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Evaluation of repeated sprint test protocols used in soccer with a
global positioning system
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Abstract
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Keywords:

The aim of the research is to evaluate the 7x34.2 m Repeated Straight Sprint Test (RSST) and 7x34.2
m Repeated Change of Direction Sprint Test (RCST), which are used for improvement, measurement,
and evaluation of repeated sprint ability, by using Global Positioning System (GPS).
Twenty-two professional soccer players participated in the research voluntarily. Internal and external
load data were examined comparatively by using data as before and after the repeated sprint tests.
External load data measured by 10 Hz GPS.
When the findings of the research are examined, it is seen that values of blood lactate concentrations
which are taken after three and five minutes of the RCST are significantly higher than RSST protocol
(p < 0.001***, p = 0.042*, respectively). In the study, the value of lactate which is taken five minutes
after the RSST was measured as 9.60 ± 2.65 mM, while the value which is taken three minutes after
RCST was measured as 9.75 ± 2.51 mM. Nevertheless, whereas there was a difference between the two
tests in terms of lactate values, no significant difference was found in terms of perceived exertion.
As a conclusion, according to the analyzes made after the RCST and RSST, we can say that the internal
and external load performances of the athletes were very different. It has been observed that coaches,
athletes, and practitioners can use two different test protocols for different objectives according to
the purposes they set.
soccer, repeated sprint ability, performance, internal load, external load

Introduction

1

Soccer has game rules that everyone can
understand easily, and it is one of the most popular
sports branches that can be played by people of
all ages, genders, and levels. This sport is a highintensity and intermittent sport. Also for soccer,
which is based on struggle and competition, the
aerobic and anaerobic fitness of the athletes have
to be improved [1, 2]. For soccer in the world today,
there are some physiological and physical demands
which are required for optimal performance. These
demands include high-level (sprint, jumping, change
of direction) intermediate-level (jogging), and lowlevel (walking) movements [3]. Studies indicate that
both male and female soccer players cover a distance
of 9-12 km during the competition [4, 5]. It is noted
that 12 % of these distances are covered by sprint or
high-intensity running [4, 5, 6] and the number of
sprints for each player is in the range of 17-81 per
game [7]. In addition, studies have stated that the
average sprint time is between 2 and 4 seconds and
also a majority of sprint distances are shorter than
20 meters [5, 6]. Riccardo et al. [8] indicated in their
research in 2018 that soccer players sprint every 90
seconds and these sprints cover %0.5-3 of the total
time.
© Kaan Kaya, Barış Gürol, 2022
doi:10.15561/20755279.2022.0401
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There are many ways to measure, monitor, and
evaluate the physical or physiological results of
athletes during match or training. These can be
analyzed under two main headings as laboratory
and field tests. Most of the physiological and
performance tests of the athletes are conducted in
well-controlled laboratory environments. Though,
the disadvantage of well-controlled situations
is that laboratory tests cannot fully measure the
sport-specific performance [9]. Unlike laboratory
tests, Global Positioning Systems (GPS), which can
be used in fields specific to the nature of sports with
the help of today’s technology and do not damage
the game flow of the athlete, are notably successful
in measuring objectively and interpreting the real
performance of players. Thanks to technological
developments of GPS units, monitoring, and
measurement of athletes’ performances are
becoming science which we can observe more
accurate results [10]. GPS is widely used in Rugby
League, Rugby Union, Australia Football League,
cricket, hockey, and soccer [11]. There are lots of
studies examining the validity and reliability of
GPS for movement measurement in sports such as
soccer, hockey, and cricket [11, 12, 13]. It is stated
that GPS is observed as a practical and unequalled
tracking system when compared to other methods
such as time-motion analysis, video-based system
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in a study that is on the validity and reliability of
GPS [14]. In their study, Yanci et al. [13] mentioned
that GPS has become commonly used as a tool to
measure fast-paced actions at distances between 15
and 30 meters.
The ability that occurs with the repetition of
short rest periods and maximum sprint effort is
known as “Repeated sprint ability” and also this
ability is recognized as a significant conditioning
component in many team sports [15]. In many
team sports such as soccer athletes, sprint that are
in different numbers and repeated [16]. Athletes
are required to produce more power that has to be
maximum or close to the maximum (1-7 seconds)
during the competition (60-90 minutes) in short
recovery periods [17]. Even though repeated sprints
cover a very short period of the competition, they
have importance enough to affect the score of a
game [18]. When the importance of repeated sprint
ability is considered, it is very essential to develop
a test that is valid and reliable for evaluation of
conditioning component. A valid and reliable test
would be very helpful in evaluating the training
that coaches and sports scientists have designed
to improve this ability [17]. Especially for soccer
players, the ability to change direction quickly is a
feature that stands out among all of sports-specific
running types [19]. Therefore, repeated sprint tests
which include changes of direction inherent in
soccer may yield more successful results.
When the literature is examined, it is seen that
the studies on repeated sprint are mostly selected
from the protocols (laboratory, parquet floor, and
athletics track) that generally include consecutive
and straight runs and also these protocols are not
made on a football-appropriate ground. Yet, due to
the nature of soccer, there are too many change of
direction runnings. Measurements and evaluations
should be made on fields and grounds that suitable
for soccer in order to measure the real performance
of the athletes. Taking into consideration the stated
reasons, the aim of this research is to compare the
two different protocols, which are 7x34.2 m Repeated
Straight Sprint Test (RSST) and 7x34.2 m Repeated
Change of Direction Sprint Test (RCST), by using
GPS technology on a football-appropriate ground,
in terms of determined internal and external loads.

Materials and Methods
Participants.
Twenty-two licensed football players who play in
the U19 team of Eskisehirspor football club, which
is in the 1st League of Turkish Football Federation,
voluntarily participated in the research. Descriptive
statistics of the participants are given in Table 1.
Since all of the participants are 18 years old, age
information is not given in Table 1. Approval was
obtained from the University Ethics Committee for
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the study to be implemented. Before the tests were
conducted, the participants were given detailed
information about the tests to be performed and the
voluntary consent form was approved.
Research Design.
On the first day of the study, the height of the
participants was measured with a stadiometer
(Holtain Ltd, UK) with an accuracy of ±0,1 mm.
Then, the body weights and body fat ratios of the
participants were measured in the morning and on
an empty stomach using a bioelectrical impedance
device.
On the second day of the study, the resting heart
rate of the participants was measured before the
RSST. Measurements were made with a GPS device
(GPSports, Australia) after participants had a full
rest for 20 minutes. At this stage, the resting blood
lactate concentrations of the participants were
measured with EKF lactate scout (EKF Diagnostics
GmbH, Barleben, Germany) as well. After these
measurements, the participants completed the
jogging for eight minutes and then performed the
standard warm-up movements. RSST was applied
to all participants after the warm-up sessions and
heart rate (HR), blood lactate concentrations (La),
and Rating of Perceived Exertion Scale (RPE) data
were collected at the 3rd and 5th minutes after the
end of the test.
On the third day of the study, the resting
heart rate and blood lactate concentrations of
the participants were measured before the RCTS.
The warm-up protocol that applied on the second
day was re-applied as standard and then the RCST
protocol was implemented. HR, La, and RPE data
were collected in the same way at the third and fifth
minutes after the tests.
Bangsbo’s Repeated Straight Sprint Test (Figure
1.A) consists of 7 repetitions at a distance of 34.2
meters and there are 25 seconds active rest intervals
between each sprint [20].
Athletes came back to the starting point within
25 seconds after each sprint lap and as soon as the
recovery period is completed, they started the next
round. The values at the beginning and ending of
each repetition number were measured with timing
gates (Smartspeed, Fusion Sport) with an accuracy
of 0.01/sec. The internal and external loads of the
athletes were measured by GPS throughout the
test. Recovery speeds between sprints in the test
protocol were also included in the Mean-Speed
measurements.
In this part of the study, the participants have
applied the modified version of Bangsbo’s 7x34.2
meter repeated change of direction sprint test
(Fıgure 1.B). In this repeated sprint test, the number
of sprints of the athletes was set to 7 times, and rest
intervals are given as 25 seconds. In this repeated
sprint test which consisted of a total distance of 34.2
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meters, as soon as the athletes passed the timing
gates at the 10th meter from the starting line, they
turned to the left and continued 5 meter of the
track. Then they turned to the right for 5 meters
again and passed through the timing gate at the
20th meters. Then they passed straight through the
finish gate at the 34.2nd meter and completed the
track. Athletes returned to the starting line within
25 seconds of recovery time and were ready. As soon
as the active rest period was completed, they started
another sprint. Recovery speeds between sprints in
the test protocol were also included in the MeanSpeed measurements.
Statistical Analysis.
SPSS 21 (IBM SPSS Statistics 21, IBM Corp., USA)
package program was used for statistical analysis of
the data. The mean and standard deviations of all
data of the athletes were calculated. Paired Sample
T-test was used to determine if there was a variation
between RSST and RCST. While the significance
level of the test results was accepted as p≤0.05, the
high level of significance was accepted as p≤0.01.
The correlation between the tests was determined
by the Pearson Correlation test. Also, the Cohen
effect size was determined in the analysis.

Results
The demographic information of the athletes

is presented in Table 1 (Table 1). As a result of La
measurements taken three minutes after completion
of test protocols, it is seen that La level in RCTS was
found to be significantly higher than in RSST (p <
0.001***). Also, the amount of La in the RCST was
found to be higher in the measurements made after
five minutes (p = 0.042*). There was no significant
difference in Heart Rate (HR), Rating of Perceived
Exertion (RPE), Max-HR, Mean-HR, Performance
Decreasing Percentage (PDP) ve Body Load (BL)
values between the tests (Table 2).
Best Sprint Time (BST) and Total Sprint Time
(TST) values are significantly better in RSST (p <
0.001***). Max-Speed and Mean-Speed values are
also better in RSST protocol (p < 0.001***). As a
result of Pearson Correlation Analysis, 3min-HR,
5min-La, 5min-HR, and TST values increased with
a significant correlation in RCST according to RSST
(Table 3). To analyze whether there is a correlation
between the tests performed after RCST, Pearson
Correlation Test was performed and it was observed
that there was a significant correlation between all
the parameters examined (Table 4).

Discussion
La measurement results represent that RCST uses
the lactic acid system more. Especially three minutes
after the end of the repeated sprint test protocols,

Figure 1. (A) Design of the 7x34.2 m Repeated Straight Sprint Test and (B) 7x34.2 m Repeated Change of
Direction Sprint Test [20].
Table 1. Demographic data of the U19 soccer players.
Variables

Mean (n=22)

Sd

Height (cm)

177.00

8.64

Weight (kg)

70.56

8.69

BFP (%)

11.08

4.97

BMI

23.48

1.95

BFP = Body Fat Percentage; BMI = Body Mass Index; Sd = Standard deviation
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Table 2. Means and t-test results of internal and external load RSST and RCST.
Variables

RSST
Mean

RCST
Sd

Mean

t-Value

Sd

p-Value

D-Value

Internal
Rest-La (mM)

1.40

0.35

1.25

0.43

1.751

0.095

0.373

Rest-HR (bpm)

68.31

6.07

74.45

10.27

-2.632

.016*

-0.561

3min-La (mM)

6.70

1.72

9.75

2.51

-5.386

.000***

-1.148

3min-HR (bpm)

118.41

11.39

120.05

11.69

-0.638

0.530

-0.136

5min-La (mM)

9.60

2.65

10.77

2.10

-2.163

.042*

-0.461

5min-HR (bpm)

110.36

10.45

112.32

7.63

-0.965

0.345

-0.206

7.23

0.87

7.68

7.80

-1.800

0.086

-0.384

Max-HR (bpm)

185.23

7.36

183.55

7.94

1.135

0.269

0.242

Mean-HR (bpm)

173.95

8.15

171.86

8.20

1.540

0.139

0.328

BST (sec)

4.66

0.19

7.2

0.15

-57.307

.000***

-12.218

TST (sec)

35.17

1.56

53.65

1.3

-76.236

.000***

-16.254

PDP (%)

7.89

4.18

6.48

2.71

2.029

0.055

0.433

Max-Speed
(km.h-1)

29.88

1.31

25.15

1.11

17.513

.000***

3.734

Mean-Speed
(km.h-1)

