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Effect of Wingate-based high intensity interval training on aerobic
and anaerobic performance of kick boxers
Akgül M.S.ABCDE
Kastamonu University School of Physical Education and Sports, Kastamonu, Turkey

Authors’ Contribution: A – Study design; B – Data collection; C – Statistical analysis; D – Manuscript
Preparation; E – Funds Collection.
Abstract
The aim of this study was to investigate the effects of two-week high intensity interval training (HIIT) on
Purpose:
Material:

Results:
Conclusions:
Keywords:

aerobic and anaerobic performance of kick boxers.
24 male kick boxers (age 19.39 ± 0.72 y, body mass 74.14 ± 6.22 kg, height 177.95 ± 5.29 cm) volunteered for
the study. Participants were randomly divided into two groups: experimental and control. As well as routine
training program, experimental group carried out Wingate-based HIIT 3 times per week for two weeks.
Wingate protocol was as follow: 4 repetitions with 4 mins recovery (4X30sn all-out effort) during the first
week, 5 repetitions with 4 mins recovery (5X30sn all-out effort) during the second week. In order to determine
aerobic capacity, 20m shuttle run test was used while Wingate anaerobic test was used to determine
anaerobic performance. Descriptive statistic was used to demonstrate mean values and standard deviation
of the variables. Non-parametric Mann Whitney-U test was used to show the differences between groups.
Wilcoxon Signed Rank Test was used to compare intra-groups results from pre and post-test applications.
There was no significant difference between groups during pre-test measurements There was significant
difference in PP, MP in experimental group compared to control during the post-test measurements. There
was no difference in body mass, body fat (%) and predicted VO2max in both groups between measurements.
According to intra and inter-group results, it can be concluded that two-week Wingate-based HIIT can be
used to improve aerobic and anaerobic performances of kick boxers.
aerobic performance, anaerobic performance, high intensity interval training, kick box.

Introduction1
Kick box is a combat sport which derives from karate,
thai box and west box and mainly depends on kick and
punch to defend oneself. A kick box match comprised
of 3 rounds and each round lasts 2 minutes. This sport
requires not only speed and technical ability but also high
power and endurance [1, 2]. Kick box arouses curiosity
around the world as it is thought to be effective way to
defend oneself, increase muscle power and keep the body
fit.
Energy mechanisms should be taken into account
when kick box trainings are planned. Kick box,
characterized by short-term high intensity actions,
involves both aerobic and anaerobic energy systems.
It is stated that energy system contribution to kick box
is 70-80% anaerobic and 20-30% aerobic [3]. During a
kick box match, more than 50% of ATP is provided by
aerobic metabolism [4]. Therefore, it is very important
to have a high level of aerobic and anaerobic capacity for
kick boxers in order to maintain high intensity efforts and
enhance recovery between matches.
It is advised that energy systems can be developed
with different training methods such as long-term and
submaximal loads for aerobic performance, 3-8 seconds
maximum loads for alactic anaerobic energy system and
30-90 seconds submaximal loads for lactic anaerobic
system [5].
High intensity interval trainings have stood out
recently in terms of enhancing both aerobic and anaerobic
© Akgül M.S., 2019
doi:10.15561/20755279.2019.0401

capacities. This method not only lead to fast adaptation
but also shorten the training duration [6, 7]. There are
studies that suggest that 6 HIIT for 2 weeks significantly
improved aerobic and anaerobic capacities and metabolic
functions [8, 9]. This method pays more attention as it
shortens the duration of training, enhance both aerobic
and anaerobic energy systems, metabolic functions and
physical performance when compared to traditional
aerobic training programs [10, 11]. When researchers
examined how HIIT was so effective, they found that
HIIT affects PGC-1 α (Peroxisome proliferatoractivated
receptor gamma coactivator 1-alpha) receptor activation.
The more active this receptor is, the more ATP is produced.
Moreover, when activation of PGC-1 α increases, the
effect of MRNA in the mitochondria increases and thus
the duration of mitochondrial adaptation shortens. It is
known that activation of this receptor is directly related
to intensity of training. HIIT method stimulated this
receptor more than traditional endurance trainings. HIIT
application was reported to increase the activation of
this receptor and thus more energy is produced, which
improves maximal activity level by improving muscle
oxidation capacity [12].
In addition, it is well-known that other physiological
variables should be taken into account when HIIT is used
as a training method. These physiological variables are
load intensity, duration, recovery duration and content,
exercise method, repetition number, set number and
duration and content between sets. It has been reported
that change in any of these variables may affect acute and
chronic physiological answers to training [13].
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As a result, the aim of this study was to investigate
effects of Wingate-based HIIT on aerobic and anaerobic
performances of kick boxers.
Material and Method
Participants
Twenty-three male kick boxer (age 19.39 ± 0.72 y,
body mass 74.14 ± 6.22 kg, height 177.95 ± 5.29 cm)
voluntarily participated in this study. Participants were
informed about the study in detail. All participants were
told to refrain from strenuous training, food consumption
2 hours before the experiment, not to change their food
habits and consume alcohol.
Study design
Experimental study design was used. 24 male kick box
athletes who regularly trained voluntarily participated in
this study. They were randomly divided into two groups:
experimental and control. As well as their training routine,
experimental group carried out Wingate-based HIIT 3
times per week with 1 day intervals for two weeks. Each
training session involved a 10 min warm-up followed by
a HIT program consisting of 4-5x30 s all-out sprints with
a 4 min recovery. A 5 min cool down period was then
performed. Body fat percentages, aerobic and anaerobic
performances of the athletes were evaluated before and
after the study. Pre and post tests were carried out 72
hours before and 48 hours after the training, respectively.
All participant followed the same diet throughout the
study.
Study protocol
Height, body mass index (BMI), body fat weight,
body fat percentage (BFP), aerobic capacity (VO2
max), anaerobic capacity, were measured before and
after the training. To find the aerobic strength of the
subjects, 20m shuttle run test was applied. All-out 30s
WanT was applied to determine anaerobic performance
of the athletes. Height was measured with a stadiometer
(Holtain, England) and body mass was measured with
Jowan Segmental Body Composition Analyzer (Korea)
to the nearest 100 gr.
High Intensity Interval Training Program
As well as their training routine, experimental group
carried out Wingate-based HIIT with a resistance equal
to %7.5 of body weight 3 times per week for two weeks.
Athletes carried out four HIIT (4X30s) during the first
week and 5 repetition (5X30s) during the second week.
Control Group Training Program
Control group practiced typical kickbox training for 3
days with 1 day intervals for two weeks. During the first

and second weeks of the training plan a and plan b were
performed, respectively. Athletes used all the protective
materials that are used during the competition.
Plan a: After 20 minutes of warm-up, athletes
performed 5 different technique combinations specific to
kickbox competitions for 2 minutes with 1 min intervals.
Then, athletes performed 3 different games specific to
kickbox competition in order to improve distance control
for 2 minutes. Lastly, athletes were paired and carried out
3 round simulated kickbox fight.
Plan b: athletes performed the same program as the
first week with increased number of repetitions and
content of the techniques. Following a 20 min warm-up,
athletes applied 7 different combinations of attack and
defense techniques. Combinations lasted 2 min with 1
min intervals. Then, 5 X 2 min imaginary workout was
carried out with 1 min intervals. At last, athletes were
paired and carried out 3 round simulated kickbox fight.
Statistical Analysis
Descriptive statistic test was used to show mean
and standard deviation of the variables. The differences
obtained from two groups were evaluated inter and intragroup. Mann Whitney-U Test was used to determine the
differences between two groups. Wicoxon Signed Rank
Test was used to determine intra-group differences.
Statistical analysis was carried out with SPSS 22 and p
value was set at p<0.05.
Results
Table 1 presents anthropometric profile of the athletes.
Table 2 presents body mass, body fat percentage, Peak
Power (W/kg), Mean Power (W/kg), Minimum Power
(W/kg) and predicted VO2max of the kick box athletes.
When the pre-test results presented by both groups
were compared, there was no difference (p>0.05).
Accordingly, differences between groups are as follow:
body mass (z= -0.291, p= 0.771), body fat percentages
(Z= -0.355, p= 0.722), Peak Power (Z= -1.743, p= 0.081),
Mean Power (Z= -1.906, p= 0.057), Minimum Power (Z=
-0.775, p= 0.438), and predicted VO2max (Z=0.065, p=
0.945). Nevertheless, significant differences were found
between both groups in PP, MP (p<0.05) after 2 weeks
of HIIT while there was no difference in body mass,
body fat percentage and predicted VO2max. Accordingly,
differences between groups are as follow: body mass (Z=
-0.071, p= 0.776), body fat percentage (Z= -0.797, p=
0.426), Peak Power (Z= -3.22, p= 0.001*), Mean Power
(Z= -2.68, p= 0.008*), Minimum power (Z= -2.00, p=
0.045*), estimated VO2max (Z=-1,03, p= 0.302).

Table 1. Anthropometric profile of kick boxers
Variable (n=24)

Mean±SD

Age (y)

19.39 ± 0.72

Height (cm)

177.95 ± 5.29

Weight (kg)

74.14 ± 6.22

Body fat percentage (%)

11.96 ± 3.27
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Table 2. Pre-test and post-test analysis results of the experimental and control groups
Variables

EXPERIMENTAL

CONTROL

Pretest

Std.

Posttest

Std

P

Pretest

Std.

Posttest

Std.

P

Weight
(kg)

74.52

6.35

74.66

6.77

0.774

73.43

6.32

74.52

7.27

0.070

Body Fat (%)

12.46

2.58

11.36

3.58

0.581

11.03

4.32

11.78

3.97

0.061

Peak Power
(W/kg)

11.47

0.85

12.44

0.97

0.001*

10.69

0.91

10.84

0.68

0.289

Mean Power
(W/kg)

8.26

0.46

8.54

0.65

0.013*

7.84

0.41

7.81

0.34

0.998

Minimum
Power (W/kg)

4.45

0.83

5.22

0.72

0.118

3.85

1.34

4.66

0.45

0.727

VO2max (ml/kg/
min)

46.16

3.10

49.49

2.95

0.006*

46.15

4.21

47.57

0.45

0.625

Discussion
The HIIT program was created as a strategy for
shortens the duration of the exercise and increase
performance as well as leading to fast metabolic
adaptation. It helps to improve both performance in short
term even 5 sessions [14]. Previous studies highlighted
that the application of HIIT draws attention as improves
both aerobic and anaerobic performances in literature
[6, 10, 11]. Furthermore, literature suggested that HIIT
have positive effects on athletes’ performance and present
positive adaptation [6]. In our knowledge 3 times for 2
weeks of HIIT was enough to improve exercise capacity
[15]. In light of this information’s we evaluated the effect
of 2-week HIIT program on kick boxers performance.
The main finding of this study was that 2-week HIIT
significantly improved anaerobic performance of kick
boxers. Anaerobic power has been considered important
to support high-intensity actions during combat sports and
anaerobic power and capacity are considered key elements
for successful performance in combat sports [16]. Laursan
et al. stated that 5 times HIIT significantly enhanced VO2max
and anaerobic performance outputs of elite cyclists [14].
Another study by Tom et al. investigated effects of HIIT
on cardiovascular functions and aerobic-based exercise
capacity of sedentary and first grade obese people and
found that HIIT increased cardiovascular functions and
aerobic-based exercise capacity [17]. Akgül et al. applied
the same protocol on physically active women and found
that it led to percentage changes in VO2max (4.44%),
VO2peak (8.09%), TTE (7.4%) [6]. Barker et al. stated
that two-week Wingate-based HIIT applied to physically
active men improved aerobic capacity [18]. Our results
support previous findings. The percentage changes in
the experimental group were as follow: PP (8,45%), MP
(3,38%) VO2max (7,21%). Talanian et al. suggested 13% of
improvement in VO2max in women after 7 sessions of HIIT
for two weeks [19]. Bayati et al. stated an improvement
of 10,3% and 9,7 for PP and VO2max, respectively in their

study where they applied 4 weeks of HIIT on active
individuals [20].
When intragroup changes are taken into consideration,
there was no difference between groups in our study, there
was a significant difference when pre and post-test results
of the experimental group were compared (p= 0.006).
In this sense, our findings are in accordance with the
findings in the literature [21]. Barker et al. demonstrate
that meaningful changes in health outcomes are possible
in healthy adolescent boys after just six sessions of highintensity interval training over a 2-week period [22].
Studies state that energy system contribution to
kick box is 70-80% anaerobic and 20-30% aerobic [4].
Accordingly, it can be suggested that HIIT is a beneficial
method to improve anaerobic capacities of kick boxers as
it lead to this improvement only for two weeks. As no
other study has been carried out with kick boxers in terms
of effects of HIIT on performance, this study can be used
by coaches to improve their athletes’ performances. Many
studies were carried out with sedentary or physically
active people but a sport specific study about effects of
HIIT is limited.
Conclusions
As there is not enough information about adaptation
duration it can be advised that HIIT protocol can be
applied to other sports. More studies can be carried out to
determine the duration of adaptation period or differences
between genders and different ages as they can contribute
to literature. Moreover, physiological and physical
answers by elite and non-elite athletes to HIIT can also
be studied as it can help design training programs. As a
result, it can be inferred that two-week and 6 sessions
HIIT is an effective way to improve aerobic and anaerobic
performance of kick boxers.
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Abstract
The main purpose of this research was to show if there are differences between the Mediterranean diet and
Purpose:
Material:

Results:

Conclusions:
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physical activity in students from Romania and Spain.
The study was carried out on a sample of 567 participants, 149 of which (24.69%) are from Romania
(Transilvania University of Braşov) and 427 (75.31%) are students from Spain (University of Granada). To
evaluate adherence to the Mediterranean diet we used The Mediterranean Diet Quality Index (KIDMED),
and for the assessment of the level of physical activity, we used the Physical Activity Questionnaire for
Adolescents (PAQ-A). The reliability of the KIDMED was good (Cronbach’s α = 0.83) and for PAQ-A is 0.874.
Statistical analyses were done through program IBM SPSS Statistics 22. The statistical indicators used in this
study, were the following: standard deviation (SD), arithmetic average (X), chi-square test, Student’s T-test (t),
percent%, Levene’s test, ANOVA One-Way.
The results of the variance analysis showed that there is no statistically significant relationship between
the adherence to the Mediterranean diet and physical activity in Romanian students (F=0.517; p=0.598),
or in Spanish students (F=0.255; p=0.775). Also, the results regarding adherence to the MD and PA was:
poor adherence, n=31, (mean=29.06; standard deviation=3.723), average adherence, n=275, (mean=28.62;
standard deviation=3.386), and high adherence, n=261 (mean=28.50; standard deviation=3.779).
This study highlighted the fact that there are no significant differences regarding the adherence to the
Mediterranean diet and the level of physical activity between the two countries (Romania and Spain). Unlike
Spanish students, we found that Romanian students have a poor adherence to the MD.
Mediterranean Diet, physical activity, students, questionnaire, physical education.

