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Abstract
Aim: There are low and high correlations in the studies examining the relationship between acute physical fitness levels with
speed and agility skills. In addition, there are few studies examining the relationship between motivation, and physical fitness
skills. The aim of this study was to investigate the relationship between the acute physical fitness levels with speed and agility
skills.
Method: A total of 25 amateur young football players, all aged 18, participated in this study. Firstly, participants completed
the motivation scale. Subsequently, the following performance tests were administered: static postural control on one leg, squat
jump, countermovement jump with arm swing (also known as Abalakov jump), dominant leg vertical jump, non-dominant leg
vertical jump, thirty-meter linear sprint, pro-agility test, and Y-reactive agility test.
Results: Since the data did not meet the assumption of normal distribution, Spearman correlation analysis was used, and the
significance level was set at p>0.05. According to the results, no significant relationship was found between motivation levels
and the performance test results (p>0.05). However, strong correlations were observed between squat jump, countermovement
jump with arm swing (jump height in centimeters and leg muscle power in watts), and the thirty-meter linear sprint and pro-
agility performance (with correlation coefficients ranging between 0.636 and 0.870). Additionally, high correlations were also
found between dominant and non-dominant leg vertical jumps and sprint-agility performance (correlation coefficients ranging
from 0.622 to 0.829).
Conclusion: This study suggests that coaches may benefit from guiding their athletes toward exercises that enhance both
single-leg and double-leg strength in order to improve sprinting and agility performance more effectively.
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INTRODUCTION

In an average of 727 movements with body rotation and 1000 to 1400 different movement forms occur
between 2 and 4 seconds in a football competition (Bangsbo, 2014; Mohr et al., 2003; Stelen et al.,
2005). Among such movement forms, footballers frequently perform change of direction runs and agility
skills (Stelen et al., 2005). The successful application of these skills helps athletes to gain an advantage
over their opponents in both training and competition. It’s stated that agility is divided into two, these
are change of direction speed and perceptual and decision-making factors (Young et al., 2002). The
names of the skills involving these differences are defined as change of directions and reactive agility
(Brughelli et al., 2008; Salaj & Markovic, 2011).

Reactive agility skill requires motor control and psychological perception, and decision-making skills
compared to change of direction running skill (Spasic et al., 2015) and the application of reactive agility
skill in training or competition has a key role (Pojskic et al., 2018). Athletes should anticipate the
changes of their opponents and modify their movements. Therefore, change of direction (COD) and
reactive agility test (RAT) are one of the issues that are investigated regularly, and different research are
still being carried out. The athletes' stability (Edis, 2021; Sporis et al., 2010; Sekulic et al., 2013), muscle
strength (Lockie et al., 2012) and functional movement skills (Lockie et al., 2015) may be related to
their change of direction running performance. Dominant leg lateral jump performance has a significant
relationship with reactive agility skill, also balance, coordination, cognitive skills and decision-making
factors may also be important (Henry et al., 2016). Agility has a very complicated structure; however,
studies have shown that there are contradictory relationships between physical fitness levels such as
jumping, postural control with sprinting and CODS (Cronin & Hansen, 2005). Salaj & Markovic (2011)
stated that the results with contradictory and different correlation relationships may be due to reasons
such as age, gender, physical fitness, sample size and type of performance tests used. In addition, the
measurement methods and equipment used in the research affect the test results and there may be a
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possibility of different results in correlation analyses. It is stated that tests performed with very complex
equipment can provide clearer information about performance (Chavda et al., 2018). It is observed that
psychological skills are an important factor affecting agility performance as well as the adequacy of
physical skills. Human emotions affect cognitive processes, and cognitive skills are important for better
performance of athletes (Oatley et al., 2006). Motivation, which can be one of these skills, can be
important for athletes to demonstrate good physical performance. Motivation positively or negatively
and a positive motivation level can make athletes active (Putri & Rasyid, 2022). Also, fun and pleasure
are seen as the most important factors in participation in physical activity (Williams et al., 2006). It is
stated that this situation is due to the increase in intrinsic motivation and the positive psychological
effect on those who participate in sports (Wankel, 1993). In studies examining the interaction between
motivation and physical skills, there are studies indicating that there is contradictory (Putri & Rasyid,
2022; Hammer et al., 2022; Forsman et al., 2016) and it is stated that the relationship between reactive
agility skill and psychological skill should be examined (Henry et al., 2016).

