the theory of post-activation potentiation, 
although there are minor differences between them. These methods generally include plyometric exercise 
followed by a severe strength exercise. For this reason, contrast and complex training are considered by 
some researchers as similar training methods, while studies that claim otherwise are also found in the 
literature. Discussions continue in terms of training protocols and training terms which are used. These 
methods are investigated by experts with many different protocols when the literature is examined. 
Confusion in the literature also affects studies on football. Complex and contrast training protocols in 
football that are used to define the purpose of this study, to examine the effect on player performance, on 
methods to deal with developments and discussions with existing methods to evaluate the positive and 
negative aspects to provide a critical perspective on sensible recommendations. 
Keywords: Complex training, Contrast training, PAP, Football. 

1.Introduction 
    Football is one of the most popular sports branches played for centuries and has become one of the 
largest industries in the world in recent years (1,2). An increase in interest in football leads to an increase in 
material and spiritual investments in the industry (3). These investments, on the other hand, constitute an 
environment of expectation and competition for success by every segment interested in football. Many 
factors determine success in football. But the most important of these are the physical and physiological 
variables that determine the performance of players on the field (4). Maximum physical readiness is needed 
to reflect the technical and tactical strategies designed by the coaches on the field and win the competition. 
Meeting these physical needs is also based on training methods prepared in accordance with branch-specific 
neural, muscular, and metabolic parameters (5,6). 

 Reviewing the needs analysis of the branch is an important step in achieving success when 
designing a training program. Given the duration of the competition and the distances traveled, football is 
an aerobic-based and endurance-demanding branch. From this point of view, football can be defined as a 
long-term, intermittent, and high-intensity sports branch (7). But this definition is insufficient for football. 
Football also includes many anaerobic-based activities. These activities are stated numerically, a player in a 
match, 90 minutes running average 10-12 km near the anaerobic threshold (8), the average return during a 
match to make 700 (9), each ranging from 10 to 30 feet is performing sprints in 90 seconds (8).  Moreover, 
many short-term explosive activities such as sudden interventions, shots, and jumps are involved in football. 
For the development of these movements, the development of strength, which also forms the basis of 
different biomotor abilities, is essential. Football is played at higher speeds every day, and athletic 
performance becomes more important in branches such as football (10). In this sense, many scientists express 
that strength and strength development are as important as endurance for football (11,12,13).  

The development of strength in football is divided into several phases. In this respect, strength 
development is achieved by maximal strength studies following anatomical adaptation, followed by strength 
training involving branch-specific transformation (14). But several factors prevent the natural development 
of this process. While an athlete needs an average of 3 months of preparation to be ready for competitions 
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(15), the inability to meet this need due to the length of a football season is seen as a factor. Another factor is 
that unit training allocated for athletic performance development due to the intensity of the fixtures at the 
competition stage is insufficient to develop these motor capabilities (16). Different methods are put forward 
to eliminate the obstacles that occur. One of these methods was the idea of combining different strength 
training. Comett, who had a large share in the development of combined strength training, argued that 
strength training should provide a transformation between the resulting strength and the technical 
characteristics of the sports branch (17).  The idea put forward many years ago has become a method that is 
often studied and practiced today. The positive effect of combined strength training on performance has 
been confirmed by numerous studies (18,19,20). Although there are different designs on these training in the 
literature, the most commonly studied methods are complex and contrast training. Complex and contrast 
training is based on the theory of post-activation potentiation, although there are minor differences between 
them. However, in the literature, it is generally defined as a plyometric exercise biomechanically similar to 
that exercise following a classic strength exercise in the same training (21). The only difference is the order of 
application of strength exercises and plyometric exercises. With these methods, many parameters, especially 
strength, sprint, and jump, can be developed together (21).  The joint development of different abilities 
brings many advantages to coaches and athletes.  

According to our information, there are no compilation studies in the literature that address the 
performance impact of contrast and complex training on footballers. In this direction, the study aims to 
examine the complex and contrast training methods used in football and to evaluate the positive and 
negative aspects of the methods from a critical point of view. 

2.Method   
This study is to review research. 

3.Results 
3.1. Relationship between football and strength  

Football is a sports branch in which strength-based activities such as dual fights, short and medium-
distance sprints, jumps, and shooting are constantly practiced over a certain period (22). The game structure 
of football is accelerating every day and becoming based on high violence. This changes the physiological 
and morphological demands of the branch but highlights the need for strength. Researchers believe that 
strength is the most important biomotor ability for the development of athletic performance (23). It is stated 
by studies that strength training has a greater effect than running training to improve jump and sprint 
performance (24) and that the development of these abilities, including aerobic endurance, is directly 
proportional to strength development (22). The importance of strength for football is not limited to them. A 
study conducted by Edge et al. concluded that weight training has a positive effect on performance 
parameters such as repeated sprint and change direction. The results showed that strength training also 
provided a physiological advantage. As a result of the study, there was a decrease in the collected hydrogen 
ions in the novelties, and the lactate threshold of the subjects developed (25). Substances responsible for 
fatigue, such as lactate and hydrogen, can improve with strength training, allowing individuals to get tired 
later in the competition. These effects also reveal the indirect effect of strength training on aerobic capacity. 
When all results are considered, strength training and strength development are an indispensable element 
for football. Applying the correct weight training to the studied population, season and purpose is the basis 
for improving athletic performance in football. 

3.2 Contrast and Complex Training Approaches 
When we review the literature, it seems that there is a confusion of concepts to describe contrast and 

complex training. The reason for the complexity is based on the point of origin of these methods. The 
foundation of Complex and contrast training was laid in 1966 by the Russian scientist Verkhoshansk.  
Verkhoshansk, who designed a training method by combining different strength training, did not give a 
name to the training method he created, so there were uncertainties in the following years (26). Combined 
strength training was applied in different terms as contrast training, complex training, compound training, 
combined training (27,28,29). The first researchers to use the term complex training in the literature were 
Fleck and Kontor in 1986 (30). Fleck and Kontor defined complex training as applying a set block plyometric 
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exercise biomechanically similar to this strength exercise after a set block strength exercise. According to 
Fleck and Kontor, who share eight different complex training protocols related to the description, 
performing a 2-set low-intensity squat jump movement after a 2-set high-intensity squat exercise is an 
example complex training protocol. Besides, researchers noted that complex training will not only be 
performed with low-intensity plyometric exercises after high-intensity exercise but also exercises with 
bodyweight after high-intensity exercise will also be suitable for complex training (30).  

On the other hand, the first name to express the concept of contrast training was probably Baker in 
1995 (31). In this study, Baker defined the contrast method as opposite exercises and loads in which strength 
and speed are combined. He mentioned two different methods of contrast training, such as the Russian style 
and the Bulgarian style, which were popularly used at the time. According to Baker, plyometric exercise sets 
after high-intensity strength exercise sets are Russian-style contrast training. Fleck and Kontor used complex 
training for the same training protocol (30). Bulgarian-style contrast training, on the other hand, is expressed 
as a method in which high-intensity activities are gradually reduced and the speed of movement is increased 
(31). Following these designations, in 1998, in the study of Young et al. complex training was expressed as 
plyometric sets made after intensive loading sets. Contrast training is defined as applying a set of plyometric 
exercises after a set of intense loads. At the same time, researchers have suggested that these two methods 
are similar in terms of the loads used (32). In terms of contrast training, different researchers in the following 
years also mentioned protocols and definitions similar to the definition of Young et al (10,17,18,33). But 
contrast and complex have been made in different definitions for training. In one of these studies, 3 different 
one-set exercises called complex contrast training were applied consecutively. (27). Moreover, studies have 
also been conducted claiming that complex training is the practice of a single-set plyometric exercise after a 
single-set strength exercise (34,35). To eliminate the confusion of concepts in a current study, Übellacker has 
put forward a different perspective. According to this point of view, all training methods created by 
combining different strength training are defined as complex training. Complex training is divided into 
various classes such as contrast load, block contrast load, combined load according to the order of strength, 
and plyometric exercises (26). 

When the literature is examined, it is worth noting that there is disagreement in defining training 
methods. However, it seems that the training protocols or definitions of some of the most cited studies in the 
literature on this topic are similar to the first studies on contrast and complex training (17, 33,36,37,38). 
Explaining training methods through pioneering studies and the most cited research in the literature can be 
an approach to making the correct definition. Based on this inference, contrast training is to apply a set of 
low-intensity plyometric exercises biomechanically similar to this exercise after a high-intensity set of 
strength exercises. Complex training consists of a high-intensity set block (E.g. 2 or 3 sets) is a low-intensity 
plyometric exercise consisting of a set block biomechanically similar to this exercise after a strength exercise. 
In this study, one-set strength/plyometric exercise applications will be considered as contrast training, 
strength/plyometric exercise applications between sets will be considered as complex training to avoid 
concept confusion. 

