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Abstract 

The obesity crisis and health inequalities among children have directed the attention of policymakers 
to school-based interventions. Accordingly, the state government of North Rhine-Westphalia 
commissioned a pilot project amongst daily PE classes in primary schools. An evaluation study was 
conducted testing 520 children from seven project schools and 142 children from non-project 
schools over a four-year period. Body mass index (BMI) served as an indicator of the children’s 
health status. Further health-related aspects were measured in terms of motoric capacities. 
Moreover, sports club participation was measured. The results suggest that the daily PE class does 
not represent a universal remedy for specific health deficits. However, disadvantaged children - in 
particular girls - might benefit from school-based interventions.  

Key words: School-based interventions, obesity, health, SES, primary schools, physical education, 
evaluation study, childhood  

 

 

Introduction 

There is growing concern about the health status 

of children in developed societies. First, an 

obesity crisis among children, which appears to 

be linked to lack of physical activity, is likely to 

cause different diseases, premature mortality 

and long-term morbidity [31: 12]. Meta-analysis 

suggests that being overweight increases the 

risk of cardiovascular diseases among school-

aged children [10].  

Second, secular trends in living conditions, 

in particular a sedentary lifestyle, and social 

inequalities appear to result in a lack of physical 

activity, especially among children and 

adolescents with lower socioeconomic status 

(SES) [1; 2]. This is particularly detrimental since 

children’s health benefits from physical activity in 

numerous ways [9; 17; 30].  

Thus, policymakers have directed their 

attention to school-based interventions as they 

can involve every child in health-related 

interventions regardless of SES [32] and can use 

the superior infrastructure provided by the school 

setting [10]. However, the efficacy of these 

interventions is controversial. Thus, the research 

presented here reports on the evaluation of a 

school-based intervention initiated by the 

government of North Rhine-Westphalia. The 

results are particularly interesting because of the 

longitudinal quality of the data gathered and the 

character of North Rhine-Westphalia as one of 

the most densely and diversely populated 

German federal states.  

Background 

The impact of secular trends in living conditions 

and social inequalities on the health and physical 

activity of German children and youngsters has 

been controversially discussed [26]. Whereas 

participation rates in sports clubs have increased 

and new forms of physical activity have emerged 

[28], there seems to be a general lack of 

exercise, a decline in physical activity and 
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motoric capabilities, which are likely to have 

detrimental health consequences [4].  

In addition, the impact of SES on children’s 

health, fitness and motoric capabilities is 

debated. SES correlates with children’s motoric 

capabilities [19; 26;]. Moreover, sports club 

membership among children and youngsters in 

Germany persistently shows a strong middle-

class bias [19; 21;], which is problematic 

because sports club membership correlates with 

better motoric capabilities [27]. These social 

inequalities have gained increasing attention 

because Germany is experiencing an obesity 

crisis leading to negative medical and 

psychosocial consequences [7; 12;]. Obesity is 

also more prevalent among children with a lower 

SES [cf. 24; 25].  

Therefore, the German federal government 

has commissioned basic research [5; 22] and is 

pursuing a coordinated strategy to address 

children’s health [6]. However, school education 

falls under the jurisdiction of the German federal 

states. Thus, the pilot project reported here was 

commissioned by the state government of North 

Rhine-Westphalia. The project aimed to increase 

the provision of methodically instructed exercise 

sessions and to help schools to establish an 

exercise-focused profile. Thus, between the 

school terms of 2004/05 and 2007/08, 25 pilot 

primary schools implemented a daily PE class.  

Notwithstanding the good arguments in 

favour of school-based interventions, the 

evidence for their efficacy is ambiguous. An early 

meta-review suggested that school-based 

interventions are effective across diverse 

settings and target populations [18]. The same 

conclusion seems to apply to after-school 

programs [3]. The majority of studies on school-

based interventions reported positive effects on 

motor performance, physical activity and 

knowledge of physical activity and suggested a 

positive impact on BMI [8; 20]. However, the 

effects of interventions appeared to be small to 

negligible [23]. Interventions had limited success 

in reducing BMI or body fat in children [13; 15]. 

Moreover, intervention effects appear to differ for 

target populations. Accordingly, girls benefit most 

but so too do participants with higher SES [10; 8; 

16]. However, evidence on the effects on specific 

target populations is far from conclusive.  

Thus, this study evaluates the effect of a 

daily PE class program on health status as well 

as on physical ability and activity. Thus, we 

hypothesise: 

H#1: Children from primary schools participating 

in the ‘daily PE class programme’ 

experience an improvement in health 

status, motoric skills and physical activity 

as the program proceeds.  

In accordance with previous research, we expect 

to find a gender effect: 

H#2: Any improvement in health status, motoric 

skills and physical activity should be higher 

for girls. 

Finally, as school-based interventions are 

intended to compensate for disadvantages 

resulting from low SES, we test the following 

hypothesis: 

H#3: Any improvement in health status, motoric 

skills and physical activity should be higher 

for children with low SES. 

Methods 

Evaluation study 

The daily PE program required the schools to 

start in the school term 2004/05. Each of the five 

PE classes per week had to fit into the PE 

curriculum for the respective grade. Since the 

schools enjoyed substantial leeway for 

implementing the daily PE class, the research 

presented here represents an evaluation but not 

an interventive study [28]. The evaluation team 

collected data in February and March 2005, 

again at the beginning of the third school year 

(September 2006) and in the fourth school year a 

few months before the end of the project in 

February and March 2008. Here, only a fraction 

of the conducted data is presented.  

 

School sample 

The original 25 participating primary schools 

were sampled to represent the variety in regional 

settings and primary schools in North Rhine-

Westphalia. Factors that were systematically 

varied included location, SES, infrastructure and 

resources. After two schools had dropped out, 

seven of the remaining 23 schools were selected 

for an in-depth evaluation. In addition, a control 

group consisting of two non-participating schools 

was studied. Thus, the design of the evaluation 
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study followed a longitudinal quasi-experimental 

logic [2].  

Schools were required to assess the SES of 

their children by rating the share of immigrant 

children, parental income and the school’s social 

neighbourhood on scales ranging between 1 

(‘low’) and 6 (‘high’). These variables were used 

to construct an index of the SES of a school’s 

intake after the original scores had been 

recoded. The variables were combined as 

follows: A ‘high SES’ was coded when income 

and social environment were considered high 

and immigrant share low, a ‘medium SES’ was 

coded if all of the variables assumed medium 

values, and finally, a ‘low SES’ was coded if 

income and social neighbourhood were 

considered to be low and immigrant share to be 

high. Six of the 23 participating schools were 

considered as having an intake with a high SES, 

twelve as having a medium SES intake and five 

as having a low SES intake. The high and low 

SES groups show substantial homogeneity (cf. 

Table 1). 

 

Table 1: Social background of participating and non-participating schools’ intake 

School 
ID 

Partici-
pation 

included  
in  

evaluation  
study 

Social  
background  

Neighbourhood 
 score  

(original)a 

Neighbourhood 
 score  

(recoded)b 

Parental 
 income  

score  
(original)a 

Parental  
income  
score  

(recoded)b 

Immigrant 
 share  
score  

(original)a 

Immigrant 
 share  
score  

(recoded)b 

14 yes no High 4 High 4 High 2 Low 

21 yes no High 4 High 4 High 1 Low 

24 yes no High 4 High 4 High 1 Low 

17 yes no High 4 High 3 Medium 2 Low 

27 yes no High 4 High 3 Medium 2 Low 

5 yes yes High 4 High 3 Medium 1 Low 

13 yes no Medium 3 Medium 3 Medium 6 High 

16 yes no Medium 3 Medium 3 Medium 5 High 

11 yes no Medium 3 Medium 3 Medium 4 Medium 

12 yes no Medium 3 Medium 3 Medium 3 Medium 

8 yes yes Medium 3 Medium 3 Medium 2 Low 

26 yes no Medium 3 Medium 3 Medium 2 Low 

3 yes yes Medium 3 Medium 3 Medium 1 Low 

25 yes no Medium 3 Medium 3 Medium 1 Low 

19 yes no Medium 3 Medium 2 Low 2 Low 

20 yes no Medium 3 Medium 2 Low 2 Low 

1 yes yes Medium 2 Low 2 Low 2 Low 

22 yes no Medium 2 Medium 2 Low 2 Low 

9 no yes Medium 3 Medium 3 Medium 2 Low 

6 yes yes Low 3 Medium 2 Low 6 High 

4 yes yes Low 2 Low 2 Low 6 High 

18 yes no Low 2 Low 2 Low 5 High 

7 yes yes Low 2 Low 2 Low 3 Medium 

23 yes no Low 1 Low 1 Low 4 Medium 

10 no yes Low 2 Low 2 Low 3 Medium 

Note: a. Likert scale with 1 = ‘Low’ and 6 = ‘High’. b. Recoding procedure is described in the text. 

 

 

Study population  

A total of 520 children from the seven project 

schools were tested over a four-year period; 

within the two non-participating schools a control 

group of 142 children were tested. Gender 

shares remained constant across all panel 

waves (girls = 49.77%, boys = 50.23%). The 

average age equalled at t1 6.65 years 

(SD = 0.58), at t2 8.33 years (SD = 0.52) and at t3 

9.75 years (SD = 0.61). 
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The body mass index (BMI) was used as an 

indicator of the children’s health status. Since 

BMI cannot be treated as a continuous 

dependent variable, a binary variable was 

generated: Normal BMI assuming the value of ‘1’ 

for all BMI values between the 10
th
 and 90

th
 

percentile of the reference sample, and ‘0’ for all 

BMI values outside this range. Thus, ‘0’ indicates 

both underweight and overweight. 

The coordinative performance of the 

children was measured by the Dortmund 

Coordinative Test for Primary School Pupils [29]. 

The test distinguishes the ability to coordinate 

under time pressure (CuTP) and the ability for 

exact motor control (EMC). The CuTP was 

measured by the time needed for directing a 

rubber ring through a slalom course and by the 

time needed to jump a distance of 20 metres 

while changing landing legs and direction. Since 

the mean values of the two tests did not differ 

significantly, the two values were summarized. 