The information given in this aspect in the research makes it curious to investigate the relationship
between physical performance and motivation in detail. In addition, the fact that there are contradictory
results between SJ, CMJ-Abalokov and single leg jump performance with linear sprint and agility skills
in the literature and the highlighting that research explaining the relationships with detailed performance
tests will be important. The aim of this study was to investigate the relationships between motivation,
change of direction speed, agility, jump performance and balance skills of athletes.

METHOD
Research model

In this study, experimental research was conducted with the evaluation of acute performance values of
athletes. The correlation relationships between the physical performance values obtained in the research
applied through this model were examined. In addition, the acute motivation levels of the athletes were
obtained by using the questionnaire form in the research article titled "Validity and Reliability of the
Motivation Scale in Sport; Turkish Adaptation Study" by Demir (2022) and the necessary permission
was obtained by e-mail. The correlation relationship between the numerical data obtained from the
questionnaire and physical performance tests was examined.

Population and sample

A total of 25 well trained youth soccer players, who are aged 18 years, participated in the study. The
athletes were healthy football players who participated in regular training 5 times a week, 1 official
competition and did not have any sports injury and did not receive any ergogenic support. The tests were
administered to the athletes participating in the study on different days. Due to the fact that there were
athletes who came and did not come to the test on different days, the number of subjects in the statistical
analysis is not constant, and the number of subjects in the correlation analyses is different.

Data collection tools

Motivation in Sports Scale (MSS): Motivation in Sport Scale: In this scale, which was adapted into
Turkish by Demir (2022), the emotional reactions of the athletes in performing and their motivation in
the environment were tested with 24 questions. This scale was filled out by the athletes before the tests
and the data obtained were included in the statistical analysis as 6 sub-dimensions and total test results.
The sub-dimensions in the motivation questionnaire consisted of Identified Regulation, Amotivation,
Extrinsic Regulation, Integrated Regulation, Extrinsic Motivation and Intrinsic Motivation, and there
were no negative questions in the questions.

Static Postural control Test (Pc): In this test, the right and left leg static Pc of the athletes were tested.
Vald Performance Forcedesk device (ForceDeck force plate (Vald Performance, FD4000)) was used in
Pc and all jump tests of the athletes. Pc tests were performed statically dominant (D) and non-dominant
(ND) leg with hands on waist for 2 sets and 30 seconds. The test period was initiated by focusing on a
point 2 metres away from the eye level in a quiet room to avoid distraction of the athletes. Postural
control data were obtained by calculating the deviations from the centre of pressure (CoP) by the device
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in the anterior-posterior (ap) and medial-lateral (ml) directions. In addition, the distances to the CoP
centre were recorded as total sway data (CoPtotal) and sway velocity (CoPvel).

Bipedal and Unipedal Jump Test: Vald Performance Forcedesk device (ForceDeck force plate (Vald
Performance, FD4000) was used for this test. During the test, the athletes were shown the technique of
the movement for the correct performance of the bipedal jumps. After the demonstration of the
technique, the athlete was positioned on two platforms standing on the ground with the right and left leg
at shoulder alignment. Firstly, 3 jumps were performed in squat position with hands on waist. Then,
after resting for 3 minutes, the CMJ-Abalakov test was applied to the athletes. In this test, a quick sit-
up with hands free and arms swinging, followed by a vertical jump up with maximum effort was applied.
The tests of the athletes who successfully jumped 3 times in the hands-free jump were terminated.
Detailed data such as the jump heights of the athletes in centimetres (flight time) [cm], the force levels
produced by the legs in watts (W), peak power produced per kilgram PP/BM and the time to maintain
their balance while falling to the ground after the jump were obtained and statistically analysed.