3.3 Contrast and Complex Training Protocols Applied in Football 
In various studies, there are different definitions related to contrast and complex training. Although 

the explanations for the two training methods are contradictory, all researchers argue that these training 
methods should first be performed with a high-intensity exercise, and then with a low-intensity exercise. But 
how training methods are applied is also not limited to classical definitions. Some contrast and complex 
training protocols applied in football can be classified as;  

3.3.1. High intensity following low-intensity contrast training 
This protocol is the most studied type of contrast training in the literature. A sample study was 

conducted by Kobal et al. (10). In this study, the effect of 8 weeks of contrast training, complex training, and 
traditional strength training on performance was investigated. The plyometric exercise set followed the 
medium-high intensity exercise set in the training protocol, while the 3-set strength exercise in the complex 
training protocol was followed by 3-set plyometric exercises. In traditional strength training, 3 sets of 
plyometric exercises and 3 sets of strength exercises were performed first. In the process, the scope and 
intensity of training varied (10). 
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3.3.2. Plyometric exercise and contrast training following isometric exercises 

 Another contrast training protocol applied to footballers in the literature is plyometric exercises 
following an isometric exercise. A study following this protocol was conducted by García-Pinillos et al (17). 
For 12 weeks, the experimental group applied the contrast training protocol consisting of 1 isometric and 2 
plyometric exercises. During the process, increases and decreases in the scope and intensity of training were 
included. 

3.3.3. Complex training involving branch-specific movements following high-intensity exercises 
Complex training protocols created specifically for football have also been studied by researchers. The 

work of Cavaco et al. can be given as an example of this protocol (39).  The protocol consists of 8 weeks, 
including 2 weeks of adaptation, 6 weeks of complex training. Exercises were performed at 2 stations. At the 
first station, footballers worked a maximum speed of 15 meters in addition to 6 repeat squats with 85% of 1 
TM (maximum repeat). In the study, 3 minutes of rest were applied. At the second station, in addition to the 
same repeat, set and intensity squat exercise, agility with the ball and smash with the goal were performed. 
In the study, 3 minutes of rest were applied. It was not specified which exercise or repetitions were given 
after the rest breaks. Squat loads were increased by 5% of 1 TM every two weeks. 

3.3.4. Complex training specific to the physiological needs of the branch 
Arguing that the anaerobic system is dominant when applying the complex training method and that 

lactate tolerance can be improved with the necessary additions, Treeraj et al., (40) have created a new 
complex training protocol following the physiological demands of the football branch. The study was 
applied in 3 groups. In this protocol, subjects performed a plyometric exercise set and a sprint study after a 
high-intensity strength exercise set. Rest periods differed between groups. Set numbers were not specified in 
the study. 

3.4 Theoretical Approach to Contrast and Complex Training: Post-Activation Potentiation 
The history of the concept of potentiation dates back to the 19th century. This concept describes the 

increase in strength through physiological changes in the organism after a severe pre-activity and it is stated 
that it can occur in 3 different forms (41). Forms are staircase potentiation (SP), post-tetanic potentiation 
(PTP), and post-activation potentiation in order of occurrence. The difference that distinguishes 
potentiations is the way electrical impulses are generated to make novelization occur. As a matter of fact, in 
SP, the increase in strength occurs gradually, with repetitive and low-frequency electrical stimuli (42). On the 
other hand, the increase in strength in PTP is caused by high-intensity and involuntary tetanic neural stimuli 
(41,43). Post-activation potentiation (PAP) is an increase in the number of electrical stimuli as a result of 
natural activation at repetitive frequencies. An acute increase in strength and strength occurs after a 
voluntary novelization of the muscle with or near the maximum with PAP (44). No matter what form the 
potentiation takes, it creates an increase in strength after the preliminary activity.  

Contrast and complex are based on the theory of post-activation potentiation, a form of potentiation in 
training. The theory is also expressed in the literature as PAP can occur with involuntary muscle 
contractions, as well as with involuntary contractions using external stimuli (44,45). It is suggested that 
several physiological mechanisms are involved in the formation of the PAP effect. In the first place, 3 basic 
mechanisms are mentioned, while today it is claimed that 4 different mechanisms can form the PAP effect 
(46). The first of these mechanisms is myosin light chain phosphorylation. Myosin is a protein that is 
responsible for muscle contraction and performs muscle contraction by pulling actin flamentine onto it. The 
myosin molecule consists of two heavy chain heads. In the body of these heavy chains, there are two 
regulatory light chains. Light chains can also contain phosphate molecules that change the structure of the 
myosin head (41,43,47). At the same time, the myosin heads have actin and an ATP binding point. Myosin 
light chain phosphorylation is activated by an enzyme called MLCK. This enzyme stimulates the regulatory 
light chains and induces a change in the myosin head. On the other hand, sensitivity to the CA+ ion 
increases, and as a result, a strength shot occurs with stronger contractions. It is also noted that the resulting 
increase in strength is more intense in individuals with Type II novelties (41,43,47). The two theories that 
make up the PAP effect are thought to be changes in neural activities known as the H-reflex. In this theory, 
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vigorous exercise increases the level of volitional neural impulses to the muscles by increasing the rate of 
maximal muscle strength and muscle strength development (48). It is stated that such a change will reduce 
the level of excitability in the spinal cord (49). As a result of the changes, it can be predicted that there will be 
an increase in the number of engine units participating in the movement. The first two theories are thought 
to have had a large share in the formation of the PAP effect. However, some studies suggest that changes in 
muscle pennate angle will affect Pap (43) and that physiological changes between titin protein and actin will 
contribute to Pap (46). 

In addition to existing mechanisms, other important issues are factors affecting Pap. Indeed, there is a 
fine line between PAP and fatigue. It increases in fatigue while potentiation increases after a high-intensity 
exercise.  But fatigue ends prematurely, according to potentiation. Therefore, there is a potentiation phase in 
which athletes can increase their performance (47). This stage does not occur at the same time for each 
individual. Many factors such as exercises, training intensity, training history, sex, age, rest time, muscle 
contraction type, muscle fiber type, muscle length cause the PAP effect to occur at different times 
(44,50,51,52). Considering the elements that affect pap when designing a workout will bring maximum 
benefit from this theory. 

3.5. The Effect of Contrast and Complex Training on Sports Performance 
In the literature, one of the most studied populations of contrast and complex training is football 

players. Many parameters such as strength, sprint, agility, jump, and branch-specific technical driller have 
been the subject of research by experts (10,16,39,53). In football, contrast and complex training research 
found no negative results in terms of performance. These exercises are known to be based on the PAP effect 
(54). Considering the presence of many factors affecting the formation of the PAP effect, it may be a logical 
approach to evaluate physical parameters based on elements such as exercise intensity, repetition numbers, 
exercise choices, and age. In the studies, the effect of contrast and complex training on performance was 
examined within 5 weeks to 12 weeks. The research was carried out mostly during the competition phase, 
with football players aged 13 to 25 forming groups of subjects. It is also worth noting that groups of subjects 
consist of male footballers (table.1; table.2). 

In studies on contrast training, training protocols, usually consisting of isotonic novelties, were 
applied (10,53,55,56). But it is present in studies where isometric novelization is applied (1,17). In one of 
these studies, Felipe García et al., applied the contrast training protocol 3 days a week for 12 weeks. At the 
end of the season, a positive significant difference was found in parameters such as sprint, jump, and agility 
for the contrast training group (17). A similar study was carried out by Roussos in the following years (1). 
After a high-intensity half-squat exercise in which isometric contraction was included, the subjects 
underwent a drop jump exercise in a 40 cm box. In the study, which was conducted 2 days a week for 6 
weeks, the subjects performed a total of 6 sets and 18 repeat protocols in each training unit. Between sets, 2 
to 3 minutes of rest is given. As a result of the study, there was an increase in the reactive strength index and 
vertical jump ability of the experimental group (1). Contrast training protocols, which include isotonic 
strength exercises, are designed in different ways than the training protocols included in the article.  In the 
following years, a study by Faude et al found similar results in terms of agility and sprint (55). The 
researchers implemented a protocol called the multiple contrast training model 2 days a week. On the first 
day of the week, subjects performed 4 sets of 5 repeated plyometric exercises followed by 4 repeated one-leg 
squat exercises with 90% of 1 TM. 4 minutes of rest is given between sets. On the second day, 4 different 
combinations of exercises were performed, followed by plyometric exercises and sprints, with strength 
exercises ranging from 50-60% of 1 TM. As a result of the study, no difference was found in parameters such 
as sprint, agility, and isometric power, while jump and strength increase occurred in the experimental group 
(55). In contrast to the sprint findings in these studies, Kobal et al. in one study, the contrast training protocol 
applied 2 days a week for 8 weeks had a positive effect on the jump and strength measurements of the 
subjects, including in sprint. In this article, the contrast training method is compared with complex training 
and traditional strength training in a study conducted following the recognition and protocol we have 
adopted for contrast training. A significant difference in sprint performance is observed in the contrast 
training group compared to other groups. But no significant difference was found in other characteristics 
studied (10). Another study in which contrast training (CT) and traditional strength training (TST) are 
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compared belongs to Spinet et al. (56). The activities included in the protocol of this study differ from other 
studies. 1 set of plyometric jump exercises were performed between 60% and 100% of the type of violence 
specified as peak power, and 1 set of plyometric box jumps were performed after 3 minutes of rest. On a 
different training day, high-intensity classical strength exercises were followed by plyometric exercises. The 
TST group performed classic strength training. At the end of the study, there was a significant increase in the 
sprint, strength, and jump parameters of the CT Group (56). In later years, Hammami et al. who studied 
many topics in this field achieved similar results (53,57,58). In 2017, the researchers investigated the 8-week 
effect of contrast training in different subjects. In these studies, subjects performed half a squat between 70% 
and 90% of the 1 maximum repetition as a strength exercise, followed by a plyometric jump exercise and a 
15-meter sprint. As a result of the study comparing contrast training and the control group, sprint tests at 
various distances did not find a significant difference in repeated speed tests, although there was a 
significant difference in repeated change of direction and agility tests (57). In a study comparing contrast 
training, TST, and the control group, there was a significant increase in agility and jump parameters in 
different sprint tests, except for the repeated sprint test (58). A study conducted by Al-Shafee in the same 
year suggested that the strength and sapping performance of subjects improved with 10-week CT (59).  2 
years later, Hammami et al. (53) compared the CT, plyometric training, and control group with the same 
training protocol. A significant difference in sprint, strength, jump, and agility parameters occurred after the 
test for the CT group. A significant difference occurred in some parameters between the CT Group and the 
plyometric training group, while no significant difference was found in some (53). A study conducted by 
Sahir found that although 12 weeks of contrast training during the season improved agility, speed, 
quickness, and agility were insufficient in the face of training (60). Although some studies claim that contrast 
training improves agility (17,60), some studies have found no positive effect (10,16). 