EMC was measured by Likert scales 

ranging from zero to five for assessing the 

children’s performance in jumping into a standing 

position, where the children were required to 

jump into a hoop and to stand on the landing leg 

for 10 seconds. Furthermore, the children were 

required to jump rhythmically over a course while 

continuously switching from one-legged hopping 

to two-legged jumping. The point values 

achieved in the two tasks were summarized. 

Finally, sports club participation was measured 

by a survey item (Club).  

The longitudinal quality of the data allowed 

the creation of a panel data set. Since only 

effects of the daily PE class program are of 

interest, we use fixed effect models for 

estimating the magnitude of causal factors, 

because these models are unbiased and 

consistent. Yet, time-invariant variables are 

excluded [14]. 

In the multivariate analyses performed, 

BMI, CuTP, EMC and Club served as dependent 

variables. The set of independent variables 

comprises dummy variables for schools 

participating in the daily PE class project (Daily 

PE), low social status background intake (Low) 

and sex (Sex) and a time period variable (Time).  

Results 

Descriptive analysis contradicts claims of an 

obesity crisis since children have increasingly 

reached normal weight. However, motoric 

capabilities have declined over time, although 

sports club participation has increased (cf. 

Table 2).  

Table 2. Descriptive statistics for each panel wave 

Variables T1 T2 T3 

Age (in years) 6.65 ± 0.58 8.33 ± 0.52 9.75 ± 0.61 

Sex (share)    

Girls  49.77 49.77 49.77 

Boys  50.23 50.23 50.23 

Socio-economic status    

Low  42.45 42.45 42.45 

Medium 53.62 53.62 53.62 

High 3.93 3.93 3.93 

Coordination under time pressure 5.65 ± 2.38 7.11 ± 2.18 8.38 ± 1.87 

Exact motor control 25.84 ± 4.33 21.18 ± 2.72 18.88 ± 2.12 

Normal BMI (share) 63.22 71.60 71.12 

Sports club membership (share) 41.73 68.60 69.81 

 

Graphical depiction suggests that SES seems to 

influence coordination under time pressure 

(CuTP) for boys but not for girls. The ability for 

exact motor control (EMC) declines with higher 

SES for girls but not for boys. For both sexes, 

the likelihood of achieving normal weight 

increases with SES. Higher SES seems also to 

increase the likelihood of sports club 

membership for boys but not for girls (Club) (cf. 

Figure 1). 
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Figure 1. Motoric skills, normal BMI and sports club membership according to gender and SES  

Coordination under time pressure 

 

Exact motor control 

 

Normal BMI 

 

Sports club membership 

 

Note: Data from several panel waves were pooled, ‘low’, ‘medium’ and ‘high’ refer to SES. 

Multivariate analyses with the pooled data set 

confirmed that there is a strong sex and age 

effect but no SES effect on CuTP; in contrast 

EMC is dependent on sex, age and SES. The 

likelihood of gaining normal BMI is dependent on 

SES and age but not on children’s sex, whilst for 

Club membership all three independent variables 

are relevant (cf. Table 3). Thus, children with 

higher SES perform better in every respect. Girls 

perform worse than boys in terms of coordination 

under time pressure but better in exact motor 

control and are less likely to be members of 

sports clubs. While motoric capabilities decrease 

with age, the likelihood of having normal weight 

and of being a sports club member increases 

with age. 

Table 3. Multivariate analyses with the pooled dataset 

Independent variables CuTP
a
 EMC

a
 BMI

b
 Club

b
 

Constant 0.468 
(0.356) 

38.378*** 
(0.559) 

-0.181 
(0.360) 

-2.091*** 
(0.341) 

SES
c
 -0.167 

(0.100) 
-0.154*** 
(0.157) 

0.351** 
(0.103) 

0.270** 
(0.098) 

Sex
d
 0.886*** 

(0.113) 
0.514** 
(0.177) 

0.055 
(0.114) 

-0.360** 
(0.110) 

Age 0.762*** 
(0.041) 

-2.019*** 
(0.065) 

0.089* 
(0.042) 

0.312*** 
(0.041) 

N 1,424 1,419 1,426 1,463 

Adjusted R² (Pseudo R²) 0.216 0.407 0.009 0.041 

Note: CuTP = Cooordination under time pressure, EMC = Exact motor control, BMI = Normal BMI, Club = Sports 
club membership. Standard errors in parentheses. a. OLM regression. b. Logistic regression. c. Socio-
economic status, low SES=0, medium SES=1, high SES=2; d. Dummy variable, female=1, male=0.  
*p < 0.05, **p < 0.01, ***p < 0.001. 



Miriam Seyda, Henk Erik Meier 
 

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 

10 

Panel analyses are conducted in three steps: 

First, the models include only the variable Time 

and interactions with Daily PE (models a). Then, 

interactions with Low SES and Sex were added 

to account for conditional effects of the daily PE 

class program on children from a low social 

background and on girls (models b). Finally, the 

interaction term Low SES×Sex was included to 

account for the possibility that girls from a low 

social background would benefit most from the 

program (models c). 

 

Table 4. Capacity for coordination under time pressure 

Independent variables Model 1a Model1b Model1c 

Constant 4.374*** 
(0.129) 

4.385*** 
(0.129) 

4.384 
(0.129) 

Time 1.353*** 
(0.129) 

1.506*** 
(0.231) 

1.741*** 
(0.269) 

Time×Daily PE -0.022 
(0.147) 

-0.336 
(0.257) 

-0.556 
(0.297) 

  ×Low SES    

Children from non-participating 
schools with low social background 

 0.128 
(0.260) 

-0.390 
(0.400) 

Children from participating schools 
with low social background 

 0.166 
(0.143) 

0.127 
(0.203) 

  ×Sex    

Girls from non-participating schools   -0.362 
(0.262) 

-0.762*  
(0.351) 

Girls from participating schools  0.190 
(0.140) 

0.159 
(0.181) 

  ×Low SES×Sex    

Girls from non-participating schools 
with low social background 

  0.895 
(0.526) 

Girls from participating schools with 
low social background 

  0.077 
(0.286) 

N 1,489 1,484 1,484 

 0.363 0.367 0.370 

 0.153 0.143 0.116 

 0.211 0.213 0.196 

    

Note: Method is fixed effects regression using the xtreg command in STATA, standard errors in parentheses.  
*p < 0.05, **p < 0.01, ***p < 0.001. 

 

Since high values for CuTP indicate fewer 

coordinative skills, an improvement in children’s 

performance by the daily PE class program 

would be reflected by a negative sign of the 

coefficient for Time×Daily PE. While children’s 

performance decreases over time, none of the 

models strongly supports the idea of a significant 

improvement effect of the daily PE class. Only in 

the final model is the coefficient for the daily PE 

program negative and almost significant 

(p=0.061). Yet, the coefficient signs for the 

interaction terms for Daily PE×Time×Low SES 

and Daily PE×Time×Sex are at odds with 

theoretical expectations. 

For ECM, where higher values denote better 

skills, the coefficient for the interaction Daily 

PE×Time should be positive and significant (cf. 

Table 5). Again, abilities decline over time, and 

evidence for a positive effect of the daily PE 

class is rather weak. The only significant effect 

found in the final model (model 2c) is that non-

participating girls with low SES experience a 

decline in their ability for exact motor control. The 

positive effect of program participation on 

participating girls is almost significant (p=0.054). 

Thus, the daily PE class might have prevented a 

decline in the motoric skills of participating girls. 
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Table 5. Capacity for exact motor control 

Independent variables Model 1a Model1b Model1c 

Constant 28.648*** 
(0.163) 

28.655*** 
(0.161) 

28.657*** 
(0.161) 

Time -3.241*** 
(0.164) 

-2.599*** 
(0.289) 

-2.980*** 
(0.334) 

Time×Daily PE -0.126 
(0.186) 

-0.679*  
(0.321) 

-0.383 
(0.369) 

  ×Low SES    

Children from non-participating 
schools with low social background 

 -0.908** 
(0.326) 

-0.045 
(0.503) 

Children from participating schools 
with low social background 

 -0.540** 
(0.179) 

-0.315 
(0.254) 

  ×Sex    

Girls from non-participating schools   -0.409 
(0.329) 

0.250 
(0.440) 

Girls from participating schools  0.257 
(0.175) 

0.434 
(0.225) 

  ×Low SES×Sex    

Girls from non-participating schools 
with low social background 

  -1.484*  
(0.660) 

Girls from participating schools with 
low social background 

  -0.444 
(0.356) 

N 1,482 1,478 1,478 

 0.693 0.700 0.702 

 0.311 0.253 0.239 

 0.427 0.390 0.380 

Note: Method is fixed effects regression using the xtreg command in STATA, standard errors in parentheses.  
*p < 0.05, **p < 0.01, ***p < 0.001. 

Table 6. Likelihood of normal BMI 

Independent variables Model 3a Model 3b Model 3c 

Time -0.406 
(0.279) 

-0.225 
(0.429) 

-0.000 
(0.463) 

Time×Daily PE 0.844** 
(0.300) 

0.322 
(0.463) 

-0.037 
(0.501) 

  ×Low SES    
Children from non-participating 
schools with low social background 

 -0.236 
(0.570) 

-0.840 
(0.784) 

Children from participating schools 
with low social background 

 0.360 
(0.230) 

0.733*  
(0.329) 

  ×Sex    
Girls from non-participating schools   -0.167 

(0.578) 
-0.892 
(0.878) 

Girls from participating schools  0.388 
(0.228) 

0.725*  
(0.311) 

  ×Low SES×Sex    
Girls from non-participating schools 
with low social background 

  1.441 
(1.213) 

Girls from participating schools with 
low social background 

  -0.779 
(0.469) 

N 477 477 477 

MacFadden Pseudo R² 0.054 0.072 0.085 

Cox and Snell Pseudo R² 0.038 0.051 0.060 

Note: Method is fixed effects logistic regression using the xtlogit command in STATA, standard errors in 
parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.  
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For examining the program’s effect on the 

likelihood of achieving normal weight (BMI), we 

conducted several logistic panel regressions, 

which required excluding cases without variation 

in weight status (cf. Table 6). According to the 

basic model, the probability of children having a 

normal BMI declines significantly over time while 

program participation increases the likelihood 

(model 3a). The final model suggests that the 

probability of gaining normal weight significantly 

increases for participating children with a low 

SES, and in particular girls (model 3c). 

