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ABSTRACT

VARIATIONS IN PHYSICAL AND TECHNICAL PERFORMANCE
PARAMETERS OF PROFESSIONAL SOCCER PLAYERS ACCORDING TO
MATCH OUTCOME, TEAM QUALITY, AND QUALITY OF OPPOSITION

Biber, Koray
M.S., The Department of Physical Education and Sports

Supervisor: Assoc. Prof. Dr. Mustafa Sogiit

March 2022, 88 pages

The purpose of this study was to analyze the variations in physical and technical
performance parameters of professional soccer players according to match outcome
(winning, drawing, and losing), team quality (according to their final ranking at the
end of season: top-ranked, middle-ranked, and bottom-ranked), and quality of
opposition (inferior and superior). The data was collected from 122 matches of the
Turkish Super League during the 2019-2020 season using the semi-automatic multi-
camera tracking system (Sentio Sports Analytics Company®). The results revealed
that the winning teams performed greater high-intensity and high-speed activities,
particularly when in possession, and the number of shots on target. The distance
covered at high-intensity running, high-speed running and sprinting when in
possession, and successful cross, shots on target, corner kicks, short pass rather than
long pass, and the ball playing time were greater in top-ranked teams. The results also
indicated that the percentage of ball possession, number of shots on target, and

successful crosses were greater for both inferior and superior teams when they played
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against the inferior team. While both groups played against superior, high-intensity
running distance out of possession and high-speed distance out of possession were
greater. Further, total distance in possession, high-intensity distance in possession,
number of successful passes were greater for superior teams while playing against an
inferior opponent. The coaches, performance analysts, and applied practitioners should
consider performance parameters that are influenced by contextual variables before

designing training programs and match evaluations.

Keywords: Turkish soccer, match analysis, performance parameters, contextual

variables
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MAC SONUCU, TAKIM KALITESI VE RAKIP KALITESINE GORE
PROFESYONEL FUTBOLCULARIN FiZiKSEL VE TEKNIK PERFORMANS
PARAMETRELERINDEKI DEGISIMLER

BIBER, Koray
Yiiksek Lisans, Beden Egitimi ve Spor Bolimii
Tez Yoneticisi: Dog. Dr. Mustafa SOGUT
Mart 2022, 88 sayfa

Bu ¢alismanin amaci, mag sonucu (galibiyet, beraberlik, maglubiyet), takim Kkalitesi
(lig sonunda ilk alt1 sirada yer alan iist klasman, alt1 ve on ikinci sira arasinda yer alan
orta klasman ve son alt1 sirada yer alan alt klasman) ve rakip kalitesine (lig sonunda
ilk dokuz sirada yer alan iist ve son dokuz sirada yer alan alt klasman) gore profesyonel
futbolcularin  fiziksel ve teknik performans parametrelerindeki degisimleri
incelemektedir. Veriler, Tirkiye Stper Ligi 2019-2020 sezonunda oynanan 122
magtan toplandi. Fiziksel ve teknik performans parametreleri, Sentio Sports Analytics
tarafindan kameral1 izleme sistemiyle elde edilen mag¢ sonu raporlarindan alinmstir.
Arastirma bulgulan Tiirkiye Siiper Ligi’nde kazanan takimin futbolcularinin, takim
topa sahipken yiiksek siddetli ve yliksek hizdaki kosularda ve isabetli sut sayilarinda
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daha yiiksek performans sergilediklerini gostermistir. Elde edilen bulgulara gore, tist
klasman takimlarda topa sahipken yapilan yiiksek siddetli kosu mesafesi, kisa kosu
mesafesi ve yliksek hizlardaki mesafelerle birlikte isabetli sut ve orta sayilari,
kazanilan kdse vurus sayisi, kisa pas sayisi ve topla oynama siireleri daha yiiksektir.
Rakip alt klasmanken, iist klasman ve alt klasman takimlar topla oynama yiizdesi,
isabetli sut ve ortalarda daha yliksek performans sergilemislerdir. Her iki klasmanda
da yer alan takimlar st klasmana kars1 oynarken, top rakipteyken kat edilen yiiksek
siddetli ve yiiksek hizli kosu mesafesi daha yiiksektir. Ust klasman takimlar alt
klasman rakiple karsilastiginda ise, topa sahipken toplam kat edilen mesafe, topa
sahipken yiiksek siddetle kosu mesafesi, isabetli pas sayist daha yiiksektir.
Antrenorler, performans analistleri ve ilgili profesyoneller antrenman programlarini,

mag stratejilerini ve mag analizlerini yaparken bu bulgular dikkate almalidirlar.