9.95

0.82

8.94

0.93

5.54

.000***

1.181

862.27

59.22

797.86

61.42

4.03

.001**

0.859

RPE

External

MP

BL
11.14
3.06
11.91
3.26
-1.933
0.067
-0.412
RSST = Repeated Straight Sprint Test; RCST = Repeated Change of Direction Sprint Test; Sd = Standard
deviation; D = Cohen Effect Size; Rest-La = Resting blood lactate; Rest-HR = Resting Heart Rate; 3min = 3
minutes later; 5min = 5 minutes later, RPE = Rating of Perceived Exertion Scale (Between 1-10); BST = Best
Sprint Time; TST = Total Sprint Time; PDP = Performance Decreasing Percentage; MP = Metabolic Power;
BL = Body Load; *p < 0.05; **p < 0.01; ***p < 0.001.
Table 3. Pearson Correlation results of internal and external load RSST and RCST for 3min-HR, 5min-LA,
5-min-HR and TST.
RSST

RCST

Variables

Mean (n=22)

Sd

Mean (n=22)

Sd

r-Value

p-Value

3min-HR (bpm)

118.41

11.39

120.05

11.69

0.457

0.032*

5min-LA (mM)

9.60

2.65

10.77

2.10

0.451

0.035*

5min-HR (bpm)

110.36

10.45

112.32

7.63

0.48

0.022*

TST (sec)

35.17

1.56

53.65

1.3

0.698

0.000***

RSST = Repeated Straight Sprint Test; RCST = Repeated Change of Direction Sprint Test; Sd = Standard
deviation;3min = 3 minutes later; 5min = 5 minutes later, TST = Total Sprint Time; *p < 0.05; **p < 0.01;
***p < 0.001.
the high significance can be seen in the difference
in La amount (RSST = 6.70 ± 1.72 mM; RCST = 9.75
± 2.51 mM; p < 0.001***) (Table 2). At the same
time, even though the significance value decreases
(p = 0.042*), it is seen that the La level after RCST
is higher in the measurements taken at the fifth
minute and a significant correlation can be observed
in the increase of La amount. Three minutes after
the RCST protocol, the amount of La accumulated in
168

the athletes is %45.52 more than the RSST and after
five minutes it is %12.19 higher. Castagna et al. [21]
mentioned that change of direction (15 m shuttle
test) runnings significantly increased the blood
lactate level in young basketball players and stated
that directional tests can be used to develop lactate
tolerance in athletes. In our study, it was observed
that while the La level of the athletes was 9.60 ± 2.65
mM five minutes after the RSST, they reached the
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Table 4. Pearson Correlation results of RCST with internal and external load parameters
Variables

Mean (n=22)

Sd

3min-La (mM)

9.75

2.51

3min-HR (bpm)

120.05

11.69

3min-La (mM)

9.75

2.51

5min-HR (bpm)

112.32

7.63

3min-HR (bpm)

120.05

11.69

5min-HR (bpm)

112.32

7.63

RPE

7.68

7.80

BST (sec)

7.2

0.15

RPE

7.68

7.80

PDP (%)

6.48

2.71

RPE

7.68

7.80

Max-HR (bpm)

183.55

7.94

7.2

0.15

Max-Speed (km.h )

25.15

1.11

BST (sec)

7.2

0.15

MP

797.86

61.42

TST (sec)

53.65

1.3

PDP (%)

6.48

2.71

TST (sec)

53.65

1.3

MP

797.86

61.42

797.86

61.42

25.15

1.11

BST (sec)
-1

MP
Max-Speed (km.h )
-1

r-Value

p-Value

0.618

0.002**

0.751

0.000***

0.728

0.000***

-0.449

0.036*

0.564

0.006**

-0.486

0.022*

-0.620

0.002**

-0.688

0.000***

0.668

0.001**

-0.479

0.024*

0.557

0.007**

Sd = Standard deviation; La = Blood lactate; HR = Heart Rate; 3min = 3 minutes later; 5min = 5 minutes later,
RPE = Rating of Perceived Exertion Scale (Between 1-10); BST = Best Sprint Time; TST = Total Sprint Time;
PDP = Performance Decreasing Percentage; MP = Metabolic Power; *p < 0.05; **p < 0.01; ***p < 0.001.
level around 9.75 ± 2.51 mM three minutes after the
RCST. Similar to the suggestion of Castagna et al.
[21], the RCST can also be used as a training method
to improve football players’ lactate tolerance.
Although there was more La accumulation in the
RCST in the athletes, no significant difference was
found between the tests in terms of the perceived
exertion by athletes. These results show that even
though the athletes used more anaerobic energy
systems in RCTS, the perceived exertion was not
more. This may be due to the fact that the RCST
is closer to soccer than traditional tests and it
is a sport-specific test. Taylor et al. [22] in their
study with soccer players, they applied linear and
directional sprint studies within a 2-weeks training
program. Nevertheless, when the results of the study
were examined, Taylor et al., reported that they
could not find any difference between the RSST and
RCST protocols in terms of adaptation of training.
Letzelter et al. [23] indicated that speed ability will
increase from month to month depending on the
level of genetic and other characteristics. In this case,
the two-week training period can be insufficient
169

for the repeated sprint training with change of
direction to develop the sprint ability. This situation
also suggests that longer-term studies should be
conducted and should be considered to understand
whether two test protocols make a difference in
terms of sprint performance improvement.
Since the sprints in the RSST are linear, BST
and TST values gave different results compared to
RCST. Kaplan [24] applied RCST to soccer players
with an average age of 20.95 ± 3.8 years and found
the BST values as 7.37 ± 0.26 sec. In our study, the
BST average of 19 years old athletes was determined
as 7.20 ± 0.15 sec. Simultaneously, the increase in
TST value showed a significant correlation (Table 3).
The RCST protocol involves change of directions as
is the nature of soccer. Therefore, the speed of the
runs of the athletes decreased according to RSST.
Max-speed and Mean-Speed results also support
these findings (Table 2). It can be seen that in the
RCST protocol, which is closer to the way soccer
is played, the best sprint speeds of the athletes
were %54.51 slower when we compare with the
RSST results, which are traditionally used more in
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the performance measurement of soccer players.
The maximum speed reached by athletes in RCST
is %15.83 lower than in RSST. It was also found
to be %10.15 lower at average speeds. Changing
in direction, which is often practices during a
competition, requires a deceleration or stop.
Therefore, compared to linearly applied sprint test,
the information given by the RCST may be closer to
the competition performance of the athletes. Fessi
et al. [19] underlined that it is important that the
players can quickly change of direction for high
soccer performance. Baranovic and Zemkova [25]
could not find a significant difference between the
directional sprint test and the linear sprint test in
terms of total time in their research. The findings
of our study determined that there is a significant
difference between the total sprint times between
RSST and RCST (35.17 ± 1.56; 53.65 ± 1.3 sec;
respectively) (p < 0.001). The fact that MP values
were also found to be significantly lower in RCST
supports these results.
Pearson Correlation analysis was performed for
all measurements in order to verify the combined
effects of RCST on performance parameters.
Significant correlations were observed between
measurements made after RCST (Table 4). A positive
correlation was seen between the La levels of the
athletes and their HR. As the BST values of the
athletes decreased, their effort increased. Also, the
difficulty perceived by the athletes, who have best
sprint time from the test, increased correspondingly.
There is a positive correlation between the highest
speeds of the athletes and their MP values. In RCST,
a significant increase was observed in the percentage
of performance decrease depending on the length of
the test period. Fessi et al. [19] stated that athletes
covered less distance in change of direction runnings
than in straight runnings in the same amount of
time. This result also shows that linear tests cannot
fully reflect competition performance. Considering
that the sprint times of the players in soccer are
between 2-4 seconds on average and the sprint
distances are less than 20 meters, it can be said that
tests that include longer and only linear runnings

cannot reflect soccer competition performance [5,
6]. These findings indicate that the RCST can be used
to measure the performance of soccer players. In
addition, Beato et al. [26] stated that sprint training
with a change of direction is more beneficial for the
sprint performance of soccer players than training
involving linear spirnts. When viewed from this
aspect, RCTS can be used as a training method as
well as a performance test.
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The aim of this research is to examine the communication skills of the students studying at the
faculties of sports sciences, as perceived by the instructors.
The study was conducted using general survey model. The sample group of the study is consisted
of a total of 714 randomly selected voluntary students, including 423 males and 291 females, who
study at Faculty of Sports Sciences. The Communication Skills Evaluation Scale, was used as the data
collection tool in the study. In the analysis of the data, t-test and one-way variance analysis and
Tukey test analysis were used.
According to the variables of the high school they graduated from, the department they studied and
the grade level, it was determined that the communication skills they perceived from the instructors
were at a moderate level. In addition, it was determined that the perceived communication level of
male students studying in the coaching department was higher than that of male students studying
in the teaching department.
Male and female students of sports sciences in the learning process should have effective
communication skills in order to be prepared for their sociality and professional life. The acquisition
of this skill largely depends on the efforts of the instructors in their courses and extracurricular
activities during the undergraduate period. In this context, the instructors who attend the courses
should be competent in their own branches, as well as being able to communicate positively and
effectively with male and female students.
prelector, student, gender, communication, communication skills.

Introduction

1

Keeping strong interpersonal relationships
is important in terms of meeting many needs
of individuals in their life processes [1, 2, 3, 4].
According to Tubbs and Moss, interpersonal
communication is defined as being face-to-face
(being in a certain closeness), exchanging messages
and messages being verbal and non-verbal messages
with or without purpose [5].
Throughout their lives, individuals are in
contact with other individuals for social reasons
[6, 7]. Communication plays an important role for
people in learning the rules of a society, playing
their roles based on such rules, and thus becoming
socialized [8]. It is also stated that communication is
an important key in increasing the satisfaction of a
person in the social environment [9, 10]. Otherwise,
it is known that the failure of the individual to
communicate with their surroundings will lead them
to loneliness, and this will cause some psychological
disturbances [11].
Another purpose of communication is to
send understandable messages and ensure that
attitudes and behaviors of others are changed
[12]. The concept of communication refers to a
© Serkan Hacicaferoglu, 2022
doi:10.15561/20755279.2022.0402
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process of transfer from a sender to his/her goal.
In order for a communication to be possible, there
must be a common thought between the source
and the recipient, and the information or the
message must pass from one person to another
[13, 14, 15]. Messages that are conveyed through
communication skills have healthy and remedial
effects on people and are one of the most powerful
means of understanding others and helping them
[16]. Through communication, people also find
the opportunity to reveal, share and evaluate the
concepts and ideas in their minds [17]. Actually,
communication helps people learn how to establish
a relationship with individuals and groups who
have different roles, beliefs, attitudes, values and
behaviors [18]. Effective communication skills
play a facilitating role in human relations. When
communication is solid and satisfactory, individuals
deal with the problems they have experienced
throughout their lives. If their communication is
not healthy, they may encounter negative situations
such as not being understood and not being able to
meet their needs [19, 20]. This causes individuals
to become successful or unsuccessful in their
relationships with other individuals.
The communication process first begins with the
family and becomes even richer with the beginning
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of the education life of the individual [21]. When the
educational environment is considered, it is seen
that one of the basic elements of the communication
process is the teacher. The effect of teachers on the
development of human communication is rather
high [20, 22]. People are required to be equipped
with effective communication skills during their
education for success in their future lives [23].
Communication in a classroom environment
must be made by the instructor in order to share
behaviors about a subject with the students and
make sure that students acquire certain behaviors
[24]. In this context, teachers must have effective
communication skills [20, 25, 26]. In this context,
one of the important factors that increases the
influence of the teacher on the student is the ability
to communicate well. It is stated that the teacher’s
healthy communication with the student is
necessary for the desired behavioral changes of the
students as well as the high academic achievement
[3, 4, 27]. Individuals with developed communication
skills can deal with the problems better in their lives,
develop satisfying relationships and become more
successful in their professional careers [28, 29].
The aim of this research is to determine the
instructors’ communication skill levels perceived
by Turkey sports science students studying in the
according to their gender, in terms of some variables.

Materials and Methods
Participants.
Population of the research consisted of Sports
Sciences Faculties at the universities in the Eastern
Anatolian region of Turkey in the 2020/2021
academic year, the sample. The sample of the study
consists of 423 male and 291 female, selected by
simple random sampling method among students
studying in different departments of Sports Sciences
Faculties.
Research Design.
The general survey model, which is one of the
descriptive survey methods, was used in the study.
The Communication Skills Evaluation Scale, which
was developed by Karagoz and Kosterelioglu, was
used to collect data required in the study [29]. In
this study, the reliability coefficient of the scale
was found to be .769. The scale sports various
communication skill levels as: all of them, most

of them, some of them, a few, and none, aims to
determine it in a five item Likert scale. The high
scores on the scale indicate that the communication
status is positive.
Statistical Analysis.
Answers that were given by participating
students to the scale items based on demographical
variables were measured using a statistical software
package. Shapiro-Wilk test (p>.224) was used for
the convenience of the data in the analysis of the
data. Due to the normal distribution of the data,
besides the descriptive analysis, t-test for pairwise
comparisons and Cohen’s d-data for effect size
were used [30]. A one-way ANOVA test was used
to compare three or more groups, and the etasquare (η2) test was applied since we have only one
dependent variable in effect size [31]. In the study,
the level of significance was accepted as Alpha (α)
and the error level as p<.05.