In the unipedal jump test, the tests were performed 3 times on the dominant leg (D-j) and 3 times on the
non-dominant leg (ND-j) with maximum effort. After the right leg test was finished, the athlete rested
for 3 minutes and then the left leg jump test was performed 3 times. Unlike the data obtained from the
bipedal leg jump, the force watts (W) produced by the right and left leg, the jump height (flight time)
[cm] and the differences between the right and left leg in the single leg jump were obtained and
statistically analysed.

30 m Linear Sprint Test: For the 30 m sprint, Pro Agility and Y-reactive agility test, Vald Performance's
Smart Speed device was used (Smart Speed, Fusion Sport, Queensland, Australia). Athletes will start
the test 1 metre behind the starting point at a distance that will be standard for individuals. This test was
performed 3 times with 3-minute rest intervals and the total time, peak and mean running metres per
second (m/s) were included in the statistical analysis.

Pro Agility Test: The test was formed on a straight line with a total of 3 cones 5 metres away from the
right and left sides of the midpoint. The athlete standing in the middle of the track completed the test by
running first 5 metres to the right, then to the left-most mark 10 metres away and finally to the mark 5
metres away from the starting point. The test was performed 3 times in 3 minutes rest intervals and the
average turn, best turn and total test times of the athletes were evaluated.

Y-Reactive Agility Test: The test was performed on a track with a 5 m linear run followed by a 5 metre
turn to the left and right. After 5 metres of straight running, the athlete changed direction to whichever
of the signal gates on the right or left was lighted. In this way, the change of direction after the reaction
of the athletes to the light stimulus was tested. The athletes performed the test a total of 3 times with 3
minutes rest in between. After the test, total test time and reaction time after 5 m linear sprint were
statistically analysed.

Data analysis

The Shapiro-Wilk test was used to determine whether the data obtained were suitable for normal
distribution. It was determined that the data did not show normal distribution and Spearman correlation
analysis was used in correlation analysis. The correlations between motivation scores, postural control,
jumps, 30 m linear sprint and agility skills were indicated by r value and statistical significance was
accepted as p> 0.05. The magnitude of the correlation (r) between test measures was assessed with the
following thresholds: <0.1, trivial; >0.1-0.3, small; >0.3-0.5, moderate; >0.5-0.7, large; >0.7-0.9, very
large; and >0.9-1.0, almost perfect (Hopkins et. all., 2009). The fact that the correlation of the numerical
data in the same direction in the test of postural control (decrease in numerical values means that they
can keep stability), speed and agility levels is interpreted as the emergence of a significant relationship.
While the decrease in Pc data with the increase in motivation gives a significant relationship, the positive
correlation with SJ, CMJ-Abalokov, bilateral jump reveals a significant relationship. In addition, the
negative correlation of speed and agility skills with the increase in motivation and jump test data indicate
a significant relationship.
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RESULTS
Table 1. Descriptive statistics of anthropometric and physical fitness levels of athletes
Descriptive statistics of athletes n Min. Max. Mean£SD
Height 25 169,00 190,00 178,4145,2506
Weight 25 52,00 86,00 64,44+7,34159
BMI (kg.m?) 25 17,20 24,90 20,33+1,910
Height (cm) 18 23,90 42,10 31,4145,126
Squat Jump Peak Power (W) 18 2340,00 5665,00 3296,27+701,206
PP/BM (W) 18 41,50 85,90 51,9449,689
Height (cm) 18 29,40 47,70 36,91+5,435
CMIJ-Abalokov PP (W) 18 2585,00 7971,00 3916,86+1240,055
PP/BM (W) 18 45,90 118,40 61,51+17,268
D-j Height (cm) 18 10,30 22,00 15,79+2,747
ND-j Height (cm) 18 11,50 23,90 16,18+3,433
Height ASY (cm) 18 1,10 22,80 10,4146,547
Unipedal D-j Peak Power (W) 18 1247,00 2515,00 1855,29+269,720
Jump ND-j Peak Power (W) 18 1423,00 20511,00 2742,04+3798,134
D-j PP/BM (W) 18 24,10 35,40 29,082,771
ND-j PP/BM (W) 18 25,30 39,80 30,9243,828
ND-j PP/BM (W) ASY 18 ,50 24,70 9,10+6,689
Total Time (second) 16 3,93 4,50 4,24+,174
PeakveL-vs 16 6,94 8,01 7,40+,321
Linear sprint (30 mt)
MeanveL-ms 16 6,66 7,64 7,07+,293
5 m Sprint Time (second) 16 0,81 0,97 0,86+,040
Total Time (second) 18 4,87 5,63 5,37+,202
Pro agility Best COD Time (second) 18 2,36 2,77 2,62+,106
Mean COD Time (second) 18 2,44 2,81 2,684,101
) L Total Time (second) 25 2,10 3,58 2,454,281
Y-reactive agility - -
Reactive Time (second) 25 1,25 2,49 1,5517+,237

