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The study was designed according to the rules and principles of the 
Declaration of Helsinki and approved by the University Ethics 
Committee (EGE.ETK. 19-1T/27). Written informed consent was 
obtained after an explanation of the nature and risks involved in 
participation in the experiment.

The purpose of this study was to investigate the 
relationships between the different change of directions 
(COD) performances and soccer technical skills 
performances. 18 amateur footballers participated in this 
study. The first week, players completed T-run, 5-0-5 run, 
Illinois COD test and Loughborough Soccer Passing Test 
(LSPT). In the second week, players completed 3 vs. 3 small-
sided games (SSG). The peak heart rate (%HR peak) and 
players' technical actions were recorded in the SSG. It has 
been revealed that the % HR peak of the players is different 
in every 4 sets. There were significant relationships 
between technical skill and %HR peak values. While there 
was a statistical relationship between LSPT and soccer’s 
technical skills. The results highlight that footballers may 
have to be complex COD tests such as the Illinois, 5-0-5 test 
and LSPT results for the success of the soccer technical 
skills. For soccer technical skills success players may have to 
be complex COD ability and trainers should take into 
consideration the development of the complex COD 
performances.  

Abstract

Introduction:
Soccer players performs high intensity actions between 150-
250 in the competitions (Carling & Dupont, 2012).. In 
parallel, approximately 50 turns are performed by the 
soccers during the match (Withers, 1982). High-intensity 
activities, such as change of direction, can positively affect 
competition performance (Marcovic, 2007; Luhtanen & 
Ekblom, 1994). High-intensity runs requiring different 
running patterns in competitions and training are affected 
by many physical features and changes of direction known 
as the most complex and most important movement 
pattern for the success of the physical and technical results 
(Young et al., 2002). However, in soccer games, soccer 
players must constantly perceive the positions of the 
opponents’ soccer players, the opponent's goal and their 
teammates in the field, and as a result, change their 
direction and perform their technical skills. There are 
significant relationships between athletes' change of 
direction and short pass abilities (BenOunis, 2013). It has 
been revealed that elite soccer players perform more high-
intensity movements and perform more technical skills in 
parallel (Mohr et al., 2003). Besides this view, it can be 
thought that athletes should make decisions and run high 
intensity in order to better perform their technical skills.

 The most frequent field of change of direction is the 
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small-sided games, where soccer-specific developments 
are provided, and the small-sided games allow the 
development of COD performance with the endurance 
from the technical-tactical and physical skills in the soccer 
competition (Hammami, 2017; Impellizzeri et al., 2006). 
However, for small-sided games development of athletes, 
physical skills development and technical skills 
development. In researches where external factors of 
technical skill and small-sided games need to be examined 
like field dimensions affect technical skill performance 
(Kelly & Drust, 2009), however, it is stated that there is a 
deficiency in examining the interactions of physical skills 
with technical skills by investigating the research similar to 
competition at the high intense game (Rostgaard, 2008). In 
addition, it has been stated that there are not enough of 
researches to understand technical skills, there is also no 
systematic results between technical skills and small-sided 
games in terms of internal factor (Hill-Haas, 2011). It is 
emphasized that athletes must have a proper level of 
internal preparedness to perform technical skills or get 
efficiency from some games (Lacome, 2018). In the 
literature, no research has been conducted to determine 
which COD skills from internal factors are related to soccer 
players' technical skills in small-sided games and high-
intensity game fields. For this reason, the purpose of this 
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research; the technical skills in the small-sided games of 3 
vs. 3, which reflect the high intense parts of the soccer 
games of the different change of direction skills that the 
athletes have, and what change of direction the soccer 
players should change in terms of technical skills according 
to the results obtained from this study. And in light of this 
purpose, this study hypothesis was complex COD may be 
related to small-sided games technical performances.  

A total of 18 soccer players participated in this research from 
the amateur league, athletes who were regularly trained 5 
days a week and played an official competition for 1 day a 
week (age: 15.77±0.54, height: 168.55±6.17, weight: 
69.46±5.98, body mass index: 24.02 ± 1.47). The athletes 
included in the study were not having any injuries for a long 
time before the tests and participated regularly in their 
team training. During all tests, the tests of athletes who had 
problems with any injury or skeletal system were 
eliminated and the study was completed with athletes who 
completed the tests with maximum effort.