Results
In this section, the data obtained from the
students studying in different departments of
the sports science faculties in the sample and the
statistical findings related to these data are given.
It was determined that the level of communication
skills perceived by the instructors of the students
participating in the research was moderate in
both groups. It was determined that there was a
statistically significant difference and the effect
level was weak (p<.05; d=.015) (table 1). Therefore,
it can be suggested that communication perception
of male and female students from their instructors
is equal to each other.
It was determined that there was no
statistically significant difference in the perceived
communication behaviors of male and female
students according to the variable of high school
they graduated from (p>.05) (table 2).
It was determined that there was a statistically
significant difference between the perceived
communication behaviors of male students according
to the variable of the department they studied, and
the effect level was small (p<.05. η2=.018) (table 3).
As a result of the Tukey test, it can be said that the
communication level perceptions of male students
studying in the coaching department are higher
than the male students studying in the teaching
department. On the other hand, it was determined

Table 1. According to the gender variable, the levels of communication behaviors perceived by the students
from the instructors.

Communication
Behaviors

Gender

N

Mean

Ss

Male

423

3.05

.46

Female

291

2.98

.44

174

SD

t

712

1.107

p<.05
.042

Cohen’s d
.015
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Table 2. According to the gender variable, the levels of the communication behaviors perceived by the
students from the instructors according to the high school they graduated from.
Gender
Male
Female

Schools Graduated

N

Mean

Ss

Sports High School

57

3.06

.47

Other High Schools

366

2.99

.45

Sports High School

55

2.99

.49

Other High Schools

236

2.92

.43

SD

t

p>.05

Cohen’s d

421

-1.057

.291

.015

289

-1.102

.271

.015

Female

Male

Table 3. Descriptive findings related to the communication behaviors perceived by the students from their
teachers according to the variable of the department they studied.
Department

N

Mean

Ss

Source of
variance

Sum of
Squares

SD

Mean
Square

F

p<.05

η2

a)   Teaching

170

2.97

.47

Between
Groups

1.692

2

.846

4.052

.018

.018

b)    Coaching

178

3.09

.45

Within Groups 87.705

420

.209

c)   Management

75

3.12

.40

Total

89.397

422

a)   Teaching

136

2.93

.42

Between
Groups

.605

2

.302

b)    Coaching

88

3.04

.48

Within Groups 57.803

288

.201

c)   Management

67

2.99

.43

Total

290

58.408

Tukey
b-a
1.507

.223

.010

Table 4. Descriptive findings regarding the communication behaviors that students perceived from the
instructors according to the variable of grade level in which they studied.
N

Mean

Ss

Source of
variance

Sum of
Squares

SD

Mean
F
Square

a) 1 Class

85

3.22

.49

Between Groups

4.544

3

1.515

b) 2 Class

245

3.04

.41

Within Groups

84.852

419

.203

c) 3 Class

61

2.91

.49

Total

89.397

422

d) 4 Class

32

2.88

.52

a) 1 Class

76

3.08

.46

Between Groups

2.443

3

.814

b) 2 Class

130

3.00

.46

Within Groups

55.965

287

.195

c) 3 Class

52

2.90

.40

Total

58.408

290

d) 4 Class

33

2.78

.35

Female

Male

Class

7.48

p<.05

η2

.000

.050

Tukey
a-b, c, d
4.176

.006

.041

Tukey
a-b, d

that there was no statistically significant difference
in the communication behaviors of the instructors
perceived by the female students (p>.05).
There was a statistically significant difference
between male (p<.05. η2=.050) and female (p<.05.
η2=.041) student groups depending on the variable
of grade level in which they study in the instructors’
communication (table 4). In addition, the effect size
was found to be close to medium level compared
to sports science students. In the Tukey test, it
can be said that first-year students in male and
female student groups have a higher perception of
communication than students in other grade levels.
As a result, it was determined that the
communication average of the students studying
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in the faculties of sports sciences in the sample was
higher than the gender groups. The communication
skill levels perceived by the instructors in terms
of the school, department and grade levels of the
students are at a medium level with scores close to
each other. It was determined that male students
studying in the coaching department felt more
communication from the instructors than the male
students studying in the teaching department. It
was determined that male and female students
studying in the first grade felt more communication
with the instructors. In addition, it was found that
while there was a significant difference in favor of
male students in terms of the department in which
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they studied, there was no significant difference for
female students.

Discussion
The aim of this research is to examine the
perceived communication skill levels of university
students studying in different departments of
Sports Sciences Faculties in terms of some variables
according to their gender. Perceived communication
skill levels were close to each other according
to gender groups and there was a statistically
significant difference (Table 1). In this case, it can be
said that the instructors behave in a way towards all
their students without discriminating between men
and women. It can be said that the teaching staff
can be more effective in the information they will
convey to the students thanks to their verbal and
direct visual communication towards all students
from different cultures [32].
It was determined that the communication
behaviors perception scores of the students who
graduated from sports high schools and other high
schools were close to each other according to the
variable of gender. In addition, it was determined
that there was no statistically significant difference
(Table 2). In this case, it can be said that the students
who graduated from sports high school and other
high schools are similar to each other in terms of
communication with instructors and are at middle
level. When the studies conducted on this subject
are reviewed, it is observed that the participants’
perceptions of communication behaviors are at the
medium level or below the medium level [33, 34]. On
the other hand, there are also research results which
show that communication skill levels are a bit higher
than the average [13, 14, 15, 35]. In another study
on the subject, it is stated that female participants
have a higher communication skill level than male
participants [26]. Koser and Barut state that male
participants have higher communication skill levels
than female participants [33]. It is expected that the
individuals involved in sports will be more involved
in the field of sports due to their being in different
social environments, influencing the masses with
their behaviors and increasing their communication
skills [36]. In this context, it can be stated that
students studying at sports high schools should
perceive a higher level of communication than the
instructors.
In the study, it was determined that there
was a statistically significant difference in the
communication behaviors of male students from
their teachers, according to the variable of the
department they studied. It was determined that
there was no significant difference in female
students (Table 3). As a result of the Tukey test for
male students, it can be said that male students
studying in the coaching department have higher
communication skills than male students studying
176

in the teaching department. This situation can be
interpreted as the fact that male students receiving
coaching training generally receive practical training
with instructors in their course curriculum. It can be
said that the students have high communication with
their coaches in the activities they do in the sports
clubs within the school [37]. Positive harmony and
communication between the coach and the parents
can be achieved by the athletes to be higher and
more successful in sports activities [38]. If the level
of communication is high not only between athletes
and coaches but also among coaches, managers
and health workers, the risk of injury to student
athletes can be minimized [39]. Multi-level injuries
can be prevented thanks to open communication.
In addition, the concept of communication is
important in increasing and developing trust,
respect, commitment and friendships within the
scope of organizational team sports of athletes and
/ or participants in sports organizations [40]. In this
respect, it can be said that it is important for the
students of the coaching department to take part
in such sports organizations academically in the
development of their communication skills [41].
Teachers, teacher candidates, and coaches must
be conscious of the fact that they should possess
effective communication skills [25] and they are
in the position of communicating with their pupils
irrespective of their field [42]. From a different
point of view, when education is considered as a
communication activity, it would be a right approach
to gain this gain to students before they start their
careers [43]. Instructors who will give these gains
should have personal skills such as communication
skills as well as subject knowledge [26, 44]. It should
have a clear and understandable tone of voice and
be able to raise and lower its voice when necessary
[45].
In addition, the instructors’ being in interaction
with their students will make it easy for them to
acquire the terminal behaviors in the education
processes and adapt themselves to their career.
In the literature, it is observed in some studies
that communication skill levels perceived by
participants are positively at a high level based on
their departments [46, 47]. In their studies, Kilcigil et
al., state that the perceived level of communication
skills of participants is at a lower level according to
their departments [48]. Furthermore, some studies
in the literature indicate that there is a statistically
significant difference in perceived communication
behaviors of students with respect to their
departments [25, 35], while others have found no
significant difference in this aspect [49, 50].
It was found that there was a statistically
significant difference in communication behaviors
perceived by male and female students in the sample
group from instructors based on the variable of their
grade levels. As a result of the Tukey test, it can be
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said that male and female students studying in the
first and second grades feel communication with the
instructors who have higher scores than the students
studying in other grades (Table 4). In this case, it can
be said that male and female students, especially in
first grades, are more distant from future anxiety
and communicate more with the instructors
without any hesitation about passing grades and
courses. Supporting the communication between
sports and private fields by instructors and coaches
in planning and developing the careers of female
and male students is important for the success of
the sports and education triangle [51]. Some studies
suggest that many instructors in the universities do
not pay attention to psychological and sociological
characteristics of students and thus experience
many problems [52, 53]. In their studies, Ocak
and Ersen, Saracaloglu et al., state that perceived
communication skills of first-grade students are
higher than those in upper grades [25, 42]. In the
some studies have found that there is a statistically
significant difference between communication
skills and grade levels of participants [49, 54]. On
the other hand, some studies have concluded that
there are no statistically significant differences
between the variables of communication skills and
grades [55, 56].
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Agility performance, which is a skill related to fast change of direction, explosiveness, and quickness,
is a vital performance component for team sports. Illuminating factors that affect agility is substantial
to understand the ability requirements and improve. This study aims to investigate correlations of
the body analyze parameters and agility performance.
One hundred twenty three young participants (93 male, 30 female) were included in this research.
Height, weight, fat (%), fat (kg), fat-free mass (FFM), muscle mass, total body water (TBW, kg, and %),
bone mass, basal metabolic rate (BMR), metabolic age, visceral rating, and body mass index (BMI)
measured for all participants. Illinois Agility Test (IAT) was used to analyze agility performance. A
questionnaire including questions about the physical activity level of participants was applied to all
participants after IAT.
Results showed that height was a dominant determinant of IAT performance. There were significant
positive correlations between height (negative correlation in women), body weight, fat percentage,
fat mass, and visceral rating level (p < 0.05). TBW (%) had a negative relation with IAT duration (p <
0.001). There was a statistically significant difference in terms of IAT between the participants who
stated their physical activity levels as low, medium and high (p = 0.025*). Increased daily physical
activity level and daily step count increased the agility performance (p < 0.05).
Coaches and athletes should be considered especially body weight, fat (%), hydration status, and
daily physical activity level to improve agility performance.
agility, performance, illinois agility test, body composition, physical activity

Introduction

1

Agility is an ability including fast change of
direction, quickness, and explosiveness. For variable
sports, especially in team sports, agility is one of the
essential skills of must-have in athletes [1, 2, 3, 4].
Additionally, the agility skill is related to balance,
coordination, power, and speed [5, 6, 7, 8, 9]. Some
frequently used tests for agility measures in the
literature were Change of Direction [10], Zig-zag drill
[11], T-Test [12], Arrowhead Test [13], and Illinois
Agility Test [5, 9]. Some new agility tests have also
been developed and introduced to the literature, like
Butterfly Agility Test [14] and Taekwondo-Specific
Agility Test [15, 16].
Sekulic et al. revealed that the determinants
of the agility skill could be variable in male and
female athletes. Researchers indicated that the
agility predictors of women were speed and power,
© Erdem Subak, Kaan Kaya, Şaban O. Viga, Muhammed H. Ocak,
Ceren Ağaoğlu, Aslı Bekiroğlu, 2022
doi:10.15561/20755279.2022.0403
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but the balance for men [17]. Freitas et al. found
the men performance is better than women in
Change of Direction (COD) tests, but not in Zigzag drill [18]. McFarland et al. tested the agility
performance by COD and found strong correlations
with peak anaerobic power and agility in female
soccer players, but not found in the male [19]. Jukic
et al. underlined that agility has a significant role
in determining the fighting efficiency of young
female karateka [20]. Sonessan et al. [21] and Pereira
et al. [22] showed male agility performances were
better than females; both young soccer players,
and elite handball players, respectively. Kramer et
al. applied Functional Movement Systems (FMSTM)
tasks to male and female high school students,
including the deep squat, hurdle-step, in-line
lunge, shoulder mobility, active straight leg raise,
trunk stability push-up, and rotary stability test,
and applied Y-Balance test (YBT). They found a
negative correlation between agility and FMSTM
in males and the left and composite YBT in females
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[23]. Stanish et al. showed agility time significantly
correlated with Physical Ability Requirement
Evaluation (PARE) time for both genders [24].
Kozinc and Šarabon found Illinois Agility Test had
a significant correlation between the 505 test and
figure of eight tests in males and had a significant
correlation between T-test, the figure of eight, AFL
run test, Edgren test, and shuttle run test in females
[25].
A total result from the given literature
demonstrated that agility performance differs in
males and females in various aspects. However,
the effect of body analysis parameters on agility
performance in young males and females remains
unclear. We hypothesized that the body analysis
parameters would be correlated with agility
performance and would be various in males and
females. We aimed to identify the relation of age,
height, weight, fat percentage, fat mass, fat-free
mass, muscle mass, total body water (weight and
%), bone mass, basal metabolic rate, metabolic age,
visceral rating, and body mass index with agility
performance of young male and female. A secondary
objective of this study was investigating the
relationship between daily physical activity habits
of 18-21 age participants with agility performances.
The last objective of this study was to analyze the
agility performance differences of young males and
females.