PP/BM: peak power/body mass, ASY: asymmetry, VEL-MS: Velocity- metre per second, ND-j: non-dominant leg jump, D-j: Dominant leg
Jump
Table 1 shows the descriptive statistics of height, weight, BMI and physical fitness levels of the athletes.

The age of the athletes is 18,00 years. Therefore, data on the age of the athletes were not included in the
table.

Table 2. Correlations between motivation and physical fitness levels

. CMJ-A D-j Y-Reactive Agilit Y-Reactive Agili

Variables PP/BM P; CoPnaveL  CoPndTotal Total Tim%: Y Time gility
Identified Regulation -,122 -,210 ,308 ,299 ,204 253
Amotivation -,106 -,484" ,425 ,320 ,013 -,064
External Regulation ,346 -,009 252 ,261 ,336 284
Integrated Regulation -,103 - 172 ,165 ,176 ,049 ,061
Internalised Arrangement 135 -,349 ,513° 465" ,189 256
Intrinsic Motivation 524" 473 138 212 471" ,470"
Total 117 -,194 ,428 ,390 ,385 331

n:20, *p<0.05, PP/BM: peak power/body mass, D-j PP: Dominant leg jumps peak power, CoP,aeL: centre of pressure non-dominant leg
velocity, CoP aroa: centre of pressure non-dominant leg total test score.

Table 2 shows the relationships between 5 different sub-dimensions and total scores of athletes' physical
fitness skills with motivations scores. It is seen that the level of D-j peak power output decreases as the
level of amotivation of the athletes increases, while the level of CMJ-A PP/BM increases with the
increase in intrinsic motivation level. However, it is seen that Pc and Y -reactive agility scores increase
with the increase in intrinsic motivation, and the increase in motivation correlates with the increase in
Pc and agility skill data, which can be considered negative meaning.
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Table 3. Correlations between physical fitness levels with 30 m linear sprint, Pro agility and Y reactive agility

30 m Linear Sprint Pro Agility
. Mean
Variables Total Time Beak velocity Total Time Best Time Mean Time
Veocity (m/s)
(m/s)
-,834™ ,870™ ,834™ -,794™ -1 -,794™
STH(em) 16 16 16 18 18 18
-,644%* 671 ,644™ -,439 -,373 -,439
STPP (W) 16 16 16 18 18 18
-,706™ ,718% ,706™ -,476" -,350 -,476"
STPP/BM (W) 16 16 16 18 18 18
CMIJ-A JH -,805™ ,864™ ,805™ -,656™ -,612™ -,656™
(cm) n 16 16 16 18 18 18
CMIJ-A PP -,688" ,700* ,688™ -,587" -,465 -,587"
W) n 16 16 16 18 18 18
CMIJ-A 771 71 771 -,636™ -,448 -,636™
PP/BM(W) n 16 16 16 18 18 18
-,782" ,685™ ,782* -,622™ -,492" -,622™
D-TH (em) 15 15 15 17 17 17
-,829™ ,779* ,829™ -731 -,559" -3
ND-J H (em) 15 15 15 17 17 17
ND-D PP (W) ,379 -,464 -,379 517" ,522° 517
ASY (%) n 15 15 15 17 17 17