Table 7. Likelihood of sports club membership 

Independent variables Model 4a Model 4b Model 4c 

Time 0.958*** 

(0.231) 

0.365 

(0.425) 

0.113 

(0.478) 

Time×Daily PE 0.093 

(0.261) 

0.875 

(0.479) 

0.971 

(0.535) 
  ×Low SES    

Children from non-participating 
schools with low social background 

 0.335 

(0.481) 

0.781 

(0.651) 
Children from participating schools 
with low social background 

 -0.208 

(0.246) 

0.130 

(0.373) 
  ×Sex    

Girls from non-participating schools   0.814 

(0.483) 

1.300 

(0.687) 
Girls from participating schools  -0.179 

(0.247) 

0.101 

(0.334) 
  ×Low SES×Sex    

Girls from non-participating schools 
with low social background 

  -0.984 

(0.956) 
Girls from participating schools with 
low social background 

  -0.609 

(0.498) 
N 639 639 639 
MacFadden Pseudo R² 0.250 0.259 0.264 

Cox and Snell Pseudo R² 0.166 0.172 0.175 

Note: Method is fixed effects logistic regression using the xtlogit command in STATA, standard errors in 
parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.  

 

Finally, the effect of the daily PE class on sports 

club membership was assessed. In short, the 

results contradict the idea that the program 

increased the probability of club membership 

(Table 7). 

Discussion  

Widespread concerns about a so-called obesity 

crisis, declining physical activity, deteriorating 

motoric capabilities among children and their 

detrimental long-term health effects have 

inspired policymakers to initiate school-based 

interventions in order to promote physical 

activity. Given the controversial efficacy of such 

programs, the research presented here 

evaluates the ‘Daily PE Class’ – a program 

initiated by the federal state of North Rhine-

Westphalia.  

First, the data cast doubts on the concept of 

an obesity crisis, although motoric capabilities 

seem to decline. The data support the idea that 

SES is relevant for children’s health status, 

motoric capabilities and sports club participation. 

However, SES impact differs according to sex.  

The study supports only to a limited extent 

optimism for school-based intervention 

programs. Consistent evidence for a positive 

impact of the daily PE program was found for the 

children’s likelihood of achieving normal BMI. 

The idea that girls should particularly benefit 

from a school-based intervention received some 

support. According to the analyses, girls from 

participating schools had a higher likelihood of 
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achieving normal weight. Other findings 

contradicted expectations concerning gender 

effects. 

Finally, expectations of greater program 

benefits for children with a low SES received 

only very limited support. The program appears 

to have reduced the decrease of motoric skills 

among girls with a low SES. In addition, the 

likelihood of participating children with low SES 

achieving normal BMI increased.  

Taken together, the findings support further 

scepticism regarding the efficacy of school-

based intervention programs. The daily PE class 

did not result in significant improvements in 

motoric capabilities, health status or sports club 

participation across the entire population of 

participating children. However, specific target 

populations that are less likely to participate in 

sports clubs might benefit from school-based 

intervention programs.  

Three methodological limitations have to be 

mentioned. First, leeway in implementation 

inevitably implied some uncontrolled variation 

between schools. Second, SES was only 

measured at the school and not at an individual 

level. Finally, the evaluation study did only focus 

on one dimension of motoric capabilities. 
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Abstract 

This study aims to research the opinions of  students attending the School of Physical Education and 
Sports at Atatürk University and Marmara University with respect to the universities’ corporate 
image. 

The questionnaire which was developed by Örer (2006) with additions introduced by Kaya (2013) 
was used to acquire data about corporate image amongst universities. 

The SPSS 16 statistical packet program was used to evaluate the data. During the research, 
analysis of frequency was used to define demographical features, the t-test to define the difference 
between corporate images depending on universities and gender, one way analysis of variance 
(Anova) to define differing empathy levels depending on age, grades and departments, and the 
Tukey test was applied in order to establish which group causes the dissimilarity. 

The research indicates that there are meaningful dissimilarities in sub-dimension of service (p=,000) 
communication (p=,000), belonging (p=,012), satisfaction (p=,000) and  management perspective 
(p=,000). On the other hand there is no meaningful dissimilarity in support sub-dimension (p=,168). 
(p<0,05) 

Key words: Image, University, Sports and Physical Education  

 

 

Introduction 

It is becoming increasingly necessary to 

establish the relevance of institutions for society 

in order to ensure their continuity. The actual 

functioning of such institutions may in fact be of 

less singificance than the way in which society 

perceives them. At this point we come across the 

concept of image. Performance based on strong 

images of the institutions which want to be 

appreciated and needed by society and to meet 

the society's expectations provides positive 

outcomes. 

There is a misunderstanding about the real 

purpose of image performance which is thought 

by society to change reality. However, the 

relation between the image and the reality is not 

about the refusal of reality, but rather about re-

defining reality by using different methods and 

techniqus (Bakan, 2005). 

Institutions are forced to make changes due 

to developing information technologies and 

competitive conditions. In recent years, there has 

been an increased pressure on institutions to 

explain themselves to all parts of society.  All 

partner groups in the institutions have 

impressions about these institutions as a result 

of being affected by their levels of effective 

communication. For that reason, all partners 

have images of such institutions (Küçük, 2005). 

Corporate image is a whole, incorporating all 

visual, verbal and behavioral elements (Howard, 

1998). 

Image is a thought developed in people’s 

minds during their relation and interaction with an 

object, a person or an organization attached to 

time (Okay, 2000). Corporate image is all 
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impression, the conveyor or the summary of the 

organization in people’s minds (Wilson, 2001). 

The institutions encounter rivalry and 

outward oriented construction through the effects 

of globalization. Higher education institutions are 

also globalized like other institutions. Universities 

supply their incomes not only domestically but 

also internationally. Corporate image is an 

important resource in terms of competing with 

other institutions and the creation of a positive 

corporate image has an effect on customers 

(Flavian, Guinaliu ve Torres, 2005). Universities 

try to find ways to increase their corporate 

images to attract academic staff and students 

and to increase their share of the economic field 

(Porter ve Claycomb, 1997; Melewar ve Akel, 

2005).  

In our country most of the education and 

training facilities in higher education are 

undertaken by state universities. However, the 

number of private universities increase day by 

day. Meeting the demands of students and their 

families maintaining quality is a must for higher 

education institutions. For that reason, testing 

the corporate image creates an important area of 

knowledge which can be directed towards 

corporate strategies (Köktürk, Yalçın ve 

Çobanoğlu, 2008). 

Students’ perceptions of educational 

opportunities and services are becoming 

increasingly important. As a result, studies based 

on directing, following and testing students’ 

perceptions about the qualities of service in the 

field of education should be developed (Wright 

ve O’neill, 2002).  

It is an indispensable reality that universities 

must develop different strategies to increase and 

protect their competitive capacities in fields of 

education where students are treated like 

customers. Under these circumstances, 

universities are aware of the corporate image’s 

role as a competitive capacity resource (Melewar 

ve Akel, 2005). 

It is accepted that carrying out studies into 

corporate image in universities is related to a 

specific set of circumstances. On the other hand, 

developments in new knowledge about 

technology provide new training methods in long-

distance education. Besides this, a greater level 

of fluidity in the transferal of managerial and 

academic staff will encourage students and 

teachers from different nations to travel abroad in 

order to study.(Mazzarol, 1998). These two 

factors provide a competitive advantage in 

attracting students and finding jobs for training 

and research staff together with new financial 

resources (Landrum, Turrisi ve Harless, 1998). In 

this way, corporate image is an important factor 

as a competitive advantage for  universities that 

do not want to encounter negative situations for 

their future (Parameswaran ve Glowacka, 1995).  

Universities are not content with the 

financial assistance offered by the government 

for the continuation of their existence. They have 

difficulty in performing their functions because of 

insufficient transfer of funds. As a result 

universities need to find new financial resources. 

The ability to find new financial resources is 

related to the creation of a positive and strong 

image (Cerit, 2006). Universities with a positive 

corporate image obtain new financial resources 

for the purpose of research from different 

industrial enterprises and through the help of 

different institutions and foundations. Thus, they 

have the power to continue their research.  

Universities with a good corporate image 

will attract faculty members who are respected 

and proficient in their fields. Working at highly 

prestigious universities brings with it credentials 

and  a form of social pleasure for faculty 

members. Excepting these factors, an increase 

in the number of universitıes in our country for 

the past ten years has resulted in strong 

competition in this field. Universities which aim to 

appeal to students need to be different in terms 

of market and sector conditions. Uniqueness 

should be observed both in corporate identity 

and image (İbicioğlu, 2005). If universities have 

negative corporate images it will be impossible 

for them to reach their economic and social goals 

in the long term because of the difficulty in 

finding students. 

MATERIAL AND METHODS 

This study aims to research the opinions of  

students who attend Besyo in Atatürk University 

and Marmara University with regard to these 

universities’ corporate images. 

While the research groups include the 

students at the school of Physical Education and 
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Sports at Marmara and Atatürk Universities, the 

sample group consists of 654 students, 223 of 

whom are women and 431 of whom are men. 

The questionnaire which was developed by 

Örer(2006) with additions introduced by Kaya 

(2013) was used to acquire data about corporate 

image at universities. 

The SPSS 16 statistical packet programme 

was used to evaluate the acquired data and the 

level of meaningfulness is accepted as (p<0,05). 

During the research, analysis of frequency 

was used to define demographical features, t-

test to define the difference between corporate 

images depending on universities and gender, 

one way analysis of variance (Anova) to define 

the differences between empathy levels 

depending on age, grades and departments, and 

the Tukey test was applied to find out which 

group causes dissimilarity. 