The research was carried out with the evaluation of 
acute performances in the last 2 weeks of the preparation 
season of soccer players. Dynamic warming procedure was 
performed on soccer players before all tests procedure. T-
test and 5-0-5 tests were performed on the day after the 1st-
week recovery training. In the days following these tests, 
the Illinois test and LSPT were performed consecutively. In 
the 2nd week, on the next day after the recovery training, 3 
vs. 3 small-sided games of the athletes were performed. The 
verbal motivation was provided to outside athletes by 
coaches in order to obtain full efficiency from soccer 
players' COD skills and SSG. 

The measurements height, body mass, body mass 
indices (BMI) and body fat rates of the athletes were 
performed on a day before the study. The height and body 
mass of the athletes were measured with the calibrated Seca 
stadiometer (Holtain Ltd., UK) without shoes and with 
shorts and T-shirts. BMI was calculated as “mass 
(kg)/length (m)2. Body fat ratio was estimated using 
Harpender caliper using skinfold measurement and only 
data from the right side of the body. In this measurement, 
the data obtained from the 7-region (mm) of the body 
(triceps, subscapular, axilla, chest, suprailiac, abdomen, 
and thigh) were calculated using the equation created for 
men (Durnin & Rahaman, 1967) and the estimated body 
density was calculated using the data obtained from Siri 
(1956), body fat ratios were revealed.

All Change of Direction tests were measured in the 
synthetic field, where athletes regularly train. Illinois test, 
T-test and 5-0-5 test were measured as specified in the 
literature (Hoffman, 2006; Semenick, 1990; Draper, 1985). 
Before each test, athletes were ready to start the test track 1 
meter before the timer. Athletes waited in front of the test 

Materials and methods:

gate in the position where the athlete felt most 
comfortable. Then the athlete started the test by passing 
through the start gate in his reaction at any time. Tests were 
carried out with passive rest each test and 3 repetitions.

Soccer short passing technique test was measured to 
determine the technical level of the athletes. The athlete 
was started with the first contact with the ball in the middle 
of the field. The first pass started with the athlete sending 
the ball to a goal of his own, but later passes were sending to 
the colours the researcher said, and testing continued. The 
same researcher performed the targeting in every athlete 
for reliability. During the test, 16 passes were offered, with 4 
passes per colour, with the coach's instructions. When the 
pass offered by the athlete to the 16th colour reached the 
target, the time was stopped and the test was ended. As a 
result of the test, for the additional time of over 43 seconds, 
a +1 second penalty was added to the athlete's data set for 
each additional time (Le Moal, 2014). The tests were 
measured by 2 experienced and expert coaches. While one 
of the coaches said the colours that the athlete should pass, 
the other coach checked the time with the stopwatch and 
recorded the mistake of the rules. The test was measured 
with a total of 3 sets and 5 minutes of passive rest between 
each set. The test data was added to the SPSS analyzes in 
terms of time.

After the week of all tests, SSG was performed with 
field size: 20 × 30 = 600 m2 (1:100 m2 pitch ratio per player), 
the number of players: 3 versus 3, playing time: 3:00 min, 
rest time: 3:00 min and 4 repetitions. The matches of the 
athletes in the games were determined by the 
randomization method. All games were recorded with a 
video camera (Sony Handycam. DCR-SR15), was 
positioned at a height of 2 meters in a parallel line 
corresponding to the middle of the playing field. The shots 
(successful-unsuccessful) ,  passes (successful-
unsuccessful), dribble past (successful-unsuccessful), ball 
losses and ball-winning numbers were then recorded in the 
computer and then transfer into the data set.

Descriptive statistics of the test data were expressed as 
mean ± standard deviation. Whether the data conform to 
the normal distribution assumption was examined 
according to the results of the Shapiro Wilk test. 
Wilcoxon's Signed Rank test was used in sets that did not 
show the normal distribution in comparisons between the 
maximal heart rate numbers of the 4 sets. Pair Sample-T 
test was used for the differences between the sets with 
normal distribution. In addition, the effects sizes between 
the data were calculated in the comparison analysis. 
Comparisons result of the SSG’s peak heart rate was 
assessed by calculating Cohen’s d effect size (Cohen, 1998) 

and Wilcoxon's effect sizes were calculated as follows: =Z/v
N. The relationships between COD, LSPT and SSG 
performance were analyzed using the Correlation Analysis 
(r), with the level of statistical significance set at p<0.05 
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in SPSS for Windows, version 21.0 (SPSS, Inc. Chicago, IL).