Complex training designs also have different protocols, while the results are more controversial in 
terms of the characteristics investigated than contrast training. In one of the studies conducted, Ronnestad et 
al. compared complex training, TST, and control group (61). The TST group performed squat and hip flexion 
exercises between 3-5 sets and 4-6 repetitions, while the complex training group performed 3 different 
plyometric exercises after strength exercises between 2-4 sets and 5-10 repetitions. As a result of the 
experiment, there was a significant difference in strength and some jump parameters, while there was no 
significant difference in sprint and squat jump parameters (61). One thing researchers were curious about 
was finding the most appropriate frequency of training on the subject. Maio Alves et al. prepared a 6-week 
complex training protocol (27). This protocol included 3 stations and 3 movements at each station. As the 
first exercise of each station, strength exercises with intensity ranging from 80-90% of 1 TM were performed, 
while plyometric jumps and sprint exercises were performed at the second and third stations. In the study, 
the effect of complex training 1 and 2 days a week was also questioned by the researchers. While an increase 
in sprint performance was observed as a result of the experiment, no significant difference was found in 
some jump tests and agility tests. Besides, there was no significant difference between training 1 or 2 days a 
week for this protocol (27). In the following years, similar results were reported by Brito et al.  Based on the 
training program created by Maio Alves et al., Brito et al. investigated the effect of complex training, 
plyometric training, traditional strength training on performance. At the end of the 9th week, there was no 
significant difference in agility, jump, and 5-meter sprint time, while only development was observed in 20-
meter sprint time (62). In another study conducted by Harsley et al., the complex training (CoA) protocol 
was applied with 85% of 1 TM followed by 3 sets of strength exercises with plyometric or olympic lifts. After 
10 weeks of work, no significant difference was found in the agility parameter when 40 meters of sprint time, 
vertical jump ability, and explosive strength improved with complex training (63). In another study Wallenta 
et al. (64) they examined the effect of complex training and block strength training in young German football 
players. In this study, subjects in the CoA protocol performed a 3-set 5-repeat squat exercise with 60-70% of 1 
TM. The squat exercise was followed by 3 sets of 3 repeated hurdle jump exercises. As a result of the study, 
there were no significant differences in various sprint parameters in the CoA group, while improvements in 
jump, agility, and strength parameters were observed. But the COA group was able to excel in the block 
strength training group only in the jump parameter 64). In the following years, two more studies were 
conducted that resulted in the final top of complex training in football (65,66). In one of the studies, 
Abdelkader (65) applied an 8-week CoA protocol to a group of 10 subjects. In the first 3 weeks of the training 
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protocol, 2 sets of high-intensity exercises were followed by 2 sets of plyometric exercises, while in the 
remaining 5 Weeks, 1 set of high-intensity exercises were followed by 1 set of plyometric exercises. As a 
result of the research, Abdelkader achieved significant differences in many jump-based parameters (65). In a 
study similar to this training protocol, it was performed by Karabıyık as a complex training. A 1-set high-
intensity strength exercise was followed by a 1-set plyometric exercise. A significant difference in jump, 
sprint, and agility parameters was found after a study conducted 3 days a week for 6 weeks (66). In a study a 
few years ago, Chatzinikolaou et al., examined the effect of complex training in the transition phase. Subjects 
who practiced classic weight training two days a week practiced complex training, which included olympic 
lifts, plyometric exercises, and sprint exercises on the other two days. At the end of the study, various jump 
abilities, short-distance sprint tests, and maximal strengths of the subjects were improved. However, no 
significant difference in the long-distance sprint, repeat sprint, and agility parameters have been reached 
(67). In a study conducted by Ali et al., contrast and complex training were compared (54). For complex 
training, a 3-set plyometric exercise was performed following a 3-set high-intensity strength exercise. But in 
contrast to training protocol, unlike studies in the literature, first low-intensity sets and then high-intensity 
sets were performed. After the study, complex training was found to be more effective in improving agility, 
sprint, and jump abilities than contrast training. Detailed information about research in which physical 
parameters are evaluated in this review and is included in Table 1 and Table 2. 
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Table.1. The Effect of Contrast Training on Physical Parameters in Soccer 

Articles Groups Subject 
Type 

Season Work 
Time 

Researched 
Parameters 

Contrast 
Tr. Test 
Results 

Contrast Tr. 
Against Other 

Groups the Effect 

Hammami 
et al 

2019 (53) 

- Contrast 
Tr. 
- 

Plyometric 
Tr. 

- Control 
Group 

40 men's 
footballer 

(15.8 ± 
0.4 Age) 

In-Season 8 wk / 
2 day 

Sprint ↑ PT MO C CG ↑ 

Vertical 
Jump 

↑ PT ↑ CG MO ↑ 

Leg Peak 
Power 

↑ PT ↑ CG MO ↑ 

1 RM ↑ PT ↑ CG MO ↑ 

Change 
Direction 

Ability 

↑ PT MO C CG ↑ 

Kobal et 
al. 

2018 (10) 

- Complex 
Tr. 

- Contrast 
Tr. 

- TST 

27 men 
footballer 
(18.9±0.6 

Age) 

Competition 
Season 

8 wk / 
2 day 

Maximum 
Dynamic 
Strength 

↑ COT ↔ TST ↔ 

Vertical 
Jump 

↑ COT ↔ TST ↔ 

Agility ↔ COT ↔ TST ↔ 

10 m sprint ↑ COT ↔ TST ↑ 

20 m sprint ↑ COT ↔ TST ↑ 

Al-Shafee 

2017 (59) 
- Contrast 

Tr. 
- Control 

Group 

40 men 
footballer 

(U17 
team) 

? 10 wk / 
3 day 

Vertical 
Jump 

↑ CG ↑ 

Long Jump ↑ CG ↑ 

Abdominal 
Crunch 
Testing 

↑ CG ↑ 

Push-up 
(with 

medical 
ball) 

↑ CG ↑ 

Hammami 
et al 

2017 (58) 

- Contrast 
Tr. 

- TST 
- Control 

Group 

44 men 
footballer 

(16.0 ± 
0.5 Age) 

Competition 
Season 

8 wk / 
2 day 

40 m sprint ↑ TST ↔ CG ↑ 

4 x 5 m 
sprint 

↑ TST ↑ CG ↑ 

Repeated 
Sprint 
Shuttle 

↔ TST C CG ↔ 

9-3-6-3-9 m 
sprint tests 

↑ TST ↔ CG ↑ 

Repeated 
Change 

Direction 
Test 

↑ TST ↑ CG ↑ 

Jump Tests ↑ TST ↔ CG ↑ 

Hammami 
et al 

2017 (57) 

- Contrast 
Tr. 

- Control 
Group 

28 men's 
footballer 

(u17 
team) 

Competition 
Season 

8 wk / 
2 day 

Sprint Tests ↑ CG ? 

Agility 
Tests 

↑ CG ? 

Repeated 
Sprint Test 

↔ CG ? 
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Tr. = Training; m= Meter; wk = Week; SAQ= Speed, Agility and Quickness Training; COT= Complex 
Training; CG= Control Group; PT= Plyometric Training; TST= Traditional Strength Training; RM= Maximum 
Reps; ↔ = No Significant Difference; ↑ = Positive Significant Difference; ↓ = Negative Significant Difference? = 
UnspecifiedTable.2. The Effect of Complex Training on Physical Parameters in Soccer 
Tr. = Training m= Meter; PLY; Plyometric; BST; Block Strength Training; CT= Contrast Training; CCT2= 

Complex Contrast Training 2; Max. = Maximum; SJ= Squat Jump; CMJ= Counter Movement Jump; CG= 

Control Group COT.2= Complex Training 2; RM= Maximum Reps; ↔ = No Significant Difference; ↑ = 

Positive Significant Difference; ↓ = Negative Significant Difference; = Unspecified 

  

Repeated 
Change 

Direction 

↑ CG? 

Spineti et 
al 

2016 (56) 

- Complex 
Contrast 

Tr. 
- TST 

22 men's 
footballer 
(18.4±0.4 

Age) 

Competition 
Season 

8 wk / 
3 day 

Vertical 
Jump 

↑ CG? 

Repeated 
shuttle 
sprint 

↑ CG? 