FINDINGS 

Table.1  Participants’ Information ın terms of Demographic Features 

Gender N % 

Men 431 65.9 

Women 223 34.1 

Age N % 

Between 17-21 ages  272 41,6 

Between 22-26 ages 297 45,4 

Age 27 and over 85 13,0 

University N  % 

Atatürk University 356 54,4 

Marmara University 298 45,6 

Department  N  % 

Coaching 232 35,5 

Physical Education Training 167 25,5 

Sports Management 255 39,0 

Grades N % 

Grade 1 183 28,0 

Grade 2 173 26,5 

Grade 3 163 24,9 

Grade 4 135 20,6 

Family Habitation Region N % 

Marmara 168 25,7 

Black Sea 103 15,8 

Aegean 29 4,4 

Central Anatolia 22 3,4 

Mediterranean  45 6,9 

Eastern Anatolia 233 35,6 

South Eastern Anatolia 29 4,4 

Abroad 25 3,8 

Total 654 100 

 

When table 1 is analyzed in terms of gender, it 

can be seen that  65.9% of the participants are 

men, 34.1% are women; in terms of age 41.6% 

are between 17-21 ages, 45.4% are between 22-

26 ages, 13% are 27 age and over. 

When the table 1 is analyzed in terms of 

universities, it is seen that 54.4% of participants 

are at Atatürk University, 45.6% are at Marmara 

University; in terms of departments 35.5% 

participants come from the coaching department, 

25.5% are at the Physical Education Training 

department and 39% come from the Sports 

Management Department. 

When table 1 is analyzed in terms of 

grades, it is seen that 28% of participants are in 

the first Grade, 26.5% are in Grade 2, 24.9% are 

in Grade 3 and 20.6% are in Grade 4.  

In terms of the region of family habitation, it 

is seen that 25.7% of participants live in 

Marmara, 15.8% by the Black Sea, 4.4% by the 
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Aegean, 3.4% in Central Anatolia, 6.9% come 

from the Mediterranean region, 35.6% from 

Eastern Anatolia, 4.4% from South Eastern 

Anatolia and 3.8% live abroad. 

Table.2  Comparison Between the Participants’ Opinions about The Universities’ Corporate Image Depending  

on Gender  

Sub-dimension Gender N Mean 
Std. 

Deviation 
t P(sig.) 

Service 
Women  

Men 
223 
431 

2,93 
2,21 

,579 
,658 

,324 ,000* 

Support 
Women  

Men 
223 
431 

3,25 
3,21 

,728 
,811 

1,728 ,168 

Communication 
Women  

Men 
223 
431 

3,17 
2,55 

,725 
,762 

,226 ,000* 

Belonging  
Women  

Men 
223 
431 

3,43 
2,86 

,745 
,753 

,756 ,012* 

Satisfaction 
Women  

Men 
223 
431 

3,30 
2,55 

,778 
,851 

,700 ,000* 

Management 
Perspective 

Women  
Men 

223 
431 

3,54 
3,02 

,834 
,845 

,189 ,000* 

*: p<0,05 

 

When the data are analyzed, there are 

meaningful dissimilarities in the sub-dimension of 

service (p=,000) communication (p=,000), 

belonging (p=,012), satisfaction (p=,000) and 

management perspective (p=,000). On the other 

hand there is no meaningful dissimilarity in 

support sub-dimension (p=,168). Women are 

more satisfied than men with regard to the 

service sub-dimension when female students 

(=2,93±,579) are compared to male students 

(=2,21±,658), at the communication sub-

dimension when female students (=3,17±,725) 

are compared to male students (=2,55±,762), 

and at the belonging sub-dimension when female 

students (=3,43±,745) are compared to male 

students (=2,86±,753). Women students are 

more satisfied with corporate images of the 

universities at the satisfaction sub-dimension 

when female students (=3,30±,778) are 

compared to male students (=2,55±,851), and at 

the management perspective sub-dimension 

when women students (=3,54±,834) are 

compared to male students (=3,02±,845).  

Table.3   Comparison Between the Participants’ Opinions about The Universities’ Corporate Image Depending  

on Universities 

Sub Dimension Universities N Mean 
Std. 

Deviation 
t P(sig.) 

Service 
Marmara University 
Atatürk University 

298 
356 

2,97 
2,89 

,647 
,569 

1,686 ,092 

Support 
Marmara University 
Atatürk University 

298 
356 

2.91 
2.97 

,742 
,768 

-1,090 ,276 

Communication 
Marmara University 
Atatürk University 

298 
356 

3,19 
3,11 

,718 
,753 

1,464 ,144 

Belonging 
Marmara University 
Atatürk University 

298 
356 

3,42 
3,25 

,777 
,716 

2,891 ,004* 

Satisfaction 
Marmara University 
Atatürk University 

298 
356 

3,30 
3,23 

,828 
,783 

,985 ,325 

Management 
Perspective 

Marmara University 
Atatürk University 

298 
356 

3,02 
2,97 

,843 
,834 

,713 ,476 

*: p<0,05 
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When the data are analyzed, there is a 

meaningful dissimilarity in the belonging sub-

dimension (p=,004). However there is no 

meaningful dissimilarity in service (p=,092), 

support (p=,276), communication (p=,144), 

satisfaction (p=,325) and management 

perspective (p=,476). At the belonging sub-

dimension when Marmara University’s students 

(=3,42±,777) are compared to Atatürk 

University’s students (=3,25±,716), it is clear that 

Marmara University’s students are more satisfied 

with their university’s corporate image level. 

 

Table.4   Comparison Between the Participants’ Opinions about The Universities’ Corporate Image Depending  

on Departments 

Sub Dimension Department N Mean Std. Deviation F P(sig.) 

Service 
Coaching 

Physical Education 
Sports Management 

232 
167 
255 

3,03 
2,97 
2,81 

,667 
,603 
,531 

8,256 ,000* 

Support 
Coaching 

Physical Education 
Sports Management 

232 
167 
255 

3,02 
2,93 
2,89 

,824 
,717 
,714 

1,977 ,139 

Communication 
Coaching 

Physical Education 
Sports Management 

232 
167 
255 

3,12 
3,12 
3,19 

,726 
,727 
,756 

,773 ,462 

Belonging 
Coaching 

Physical Education 
Sports Management 

232 
167 
255 

3,31 
3,37 
3,31 

,787 
,757 
,708 

,363 ,696 

Satisfaction 
Coaching 

Physical Education 
Sports Management 

232 
167 
255 

3,23 
3,35 
3,24 

,864 
,831 
,724 

1,204 ,301 

Management 
Perspective 

Coaching 
Physical Education 

Sports Management 

232 
167 
255 

3,02 
3,00 
2,96 

,846 
,864 
,815 

,308 ,735 

*: p<0,05 

As seen in the table while there is a meaningful 

dissimilarity in service sun-dimension (p=,000), 

there are no meaningful dissimilarities in sub-

dimension of support (p=,139), communication 

(p=,462), belonging (p=,696), satisfaction 

(p=,301) and management perspective (p=,301). 

The results of the multiple comparison are seen 

in Table 5. 

Table.5  Multiple comparison results of  the participants’ opinions about the universities’ corporate image 

depending on departments 

Sub-
Dimensions 

Post Hoc (Tukey Testi) 

Comparison 

Difference 

between 

mean 

Meaningfuln

ess 

 
Service 

Coaching.                     Physical Education  

                                     Sports Management 

,058 

,214 

,604 

  ,000* 

Physical Education       Coaching 
                                     Sports Management  

-,058 
,156 

,604 
  ,025* 

Sports Management      Coaching. 

                                     Physical Education. 

-,214 

-,156 

   ,000* 

   ,025* 

*: p<0,05 
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According to the multiple comparison 

results, there is a meaningful dissimilarity 

between sports management and coaching 

(p=,000), and sports management and physical 

education depratments (p=,025 ) at the service 

sub-dimensions. As a result, students at the  

Sports Management department ( =2,81±,531) 

are less satisfied with the universities’ corporate 

image at the service sub-dimension than  with 

coaching ( =3,03±,667) and physical education 

training( =2,97±,603) 

Table.6   Comparison between the participants’ opinions about the universities’ corporate image depending on 

ages 

sub dimension age n mean std. deviation f p(sig.) 

Service 
17-21 age 
22-26 age  

27 and over 

272 
297 
85 

2,95 
2,89 
2,99 

,610 
,608 
,590 

1,249 ,287 

Support 
17-21 age 
22-26 age  

27 and over 

272 
297 
85 

3,00 
2,89 
2,96 

,771 
,732 
,791 

1,510 ,222 

Communication 
17-21 age 
22-26 age  

27 and over 

272 
297 
85 

3,13 
3,14 
3,22 

,731 
,739 
,759 

,551 ,577 

Belonging 
17-21 age 
22-26 age  

27 and over 

272 
297 
85 

3,36 
3,31 
3,26 

,739 
,730 
,843 

,588 ,556 

Satisfaction 
17-21 age 
22-26 age  

27 and over 

272 
297 
85 

3,30 
3,20 
3,36 

,789 
,798 
,864 

1,595 ,204 

Management Perspective 
17-21 age 
22-26 age  

27 and over 

272 
297 
85 

3,00 
2,95 
3,10 

,841 
,829 
,858 

,973 ,378 

*: p<0,05 

when table 6 is analyzed, there is no meaningful 

dissimilarity in  the participants’ opinions about 

the universities’ corporate image depending on 

ages (p>0,05) 

DISCUSSION AND CONCLUSION 

The opinions of the students attending Besyo in 

Atatürk University and Marmara University with 

regard to the universities’ corporate image have 

been researched and the results given below 

have been concluded. 

Where the participants’ opinions about their 

universities' corporate image depending on 

gender are compared, there are meaningful 

dissimilarities in the sub-dimensions of service, 

communication, belonging, satisfaction and 

management perspective. Besides this, female 

students’ sense of corporate image is more 

meaningful. Ulucay (2012) concluded that the 

internal stakeholder group’s sense of social 

responsibility differs in gender and women 

participants’ sense of corporate image level is 

higher than men’s in the research applied at 

Yasar University with different stakeholder 

groups. Polat (2011) concluded in his research 

concerning the relation between university 

students’ sense of corporate image and 

academic success that female students find the 

university’s corporate image better in proportion 

to male students. İbicioğlu (2006) decided that 

male students perceive corporate image in a 

lower proportion to female students.  Şişli ( in his 

research applied in 2012). The universities’ 

corporate image is better for female students in 

proportion to male students. These findings 

which show that the participants’ opinions about 

their universities corporate image change 

depending on gender support our findings. In 

studies conducted by Cerit (2006), Cankurtaran 

and Özbek (2012) there are no meaningful 

dissimilarities between corporate image and 

gender. These findings contrast with our findings. 
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The differences in corporate image between 

men and women are caused by family habitation 

regions and may also be caused by the students’ 

aspirations, coming from rural life to urban life or 

from urban life to rural life, the socio-cultural life 

of their families, or social aspirations which may 

be dependent on gender.  