Introduction1
It’s believed that the Mediterranean Diet (MD) is one
of the healthiest diets, given that, in the Mediterranean
countries, the rate morbidity in conjunction with chronical
diseases is lower and life expectancy is higher [1]. Also,
the MD has a protective role in relation to: the development
of Alzheimer’s disease, the risk of heart attack, certain
digestive disorders, certain tumors such as colorectal and
breast tumors, diabetes and other pathologies associated
with oxidative stress. This dietary model helps to improve
body composition, favoring the decrease in the percentage
of fat mass thanks to its low consumption in hypercaloric
foods and foods rich in saturated fats [2].
As we all know, the MD is based on the consumption
of foods grown in the Mediterranean region, which are
very high in natural antioxidants. The MD is also based
on fruits, olive oil, cereals, grain legumes and vegetables,
a moderate consumption of eggs, fish and dairy products
[3].
If it is kept according to its basic principles, the MD
should deliver results from the first week, these being very
visible in the level of muscle tone and positive energy.
Persons who care on MD feel, from the first days, a state
of well-being characterized by overflowing energy and
high resistance to stress factors or fatigue.
© Badicu G., Chacón C.R., Ortega F.Z., Sánchez M.C., Balint L., 2019
doi:10.15561/20755279.2019.0402
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The prevalence of the adherence to the MD was often
the object of examination in Mediterranean countries,
in young adults [4-6]. For example, the prevalence of a
poor or non-existent adherence to the MD was 21.8% in
students from Cyprus, and 3.1% and 9.5% in students
from Spain [7]. Furthermore, this subject was also studied
in countries with linguistic and cultural influence, like
Brazil [8], Chile [9, 10], or the South of the United States
[11]. Sadly, in Romania, the MD was not an important
subject, and there are few studies on this matter therefore
[12]. The Bloomberg Agency has published a list of the
top 56 ranked states, which uses MD, but, unfortunately,
Romania does not appear, instead, we can meet some
Eastern European countries: like Greece, which is ranked
26th, Montenegro, on the 41st place, Bosnia Herzegovina,
42th place or Albania, which we find in the 43rd position
[13]. According to the same study Spain is the leader of
this ranking, in terms of MD. It is considered that MD
and the public health system make Spain the healthiest
country in the world [13].
In addition to following a healthy diet it is well
known that consistent physical activity (PA), as well the
exercises, can have immediate or long-term benefits on
health [14-16].
According to the last regulatory guidelines for
physical activity (PA), and taking into account its many
health benefits, WHO recommends 150 min of moderate-
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intensity aerobic PA [17-19], 75 min of vigorous-intensity
aerobic PA [20-22], or an equivalent combination of
moderate-intensity and vigorous-intensity activities.
Research shows that regular PA can lead to a lower
risk of diseases and to an improvement of the general
quality of life [23-25].
Recent studies showed that students do not meet the
general recommendations in relation to PA levels [2628]. Following these studies, it has been concluded that
students were less active than children and teenagers.
Pavicic et al. (2019) concluded that a high level of
PA was associated with the MD, but not in a significant
manner [29]. The variables associated with a high level of
PA were male gender, younger age, normal WHR (waistto-hip ratio), non-sedentary occupation and reduced
sitting time [29].
Another study, carried out by Zurita-Ortega et al., on
597 students from Ceuta, Melilla, and Granada (Spain),
showed that there is a relationship between MD adherence,
PA, self-concept, and other socio-demographic factors
[30]. For the respondents which showed a high level
of PA, 82.3% they had high adherence to the MD, with
17.7% having an average adherence. Among the students
that did not do PA, 25.7% also had average adherence
to the MD. It has shown that the university campus was
associated with the level of adherence to the MD, with
adherence being lowest in Melilla and Ceuta [30].
Thus, in line with the ideas brought forward, the
purpose of this study was to make a comparative analysis
between the MD and PA, in students from Romania and
Spain.
Material and methods
Participants: The research was carried out in March
- May 2018, on a number of 580 students, 166 from
Romania and 427 from Spain. Of the participants 13 did
not fulfil the eligibility criteria (questionnaires that were
incomplete, some failed to return the informed consent
forms) and they were not included therefore. Finally, the
last sample consisted of 567 participants: 149 students
(24.69%) from Romania (Transilvania University of
Braşov) and 427 (75.31%) students from Spain (University
of Granada).
Research Design.
Instruments
The first instrument used in this research was The
Mediterranean Diet Quality Index (KIDMED) [31],
which measured the level of adherence to the MD.
The questionnaire comprised 16 items with reference
to Mediterranean dietary models. Four items denote
negative connotations with respect to the MD (e.g., do
you eat sweets daily?) and are scored as a −1, while
twelve items refer to positive connotations (e.g., do you
use olive oil for cooking at home?) and are scored as a +1
[2]. The summation of the questionnaire items produces a
total score, which varies from -4 to 12. The interpretation
values of MD are as follows: high (≥8), average (2-7) or
poor (≤1). In our study, the reliability of the KIDMED
was good (Cronbach’s α = 0.83).

To measure the level of PA we used the Physical
Activity Questionnaire for Adolescents (PAQ-A). This
questionnaire contains 10 items and the assessment was
based on a ﬁve-point Likert scale. This instrument requires
a report being provided by the participants, regarding the
frequency and type of physical activity done on each of
the seven days prior to the use of this questionnaire. The
individual items are gathered and creates a variable that
describes the general levels of PA. A score of 1 indicates
low PA, whereas a score of 5 indicates high PA [3].
PAQ-A demonstrates reliable psychometric properties by
using alfa Cronbach’s (α = 0.874) [3].
Procedure
Subjects involved in this study received more detailed
explanations of this research.
The Mediterranean Diet Quality Index (KIDMED) and
Physical Activity Questionnaire for Adolescents (PAQ-A)
were administered during theoretical classes held by
professors, in the second semester of the academic year
2017–2018, in the period mentioned.
Before applying the interview, and following the
test protocol and the explanation as clear as possible
of the objective, all participants had given their written
informed consent for participation. Subjects complied
with Ethical principles of the Declaration of Helsinki and
ethical approval was granted by the Ethics Committee of
the University of Transilvania.
Statistical Analysis
Statistical analyses were carried out using the
program IBM SPSS Statistics 22 (Armonk, NY, USA).
The statistical indicators used in this research, were the
following: standard deviation (SD), arithmetic average
(X), chi-square test, Student’s T-test (t), percent%,
Levene’s test, ANOVA One-Way. The chi-square test
was used to determine if there is a statistically significant
difference between the country of origin and adherence to
the MD. The calculation of the chi-square statistic started
from the following hypotheses: Hypothesis H0 = There
is no statistically significant association between the
two variables (country of origin and adherence to MD)
and Hypothesis H1 = there is a statistically significant
association between the two variables. The T-test was used
on independent samples to compare the average values of
PA in the two groups of students (Romanian and Spanish)
were highlighted by estimating the variances of the two
groups with Levene’s test. The hypotheses of Levene’s
test, was: H0 (null hypothesis) = The variances of the two
groups are homogenous and, H1= The variances of the
two groups are heterogeneous. The hypotheses of the T
test, was: H0: There is no significant difference between
students from the two countries, in terms of PA and, H1:
There is a significant difference between students from
the two countries, in terms of PA. Last but not least, in
order to establish if there is a significant link between the
adherence to the MD and PA in students taking part in this
study, we used the one-way analysis of variance or the
One-Way ANOVA.
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Results
According to gender from the total sample studied,
adherence to the average MD shows the highest
percentage values. Male subjects are those who present
a poor adherence to MD. Also, the average level of PA
shows the values close to both sexes (Table 1).
Of the students with poor adherence to the MD, most
(90.3%) are from Romania. Of all Romanian students,
20% have a poor adherence to the MD, compared to the
much smaller percentage of 0.7% of the Spanish students,
with the same level of adherence.
As far as the average adherence to the MD is
concerned, 47.9% of Romanian students and 47.7% of

Spanish students fall into this category.
Regarding the high adherence to the MD, only 32.1%
of the Romanian students have this level of MD adherence,
whereas no less than 50.6% of the Spanish students have a
high adherence (Table 2).
It was found that the there is indeed a significant link
between the two variables (χ2=79.618; df=2, p<0.001).
More specifically, students from Romania have a lower
adherence to MD than students from Spain. Cramer’s
V coefficient (Cramer’s V=0.375) shows an averagely
intensive association between the two variables. Results
confirm the first hypothesis (Table 3).

Table 1. Characteristics of the MD and PA based on gender
Characteristics
Poor adherence
Average adherence
High adherence

KIDMED
Physical activity

Gender
male
32.3% (n=10)
59.6% (n=164)
67.4% (n=176)
M=28.46 SD=3.57

Total
female
67.7% (n=21)
5.5% (n=31)
40.4% (n=111)
48.5% (n=275)
32.6% (n=85)
46.0%(n=261)
M=28.79 SD=3.59 M=28.59 SD=3.58

KIDMED, Mediterranean Diet Quality Index; PA, Physical Activity.
Table 2. KIDMED depending on the country of origin
Characteristics

Poor adherence

KIDMED

Average adherence

High adherence

Total

Count
% within KIDMED
% within Country of origin
% of Total
Count
% within KIDMED
% within Country of origin
% of Total
Count
% within KIDMED
% within Country of origin
% of Total
Count
% within KIDMED
% within Country of adherence
% of Total

Country of origin
Romania
Spain
28
3
90.3%
9.7%
20.0%
0.7%
4.9%
0.5%
67
208
24.4%
75.6%
47.9%
48.7%
11.8%
36.7%
45
216
17.2%
82.8%
32.1%
50.6%
7.9%
38.1%
140
427
24,7%
75.3%
100,0%
100.0%
24,7%
75.3%

Total
31
100,0%
5,5%
5,5%
275
100,0%
48,5%
48,5%
261
100,0%
46,0%
46,0%
567
100.0%
100.0%
100.0%

Table3. Results of the Chi-Square test and of Cramer’s V coefficient in relation to the country of origin and adherence
to MD
Chi-Square Tests
variables
Pearson Chi-Square
N of Valid Cases

Value
79.618
567

Symmetric Measures
variables
Cramer’s V
N of Valid Cases

Value
.375
567
174

df
2

Asymp. Sig. (2-sided)
.000

Approx. Sig.
.000
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If p>α (0.05), H0 is accepted (variances are equal),
and the results on the second line of the T test table are
listed. If p< α, H1 is accepted (variances are unequal), and
the listing of results on the second line of the T test table
is continued.
Because p=0.940, H0 is accepted, i.e. there are no
significant differences between students from the two
countries, as far as PA is concerned (Table 4).
The results of the Anova One-Way analysis showed
that there is no statistically significant difference between
students with different levels of adherence to MD, in
relation to PA (F=0.365; p=0.695).
Thus, the average level of PA on students with a poor
adherence to MD is 29.06, the average level of PA on
students with average adherence to MD is 28.62, whereas
those with a high adherence to MD have a level of PA of

28.50 (Table 5).
It has been verified if there is a statistically significant
relationship between adherence to the MD and PA in
students from Romania and Spain. The two groups of
students were observed separately.
The results of the analysis of variance showed that
there is no statistically significant relationship between
adherence to the MD and PA in Romanian students,
(F=0.517; p=0.598), or in Spanish students (F=0.255;
p=0.775) (Table 6).
Discussions
The main purpose of this research was to carry out a
comparative analysis of the MD and PA, in students from
Romania and Spain. There are few studies that analyze
dietary habits and PA based on country of origin, especially

Table 4. Average values of PA for Romanian and Spanish students
Independent Samples Test
Levene’s Test
for Equality of t-test for Equality of Means
Variances
Characteristics
F

PHYSICAL
ACTIVITY

Equal
variances
.001
assumed
Equal
variances not
assumed

Sig.

t

.974 .075
.076

df

95% Confidence
Sig.
Mean
Std. Error Interval of the
(2-tailed) Difference Difference Difference
Lower
Upper

565

.940

.026

.350

-.660

.713

237.797 .940

.026

.349

-.661

.713

Table 5. Results regarding adherence to the MD and PA for all students involved in the study
PHYSICAL ACTIVITY
Characteristics

N

Mean Std. Deviation Std. Error

Poor adherence
Average adherence
High adherence
Total

31
275
261
567

29.06
28.62
28.50
28.59

3.723
3.386
3.779
3.586

.669
.204
.234
.151

95% Confidence Interval
for Mean
Upper
Lower Bound
Bound
27.70
30.43
28.22
29.02
28.04
28.96
28.29
28.88

Minimum Maximum
22
17
17
17

37
37
37
37

Table 6. Results of the analysis of variance on adherence to the MD and PA, for students from Romania and Spain
ANOVA
PHYSICAL ACTIVITY
Country of origin
Romania

Spain

Between Groups
Within Groups
Total
Between Groups
Within Groups
Total

Sum of Squares
13.305
1764.088
1777.393
6.610
5495.353
5501.963
175

df
2
137
139
2
424
426

Mean Square
6.652
12.877

F
0.517

P
0.598

3.305
12.961

0.255

0.775
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for Romania and Spain. This geographical location, which
comes with a different climate and cultural customs, does
not enable the cultivation of many of the typical foods
of the Mediterranean basin (that constitute the MD) in
Romania [14, 15]. Nevertheless, our study highlighted
the fact that there are no significant differences between
the two countries, in relation to adherence to the MD and
physical PA. Most of Romanian students have a poor
adherence to the MD. As far as average adherence to the
MD is concerned, percentages for both Romanian and
Spanish students are relatively the same. As regards a
high adherence to the MD, Spanish students score higher
than Romanian students, but not very high or significant.
A recent study, carried out by González-Valero et al., on
a sample of 775 students, showed an association between
the MD, PA and motivational climate. This research
points out the fact that the Ego-climate (EC) is related
to a high adherence to the MD. The reason for this is that
food is a key factor in performance and rivalry between
members. Also, the future teachers of Physical Education,
who manifest motivational processes based on their own
satisfaction and on the fun, have low levels of adherence
to the MD. At the same time, the authors have noted that
effort and personal improvement are directly associated
with adherence to MD [32]. Additionally, another study
conducted on 400 workers in Croatia showed that onethird of the participants were highly physically active and
they adhered to the MD. Significant variables associated
with a high level of PA were gender (p < 0.001), age (p
= 0.02), waist-to-hip ratio (WHR) (p < 0.001), sitting
time (p = 0.044) and occupational type (p < 0.001) [29].
Another study, which analyzes Physical Fitness and
the Mediterranean Diet on 13 to 16-year old Icelandic
students, shows medium/high levels of health-related
physical fitness, with the girls obtaining slightly higher
results. The participants’ adherence to MD is classified as
medium/high since 60% of the participants have a middle
level and almost 25% have a high level [33].
Our study presented very similar values between the
two countries of origin, as far as both the MD and PA are
concerned. The only difference lies in the slightly poorer
adherence to the MD of Romanian students, compared
with Spanish students. For all the participants (n=567)
involved in this research, the results regarding adherence to
the MD and PA was: poor adherence, n=31, (mean=29.06;
standard
deviation=3.723),
average
adherence,

176

n=275, (mean=28.62; standard deviation=3.386),
and high adherence, n=261 (mean=28.50; standard
deviation=3.779).
Our study has several limitations. First, the very low
number of Romanian students, compared to the number
of Spanish students. The attendance rate of Romanian
students was quite low while our study was being
carried out, and, also, many of them did not wish to fill
in the questionnaires. Furthermore, the low number of
Romanian students is determined as well by the tuition
figures of the Faculty, for each study program. Even under
these conditions the results of the study revealed that there
are no significant differences between the two countries.
It is true that the number of Spanish students included in
the research was higher than that of the Romans and may
have been observed in the results of the study.
After a thorough revision of the literature, we can
safely say that this is one of the few studies on the subject
of MD and level of PA on students from Romania.
Conclusions
Our research highlighted the fact that there are no
significant differences between the two countries of
origin, as far as adherence to the MD and level of PA
are concerned. Unlike Spanish students, we found that
Romanian students have a poor adherence to the MD.
In the case of average adherence to the MD, values are
similar both for Romanian students, and Spanish students,
and, Spanish students have higher scores than Romanian
students when it comes to a high MD adherence.
Additionally, the results of this research showed that there
is no significant difference between students, with all
levels of MD adherence, in terms of PA.
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Abstract
It is generally believed that sports can play an important role in developing life skills and positive youth
Purpose:

Material:
Results:

Conclusions:

Keywords:

development. The purpose of this study was to determine the views of Gomal University students’ athletes on
the role that sports played in developing the important life skill of decision making. The time management,
planning, dealing with adversity and adapting new situation were taken as decision-making skills.
A sample of n=375 (male=334, female=41 completed questionnaires. The researchers collected the required
information with the help of self-administered structured questionnaire encompassing the selected variables
of the study. The responses were tabulated and analyzed with the help of computer software.
The results showed participants attributed a significant role for sports in developing decision-making skills
such as time management, planning, dealing with adversity and adapting new situation (603** at 0.01) and
significant correlation between sports participation and the development of various decision-making skills
among its participants (603** at 0.01). The results indicated that demographic characteristic such as gender,
age, and level of sports participation of the athletes brings variations in the mean score of research variables
(0.003, 0.004 & 0.001 < 0.05).
Results of the study indicated that sports provide an excellent opportunity for students to learn skills that can
help them in taking positive as well as effective decision. The present exploration affirmed that students can
acquire a) time management skill, b) proper planning, c) dealing with adversity, and d) the ability to adjust in
a new situation through active participation in sports activities. However, some demographic characteristics
of the sports participants such as gender, sports experience, and format of sports have an influence upon the
development of these skills through sports.
Sports activities, development, life skills, decision making, university athletes, psychological perspective.