1 RM ↑ CG? 

Felipe 
García et 

al. 
2014 (17) 

- Contrast 
Tr. 

- Control 
Group 

30 men's 
footballer 

(14-18 
Age) 

In-Season 12 wk / 
2 day 

Vertical 
Jump 

↑ CG ↑ 

Sprint ↑ CG ↑ 

Kicking 
Speed 

↑ CG ↑ 

Agility ↑ CG ↑ 

Faude et 
al 2013 

(55) 

Combined 
Tr. 

Control 
Group 

16 men  
footballer 
(22.5 ±2.5 

Age) 

Competition 
Season 

7 wk / 
2 day 

1 RM Squat ↑ CG ↑ 

Sprint ↔ CG ↔ 

Agility ↔ CG ↔ 

Jump 
Height 

↑ CG ↑ 

Intermittent 
Endurance 

↔ CG ↔ 

Isometric 
peak power 

↔ CG ↔ 

 
Mujika et 

al 
2009 (16) 

 
- Contrast 

Tr. 
Sprint Tr. 

20 men's 
footballer 
(18.1± 0.5 
18.5 ± 0.7 

Age) 

Competition 
Season 

7 wk / 
during 
7-week 

6 
training 

Vertical 
Jump 

↔  
CG ↔ 

15 m sprint ↔ CG ↑ 

15 m agility ↔ CG ↔ 
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Table.2. The Effect of Complex Training on Physical Parameters in Soccer 

Articles Groups Subject 
Type 

Season Work 
Time 

Researched 
Parameters 

Contrast 
Tr. Test 
Results 

Complex Tr. 
Against 

Other Groups 
the Effect 

 Ali et al 
2019 (54) 

- Complex Tr. 
- Contrast Tr. 

- Control 
Group 

36 men's 
footballer 

(18-25 
Age) 

? 6 wk 
/ 3 
day 

20 m sprint ↑ CG ↑ 
CT? sa? 

Agility ↑ CG ↑ 
CT? sa? 

Vertical 
Jump 

↑ CG ↑ 
CT? sa? 

Chatzinikolaou 
et al 

2018 (67) 

Complex Tr. 
Control 
Group 

22 men's 
footballer 

(14-15 
Age) 

Transition 
Season 

5 wk 
/ 4 
day 

Jump Tests 
(DJ, SJ, 
CMJJ) 

↑ CG ↑ 

1 RM ↑ CG ↑ 

Change 
Direction 

↔ CG ↔ 

10 m sprint ↑ CG ↑ 

30 m sprint ↔ CG ↔ 

Speed 
Endurance 

↓ CG ↔ 

Repeated 
Sprint 

↔ CG ↔ 

Abdelkader 

2018 (65) 
Complex Tr. 10 men's 

footballer 
(20.7 +/-
1.2 Age) 

Special 
Preparation 

Season 

8 wk 
/ 4 
day 

Squat Jump ↑ ? 

CMJ ↑ ? 

Ground 
Contact 

Time 

↑ ? 

Head Ball 
Height 

↑ ? 

Max. Time 
to Reach 
Height 

↑ ? 

Time to 
Stay Air 

↑ ? 

Wallenta et al 
2016 (64) 

- Complex Tr. 
- Block 

Strength Tr.  
Group 

12 men's 
footballer 
(18.5± 2.2 
18.1 ±1.6) 

In-Season 6 wk 
/ 2 
day 

Squat 1 RM ↑ BST ↔ 

CMJ ↑ BST ↑ 

Agility ↑ BST ↔ 

5.10, 30 m 
sprint 

↔ BST ↓ 

Harsley 

2015 (63) 
Complex Tr. 

Control 
Group 

17 men 
footballer 

? 

? 10 
wk / 
2 day 

40 m sprint ↑ CG ↔ 

CMJ ↑ CG ↑ 

Agility ↔ CG ↔ 

Medical 
Ball Throw 

↑ CG ↔ 

Franco-
Márquez et al 

2015 (20) 

Combined Tr.  
Control 
Group 

38 men 
footballer 
(15under 

age) 

? 6 wk 
/ 2 
day  

Sprint 
Time (10, 
20 meters)) 

↑ CG ↑ 

CMJ  ↑ CG ↑ 

1 RM  ↑ CG ↑ 

Cavaco et al Complex Tr.1 16 men's ? 6 wk 15 m sprint ↔ COT.2 C CG 
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Tr. = Training m= Meter; PLY; Plyometric; BST; Block Strength Training; CT= Contrast Training; CCT2= 
Complex Contrast Training 2; Max. = Maximum; SJ= Squat Jump; CMJ= Counter Movement Jump; CG= 
Control Group COT.2= Complex Training 2; RM= Maximum Reps; ↔ = No Significant Difference; ↑ = 
Positive Significant Difference; ↓ = Negative Significant  

4.Discussion and Conclusion 
Contrast and complex training are based on the same theory and is formed by combining strength and 

plyometric training. Some researchers have expressed different opinions about these methods. This has led 
to confusion in subsequent studies. Two different names of training methods were investigated with the 
same definitions and the same training protocols. Based on the literature, some hypotheses can be developed 
that cause this confusion. For the first time in history, combining strength training and plyometric training 
has been expressed as complex training. The reason for this name is that Verkhoshansk, who is considered 
the founder of training methods, thinks that several complex changes occur in the body with this method. 
Based on this idea, Fleck and Kontor created a protocol called complex training (30). But complex involves 
contrasting loads in itself in training. Therefore, the first hypothesis that can be formed is that the same 
training method is studied under two different names in the literature. According to this hypothesis, some 
researchers considered complex and contrast training to be the same training method and studied complex 
training under the name contrast training. Given that they are based on the same theory and contain similar 
loads within the same training unit, this hypothesis seems logical. But there are different opinions in terms 
of strength and the order in which you practice plyometric exercises. "Contrast and complex training are the 
same training methods” our hypothesis will be insufficient to clarify the debate in terms of different 
protocols at this stage. Another hypothesis that can also be developed for this is the idea of developing an 
existing training method with different sets and forms of practice. In this hypothesis, contrast training is an 

2014 (39) Complex 
Trt.2 

Control 
Group 

footballer 
(13-15 
Age) 

/ 1 or 
2 

days 

↔ 

Agility 
with ball 

↔ COT.2 C CG 
↔ 

Shot 
accuracy 

↑ COT.2 ↔ CG 
↑ 

Crossing 
efficiency 

↔ COT.2 C CG 
↔ 

Brito et al 
2014 (62) 

Complex Tr. 
Plyometric 

Tr. 
Strength Tr. 

Control 
Group 

57 men's 
footballer 

(19-22 
Age)  

In-Season 9 wk 
/ 2 
day 

20 m sprint ↑ ? 

5 m sprint ↔ ? 

Agility ↔ ? 

Jump ↔ ? 

Maio Alves et 
al 

2010 (27) 

Complex 
Contrast En. 1 

Complex 
Contrast En. 2 

Control 
Group 

23 men's 
footballer 
(17.4 ±0.6 

Age)  

Pre-Season 6 wk 
/ 1 or 

2 
days 

5 m sprint ↑ CCT2 ↔ CG ↑ 

15 m sprint ↑ CCT2 ↔ CG ↑ 

SJ ↑ CCT2 ↔ CG ↑ 

CMJ ↔ CCT2 C CG 
↔ 

Agility ↔ CCT2 C CG 
↔ 

Ronnestad et al 
2008 (61) 

- 
Strength+PLY 

Tr. 
- TST 

- Control 
Group 

21 men 
footballer 

(23 ± 2 
22 ± 2.5 
24 ± 1.5 

Age)  

Pre-Season 7 wk 
/ 2 
day 

1 RM Squat ↑ TST ↔ CG ↑ 

CMJ ↔ TST C CG ↔ 

SJ ↑ TST ↔ CG ↑ 

Squat peak 
power tests  

↑ TST ↔ 
CG ↔ (50 kg 
excluding) 

Sprint 
Tests 

↔ TST ↔ 
CG ↔ 
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alternative method for complex training. In contrast to the opposite loads in set blocks, in this method, 
researchers may have wondered about the effect of plyometric exercise on various parameters after a one-set 
strength exercise. In this way, a new alternative protocol to complex training may be put forward with 
different forms of practice. From the point of view of football, it is worth noting that different protocols are 
created when studying contrast and complex training. The application of 3 different exercises consecutively 
as a single set has been frequently studied in football. In this protocol, researchers called contrast or complex 
training. However, this protocol does not comply with traditional contrast and complex training protocols. 
So that this protocol is not misunderstood by future researchers, the name "complex contrast training" by 
Maio Alves et al., (27) can be used to define this protocol. 