T-test 9.34 10.57 9.8817 .317
505 agility test 7.78 8.81 8.4072 .290
Illinois agility test 14.53 16.43 15.6172 .474
LSPT 33.07 74.16 51.0956 10.798

LSPT: Loughborough Soccer Passing Test.

Figüre-1: While there were strong relationships between the LSPT 
and Illinois test (r = 0.594**), the statistical relationship wasn’t 
found between the T-test, 5-0-5 tests and the LSPT (r values 0.09 
to 0.298).

Especially, there was a strong statistical relationship between 
5-0-5 test time and unsuccessful pass (r= .612**) and successful 
shots (r= .641**). In addition, there was a significant relationship 
between the T-test in Set 2 and the number of unsuccessful passes 
(r= 0.597**). Results related to other data are shown in detail in 
Table-2. and 3. The 3rd and 4th sets of games and the total 
technical skills numbers are not statistically significant with LSPT 
and COD skills (r values between 0.04 and 0.460).

Pass Success -.219 -.057 -.191 -.477*
Unsuccess .497* .196 .612** .560*

Dribble Success -.349 -.299 -.319 -.169
past Unsuccess .248 -.045 -.470* .105
Dribble Success -.471* -.115 -.641** -.383
past Unsuccess .148 -.380 .218 -.121

Ball lose .375 -.006 -.091 .569*
Ball win .053 -.041 .246 -.015

p = 0.05*;  LSPT: Loughborough soccer passing test

The comparison of the %Hr of the small-sided peak 
games shows graph 1. Between the 1st set and the 2nd set (p= 
0.029, z= -2.180, Es= -0.37387) and a statistical difference 
was found between the 1st set and the 3rd set (p= 0.069, t= -
1.945, Cohen d= -0.0589405, r= -0.0294575) there were also 
statistical differences between the 3rd and 4th set (p= 0.092, 
t= 1.785, Cohen d= -0.0290125, r=-0.0145047). As for the 

Results:

Table 1. Descriptive statistic (N=18)

Performance Test Min. Max. Mean Std. Dev.

Figüre-1: Correlations result between the Illinois agility test time 
and LSPT time.

Table 2. Correlation analyses between SSG technical skills. LSPT 
and COD. (1st Set)

LSPT T-test 505 agility Illionis 
test agility test

heart rate in the games and the technical skill, there are 
relations between the %HR  during the game and the peak
successful pass (r= 0.527*) in the games in the first set. 
There was no significance in other statistical correlations 
in this set. In the second set, there were statistically 
significant relationships between %HR  and the peak
number of unsuccessful shots (r= 0.502*) and the number 
of unsuccessful passes (r= 0.525*), while no correlations 
were found between other results (r value between 0.31 and 
0.358). In the third set, there are related results between 
%HR  and the number of ball wins (r= 0.613**) and the peak
number of unsuccessful shots (r= 0.538*), while other 
results are not significant correlations (r value is between 
0.132 and 0.436). In the fourth set, there was no statistical 
relationship between %HR  and the number of peak
technical skills (r value between 0.17 and 0.370). 

Pass Success -.070 .029 -.195 -.260
Unsuccess -.493* .597** -.108 -.330

Dribble Success -.269 -.207 -.250 -.195
past Unsuccess -.086 -.436 -.300 -.183
Shot Success .102 .116 .067 .133

Unsuccess -.023 .271 -.352 .095
Ball lose -.539* -.158 -.326 .519*
Ball win -.057 .086 .074 -.447

p = 0.05*; LSPT: Loughborough soccer passing test.

In this study, no significant correlations was found in 
the correlation analysis with the technical performance 
data obtained in the sum of 4 sets of small-sided games and 
the COD and LSPT tests results

In the main results of the study, while 5-0-5 tests, Illinois 
tests and LSPT were found in the first set, there were 
significant relationships between the T-test and second set 
technical skills. Apart from the games, there was a 
relationship between the LSPT and the Illinois test times. 
Relationships have also between the heart rate of soccer 
players and technical skill in games. 

In small-sided games, different methods were used to 
determine the intensity of the game. One of these methods 

Table 3. Correlation analyses between SSG technical skills. 
LSPT and COD.