Anahtar Kelimeler: Tiirk futbolu, mag analizi, ma¢ sonucu, takim ve rakip kalitesi
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CHAPTER 1

INTRODUCTION

Soccer is the most popular sport worldwide across all ages and levels of play (Stelen
et al., 2005). It is reported that 270 million individuals actively participate in soccer,
including soccer players (male and female), referees, and officials (FIFA,2007). These
numbers were % 10 higher than 2000 (FIFA, 2007). In the same period, 2006-2007,
the number of registered soccer players has increased by approximately %23 and
reached nearly 30 million. The later report of Fédération Internationale de Football
Association (FIFA) published in 2019 stated more than 128 thousand soccer players
worldwide (FIFA, 2019). Mexico has the biggest proportion of this amount, followed
by Brazil, England, Argentina, and Turkey. When it comes to the total number of
professional clubs, Mexico has the most registered clubs, while Brazil comes second,
and Turkey takes third place proportionately (FIFA, 2019).

The growth in sports science has been noteworthy in recent years (Sporis et al., 2009).
Sports science is widely utilized by coaches, players, and applied practitioners. The
scientific approach is commonly used in soccer as a complementary element for
several purposes, such as preventing injury (Brink et al., 2010; Verhagen et al., 2004),
improving physical fitness components (Helgerud et al., 2001; Jovanovic et al., 2011),
analyzing match performance (Fernandez-Navarro et al., 2018; Oliva-Lozano et al.,
2021). The development of technological devices, e.g., photocell sensor, computerized
isokinetic dynamometer, computerized multi-camera tracking systems, also involves
the expansion of scientific literature in sports science (Randers et al., 2010; Svensson
& Drust, 2005). As a result of the development of technology and scientific approach,
players have higher physical fitness (Jovanovic et al., 2011) as well as less prone to

injury (Croisier et al., 2008) and utilizing meaningful match performance analysis as
1



effective feedback to adjust their training programs, accordingly (Sarmento et al.,
2014).

Performance analysis is preferred for players, coaches, and sports scientists as efficient
feedback (Drust, 2010). To assess the performance of a team or individual several
performance parameters can be used (Hughes et al., 2002). It is crucial for the coaches
to select performance parameters to determine the performance (Bartlett, 2001;
Hughes & Franks, 2008). The obtained data from performance analysis is essential to
prescribe weekly training programs and design seasonal strategies (Carling et al.,
2007). The primary purpose of the performance analysis is to diagnose the strengths
that can be developed and weaknesses of a team to improve later. Further, a coach can
use performance analysis to identify the strength and weaknesses of the opponent to

counter that team efficiently (Castellano et al., 2012).

There are several methods to conduct performance analysis in soccer, such as manual
notational analysis, semi-automated multi-camera tracking system, and global
positioning system (GPS) (Carling et al., 2008; James, 2006). The manual notational
analysis is often recommended to coaches as a low-cost approach to collect sports
activities' physical and technical demands by quantifying the recorded player
movement patterns. It is a subjective quantification method that collects data from
either live observation or post-event video analysis by an observer to identify the
frequency and timing of movements and then to relate their relative success (Barris &
Button, 2008). Manual notational analysis has been widely used to examine the
performance analysis in many sports, including soccer (Docherty & Neary, 1988;
Grehaigne et al., 1997; Tavares & Gomes, 2003). Nevertheless, manual notational
analysis is a low-cost, practical, and convenient tool; however, the validity and
reliability of the procedure are dependent on several factors (i.e., number of observers,
experience of the observer(s), and the quality of their angle of view) (Barris & Button,
2008).