Contrast and complex many PAP factors determine the efficiency of training. However, the absence of 
the same training protocols makes it difficult to compare studies with each other. Despite this, some 
inferences can be reached with the study findings. The only study that failed to see an improvement in 
performance using contrast and complex training in football is Mujika et al. When the training protocols of 
the researchers are examined, it is seen that only 6 units of training were performed for 7 weeks. This 
training number remains very low compared to other studies. At the same time, the content of the protocol is 
also designed in a different way than the contrasting training described in the literature. For these reasons, it 
seems possible that development cannot be achieved. It has been proven by many studies that contrast and 
complex training practices in football improve the strength, sprint, and vertical jump characteristics of 
subjects. But there is uncertainty, especially in the repetitive sprint and agility parameters. Many studies 
have not found a significant difference in these parameters. No research measuring agility performance has 
put an exercise suitable for this parameter. In studies, a classic strength exercise was followed by plyometric 
exercises or short-distance flat sprint exercises. For the development of agility performance, changes in 
direction, uncertain stimuli are needed. Therefore, it is possible that no significant difference can be found as 
a result of research. In the same way, a significant difference in performance can be seen as the indirect effect 
of different biomotor abilities, athletes' training histories, and plyometric studies. It is stated in the study of 
Özbay et al. that these factors affect agility (68). In studies conducted on determining the frequency of 
optimal training for football, there was no significant difference between performing 1 or 2-day training 
methods. Training protocols were usually initiated with strength exercises ranging from 70-90% of 1 TM. But 
performing a strength exercise with violence between 45-60% of 1 TM in young footballers was enough to 
improve various parameters. In the same way, 60-70% of 1 TM is found in researchers who have developed 
research parameters by performing strength exercises. In this case, it is worth noting that strength exercise 
should be applied according to the individual characteristics of athletes. Moreover, it can be concluded that 
it is not necessary to perform a strength exercise at a very high intensity (80-90% of 1 TM) before plyometric 
exercise. An important indicator of the impact of contrast and complex training on performance in football is 
comparisons with other groups. Although these methods made a significant difference to control groups that 
did not do weight training, they did not make a significant difference in most studies against other groups 
that did weight training. This raises questions about the impact of contrast and complex training on other 
strength training. 

 Another topic of discussion is the PAP theory on which contrast and complex training are based. So 
far, PAP has been expressed as an increase in performance after a high-intensity pre-load exercise. But 
researchers who argue that this definition is not correct to have come up with a new concept called post-
activation performance enhancement (PAPE) over the past few years. According to the researchers, post-
activation potentiation refers to an increase in the twitching power of electrical stimuli that will perform 
novelization. PAPE, on the other hand, indicates an increase in parameters such as strength, strength, and 
sprint following a high-intensity voluntary novelization of the muscle (41,69). Researchers claim that various 
physiological variables such as muscle temperature, muscle pH, and intracellular fluids can also influence 
this theory (41). Further research on PAPE is needed. Its widespread use in the literature is a factor that will 
also affect the contrast and complex training. 

As a result, contrast and complex training can be seen as similar training methods because it involves 
similar loads and is based on the same theory. Looking at training protocols in terms of the first study and 
subsequent studies is the right approach for us. In this respect, complex training is to apply a set block 
plyometric exercise biomechanically similar to this strength exercise after a set block strength exercise (2-3 
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sets). Contrast training is an alternative to complex training in this direction and is a one-set plyometric 
exercise that is biomechanically similar to this strength exercise after a one-set strength exercise.  

In football, contrast and complex training can be seen as useful strength training for strength, strength, 
sprint, and jump abilities. Also, research with similar training protocols is needed to determine the 
effectiveness of these methods, as well as subjects of a similar nature. As studies increase in the following 
years, more precise conclusions will be reached about the efficiency of these training methods.   
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Abstract 

Technology is gradually becoming a crucial factor in reaching educational targets. A person 
undertaking managerial responsibilities should posses managerial efficiency characteristics and exhibit them 
as well. The critical thinking process exists in all affective and intellectual activities as well as in every study 
and effort. Creativity is assumed as a process at the end of which an original product is created. It also 
inludes flexibility, multi-sided thinking, sensitivity, interest in human beings, and rationalism. This study 
was carried out to evaluate secondary school directors’ views about their organizational creativity and 
managerial efficiencies. In other words, The aim of this research is to investigate school directors’ efficiencies 
in organizational creativity and managementl  through the specified sub-problems and determine the 
connection between managerial efficiency and organizational creativity. The research was carried out 
through the qulitative method, which is based on an interdisciplinary holistic view in interpreting the 
research question. The facts and events are interpreted in their context in terms of people’s understnading, 
also Semi-structured interview questions were used to increase the reliability of the study. Face-to-face 
interviews were given to 18 secondary school Directors and Asst. Directors in a qualitative method. The data 
were recorded on the computer and then analysed through content analysis, one of qualitative research 
techniques. The main aim in a content analysis is to reach concepts and connections to help the explanation 
of the data.  Questions written in advance were subjected to a content analysis so as to open way to redo the 
study. The findings in this research revealed that the directors who supported common decision-making and 
collaboration exhibited suffcient managerail efficiency. Physical and infrastructure shortages in secondary 
education causes in equality in education. The most crucial factors in achieving school targerts, needed to be 
constantly trained in technological, humanity and conceptual dimensionskills of management science before 
and after undertaking their positions. 
Keywords: School director, organizational creativity, managerial efficiency. 

Introductıon 
The aim of every community in the world today is to raise active individuals who can do research, 

create, crticise, participate, adapt innovations, put thoughts into practice, and solve problems (Koray & Çil, 
2006; p.56). These overall changes in the world affect education systems and necessiate an overview of 
educational programs and develop them to meet the requirements of the century (Zayif, 2008; p. 73). In this 
regard, it becomes the utmost importance that educational progams include   creative and criticlal thinking 
concepts to be adapted by individuals. In addition, education systems need to be designed with new 
methods and programs encouraging self-learning, self-development, and   being scientific more than ever. In 
this way, the desire for self-development and encouragement is always questioned by both the employer 
and employees as appealing factors (Köktürk, 2002; p.38). 

The critical thiking process exists in all affective and intellectual activities as well as in every study 
and effort. Creativity is assumed as a process at the end of which an original product is created (Yenilmez & 
Yolcu, 2007; p. 27). It also inludes flexibility, multi-sided thinking, sensitivity, interest in human beings, and 
rationalism (Gök & Erdoğan, 2011; p. 32).  

Creativity should not only be considered as an originality. Suitability, usefulness, and feasibility are 
important factors distinguishing creatical thinking from odd thoughts (Shalley, 2001; p. 2). For years, 
creativity was attributed to genious men’s mysterious thoughts and their extraordinary talents (Rubinstein, 
2003; p. 696). Whereas, creativity does not come by birth, but is learnt in due course (Winner, 1997; p.355, 
Edwards, 2001; p.684).In their study, Feist – Barron (2003) argued that high-level intelligence did not 
guarantee high-level creativity, a high-level correlation was not observed between creativity and 
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intelligence, and an individual with high- intelligence was not more creative than anyone else (adpt. Cengiz, 
Acuner & Baki, 2007; p. 100). Creativity in an organization is best when, regardless of one’s position, it 
provides individual freedom and conditions for self-development in societal issues (Wong & Pang, 2003; p. 
551). The output of creative organizations is creative products. A creative product is extraordinary, new, 
suitable, useful, correct, and a valuable result of an assigned task (Malaga, 2000; p. 126). There are three 
scales for the products in a creative organization;  coming up with as many ideas as possible for a creative 
task and innovation in terms of applicability and suitability of the ideas. The provisions for individual, 
societal, and managerial organizational creativity are presented as follows;       

Researchers investigating creativity commonly agreed that creative individuals should be well 
informed (Carlos, Wendt & Risber, 2000; p. 873). Such individuals have extraordinary selections and they 
educate themselves (Dasgupta, 2003; p.638). Several creative individuals experience unpredictable success or 
failure throughout their lives (Koestner & Walker, 1999; p. 93). However, such individuals benefit from their 
failures and take this as an opportunity to develop themselves (Simonton, 2000; p. 285). The future of a 
community is totally dependent on creative individuals with new ideas in a changing and continuously 
developing environment (Tennyson & Breuer, 2002; p. 650). Motivation plays a great role in the 
development and effective practice of creativity (Freedman, 2002; p. 53).   

Motivation is an indication of an inclination to exhibit a behavior. Like needs, emerging form internal 
or personal factors, external factors such as award and punishment can be sources for motivation. While 
motivation makes an individual an eager and effective participant in the environment, it is also needed for 
job satisfaction. Inspiration and motivation are primary essence for creativity (Shalley & Smith, 2001; p. 3). 

The “Problem” refers to the evaluation of secondary school Directors’ organizaional creativities and 
managerial efficiencies. The sub-problems of the Problem are as follows; 

1. What are your technical skills you are able or unable to put into practice for school development? 
Why?  

2. How would you evaluate your human relationships in terms of school development? 
3. When you evaluate school development in terms of managerial efficiencies, what advantages do you 

think you can offer? 
4. Do you approve proper applications in school development and appreciate success? What are these 

applications? 
The aim of this research is to investigate school directors’ efficiencies in organizational creativity and 

managementl  through the specified sub-problems and determine the connection between managerial 
efficiency and organizational creativity. 

Methodology 
Research Method 

The research was carried out through the qulitative method, which is based on an interdisciplinary 
holistic view in interpreting the research question.The facts and events are interpreted in their context in 
terms of people’s understnading (Altınışık et al., 2010). 

The Participants 

The maximum variety method, one of purposeful sampling methods, was used in this research. The 
aim of this procedure is to specify common or different sides in the diversities and deal with the problem in 
a wider detail (Büyüköztürk, Kılıç Çakmak, Akgün, Karadeniz & Demirel, 2013; Yıldırım & Şimşek, 2013). In 
order to pull the variety of the participants to a maximum level, gender, experience, level of teaching, and 
type of duties were considered. All the participants were volunteer school Directrors or Asst. Directors, 8 
from Lefkoşa, 4 from Mağusa, 4 from Girne. and 2 from Güzelyurt. 