Materials and Methods
Participants
Male and female Physical Education and Sports
candidate students participated in this study.
Among the applied students to the special talent
test of University in 2021-2022, one-hundred twenty
tree (93 male, 30 female) volunteers participated in
this study. Average age of male was 19.05 ± 1.33 and
female 18.93 ± 1.31. The participants had medical
reports about no health barrier to participating in
the athletic performance test of University. The
study was approved by the Ethics Committee, and
conformed to the policy statement with respect to
the Declaration of Helsinki and ethical guidelines.
Written informed consent outlining the purpose,
procedures, and protocol risks were obtained from
all participants; the study procedures followed the
principles outlined in the Declaration of Helsinki
and were approved by University Ethics Committee.
Research Design
In this comparative and correlational study, we
investigated the relationship between Illinois Agility
Test time and participants’ age, height, weight, fat
percentage, fat mass, fat-free mass (FFM), muscle
mass, total body water (TBW, kg, and %), bone
mass, basal metabolic rate (BMR), metabolic age,
visceral rating, and body mass index (BMI). Firstly,
the heights of the volunteers were measured. Then,
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participants’ weights were measured, and body
analyses were completed. After the measurements,
the participants joined the Illinois agility test.
According to the second objective of this
research, a questionnaire containing questions
about physical activity levels was applied to the
participants after the agility test. The questionnaire
included the questions of participants daily step
count (with answer choices: 2.500 – 5.000, 5.000 –
7.500, 7.500 -10.000, and 10.000+), average physical
activity level (with answer choices: low, normal,
high, and very high), licensed athlete or not (withs
answer choices: “Yes” and “No”) and participants
rating of perceived exertion from Illinois Agility
Test with answer choices between 1 (Very Easy) – 10
(Very Hard).
The participants’ height was measured with
standard protocol by Tanita HR-200 (Tokyo, Japan)
stadiometer [26]. Body composition analysis of
volunteers completed by calibrated Tanita Body
Composition Analyzer SC-330 (Tanita Corp,
Japan). Students participated in anthropometric
measurements wearing light clothes, without
wearing any all-metal items, and bare feet [27]. We
recorded the weight, fat percentage, fat mass, FFM,
muscle mass, TBW (kg), TBW (%), bone mass, BMR,
metabolic age, visceral rating, and BMI measures
from the body analyzer.
Illinois Agility Test is an agility skill measurement
method that has been used in many studies [28, 29,
30] and has been tested for validity and reliability
[5]. The test includes spins, slaloms, and sprint
run around six cones similar to the “T” letter. The
scheme of the Illinois Agility Test is shown in Figure
1. Participants started the test stepping one foot
on the line one meter behind the left photocell
to standardize the starting distance and avoid
erroneous photocell recording. Before starting the
test, participants were given 20 minutes to warm up.
Each participant took the test twice, and the best
times were recorded.

Figure 1. Illinois Agility Test [12]

PHYSICAL
EDUCATION
OF STUDENTS

The agility test was set in University Indoor
Sports Hall. The test area was set up on a standard
basketball court with parquet floors in the Hall.
Statistical Analysis
IBM SPSS Statistics 26 package program was used
for statistical analysis of the research. Descriptive
analysis was performed to determine the mean and
standard deviation values for all measurements.
According to the answers given to the physical
activity level questionnaire, the participants were
divided into four groups as low, normal, high, and
very high, and the Illinois Test duration difference
between the groups was tested with ANOVA. A
similar grouping method was also made according
to the answers given to the daily number of steps
and licensed athletes’ questions, and the ANOVA
test was applied. The agility test times of male
and female participants were recorded in separate
tables, and Pearson Correlation analysis was applied
to examine the relationship between the mean time
values obtained for both groups and other measured
demographic parameters. Independent Samples
were analyzed by T-Test to analyze the difference
between the mean agility test durations of male and
female participants. The confidence interval was set
as 95% for all statistical analyzes (*p < 0.05; **p <
0.01; ***p < 0.001).

Results
Height and body weight distribution analyzes
of men and women in the participant group were

performed and it was determined that they showed
a normal distribution. As a result of the correlation
analysis performed to examine the relationship
between the IAT times and other measure results
of male participants, it was determined that there
was a significant positive correlation between
height, body weight, fat percentage, fat mass, and
visceral rating level (Table 1). As a result of the
correlation analysis between IAT times and other
measurements of female participants, negative
correlations were found with height and TBW (%),
but positively significant correlations with body
weight, fat percentage, fat mass, BMR, metabolic
age, visceral rating, and BMI values (Table 1).
Correlations between other measurements and IAT
times were insignificant.
The IAT durations showed a significant difference
between the groups that expressed physical activity
levels as low (n=1), normal (n=23), high (n=47), and
very high (n=52) (p = 0.025*). It was observed that
the test times shortened as the physical activity
level increased (Figure 2).
The IAT performance of the group that marked
the physical activity level as “very high” (mean =
16.16 ± 1.31 sec) was found to be better than the
group that chose it as “normal” (mean=17.06 ±
1.39 sec; p = 0.036*). Participants were divided
into groups according to their answers to the
daily average number of steps, and the difference
between IAT times was examined, but no significant
difference was found. In the graph created according
to the IAT duration averages of the groups, it was

Table 1. Pearson Correlation analysis of male and female Illinois Agility Test scores with age, height, weight,
and anthropometric measures.
Variables
Age

Men (n = 93)

Women (n = 30)

Mean

SD

r

p-Value

Mean

SD

r

p-Value

19.05

1.33

0.06

0.574

18.93

1.31

0.01

0.965

Height (cm)

175.90

5.83

0.21

0.044*

162.00

4.39

-0.42

0.022*

Weight (kg)

69.73

9.87

0.25

0.014*

55.24

5.98

0.63

0.000***

Fat (%)

7.35

4.19

0.34

0.001**

16.05

5.41

0.71

0.000***

Fat Mass (kg)

5.43

3.88

0.34

0.001**

9.11

4.02

0.74

0.000***

FFM (kg)

64.29

7.05

0.17

0.108

46.13

3.20

0.25

0.176

Muscle Mass (kg)

61.10

6.73

0.17

0.108

43.79

3.04

0.26

0.174

TBW (kg)

45.46

4.70

0,11

0.282

33.32

2.46

0.30

0.113

TBW (%)

65.60

3.77

-0.39

0.000***

60.58

3.65

-0.69

0.000***

Bone Mass (kg)

3.20

0.33

0.17

0.109

2.34

0.16

0.23

0.232

BMR (kcal)

1902.48

213.77

0.19

0.076

1414.17

88.95

0.36

0.048*

Metabolic Age

12.49

2.58

0.19

0.062

12.80

2.64

0.56

0.001**

Visceral Rating

1.18

0.81

0.21

0.047*

1.07

0.25

0.68

0.000***

BMI

22.50

2.70

0.18

0,08

21.10

2.57

0.75

0.000***

Illinois-RPE

3.30

1.83

0.04

0.707

4.13

1.80

-0.03

0.897

SD = Standard Deviation; FFM = Fat-Free Mass; TBW = Total Body Water; BMR = Basal Metabolic Rate; BMI =
Body Mass Index; Illinois-RPE = Illinois Test Rating of Perceived Exertion; *p < 0.05; **p < 0.01; ***p < 0.001
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seen that the agility test times of the participants
decreased as the daily number of steps approached
10.000 and above (Figure 3).
The IAT times of male and female participants
were analyzed using the Independent Samples
T-Test. Results showed that the agility test

performances of male participants were significantly
higher (Table 2).
Licensed athletes’ agility performances (n=68;
IAT mean = 16.14 ± 1.28 sec) were significantly
better than non-licensed volunteers (n=55; IAT
mean = 16.66 ± 1.18 sec; p = 0.022*).

Figure 2. Average Illinois Agility Test (sec) according to the answers given by the participants to the physical
activity question.

Figure 3. Average Illinois Agility Test (sec) according to the answers given by the participants to the number
of steps per day.
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Table 2. T-Test results of IAT mean’ difference of
men and women.
Gender n

Mean (sec)

Best Time
(sec)

Male

93

15.982 ± 1.046

14.41

Female

30

17.587 ± 1.092

15.95

***p < 0.001

p-Value
0.000***

Discussion
Our research showed that physical activity and
daily steps were associated with agility performance.
It was observed that the Illinois agility test time
decreased as the physical activity level increased
from “low” to “very high” (Figure 2), and the average
daily step count moved from “2,500” to “10,000+”
(Figure 3). Pohl et al. worked with children with
epilepsy on a similar topic and noted that children
with epilepsy did not differ in their daily step counts
compared to healthy children, but their agility
performance was low [31]. Venckunas et al. showed
a significant positive relation between agility and
aerobic performance [6]. In addition, Rotman et
al. revealed a relation between daily steps and
aerobic ratio [7]. Considering these results, it can
be concluded that the agility ability is related to
physical activity and daily steps.
Our findings showed that as the height of male
participants increased, Illinois agility test durations
also increased. However, there was a negative
relationship between height and test durations in
female participants. Dhapola and Verma analyzed
the relationship between height and agility in fortyfive male participants and no found a significant
relation [32]. The average height of participants in
Dhapola and Verma’s study was 167.82 ± 5.77 (n=45)
cm but was 175.90 ± 5.83 cm (n=93) in our research.
Different findings of both studies may be depended
on the height averages of participants. Similarly,
Thakur et al. found a significant positive relationship
between height and thirty male participants who
had 160.40 ± 2.62 cm height average [33]. In our
study, female participants had 162.00 ± 4.39 cm
average height, and female agility duration was
negatively correlated with height (the opposite of
the result in men). In conclusion, the agility and
height relationship may variable depending on the
participants’ height average and gender.
Body weight and IAT duration relation showed
a positive correlation in male and female. In
other words, increased bodyweight harmed agility
performance. Parallelly, Mayhew et al. and Dhapola
and Verma showed a positive relationship between
body weight and agility test duration [32, 34].
Similarly, fat percentage and fat mass negatively
affected the agility performance of both males
and females. Naylor and Greig found similar
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result between agility T-test and fat percentage in
nineteen male participants [35]. Chaouachi et al.
showed the same result between fat percentage and
agility test duration in basketball players and found
a significant correlation between agility T-test
duration and body mass [36].
There was no significant correlation between
TBW mass and agility test duration. However, a
significant negative correlation between TBW
percentage and agility test score was observed.
Increased TBW percentage improved agility
performance for both males and females. Serra- Prat
et al. showed that the TBW (%) (used ICW as TBW in
the article) had a significant impact on the functional
performance of individuals with similar muscle
mass and underlined the improved TBW related
to improved performance. In addition, their study
showed a significant relation between TBW (%) and
gait speed, what often termed walking speed [37, 38].
In parallel, our study found participants who had
increased TBW (%) had better agility performance.
Although metabolic age did not show a
significant correlation with agility performance
in males, it has a close value to be significant (r =
0.194; p = 0.062). In women, metabolic age showed
a negative correlation with agility performance. In
addition, our findings showed increased visceral
rating positively related to increased agility test
durations and therefore decreased performance.
In men, BMI and agility performance no-showed
significant difference (p = 0,08) but, a significant
negative correlation was found in women. Increased
BMI decreased the agility performance of women.
Men showed better performance than women in
IAT. Moreover, the participants who have sportsmen
licenses showed better agility performance than
others (p = 0.022*).