*<0.05, **p<0.001, PP/BM: peak power/body mass, ASY: asymmetry, VEL-MS: Velocity- metre per second, ND-j: non-dominant leg
Jump, D-j: Dominant leg jump
Table 3 shows that there are high correlations between leg muscle strength, jump heights, dominant and
non-dominant leg jump heights and 30 m linear sprint times. There are high correlations between jump
heights of SJ, CMJ-A, CMJ-A PP/BM and dominant and non-dominant leg jump heights and pro agility,
while there is a moderate correlation between non-dominant and dominant leg peak power (W) and pro
agility times.

In the correlation analyses that could not be included in the tables, there was no correlation between the
jumps take off force obtained in SJ, CMJ-A and unipedal jump tests and breaking time data after CMJ-
A and bilateral jumps and 30 m linear sprint, Pro agility and Y-reactive agility times of the athletes
(p<0.05).

DISCUSSION

In this study, while there were significant and insignificant correlations between athletes' motivation
and performance values in physical fitness tests, no correlation was found between athletes' motivation
levels and physical fitness levels and Y-reactive Agility performances (Table 2). In addition, moderate
and high correlations were found between SJ, CMJ-Abalokov and unipedal jump performances and 30
metres linear sprint and Pro Agility times.

The agility skill depends on a combination of both physical and psychological skills (Young et al., 2002).
Psychologically, athletes' ability to perceive and perform on the stimuli in the environment in a short
time may help to perform a more successful agility skill (Forsman et al., 2016; Farrow et al., 2005). A
better agility skill of athletes depends on their perception and quick decision-making time. It comes to
mind that athletes' motivation should be at a well acute level to exhibit such skills in a positive
performance. In the literature, it is seen that there is a relationship between different agility skills of
athletes and perceived competence skills, but there is no relationship between motivation and agility
skills (Henry et al., 2016; Forsman et al., 2016; Farrow et al., 2005). In this study, there were significant
and insignificant correlations between the 6 sub-dimensions of the motivation scale and total motivation
scores and athletes' linear sprint, Pro agility and Y-reactive agility performances, while there were
significant relationships between athletes' motivation and leg muscle strength output (CMJ-A PP/BM),
insignificant relationships were found with Pc and Y-reactive agility. The statistical results of the study
do not provide strong data at this point. The results were in line with the literature in that there was no
relationship between acute motivation and performance.
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In research, it is seen that there are correlations between linear sprint skills and strength skills of athletes.
In 14 professional basketball athletes aged 23.3+2.7 years, it was found that there was a correlation
between 10 and 30 metre linear sprint skills and CMJ jump heights, while there was a correlation
between Sj and 30 metre linear sprint. In another study, it was observed that there was a correlation
between CMJ jump heights and 30 metre sprint times of Ruby athletes (r=0.425, p<0.05) (Cronin &
Hansen, 2005). In different research results, it is seen that there are correlations between the vertical
jump test results of athletes and their sprint performances (Barrera et al., 2021; Kokli et al., 2015). In
this study, high correlations between SJ and CMJ-Abalokov jump heights, PP and BM/PP and 30 mt
linear sprint and moderate correlations between single leg jump heights and sprint performance are in
parallel with the results in the literature.