LSPT T-test 505 agility Illionis 
test agility test

Figure-2: Descriptive of peak heart rate and comparison of the 
sets peak heart rate.

Discussion:
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was the heart rate. It was stated that %HR  reserves were peak
played with 81.5% of the games played as 3 vs. 3 in the games 
(Dellal et al., 2012). It shows that HRmax is played with 
89.5% in games played as 3 vs. 3 in a different study (Aguiar 
et al., 2013). Williams & Owen (2007) obtained the heart 
rate as 171±11 in 3 vs. 3 player games played on an area of 
30x25 meters. As seen in the 3 vs. 3 player games, the 
intensity of the game is that the heart rates were over 80%. 
In this research, similar to the research, the heart rate was 
obtained in 3 vs. 3 games with 184.05± 5.59 in 1 set, 
188.33±7.55 in 2 sets, 188.66 ± 9.54 in 3 sets and 185.77±10.35 
%HR  in 4 sets. peak

The Small-sided games for a long training period of 
time were in the direction that increases the agility 
performance of athletes (Hammami et al., 2017). For this 
reason, they stated that in small-sided games, soccer 
players improved their agility performance due to their 
ability to create space in a very short time, pass their 
teammates among an opponent number of players, 
perceive against opponent pressure in a very short time and 
they play soccer in small area technical and physical 
performance capacity by making decisions in a short time 
accordingly. COD and agility skills also seem to be one of 
the most important skills among research subjects, 
because this value was very critical for competition 
performance (Mujika et al., 2009).  What different from 
this skill from other physical fitness levels was that muscle 
strength, balance, eccentric strength, concentric strength, 
perception and decision-making levels are related to this 
skill (Sheppard & Young,  2006; Spiteri et al., 2014; Sekulic 
et al., 2013). With the global positioning system, the speed 
of the games is frequently followed in Small-sided games 
(Dellal et al., 2011). It is stated that the athletes playing 
high-level soccer have better running performance (Ali, 
2011). In this research, in the first two sets of the game, 
significant statistical relationships were found between the 
5-0-5 test, Illinois test and LSPT test scores of the athlete’s 
technical skill results. It suggests that athletes would not 
affect by fatigue in the first sets (statistically significant 
difference between the %HR  of the sets) in the first two peak
sets, and as a result, the athletes mostly COD and agility 
skills and technical skills. In support of this situation, in the 
games of the third set, it is supported that athletes have a 
significant relationship with the ball-winning skills of their 
heart rate, but the number of unsuccessful shots increases 
with increasing heart rate. Because, it can be said that the 
athletes' contact with the opponent to win the ball, 
intervene by sliding, is due to the possibility of demanding 
more energy than the moderate intensity in the small-sided 
games. In the previous research, it was clearly stated that 
the fatigue index affects the technical performance of 
athletes, and the fatigue index impairment the athlete's 
shooting performance (Rostgaard et al., 2008). In this 
research, the occurrence of similar conditions with the 

heart rate seems to support each other with the information 
in the literature.

LSPT test is used to measure the effectiveness of short 
pass skills of athletes. This test involves athletes' ability to 
perceive, make decisions, and complete the test in a short 
time, such as agility and COD tests, and perform technical 
skills correctly (BenOunis et al., 2013; Ali et al., 2007). In the 
study investigating the relationship between LSPT and 
COD skills, it is concluded that the athletes who 
successfully completed this test also completed their COD 
skills in a short time (Hammami et al., 2017). In this study, 
there is a significant relationship between the Illinois test 
and the LSPT test, and the result of the research was similar 
to the literature. In the Illinois test, athletes must complete 
the test by running with the ball through many cones. In 
addition, the fact that there are many sudden stops, 
accelerations and changes of direction in this test and many 
changes of direction in the LSPT test explain the relations 
between each other. 

In the evaluation of the COD measurements of the athletes, 
the COD skills associated with soccer were examined as 
Illinois and 5-0-5 tests. In addition to this, it can be thought 
that T-test runs do not contain many relationships and that 
more complex gains in soccer such as Illinois agility and 5-0-
5 tests can provide more positive gains for athletes to 
achieve more successful results from games. Complex COD 
skills need to be developed for athletes to better perform 
technical skills in areas where the game is small on the 
soccer field.
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