As a result of comparison between the 

participants’ opinions about the universities’ 

corporate image depending on universities, 

Marmara University students are more satisfied 

than Ankara University students. This result may 

result from the geographic position and the cities’ 

bigger size and the availabilities of clubs, 

facilities and job opportunities. 

At the service sub-dimension of comparison 

between  the participants’ opinions about the 

universities’ corporate image depending on 

departments, the mean of students at the sports 

management department is lower than that of 

students from the physical education and 

coaching departments. This result may occur 

from universities’ inadequate attitudes towards 

big teams due to a lack of awareness of the 

value of sports management students. 10% of 

sports management students cannot be 

employed due to the limited quota in KPSS exam 

applications which has doubled in years.  

Schools of physical education and sports and 

physical education sports science faculties have 

big roles to play in changing this situation. 

Universities ensure that students graduating from 

these departments have relevant social skills by 

creating agreements and protocols with big sport 

clubs and youth services and encouraging the 

sports ministry to notice these students.  

In conclusion, educational institutions which 

invested in sports education should create a 

good corporate image in order to attract new 

students and to meet the students’ expectations 

and satisfaction. 

This can be done through environmental 

planning, renewing schools' physical 

environment, increasing recreation areas and 

sports fields and improving them, solving 

employment problems by forming positive 

relations with sports clubs, federations and youth 

services and the sports ministry, meeting the 

need for academic and administrative staff, and 

increasing standards, developing library and 

laboratory services, arranging national and 

international panels, symposiums and 

congresses, and enhancing the range and 

number of social activities. 
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Abstract  

The psychophysical development of humans is genetically determined and influenced by a number 
of external factors. Nowadays, impacts on the physical development and physical ability of young 
men are caused by such phenomena as acceleration and civilizational or urban changes. Monitoring 
of changes in development and the influence of different factors seems to be justified as it is related 
to the understanding of processes and the introduction of  preventive measures in the field of health 
and physical fitness for future generations. New concepts for testing human physical abilities seem 
to focus on utilitarian targets related to health needs and daily human activities. 

The study was performed on a group of 211 boys from an urban area, including 75 at the age of 11, 
74 at the age of 12 and 62 at the age of 13. The study examined the strength of abdominal and trunk 
muscles (sits-up from a lying position), shoulder girdle and lower extremity muscles (overhang on a 
bar), and explosive strength of upper limbs (forward and backward medicine ball throw). Boys at the 
age of 11 years achieved the shortest distances, and boys at the age of 13 the longest distances in 
forward medicine ball throws. The results of the attained distances in backward medicine ball throws 
were also better in older boys compared to younger ones. The results of the muscle endurance tests 
were different. In both attempts, boys at the age of 12 attained better results than their younger and 
older colleagues. The development of strength abilities in boys between the age of 11 and 13 years 
has stable progress, while the observed differences in muscle endurance in boys at the age of 13 
require further monitoring and further examination of their impact in terms of quality and quantity in 
boys of prepubertal age. 

The Key words: motor skills, strength skills, muscle endurance, puberty  

 

 

 

Introduction 

Human physical development is a complex 

process leading to the achievement of full 

maturity as a morphological and functional entity 

(biological maturity). Motor development 

as a multidimensional process is disclosed in 

particular motor skills, which are determined 

genetically, and by a number of external factors, 

which affect its course in a significant way [19]. 

The most dynamic changes in human 

development occur during the first and second 

decades of life [16].  

Nowadays, such phenomena as 

acceleration and civilizational or urban changes 

have an effect on the development of young men 

and their physical fitness. Monitoring of 

developmental changes in a young man seem to 

be justified in terms of understanding the 

developmental processes and implementation of  

preventive activities in the scope of health and 

physical fitness for future generations. 

The concept of Health-Related Fitness is 

focused on health and comprises five areas of 

physical fitness, including morphological, 

musculoskeletal, motor, and cardiopulmonary 

capabilities, as well as metabolic fitness. 

New concepts of human physical fitness tests 

seem to focus on utilitarian goals related to 

health needs and daily human activity [11] (…) 

Physical fitness testing is currently based on 

fundamental reorientation and certainly has 

implications for a change in assumptions with 

regard to all fundamental intentions of physical 

education. Gradually, moving away from issues 

focused on motor and sport successes and in 
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general on temporary exercises, the objectives 

of the study moved towards health indicators and 

full capabilities. 

It is assumed that motor abilities are 

connected within the biological development of 

human beings, covering growth processes 

related to biological development and the impact 

of environmental conditions [2, 3, 4, 5]. One of two 

criteria in the physical and motor development of 

a young man is qualitative change, which 

concerns the development and improvement 

of body posture. The qualitative determinants of 

proper body posture, alongside a  well-

developed nervous system and osteoarticular 

system, are adequate strength, length and 

flexibility of postural muscles [9]. 

Both the prepubertal and pubertal periods 

are significant for the development of human 

physical ability [16]. Physically, in this phase of 

puberty a dynamic development occurs of the 

somatic and motor features. The puberty phase 

in boys usually starts between 11 and 13 years 

[16, 18]. During that period, intensive 

development affects teenage motor changes [13] 

(the so-called crisis of motor skills) 

and is commonly referred to as the second 

critical apogee of body posture defects. 

Continuous research and cross-motor 

development of the younger generation requires 

constant monitoring due to the above-mentioned 

preventive goals and civilizational changes (life 

style, organization and forms of spending free 

time). Knowledge concerning levels of physical 

fitness is a key guideline for teachers in 

programming movement activities (compensation 

for deficits, training and improvement of overall 

motor skills). 

The objective of the study was an 

assessment of the level of development of 

selected motor skills in boys during puberty. For 

the purpose of the study the following research 

questions were formulated: 1) What are the 

differences in strength abilities in boys aged 

between 11 and 13 years living in the same 

urban area? 2) Are there differences in muscle 

endurance in boys aged between 11 and 13 

years? 

Material and methods 

The study was conducted in 2009 in a gym 

belonging to Primary School No. 5 in Opole. 

Overall, 211 boys from this urban area were 

enrolled in the study, including 75 boys at the 

age of 11 years (4
th
 grade), 74 boys at the age of 

12 years (5
th
 grade) and 62 boys at the age of 13 

years (6
th
 grade).  All participants systematically 

participated in physical education classes for 

three hours per week (45 minutes at a time). The 

Local Bioethics Committee of the Medical 

Chamber in Opole approved the study. The 

somatic features of the sample of boys are 

presented in Table 1.  

Tab. 1    Characteristics of the sample. Values are 

presented as means (M) and standard 

deviation (DS) 

Stu-
dents - 
boys 
aged 

[years] 

n 

Height  
(cm) 

Weight 
(kg) 

BMI 
(Kg/height

2
) 

M SD M SD M SD 

11 75 152 6.3 49.5 6.0 16.22 1.54 

12 74 157 6.3 56.8 7.7 18.05 2.04 

13 62 169 6.8 59.5 6.3 17.58 1.44 

 

In accordance with the methodology, selected 

trials from the European Physical Fitness Test 

were used to measure physical fitness [6]. 

During the test, assessment was made of 

the muscle endurance of: the abdomen and trunk 

(sits-up from a lying position), shoulder girdle 

and upper extremity muscles (overhang on a 

bar), as well as strength abilities, allowing the 

explosive strength of the upper limbs to be 

assessed [4, 17]. The collected data was 

analysed using the STATISTICA 10 (StatSoft) 

software. A one-way ANOVA was used to 

compare the selected motor skills of boys in the 

phase of puberty at three levels of age (11, 12 

and 13 years). It was based on the assumption 

of normal distribution of the variables.  

Results 

The arithmetic mean and standard deviation for 

three age samples are shown in Tables 2 and 3. 

The differences between three age groups are 

presented in Figures 1, 2, 3 and 4. 
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Tab. 2.    Measurement results of explosive strength in 

upper limbs and shoulder girdle in pupils 

aged 11, 12 and 13 years  

Students – 
boys aged 

[years] 
n 

Strength and explosive power 

Medicine ball throw [m] 

Throw the 
ball forwards 

Throw the ball 
backwards 

M SD M SD 

11 75 3.93 0.66 4.32 0.65 

12 74 5.60 0.59 6.26 0.77 

13 62 8.54 1.16 9.00 1.08 

 

 

 

 

Tab. 3.    Measurement results of muscle strength of 

shoulder girdle and abdomen in pupils aged 

11, 12 and 13 years 

Students – 
boys aged 

[years] 
n 

Functional strength 

Overhang on 
a bar [s] 

Maximum number 
of sitting positions 

 from a resting 
position on the 

back in 30 
seconds [number 

of repetitions] 

M SD M SD 

11 75 27.00 16.14 26.11 2.80 

12 74 46.43 20.61 28.30 3.10 

13 62 26.34 17.99 27.15 2.90 

 

 

Fig. 1.     Explosive strength of upper extremities and shoulders during a trial of forward medicine ball throws.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*** p<0.0001 

The results of the forward medicine ball throw 

distances differentiate students aged 11, 12 and 

13 at a high level of statistical significance (p < 

.000). Boys at the age of 11 achieved the 

shortest distances, which are shorter by 

approximately 1.67 [m] in comparison to boys at 

age 12, and 4.61 [m] shorter that those of boys 

at the age of 13. The difference in the average 

length of forward medicine ball throws between 

students at age of 12 and 13 was 2.94 [m] to the 

disadvantage of the younger pupils. 
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Fig. 2.     Explosive strength of upper extremities and shoulders during a trial of backward medicine ball throws.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*** p<0.0001 

The distance results in backward medicine ball 

throws as well as forward medicine ball throws 

are differentiated at a high level of statistical 

significance between the mean distances 

achieved by students at the age of 11, 12 and 13 

years old (p < .000). In this attempt, the oldest 

boys again achieved the longest throw distances, 

which were approximately 2.74 [m] further than 

throws performed by boys of 12 years old, and 

about 4.68 [m] further than those of boys at the 

age of 11. Students at the age of 11 threw the 

ball with the shortest distances, and the 

difference in comparison to boys at the age of 12 

was shorter by approximately 1.94 [m]. 