Data Collection Tool 
Data were collected through interview technique, in which semi-structured questions were prepared 

for the reliability of both Directors and Asst. Directors as well as the study. The questions to be asked in a 
semi-structured interview, are written by the researcher in avdance. However, the researcher may come up 
with different or sub-questions in the flow of the interview to help the participant to be more precise in the 
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answers. The semi-structured interview technique is more systematic and provides comparable information  
because it does not cover only the questions previously written (Yıldırım & Şimşek, 1999).  

Data Analysis 
The data were recorded on the computer and then analysed through content analysis, one of 

qualitative research techniques. The main aim in a content analysis is to reach concepts and connections to 
help the explanation of the data. In a descriptive analysis, the summarized and interptreted data go through 
content analysis in detail and new concepts are reached. A content analysis basically puts similar data 
together under certain concepts and themes and interprets them for readers’ understanding. Before 
examining the stages of a content analysis, the technical expressions need to be defined (Neuman, 2012). The 
similar responses given by the directors were grouped and interpreted. An expert’s analysis was considered 
for the reliability of the study and common points were determined. 

Findings and Discussion 
School Directors’ views about technical skills they were or were not able to put into practice in terms of 
school development 

%37.9 of the directors agreed on the benefits of using computers. They stated that they faced problems 
to do with the internet due to frequent power cuts in TRNC and added that the electronic boards in 
classrooms should be connected to internet, which, as they emphasized, was the most important tool in 
school development and it provided a fast way of communication and conveying information through 
mailing. This view is supported by Memduhoğlu (2010). The prticipants admitted that they could or could 
not practice their skills in using  %20.6 of the electronic boards, %17.2 of the internet, %13.7 of the printers or 
I-pads, and %10.3 of the virus-programs. While emphasizing the importance of computer use in school 
development, the school directors expressed views arguing that using anti-virus programs was less 
important. 

School Directors’ views about their skills in human relations in school development 

%50 of the directors agreed on the effect of human-oriented approaches. They pointed to, as in 
companies, the importance of being human-oriented and added that the reason for that emerged from the 
need for teachers to express themselves better and facilitated problem solving. 

The directors also admitted that people could interacat through human-oriented communication and 
fulfil their targets. Particularly, directors with good human-oriented relations contributed to school and 
student improvement. They, as directors, said they knew the importance of trust, and admitted that 
developing human-oriented emphaty and communication facilitated their job. Their human-oriented 
approaches were important in mutual interaction of directors, teachers, students, and the other involved 
within school (Şişman, 2010).  

%21.4 of the participants commented on face-to-face communication, %14.2  on information form,  
%7.1 on verbal communication, and %7.1 on recklessness to express their skills in human relations in terms 
of school development. 

Directors’ views about possible advantages of managerial efficiencies in school development 

Responding the subject question above, %15 of the directors expressed positive views about  
approaches to organize activities. They stressed that they were helpful and fair when teachers planned to 
organize an activity and added that they tried to inform the public about school activities. %15 of the 
directors expressed views about making decisions and %15 about task distribution. Decision making is a 
process through which the most reasonable view(s) and alternative (s) are determined to come to a sound 
conclusion (Şişman, 2010). 

%10 of the participants expressed views about communication model, %10 education, %10 school 
councellors, %10 positive effect, %5 motivating, %5public, and %5 partners. 

Communication is a social process through which people use symbols to form meanings and 
interpret them in their environments (West & Turner, 2010). 
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The participant school directors emphasized the need for training relating it to education theme. As 
for school councellor theme, the directors admitted that councellors guide the 12th grade students in their 
university preferences. The school councellors explained that they knew where the graduated students were 
and referred to the positive effect theme saying that teachers accepted their job-distribution, and dded that 
planning student development will directly affect school management . 

A big majority of the participant school directors failed to respond to the ways in which they can 
provide advantages related to education, school councellrs and positive effects. As a process, management 
explains certain activities and studies, management as an art explains an application, and management as a 
science explains systematic and scientific information (Eren, 2011).   

Directors’ views about appreciating success in encouraging right applications in school development 
%42.8 of the directors emphasized the effect of appreciation success by awarding plaquettes. The  

participant directors stated that they awarded successful teachers with plaquettes and success certificates. 
They admitted that such an approach was a consolidating factor in education and that they exhibited this 
approach. %28.5 of the participant directors advocated rewarding, %14.2 promoting to an upper position, 
and %14.2 offer with regard to appreciating success. They stated that they awarded successful teachers and 
students for various achievements and pointed out that success should always be awarded for motivation. A 
significant number of them, on the other hand, did not raise views about the subject question. As Hoy & 
Misikel (2010) argue, motivation can be raised through awards, wages, appreciation and praise, and 
providing opportunities for carrier development.  

Conclusion and Suggestions 

The teachers agreeing on the number of subject teachers or students in an ideal education 
environment expressed more positive views compared to the others.  

As frequent in-service training sessions in management and creativity issues are organized, they 
expressed positive views. For teachers, support in encouraging them to do projects is more important than 
directors’ efforts in preparing the teachers for psychological readiness. 

The teachers expressed views that the priority should be in sound relationships with 
experts/organizations to provide suitable environments instead of receiving support from universities, 
research organizations etc. 

The findings in this research revealed that the directors who supported common decision-making and 
collaboration exhibited suffcient managerail efficiency. Physical and infrastructure shortages in secondary 
education causes in equality in education. The directors should know that self-development efforts will 
bring about satisfaction. In this regard, awarding self-development is of crucial importance. The limitations 
of the study are as follows. This research is limited to State secondary school directors in TRNC (Turkish 
Republic of North Cyprus) in 2017-2018 academic year. This research will only focus on finding answers to 
the questions specified in the aim of the study. 

In over-crowded schools with teacher shortages create management problems. Such schools should be 
specified and necessary steps should be taken. School directors should be well aware of the importance of 
setting measurable aims for student success and reconsidering these issues rather than talking to the 
teachers.  

Teacher-parent interaction in school development is of utmost importance. They should set good 
relationships and inform the school directors about inefficiencies. 

It is assumed that creating sound school culture and climate is of secondary importance for school 
directors. The reason for this should be determined. Therefore, school directors should consider and take 
into account common views as a platform. School directors should introduce new technologies in their 
schools and take necessary steps to facilitate the use of such equipment. 

The concept of managerial efficiency is formed of five dimensions affecting each other. An in-service 
training program in “managerial efficiency” for directors and teachers should be considered as an urgent 
need. In such programs, planning and decision-making, organization and human-reseources management, 
team-work, communication and leadership issues should be dealt with together. 
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School directors are the ones responsible for keeping the level of  targets of secondary schools at a 
high level. Therefore, they should be given ongoing pre and in-service training in scientific, humanitarian, 
and conceptual skills. The Ministry of National Education should do encouraging arrangements and start 
awarding developments. 
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Аbstract 
The article raises the issue of finding ways to preserve and strengthen the physical health of preschool 

children, increasing the resistance of the protective forces of the child's body, improving the motor regime of 
preschool education and identifying conditions that ensure its activation. Theoretical and methodical bases 
of activization of motor activity of children of preschool age in the conditions of institution of preschool 
education by means of the non-standard physical training equipment are generalized, features and 
parameters of motor activity of children of senior preschool age are covered. The offered article contains the 
analysis of results of experimental research of stimulation of motor activity of preschool children by means 
of the non-standard sports equipment. It is established that to diversify work on physical education in 
preschool institutions it is possible at the expense of use by teachers of the non-standard physical culture 
equipment, which contributes to the development of physical and moral qualities, improving the 
functioning of organs and systems of the body, strengthening muscles, and most importantly contributes to 
maintaining and improving the health of preschool children. The effectiveness of the influence of such types 
of non-standard sports equipment on the increase of motor activity of older preschool children was proven. 
The examples of such equipment are: equipment for training children in crawling, climbing, stepping and 
jumping over barriers, to develop dexterity, accuracy, flexibility, balance, coordination of movements and 
spatial perception; arm muscle strengthening equipment; for the development of sensory, fine motor skills; 
equipment for prevention and correction of flat feet; simulators for respiratory gymnastics, etc. 
Keywords: physical activity, non-standard sports equipment, preschool children, preschool education 
institutions, adaptive capabilities of the body, healthy lifestyle. 

 
1. Introduction 

In the context of social and economic changes taking place in society, the problem of forming, 
maintaining, strengthening and restoring the health of the younger generation is becoming a priority. It is 
due to persistent trends of deteriorating health of the younger generation, increasing the prevalence of 
congenital pathology, declining human development index and level of physical fitness. These negative 
phenomena are largely associated with insufficient motor activity of children. 

Today, the strategic goal of the preschool is to take care of children’s health, after all, a healthy baby is 
more receptive to educational influences, quickly acquires the necessary skills and abilities, better adapts to 
changes in the environment. In recent years has significantly increased the number of children with mental 
health disorders, posture pathology, musculoskeletal disorders, mental and emotional retardation, which 
creates the preconditions for reducing their motor activity. One of the main tasks of the preschool institution 
is to create favorable conditions for the full physical development of the child’s body and systematic 
hardening. Successful solution of health, educational and upbringing goals is facilitated by the integrated 
use of traditional (mandatory for use in the educational process) and non-traditional forms of work on 
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physical education of children [1]. The effectiveness of maintaining and strengthening the health of 
preschool children is ensured by conducting physical culture and health activities using a variety of 
equipment and inventory. 