GPS technology also involves the analysis of performance in soccer. To utilize GPS

technology, the athlete must wear a receiver that draws on signals sent from satellites
2



to determine speed, covered distance, and pathway of the movements (Christopher
Carling et al., 2008). The advantage of measuring the performance parameters in
soccer through GPS is not only reliability and accuracy but also the portable devices
to use during activity. As previously GPS devices were not allowed to be worn by the
players during official matches, it has been widely used as a complementary element
in training sessions (Mallo et al., 2015). However, it is reported by Randers et al.
(2010) that the obtained data via different measurement methods such as video-based
time-motion analysis, semi-automatic multiple camera system, and GPS should not be

interchangeable.

The semi-automated multi-camera tracking system is prevalent among soccer match
analysis studies (Bradley et al., 2013; Bush et al., 2017; Dellal et al., 2011; Di Salvo
etal., 2007). This system is developed to accurately track players in real-time utilizing
state-of-art computer vision and machine learning. A semi-automated multi-camera
tracking system requires the installation of several cameras to the stadium to ensure
tracking each player separately during the entire game (Carling et al., 2008). A semi-
automated multi-camera tracking system is designed to model the playing surface two-
dimensional and divide it into several cells, enabling player positions (x,y coordinates)
to be calculated via camera sources (Carling et al., 2008). Through this technology,
players are not required to carry or wear any material, strictly forbidden in official
matches. However, the semi-automated multi-camera tracking system is a highly-cost
measurement tool due to the requirement of many cameras installation, computer
software, and a dedicated operator to organize the data collection procedures and

conduct further analysis (Di Salvo et al., 2006).

There are numerous studies published in the literature by using the semi-automated
multi-camera tracking system to examine physical performance parameters such as
covered total distance, distance covered when in ball possession and out of possession,
the distance covered in various speeds, number of different speed zone running in and
out of possession, number of high-intensity activities either in possession or out of
possession, and average speed in soccer (Barnes et al., 2014; Bradley et al., 2011; M.

Bush et al., 2015; Gai et al., 2019; Martin-Fuentes et al., 2021). The large body of the
3



studies examined not only physical performance parameters but also technical
performance parameters, including the number of short and long passes, shots on and
off target, possession, successful and unsuccessful passes and crosses, offsides,
corners, number of red and yellow cards, foul commitment (Barnes et al., 2014;
Bradley et al., 2011, 2013; Dellal et al., 2011; Gai et al., 2019; Zhou et al., 2018).
Numerous contextual factors influence physical and technical performance parameters
of soccer players such as match location (home and away differences), match status
(i.e., official, friendly, national league, international tournaments), match outcome
(winning, losing, drawing), quality of opposition (better-ranked, similar-ranked,
worst-ranked), team quality, player status (foreign or domestic), match halves (first
and second half) (Castellano et al., 2011; Lago-Pefias & Lago-Ballesteros, 2011; T.
Liu etal., 2019; Taylor et al., 2008).

The examination of physical and performance parameters according to several
contextual variables has been broadly studied in a variety of leagues, including major
leagues in Europe, e.g., the English Premier League (Bradley et al., 2011), Spanish La
Liga (Oliva-Lozano et al., 2021), Italian Serie A (Ermanno Rampinini et al., 2009),
German Bundesliga (Hoppe et al., 2015), French Ligue 1 (Christopher Carling, 2011),
and international tournaments such as UEFA Champions League (Lago-Penas et al.,
2011), FIFA World Cup (Liu et al., 2016), The Africa Cup of Nations (AFCON)
(Kubayi & Toriola, 2020), and many other national leagues in the world such as
Chinese Super League (Liu et al., 2019), and Brazilian Campeonato Brasileiro Série
A (Barros et al., 2007). However, to the best of the author’s knowledge, there is limited
evidence regarding physical and technical parameters variations according to

contextual variables in the Turkish Super League.

1.1. Purpose of the Study

The purpose of this study was to examine the variations in physical and technical

performance parameters according to match outcome (win, draw, lose), team quality



(top-ranked, middle-ranked, bottom-ranked), and quality of opposition (superior,

inferior).