 

Fig. 3.    Strength endurance of arm and shoulder muscles in groups of test students.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*** p<0.0001 
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The best results in trials on the muscle strength 

of the upper extremities and shoulders were 

attained by boys at the age of 12 and these 

results have a statistically high significance 

difference level in comparison to the results for 

the younger and older boys.  In comparison to 

boys at the age of 11, the difference amounted to 

19.42 [s], and in comparison to boys at the age 

of 13 years old the difference was 20.09 [s], 

Whereas the youngest boys achieved a slightly 

longer trial time of 0.66 [s] in comparison to the 

oldest boys, the difference is not statistically 

significant. 

 

 

Fig. 4.     Abdominal muscle strength measurements in three age groups of students. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 *** p<0.0001; **p<0.02; *p<0.04 

 

The measures of the abdominal crunch tests 

(forward trunk bend from back lying position) 

clearly differentiate the strength of the three age 

groups of students. Boys aged 12 performed 

more bends in a limited period of time than their 

younger and older colleagues. Within 

30 seconds, the oldest boys performed 1 bend 

more than their colleagues from the youngest 

group. 

Discussion 

The results of the study concerned three age 

groups of boys from the same urban area and 

from the same school community (a residential 

area and one of the largest schools in the city). 

The evaluation of selected motor skills in boys 

aged between 11 and 13 was related to strength 

skills (explosive strength) and muscle endurance 

(shoulder girdle and abdominal muscles). The 

study indicates that boys in the initial phase of 

puberty differ significantly in terms of their motor 

abilities. 

The difference between the age samples of 

students in both trials of medicine ball throws 

(reflecting the explosive strength of upper 

extremities, shoulder girdle and trunk muscles) 

were significant at a very high level of P-value. 

Much better outcomes were obtained by the 

oldest pupils when compared with younger boys. 

Boys at the age of 13 were able to perform 

approximately 34% longer forward throws than 

their colleagues at age of 12, and as much as 

54% longer throws than students at the age of 

11. The difference in the length of forward throws 

between the youngest students and those at the 

age of 12 years old varied by 30%. A similar 

trend was observed during forward medicine ball 

throws overhead. During the trial, boys at the 

age of 12 attained approximately 30% greater 

distances than their colleagues at the age of 11, 

 



Bożena Wojciechowska–Maszkowska, Marcin Wieloch 
 

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 

28 

which differed by 52% from the boys of 13. The 

difference in distance of backward throw lengths 

between the youngest students and those aged 

12 varied by approximately 30%.  

A similar trend was shown in a previous 

study from 2013 in a population of children aged 

from 10 to 12 from the town of Bochnia [8]. Also, 

among children of Polish emigrants living in 

London, boys aged 12 definitely prevail in 

obtaining longer distances in throwing medicine 

ball than the youngest ones. The present results 

are consistent with research by Pietraszewska 

[12]. She examined the development of children 

aged between 7 and 14 living in the countryside 

over a decade (1991-2000). The results suggest 

that after a slight slowdown, the increase in 

explosive strength development in boys aged 

between 9 and 11 is followed by its dynamic 

growth in boys at the age of 13 and 14. 

Asienkiewicz and Waddych’s study indicates that 

there is a relationship between morphological 

features and selected motor abilities, combined 

with living environment [3]. 

Boys at the age of 12 achieved the longest 

time in the muscle strength of upper limbs and 

shoulders (overhang on a bar), as compared to 

boys at the age of 11 (established at around 

42%), and to peers at the age of 13 (by 

approximately 43%). A curious phenomenon in 

the presented results is the longer overhang time 

achieved by the youngest participants in the 

tests, when compared to the oldest students 

(although the difference is not significant 

statistically). Archacka examined the impact of a 

complex spa treatment programme on physical 

fitness in children and adolescents who are 

overweight or obese. The group of boys at the 

age of 11 achieved the best outcomes in 

overhangs with bent arms, in comparison to boys 

at the age of 12 and 13 [1]. Moreover, better 

results were achieved by boys from the older age 

group than by boys at the age of 12. The present 

study is consistent with Pietraszewska’s 

research and suggests that boys at that age 

seems to be characterized by greater regularity 

in the development of motor skills. The increase 

lasts till the age of 12. However, a slight 

regression in the process may appear at puberty 

[13]. Sunil Dutt performed research on a sample 

of 797 boys aged between 8 and 12. She found 

that better results of arm and shoulder muscle 

endurance were achieved by boys aged between 

13 and 18, in comparison to boys aged 8 to 12 

[5]. However, Górniak’s study of a sample of 

children attending rural school revealed that boys 

at the age of 13 and 14 demonstrate the greatest 

capacity for functional strength [7]. In this 

case, living environment and ways of spending 

free time could have an effect on the differences. 

The results of the abdominal muscle 

endurance (trunk bends lying back) test again 

clearly differentiate the age groups of boys. Boys 

at the age of 12 performed more bends in a 

limited period of time than their younger and 

older peers. Archecka found similar results [1]. 

However, Kazimierska and Spieszny [8] suggest 

that abdominal muscle strength increases 

with advancing age. Worth noting are the results 

of tests on a large population of boys at the age 

of 10 to 13, which covered characteristics of 

anthropometric features and physical abilities in 

Brazilian boys who had started sports training 

(football) [10]. The results of these studies 

indicate that older boys are more physically 

adept than younger boys in almost all trials. 

One exception was the test of agility: boys aged 

11 attained better results than boys 

aged 12 and 13. Dominant strength of the upper 

part of the body can be observed in boys aged 

from 8 to 18, when compared to the strength of 

the abdominal muscle, hips and lower 

extremities [5]. Furthermore. the study performed 

across a population of 400 children aged 5 to 14 

years (including a group of 200 boys) indicated 

that the strength and endurance of muscles 

constantly increases from 8 to 14 years, with 

fluctuations at the age of 11 to 13 [14]. 

Conclusions 

The results of the study on the development of 

selected motor skills in boys in the phase of 

puberty suggests the following conclusions: 

1) The progression of arm strength is 

significantly related to age. Boys aged 13 

showed the best explosive strength of their upper 

limbs and shoulders in comparison to boys aged 

12 and 11 years old. This can be useful 

information for the execution of the target and 

tasks of physical education (and elective 

courses) and pre-selection for sport. 
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2) Boys of 12 years old demonstrate 

significantly better stomach muscles and muscle 

capacity of the shoulder and arm girdle as 

compared to boys aged 11 and 13 years old. 

Boys aged 13 years scored significantly worse in 

muscle strength of shoulders and arms than 

boys aged 11 years. The results for boys aged 

13 suggests a significant decrease in the ability 

of muscle strength. This indicates the importance 

of continuously monitoring the development of 

physical fitness and implementing appropriate 

compensatory programmes or prevention during 

adolescence. 
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Abstract 

The aim of the study was to assess the leadership style of soccer coaches who work in youth 
development clubs in the city of Barueri- SP, Brazil, implementing  descriptive research based on the 
application of the Scale ELRE version of self-perception. 25 male soccer coaches participated in the 
study, aged  between 24 and 57 years (average 41.32±11.65 years) and the statistical treatment of 
data applied the calculation of Cronbach's Alpha for reliability, mean, standard deviation and median 
for the dimensions of the instrument. The results related to the Alpha showed stability of the 
instrument with a total value of 0.87. Regarding the mean, median and standard deviation for each 
dimension, it has been found that the situational dimension was of 4.21±0.84 (median=4), social 
behavior support was 3.71±1.31 (median=4), in behavior training-instruction was 4.46 ±0.74 
(median=5), for the democratic dimension the average was 3.16 ±1.12 (median=3); autocratic was 
3.06 ±1.48 (average=3) and finally concerning the dimension positive reinforcement was revealed at 
an average of 4.28 ±0.97 (median=5). Therefore, on the basis of the data analysis we can infer that 
in soccer the predominant behavior of coaches consists of the adoption of positive reinforcement and 
training-instruction. 

Key words: Soccer; Leadership Style; Coaches. 

 

 

Introduction 

Soccer is a sport that arouses interest as it lends 

itself to a wide array of interventive 

practices.However, the leadership style and 

technique of management can influence and 

determine the way athletes' play. 

Management comprises a cluster of a few 

factors: planning, organizing, leading, and 

controlling [8]. Within the subarea of 

management and leadership in sport are lines of 

research related to human resource 

management, leadership and effectiveness of 

sports teams, social responsibility, sports 

organizations, resources, organizations, sports 

and competitive advantage [12]. 

Therefore this study is focussed upon 

issues of leadership and effectiveness amongst 

sports teams, as coaches also resemble 

managers, bearing in mind that all those involved 

in the game aim towards a single goal which 

requires both effort and time. 

Leadership within sports groups presents a 

degree of complexity way due to the presence of 

both an external leader (coach) and an inner 

leader (captain). Recognition of this dual 

leadership can promote the success of the team, 

so leadership refers to the influence an individual 

has on his teammates around the same goal, 

represented in the sport by the coach/athlete 

relationship [13]. 

The leadership displayed by soccer 

coaches can be crucial and decisive in decision 

making within the context of a group of players. 

The longer the effective leadership of a coach 

over his team, the greater the cohesion and 

understanding of the distribution and specific 

roles of each team member [14]. 

Leadership is required and is present in all 

groups and types of human organization, 

especially in business between  departments. In 
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sports the same process is applied, either in 

relation to coaches, managers or athletes in a 

team. On an  individual basis it is important for all 

functions where the leader needs to understand 

people and know how to lead them [4].   

Leaders are chosen by the group, or can 

emerge spontaneously in the group, and the 

latter are more effective because they have the 

respect and support of team members or the 

group as a whole. Usually, leaders that emerge 

spontaneously in the group have special skills or 

great leadership ability in the sport [1]. 