Introduction1
At the time of independence of Pakistan, there was
little opportunity to participate in sports. However, with
the advent of industrialization and resulting in increased
leisure time, there has been an increased awareness of
sports with becoming an important part of Pakistan’s
culture. Millions of people from different and diverse
walks of life take part in various sports activities, spend
millions of rupees in buying sports equipment, and enjoy
sports competitions as spectators and fans.
The Ministry of Inter Provincial Coordination,
Pakistan Sports Board (PSB), Pakistan Olympic
Association (POA) and other Provincial Organizations
are the supreme bodies for regulating and controlling
sports in Pakistan on a National basis. These bodies are
struggling to establish uniform standards sports events
in Pakistan equitable to the prevalent international sports
standards.
Sports and games are an integral part of the academic
curriculum [1]. It is necessary for all the educational
institutions to make sure the smooth conduct of sports
activities and participation. Especially, the participation
of university students’ who spend most of the time in
classrooms, laboratories for research and cut off from
social life [2]. The main goal for university sports is the
© Wasim Khan, Salahuddin Khan, Tasleem Arif , Sohail Roman Khan,
2019
doi:10.15561/20755279.2019.0403

training of the brain and body of young people to keep
them physically fit and become a good citizen. Physical
activities and sports participation always help the students
in higher academic achievements [3-5].
Sports is believed by many to play an important role
in making individuals productive and useful members
of society [6, 7]. There is some support in the literature
for this view with better positive academic outcomes
being reported as directly related are to the time spent in
sports activities [2, 8]. Danish colleagues [8] suggest that
participation in high-school sports not only develop life
skills among students, but it also contributes to educational
achievements. Barber and colleagues [10] reported that
sports participation led to higher academic performance,
greater autonomy and greater satisfaction in one’s first
job. While many studies report positive outcomes other
studies associated with negative outcomes including
addiction to tobacco and the use of alcohol [11, 12].
Life skills are those skills that help individuals to
successfully work in the environment in which they live
[13]. According to Gould and Carson [14] life skills are
that personal asset that can be developed in the sports
arena and transferred in a non-sports setting. Life skills
are those important skills that need in various domains
of life, such as family, school, and community [15]. Life
skills are important and applicable to everyone who wants
successes in various aspects of his/her life and look for a
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quality life. Life skills at school stage assist students are
decision making to select courses for their future career,
as well as for selecting a suitable profession [16]. The
engagement of young students in dissipated, unsocial
and illegitimate activities like smoking, drug abuse,
and alcoholism is the result of lack of proper guidance,
motivation antisocial behaviour of parents and the use of
the internet [17].
The lack of availability of life skills, most of the
students is unable to utilize their hidden potentialities in
an appropriate manner. Unsocial engagements not only
deteriorate the physical but also depreciate the intellectual
capacities of the students, the real asset of the nation [18].
In this regard, a well-organized and properly planned
program of life skills development can help students to
deal with the growing pace and alteration of modern life
[19, 20]. Development of basic life skills strengthens the
individuals’ capabilities to meet the present day demands
and helps in dealing with many emerging issues like
poverty, famines, suicide, drug abuse, sexual harassment,
juvenile delinquency and anti-social activities.
Good decision making skill is considered as important
life skills [21, 22]. The ability of good decision making
has a tremendous influence on individuals’ lives. For
instance, the selection of school, choice of sport, career,
and business, are very much important because they
have a major influence on our lives. Improvement in the
decision-making skills increase values in important life
domains, such as family, jobs, and communities [23, 24].
People are needed who have the ability to make decisions
quickly and responsibly. Upon this notion, findings of
the studies suggested that it is important to teach good
decision-making skills to students in order to make them
capable of taking effective decisions in their important
life domains [25, 26].
Decision-making is a fundamental element of
our lives. Sports activities including soccer, football,
volleyball, basketball, and rugby significantly contribute
to the development of decision-making skill [27]. Some
research has shown very positive effects of sports activities
such as Volleyball, Basketball, Tennis, Shooting, Dance,
Martial Arts, Swimming and Mountaineering on the
development of problem-solving skills/decision-making
skills and academic performance of the students [2830]. Other research has identified that sports like soccer
directly involved in the development of decision making
ability among players and also in problem-solving skills
[31, 32].
Sports have become an integral part of the schools,
colleges, and universities in Pakistan. Various sports events
such as Inter-scholastic sport, Inter-collegiate sports,
and Intervarsity provide an opportunity for students to
participate in sports in these different levels. These sports
participation develops various attributes in students such
as courtesy, sympathy, truthfulness, fairness, honesty,
the supremacy of law and respect to authority [33]. This
study was an attempt to investigate the perceptions of
athletes on the role that sports have planned in developing
decision-making skills among university students of
180

Khyber Pakhtunkhwa (KP), Pakistan.
Hypotheses: Ha 1 Predictor (Sports activities) have
a significant role in the determination of the Criterion
variables (decision-making skills), Ha 2 Sports activities
have a significant association with the development of
decision-making skills (time management, planning,
dealing with adversity and adapting new situation),
Ha 3 Demographic characteristics of the athletes bring
variations in the mean score of research variables.
Objectives: To determine the role of sports in the
development of decision-making skills, to find out the
relationship between sports participation and decision
making skills, and to analyze the role of demographics
characteristics in the decision-making skills developed
through sports.
Materials and Methods
Participants: The participants of the present study
comprised of athletes who did participate in organized
sports conducted by Directorate of Sports, Gomal
University. The Gomal University is the second largest
university of Khyber Pakhtunkhwa with an enrollment of
approximately 1858 boarder students at various hostels in
the university. Of the 1858 students, n=375 (male=334,
89.1%; female= 41, 10.9%) filled in the questionnaires
and return them. The subjects were selected applying
convenience, non-probability sampling technique.
Research Design: As the study was guided by the
quantitative research method therefore, the researcher
preferred to use cross-sectional survey research design in
which the data were collected at one time. A structured
questionnaire was developed and used for collecting
the requisite data. The questionnaire comprised two
sections. Section (A) consists of sports background of
the participants whereas, section (B) deals with decisionmaking skills developed through sports.
Data Collection Procedure: Prior to data collection,
the researchers accorded formal approval from Students
Supervisory Committee (SSC), Department of Sports
Sciences and Physical Education, Gomal University to
conduct a survey in the university. Upon receiving formal
approval, the survey began in the first week of January
2019. The researchers collected the required data in four
weeks. The coach and sports organizers of the Sports
Directorate, Gomal University helped the researchers in
soliciting the responses from students’ athletes.
Statistical Analysis.
Statistical analysis was carried out with SPSS 22 and
p value was set at p<0.05. Linear regression was used to
assess the role of sports participation in the development
of decision-making skills. Pearson correlation was applied
to find out the association of sports participation with the
development of decision-making skills.
Results
Demographic Characteristics: The age, gender, and
format of sports were taken into consideration as shown
in table 1. The distribution of the athletes based on their
gender shown in table 1 was 334 (89.1%) male and 41
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(19.9%) females. Age of the respondents was classified
into three categories i.e., 18-20 years, 21-23 years and 24
and above years; out of 375 athletes 153 (40.8 %) were
having 18-20 years, 203 (54.1%) 21-23 years and 19
(5.1%) were those having 24 and above years. Similarly,
the format of sports was analyzed from two categories as
shown in table 1 i.e., team sports and individual sports;
out of 375 athletes 326 (95.32%) those who participated
in team sports and 16 (4.67%) those who did participate
in individual sports.
Views of university athletes regarding the role of
sports in the development of decision-making skills have
been presented in table 2.
The viewpoint of respondents regarding the role of
sports in the development of decision-making skills was
assessed through four questions. Their responses are
presented in table 2. According to the sketched table,
(51.6%) responded strongly agree and (25.8%) opted to
agree on which confirm that athletes admitted that sports
activities have paramount role in the development of
the quality of time management among its participants.
Meanwhile, (48.4%) and (34.4%) of athletes have
responded strongly agree and agree respectively on the
role of sports in developing the quality of planning.
Similarly, (46.0%) and (42.0%) of respondents have opted
strongly agree and agree respectively which affirm that

participation in sports develops the skill of dealing with
adversity. The analyzed data have shown that (47.1%) and
(32.9%) of respondents respectively opted strongly agree
and agree with the statement that there is a link between
sports participation and the development of skill like
adopting new situations.
Testing of Hypothesis
Hypothesis 1
Ha 1Predictor (Sports activities) have a significant
role in the determination of the Criterion variables
(decision-making skills).
Linear regression was used to assess the role of sports
participation in the development of decision-making
skills. According to the above table F-value (50.572) has
been noted significant t .000a Beta score (.301) has been
recorded significant at .000a level of significance. Based
on the above statistical inferences, the alternate hypothesis
has been accepted which confirm that sports participation
has paramount significant in the development of decisionmaking skills.
Hypothesis 2
Ha 2Sports activities have a significant association
with the development of decision-making skills.
Pearson correlation was applied to find out the
association of sports participation with the development
of decision-making skills. The analyzed statistical

Table 1. Demographics characteristics of participants (n=375)
Demographics
Gender

Description
Male
Female
18-20 Year
21-23 Years
24 and above
Team Sports
Individual Sports

Age

Sports Practiced

Frequency
334
41
153
203
19
326
16

Percentage
89.1
10.9
40.8
54.1
5.1
95.32
4.67

Table 2. Showing views of the athletes regarding the role of sports in the development of decision-making skills
% of Athletes Regarding Sports as an Important Factor of
Developing Decision-Making Skills
SA
A
UD
DA
SDA
Chi-Square
51.6
28.8
1.3
3.6
7.7
48.4
34.4
4.4
7.6
5.2
0.002
46.2
41.8
3.2
6.6
2.2
47.1
37.9
6.2
6.6
2.2

Dimensions
Time Management
Planning
Dealing with Adversity
Adapting new Situations

Table 3. Linear regression model showing influence of predictor upon criterion variable
Dependent
Variable
Decision
Making Skills

Predictor

R

R Square

df

F-Value

P-Value

Beta

Significance

Sports
Activities

.301
(a)

0.090

1
(374)

50.562

.000(a)

0.301

0.000

Significant at the 0.05
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inferences depict the significant correlation between the
two variables because showing a significance .603** at
0.01 level (2-tailed).
Hypothesis 3
Ha 3Demographic characteristic of the athletes
brings variations in the mean score of research variables.
Analysis of co-variance shows the comparison of the
mean score in perspective of their decision-making skills.
Mean scores of 4.07 and 3.93 and std. deviation of 0.641
and 0.733, representing respectively male and female
athletes as shown in table 5. Likewise, mean scores 3.75,
4.16 and 4, 19 have been measured respectively for 18-20
years, 21-23 years and 24 and above years. At the same
time, mean score and std. deviation has been noted as
4.13, 3.91, 0.612 & 0.651 respectively for athletes those
who participated at team sports and individual sports.
The P-values for three categorical variables were found
as (Gender=0.003, Age=0.004 & Sports Practiced=0.001)
confirm the differences based on demographic
characteristics of the respondents. The confirmation of
the hypothesis means that demographic characteristic of
the athletes brings variations in the mean score of research

variables.
Discussion
The researchers focused on the role of sports as an
important factor in developing decision-making skills
among students’ athletes of Gomal University. The main
hypothesis that sports participation has a significant role
in the development of decision-making skills is confirmed
by the analyzed data shown in (table 3). The ability to
take the right decision in the right time is considered
an imperative attribute for students in relation to their
academic endeavors.
When we analyze the responses of athletes pertaining
to the four questions [a) time management skill, b) proper
planning, c) dealing with adversity, and d) the ability to
adjust in a new situation developed through sports], all
show that athletes acknowledged the role of sports in
the development of these attributes. Seventy-six percent
respondents, for instance, either strongly agreed or
agreed with the statement that “one can develop time
management skill through sports participation. Likewise,
the analyzed data revealed that (83%) of respondents

Table 4. Pearson correlation showing the association of sports participation the development of decision-making skills.
Predictor

Indicator

Sports Participation

PearsonCorrelation

.603**

Sig. (2-tailed)

0.02

decision-making skills

Girls School Hygiene

N

375

PearsonCorrelation

.603**

Sig. (2-tailed)

0.02

N

375

Girls Hygienic Behaviour

375

Significant at the 0.01 (2-tailed)
Table 5. ANOVA table showing a significant difference in decision-making skills developed through sports between
male and female athletes.
Testing Variable

Categorical
Variables

Groups

N

Mean

Std.
Deviation

df

Table
value

P-value

Decision
Making Skills

Gender

Male

334

4.07

0.641

1 (374)

3.84

0.003

Female

41

3.93

0.733

18-20 Year

153

3.75

0.758

2 (373)

2.61

0.004

21-23 Years

203

4.16

0.561

24 and above

19

4.19

0.598

Team Sports

326

4.13

0.612

1 (374)

3.01

0.001

Individual
Sports

16

3.91

0.651

Age

Sports
Practiced

Significant at the 0.05
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either agreed or strongly agreed with the statement that
“sports develop the ability of planning”. The results
indicated that (88%) respondents strongly agreed or agree
with the role of sports in the development of the ability to
deal with adversity. Eighty-five 85% of the athletes, either
strongly agreed or agreed with the statement that “sports
can develop the ability to adapt in any new situation”.
The results indicated that the majority of students’
athletes acknowledged the role of sports in the
development decision-making skills shown in (table 4).
It may be the result of university academic curriculum.
Research suggests that sports should be considered as
compulsory part of every educational curriculum [34].
Physical educationists considered sports as a valuable
part of the educational curriculum. Sports is considered a
unit of the study that helps prepare students to the world
in which they live [35]. Some research has shown very
positive effects of sports activities such as Volleyball,
Basketball, Tennis, Shooting, Dance, Martial Arts,
Swimming and Mountaineering on the development of
problem-solving skills and academic performance of the
students [36, 37]. Research approves of a team sports like
Football, Hockey, Cricket and Baseball particularly it
develops such qualities as punctuality, social adjustment
[38]. The students’ athletes are believed to be role
models for other students because of their social training.
Therefore, students should be encouraged to take part in
sports and athletic activities to get maximum benefits of
it.
Conclusion
The main purpose of this research paper was to
explore the role of sports in the development of decision
making skill as one of the important life skills and to
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Abstract
The internet is one of the most important technological developments of the era. Internet usage rate is
Purpose:

Material:

Results:
Conclusions:

Keywords:

increased rapidly. This intensity of use is thought to cause some behavior disorders in people. In this study, it
was aimed to determine the internet addiction status of university students and to evaluate the relationship
between regularly exercise and academic achievement.
The study group is consisted 50 [n=25 female, n=25 male] university students. The mean of the age of
participants was 21.47 ±1.66] Data was collected by personal information form and Internet Addiction
Test. SPSS 22 program was used in the analysis of the obtained data and Shapiro-Wilk Test was applied to
determine whether the data showed normal distribution and the significance level was accepted as p<0.05
in the analyses. Data were normally distributed. Paired-Samples T-Test was used to analyze of the data.
As the main hypothesis of the study, there was a significant difference between regularly exercise and
internet addiction. Also, it was seen that the internet usage period of the participants who exercise regularly
decreased.
Doing regular exercise can reduces the level of internet addiction and the time spent on the Internet.
Regulating and reducing the time spent on the internet can help to protect from psycho-social, physical
and physiological negative effects of Internet addiction. It may be suggested to do regular exercise for this.
Measures should be taken to reduce and prevent internet addiction of university students. Research can be
repeated with different variables in different samples. For example; researches about internet addiction in
elite level athletes.
university, student, internet, addiction, exercise.