Conclusions
Improved agility performance is an influential
compound of many sports. Therefore, illuminating
the factors affecting agility performance will benefit
many sports branches. Our results enlighted some
outcomes about agility performance as:
• Daily physical activity level and daily step count
may affect agility performance.
• Height affects agility performance variously
depending on gender, and research results differ
by height average of participants.
• Increased body weight harmed the agility
performance.
• Hydration may be a critical factor affecting
agility performance. Increased TBW (%)
increased agility performance.
• Higher metabolic age decreased the agility
performance in women.
• Increased visceral rating decreased the agility
performance.
• Increased BMI decreased the agility performance
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in women.
Further research will clarify why height affected
agility performance differently in males and females.
These results will contribute to coaches and athletes
improving agility performance.
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This study aims to examine the effects of the Triphasic Training Model (TTM) applied with different
set designs (15-30 sec intra-set) on reactive strength index (RSI) and vertical jump values.
Sixteen male athletes over 18 with at least three years of strength training experience (2 days a
week) actively engaged in sports participated in the study. The study group was divided into two
groups by calculating the relative strengths. The 15-second cluster set (C15) group exercises were
performed with 15 seconds of rest between repetitions, and the 30-second cluster-set (C30) group
practiced the exercises with 30 seconds of rest between repetitions. The triphasic training model
was applied to all study groups for six weeks. Countermovement jump (CMJ) and drop jump tests
were performed on the athletes before and after the training. Optojump brand photocell system was
used for CMJ and RSI tests. For the RSI test, the desk height was determined as 40cm. KolmogorovSmirnov values were examined to assess the homogeneity of the data. To compare the means
between groups, ANOVA was used for Repeated Measures, and a t-test was used to compare the
pretest-posttest mean of the groups. The statistical significance level was determined as p<0.05.
After triphasic training, CMJ and RSI values of both C15 and C30 groups increased (p<0.05). When
the within-group pretest-posttest values were examined, it was seen that the C30 group showed
more improvement than the C15 group.
As a result, it was seen that the triphasic training model applied twice a week for six weeks improved
the CMJ and RSI values of the athletes, and it was more effective to use C30 instead of C15 in the
use of cluster sets.
triphasic training, cluster set, reactive strength index, vertical jump, power

Introduction

1

Resistance training, also known as strength
or weight training, has become one of the most
popular forms of exercise to increase physical
fitness for athletes and sedentary individuals [1].
Thus, strength and power parameters have become
essential to improving athletic performance.
Different training methods (for example, barbells
with body weight, barbell, plyometric, eccentric,
ballistic, and kettlebell training) can be applied
to improve these parameters [2]. Most traditional
training models focus on developing explosive
strength by emphasizing the concentric phase of the
movement. However, the key to improved strength
generation and thus sports performance is not
just in the concentric phase. Therefore, to develop
explosive power, it is necessary to train the eccentric
and isometric phases of dynamic movements at a
level equal to that of the concentric phase [3].
Recently, two researchers [3] introduced a
popular approach called the “triphasic training
model” (TTM), which trains the eccentric, isometric,
and concentric phases of the movement separately
© Selman Kaya, Salih Pınar, 2022
doi:10.15561/20755279.2022.0404
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with the block training method. This training model
aims to train each contraction phase separately
and to increase the power output of the movement
that ends in the concentric phase at the optimal
level. Thus, it aims to increase the athlete’s reactive
strength and reveal more explosive strength [3].
Reactive strength is defined as the ability to
complete the stretch-shortening cycle (SSC) as
quickly as possible, that is, to quickly transition
from the eccentric phase to the concentric phase [4].
The ability to improve SSC is typically calculated by
the reactive strength index (RSI) [5]. RSI provides
valuable information on neuromuscular and SSC
function by measuring strength and the time taken
to produce strength by dividing the jump height by
the ground contact time during the drop jump (DJ)
[6, 7, 8]. RSI is a reliable scientific measurement
[6] and a practical way of evaluating the training
dquality of athletes [9].
When designing a resistance training program,
various factors such as exercise selection, training
load, number of repetitions and sets, exercise order,
frequency, and rest time should be considered
to achieve optimum training results. However,
one aspect of developing a resistance training
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program that has been largely overlooked and
underused is the ability to change the structure of
sets [10] . Traditional set structures are performed
continuously with no rest between reps, resulting
in a decreased power output with each rep in the
set [11]. Different set strategies such as cluster set
(CS) can be utilized during exercise to maximize
power outputs, primarily if a higher volume
workout is targeted. CS is a set structure in which
a short rest interval (15-45 seconds) is applied
between repetitions to provide partial recovery
and maximize movement speed and strength [10,
11, 12]. Recently, several studies have shown that
instead of rest between sets, rest intervals between
repetitions (cluster sets) result in lower speed and
strength loss throughout the entire training session,
improve mechanical performance [13], and allow
larger training volume [11, 13, 14, 15] and can reduce
accumulated fatigue seen during the traditional set
while maximizing repetition performance [10, 11,
12, 16, 17].
A set structure designed with CS includes a short
rest period between reps to partially or fully restore
short-term energy systems. Today, CS is used for
strength and power training that requires high
intensity (>80% 1MR). TTM is a model that uses
high intensity. Therefore, the benefits of using CS
to TTM are a matter of curiosity. It is thought that
using CS during training will allow the athletes to
perform more repetitions than they can handle two
or more times in a row without losing speed and
strength production during intense loading stages
over 80% of 1RM, such as TTM.
Purpose of the Study. To our knowledge, there is
no study in the literature examining the structure
of TTM and CS. Therefore, this study investigates
the effects of TTM applied with different CS designs
(15-30 seconds intra-set) on the reactive strength
index and vertical jump values.

Materials and Methods
Participants
Sixteen male athletes over 18 with at least three

years of strength training experience (2 days a week)
actively engaged in sports participated in the study.
The G Power [18] program was used to determine
the sample group. In addition, before the study, the
ability of all participants included in the study to
perform back squat and deadlift exercises with an
appropriate technique was evaluated by functional
movement screen (FMS) [19]. Participants who met
the prerequisite of getting 3 points from this test
battery were included in the study. Athletes were
asked not to participate in daily training programs
24 hours before the test. Tests were completed on
two consecutive days in the same laboratory for all
participants. The study group reported no chronic
illness or a recent injury that could compromise
testing procedures. All athletes were briefed on the
testing procedures and signed a written informed
consent form before starting the study. The study
complied with the Declaration of Helsinki and
was approved by the Marmara University NonInterventional Clinical Research Ethics Committee
(Protocol No: 09.2020.730). The demographic
characteristics of the participants are given in
Table 1.
Research Design
This study was evaluated as an intervention
training and added to the participants’ ongoing
training program. Since the study group is selected
from the same team, there is no difference between
the training programs. At the beginning of the
study, the back squat and deadlift one maximum
repetitions (1RM) of each participant were taken.
The study design is given in Figure 1. Then, the
relative strengths of the participants for both
strength tests were calculated separately. Next, both
groups applied the triphasic training model with
two different set-set models: The First Group (n=8)
worked by resting for 15 seconds between repetitions
(C15), and the Second Group (n=8) completed the
training by using a 30-second cluster set (C30)
between repetitions. To keep the training coverage
equal between the groups, 4 minutes of rest were
given in C15 and 3 minutes between sets in C30. The

Table 1. Demographic characteristics of the participants
Characteristics

X

Sd

Min

Max

Median

Mod

Range

Age

20.93

5.54

18.00

40.00

19.00

18.00

22.00

Height (cm)

176.50

7.28

163.00

187.00

176.00

176.00

24.00

Body mass (kg)

87.24

18.66

60.00

120.00

83.50

76.00

60.00

BMI (kg/m2)

27.73

4.11

21.77

37.04

26.89

21.77

4.00

Training experience (years)

5.25

2.79

4.00

15.00

4.00

4.00

11.00

BMI=body mass index; Cm: centimetre; Kg: kilogram; Min: minimum; Max: maximum; Sd: standart
deviation
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triphasic training model consists of 3 phases. Each
of these phases was carried out in the following
order according to the protocol determined by Dietz
and Peterson [3]: Eccentric (6sec), Isometric (3sec),
and Concentric (Explosive) sequences were applied
for two weeks each. Eccentric and isometric phases
were used two days a week (Monday-Friday), while
the concentric phase was applied three days a week
(Monday, Wednesday, and Friday). An assistant was
kept with the athletes during the application for
security purposes. The training program applied to
the athletes is given in Figure 2.
Movement Tempo
Each of the four exercise-related numbers in the
training program indicates how long, in seconds, the
particular “phase” (eccentric, isometric, concentric,
and rest time between reps) must be performed.
For example, a back squat might be at the following
tempo: 6:0:0:0. The first number (6) represents the

duration of the eccentric phase of the movement.
The second number (0) represents the isometric
phase duration. The third number (0) represents
the concentric phase time. Finally, the last number
(0) describes how many reps to give a rest (cluster
set) [3]. An intermittently beating metronome
(Metronomo Batidas, Stonekick) was used to time
each stage of the movement.
Measurements
One Maximum Repetitions (1RM) Back SquatDeadlift Test
The maximum load of the Back squat and Deadlift
exercise (1MR) was determined using the procedure
outlined by Baechle and Earle [20]. As a warm-up for
both exercises before 1MR measurement, athletes
worked out with (a) 10 reps at 20 kg, (b) 5 repetitions
with an estimated 50% 1MR, (c) 3 reps with an
estimated 75% 1MR, (d) 1 rep at an estimated 90%
1MR to achieve maximum effort four sets of back

Figure 1. Study Design
EXCENTRIC PHASE

ISOMETRIC PHASE

CONCENTRIC PHASE

(Week 1-2)

(WEEK 3-4)

(WEEK 5-6)

DAY

LOAD

SEC

REPS

SET

DAY

LOAD

SEC

REPS

SET

DAY

LOAD

SEC

REPS

SET

MON

82-87%

5-6

1-3

3-4

MON

82-87%

2-3

1-3

4-5

MON

82-87%

Explosive

2-3

3-4

FRI

75-80%

6-7

2-4

3-4

FRI

75-80%

3-4
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squats and deadlift exercise. The estimated 1MR
values of the athletes before participating in this
study were used to determine the workload. The
athletes then attempted an estimated 100% 1MR for
both exercises, and the load was increased by 5-10
kg until unsuccessful. 1MR was determined with
a maximum of 6 trials. A 5-minute rest was given
between trials.
Drop Jump Test
Before starting the measurement, the test
protocol was explained to the participants. A
10-minute warm-up program was applied before
the measurement. Then, each participant performed
three jumps from 40 cm high crates with hands on
hips and elbows bent outward (Akimbo pose). A
30-second recovery was given between each trial
[21]. Trials in which the technique deteriorated
significantly were excluded and repeated. Contact
time, air retention time, and jump height were
recorded with the Optojump photocell system
(Microgate, Bolzano, Italy). Participants were asked
to fall with their right foot before the counter
to prevent them from jumping off the platform
with both feet. Athletes were instructed to “jump
as high as possible by minimizing contact time
(depreciation + take-off) after ground contact.” RSI
was calculated by dividing the jump height (mm) by
the contact time (ms) [22].
Countermovement Jump
To familiarize the participants with the CMJ
technique, they performed as many trials (ranging
from 4 to 7) as necessary in the first test session.
Participants stood still with their hands akimbo until
the CMJ was given a verbal command. Participants
were instructed to minimize the transition between
descending and ascending stages and to jump as
fast and high as possible. Participants were free to
choose the depth of the movement. They were also
instructed not to make any movements during the
flight. All participants performed three trials. One
minute was given between trials [23]. The jump
heights of the participants were recorded with the

Optojump photocell system (Microgate, Bolzano,
Italy).
Statistical Analysis
The data set collected under the sub-problems
of the research was recorded in the electronic
environment. In the analysis part of the data
obtained, Skewness and Kurtosis values and
Kolmogorov-Smirnov values were examined to
determine the homogeneity. To compare the means
between groups, ANOVA was used for Repeated
Measures, and a t-test was used to compare
the pre test-post test mean of the groups. The
statistical significance level was determined as
p<0.05. In addition, ANOVA was used for Repeated
Measurements to compare the pre-post test means
between the groups, and the Sample t-test was used
to compare the intra-group pre-post test means.
Statistical analyses were performed using the SPSS
26.0 [24] package program. The effect size of the
study was determined as 0.50, power of 0.80 and a
margin of error of 0.05.