1.2. Research Questions

In this study, the investigated research questions are as follows:

1. Does match outcome influence selected physical and technical performance
parameters?

2. Does team quality influence selected physical and technical performance
parameters?

3. Does the quality of opposition influence selected physical and technical

performance parameters?

1.3. Significance of the Study

Many studies were conducted to examine the impact of several contextual variables
on physical and technical performance parameters in soccer players. The vast majority
of the studies focused on either a higher level of national leagues in Europe such as
the English Premier League (Bradley et al., 2011), Spanish La Liga (Oliva-Lozano et
al., 2021), Italian Serie A (Ermanno Rampinini et al., 2009), German Bundesliga
(Vogelbein et al., 2014), French Ligue 1 (Christopher Carling, 2011) or owning high
reputation international tournaments such as UEFA Champions League (Lago-Pefas
etal., 2011), and FIFA World Cup (Liu et al., 2015). However, lower-ranked leagues,
e.g., the Turkish Super League, which is ranked 18" out of UEFA Country
Coefficients (UEFA, 2021), were not studied according to the best of the author’s
knowledge. It is reported that team performance can vary according to the type of
competition, both from between and within-team aspects (Gémez et al., 2013). Thus,
this study aimed to investigate the variations of physical and performance parameters
according to match outcome, team quality, and quality of opposition in elite soccer
players competing in the Turkish Super League. The study purposed not only to

contribute to the soccer match analysis literature but also the coaches, players, and



applied practitioners involved in the Turkish Super League to assist in conducting

optimal performance assessment and developing appropriate training programs.

1.4. Definition of Terms

Total distance (TD): The sum of covered distance in meters by all the team players.
High-intensity distance (HID): The sum of covered distance in meters at speed
between 20km/h and 24km/h by all the team players.

Sprint distance (SD): The sum of covered distance in meters at the speed over 24km/h
by all the team players.

High-speed distance (HSD): The sum of the covered distance of high-intensity
running and sprinting in meters (at the speed over 20km/h) by all the team players.
The number of high-intensity runs (NHIR): Number of running in a match at a
speed between 20km/h and 24km/h by all the team players.

Number of sprints (NS): Number of sprinting by all the team players.

Number of high-speed runs (NHSR): Number of high-speed runs by all the team
players.

Average speed (AS): Average speed of running, walking, and jogging performed by
all the team players.

Total distance in possession (TDP): The sum of covered distance in meters when in
ball possession by all the team players.

Total distance out of possession (TDOP): The sum of covered distance in meters
when out of ball possession by all the team players.

Total distance ball out of play (TDBOP): The sum of covered distance in meters
when ball out of play by all the team players.

High-intensity distance in possession (HIDP): The sum of covered distance in
meters when in ball possession at speed between 20km/h and 24km/h by all the team
players.

High-intensity distance out of possession (HIDOP): The sum of covered distance in
meters when out of ball possession at speed between 20km/h and 24km/h by all the
team players.



High-intensity distance ball out of play (HIDBOP): The sum of covered distance in
meters when the ball is out of play at speed between 20km/h and 24km/h by all the
team players.

Sprint in possession (SP): The sum of covered distance in meters at the speed over
24km/h when in ball possession by all the team players.

Sprint out of possession (SOP): The sum of covered distance in meters at the speed
over 24km/h when out of ball possession by all the team players.

Sprint ball out of play (SBOP): The sum of covered distance in meters at the speed
over 24km/h when the ball is out of play by all the team players.

High-speed distance in possession (HSDP): The sum of the covered distance of high-
intensity running and sprinting in meters (at the speed over 20km/h) when in ball
possession by all the team players.

High-speed distance out of possession (HSDOP): The sum of covered distance in
meters at the speed over 20km/h when out of ball possession by all the team players.
High-speed distance ball out of play (HSDBOP): The sum of covered distance in
meters at the speed over 20km/h when the ball is out of play by all the team players.
Successful passes (SUCP): Number of the played ball between teammates without
interruption.