After analyzing the work of teachers on the formation of motor activity, it was proved that the 
development and health of preschool children depends on the optimal level of motor activity, as its 
insufficiency or redundancy promotes a delay of growth and development, and also reduces working and 
adaptive possibilities of an organism. Numerical studies of scientists (O. Boginich [1], Y. Boyko [2], 
E. W ilchkovsky [3], S. Gryshchenko [7], K. Levshunova [14], N. Denisenko [3], M. Oliynyk [16], 
O. Shurubenko [7], etc.) established the indisputable influence of movements on the child’s health, because 
they are a biological need of the child’s body from birth and a natural need for its development. The 
importance of motor activity is also emphasized in the studies of a cohort of teachers and psychologists: 
S. Bursova [4], O. Vyshegorodtseva [11], O. Hnizdilova [4], O. Gorozhankina [5], N. Dolbysheva [8], 
M. Dutchak [9], S. Zamrozevych-Shadrina [10], N. Zomka [11], I. Kosenkova [11], V. Pasichnyk [17], 
D. Sosnovsky [17] and others. The issue of optimizing the mode of motor activity of children in preschool 
educational institutions is thoroughly covered in the works of E. Wilchkovsky [3]. General provisions on the 
importance of motor activity in the process of physical education of preschool children are considered in the 
works of O. Kurоk [13], N. Lisnevska [13], O. Mіrukha [18], N. Pakhalchuk [18], M. Runova [19] and others. 

We see a powerful potential for optimizing physical activity in the use of non-standard sports 
equipment, which will provide the effect of novelty through the introduction of new elements or an 
interesting combination of existing equipment, updating of combinations and possibilities of providing 
variability in a combination of standard and non-standard equipment. 

2. Materials and Methods 

The aim of the study is to theoretically substantiate and practically prove the effectiveness of the use 
of non-standard sports equipment as a means for stimulation of  motor activity of older preschoolers in 
preschool institutions. 

In order to experimentally test the effectiveness of non-standard sports equipment as a means of 
stimulating motor activity of preschool children, we conducted research on the basis of a preschool 
institution № 5 «Berry» (Poltava). The study involved children of older groups: № 1 «Cheburashka» 
(20 children) and № 2 «Buratino» (20 children), a total of 40 people, 4 teachers, physical education instructor, 
music director, nurse and parents. The pedagogical experiment was conducted for 6 months. In accordance 
with this goal, we used the following research methods: analysis, comparison and generalization of data 
from psychological, pedagogical and methodological literature; observation of motor activity of children; 
questionnaire of parents (questionnaire «Level of motor activity of your child», developed by 
K. V. Levshunova); game testing (in order to assess the volitional efforts in the use of non-standard sports 
equipment); steps measurement; conversations with educators, parents and children; simulation of 
situations with the use of non-standard sports equipment; games, exercises and creative tasks of physical 
culture and health-improving content with non-standard physical culture equipment; «chain» speaking. 

3. Results and Discussion 
The problem of the younger generation’s hypodynamic state is relevant for many countries around 

the world. The «Manifesto on Sport», endorsed by UNESCO and the governments of a number of countries, 
emphasizes the need to adhere to reasonable limits on intellectual education and to determine the 
appropriate place for physical education, on which it is necessary to allocate from 1/3 to 1/5 of the general 
educational time (depending on age of children). Otherwise, the harmony of their development is 
disturbed [2, 12, 20, 23]. 

The importance of physical activity for preschool children cannot be overestimated. Based on the 
analysis of the scientific literature, it can be stated that the definition of «motor activity» has quite a 
variability and is multifaceted. Summarizing the different approaches to defining the essence of the studied 
phenomenon, we understand motor activity as a set of motor actions, performed by a person in the process 
of everyday life, as a measure of mobility, which is manifested in various activities and ensures the 
development of physical, social, cognitive achievements and the integrity of mental development of the 
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individual. Children’s motor activity can be divided into specially organized (exercise under the guidance of 
an educator during classes, morning gymnastics, moving games) and spontaneous (independent games, 
exercise, children’s movements in free time, etc.). The dominant sign of motor activity is the number of steps 
that the child takes during the day [6, 19, 21]. 

Usage during classes and in everyday life of non-standard sports equipment contributes to improving 
the effectiveness of physical culture and health work with children, as well as increasing their interest in 
physical culture and sports [14, 15, 22]. 

In each group of kindergarten, except for a game zone, there is an equipped sports corner. As a rule, 
sports corners have a standard filling consisting from ready industrial products: Swedish walls, fitness balls 
and balls of various sizes, rubber jumpers, gymnastic mats and soft mats, hoops, skipping ropes, skittles, 
small dumbbells, trampolines, basketball hoops or baskets, sets for sports games, etc. In addition to the 
described items, each group, as a rule, has non-standard sports equipment, such as: 

‒ equipment for training children in crawling, climbing, stepping and jumping over barriers, for 
development of dexterity and flexibility: «Barriers», «Thread», «Merry sticks», «Magic escalator» etc.; 

‒ equipment for the development of sensory and fine motor skills: «Multicolored stones», 
«Multicolored flags, handkerchiefs, ribbons», «Wand-winders», «Laces» and bags with cereals, sewn from 
different types of fabrics, children’s expanders; 

‒ equipment for prevention and correction of flat feet: «Funny Rays», «Inhabitants of the Underwater 
World», «Health Paths», which have a soft fabric base with buttons sewn on it, components of the 
constructor and other elements for foot massage;  

‒ simulators for breathing exercises, for example, ribbons with paper figures strung on the ends, 
«Soccer field», «Blizzard». 

‒ for the development of dexterity, balance, coordination of movements and spatial perception 
following equipment is used: «Twister» or it’s replacement with homemade stencils with the image of 
brushes and feet, «Turtle», «Octopus», rope ladder «Rainbow»; 

‒ games for the development of accuracy: «Ring tossing game», «Darts», «Hit the target»; 
‒ equipment for strengthening arm muscles: «Dumbbells», «Exercise tape», «Funny rays»; 
‒ masks of fairy tale characters and cartoons used for action games; 
‒ visual aids in the form of colorful albums that tell about different sports. They are used for imitation, 

because often children, especially boys, in their games imagine themselves as famous athletes [13]. 
In order to study the state of physical development of older preschool children in the experimental 

(№ 1) and control (№ 2) groups, we developed an experimental program and methods for detecting the level 
of motor activity (MA) of older preschool children. 

During the statement stage in order to identify the levels of MA of older preschoolers, we determined 
the criteria and indicators of MA. Let’s characterize the criteria of MA with the use of non-standard sports 
equipment: 

 self-attitude to motor activity with the use of non-standard sports equipment is the presence of 
desire, need, interest in MA with the use of non-standard sports equipment; reaction to one's own 
achievements in the motor sphere; manifestation of volitional efforts in motor activity and endurance 
according to age and physical activity; 

 motor awareness in the use of non-standard sports equipment is an awareness of the role of 
exercise in the development and strengthening of the body; knowledge and conscious observance of rules in 
the use of non-standard sports equipment; 

 motor activity with the use of non-standard sports equipment is the presence of plastic, expressive 
and aesthetic movements when using non-standard sports equipment; ability to independently apply motor 
experience in working with non-standard sports equipment both in specially organized classes and in 
independent motor activity; assessment and regulation of the possibilities of non-standard sports equipment 
in the development of one’s own body; mastering the basic movements with the help of non-standard sports 
equipment (walking, running, jumping, climbing). 

The criterion of «self-attitude» to MA with the use of non-standard sports equipment, in our opinion, 
is determined by such indicators, as an emotional setting and volitional endurance and is characterized by 
following levels: 
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 high level: the senior preschooler has a desire, need and interest in MA with the use of non-
standard sports equipment; responds positively to their own achievements in the motor sphere; shows 
strong-willed efforts in motor activity and high endurance to physical activity by means of the non-standard 
sports equipment; 

 intermediate level: preschooler partially expresses desire, need and interest in MA with the use of 
non-standard sports equipment; generally responds positively to their own achievements in the motor 
sphere, and otherwise tries to restrain negative emotions; at a sufficient level shows strong-willed efforts in 
motor activity and shows sufficient endurance in work with the non-standard sports equipment; 

 low level: the older preschool child has no desire or interest in MA; reacts negatively to its 
involvement in motor activity; does not show strong-willed efforts in work with the non-standard sports 
equipment. 

The criterion of «motor awareness» in the use of non-standard sports equipment, in our opinion, is 
determined by such indicators: motor self-attitude and motor literacy and has following levels: 

 high level: the senior preschooler is clearly aware of the role of exercise in the development and 
strengthening of his own body; has his favorite equipment among non-standard sports equipment; can 
justify his choice for his own motor activity; understands the consequences of his careless handling of non-
standard sports equipment for others; knows and consciously follows the rules of using non-standard sports 
equipment to perform basic movements; 

 intermediate level: the child is generally aware of the role of exercise in the development and 
strengthening of his own body; has a positive attitude to the use of non-standard sports equipment; 
understands the consequences of his careless handling of non-standard sports equipment for others; 
partially knows the rules of using non-standard sports equipment to perform certain movements; 

 low level: preschooler does not understand the role of exercise with the use of non-standard sports 
equipment in the development and strengthening of their own body; does not know the rules of using non-
standard sports equipment in physical activity. 