Results
When Table 2 is examined, it is seen that there
is a significant difference between the CMJ (P<0,05)
and RSI (P<0,05) pre- and post test values of the
athletes participating in 2 different resting protocols.
When Table 3 is examined, there is a statistically
significant difference between the pre test-post test
CMJ results of both groups (p<0.05). When the pre
test-post test results of the groups are analyzed as
percentage improvement, it is seen that the C30
group showed more improvement (11-8%) than
the C15 group. When Table 4 is examined, there is
a statistically significant difference between the pre
test-post test RSI results of both groups (p<0.05).
When the pre test-post test results of the groups
were analyzed as percentage improvement, it was
seen that the C30 group showed more improvement
(11-8%) than the C15 group.

Table 2. ANOVA results for repeat measurements regarding the difference between intergroup CMJ and RSI
pre-post test values
Measurement Group
CMJ (cm)

RSI

Pre-test (X̄ ± Ss)

Post-test (X̄ ± Ss)

C15

40.26 ± 9.76

43.98 ± 9.43

C30

39.75 ± 3.30

45.03 ± 2.44

C15

1.20 ± .292

1.30 ± .227

C30

1.27± .227

1,44± .124

F

p

η2

7.838

.014*

0.35

5.832

.030*

0.29

C15: cluster 15sn. intra-set; C30: cluster 15sn. intra-set; CMJ: countermovement jump; RSI: reactive
strength index; Cm: centimetre; *Statistically significant differences (P< 0.05).
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Table 3. T-test results regarding the difference between within-group pre-post test CMJ values
Group

C15

C30

Measurement

X̄ ± Ss

Pre-test

40.26 ± 9.76

Post-test

43.98 ± 9.43

Pre-test

39.75 ± 3.30

Post-test

45.03 ± 2.44

t

Improvement
%

p

-18.012

%8

.000*

-10.200

%11

.000*

C15: cluster 15sn. intra-set; C30: cluster 15sn. intra-set; *Statistically significant differences (P< 0.05).
Table 4. T-test results regarding the difference between within-group pre-post test RSI values
Group

Measurement

X̄ ± Ss

Pre-test

1,20 ± .292

Post-test

1.30 ± .227

Pre-test

1.27 ± .144

Post-test

1.44 ± .124

C15

C30

t

Improvement %

p

-3.666

%8

.008*

15.506

%11

.000*

C15: cluster 15sn. intra-set; C30: cluster 15sn. intra-set; *Statistically significant differences (P< 0.05).
Discussion
This study examines the effects of TTM applied
with different CS designs on vertical jump and
reactive strength index. In particular, it aims to
compare the effects of different rest intervals
between repetitions (15sec-30sec) on CMJ and RSI
values using the triphasic training model. When
the study findings were examined, it was observed
that 6-week TTM applied with different rest periods
improved both CMJ and RSI values of both groups.
The basis of this development is thought to be the
nature of triphasic training, especially the training
of the eccentric and isometric phases separately.
Because in relation to the eccentric phase, SSC is
responsible for the absorption of kinetic energy
within the muscle and tendon. Elasticity means
that a structure is able to resume its normal shape
(length) after being distorted (lengthened). When a
muscle and its attached tendon are stretched, elastic
energy is stored within these two structures for
later use in the concentric phase. An athlete needs a
fast-growing, transitional, isometric contraction to
maximize this energy transfer channel. Any delay
between the eccentric and concentric phases will
cause a loss of energy in the ESC as this energy store
begins to dissipate as heat as soon as it is absorbed.
For this reason, power and strength may increase
by transitioning from the isometric phase to the
concentric phase without any loss in the amount
of energy stored during the eccentric contraction
[3]. In one of the rare studies conducted with TTM,
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Russell and Brooks [25] studied the effects of TTM
and plyometric training on CMJ and 1MR values in
their study with seven basketball players. As a result
of the study, they reported that six weeks of TTM
and plyometric training did not increase the vertical
jump values of the athletes. Previously, researchers
have reported a reduction in concentric contraction
times during strength exercises involving the ESC
compared to concentric exercises alone [26, 27,
28]. However, some authors recently reported that
additional eccentric training increased the RSI and
CMJ values [26, 27]. These results are consistent
with the results of our study.
When the within-group pretest-posttest CMJ
values were examined, it was observed that the
C30 (30sec rest between repetitions) group showed
more improvement than the C15 (15sec rest
between repetitions) group (11-8%). Similarly, TTM
increased the RSI values of both groups. However,
when the within-group RSI pretest-posttest values
were examined, a higher increase was observed in
the C30 group compared to the C15 group (11-8%).
The reason why the C30 group increased more than
the C15 group for both parameters is that the C30
group had a more extended rest period between
repetitions compared to the C15 group.
A common strategy to control acutely developing
fatigue is to provide the athlete with rest between
repetitions [29]. It has been demonstrated in
previous studies that the CS method is an effective
method for providing speed and power adaptations
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against a specific load [14, 17, 30, 31, 32]. Acutely,
such a method allows the athlete to have
consistently higher power outputs while subjecting
to less metabolic stress and fatigue [29, 33]. Our
literature review did not find any studies examining
the effect of TTM and intra-set rest intervals.
However, the impact of intra-set rest intervals on
performance has been investigated in different
studies. Wetmore et al. [34] and Tufano et al. [35],
in their study comparing TS and CS, reported that
CS set structure will produce higher Peak Power,
Average Power outputs, and movement speeds
compared to TS. Because of its effect on power,
CS can be said to be a valuable tool for increasing
power, especially in the later stages of a sequential
training plan that emphasizes power generation [36,
37]. Again, Hansen et al. [30] compared the effects of
TS and three different CS structures on movement
speed, strength, and power. As a result of the study,
it has been reported that using CS instead of 6
repetitions of TS can reduce power and movement
speed decreases throughout the set. In another
study [38], the mechanical and metabolic responses
between two different TS (TR1: 3x10 repetitions
without rest, TR2: 5x6 repetitions without rest) and
three different CS (CS5: 5sec between repetitions,
CS10: 10sec between repetitions, CS15: 15sec rest
between repetitions and 3x10 repetitions) designs
in bench press exercise performed with 10MR load
were compared. As a result of the study, TR1 and CS5
were reported as the two set designs with the highest
speed loss. However, it was observed that there was
no significant difference in speed loss in TR2, CS10,
and CS15 set designs. When the speed loss between
the three CS designs was examined, it was reported
that a more significant speed loss occurred for the
CS5 compared to the CS10 and CS15. Oliver et al.
[39] compared the kinetic and kinematic (Strength,
Speed, Power) structures of TS (4x10 reps; rest
between sets 120sec) and CS (4 sets of 2x5 reps;
30sec rest between reps, 90sec rest between sets)
during back squat exercise in men. The findings
showed that using CS positively affected movement
speed, power output, and overall volume.
Previous studies have shown that more frequent
rest intervals during exercises that begin with
eccentric muscle movements, use the lengtheningshortening cycle, and end with concentric muscle
movements can preserve power output [11, 15, 39,
40, 41]. For example, Moreno et al. [40] examined
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the effects of 3 different cluster-set designs on
power output during plyometric squats. Set designs
were created as TS (2 sets of 10 reps; 90 seconds
rest between sets), CS1 (4 sets of 5 reps; 30sec rest
between sets), and CS2 (10 sets of 2 reps; 10sec rest
between sets). The results showed that using a set
helps maintain power output over a traditional set.
Among the set designs, it has been reported that
CS2 is the set structure that allows recovery the
most. Hardee et al. [11] showed that Peak Power is
better preserved when more extended rest periods
are used in three different set designs (rest between
repetitions: 0-20-40 sec) consisting of 3 sets of
6-rep power clean exercises performed with 80% of
1MR with a load. In this study, the triphasic training
model, which considers the phases (eccentric,
isometric, concentric) separately, and the cluster set
and the traditional set were compared, and it was
seen that it was consistent with the previous studies
with traditional training models suggesting that
using CS can increase power output.

Conclusions
As a result, the use of set sets with a
predetermined number of repetitive intra-set
rests (e.g., 30-45 s) may provide the most benefit
during the strength or power phases of the training
[33]. In addition, it can provide movement quality,
which can be critical, especially in movements that
require skill (for example, weightlifting) with less
fatigue that occurs with the use of sets [11]. Thus,
CS designs may be a practical resistance training
approach that can be considered for use at various
stages of periodic programs [33]. In this study, TTM
combined with CS structure effectively increased
CMJ and RSI values. In addition, it has been shown
that applying the rest intervals between repetitions
of 30 seconds instead of 15 seconds in the set
used in the triphasic training model can provide a
more significant stimulus for CMJ and RSI gains.
Therefore, according to the outputs of this study,
it is recommended that the trainers applying the
triphasic training model should use cluster sets and
a 30-second rest interval between repetitions in the
cluster set. However, due to the insufficient number
of studies on TTM, it is recommended to conduct
more studies on this subject.
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The aim of this study is to determine the mobile game motivations and loneliness levels of university
students and to evaluate the relationship between them.
In the study, the “Mobile Game Motivation Scale” developed by Üstün ve Öz and the “UCLA
Loneliness Scale” developed by Russell et al and adapted to Turkish culture by Demir were used as
data collection tools. 365 (Nwomen:140; Nmen:225) university students participated in the study on a
voluntary basis. SPSS package program was used in the analysis of the data, and it was tested with
parametric tests.
As a result of the study, in favor of men in all Mobile Game Motivaton Scale and sub-dimensions
according to gender, significant differences were found in the loneliness scale against those who
have a higher income level than their monthly income. It can be said that the game motivation
increases as the game playing time and weekly free time increase. In addition, a low level of positive
correlation was found with Mobile Games Motivation Scale and UCLA Loneliness Scale.
The researchers conducted their studies on the concept of ‘motivation’, which is considered
to be a major deficiency in studies in the field of social internet in general and mobile games in
particular, and ‘loneliness’, which is accepted as a universal problem, and reached generalizable
results on generation Z undergraduate students. The researchers presented a different perspective
to the literature by examining the relationship between ‘loneliness’ and the structure they created
through the sub-dimensions of Mobile Games Motivation Scale ‘developmental tasks’, ‘escape and
competition’ and ‘mobile flow’.
digital leisure, mobile games, loneliness, Z generation

Introduction

1

Playing games is considered to be as old as human
history. Game activities, which were considered
as a formal way of survival in the beginning, have
diversified, deepened and become a tool of different
experiences. Even religious rituals appear within
the framework of a game or in the following gamebased behavioral processes [1]. While playing games,
humanity have tried to create a systematic and
regular chain of activities rather than simple and
primitive actions. Even in the most primitive periods
of humanity, there are special areas and arenas
reserved for playing games [2]. This means that the
game is not only an activity that is played, but also an
activity that brings people together and makes them
follow itself. Although this activity served political or
personal interests in some periods, it never lost the
instinct of struggle in its soul. In fact, people have
sometimes struggled with themselves, sometimes
with nature and sometimes with nature’s products
through games [3]. This instinctive behavior has
attracted the attention of many philosophers, and
games have become an indirect or direct means of
explaining many behaviors. Schiller speaks of a dual
© Nazlı Deniz Öz, Ferhat Üstün, 2022
doi:10.15561/20755279.2022.0405
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feature existing in human nature, which is defined
as senseous and formative. In response to these two
sides, two impulsions occur in human. Senseous
and formative impulses define human qualities to
the extent of their dominance. The fact that the
senseous impulse dominates the formative impulse
in human nature leads people to a savage nature,
and the opposite leads to a barbaric nature. This
is where the culture we live in comes into play and
combines these two opposite reactions in harmony.
This act of harmony can only be realized through
art. With the experience of beautiful actions, we
can feel ourselves materially and know mentally [4].
The combination of these two impulses with such
harmony enables the emergence of a third impulse
in human nature. This third impulse is called the
‘play impulse’ [5]. Many philosophers have dealt
with art and play from a common framework. Both
art and play liberate people and take them away
from daily pressures and fears [6]. Man plays when
he is a human in the true sense of the word, and he
becomes a fully human only when he plays. Thus,
people can experience complete freedom in the
joyful land of appearance and play, getting rid of
both physical and moral strains.
Today, play sometimes shows itself as a tool of
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education and sometimes as an aspect of socialization
[7, 8, 9, 10]. Regardless of the underlying motivation,
people see playing as a need, and they can meet
this need in various ways. Although the play arenas
continue to exist in the modernized form of the
old times, different physical and personality traits
have made the functions of these arenas available
to a limited minority. With the motivation to play,
today’s people benefit from digital technologies
as the easiest playground to reach [11, 12, 13].
Rapid transformations in digital recreation areas
facilitate people’s instinctive behavior of playing. It
is reported that there are 4.78 billion mobile phone
users registered in the world as of 2020 [14]. Most
of these mobile phones are smart phones. It has
been concluded that these smartphone users spend
an average of 4.8 hours a day on applications on
their phones. In these applications, social media
and game applications are in the lead. According
to the study conducted by TUIK (Turkish Statistical
Institute) on leisure time, when the time allocated
to household and family care is analyzed by working
status and gender, it has been observed that women
spend an average of 3 hours and 31 minutes a day,
while working men spend 46 minutes [15]. Based
on these results, it can be said that family members
spend more time on mobile phones than they spare
for each other [16, 17, 18].
At this point, two different views arise. The first
view belongs to those who find technology negative
and argue that people are dragged into a new
addiction and loneliness, and the second view belongs
to those who find technology positive and advocate
that people find opportunities for freedom and new
experiences through mobile devices. Although it is
an unconfirmed opinion to attribute the cause of
loneliness only to mobile device technologies, it is
obvious that it is an important problem for humanity
[19, 20]. As a result of research on societies that are
isolated, some countries with large economies take
action and make various initiatives. Therefore, it was
stated that Tracey Crouch, who was in the cabinet
as the Minister of Sports and Society in the UK in
2017, would also serve as the minister of loneliness,
a Commissioner for Loneliness in Berlin, the capital
of Germany, was proposed to be established and
The Red Cross defined the problem of loneliness as
a ‘hidden epidemic’ [21]. It is known that loneliness
continues to be an important problem, especially
among the young population, even in Denmark,
Finland, Norway, Sweden and Iceland, which rank
first in happiness indexes. Japanese engineers are
trying to find a solution to this problem by designing
robots that will make the lonely happy. The startup company Groove X announced the name of the
robot, which resembles a pet and befriends with its
owner, as ‘Lovot’, a combination of the words ‘love’
and ‘robot’, which means love in English [22]. Using
artificial intelligence technology, the penguin-like
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robot can move thanks to its wheels, react when
called or loved, and fall asleep when hugged and
patted [23]. As a result, loneliness appears as a
product of daily life, regardless of a certain age group,
income, gender, status or culture. Some policies deal
with this situation within the framework of social
solidarity, while others try to solve the problem with
technological means. In their studies, the researchers
will try to examine the relationship between mobile
gaming motivations and loneliness.