Unsuccessful passes (UNSUCP): Number of failed attempts to play the ball between
teammates.

Pass ratio (PR): The proportion of successful passes to the number of total passes.
Long passes (LP): Numbers of the played ball more than 30 meters in length between
teammates without interruption.

Short passes (SHP): Numbers of played balls less than 30 meters in length between
teammates without interruption.

Average pass length (AVPL): The mean length of successful passes.

Shots on target (SOT): An attempt to score a goal either goes into the net or saved,
which would have gone into the net by the opponent player, who is the last man.
Shots off target (SOFT): An attempt to score a goal either go wide or over the goal
or directly hits the goal frame.

Successful crosses (SUCC): Any ball sent from the wide position reaches the

teammate in the opposition’s area.



Unsuccessful crosses (UNSUCC): Any ball sent from the wide position targeting the
teammate failed.

Corner (COR): When the ball left field over the goal line.

Fouls committed (FC): Penalized as foul by the referee due to infringing action.
Yellow cards (YC): It is shown by the referee to the players due to their dangerous
foul commitment, time-wasting, played by hand, etc.

Red cards (RC): It is shown by the referee to remove a player from the game either
directly or in consequence of a second yellow card.

Offside (OFF): Being caught in an offside position results in an indirect free-kick to
the opposing team.

Possession (POS): The ball control duration of a team as a proportion of the total time
when the ball is in play.

Ball playing time (BPT): The total duration of a team’s possession.



CHAPTER 2

LITERATURE REVIEW

In the last decade, the research area of match performance analysis expanded with
several studies. The analysis of match performance is essential feedback for the
coaches and applied practitioners to design appropriate training programs to improve
performance or fix the deficits of the performance parameters for further competitions
(Bush et al., 2015). There are several studies conducted to study the influence of
contextual variables on physical performance parameters (Andrzejewski et al., 2016;
Carling, 2010; Castellano et al., 2011; Di Salvo et al., 2009; Di Salvo et al., 2010;
Hoppe et al., 2015; Teixeira et al., 2021) or/and technical performance parameters
(Almeida et al., 2014; Carling, 2011; Gai et al., 2019; Konefat et al., 2020; Kubayi &
Toriola, 2020; Lago-Ballesteros & Lago-Pefias, 2010; Lago-Pefias & Lago-
Ballesteros, 2011; Liu et al., 2015; Liu et al., 2019; Mao et al., 2016; Poulter, 2009;
Rampinini et al., 2009; Zhou et al., 2018). This chapter covers the match performance
analysis-related studies, particularly the physical and technical performance

parameters variations according to various contextual variables.

2.1. Key Performance Indicators in Soccer

Match analysis methods are used to determine statistical variables that are the output

of elite soccer competitions (Alves et al., 2019). The obtained data from match analysis

contribute to determining key performance indicators, which is valuable for the

coaches, athletes, scientists, and all applied practitioners to design optimal training

schedule as these indicators demonstrated correlation with performance (Alves et al.,

2019; Andrzejewski et al., 2016; Carling, 2011; Julen Castellano et al., 2012; Garcia-
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Rubio et al., 2015; Hoppe et al., 2015; Lago-Pefias & Lago-Ballesteros, 2011; Liu et
al., 2019; Rampinini et al., 2009; Taylor et al., 2008; Zhou et al., 2018). The summary
of several studies indicated that the key performance variables consist of physical

performance parameters and technical performance parameters.

2.1.1. Physical Performance Parameters in Soccer

Previous studies have documented the role of physical performance parameters on the
success of elite soccer. This section will scope the selected physical performance

variables so far in the literature to determine the key to success in elite soccer.

For instance, Zhou et al. (2018) recruited the physical performance variables such as
total distance, total distance in ball possession, total distance ball out of ball
possession, sprinting distance, sprinting effort, sprinting distance in ball possession,
sprinting distance out of ball possession, high-speed-running distance, high-speed-
running effort, high-speed-running distance in ball possession, high-speed-running
distance out of ball possession. It is reported that all variables related to sprinting were
significant to discriminate match outcome. Furthermore, high-speed-running distance
in ball possession and high-speed-running distance out of ball possession were also

significantly different between winning, losing, and drawing.