The criterion of «motor activity» in the use of non-standard sports equipment is determined by such 
indicators: motor skills, motor interpretation and is characterized by the following levels: 

 high level: the child of the senior preschool age is able to move plastically, expressively and 
aesthetically during physical activity with use of the non-standard physical training equipment; 
independently uses motor experience in working with non-standard sports equipment; is able to assess and 
regulate the capabilities of non-standard sports equipment in the development of their own body; masters 
the basic movements (walking, running, jumping, climbing) with the help of non-standard sports 
equipment; creatively uses non-standard sports equipment during specially organized and spontaneous 
activities; 

 intermediate level: preschooler at a sufficient level has the basic movements (walking, running, 
jumping, climbing) with the help of non-standard sports equipment; has plastic expressive movements with 
use of the non-standard sports equipment in general; understands the benefits of using certain types of non-
standard sports equipment in the development of your own body; at the reproductive level uses non-
standard sports equipment in spontaneous activities; 

 low level: the child at a low level has the basic movements (walking, running, jumping, climbing); 
not capable of independent use of non-standard sports equipment. 

In order to diagnose and monitor the current state of the studied phenomenon by the criterion of self-
attitude to MA using non-standard sports equipment, we used the observation of MA children of older 
preschool age with non-standard sports equipment; questionnaire for parents (questionnaire «Level of motor 
activity of your child», developed by K. V. Levshunova); game testing (in order to assess the volitional 
efforts in the use of non-standard sports equipment); measurement of steps taken in one day; conversations 
with educators, parents and children. 

The study on the criterion of «motor awareness» in the use of non-standard sports equipment was 
conducted through interviews with children (on the importance of physical activity and the value of health; 
types of non-standard sports equipment) and modeling of situations with the use of non-standard sports 
equipment; observation. 
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The following methods were selected to study the levels of MA formation according to the criterion of 
«motor activity» with the use of non-standard sports equipment: games and exercises with non-standard 
sports equipment; creative tasks of physical culture and health-improving content with non-standard 
physical culture equipment; observation; measurement of steps; «chain» statement. The generalized level of 
motor activity of senior preschoolers is presented in table 1. 

Table 1. Levels of motor activity of older preschool children at the stage of ascertaining experiment 

 
 

Criterion 

Levels 

High Medium Low 

Persons % 

self-attitude to motor activity with the use of 
non-standard sports equipment 

8 persons 
20 % 

19 persons 
47.5 % 

13 persons 
32.5 % 

motor awareness in the use of non-standard 
sports equipment 

9 persons 
22.5 % 

20 persons 
50 % 

11 persons 
27.5 % 

motor activity with the use of non-standard 
sports equipment 

9 persons 
22.5 % 

19 persons 
47.5 % 

12 persons 
30 % 

Generalized indicator 21.7 % 48.3 % 30 % 

We did not find a significant difference between the levels of motor activity of older preschool 
children in the experimental and control groups: the vast majority of subjects had a medium level, 21.7 % 
had high level, a significant part, namely 28.3 % (experimental group) and 31.7 % (control group) of 
preschoolers had a low level of motor activity (Fig. 1). 

 
 

Fig. 1. Levels of motor activity in children of the experimental and control groups 

The study provides grounds for concluding that the level of motor activity of older preschool children 
is insufficient. This requires changes in the process of organizing physical culture and health-improving 
activities of children in preschool education and development of special pedagogical technology for the use 
of non-standard sports equipment. 

In connection with the above facts, there is a need to improve the motor regime of older preschool 
children. For this purpose, we offered the pedagogical technology of optimization of MA for children of 
senior preschool age with use of the non-standard sports equipment. 

At the preparatory stage of technology implementation, we have developed a calendar plan of physical 
culture and health work with older preschool children, where we envisioned the possibility of using non-
standard sports equipment in various forms of physical activity; prepared summaries of physical education 
classes, speech communication, acquaintance with nature, logical and mathematical development and 
others. We selected and manufactured non-standard sports equipment. 
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At the main stage of technology implementation, we carried out diagnostics of motor activity of senior 
preschoolers with the use of non-standard sports equipment. During the formative stage of the experiment, a 
series of classes and other sports and health activities were conducted using non-standard sports equipment. 
After that, we analyzed the success of classes and made a re-diagnosis of motor activity of older 
preschoolers.  

At the final stage we created a center of non-standard sports equipment in the group room and 
formulated guidelines for the selection of non-standard sports equipment for certain types of physical 
activity of senior preschoolers in preschool education. 

At the main stage of realization of pedagogical technology during carrying out of physical culture 
entertainments with children of senior preschool age on such subjects as «Great Sports Journey», 
«Sportsmen’s Tournament», «Roads of Cossack Victories», «Galloping Across Europe», «Great Autumn 
Health», «Great Winter Health», «Great Spring Health» we used such non-standard stock: «Barriers», 
«Funny sticks», «Turtle», «Cobweb», «Wand-winders», «Dumbbells», «Sultans», etc. 

The following examples of non-standard sports equipment were used in physical education classes 
«We grow strong, we love fairy tales», «To grow healthy, you need to take care of your health» and others: 
«Funny rays», rope ladder «Rainbow», «Colored parachute», «Funny stilts», «Bear», «Dragon», «Intellectual 
target», «Tunnel», «Ski tandem», etc. 

During the classes on logical-mathematical and speech development, acquaintance of children with 
the environment, a number of sports minutes were held with the use of non-standard sports equipment 
(«Cheerful massager», «New Year’s snowball», «Multicolored ribbons», «Sports cubes», «Bilboquet», etc.). 

Non-standard sports equipment was used as widely as possible during classes, morning gymnastics, 
walks, sports holidays and entertainment. Although it is inferior to the simulators, it is still more affordable. 
In the gym or on the street, it provided a sufficient level of physical activity, at the same time allowed to 
adjust the technique of performing exercises, to change the nature of the child’s efforts, taking into account 
its capabilities and the body’s response to the level of physical activity. Children could perform a holistic 
movement both independently and with the help of a physical education instructor or educator.  

The «Health Paths» developed by us were used daily with older preschool children during wake-up 
exercises and not systematically during morning and corrective exercises. 

All samples of non-standard sports equipment made by us were in specially created cells in the age 
group. During independent play activities, teachers encouraged children to creatively use the whole arsenal 
of non-standard sports equipment during moving games and exercises on a walk. 

Individual work with children who lag behind in certain types of movements, educators conducted 
during the evening walk. The content of such work included various motor tasks aimed at the development 
and improvement of insufficiently mastered motor skills and physical abilities of preschool children. 

The molding stage ended with a control examination. For this purpose, diagnostic methods of the 
observational experiment were used. 

On the basis of the received data it is possible to draw a conclusion about positive changes after 
introduction in work of establishment of preschool education of pedagogical technology on formation of 
motor activity of children of senior preschool age by means of the non-standard physical training 
equipment. In particular, the number of preschoolers in the experimental group with high and medium 
levels of MA (26.7 % and 55 %, respectively) increased. Also, the number of children with low levels 
decreased by 13.4 % (Fig. 2). 
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Fig. 2. The level of motor activity of senior preschoolers in the experimental group before and after the formative 
experiment 

The examination of MA indicators of senior preschoolers allowed us to reveal increase in number of 
children from experimental group with high and medium levels on each investigated criterion. Thus, 
according to the first criterion, namely «self-attitude to physical activity with the use of non-standard sports 
equipment», there was a decrease in the number of children with low levels from 35 % to 20 %, with 
simultaneous increase in the number with a high level from 20 % to 25 % and the medium level from 45 % to 
55 %. 

The increase in the number of children with high and medium levels was observed also by the second 
criterion, namely «motor awareness in the use of non-standard sports equipment». Before the formative 
experiment, there were 25 % with a high level and 50 % with a medium level, after the experiment there 
were 30 % and 55 %, respectively. 

According to the third criterion, namely «motor activity in the use of non-standard sports equipment», 
the following changes were recorded: the number of children with a high level increased from 20 % to 25 %, 
the medium level raised from 45 % to 55 %; in turn, the number of preschoolers with low levels of MA 
decreased from 35 % to 20 %. 

There are also differences in the results of the experimental and control groups after the molding 
experiment (Fig. 3.) 

 
Fig. 3. Comparative growth graph of the average MA level of older children in the experimental and control groups 
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4. Conclusions 
The results of the study confirm that the widespread use of non-standard sports equipment during 

physical education classes, on walks and in independent game activity on condition of use of the technique 
developed by us and an optimum dosage of physical activities promotes strengthening of the muscular 
device of children. Also, the experimental data obtained during the examination of the musculoskeletal 
system, indicate its intensive development in children from the experimental group. 

Thus, the proposed pedagogical technology of stimulating organized and independent motor activity 
by means of non-standard sports equipment contributed to the improvement of indicators of psychophysical 
condition of children and motor activity of the experimental group. Non-standard sports equipment can be 
successfully used in preschool education. 
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