Introduction1
Addiction is evaluated as a psychiatric syndrome and
the field is examined in two basic levels in the literature.
These are addictions to chemicals and addictions on
behavior. Both types of addictions adversely affect
the organism’s work. The physical and psychological
symptoms come out such as to engage the mind, causing
emotional lability, intolerance, interpersonal conflict and
frequent relapse [1].
In these days, which we call the information age, the
fastest and easiest access to information is undoubtedly
through the internet. The emergence of the Internet has
increased the possibilities of sharing information and
facilitated the work of researchers. In addition to the use of
the Internet as a means of accessing information; It is also
used for many purposes such as communication, social
relations, online gaming and series-watching. Along
with the widespread use of the Internet, the negative
effects on the individual and society have started to show
itself. The main reason for these negative effects is the
transformation of internet usage into addiction. Caplan [2]
pointed out that overuse of the internet could adversely
affect the biological, physiological, psychological and
social development of the person.
The inability to prevent the use of internet and the
resulting loss of ability is defined as internet addiction.
Internet addiction is evaluated in behavioral addiction.
One of the important findings in internet addiction; It is
© Koçak Ç.V., 2019
doi:10.15561/20755279.2019.0404
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expressed as the time spent on the internet without meaning
for the person. In addition to this, internet addiction
can bring about problems such as showing tension and
aggression, moving away from work, social and family
life [3], also it can adversely affect to general health [4].
According to Young [5], internet addiction can bring
another addiction. In a study conducted on young people,
it was stated that internet addiction may cause attention
deficit, hyperactivity disorder, social phobia and mild
depression [6].
Exercise is considered a subclass of physical activity.
Planned structured, voluntary, one or several elements of
physical fitness are continuous activities aiming to develop
[7-9]. Exercise is defined as planned and programmed
movements that improve or maintain physical fitness
parameters [10-12]. According to Koruç and Arsan
[13] exercise has positive effects both physically and
psychologically. People exercise to have fun, develop
positive self and socialize [14]. It has also been stated in
the studies that exercise protects psychological health by
contributing to the reduction of anxiety and depression
along with general health benefits [15]. It is important
that the person feels good physically, psychologically and
socially due to exercise. Öcal and Koçak [16] pointed out
regular physical activity increases the students’ school
success.
Inactivity can bring great health problems. Immobility
may occur due to various reasons. These reasons may not
be time to exercise due to heavy working conditions. It
may also be that the person has isolated himself/herself
because of their dependencies [17]. Turkey Statistical
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Institute pointed out that Information Technology Usage
Survey results in year 2018: 83.8% of households in
Turkey are using the internet. The age group with the
highest rate of computer and internet use is 16-24 years
old. According to the education level, the highest rate
of internet use is 93.0% for college, faculty and above
[18]. This statistical information brings to mind how the
university students use internet habits.
The aim of the study is to seek an answer to the
hypothesis that doing regular exercise reduces the internet
addiction and time spent on the internet in university
students. University students’ internet addiction and
doing regular exercise are not adequately explored in the
relevant literature. The research is important in terms of
contribution to the literature.
Material and Methods
Model of the Research
In this study, single group pretest posttest experimental
design was used. Experimental design is the research to
test the cause effect relationship between variables. In
a single group pretest posttest experimental design, an
independent variable is applied to a group, pre- and postexperiment is measured [19, 20]. The difference between
the pre-test and post-test averages indicates the effect of
the independent variable on the dependent variable [21].
Participants:
The participants of the study consisted of 50 students
[n= 25, n= 25] who study in the faculties of theology,
communication, engineering, health sciences and sport
sciences in the academic year of 2018-2019. The mean age
of the participants was 21.47 [± 1.66]. The students sampled
by convenience sampling method [19, 22]. Convenience
sampling is a frequently used sampling method in the field
of sports sciences [23, 24]. The personal information of
the participations is presented in Table 1.
According to Table 1, the mean age of the participants
was 21.47 [± 1.66]. The participants consisted of 25
female [50%] and 25 male [50%]. The majority of the

participants were 24% in the Faculty of Sport Science and
the second one is Faculty of Health Sciences 20%.
Procedure:
Participants were university students who did not
exercise regularly before deciding to join a fitness center.
Participants reported that they performed physical activity
for at least 3-5 days per week and at least 45 minutes per
day. Internet addiction test was applied to the participants
while registering to the fitness centers. At the end of 12
weeks, the Internet addiction test was applied again to the
same participants who participated in the regular exercise
in the fitness center.
Data collection:
Personal information such as gender, age, faculty,
purpose of using internet was collected by the personal
information form created by the researcher. Internet
Addiction Test Short Form [İBT-KF] which was
developed by Young [25] and adapted to Turkish
by Kutlu, Savcı, Demir and Aysan [26] was used to
determine the levels of internet dependency. The scale
is a 5-point Likert-type self-assessment scale. It consists
of 12 items and one dimension. The Cronbach Alpha
overall internal consistency coefficient of the scale was
.91. Data collection tools were applied face to face to the
participants.
Statistical Analysis:
SPSS 22 program was used in the analysis of the
obtained data and Shapiro-Wilk Test was applied to
determine whether the data showed normal distribution
and the significance level was accepted as p<0.05 in the
analyses. Data were normally distributed. Paired-Samples
T-Test was used to analyze the data.
Results
Shapiro-Wilk Test was applied to determine whether
the data showed normal distribution and the significance
level was accepted as p<0.05 in the analyses.
According to Table 2, Skewness and Kurtosis values
showed normal distribution. According to Tabachnick and

Table 1. The personal information of the participations
Gender
Male
Female
Total
Age
19-20-21
22-23-24
Total
Faculty
Theology
Communication
Engineering
Health sciences
Sports sciences
Total

f
25
25
50
f
25
25
50
f
10
9
9
10
12
50

%
50.0
50.0
100.0
%
50.0
50.0
100.0
%
20.0
18.0
18.0
20.0
24.0
100.0
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Table 2. Normality test of data
Tests
Internet a pre test
Internet addiction post test

n
50
50

Min.
1.21
1.26

Max.
5.00
5.00

sd
.85747
.83446

Mean
3.3179
2.6716

Skewness
.500
-.518

Kurtosis
-.141
-.105

Notes: p<0.05
Table 3. Evaluation of the internet addiction pre and post the participation of regular exercise
Tests
Internet addiction pre test

n
50

x̄
3.3179

sd
.85747

df
49

Internet addiction post test

50

2.6716

.83446

49

t

p

-3.142

.003*

Notes: p<0.05
Table 4. Evaluation of the internet usage time pre and post participation of regular exercise
Tests

n

x̄

sd

df

Internet addiction pre test

50

3.9000

1.03510

49

Internet addiction post test

50

3.1000

.95298

49

Fidell [27], Skewness and Kurtosis values between -1.5
and +1.5 indicate that the data is normally distributed.
Paired-Samples T-Test was used to determine the
difference between the pre-test and post-test averages of
internet addiction levels of the participants.
According to Table 3, there is a statistically significant
difference between the participants’ Internet addiction
pre-test and post-test average [t [49] = -3.142, p = .003,
p <.05]. The post-test average of the participants [x̄ =
2.6716] was lower than the pre-test average [x̄ = 3.3179].
Based on this finding, it can be said that doing regular
exercise positively contributes to the reduction of
students’ internet addiction.
Paired-Samples T-Test was used to determine the
difference between the pre-test and post-test averages of
internet usage time of the participants.
According to Table 4, there was a statistically
significant difference between the internet usage time pretest and post-test averages of the participants [t [49] = 4.221,
p = .001, p <.05]. The final test average [x̄ = 3.1000] of
the participants was lower than the pre-test average [x̄ =
3.9000]. Based on this finding, it can be said that doing
regular exercise positively contributes to the decrease in
the time spent by students on the Internet.
Discussion
According to the findings of this study, there is a
statistically significant difference between the participants’
level of Internet addiction and their doing regular
exercise. At the end of 12 weeks of regular exercise, it was
determined that the level of internet addiction decreased.
There are no literature findings on the effect of regular
exercise on internet addiction. Therefore, it is difficult to
compare the research findings with the literature.
Research reports indicate that internet addicts can
experience psychosocial, physical and physiological
188

t

p

4.221

.001*

negativity [28]. Young [29] stated that loneliness is
among the reasons of internet addiction. In addition, those
who spend time on the Internet for a long time still face
problems such as back and back pain, vascular problems
and obesity mentioned that there is a linear relationship
between long-term use of internet and obesity and lack of
physical activity [30].
Nowadays, the importance of active living in
terms of individual and social health has become more
understandable [31]. Physical activity has a positive
effect on healthy development by ensuring the regular
functioning of metabolic functions. It also helps prevent
chronic diseases [32].
When the results of the research were evaluated, it
was determined that doing regular exercise decreased
the internet addiction and the level of time spent on the
internet significantly. This may mean that students can
reduce their leisure time and manage their routine more
efficiently through regular exercise.
Conclusion
The obtained results support the hypothesis of the
study. Regular exercise reduces the level of internet
addiction and the time spent on the Internet. Reducing
and regulating the time spent on the internet can help
to protect the psycho-social, physical and physiological
effects of Internet addiction. It may be suggested to do
regular exercise for this. Measures should be taken to
prevent university students from being addicted to the
internet. Research can be repeated with different variables
in different samples. For example; researches about
internet addiction in elite level athletes.
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Abstract
Experts record the deterioration of the physical and cardiorespiratory fitness of students. Scientists recommend
Purpose:

Material:

Results:

Conclusions:
Keywords:

using fitness training in the practice of teaching students to increase cardiorespiratory fitness. The purpose
of the research is to increase the level of cardiorespiratory fitness of female students by practicing Kangoo
Jumps fitness in the practice of physical education.
participants are female students (n = 53, age - 19–20 years old). The study period was 10 months. Some
females (n = 17) used Kangoo Jumps fitness in the practice of physical education. Indicators of physical and
cardiorespiratory fitness were evaluated by the following methods: step test, Functional fitness assessment
tests. Statistical data analysis was performed applying the Mann – Whitney U – test.
The test results (step test) revealed a significant (P <0.05) advantage of females practicing Kangoo Jumps
fitness. The results are approximately the same for all females in most of the functional fitness assessment
tests. The lowest weight gain (about 0.8 kg) is shown by females who used Kangoo Jumps fitness. Body mass
indexes (from 1.8 to 2 kg.) were increased by students who used other types of fitness.
It was revealed the possibility of increasing the cardiorespiratory fitness level of female students practicing
Kangoo Jumps fitness in the practice of physical education. It was found the ability to control the increase in
body weight of females.
wellness fitness, physical education, females, obesity prevention, Kangoo Jumps fitness.

Introduction1
The level of physical activity and the dietary regime
of majority students do not meet the recommendations of
health experts. The data show a significant decrease in the
participation of young people in regular motor activity [1,
2]. The growth of the sedentary lifestyle of young people
is determined in another study [3]. The consequence is a
significant increase in body weight and the development of
obesity in many students [4]. These factors lead to various
psychological disorders [5]. Regulatory programs of
physical education in universities are not able to maintain
indicators of body weight and physical fitness of students
at an acceptable level [6, 7]. Health experts recommend
increasing the level of physical fitness by significantly
increasing the level of aerobic fitness of students [8].
The functional fitness of the cardiorespiratory
system is important in the factor model of the motor and
functional activity of young people [9]. It is determined
the statistically significant correlation between
cardiorespiratory fitness and the practice of a healthy
lifestyle [10]. The main motives of modern students to
physical exercise and fitness are the following: a decrease
in the percentage of body fat and increased aerobic fitness
[11]. There is evidence of a significant positive effect of
© Mokrova T. I., Osipov A. Yu., Kudryavtsev M. D., Nagovitsyn R. S.,
Markov K. K., 2019
doi:10.15561/20755279.2019.0405

aerobic exercises (fitness aerobics), implemented in the
practice of physical education of students [12]. To achieve
a positive effect requires a certain intensity [13], and a
sufficient duration of exercise [14]. Practice shows that
regular aerobic exercise has a positive effect on weight
loss in students [15]. Aerobic exercise enhances the
physical and psychological status of young people [16,
17]. The use of aerobic fitness training is recommended to
untrained young people and young athletes [18, 19].
It was revealed a negative trend of reducing the
level of aerobic readiness of students. This is due to
the lack of daily physical activity [20]. The decrease in
cardiorespiratory fitness indices was revealed even among
students studying at the faculties of physical education
and sport [21]. Scientists recommend using the correlation
between the content of physical education programs, the
level of physical activity and the behavioral regulation
of students [22]. It was revealed the possibility of a
significant increase in the level of physical development
and the level of knowledge about the benefits of physical
activity in young people practicing cardiorespiratory
fitness in the practice of physical education [23].
Currently offered a large number of health and sports
fitness. The practical use of types of fitness has significant
differences [24]. In some types of modern sports fitness
(in particular Latin American dances), the effectiveness in
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improving physical health wasn’t completely determined
[25]. There is evidence of the benefits of Zumba
Fitness in increasing aerobic fitness in young women
[26]. Found data on the possibility of practicing highintensity workouts and mixed aerobic-strength training
of moderate-intensity to reduce body weight [27]. The
step aerobics in the practice of physical education of
female students was also considered as effective [28].
The physical education programs are actively applied
In higher education institutions, including various types
of recreational and sports fitness [29]. However, data
monitoring of the students’ physical condition shows a
significant deterioration in the physical health indicators
of the majority of students during the period of study
[30]. Students consider their level of physical activity
sufficient to maintain physical health at the proper level
[31]. Changes are necessary for the practice of physical
education of students to increase the level of physical
activity. Increase of indicators of cardiorespiratory fitness
of young people is also a priority task.
Kangoo Jumps fitness is a new type of fitness that
is popular among young people. This type of fitness is
the performance of various stepping, jumping and dance
movements. All movements are performed at a fast pace
and in special shoes – Kangoo Jumps boots [32]. These
shoes reduce the risk of negative effects on the body in
intensively performing jumping exercises [33]. To increase
the level of physical performance, experts recommend to
carry out Kangoo Jumps fitness classes at least 30 minutes
long. The intensity of the movements should be high [34].
Scientists also point to the high efficiency of practicing
Kangoo Jumps fitness in the practice of correcting body
weight and prevention overweight [35] and obesity [36].
Other studies of practicing Kangoo Jumps fitness
define:
− It is concluded that after running exercise on
submaximal exercise with the use of equipment
Kangoo Jumps had become favorable outcome for
postural balance. One such reason would be because
of its system of absorption and dissipation of impact,
which allows a better activation of the proprioceptive
system through increasing the speed of afferent
estimate [33].
− Determinations from this preliminary evaluation of
breath test during Kangoo Jumps exercise suggest
that the Kangoo Jumps may reduce the oxidative
stress, and Laser photoacoustic spectroscopy system
provides a useful evaluation of ethylene biomarker
(as a by-product of oxidative stress occurring inside
the cells), being perfectly suitable to assessing the
breath gases [36].
− This study revealed many types of knee MRI findings
of asymptomatic Kangoo Jumpers compared to the
control group. These MRI findings can predict and
prevent possible acute knee injury or chronic joint
problems like osteoarthritis [37].
− A Kangoo Jump class causes dehydration and
rehydration strategies are necessary, however both
water and sports drinks are sufficient for adequate
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rehydration [38].
Training with Kangoo Jumps™ provides an effective
means of improving aerobic capacity, while reducing
the rate of injury when compared to training with
normal running shoes [39].
−
Comparison of kinematic parameters during the
Hop Brasil class practicing Kangoo Jumps shoes
and barefoot confirmed that ankle joint are under the
heavy loads. The knee and hip joint are under the less
loads [40].
Hypothesis. We assumed that the use of Kangoo Jumps
fitness exercises in the practice of physical education will
allow to achieve a higher level of cardiorespiratory fitness
of females, compared with other programs of physical
education of female students.
Purpose of the study. Search for the possibility of a
significant increase in the cardiorespiratory fitness level
of young people (19–20 years old) relatively healthy
female students practicing Kangoo Jumps fitness method.
−