In an earlier study conducted by Yang et al. (2019), the following physical
performance variables were assessed to determine team quality: total distance covered,
total distance covered at high-intensity (i.e., high-speed running and sprinting), total
distance covered while sprinting, total distance covered at high speed. The statistical
analyses of the sprinting distance covered and total distance without possession were

significant.

In another sample, Bush et al. (2015) investigated the factors influencing physical
performance variability in English Premier League. The selected physical performance
parameters were as follows: standing (0-0.6 km/h), walking (0.7-7.1 km/h), jogging

10



(7.2-14.3 km/h), running (14.4-19.7 km/h), high- speed running (19.8-25.1 km/h),
and sprinting (>25.1 km/h), total distance (as a sum of distances covered at all speeds),
high-intensity running (distance in high speed and sprinting (>19.8 km/h) in the
variation of with or without possession, and when the ball was out of play. The results
indicated that high-intensity distances and sprinting performance were key indicators

of success in elite soccer.

The effects of different playing styles on physical performance parameters in the 2018
FIFA World Cup were examined (Yi et al., 2019). The selected variables were again
consisted of running performance variations. A total of eight physical variables were
total distance covered, top speed, sprint distance, distance covered at five different
speed zones (i.e., 0-7 km/h, 7-15 km/h, 15-20 km/h, 20-25 km/h, over 25 km/h). The
analyses displayed that playing styles influenced physical variables such as total
distance and total distance at various speed zones.

There are many other studies related to match performance analysis that adopted
similar physical performance parameters (Alves et al., 2019; Andrzejewski et al.,
2016; Aquinoetal., 2017; Aughey et al., 2013; Chmuraet al., 2018; Dellal et al., 2011,
V. Di Salvo et al., 2007, 2009; Valter Di Salvo et al., 2010; Garvican et al., 2014;
Hoppe et al., 2015; Konefat et al., 2020; Lago et al., 2010; Link & Weber, 2017; Yang
et al., 2018). In brief, previous studies related the physical performance parameters
with match running performance and classified regarding their intensities. The
different intensity levels, from standing to sprinting, established many common
physical performance indicators in the literature. Therefore, the physical performance

parameters used in this study were selected in accordance with the earlier studies.

2.1.2. Technical Performance Parameters in Soccer

Earlier studies on match analysis in soccer have not only focused on physical

performance parameters but also technical performance parameters to measure
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success. This section intended to identify the selected technical performance

parameters in previous studies.

Konefat et al. (2020), for example, selected number of shots, numbers of ball touches,
numbers of passes, pass accuracy, total passes, number of crosses, number of one-on-
one plays, number and percentage of one-on-one plays won as technical performance
indicators to examine whether the variation of physical and technical performance
variables and match location were associated with higher or lower odds of winning or
losing close matches of the German Bundesliga during three consecutive seasons
(from 2014-2015 to 2016-2017). The findings indicated that all selected technical
variables significantly affected match outcome according to various playing positions
and match location. Therefore, it is suggested that the selected variables related to
technical performance parameters can be defined as key performance indicators to

success in elite soccer.

Another example of using technical performance parameters was carried out by
Rampinini et al. (2009). They investigated the technical and physical variables
between the first and second half and the variations in performance parameters
according to team quality during the Italian Serie A League. The technical
performance parameters were: involvements with the ball, short passes, successful
short passes, long passes, successful long passes, crosses, headers, tackles, dribbling,
shots, shots on target. The analyses’ outcome demonstrated that involvements with the
ball, short passes, successful short passes, tackles, dribbling, shots, and shots on target
were significantly higher in the more successful teams than in less successful teams.
Thus, it can be useful to measure team success by choosing the technical performance

parameters used in this study.