Material and Methods
This study carried out by considering the survey
model, has a cross-sectional feature. The ethical
procedure of the study was supported by Selcuk
University Non-Interventional Clinical Research
Ethics Committee with the decision dated 28.03.2022
and numbered E-40990478-050.99-261033.
Participants
The universe of the research consists of students
studying in Turkey in the 2021-2022 academic year.
The sample group of the study consisted of 373
students from various faculties who were selected by
convenience sampling method, studied at the central
campus of Selçuk University, regularly participated
in mobile games, and participated in the study
voluntarily. The criteria for inclusion in the study
are to have knowledge about mobile games and their
applications. Exclusion criteria were determined as
not playing mobile games, not knowing about them,
and not regularly participating in any recreational
mobile game applications. For this purpose, it
was questioned whether they participated in their
mobile activities for recreational purposes before
participating in the study.
Research Design
The data collection process was collected in
the units located on the main campus, in the
social activity areas, during or outside the lessons.
Individuals interested in or participating in the
Mobile Game were given preliminary information
about the study, they were promised that their
personal information would be protected, and the
scale was applied on a voluntary basis. It took 5-7
minutes per person to complete the scale.
Instruments
Mobile Game Motivation Scale [MGMS)
The “Mobile Game Motivation Scale (MCMS)”
developed by Öz and Üstün [24] was used to
determine the Mobile Game motivations of the
individuals participating in the research. The options
in the scale range from as “1= strongly disagree” to
“5= strongly agree”. The scale was designed with
24 questions and 3 sub-dimensions to determine
the motivation of mobile game participants. In the
“Developmental Tasks/Self Skills” sub-dimension,
it is to define the building blocks for the prediction
of social and personal characteristics, and in the
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“Escape and Competition” sub-dimension, the
individual creates a competitive environment
through mobile games as a modern time argument to
show a certain behavior and evaluates it as a means
of escape. In the “Mobile Flow” sub-dimension, it is
evaluated as a reflection of the optimal accessibility
of the individual’s high amount of pleasure from the
experience. The reliability coefficient in the original
scale development study was calculated as .955. A
minimum of 24 and a maximum of 120 points can
be obtained from the scale. The higher the score
within the sub-dimensions, the more effective
the motivation feature of that factor. The overall
reliability coefficient of this study was calculated as
.975, Developmental Tasks/Self Skills .946, Escape
and Competition .948, Mobile Flow .937. Internal
consistency values of the overall scale and its subdimensions show that the scale is sufficient in terms
of reliability.
UCLA Loneliness Scale
It was developed by Russell et al. It is a scale
consisting of 20 items, 10 of which are straight
and 10 are coded in the opposite direction. In each
item of the scale, a situation expressing feelings or
thoughts about social relations is presented and
individuals are asked to indicate how often they
experience this situation on a four-way scale. A
high score is accepted as a sign that loneliness is
experienced more intensely. Since the scores for
each item in theory vary between 1 and 4, the lowest
score to be obtained from the scale is 20 and the
highest 80 [25]. The overall reliability coefficient of
this study was calculated as .67.
Statistical Analysis
In the analysis of the data, descriptive statistical
methods frequency (n), percentage (%), arithmetic
mean (X) and standard deviation (SD) were used
for personal information. Normality analysis was
used to determine the test to be used in order to
reveal the statistical significance of the participants
according to the Mobile Game Motivation Scale
and UCLA loneliess scale and its sub-dimensions,
according to the demographic variables. Whether
the data showed a normal distribution was checked
with the Kurtosis - Skewness coefficient range,
and it was determined that the data were normally
distributed, since the said range did not exceed
+2.0 and -2.0 values [26, 27, 28]. Since the data were
normally distributed, independent group t-test was
used for pairwise cluster comparisons, and OneWay Analysis of Variance (ANOVA) was used for
more than two cluster comparisons. The level of
significance in the study was taken as 0.05.

Results
1.

Participant characteristic has been given at table
Reliability analysis is carried out to test whether
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the statements in the scales are consistent with each
other and whether all the statements measure the
same subject [27, 28, 29]. In the reliability analysis,
the Cronbach’s Alpha (α) coefficient value varying
between 0-1. If it is between 0.00-0.40, the scale is
not reliable. It is considered to be a low reliability
scale between 0.40 and 0.60, a highly reliable scale
between 0.60-0.80, and a highly reliable scale
between 0.80-1.00 [27, 28, 30]. Accordingly, when
the general alpha values of the exercise dependence
scale were examined, it was determined that the
overall internal consistency of the scale was high
and the sub-dimensions were quite reliable (table 2).
Table 1. Participant Characteristic
Variables
Gender

Monthly Income

Age

Working Status

Free Time (weekly)

Gaming Time (weekly)

n

%

Women

140

38,4

Men

225

61,6

<2500tl

115

31,5

2501-5000tl

130

35,6

>5001tl

120

32,9

<20 age

122

33,4

21-23 age

209

57,3

>24

34

9,3

part-time

100

27,4

Full time

38

10,4

Not working

227

62,2

1-3 hours

62

17,0

4-6 hours

90

24,7

7-9 hours

87

23,8

10 and above

126

34,5

1-3 hours

293

80,3

4-6 hours

50

13,7

7-9 hours

10

2,7

10 and above

12

3,3

Table 2. Descriptive statistics and reliability
analysis results of the scales and dimensions
Scale and Subdimensions

X

SD

Cronbach
Alpha

MGMS

61.71

26.91

0.975

Developmental Tasks/Self
Skills

18.31

8.82

0.946

Escape and Competition

22.02

9.92

0.948

Mobile Flow

21.36

9.85

0.937

UCLA Loneliness

49.92

7.21

0.673

In order to determine whether the scores
obtained from the MGMS sub-dimensions and
the UCLA loneliness scale differ according to the
gender variable, an independent sample t-test was
used. When the results were examined (table 3),
there was no significant gender difference in the
UCLA loneliness scale (t=-0.321; p>0.05); MGMS
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Developmental Tasks/Self Skills (t=-3.151;p<0.0),
Escape and Competition (t=-2.208;p<0.01), Mobile
Flow (t=-2.909;p<0.01) sub-dimensions and MGMS
total (t =-2.915; p<0.01) a significant difference was
found in favor of male participants in the mean
scores.
In order to determine whether the scores
obtained from the MGMS sub-dimensions and
the UCLA loneliness scale differ according to
the monthly income variable, a one-way ANOVA
test was used. When the results were examined
(table 4), there was no significant monthly income
difference in the MGMS Developmental Tasks/Self
Skills (F==2.463;p>0.05), Escape and Competition
(F=2.552;p>0.05), Mobile Flow (F==0.312;p>0.05)
sub-dimensions and MGMS total (F=1.510; p>0.05);
a significant difference was found in favor of who
have 5001 tl and above income participants in the

UCLA loneliness scale (F=8.444; p<0.05) scores.
In order to determine whether the scores
obtained from the MGMS sub-dimensions and the
UCLA loneliness scale differ according to the weekly
leisure time variable, a one-way ANOVA test was
used. When the results were examined (table 5), there
was no significant weekly leisure time difference
in the MGMS Developmental Tasks/Self Skills
(F=1.827;p>0.05), Mobile Flow (F=2.298;p>0.05)
and UCLA loneliness scale (F=8.444; p>0.05);
MGMS Escape and Competition (F=4.380;p<0.01)
sub-dimension and MGMS total (F=3.048; p<0.05)
scores. significant difference was found in favor of
who have 10 hours and above weekly leisure time
according to 1-3 hours.
In order to determine whether the scores
obtained from the MGMS sub-dimensions and the
UCLA loneliness scale differ according to the weekly

Table 3. Comparison according to gender of MGMS and UCLA Loneliness Scale
Scale and Sub-dimensions
Developmental Tasks/Self Skills
Escape and Competition
Mobile Flow
UCLA Loneliness
MGMS

*p<0.05;**p<0.01

Gender

X

SD

Female

16,49

8,52

Male

19,44

8,83

Female

20,58

10,45

Male

22,93

9,49

Female

19,48

9,61

Male

22,54

9,84

Female

49,77

7,26

Male

50,02

7,19

Female

56,55

26,94

Male

64,91

26,45

t

p/ES

-3.151

0.00**/0.33

-2.208

0.02*/0.23

-2.909

0.00**/0.31

-0.321

0.74/0.03

-2.915

0.00**/0.31

Table 4. Comparison according to monthly income of MGMS and UCLA Loneliness Scale
Scale and Sub-dimensions
Developmental Tasks/Self Skills

Escape and Competition

Mobile Flow

MGMS

UCLA Loneliness

*p<0.05;**p<0.01

Income

X

SD

<2500tl

16,92

8,50

2501-5000tl

18,49

8,82

>5001tl

19,44

9,01

<2500tl

21,31

9,63

2501-5000tl

21,12

9,56

>5001tl

23,69

10,44

<2500tl

21,00

9,52

2501-5000tl

21,15

9,93

>5001tl

21,94

10,13

<2500tl

59,24

26,06

2501-5000tl

60,77

26,50

>5001tl

65,08

28,02

<2500tl b

47,99

7,78

2501-5000tl

49,92

7,27

>5001tla

51,78

6,05
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F

P/ES

2.463

0.08/0.03

2.552

0.07/0.01

0.312

0.73/0.002

1.510

0.22/0.008

8.444

0.00**/0.04
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game time variable, an independent sample t-test
was used. When the results were examined (table
6), there was significant gaming time difference in
the UCLA loneliness scale (t=-3.086p<0.01); MGMS
Developmental Tasks/Self Skills (t=-5.064;p<0.01),
Escape and Competition (t=--4.556;p<0.01), Mobile
Flow (t=-5.427;p<0.01) sub-dimensions and MGMS
total (t =-5.349; p<0.01) a significant difference was
found in favor to who gaming 4 hours and above
participants in the mean scores.
According to table 7 relationship between UCLA
loneliness scale and MGSM and all sub-dimensions

are low level and positive way.