Material and methods
Participants: Young (19-20 years old) relatively
healthy full-time female students (n = 53). All the
females underwent a medical examination and had no
contraindications to exercise and fitness. All the females
gave informed consent to participate in the research
and publish the results. The selection of females was
performed among a number of relatively healthy female
students with similar indicators of physical activity.
The selection was carried out among female students
engaged in fitness – aerobics and athletic fitness (strength
and cardiorespiratory training). The selection considers
indicators of females’ body weight. The females weighing
from 50 to 52 kg were selected for studies. On average,
the body mass indices of female students were 51.19 ±
0.34 kg.
Research Design.
The studies were conducted during one academic
year (September 2018 - June 2019). At the beginning, the
females passed the functional fitness assessment test [41].
Functional fitness assessment protocol and testing
standards. The functional fitness assessment tests must
be performed consecutively in the following order with
the prescribed rest periods between tests. If one or more
of the tests cannot be performed (e.g. pushups cannot be
performed because of a shoulder injury, etc.) then the
score must be entered as ZERO. If the aerobic fitness test
is not performed, enter a time of 0 minutes and 0 seconds
in one of the options (run, walk, row).
1. Aerobic Fitness Test (One Mile Run Test);
2. Rest 5 minutes;
3. Upper Body Strength/Endurance (Push-up) Test;
4. Rest 3 minutes;
5. Lower Body Strength/Endurance (Squat) Test;
6. Rest 3 minutes
7. Core Strength/Endurance (Plank) Test.
Females with approximately equal results were
randomly divided into 3 approximately equal groups.
Group number 1 (n = 18) continued fitness aerobics.
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Group number 2 (n = 18) continued to practice athletic
fitness. Kangoo Jumps fitness exercise complexes were
included in the program of group 3 (n = 17). The intensity
of the load was estimated by the Polar A300 heart rate
monitor. It was recorded the dynamics of the heart rate
of female students. Limit values of the aerobic exercise
intensity were 135–145 bpm. in the first and second
months of classes; 145–150 bpm in the 3rd and 4th
months. Subsequently, the intensity of aerobic exercise
was about 145–160 bpm. We found it inappropriate
to further increase the intensity of aerobic exercise.
Complaints were received from the females about fatigue
and the inability to perform the exercises with higher
intensity. It should be noted that the females practicing
Kangoo Jumps fitness, showed a slightly higher ability
to maintain a given intensity. Fitness aerobics and power
fitness groups maintained an intensity of 150–160 bpm no
more than 16–19 minutes of the main part of the training.
The group practicing Kangoo Jumps fitness maintained
the intensity of 150–160 bpm. about 20–23 min of the
main part of the training.
All the females were offered to attend regularly practical
training on selected physical education programs. The
number of classes – 2 per week. The time for each class is
90 min. Classes for females of group 1 and 3 consisted of
aerobic fitness classes (40–45 min), strength training (20–
30 min), exercises for developing flexibility and mobility
of joints (15–20 min). Group number 1 practiced fitness
aerobics in the main part of the class (performing various
dance moves on step platforms of a certain height with
rhythmic music). Group 3 used Kangoo Jumps fitness
in the main part of the class. Kangoo Jumps fitness is a
dance, jump, stepping movements performed in special
shoes (Kangoo Jumps boots) at a fast pace with rhythmic
music.
The program of classes for females of group 2
consisted of physical training for strength (40–50 min) and
aerobic (20–30 min). Training devices (strength training),
fitness cycles and treadmills (cardio). The exercises for

the development of flexibility and mobility of the joints
were also included in the program (15 min).
To assess the level of females functional fitness were
used: functional fitness assessment tests, step test. The
step test represents the performing of ascents on a 40 cm
high platform. The ascent rate is set by a special sound
signal designed to provide at least 120 ascents per min.
Testing time was 3 minutes. The level of functional fitness
was determined by the time of pulsometry recovery in
females to a state of rest.
We planned to evaluate the application effectiveness of
the presented types of fitness in the prevention of obesity.
All females were weighed weekly throughout the study
period. It was evaluated the dynamics of fluctuations in
the indicators of females body weight in 2 regular fitness
classes per week.
Statistical analysis: To evaluate the results of the
research, the authors applied the SPSS20 program. The
level of reliability and significance of the obtained data
are determined by the Mann – Whitney U – test.
Results
At the beginning of the research, all the females
demonstrated approximately the same results of the
functional fitness assessment tests. After 10 months,
the results of the students in several tests significantly
changed. In the “One Mile Run Test” (1.6 km), the results
of the females of group 3 were significantly (P <0.01)
higher than the results of females from other groups. In
testing the “Push-up” arm muscles strength, significantly
(P <0.05) higher results were found in the females of group
2 (athletic fitness). In the “Squat” test, the dynamics of the
increase in results was found in students of all groups.
The highest results were shown by females of group 3
(Kangoo Jumps fitness). Indicators of body balance (test
“Plank”) were approximately the same for all groups.
Complete test results are presented in Table 1.
The assessment of female students’ functional fitness
(step-test) shows the dynamics of a significant (P <0.05)

Table 1. The test results of female students for the period of research.
Criteria
One Mile Run
Test
(6.25 min)
Push-up
(40 times)
Squat
(100 times)
Plank
(2.5 min)
Step-test
Body mass

Group №1 (n=18)
September
June

Group №2 (n=18)
September
June

Group №3 (n=17)
September
June

7.12±0.18

6.42±0.08

7.14±0.11

6.44±0.13

7.14±0.15

6.34±0.09*

17.08±1.34

19.11±1.42

17.26±1.13

21.09±1.27**

17.21±1.26

19.43±1.39

56.17±0.21

63.21±2.18**

56.31±0.25

58.52±2.19

55.98±0.46

73.76±2.12*

1.29±0.02

1.48±0.13

1.28±0.09

1.49±0.11

1.28±0.04

1.48±0.16

3.42±0.16
50.86±0.47

3.18±0.21
52.57±0.29**

3.43±0.35
51.38±0.64

3.20±0.14
53.44±0.18*

3.42±0.54
51.33±0.46

3.09±0.27**
52.08±0.17

Note: * – P <0.01 – significance level; ** – Р <0.05 – significance level.
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decrease in recovery time for all females after a test
load. In groups 1 and 2, it was revealed the significant
improvement in recovery results: in group 1, from 3.42
± 0.16 to 3.18 ± 0.21 min; in group 2 from 3.43 ± 0.35
to 3.20 ± 0.14 min. It was revealed the most significant
decrease in the recovery time interval in females of group
3. The recovery interval decreased from 3.42 ± 0.54 to
3.09 ± 0.27 min.
The studies revealed the dynamics of increase in
body weight of females. In group 1 (fitness aerobics), a
significant (P <0.05) increase in the average body weight
of female students was recorded from 50.86 ± 0.47 kg to
52.57 ± 0.29 kg. In group 2 (athletic fitness), the body
mass indexes of females increased from 51.38 ± 0.64 kg
to 53.44 ± 0.18 kg. In group 3 (Kangoo Jumps fitness), the
body mass indices of the females increased slightly from
51.33 ± 0.46 kg to 52.08 ± 0.17 kg.
Discussion
It was revealed some lack of effectiveness of certain
types of fitness in the practice of prophylaxis the increase
in body weight and obesity. Studies revealed a significant
(about 2 kg) increase in the body mass values of female
students practicing fitness aerobics and athletic fitness.
The obtained results do not coincide with the data of
scientists recommending mixed aerobic-power [27] and
step-training [28] for the correction of the body weight
of students. Experts emphasize the high efficiency of
Kangoo Jumps fitness in the practice of weight control and
prevention of obesity in young people. There is data of a
decrease in body weight of students practicing Kangoo
Jumps fitness, an average of 2 kg per 10 months [35]. We
found a slight increase in body mass values (about 0.8
kg) in females who practiced Kangoo Jumps fitness for
10 months. In our opinion, the difference between the
results and the data of other scientists is a consequence
of the insufficient number (2 classes per week) of fitness
classes for females. The obtained data indicate that it is
impossible to solve the problem of increasing the body
mass of students within the standard physical education
programs in universities. Only 2 fitness classes per week
lead to increase in body mass of female students. Such
female students demonstrate less weight gain [42].
The indicators of physical and functional fitness of
students are influenced by the intensity of the exercises.
In different types of fitness training (aerobics, dancing,
step aerobics), the intensity of the exercises is different.
There is data that most students perform 50 min of Zumba
Fitness dance load at levels of light and moderate-intensity
[26]. Self-selected exercise intensity is most beneficial
for people practicing dance fitness training [12]. Fitness
aerobics classes involve performing rhythmic dance
movements to music with a certain level of intensity [28].
However, in the process of teaching female students to
various dance movements, the intensity of the load is not
high [32]. There is data concerning the targeted increase
in the intensity of aerobic exercise in young people. This
allows to achieve a significant health effect [42]. There is
data of the necessity to practice Kangoo Jumps fitness not
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less than 30 min to increase the indices of physical fitness.
The level of intensity of Kangoo Jumps fitness movements
should be high [34]. In our studies, females of groups 1
and 2 could maintain a high intensity of aerobic training
for only 16–19 min. The frequency of heart contractions
among female students of these groups reached 150-160
bpm. Then the females complained of a high degree of
fatigue and reduced the intensity of the exercises. Females
practicing Kangoo Jumps fitness could maintain a high
level of intensity – 150-160 bpm for a longer time – 20-23
min. In our opinion, the maintenance of a higher level of
load’s intensity was facilitated by special shoes – Kangoo
Jumps boots. The springs reduced a little the females’
efforts in jumping movements. We do not recommend
practicing the high level of exercise intensity more than
150 bpm during more than 20-25 min, in the practice of
female students training Kangoo Jumps fitness.
The results of the step-test for females of group 3
(Kangoo Jumps fitness) were significantly higher than the
results of other female students. The recovery intervals
of females practicing fitness aerobics and Kangoo Jumps
fitness were compared in similar studies [32]. The results
are different from our data. The higher indicators of
female students recovery are determined in our research.
The recovery rates for females in group 3 were better
on average by 38 sec. We explain the differences in the
results of a higher level of physical fitness of females in
this group. The total load was also slightly different. The
time of each fitness training in our groups was increased
by 10–15 min.
We explain the differences in the results of recovery
between our fitness groups by the wide possibilities of
Kangoo Jumps fitness influence on the cardiorespiratory
fitness of female students. This effect is achieved through
the practice of jumping exercises of sufficient intensity.
Experts recommend the more active practice of jumping
exercises to increase the aerobic performance of students
[43].
There are studies on the positive experience of aerobic
fitness in small groups of students (up to 5 persons). Also,
scientists recommend applying a competitive method in
organizing classes in mini-groups [12]. We have achieved
an increase in cardiorespiratory and physical fitness
without a competitive method. The number of females in
groups was 17-18 persons. We emphasize the possibility
of practicing aerobic fitness in quite large groups (2030 persons or more). However, it should be noted that
Kangoo Jumps fitness classes have some difficulties.
These difficulties are associated with a rather high price
for shoes – Kangoo Jumps boots ($ 350-470). Highquality repair of these shoes is also difficult. The training
gym must have a flat floor and the required dimensions.
These factors limit the number of students practicing
Kangoo Jumps fitness.
Conclusions
1. Studies demonstrated the possibility of effective
application of Kangoo Jumps fitness in the practice of
physical education of female students. It is revealed the
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possibility of a significant increase in the cardiorespiratory
fitness indices of females practicing Kangoo Jumps
fitness.
2. It was found out that the 2 mixed (cardio-strength)
class per week does not have sufficient effectiveness to
achieve optimal body weight. However, Kangoo Jumps
fitness classes proved more effective in slowing down the

increase in the body mass of female students. Females
show the lowest rates of body mass growth over the study
period.
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Abstract
Some of the benefits of physical activity may result from effects on hemostasis. However, the increased burden
Purpose:

Material:

Results:

Conclusions:
Keywords:

of cardiovascular complications and sudden death occurring during and immediately after exercise prompts
investigation to elucidate the biological relationship between physical exercise and hemostatic function. The
aim of this study was to determine effects of one bout exhaustive aerobic exercise and resistance training on
the clotting times in healthy young women student.
Thirty trained volunteer female students of physical education were selected objectively and availability. The
subjects were randomly divided into two groups of aerobic (n=15) and resistance training (n=15). Aerobic
group performed exhaustive workout program on treadmill intensity 65 to 75% VO2max on treadmill. The
resistance group completed three sets of 5-7 repetitions of six exercises at an intensity corresponding to
80% of 1RM. Following 12 to 14 hours of nightly fasting, venous blood samples (5 cc) were collected pre,
immediately after exercise and after 60 min of recovery and analyzed for PT (Prothrombin Time) and aPTT
(Activated Partial Thromboplastin Time) times. Participants were matched according to anthropometric
measurements, age and VO2max. Hypothesizes were tested by using independent t, repeated measures and
post-hoc test (p≤0.05).
One bout of the exhaustive aerobic exercise and resistance training caused significantly shortening in PT
(p<0.001) and aPTT (p=0.006, p<0.001 respectively) times at immediately after exercise. Also aPTT (p=0.005,
p<0.001 respectively) times significantly increased after recovery in comparison with baseline levels in two
groups. No significantly differences observed in PT and aPTT between two groups in all stages. The results
show that exhaustive aerobic exercise and resistance training lead to mild and transit increase in coagulation
system and induced shortening clotting times. Exercise-related hypercoagulability is mainly due to an
increase in coagulation factor VIII (FVIII) with no parallel alterations of other clotting factors.
Similar to endurance exercise, FVIII activity raises following resistance exercise, and appears to be positively
correlated with the volume of weight lifted. The ß-adrenergic pathway has been implicated as a possible
pathway mediating an exercise- induced increase in FVIII and decease clotting time.
clotting time, exercise training, PT, aPTT, young women students, blood, coagulation factor.