Postural control is very important in terms of maintaining stability of the body during locomotor
movements performed while standing. It is also stated that postural control is important for athletes to
remain stable during aceleration and deceleration and then to change direction rapidly in movement
patterns that require direction change such as agility (Cometti et al., 2001; Sheppard & Young, 2006).
It is reported that there is a correlation between the results of the Star Excursion Balance Test, one of
the dynamic balance tests, Pro Agility and Reactive agility tests of female handball athletes aged
22.8+2.7 years (Bayraktar, 2017). Similarly, it was reported that there was a significant relationship
between total balance scores and agility skills of 21 professional male basketball athletes aged 17+0.63
years, and that athletes with low balance test scores (low test numerical data indicates that they can sell
standing) completed the agility test in a shorter time (Cengizhan et al., 2019). However, there are studies
showing the opposite of these results. In a total of 17 athletes aged 22.05+4.54 years, there was no
correlation between static and dynamic balance test results and running performances with 3 different
changes of direction speeds, and it was concluded that athletes with poor postural control skills
completed the CODS tests in a shorter time, and it was stated that the data measuring the balance skills
of the athletes with more complex tests were related to the COD (Edis, 2021). In another study, the
results of the Y balance test, which measures the dynamic balance skills of athletes, were not related to
T agility times (Ahmed et al., 2022). In this study, insignificant correlations were found between the
static balance skills of athletes Pro Agility and Y-reactive Agility times. According to the results of this
study, it is concluded that there is no significant relationship between static balance tests and 30-metre
linear sprint, Pro agility and Y-reactive Agility in 18-year-old amateur soccer players.

It is generally observed that jump heights and the force produced are related to the ability to change of
direction (Emmonds et al., 2019; Castillo-rodriguez et al., 2012; Pereira et al., 2018). The fact that the
coordinated flexion-extension of the hip-knee-ankle in jump tests is like the thrust force during CODS
is stated to explain this relationship (Emmonds et al., 2019). However, there are articles showing that
the results of the studies are different. The jump heights obtained from SJ and CMJ tests of 14
professional basketball athletes aged 23.3+2.7 years were not related to T Agility (Chaouachi et al.,
2009). In a different study, although there was no correlation between SJ and CMJ jump heights and Pro
agility and T test times of 20 male NCAA Division II soccer players aged 18-23 years, there were
correlations between SJ power to watt ratio and Pro agility (-0.48%), CMJ power to watt ratio and Pro
agility (-0.45%) (Mcfarland et al., 2016). In a more detailed study, it was reported that jump heights,
peak power, landing force and peak power levels, especially peak power levels, were associated with
unilateral agility in CMJ and single leg jump performance of recreational athletes (Dietze-hermosa et
al., 2020). In this study, SJ and CMJ-Abalokov were associated with pro agility skills of athletes with a
higher correlation than right and left leg jump heights and produced force, while a moderate relationship
was found between produced force in watts and pro agility times. In addition, there was a high
correlation between CMJ-Abalovkov PP/BM (W) and Pro Agility time. Although the results of this
study show that the results are compatible with the literature, more correlations were found between
jump heights and linear sprint and Pro agility. Differences in measurement methods, age group, branch
differences and different devices used for measurement may give different results from literature.

Strength differences between skeletal muscles increase the risk of injury in athletes (Markovic et al.,
2020). This may also cause loss of performance in athletes (Fort-vanmeerhaeghe et al., 2020). Research
shows that athletes have associations with CODS with dominant and non-dominant leg strength
differential (Castillo-rodriguez et al., 2012; Arede et al., 2023). In this study, in parallel with the
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literature, there was a moderate correlation between right and left leg SJ peak power production
asymmetry and pro agility.

The limitations of this research are the equipment used, test methods, and the fact that the research group
consists of football players and amateur football players. In addition, the motivation scale used for the
research consists of a single scale. In addition, tests were applied with different numbers of athletes in
different measurements. At this point, the number of athletes in the tests constitutes the limitation of the
research.

CONCLUSION

In the light of the data, the fact that there are relationships between the athletes' speed, CODS, agility
skills and jumping performances reveals strong predictions that coaches should increase leg muscle
strength values for such performance improvements. Acute motivation and postural control skills were
not associated with speed, CODS and agility. At this point, the research is considered to be deficient
because it compares only static postural control test and dynamic performance skills, and it does not
reveal clear information compared to researchers that include the relationship between different postural
control data of athletes and other performance parameters.

SUGGESTIONS

Although it is seen that motivation levels do not affect the acute performance of athletes in performance
evaluations, it is recommended to carry out research that will be associated with different motivation
scales. However, it can be said that better performance of speed, CODS and agility skills of athletes may
depend on better muscle strength and muscle strength tests are a preliminary informative test for this.
At this point, it is recommended that athletes are advised to focus on muscle strength tests.
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