In fact it is extremely important to 

understand that the interactive and functional 

relationships established by coaches and 

athletes with teams, teammates, officials and 

spectators, offer a framework for inter-personal 

relationships. This has led to a psychosocial 

perspective in our research into the behavioural 

exchanges which occur  between coaches and 

athletes within a football team [15]. 

Leaders have a variety of personality traits. 

There are specific features that make a 

successful leader. However, the most important 

characteristics can be listed as follows: integrity, 

flexibility, loyalty, trust, responsibility, honesty, 

preparation, resourcefulness, self-discipline and 

patience [16]. 

This present study uses the 

multidimensional model of leadership proposed 

by Chelladurai and Saleh [3], in which we want to 

analyse the soccer coach’s behavior in relation 

to six dimensions.  

Therefore a coach with democratic behavior 

promotes greater participation of athletes in 

decisions concerning the objectives of the group. 

Coaches who advocate social support are 

characterised by concern for the wellbeing of the 

individual players, a desire to create a positive 

atmosphere in the group, and the relationship 

with the athletes. If possible, the coach can even 

assist athletes with their social problems, and 

thus ends up being part of their personal life [5]. 

Coaches involved in the dimension of 

positive reinforcement aim to psychologically 

empower the athlete by encouraging them, 

particularly when they make mistakes [5]; thus it 

is possible that the coach creates opportunities 

for this athlete to achieve success, and possibly 

offers rewards. 

Training from an educational dimension 

searches for the athlete's best and greatest 

performance and is therefore technically 

demanding and hard, so as to instruct athletes in 

technical and tactical competences. The 

autocratic coach is independent in decision 

making using their authority. Finally, a situational 

coach is one coach who takes into account 

momentary elements like the game, the crowd, 

the weather; they seek to establish individual 

goals and forms of reaching them, and this type 

of leadership seeks to identify qualities, taking 

into account the maturity and the technical level 

of athletes, so looking for ideal positioning on the 

pitch [5]. 

In this manner the present study aimed to 

verify which leadership style soccer coaches 

active in the city of Barueri – São Paulo, Brazil 

perceive themselves to apply, and therefore test 

the reproducibility of the Revised Leadership 

Scale for Sport (named in Brazilian Portuguese 

as ELRE). 

METHOD 

This study consisted of descriptive research, 

since it observed, analyzed and correlated 

events or phenomena (variables) without 

manipulating them [2]. The subjects of the study 

were twenty-five soccer coaches (N:25) aged 

from 24 to 57 years (mean age 11.65 ±41.32 

years, variation coefficient of 28.19%), 

determined by convenience sample, operating in 

men's teams in the city of Barueri, São Paulo, 

Brazil, who have been in their current position for 

about 6 years and 5 months, where 30% have a 

graduate degree in Physical Education and the 

remaining are registered at the Regional Council 

Physical Education - CREF /SP, and have been 

in soccer over a period of eight years on 

average, having developed different roles in the 

soccer context. 

The instrument used was the Revised 

Leadership Scale for Sport – ELRE proposed by 

Costa [5] and Costa and Samulski [6]. Its first 

version was developed and validated by Zhang, 

Jensen & Mann [17]. 

 This scale (ELRE) contains 60 issues 

distributed among the 6 dimensions: Behavior 

Democratic or BD (12 issues), Social Behavior 

Support or SBS (08 issues), Positive Behavior 
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Reinforcement or PBR (12 issues), Behavior 

Training-Instruction or BTI (10 issues), AUTB or 

Autocratic Behavior (08 issues) and Behavior 

Situational Consideration or BSIT (10 issues). 

The instrument aims to assess the 

leadership style of the technicians using a Likert 

scale of five points and five answer options 

which are accompanied by the following 

expressions: always (100%), often (75%), 

occasionally (50%) rarely (25%) and never (0%). 

The coaches completed the following 

documents: 

1) Consent for a Term of Commitment, 

complying with the ethics of the research; 

2) An identification Questionnaire: inserting data 

concerning professional experience of the 

coach in the sport; 

3) ELRE Instrument aiming to  identify, from the 

coach's point of view, certain factors 

regarding their real leadership profile. 

From the results obtained by applying the 

questionnaires, analysis of the data with the 

calculation of Cronbach´s Alpha was performed 

to verify the reliability of the instrument and the 

mean, median and standard deviation, followed 

by the Mann-Whitney test (p≤0.01 and p≤0.05) in 

order to highlight differences between the 

averages of the results of each dimension that 

the instrument proposed to evaluate. Internal 

consistencies were assessed by the following 

techniques: Kuder- Richardson and Cronbach's 

Alpha [11]. SPSS- DATA EDITOR, version 18.0 

for Windows was used to perform all statistical 

analyses. 

RESULTS AND DISCUSSION 

The results related to the Alpha´s coefficients 

showed stability of the instrument with a value of 

0.87; Alpha of 0.546 to behavior situational, 

social behavior support´s Alpha was 0.564, the 

Alpha of training-instruction was 0.750; 0.810 for 

the Alpha of democratic behavior; the autocratic 

behavior Alpha was 0.502, the Alpha for positive 

behavior reinforcement was 0.685, note Table 1. 

According to the results, we can say that the 

proposed instrument presents stability and 

reliability with the results revealed and thus 

reliability in its reproduction, hence the results of 

the answers are reliable. 

 

Table 1.  Results of Alpha´s Coefficient for each scale 

dimension (ELRE). 

DIMENSIONS 
ALPHA´S 

COEFFICIENT 

Behavior Training-Instruction 
(BTI) 

0.750 

Social Behavior Support 
(SBS) 

0.564 

Behavior Situational 
Consideration (BSIT) 

0.546 

Behavior Democratic (BD) 0.810 

Autocratic Behavior (AUTB) 0.502 

Positive Behavior 
Reinforcement (PBR) 

0.685 

Total  0.876 

*Alpha´s maximun value = 1.0 

The first test showed Alpha 0.86 for total ELRE 

more equivalent to the current study; regarding 

BD 0.84, PBR of 0.85, 0.65 for BSIT, SBS was 

0.71, 0.41 to AUTB, and 0.83 for BTI [6]. 

Compared with the results of Costa, 

Samulski and Costa [7] the results of all soccer 

coaches with Alpha was 0.86 for ELRE, followed 

by Alpha 0.84 BD, 0.46 for AUTB, Alpha of 0.80 

for dimension to SBS; 0.83 for PBR; 0.62 

Alpha´s for BSIT and 0.52 for the dimension 

"behavior-training instruction." 

Table 2: Average, standard deviation and median of 

each dimension of the scale. 

DIMENSION 
AVARAGE (ST. 

DEVIATION) 

 
MED
IAN 

 

Behavior Training-
Instruction (BTI) 4.46 (±0.74) 5 
Social Behavior 
Support (SBS) 3.71 (±1.31) 4 
Behavior Situational 
Consideration (BSIT) 

4.21 (±0.84) 
4 

Behavior Democratic 
(BD) 3.16 (±1.12) 3 
Autocratic Behavior 
(AUTB) 3.06 (±1.48) 3 
Positive Behavior 
Reinforcement (PBR) 4.28 (±0.97) 5 

 

In a more recent study, evaluating twenty 

soccer coaches, the result of overall Alpha of the 

instrument was 0.86, confirming its reliability [9]. 

Counting the average results of each dimension, 

we can observe that the values presented are 
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the dimensions prevalence workout training-

instruction (4.46), situational (4.21), and positive 

reinforcement (4.28), and compared with the 

study Hirota et al. (2011) situational dimension 

showed an average of 4.45, size workout 

instruction averaging 4.42 and positive 

reinforcement with an average of 4.12, so values 

close study. The result of training instruction was 

4.64, with an average enhancement of 4.27; an 

average of 4.18 for situational, following the 

other dimensions with values below the average 

of three points [7]. 

The study involving the mode of volleyball 

performed, revealed that the profiles of 

ideological leadership behavior described by 

coaches facing their teams were significantly 

associated with high performances in social 

relations [10]. 

The behavior of the coach tends to 

influence the performance of athletes during 

matches directly. This influence does not always 

happen in a positive way, which means that 

many negative outcomes depend on the 

behavior of the team coach [1]. 

Another testing of the instrument that allows 

us to gauge the difference between means within 

each dimension, follows in Table 3. 

Observing the results in comparison of the 

averages, we see that the relationship between 

the dimensions workout instruction is effectively 

distinguished between the results (average: 

4.46) with positive reinforcement (average: 4.28), 

which showed no significant difference, in other 

words the technical soccer analyzed shows 

characteristics of both instruction and positive 

reinforcement training. 

Another finding was evidenced between the 

democratic dimension (average: 3.16) and 

autocratic (average: 3.06), demonstrating that 

they are confounded, in other words, with no 

significant difference between the two. 

 

 

 

 

 

 

 

Table 3.  Results comparing the averages within each 

dimension of the scale. 

  *Significant differencs 

The results of mean and median values 

shown by the instrument revealed that the 

coaches' characteristics are evaluated 

predominantly relating to dimensions of training 

instruction of positive reinforcement and 

situational, and ends when the dimensions 

together, positive reinforcement training and 

education do not differ statistically. Therefore, 

these are coaches who desire to strengthen the 

psychological aspects of athletes, offering more 

autonomy and seeking to encourage them to 

overcome difficulties. With reference to workout 

instructions this is associated with the quest for 

best technical and tactical performance, 

demanding better performance. In relation to 

positive reinforcement and situational no 

differences were found, so the same technicians 

also take into account momentary situations 

arising from the acyclic aspect that football 

presents, watching the overall context of the 

game. 

The features of democratic and autocratic 

dimension also confuse in this study, where no 

stands on the other (p=0.720). Among other 

assisted comparisons in Table 03 all results were 

DIMENSION 
(AVERAGE) 

DIMENSION 
(AVERAGE) 

MANN 
WHITNEY 

Behavior Training-
Instruction (4.46) 

SBS (3.71) 0.000* (p≤0.01) 

BSIT (4.21) 0.000* (p≤0.01) 

BD (3.16) 0.000* (p≤0.01) 

AUTB (3.06) 0.000* (p≤0.01) 

PBR (4.28) 0.058 (p≤0.05) 

Social Behavior 
Support (3.71) 

BSIT (4.21) 0.001* (p≤0.01) 

BD (3.16) 0.000* (p≤0.01) 

AUTB (3.06) 0.000* (p≤0.01) 

PBR (4.28) 0.000* (p≤0.01) 

Behavior 
Situational 
Consideration 
(4.21) 

BD (3.16) 0.000* (p≤0.01) 

AUTB (3.06) 0.000* (p≤0.01) 

PBR (4.28) 0.050* (p≤0.05) 

Behavior 
Democratic (3.16)  

AUTB (3.06) 0.720 (p≤0.05) 

PBR (4.28) 0.000* (p≤0.01) 

Autocratic Behavior 
(3.06) 

PBR (4.28) 0.000* (p≤0.01) 
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significant. Thus, the results of the dimensions 

are statistically different. 