Introduction1
Blood coagulation homeostasis system is an important
mechanism that involves a complex set of interactions
between protease enzymes and factors that lead to the
production of thrombin and fibrin clots are rich. The
mechanisms and homeostasis are involved in the regulation
of different routes, each of which may be controlled by
different regulatory factors [1]. Based on the results, safe
and effective exercise of moderate intensity cardiovascular
disease can be reduced. A moderate-intensity exercise 50
to 74% of maximum oxygen consumption, the suppression
of platelet reactivity and development Fibrinolytics, will
not lead to changes in the coagulation system. However,
acute exercise intensity more than 74% of maximum
oxygen consumption simultaneously Fibrinolyticy
activity, platelet coagulation and develop their reactivity
[2]. Are some of the benefits of physical activity may be
due to its effects on hemostasis system. But increased
cardiovascular complications and sudden death occurring
during or immediately after exercise, further investigation
to find the connection between exercise and performance
necessary hemostasis [3, 4]. Prothrombin time (1appT)
© Rahmani Ghobadi M., Forghani Ozrudi M., 2019
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external and internal indicators of the blood coagulation
and the changes these factors remain in the body after 1
to 24 hours [1]. Menzel and Hilberg Effect of a session of
aerobic exercise aerobic threshold of 80% of the young
and middle-aged men, a significant decrease in time aPPT
(respectively 8% and 6%) and PT showed no significant
changes [5]. Based on the results Lekakis et al a session
of aerobic exercise in patients with hypertension was
associated with a significant reduction apt and increase
PT [6]. Also Hilberg et al (2003) reported that 60 to 120
minutes of aerobic exercise with less than 90% lactate
threshold intensity leads to significant shortening APPT
immediately (14.8%) and 2 hours (9.7%) after practice and
unchanged of PT immediately and significantly decreased
in 2 hours after exercise (relative to baseline) it [7].
Unlike aerobic exercise on resistance exercise, increased
physical pressure with minimal mobility. Research shows
that even low-intensity resistance training, when practiced
with restricted blood flow medium flame, they can
effectively induce Hypertrophy and increase their power.
Women coagulation response after a bout of resistance
exercise has been shown that young women with the
percentage of fat may be at risk of harmful clots forming
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at rest and during exercise than women to be skinny [8].
In recent years, resistance training, part of sports athletes
and regular exercisers form. The exercises are widely
used to improve physical fitness & also increase muscle
size, injuries are prevented. Therefore, to increase the
power, capacity and rehabilitation of elderly patients are
recommended. It is also possible exercises for recreation
and acute in many cases by people with varied fitness. The
knowledge and insights about the impact of this practice
on the various systems of the body including blood
clotting seems essential.
The purpose of this study is acute effects of resistance
training and aerobic submaximal a meeting on young
women students clotting times were determined and
compared. The researchers are looking for that resistance
and aerobic training affect PT & aPTT in young women
students?
Materials and Methods
Participants
This quasi-experimental study was conducted on
healthy women student and young active and smoking and
hormones, as was Voluntary. After medical examinations
and ensure the health and beam testing, 20 healthy
volunteers and active with an average age of 19.12±1.09
(years), height 163.56±4.64 (cm), weight 58.31±7.59 (kg)
VO2max 36.94±4.61 (min.kg/mL) and 22.18±3.67% fat
selected randomly in two groups: resistance training and
aerobic exercise groups. Once familiar with the exercise
protocol, subjects completed consent form.
Research Design
Aerobic exercises include a session on the treadmill
running with intensity VO2max 65%-75% was to
exhaustion. Treadmill speed gradually and beat until the
subject’s heart rate reserve (Karvonen) increased intensity
during practice and was maintained until exhaustion.
Control Polar heart rate monitor was used during the
activity. Group strength training protocol consists of 10
minutes of warm-up stretching, weight training six major
muscles of the upper and lower extremities (leg press,
bent and open, the bench press, pull armpit and elbow
flexion) in three sets, 5 to 7 repeat and with 80% of one
repetition maximum (1RM) with 1-minute rest between
sets. Abnormal symptoms in a person, no change in
heart rate, reach 90% heart rate forecast and announced
the discontinuation of the practice test were considered
by the subjects as well as a stop [15]. Blood samples in
three stages (after a 30-minute break), immediately and
60 minutes after the completion of the exercise of venous
antibiotics cubital and after 12 to 14 hours of fasting night
between the hours of 7 to 9 am (in the control of circadian
rhythms body) was performed. PT and aPTT times using
Laboratory kits Diagnostica French and Biomerieux
Coagulometer device was measured.
Statistical Analysis
For analyzing the data, we used Kolmogorov-Smirnov
Test for checking data normality, hypothesizes were tested
by using independent t, repeated measures and post-hoc
test (p≤0.05), by SPSS22 software.

Results
Anthropometric parameters including weight, body
fat percentage and maximum oxygen consumption of
the samples showed no significant changes. Immediately
after the exercise, aerobic and resistance training groups,
PT values, respectively, 0.42 and 0.44 seconds was
significantly decreased (p<0.01) and 60 minutes after
the end of practice, the only significant increase in the
resistance group training compared to the base case
(p<0.001). aPTT levels of aerobic and resistance groups,
respectively, 0.54 and 1.33 seconds, reduced (p<0.001,
p=0.006), respectively, and 60 minutes after exercise to
levels significantly increased over baseline (p<0.001,
p=0.005), respectively. Between the two groups at
different stages of apt and PT tests the difference was not
significant.
Table 1. Mean and standard deviance aPPT and PT of
groups
Process
resistance
training
Aerobics

resistance
training
Aerobics

aPTT
Before the
test

Immediately

1 h after the
test

38.31±1.43

36.98±1.55a

39.00±1.41b

37.73±1.92
PT
Before the
test

37.19±1.89a

38.50±2.25b

Immediately

1 h after the
test

13.60±0.13

13.16±0.16c

13.81±0.19d

13.62±0.16

13.20±0,17c

13.84±0,24

Note: a - meaningful decrease in comparison with basic
level; b meaningful increase in comparison with basic
level; c - meaningful decrease in comparison with basic
level; d meaningful increase in comparison with basic
level.
Discussion
The results showed a 65-75 percent Maximum
training session acute aerobic and resistance exercise
to exhaustion and oxygen consumption in three sets, 5
to 7 reps with 80% of one repetition maximum (1RM)
both led to the shortening PT time can be significant.
But the recovery took off of PT only resistance training
groups significantly decreased compared to the initial
levels. While in the air training group did not change
significantly. Rezaeian et al [9] showed that in both active
and inactive groups, PT time of eight minutes of active
recovery (pedal at time zero and an arbitrary distance).
After submaximal aerobic training with ergometer
(70% maximum heart rate) did not change significantly
[9]. Boldt et al. [10] demonstrated that the immersion
in cold water PT time was significantly decreased after
the warm water and the core body temperature in 39° C
there was no change in the PT time. In the 45 minute of
recovery (out of water) and reducing the temperature, the
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PT in comparison with the control group (early levels
before immersion in water) PT 3% decline. The PT time
after moderate activity by 80% in young men and older
individual anaerobic threshold did not change [10]. While
Hilberg et al [11] showed up after a test phase, the PT in
healthy subjects increased. Moreover, an increase in PT
patients with high blood pressure for 45 minutes on the
bike ergometer submaximal exercise was observed that
the results have been inconsistent. According Piccione
PT responds differently to exercise significant influence
represents a type of training with age, sex and condition
of the subjects on the coagulation system response [12].
The type of training methods (eg running on the treadmill,
pedaling on a bicycle ergometer) intensity exercise can
also be involved in these disputes. PT index extrinsic
pathway of blood coagulation, and while it depends on
the concentration Prothrombin. Since the change in
profile was similar in both groups, it can be suggested
that the effect of exercise on coagulation pathway activity
independent of it is foreign.
The results showed that the aerobic or anaerobic
exercise have the same effect on the aPTT time and both
of them led to a significant decrease in aPTT volatile and
rise above the level of the ground state, is in a recovery.
Hilberg et al [13] showed aPTT time to jump from a height
of 55 cm deep extroverted than 90 minutes of exercise at
90% lactate threshold is much less reduced on a stationary
bicycle pedal stronger stimulus to increase Thrombin
is potential. Menzel and Hilberg [5] aPTT significant
shortening of average activity with 80% of the anaerobic
threshold in young men and the elderly were fixed. APTT
decrease in other studies with different protocols running
training is evident [5, 6, 9, 11]. All of which are consistent
with the results of this study show Reduce the time aPTT
is not affected by the type of training. aPPP index is much
slower than the PT coagulation pathway and mechanism
of injury to the blood vessel wall and hit back with
collagen begins.
The results show that the intensity and duration of
exercise leads to the induction of factor VIII are different.
It is also a positive relationship between intensity aerobic

activity and factor VIII activity and antigen was observed.
Similar to aerobic training, resistance training also
increases the activity of this factor followed a positive
relationship with the volume up resistance [1], on the
other hand Lekakis et al. [6] inverse correlation with
levels of factor VIII aPTT immediately (r=-0.52) and one
hour after exercise (r=-0.75) in patients with hypertension
Showed. The potential increase in the production of
thrombin Willebrand factor and factor VIII is a reflection
of increased activity. It seems activate the beta-adrenergic
pathway important sign of increased heart rate with
exercise, it is likely to increase as a mediator in the VIII of
practice involved [1]. The results show that the synthesis
of nitric oxide block (with nitro-L-arginine methyl
ester) Increase Phone-Willebrand factor and factor VIII
activity decreased beta-adrenergic receptor stimulation
on nitric oxide production, which refers to its role in the
coagulation pathway [14].
In this study, we tried as much as possible net effect
of both aerobic and anaerobic exercise on the coagulation
system anthropometric factors and thus determine the
initial state of the control subjects. Especially resistance
training plan that is similar to the model used to develop
power and muscle is Hypertrophy [15].
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Abstract
The relevance of the problem of professional development of teachers led to the emergence of a large
Purpose:

Material:

Results:

Conclusions:

Keywords:

number of publications on this topic in the literature. But these publications do not clarify this very complex
phenomenon and do not encourage the emergence of new scientific problems. This has determined the
research interest. It is based on the need to clarify idea of internal factors on an intrapersonal level that
contribute to the effective professional development of future physical education and sport teachers. The
purpose of the work is to study them.
Study participants were students from four Physical Education Faculties (physical education, sports, physical
therapy and tourism) of higher education in the field of physical education in Western Ukraine. A total of 356
students participated in the study of internal factors on an intrapersonal level. The choice of research sample
was random, the age of students – 18-19 years old. We used the questionnaire to determine the correlation
between the two signalling systems and to determine the temperamental characteristics of students. To
gather and analyze data we used the quantitative method.
Result showed that the second signalling system dominates in the majority of surveyed students. Most of
the students with the prevailing second signalling system belong to the faculty of tourism (74%). We have
determined the average level of the intellectual development sphere for all students without any exceptions.
The highest rates were identified for the students of physical therapy faculty. The future teachers of physical
education and sport showed the lowest results in communicative sphere. This is insufficient for professional
and pedagogical activity. This group of students showed the best development in psychomotor qualities, even
though the results were on average level. In general, we have not determined any significant discrepancies
in psychomotor, intellectual and communicative spheres of the future teachers of physical education and
sports in comparison with the students of other areas of training.
We have demonstrated that the properties of the various personality aspects of the future physical education
and sports teacher in the intellectual and communication domains are insufficient for professional work. They
require the development of targeted effective methods for professional education and psycho-pedagogical
means of motivation. The results of internal factors of students’ personality professional development
diagnostics are supported by compliance of their characterological features to the professional demands but
also by the conscious professional interests.
physical education and sport, students, professional development, factors.

Introduction1
Productive work of each individual educational
establishment, and the educational system in general, is
only possible under corresponding socio-pedagogical
circumstances created by various factors that influence the
learning process [1]. Praxeologists divide these factors
into internal (dispositional) and external (situational)
factors [2].
The set of influences can be represented as a
multilevel structure. Internal (dispositional) factors
are divided into two groups: directional factors that
determine the emotional and motivational aspects of a
student’s personality [3] and instrumental factors, which
influence the intellectual and psychomotor aspects of
personality [4,5]. The effectiveness of the educational
process also determines the various external (situational)
factors. These circumstances and the situations in which
education is provided: the educational environment,
social and material conditions, as well as the material and
technical facilities of the institution and educational and
© Stepanchenko N. I., Briskin Y.A., 2019
doi:10.15561/20755279.2019.0407
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methodological support for the educational process [6,7].
We believe that pedagogical factors are determined
by the object of research and should be divided by
their relation to the educational system into external
(societal-social, socio-cultural, legal, etc.) and internal
(institutional-educational, methodological, contentrelated, organizational, and technological, etc.)
Personality-related factors (intrapersonal-internal in
relation to subjects of learning or subject matter) are
internal factors [8] for improving their qualities and
properties [9]. They are divided into developmental
factors of the teacher and student’s personality. External
factors that are related to the subjects of education are
interpersonal factors that affect the student in the process
of learning by the faculty, peers, and mentors during the
course of training, etc.
Therefore, we can say that the factors of professional
development of a teacher’s personality in higher
educational institutions and faculties of physical education
and sports are:
External in relation to the educational system of
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physical education teacher training (situational, societal)
factors – communal, socio-cultural, legal, educational,
environmental, etc.).
External (interpersonal) developmental factors of the
student – factors that interpersonally influence the future
physical education teacher by other teachers, coaches,
peers, and mentors during the course of training, etc. It
should be noted that some professional developmental
factors of one’s personality act on the personality and
shape it at the stage of career choice. This often occurs
under the influence of one’s parents, friends, and peers.
Among the external (societal and interpersonal) factors
that affect the professional development of students of
high educational establishments of physical education
and sports, the most important are the peculiarities of
pedagogical work of a physical education teacher [10].
These include: the complexity of regulation and planning
of activities, the need to show creativity; lack of material
and results of labour; the length of communication between
the teacher and the students; a variety of functional duties
performed (sports, physical education, pedagogical,
educational, health education, prophylactic and
preventive, design-planning, organizational-managerial,
operational-technological, evaluation-control, research,
etc.).
Internal (institutional) influential factors in higher
education institutions of physical education and sports,
where teachers are trained: material and financial,
sanitary-hygienic, scientific-methodological, educationalmethodological, procedural-substantive, organizational
and technological, etc. These include the educational
environment of teacher training, the social and material
conditions teachers’ and students’ activities, the degree
integration of science and educational experience in the
institution, qualification level of staff, support teacher
creativity from colleagues and school administration, etc.
Personality (internal, dispositional, intrapersonal)
factors of professional teacher development are readiness
and potential of science and pedagogical workers, quality
of their work, level of coordination of actions, degree of
application of new concepts and principles of education,
etc.
Individual developmental factors of students are
directional (individual traits and qualities, and personal
qualities: motives, interests, inclinations, abilities,
psychological, moral and spiritual values 
and beliefs,
etc.) and instrumental (affect perceptual processes,
intellectual and psychomotor aspects of a future teacher’s
personality). It is important to concentrate on the values
of education and motives, which help one engage in selfdiscipline and self-education, awareness of a physical
education teacher’s role in society. From our experience,
the instrumental and directional factors that concentrate
around the intellectual and emotional-motivational
qualities of the future teacher have the most significant
impact, because they form the totality of socially and
professionally important personal qualities.
The analyzed factors correspond to the expected