Discussion
Loneliness is accepted as a disease that affects
one out of every ten people worldwide and this
rate is increasing day by day. It is a disease that
spreads and deepens regardless of education,
income, gender and race [31]. Studies show that
loneliness increases the risk of death by 30% [32].
The developments in online networks in the last
twenty years have caused social relations to be
transferred to digital. However, the effects of

Table 5. Comparison according to weekly leisure time of MGMS and UCLA Loneliness Scale
Scale and Sub-dimensions
Developmental Tasks/Self
Skills

Escape and Competition

Mobile Flow

MGMS

UCLA Loneliness

*p<0.05;**p<0.01

Weekly Leisure Time

X

SD

1-3 hours

16,59

9,67

4-6 hours

17,43

8,68

7-9 hours

18,97

8,54

>10 hours

19,33

8,58

1-3 hoursb

19,16

10,28

4-6 hours

20,49

9,68

7-9 hours

22,83

9,57

>10 hoursa

23,98

9,76

1-3 hours

18,72

9,82

4-6 hours

21,01

10,24

7-9 hours

21,78

9,39

>10 hours

22,63

9,75

1-3 hoursb

54,47

27,94

4-6 hours

58,94

27,12

7-9 hours

63,58

26,00

>10 hoursa

65,95

26,22

1-3 hours

49,70

7,22

4-6 hours

49,01

8,17

7-9 hours

50,32

5,75

>10 hours

50,42

7,40

F

P/ES

1.827

0.142/0.01

4.380

0.005**/0.03

2.298

0.077/0.01

3.048

0.029*/0.02

0.786

0.502/0.00

Table 6. Comparison according to weekly gaming time of MGMS and UCLA Loneliness Scale
Scale and Sub-dimensions

Weekly Gaming

X

SS

Developmental Tasks/Self
Skills

1-3 hours

17,1910

8,50732

>4 hours

22,8793

8,66994

1-3 hours

20,8867

9,58307

>4 hours

26,6810

10,00942

1-3 hours

20,0316

9,52004

>4 hours

26,8087

9,38798

1-3 hours

49,4518

7,50450

>4 hours

51,8741

5,52376

1-3 hours

58,1092

25,87727

>4 hours

76,3690

26,25463

Escape and Competition
Mobile Flow
UCLA Loneliness
MGMS

*p<0.05;**p<0.01
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t

p/ES

-5.064

0.00**/0.66

-4.556

0.00**/0.59

-5.427

0.00**/0.71

-3.086

0.00**/0.33

-5.349

0.00**/0.70
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Table 7. Relationship Between MGMS and UCLA Loneliness Scale
Scale and Sub-dimensions

Developmental
Tasks/Self Skills

Escape and
Competition

Mobile Flow

UCLA
Loneliness

0,960**

0,932**

0,171**

0,859**

0,777**

0,201**

1

0,845**

0,173**

1

0,112*

MGSM total

r

0,929**

Developmental Tasks/Self Skills

r

1

Escape and Competition

r

Mobile Flow

r

UCLA Loneliness

r

**p<0.01

1

digitalization on loneliness are still not based on a
concrete basis. Since studies in the academic field
are generally cross-sectional, opposite results can
be obtained. However, some definite evaluations
show us that individuals between the ages of 13-20
now devote less time to their social relationships
compared to the previous generation [19, 20, 33,
34, 35]. It is not known how correct it is to directly
connect the reasons to digital technologies, but the
increase in studies on loneliness and the digital
world will help us create a panorama at this point.
As an instrument, digitalization differs in meaning
when it is a means of interpersonal interaction or a
means of escape or hideout. Studies support that the
use of smartphones in individuals aged 12-18 has
increased from 25% to 95% in ten years, and that
most of these individuals are constantly connected
to the internet [36]. This widely used network also
develops some sociological and psychological
phenomena along with it. Depending on these
developments, there are opinions shaped around
displacement and stimulation hypotheses regarding
social internet use [37]. According to studies
defending the displacement hypothesis, offline
social relationships leave their place to online
relationships and push the individual to loneliness.
Some studies based on these explanations show that
digitalization contributes to loneliness. According
to studies defending the stimulation hypothesis,
digitalization reduces loneliness by developing and
diversifying relationships. Studies on generation Z
show that digitalization has an important place in
communication and interaction [34, 35, 38, 39].
Mobile devices are the most important actors
of the digital world. It is estimated that 5.5 billion
people worldwide have mobile phones and 66 billion
GB of data traffic occurred in the first quarter of 2021
alone [14]. Application developers are constantly
adding to the volume of this data traffic. Mobile
games are also the locomotive of these applications
economically. With an annual investment of
approximately 150 billion dollars, mobile games
hold the leadership in digitalization. According to
the Gaming Industry 2019-2020 Q1 Report, it is
estimated that 2.7 billion people play mobile games.
This economic gain in the mobile game market and
the rapid increase in the number of users are adding
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value to the sector every day [40]. Naturally, this
attraction has gripped social psychology researchers
as well as application developers and economists.
Many academic studies are conducted to determine
the motivation behind the high demand for mobile
games [41, 42, 43] . However, the literature is
lacking to keep up with the pace of this constantly
updated industry and to define the audiences and
motivations addressed by these updates.
This study was designed to contribute to the
results in the field. When examined from a Gestalt
perspective, the results support the literature on
generally accepted principles. When the study is
evaluated specifically, it comes to the fore with its
contributions to ‘motivation’ theories, which are
considered to be an important deficiency in studies
in the field of digital world [44]. The fact that
some contradictory results are achieved in studies
conducted in the academic field is natural features
of factors such as time spent only in the digital
world, the number of participants, and evaluations
made through a single application. In this study,
researchers aimed to achieve consistent results by
focusing on ‘participant motivations’.
The maturation of the digital world within the
framework of the army, academia, engineering
and industry can be examined against women
in terms of gender. As a reflection of this maledominated framework, the researchers did not
find any significance for ‘loneliness’ by gender
in this study (Table 3). However, similar studies
show that neurotic women are more lonely and
tend to use social technologies [45]. The fact that
no significance could be found in loneliness by
gender in this study supported the general studies
and revealed the necessity of special studies. It is
predicted that longitudinal quantitative studies and
motivation-based qualitative studies can explain
the relationships between gender and loneliness.
When the sub-dimensions of MGMS were
compared according to gender, significant results
were obtained in favor of men in all sub-dimensions.
Each society creates its own concept of ‘masculinity’
within the framework of the cultural understanding
it is in and accordingly turns it into a concept. The
situation in women, unlike men, is explained by the
idea of social belonging and the definition of women
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in certain areas [46]. In traditional societies, this area
has been defined as ‘household’. For this reason, it
was considered acceptable that the motivation of
women towards the digital world and accordingly
mobile games is not significant.
While defining the responsibilities of the
individual developmentally, Havighurst explained
that they are shaped around three main principles.
These are maturation, culture and experience. In
traditional societies, it is accepted that men can
fulfill their developmental tasks more easily and
in a timely manner than women [47]. In this study,
when the sub-dimension ‘developmental tasks’
is examined, it can be said that men make a more
intense effort to satisfy both social and personal
characteristics through mobile games.
The stress response of people is behaviorally
and physiologically explained by the ‘fight or flight
response’ [48]. In all cultures, men are expected to
show a fight response under pressure. In women,
these stress reactions are generally defined as
‘tend and be friend’ [49]. However, it is known that
the changing living conditions and the increasing
pressure in working life show itself with the flight
response in men. Similar to the results of Caplan,
the researchers concluded that the area where the
flight response can be expressed most easily is
mobile games in favor of men, and that the sense
of competition can be eliminated through mobile
games.
Leisure activities often provide rewarding flow
experiences. The flow model draws attention to the
balance between perception of one’s skills and the
perception of difﬁculty of the activity [50]. Studies
show that individuals spend more time in areas
where they are rewarded. Specifically, it is known
that men tend to have more experiences related to
the excitement and impulse control. In this respect,
men are associated with more digital skills and
more digital game activities than women [51]. The
researchers reached similar results in this study
and obtained results in favor of men in the subdimension ‘mobile flow’.
The number of studies examining the
relationship between loneliness and income status
is very few. It is thought that the reason for the
limited number of studies is that young adulthood
period is developmentally considered as the period
when regular income begins to be fully provided
[52]. However, factors such as ‘income, marital
status, health’ are globally considered as predictors
of loneliness. Most of the studies have concluded
that as income increases, loneliness decreases [31,
53, 54]. It is ironic that while high income and wellbeing are considered as a barrier to loneliness, three
of the G5 countries (USA, Germany, UK, Japan and
France) have established ‘loneliness ministries’
[55]. Hawkley et al. [56] found no evidence between
predictors of overall loneliness and young adult
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individuals. At this stage, it is difficult to say that
income level is a predictor of loneliness in any case.
In this study, the researchers concluded that young
adults with incomes above country standards are
more lonely (Table 4). Determining the relationship
between income level and young adult individuals
emphasizes the necessity of longitudinal studies
[57]. The researchers advocate examining factors
such as past experiences, culture levels, habits, etc.
as predictors of the relationship between loneliness
and income level.
It is thought that there is no significant difference
between the sub-dimensions of MGMS and income
level due to the facilitating effects of factors such as
the prevalence of mobile devices and ease of access
on mobile gaming motivation [58, 59]. Studies
conducted on children aged 3-6 reveal the cognitive
and physical benefits of designing digital games
today [60]. Laying the foundations of different
learning methods and recreational habits for young
adults continues to develop with the disappearance
of income-related disadvantages.
The high mobile gaming motivations of
individuals who have 10 hours or more of free
time per week in MGMS total scores indicates the
changes in their leisure time habits (Table 5). In
accordance with the fact that people exist with
social interaction, it can be said that social exchange
has experienced a spatial change with digitalization
[61]. These features, which have been transferred
to the digital world, have allowed new dimensions
to emerge in making use of leisure time [62, 63,
64]. It is not possible for individuals who have 10
hours or more of free time per week to ignore this
new world. As the researchers expected, the results
showed themselves with a total mobile gaming
motivation. High significance in the “escape and
competition” sub-dimension should be accepted
as a natural product of today’s living conditions
[65]. Studies on coping with stress show that the
easiest escape area is always preferred individually
[66]. On the other hand, digital areas are accepted
as the areas where competition can be most easily
satisfied in our age. Practitioners try to benefit
from the positive effects of this impulsive behavior,
especially with violent and competitive mobile
games [67]. It is also supported by research results
that highly satisfied competitive behavior increases
commitment to games and creates a motivation
[68]. It is suggested by researchers to examine the
relationship between the perception of boredom
and the increase in the sub-dimension “escape and
competition” as the leisure time increases [69]. It
is generally considered important to deal with the
main source of motivation leading to behavior from
more than one point of view.
The fact that mobile gaming motivation of
individuals who play mobile games for 4 hours or
more weekly in all sub-dimensions of MGMS is high
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is similar to studies on addiction at certain levels
(Table 6). However, studies on addiction associate
the time devoted to mobile games with a minimum of
6 hours per day and a high prevalence of deprivation
experience [3, 70].When the results are examined
as a whole, it would be correct to explain this
significance with high motivation, not addiction.
The high motivation of university students who
play mobile games seems to be compatible with
the expectations of the researchers. It is accepted
that factors such as the widespread use of mobile
devices, consumption habits and social relationship
levels, especially observed on generation Z, affect
the motivations for mobile games [12, 13, 71].
Researchers found a low level of positive
correlation with loneliness in total and all subdimensions of MGMS (Table 7). It can be said that
lonely individuals try to create an expression area
for themselves through games. Until recently,
digital game players were considered to be shy,
asocial or problematic [72]. However, recent studies
show the positive effects of social internet and
connected products on issues such as preventing
anti-social behaviors and loneliness, improving
social relations, and education [73, 74]. In the
light of these studies, ‘digital loneliness’ should be
handled with a different approach. The universal
classification criteria of loneliness cannot give
decisive results in all circumstances. The association
of the characterizations of asocial and anti-social
behaviors with loneliness shows too specific
characteristics to be examined under a single
dimension.

studies on the concept of ‘motivation’, which is
considered to be a major deficiency in studies in the
field of social internet in general and mobile games
in particular, and ‘loneliness’, which is accepted
as a universal problem, and reached generalizable
results on generation Z undergraduate students. The
researchers presented a different perspective to the
literature by examining the relationship between
‘loneliness’ and the structure they created through
the sub-dimensions of MGMS ‘developmental tasks’,
‘escape and competition’ and ‘mobile flow’.
Based on these research results, the authors
advocate including digital technologies in predictors
of loneliness. The relationship between loneliness
and mobile applications and games, which are
used by millions of undergraduate students as
communication, learning and recreation tools,
should not be ignored. It is recommended to develop
mobile game and application-supported programs
in order to cope with the feeling of loneliness
experienced more intensely in later ages.
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