 

CONCLUSIONS 

Regarding the reproducibility of the instrument, it 

performed well in our sample, producing good 

results in terms of stability, reproducibility, and 

reliability. Soccer coaches display features within 

the  dimensions of workout training-instruction, 

positive reinforcement and situational, which are 

mixed in order to get better performance from 

their groups. 
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Abstract 

The purpose of the study was to analyze index changes of the flow-volume curve during training of 
elite futsal players. 

The conducted monitoring of respiration rates shows multidirectional responses of bronchial tubes of 
the respiratory system, vegetative nervous system, local cell and humoral factors. 

The orientation of the processes to adaptation and enhancement of the oxygen transport function at 
submaximal loads is developed in the opposite direction among 15% of the subjects, which can 
result in limiting the effect of bronchismus, edema and mucus hypersecretion to the oxygen delivered 
to the alveolus and ultimately, decrease physical working capacity. 

The dynamic monitoring of the training process when estimating the flow-volume curve indices 
ensures (especially in youth team players) early detection and correction of exercise-induced 
bronchospasm, specifying its etymology and making an early diagnosis and pharmacological 
intervention, that makes training and competitive processes more efficient. 

Key words: futsal, functional status, external respiratory system, elite athletes. 

 

 

 

Relevance 

Given the modern conditions of intensification of 

loads in sports activity new scientific criteria 

should be developed to estimate the functional 

state of the respiratory system of qualified 

athletes [2, 4, 5]. An athlete’s body influenced by 

permanent loads is characterized by specific 

conditions that are extremely rare for an average 

person. Elite futsal players usually cope well with 

acute and chronic fatigue, and overtraining due 

to excessive physical loading [1, 3]. 

Increased and extreme physical loading in 

sport limit physical activity due to the 

development of bronchial obstruction, cellular 

infiltration of the bronchial mucosa, and 

remodeling of the respiratory tract. Depending on 

the loading volume the capacity of the vascular 

capillary bed increases, along with blood 

viscosity, extended mucociliary clearance time, 

while increased pulmonary engorgement at 

maximum loading in qualified athletes results in 

compression of the vessels of the pulmonary 

circuit and development of acute respiratory 

distress syndrome. It serves as a basis for the 

respiratory tract remodeling: respiratory muscle 

hypertrophy occurs, subendothelial fibrosis is 

developed, the decrease in elasticity of the 

bronchial wall is marked, along with ruptures of 

alveoli and pulmonary capillary occlusion under 

mechanical and oxidative stress, increased tone 

of the sympathetic ANS, which leads to 

vasoconstriction and reduction of the vascular 

bed. 

Recently, researchers have been more 

interested in nitric oxide (II) (NO) as a significant 

biomarker of immune inflammation. The 

concentration of nitrogen oxide in the exhaled air 
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(NOex) increases significantly especially in the 

case of eosinophilic airway inflammation. 

However, despite the extensive experience of 

using this marker, some aspects are still 

interpreted ambiguously. The relevance of 

measuring the athletes’ NOex level is little 

studied [6-9]. 

It is therefore vital to define the clinical 

relevance of the NOex level in qualified athletes 

under strenuous loading to estimate the 

comparability of this marker with bronchospasm 

manifestations of physical loading, as well as to 

predict bronchial hyperresponsiveness. 

The purpose of the present study was to 

analyze index changes of the flow-volume curve 

during training of elite futsal players. 

Materials and methods 

The study involved 26 members of the Russian 

national futsal team (youth and first team, 2012) 

aged 18-29 years. The study was performed 4 

times: in the morning on an empty stomach, after 

a workout (in the aerobic mode), after training 

(during submaximal anaerobic exercise), in the 

early recovery period using a portable 

electrochemical NO-analyzer (“NObreath”, 

Bedfont Scientific Ltd.). 

To assess changes in the status of external 

respiratory function a spirogram was recorded 

using the spirograph "Spiro Spectrum" by 

Neurosoft. The spirogram was used to estimate 

the following indicators: vital capacity (VC), 

forced vital capacity (FVC), forced expiratory 

volume in 1 second (FEV1), FEV1 / FVC ratio), 

average air flow rate in the middle of the forced 

expiration between 25 and 75 % FVC ( SOS 25-

75), peak flow rate (PFR), instant expiratory flow 

rate 25 % FVC (MEF25), instant expiratory flow 

rate 50 % FVC ( MEFR50 ), instant expiratory 

flow rate 75 % FVC (MEF75). 

Results and discussion 

Proceeding from the spirographic monitoring of 

athletes, the majority of those examined in the 

analysis of the flow-volume curve had an 

increase of velocity and volume respiratory 

indices, which can be described as adequate 

adaptive responses of the respiratory system, 

particularly lung ventilation, to the training load 

(Fig. 1). 

With the increase in intensity of physical 

loading during exercise there was a rise in the 

indicators of respiratory spare abilities (FEV1, 

FVC, MEF50-75) and of mobilization readiness 

of the respiratory system to perform additional 

loading (Fig. 2). These changes were due to 

involvement of bronchial tubes and bronchioles 

of the distal respiratory system. The detected 

capacities indicate the presence of the backup 

resource of the respiratory system in a group of 

examined athletes. 

High tolerance of endurance exercises in 

the studied group of athletes, the chance of 

growth in fitness and sports skills is expected. 

However, some athletes (12%) noted the 

emergence of maladaptive changes with the 

increase in training loading up to submaximal 

level.  

The findings prove the reduction of the flow-

volume curve indices, characterizing speed 

capabilities of the respiratory system. 

According to the analysis of the results, the 

deterioration in the external respiratory function 

is mainly caused by bronchial obstruction due to 

dysregulation of the autonomic tone with the 

activation of the parasympathetic division of the 

autonomic nervous system, reflex decrease of 

bronchial obstruction in response to lower levels 

of surfactant in the alveoli, which are observed 

as a consequence of hypoxic activation of lipid 

peroxidation processes in response to 

submaximal loading.  

 

 

 

 

 

 

 

 



AN INTEGRAL ESTIMATION OF THE FUNCTIONAL STATUS OF THE EXTERNAL  
RESPIRATORY SYSTEM OF QUALIFIED FUTSAL PLAYERS 

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 

39 

 

Fig. 1. Indices of external respiratory function in qualified futsal players in the dynamics of physical loading.  

 

 

 

Fig. 2. Indices of external respiratory function in qualified futsal players at the build-up of intensity of physical 

loading 

 

bpm 

 
 

 

The mean level of NOex was 14,2±0,7 ppb 

at rest, 21,2±0,4 - after a warm-up, 13,4±0,6 - at 

build-up of intensity of physical loading, 15,7±0,5 

- in the recovery period (Fig. 3). 

A significant increase in NO production is 

marked at the build-up of physical loading and 

preserved overproduction of nitric oxide with 

exhaled air – during recovery. 

These dynamics show the fluctuation in 

NOex in the area of pathological values, 

probably associated with a possible immune 

inflammation. The estimation of FER in the 

examined athletes has not revealed a 

diagnostically significant decrease in FEV1 

MEF25 -75 in the dynamics of physical loading. 
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Fig. 3. Expiratory nitrogen oxide in qualified futsal players in the various modes of physical loading. 

NOex  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Motor mode 

Note. Significance of differences at p<0,05 

 

Conclusion 

The changes detected in elite futsal players 

indicate the need to reduce the intensity of cyclic 

and speed-strength loading of submaximal 

power during the training process. 

The conducted one-time screening of the 

dynamics of changes in the concentration of 

nitric oxide in the exhaled air with the increase in 

the intensity of physical loading in the youth team 

has detected the undulating dynamics of NO 

products, significantly associated with the 

intensity of anaerobic work. The increase of the 

NO values above 20 ppb for individual athletes 

indicates a possible risk of overproduction of this 

biomarker along with the subclinical process of 

immune inflammation in the respiratory tract. The 

lack of significant decrease in FEV1 in the 

examined athletes testifies to sufficient 

compensatory changes and the high respiratory 

potential of athletes who train for speed, strength 

and endurance abilities. Athletes with average 

and high production of nitric oxide should be 

regarded as a high risk group for bronchial 

hyperresponsiveness with constant monitoring 

not only of the national team, but also at club 

level.  

In terms of preventive measures  it is 

desirable to strengthen protein, vitamin and 

mineral components in the diet, use 

antihypoxants (succinic acid, coenzyme Q10, 

mildronat, cytochrome C) during specialized 

training and in the competition period, regulators 

of lipid metabolism in the pre-seaon (L-carnitine, 

lipoic acid), and antioxidants in the competition 

period (vitamins A, C, E, B5, B- carotene). In-

depth phased medical supervision is 

recommended (once every 3 months).  

The monitoring of the indicators of the 

external respiratory function has shown mixed 

reactions of bronchial tubes of the respiratory 

tract, autonomic nervous system, local cellular 

and humoral factors. 

The orientation of the processes to 

adaptation and increase of the oxygen transport 

function at submaximal loading undergoes 

reverse development in 15 % of patients which 

can lead to the realization of the limiting effect of 

bronchospasm, edema and mucus 

hypersecretion in response to oxygen supply to 

the alveoli, and, in turn, provoke a decrease 

inphysical working capacity.  

Dynamic monitoring of the training process 

in the evaluation of the flow-volume curve indices 

enables (especially in youth team players) to 

identify at an early phase and correct 

bronchospasm, caused by physical loading, to 

clarify its etiology and implement early diagnostic 

and pharmacological interventions to enhance 

the effectiveness of the training and competitive 

processes. 
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