process of updating the characteristics of education and
indicate their importance [11]. The relevance of the
problem of professional development of teachers led to
the emergence of many publications on this topic in the
literature [12, 13]. However, these publications not only
do not clarify this very complex phenomenon, but also
encourage the emergence of new scientific problems. This
has determined the research interest, which is based on the
need to clarify idea of internal factors on an intrapersonal
level that contribute to the effective professional
development of future physical education teachers. The
purpose of the work is to study them.
Material and Methods
Participants:
Students of Drogobych Ivan Franko State Pedagogical
University – four academical groups of two faculties
(physical education and physical therapy) in the amount
of 120 respondents and students of Lviv State University
of Physical Culture – seven groups in the amount of 236
respondents of four faculties (physical education, sports,
physical therapy and tourism) participated in the study of
internal factors on an intrapersonal level. In total we have
interviewed 356 students. The choice of research sample
was random, the age of students – 18-19 years old.
Procedure:
Testing was conducted in September – December 2016.
The testing procedure has been carried out for 16 weeks
at the Universities premises. To analyze the qualities
of students who master the pedagogical profession, in
comparison with other future specialists in the field of
physical culture and sports, we used a questionnaire by
Kadyrov to determine the correlation between the two
signalling systems in terms of: dynamic features (activity
and self-regulation); emotionality and volition; cognitive
processes: memory, imagination, thought process [14].
This method consists of 7 scales, 57 questions-statements,
average time of testing 20-25 minutes.
To determine the temperamental characteristics of
students, we used the method (structure of temperament
questionnaire by Rusalov) which allows to determine
the properties of subject-activity, intellectual, and
communicative aspects of temperament [15]. The
content of the questionnaire corresponds to the fourblock structure of the functional system, which consists
of ergicity, plasticity, pace, and emotional sensitivity.
The questionnaire consists of 105 questions and is not
restricted in time. We have investigated formal-dynamic
properties of the students’ individuality in psychomotor,
intellectual, and communicative activities. Interpretation
of the survey results was based on a scale: low (0-3
points), medium (4-8 points) and high (9-12) levels. The
used methods of psychodiagnostics possess retesting
validity and reliability.
Statistical Analysis
The collected data were analyzed through percentage,
arithmetic mean, standard deviation, Analysis of Variance
(ANOVA) model, the significance level equals 0.05.
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Results
To evaluate the potential components of professional
development of the future teacher of physical education,
we consider it important to study the influence of a group
of internal factors of the intrapersonal level, namely,
individual (congenital) and personality (acquired)
personality traits.
The results of the correlational study of the two
signalling systems in students of the pedagogical
profession, compared with other future physical therapy
and tourism specialists, are presented in Fig. 1.
As shown in Fig. 1, the first signalling system
dominates in approximately a quarter of students that

took part in the survey. Most of the students with the
prevailing second signalling system belong to the faculty
of tourism (74%).
A comparative analysis of obtained results of indicators
of psychomotor, intellectual, and communication domain
of student activity shows how they change according to
the domain (Table 1). The highest rates of the realization
of psychomotor ergicity (7,7±0,3), plasticity (7,0±0,5),
pace (9,3±0,4) were found among the students of physical
education and sport faculty. These rates comply with the
average level, and psychomotor pace complies with high
level of development. The lowest rates of psychomotor
emotionality (3,4±0,3) were recorded among students of
physical education
and sports

80

tourism

70

physical therapy

60
50
% 40
30
20
10
0

First signaling
system

Second signaling
system

Fig. 1. Correlation of both signalling systems in students of different learning domains (in percentage)
Table 1. Properties of psychomotor, intellectual, and communicative fields in students of different domains of physical
education and sports (in points, mean, standard deviation)
Faculty, domain of activity
Physical education and sports (n=153):
psychomotor
intellectual
communication
Tourism (n=92):
psychomotor
intellectual
communication
Physical therapy (n=111):
psychomotor
intellectual
communication

Indicators (average points)
Ergicity
Plasticity

Pace

Emotionality

7.7±0.3

7.1±0.5

9.3±0.4

6.8±0.5

6,0±0.5

5.7±0.5

6.8±0.2
7.7±0.3

7.4±0.6

5.9±0.3

4.1±0.6

7.0±0.4

7.0±0.4

4.5±0.4

6.4±0.3

7.7±0.3

6.6±0.3

4.1±0.3

7.9±0.4

6.4±0.5

7.4±0.7

5.6±0.5

7.6±0.5

6.7±0.6

7.4±0.5

6.8±0.2

9.9±0.5

3.4±0.3

8.3±0.3

6.3±0.3

9.6±0.2

5.5±0.3

9.7±0.4

6.8±0.3

7.8±0.6

4.8±0.2
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Table 2. Comparison of formal dynamic properties of students in different fields (in points, mean, standard deviation)
Faculty

Field of activity (in points)
Psychomotor

Intellectual

Communicative

Physical education and
sports (n=153)

7.7±0.4

6.6±0.5

6.1±0.5

Tourism (n=92)

6.4±0.4

6.3±0.4

6.8±0.6

Physical therapy (n=111)

6.9±0.4

7.4±0.3

7.3±0.4

physical therapy faculty.
The best results of emotional ergicity and pace were
detected among future rehabilitation specialists (8,3±0,3
and 9,6±0,2). Also, the most developed communicative
component we have found between the students of
physiotherapy faculty. The future rehabilitation specialists
are characterized by the lowest development level of
emotionality.
Comparing the formal dynamical peculiarities of the
future specialists we have to notice the average level
of intellectual sphere development among all students
without exceptions. The highest rates we have determined
among the students of the physiotherapy faculty (7,4±0,3).
The lowest results in communicative sphere were
shown by the future teachers of physical education and
sport (6,1±0,5). This is not meeting the demands of the
profession. In general, the survey has not determined any
significant discrepancies in psychomotor, intellectual and
communicative spheres of the future teachers of physical
education and sport in comparison with the students of
other areas of training (F=2,14 at critical values 5,14 for
the significance of 0,05).
Discussion
In the beginning of our discussion we would like to
stress that we have not found any relevant researches
made on the matter of our work to be able to compare the
results received by us.
The fact that the second signalling system dominates
in most surveyed students gives us ground to attribute
their personality type as “intellectual”, which is a
combination of “intelligence and volition”. This is of
utmost importance for future teachers because it is based
on volitional regulation of activity. In the professional
work of specialists in physical education and sports,
volitional expression not only allows one to overcome
internal and external obstacles by achieving set goals,
but it is also the basis of forming an individual style of
volitional activity.
We consider high levels of ergicity and plasticity to
be optimal for successful professional activity of physical
education and sports specialists; medium and high rates
of pace; low and medium levels of emotional sensitivity.
The highest indicator of the use of psychomotor ergicity
was found in students in the physical education and sports
field. This is considered average – students have normal
muscle tone, full range of motion, and average muscle
performance. All students had average development

using the “plasticity” indicator. This is characterized by
flexibility when switching from one form of physical
activity to another, average penchant for various forms
of motor activity. The level of development of mental
and physical endurance (ergicity) and the ability to adapt
easily to the new conditions (plasticity) are not sufficient
for the future physical education and sports specialists.
A high level of psychomotor pace (speed) we have
seen in students of physical education and sports. These
students are characterized by a fast pace of psychomotor
behavior and physical activity. The high indicators in the
physical therapy group of students can be explained by
the significant number of students that do sports while
studying in this field. All surveyed students showed
average levels of psychomotor emotionality expression.
This is characterized by normal intensity of emotional
response in event of failure in manual labour and physical
work. Overall, all students had average psychomotor
activity.
We have established by an analysis of the intellectual
domain the average level of formal dynamic properties
for students in physical education and sports faculties.
Intellectual emotionality is used on an average level in
event of emotional experiences due to failure of intellectual
activity. Regarding ergicity, there was an average level of
intellectual capabilities and focus on activities that require
intellectual strain.
Future teachers of physical education and coaches
from various sports have an average level of intellectual
plasticity that manifests in various forms of intellectual
activity. They have an average cognitive processing speed
when performing mental operations.
We have determined that properties of the intellectual
domain are more evident in students in physical therapy
faculties. The highest level in this group of students
was speed (pace). This same group of students had the
highest indicators of intellectual ergicity and plasticity.
Overall, the results of the survey showed that properties
of the intellectual domain among all students are mostly
average.
We have also analyzed the communication domain
of student individuality that also showed average levels.
This indicates that there is a need for communication
and moderate communicability. Additionally, students
of physical education and sports faculties had lower
levels of communication speed than students in other
fields. It is obvious that the high development level of
intellectual and communicational abilities is crucial
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for effective professional activity of future physical
education teachers and coaches. We consider that the
psychodiagnostic methods should be used during the
selection of this faculties’ future students. These methods
should determine future students’ intellectual level and
communicational abilities.
The overall results in the communication domain
indicate that students in physical education and sports
faculties do no differ greatly from other fields.
Analysis of formal dynamic properties of students
in different fields gives us grounds to state that based
on psychomotor domain indicators, future physical
education teachers and coaches do not have a great
need for psychomotor activity. But they require it on
a higher level compared to other students. At the same
time, physical education teachers have an assumed higher
requirement for the development of physical qualities,
proper lifestyle and maintaining these over the course
of their life. Various aspects of temperament in physical
education and sports faculty students, like the dynamic
side of students’ personalities, demonstrate a need to
increase psycho-pedagogical influence, particularly of
motivational nature.
The average intellectual domain figures we obtained
indicate that students in the physical education and
sports faculties have insufficient levels for successful
professional pedagogical work after finishing studies. As
researchers have noted, the level of intellectual properties
correlates with the didactic pedagogical abilities of a
teacher, provides understanding of professional tasks,
determination of their significance, and the search for
ways to solve pedagogical situations. Therefore, the
development of the intellectual domain should grow due
to the nature of professional activity in the future.
The communication component in physical education
and sports teachers is characterized by a stable focus on
performing pedagogical work. That is why developing
this component, which showed the lowest levels in our
study, for future teachers of physical education and sports,
coaches are vital.
We have subjected the results of the previous surveys
of professional pedagogical motivation students [16]
and received data of the internal factors studies of their
professional development to mathematical processing
of multiple correlation. This allowed us to determine
a link between professional motivation and personal
psychomotor peculiarities, intellectual and communicative
spheres (r=0,7241). Based on this, it is possible to state that
the results of the internal factors of students’ personality
professional development diagnostics are influenced not
only by compliance of their characterological features
to the professional demands but also by the conscious
professional interests. The studies of the influence of
personal characterological peculiarities on professional
self-determination dynamics [17] confirm validity of this
work.
Undoubtedly, several formal dynamic properties
of students’ individuality can and should be influenced
by various means in the process of study and training.
206

Specific properties of individuality are an integral part of
the model characteristics of a specialist and significantly
affect the physical and mental qualities. This requires
their maintenance at a high enough level for the effective
implementation of professional activities. Communication
skills based on the properties of the communication
domain of a teacher’s activity also play an important
role and belong to the organizational and pedagogical
component of his/her competence.
Therefore, in the process of study and training of
future teachers of physical education, it is necessary
not only to identify the level of individual personality
characteristics of students, but also to correct them.
Firstly, this elates to those features that help to master the
profession and facilitate the adaptation of students to their
future work. Because of this, it is advisable to specifically
develop not only student’s psychomotor domain, but also
the intellectual and communication domains. This would
create the prerequisites for shaping their individual style
of work.
We believe that the most highly influential factors
for shaping the focus of a student’s pedagogical work
and professional development lie in the subjects of
professional education. Thanks to which, professional
interest rises, and vital work-related pedagogical qualities
are formulated.
The study of the curricula of higher education
institutions in the field of physical education and sports
shows that for the entire period of study, sports-specialised
subjects take up 50% of education, psycho-pedagogical
training - approximately 20%, and pedagogical and
coaching training – approximately 8%. We did not find
evidence to support this type of curriculum. According
to the UNESCO recommendations, the training of
teachers should cover the natural sciences, foundations of
philosophy, psychology, and sociology along with their
connection with pedagogy. UNESCO also recommends
the study of the theory and history of pedagogy,
comparative pedagogy, schooling, teaching methods and
the basics of experimental research in pedagogy, studying
subjects related to the future field of teaching, pedagogical
practices and internships [18,19] .In general, the training
of teachers of physical education and coaches in
Ukraine meets international requirements and standards.
However, we consider it appropriate to change the ratio
of educational subjects in favor of pedagogical subjects,
since it is difficult to persuade students that psychopedagogical knowledge plays a fundamental role in the
formation of professional competence, and the shaping
and development of their pedagogical skills [20, 21].
Conclusion
The study of internal factors of professional
development in the future teacher of physical education
and sports on an intrapersonal level has allowed us
to conclude that: the set of individual factors was
determined that influences the formation and professional
development of teachers of physical education and
sport. This set comprises from: temperament, character,
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abilities, specifics of interests, peculiarities of psychic
processes and intellect, physical fitness. By psychomotor
domain indicators, future physical education teachers and
coaches do not have a great need for psychomotor activity,
although they require it on a higher level compared to
other students. We have determined the link between the
general professional development and characteristics of
psychomotor, intellectual and communicative spheres of
the future teachers of physical education and sport and their
compliance to the professional demands. The properties of

various aspects of temperament like the dynamic side of
the personality of the future teacher of physical education
and sports in the intellectual and communication domains
are insufficient for professional work and require targeted
development of effective methods of professional
education and psycho-pedagogical means of motivation.
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Abstract
The aim of study is to analyse isokinetic knee strength in soccer players in terms of selected parameters.
Purpose:
A total of 30 subjects, 15 soccer players and 15 controls, were included in the study. Isokinetic knee strength
Material:

Results:

Conclusions:
Keywords:

measurements at angular speeds of 60°sec−1, 180°sec−1 and 240°sec−1 and pro-agility tests were conducted on
the subjects. A body analyser was used for height, weight and body mass indexes (BMI) values. The training
ages of the subjects and the positions of the soccer player group were recorded on personal information
forms.
When the agility parameters were compared between football and control groups, a statistical difference was
found in favour of the soccer player group (p < 0.05). When the effects of body composition and isokinetic
knee strength on agility were analysed, negative significant correlation was found between weight and
agility, BMI and agility and 240° right knee extension strength and agility (p < 0.05). When the positions
of soccer players and isokinetic knee strengths were compared, significance was found between 60° right
extension strength of defenders and midfielders and 60° left extension-flexion strengths of defenders and
midfielders and forwards in favour of defenders (p > 0.05).
In conclusion, it was found that isokinetic knee strength did not have an influence on agility in low angular
speeds, except for 240°sec−1 right extension. According to positions, as the isokinetic knee strength of
defenders decreased, they showed higher results when compared with other positions.
isokinetic, knee, strength, soccer player, agility.

Introduction1
Football is a game that requires physical competence
as well as top-level motor skills such as technicaltactical agility and speed because of the high number and
intensity of matches it involves [1, 2]. Additionally, player
position [3], the league that the player is in, and even the
style of the game played [4] have significant effects on a
soccer player’s muscle profile. Studies have shown that
soccer players cover long distances during a match and
the distance they cover differs according to the levels and
positions they play in [5, 6]. It is known that midfielders
and defenders cover longer distances when compared
with forwards, and offensive players are more exposed
to moves that require slipping, jumping and man-to-man
offence [7]. The basis of all these specific features is
muscle strength [8].
Studies have shown that lower extremity strength has
great significance of these specific moves in football like
a strength [8], speed [9], acceleration [10], endurance
[11]. In addition, isokinetic knee strength has been found
to influence the speed of kicking the ball [12]. Lower
extremity strength, which could previously be found
with squat and vertical jump tests in general, can now be
measured more objectively with isokinetic dynamometers
and – thanks to dynamometers – dominant and nondominant foot strengths can also be examined separately
[13, 14]. Determining the lower extremity strength
capacity of a player has great importance with respect
to preventing injuries and determining the intensity of
© Yılmaz A.K., Kabadayı M., Bostancı Ö., Özdal M., Mayda M.H., 2019
doi:10.15561/20755279.2019.0408

training. Isokinetic strength values have also been found
to be high as age and league levels increase [15, 16]. When
studies conducted on soccer players were examined, it
was found that dominant and non-dominant foot strengths
generally did not show significant correlations [17];
however, low levels of significant differences were found
as angular speed increased [18, 19].
The purpose of study is to analyse the effects of
isokinetic knee strength of soccer players on selected
physical parameters and motoric features and to compare
all these parameters with respect to player positions. The
subjects consisted of 15 soccer players in the Turkish
Football Federation Regional Amateur League. The data
were collected to compare isokinetic knee strengths of
soccer players in terms of selected physical parameters,
agility and positions, which is the hypothesis of the study.
Material and methods
Participants
The study included 15 soccer players (football group)
who were trained five days a week for at least 2 hours each
day in amateur leagues and 15 individuals (control group)
who had a training history of 2–3 years out of football
and who were not actively doing sports (Table 1). The
study protocol was approved by the Ethics Committee for
Ondokuz Mayıs University. (B.30.2.ODM.0.20.08/1596).
Research Design
The subjects were tested in a laboratory twice and
indoor sports hall once. At the first laboratory visit, the
subjects were informed about the test protocols, and their
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heights, weights and body mass indexes (BMI) were
measured. At the second one, the subjects’ isokinetic
knee strength measurements were done (at 60°sec−1, 180°
sec−1 and 240° sec−1 angular speeds, in order to find the
peak torque values). Pro-agility tests were conducted in
the indoor sports hall. Before the test started, the subjects
were informed about the test and they were asked to
perform the test with maximum effort. The subjects were
warned about not doing any exercise or physical activity
before the all test.
Warm-up procedure
Before the tests, the subjects undertook 5 minutes of
low intensity aerobic run and 10 minutes of dynamic and
static stretching of lower extremity muscles for general
warm-up [20].
Determination of descriptive information
A Gaia 359 Plus BodyPass analyser was used to find
out the height, weight and BMI parameters of the subjects.
Before the measurements, the device was introduced to
all the subjects and they were asked to stay as quiet and
as immobile as possible during the test. An individual
demonstrated the test on the analyser to help the subjects
understand it. The subjects stood on the analyser with bare
feet, wearing a t-shirt and shorts, and their height (cm),
weight (kg) and BMI values were recorded. The subjects’
age, position and training ages were obtained from the
personal information form given to subjects.
Determination of isokinetic knee strength
The peak torque angular speeds that the subjects
were to show in knee extension and flexion moves were
determined as 60°sec−1, 180°sec−1 and 240°sec−1. The
tests were conducted with computer controlled isokinetic
dynamometer (Humac Norm Testing and Rehabilitation
System, CSMI, USA). For each test at the determined
angles, the subjects were warned verbally to take into
consideration the resting intervals in line with the fixed
protocol of the dynamometer.
With the determination of resting intervals, subjects
were asked to show five maximum efforts and the highest
values displayed during five tries of all angular speeds
were accepted as peak torque values. In order to ensure
the adaptation of the subjects and to protect them from
injuries, three practice repetitions of all angular speeds
were made before the test and the test was started after
30 seconds of rest. During the whole test, each subject
was encouraged about basic push/pull and the number
of remaining repetitions and loud verbal encouragement

were given continuously to help the peak torque (PT)
values of the subjects to be the highest level. Before
starting the test, all the subjects were asked to use their
knee strength in the maximal level for a positive test and
to get maximal results [21]. In all angular speeds, PT
values were recorded as Newton (Nm). Before isokinetic
knee strength, isokinetic dynamometer was calibrated as
advised by CSMI (2003).
Pro-agility test
A pro-agility test, also known as a 20 yard (18.2982
m) sprint, was conducted on the subjects. The test area
was adjusted by placing pointers 4.57 m left and 4.57 m
right of the start line. Tagheuer HL-232 photocell doors,
which can record percentiles of a second, were placed at
the start line and the area in which the study would be
conducted was defined with pointers. The data from the
photocell was directly transferred to the computer with a
Tagheuer CP-540. After the photocell system was tested,
the subjects were taken to the area. They were told that the
participant had to be in place at the start line and, when
he was ready, to touch the pointer on the right and then
the one on the left at the same time with hands and feet
and to end the test by passing the start line. After being
shown how to do the test, each subject had to do a trial test
three times and received feedback. At the beginning, the
subjects to be tested were determined randomly and the
test was predicted to be completed according to that order.
All the subjects were tested three times with intervals of
1 minute. The subjects were given feedback to help them
get the best results. The subjects’ best times from these
three tests were recorded in seconds (sec) and the test was
concluded.
Statistical Analysis.
SPSS for Windows (version 16.0, 2008, SPSS Inc.,
Chicago, Illinois, USA) was used for statistical analysis.
The data were presented as mean and standard deviation.
Normal distribution of data was tested using the ShapiroWilk’s test and a Levene test was used to test homogeneity.
An independent t-test was applied in the comparison
of two groups. A Pearson correlation was performed to
control the association between variables. Statistical
results were assessed within the 95% confidence interval
and a p < 0.05 level of significance.
Results
Table 1 shows the descriptive information of the study.
There were no significant difference between the soccer

Table 1. Comparison of descriptive information of the football and control groups
Variable
Age
(years)
Height
(cm)
Weight
(kg)
BMI
(kg/m2)

Group
Soccer
Control
Soccer
Control
Soccer
Control
Soccer
Control

N
15
15
15
15
15
15
15
15

Mean
22.80
21.60
177.00
175.73
75.95
72.63
24.22
23.57
210

Std. Dev.
2.14
1.40
4.90
5.81
6.91
4.07
1.61
1.84

t

p

1.813

0.082

0.645

0.524

1.601

0.123

1.016

0.319
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players and the control group with respect to descriptive
information (p > 0.05).
When the agility parameters were compared between
groups (Table 2), a statistically significant difference was
determined in favour of the soccer group (p < 0.05).
There were no differences right and left isokinetic
knee extension and flexion strength parameters between
the groups (p>0,05), (Table 3).
In the correlation test conducted to find out the effect
of soccer players’ body composition and isokinetic knee
strength on agility (Table 4). When the pro-agility test time
improved, weight, BMI and 240° right knee extension
strength increase (p < 0.05).
Table 5 examines the correlation between soccer
players’ positions and their descriptive information, agility
and isokinetic knee strength rates. When the results were
analysed, significant differences were found as follows:
in weight between defenders and midfielders and the
control group; in training age between all positions and
the control group; in agility test between defenders and

the control group; in 60° right extension strength between
defenders and midfielders and also the control group
and midfielders; in 60° left extension strength between
defenders and midfielders and forwards and also between
the control group and midfielders and forwards; and in
60° left flexion strength between defenders and forward
midfielders and also the control group and forwards (p <
0.05).
Discussion
Football is a sport based on aerobic-anaerobic strength
and muscle strength and at the same time it requires a toplevel display of motoric features. In the studies conducted,
the most commonly used moves include kick the ball,
jumping and running, and all these moves are reported to
be directly associated with knee joint muscles [22, 23].
In our study, when isokinetic knee strengths were
examined, no significant difference was found between
the two groups (p > 0.05). When compared with the
literature, the results were found to be similar to results

Table 2. Comparison of pro-agility parameters of football and the control group
Variable

Group

N

Mean

Std. Deviation

t

p

Pro-Agility (sec)

Soccer
Control

15
15

4,70
4,89

0,22
0,26

-2,189

0,037*

*p<0,05
Table 3. Comparison of isokinetic knee strength parameters of the football and the control group
Variable
60º Right knee Ext.
Strength (nm)
60º Right knee Flex.
Strength (nm)
60º Left knee Ext.
Strength (nm)
60º Left knee Flex.
Strength (nm)
180º Right knee Ext.
Strength (nm)
180º Right knee Flex.
Strength (nm)
180º Left knee Ext.
Strength (nm)
180º Left knee Flex.
Strength (nm)
240º Right knee Ext.
Strength (nm)
240º Right knee Flex.
Strength (nm)
240º Left knee Ext.
Strength (nm)
240º Left knee Flex.
Strength (nm)

Group
Soccer
Control
Soccer
Control
Soccer l
Control
Soccer
Control
Soccer l
Control
Soccer
Control
Soccer
Control
Soccer
Control
Soccer
Control
Soccer
Control
Soccer
Control

N
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

Mean
165.00
154.40
105.60
94.93
169.73
148.60
94.73
87.20
106.60
98.20
68.73
64.27
101.93
93.27
61.67
60.60
88.07
81.07
56.40
53.00
83.33
80.27

Std. Deviation
24.83
46.51
17.70
27.22
29.57
46.50
10.65
33.16
25.12
17.11
20.80
20.17
21.34
21.93
16.41
13.84
17.84
11.98
13.83
15.46
14.31
16.71

t

p

0.779

0.445

1.272

0.214

1.485

0.151

0.838

0.414

1.070

0.295

0.597

0.555

1.097

0.282

0.192

0.849

1.262

0.218

0.635

0.531

0.540

0.594

Soccer

15

49.47

10.15

0.018

0.985

Control

15

49.40

9.72
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-.247

-.577

-.578 -.342 .333

-.188 -.330 -.378

.172

-.249 -.076

-.586* .028

-.437 -.434

.374

.024

.024

.212

.225

.503

.229

.165

.540

.371

.789

.022

.920

.103

.106

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

BMI

Weight

Pro-Agility

r .062
p .825
N 15

Height

Age

Variable

60º Right Knee Ext.
strength
60º Right Knee Flex.
strength
60º Left Knee Ext.
strength
60º Left knee Flex.
strength
180º Right knee Ext.
strength
180º Right knee Flex.
strength
180º Left Knee Ext.
strength
180º Left knee Flex.
strength
240º Right Knee Ext.
strength
240º Right Knee Flex.
strength
240º Left Knee Ext.
strength
240º Left knee Flex.
strength

Table 4. The association between descriptive parameters and isokinetic knee strength and agility

*

*

*p<0,05

Table 5. Analysis of positions in terms of descriptive information, agility and isokinetic strength rates
Variable

n

Mean

SD

1.Defender
2.Midfielder
Age (years)
3.Forward
4.Control
1.Defender
2.Midfielder
Height (cm)
3.Forward
4.Control
1.Defender
2.Midfielder
Weight (kg)
3.Forward
4.Control
1.Defender
2.Midfielder
BMI(kg/m2)
3.Forward
4.Control
1.Defender
2.Midfielder
Sports age (years)
3.Forward
4.Control
1.Defender
2.Midfielder
Pro Agility (sec)
3.Forward
4.Control
1.Defender
Right extension 60º 2.Midfielder
(nm)
3.Forward
4.Control
1.Defender
2.Midfielder
Right flexion
60º(nm)
3.Forward
4.Control
1.Defender
2.Midfielder
Left extension
60º(nm)
3.Forward
4.Control

6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15

23.00
23.20
22.00
21.60
179.67
172.60
178.50
175.73
80.53
70.84
75.45
72.63
24.91
23.80
23.68
23.57
11.17
10.80
9.75
2.93
4.55
4.78
4.80
4.89
185.83
122.60
147.00
165.00
100.67
84.60
99.25
105.60
179.33
134.60
120.00
169.73

2.45
1.64
2.58
1.40
3.44
4.56
3.87
5.81
6.73
2.69
7.18
4.07
1.45
1.28
2.19
1.84
1.60
1.64
0.96
0.26
0.19
0.14
0.27
0.26
55.05
15.81
31.23
24.83
38.06
9.50
25.60
17.70
41.25
35.22
47.91
29.57
212

F

P

Significant difference

1.412

0,262

-

2.106

0,124

-

4.589

0,010

2-1
4-1

0.876

0,466

-

143.875 0,001

1-4
2-4
3-4

2.923

0,050

1-4

3.768

0,023

1-2
4-2

1.030

0,396

-

0,029

1-2
1-3
4-2, 4-3

3.527
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Cont. Table 5
Variable

n

Mean

SD

1.Defender
2.Midfielder
3.Forward
4.Control
1.Defender
2.Midfielder
Left flexion 60º(nm)
3.Forward
4.Control
1.Defender
2.Midfielder
Right extension
180º(nm)
3.Forward
4.Control
1.Defender
2.Midfielder
Right flexion
180º(nm)
3.Forward
4.Control
1.Defender
2.Midfielder
Left extension
180º(nm)
3.Forward
4.Control
1.Defender
2.Midfielder
Left flexion
180º(nm)
3.Forward
4.Control
1.Defender
Right extension
2.Midfielder
240º
3.Forward
(nm)
4.Control
1.Defender
2.Midfielder
Right flexion
240º(nm)
3.Forward
4.Control
1.Defender
2.Midfielder
Right extension
240º(nm)
3.Forward
4.Control
1.Defender
2.Midfielder
Left flexion
240º(nm)
3.Forward
4.Control

6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15
6
5
4
15

179.33
134.60
120.00
169.73
110.33
79.40
62.25
94.73
116.83
96.40
104.00
98.20
74.50
60.20
70.75
64.27
103.00
88.00
85.25
101.93
66.17
62.60
53.75
60.60
95.17
82.00
85.00
81.07
61.33
52.40
54.00
53.00
88.50
80.60
67.50
83.33
54.67
47.00
44.50
49.47

41.25
35.22
47.91
29.57
35.76
19.71
21.93
10.65
29.69
23.73
18.28
17.11
27.13
6.57
23.27
20.17
25.67
17.71
20.17
21.34
17.60
20.56
7.14
13.84
20.84
19.70
8.37
11.98
21.01
7.02
2.94
15.46
18.43
15.49
8.06
14.31
13.23
4.90
4.43
10.15

Left extension
60º(nm)

of soccer players playing in amateur leagues [24] and the
third league [25]; however, they were found to be lower
when compared with junior national team [25, 26] and
professional soccer players [27, 28]. In addition, in line
with the results of our study, other studies have found the
strength rate to decrease as angular speed increased. When
the results are examined, it can be seen that as the quality
of football leagues increase, strength rates give better
results, and that training by top-level leagues should be

F

P

Significant difference

3.527

0,029

1-2
1-3
4-2, 4-3

5.076

0,007

1-2, 1-3
4-3

1.256

0,310

-

0.566

0,642

-

1.090

0,371

-

0.549

0,653

-

1.300

0,295

-

0.504

0,683

-

1.713

0,189

-

1.021

0,399

-

programmed more systematically and scientifically than
the lower leagues and the content should also be more
systematic and scientific.
When the isokinetic knee strengths were compared in
terms of positions, significant differences were determined
between defenders and forwards and midfielders in
60°sec−1 right and left knee extension and 60°sec−1
left knee flexion strengths in favour of defenders (p <
0.05). No statistically difference was observed in other
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angular speeds (p > 0.05). According to the results of
our study, when isokinetic knee strengths were examined
according to positions, it was found that significant
distinction decreased as angular speed increased. Other
studies comparing isokinetic knee strength with respect
to positions showed that defenders had higher strength
rates than forwards and midfielders [7, 29]. Based on
this, defenders showing higher rates than midfielders and
forwards at lower angular speeds was thought to be the
result of defenders having to move faster within the game
to prevent the attacks by the opponent and, due to their
sudden reactions at the moment of defence, they have
more developed fast twitch muscle fibril structures [30].
When the agility times of soccer players and the control
group were examined, a distinction was significantly found
in favour of the soccer players (p < 0.05). However, when
agility times were compared in terms of soccer players’
positions, no distinction was found (p > 0.05). Agility
times in our study and those in literature were found to
be in parallel [19, 35]. When the association between
isokinetic knee strength and agility times were examined,
a negative correlation was found only between 240°sec−1
right knee extension strength and agility (p < 0.05). No
significance was found in 60°sec−1 and 180°sec−1 angular
speeds. When some studies that analysed the association
between knee strength and agility were examined [31, 32],
it was found that the studies which did not find correlation
between two parameters were found to be in parallel with
our study. Another studies were examined, it was found
that small correlation between two parameters [33, 34].
When the association between these two parameters was

analysed, it was found that isokinetic knee strength did
not have an influence on agility in low angular speeds [36]
but had a positive influence on agility as angular speed
increased [37, 38].
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