A previous study examined by Lago-Penas & Lago-Ballesteros, (2011) aimed to
identify the technical performance variables that best discriminate home and visiting
teams according to the team quality in Spanish La Liga. The selected technical
variables were divided into three main categories: goals scored related variables (i.e.,

goals scored, total shots; shots on goal), associated offense variables (i.e., attacking
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moves, box moves, crosses, offsides committed, losses of possession, fouls received,
assists, passes made, successful passes made, dribbles, successful dribbles, ball
possession), and defense-related variables (i.e., gains of possession, fouls committed,
yellow cards, red cards, clearances). The discriminant analysis of the technical
performance parameters between home and away teams displayed that several
variables were significantly different, including goals scored, crosses, losses of
possession, passes made, successful passes, gains of possession, fouls committed,
yellow cards. The study’s conclusion indicated that many of the selected technical
variables show differences except the number of rule violations such as fouls and

offsides between home and away teams.

A similar study by Harrop & Nevill (2014) aimed to identify the performance
indicators of an English League One soccer team that may discriminate between
winning, losing, or drawing. A further purpose was to identify those variables that best
predict success for the team. The recruited variables divided into three main categories:
variables relating to the offense (total shots, shots on target, shots inside the penalty
area, passes, successful passes (%), passes in the opposition half, fouls received,
dribbles, crosses, corners, and offsides committed) defense (fouls committed, crosses
against, corners against, yellow cards and, red cards). The following variables showed
significant differences between winning, losing, and drawing: passes, successful
passes, passes in the opposition half. As a result of the second aim, the technical
variables that predict success for the team were passes, successful passes, shots, and
dribbles. It can be concluded that technical performance variables affect match

outcome and success.

Technical performance variables are often used as key performance indicators in
soccer match analysis concerning the previous studies. It can be concluded from the
earlier studies that the key technical performance variables are usually composed of
the variety of passes, shots, and rule violations. This study's selected technical

performance parameters are consistent with the documented literature.
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2.2. Contextual Variables

2.2.1. Match Outcome

Zhou et al. (2018) examined the technical and physical variables and contextual
variables (match location and quality of opposition) which discriminate the match
outcome (winning, losing, drawing) in the Chinese Soccer Association Super League.
A number of 1430 matches from 2012 to 2017 seasons in the Chinese Soccer
Association League were sampled. The obtained data from AMISCO (Amisco, Nice
France) were collected using a semi-automated multi-camera system. As shown red
cards cause an imbalance of the games, the matches with at least one red card and
unbalanced matches with a goal difference of more than two goals were excluded.
Thus, the number of samples was reduced to 1056 matches. 16 technical and 11
physical performance variables were recruited as dependent variables. The contextual
variables were match location and quality of opposition. The match outcome was
assigned as the independent variable. The results of the analyses displayed that the
following variables were significantly higher in winning teams than drawing and
losing teams: shots, shots on target, 50-50 challenge won, offsides, sprinting distance,
sprinting effort, sprinting distance in ball possession, and high-speed running distance
in ball possession. Variables were also significantly higher for losing teams than
drawing and winning teams, including passes, forward pass, sprinting distance out of
ball possession, and high-speed running distance out of ball possession. The
discriminant analysis results showed that the quality of opposition impacted the match
outcome. However, the match location had no significant effect on the match outcome.
The study concluded that the following indicators best separate the winning, losing,
and drawing teams: shots on target, sprinting distance in ball possession, passes and

forward passes, and quality of opposition.

Liu et al. (2015) studied the match performance analysis of the 2014 Brazil FIFA
World Cup. The purpose of the study was to determine the influence of selected
performance variables on match outcome (win, loss, draw). A total of 48 matches from
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the group stage were included to conduct the analysis. The matches from the knockout
phase were excluded as there were eight games with 30-minute extra time. The data
provided by OPTA Sportsdata. Twenty-four performance variables were selected and
classified into three groups: variables related to goal scoring, variables related to
passing and organizing, and variables associated with defending. The results of the
study indicated that shot, shot on target, shot from the counterattack, and shot from the
inside area variables were significantly greater for the winning team. In contrast, shot
blocked has a negative relationship with winning. Moreover, the following variables
related to passing and organizing impacted winning: ball possession, short pass,
average pass streak, and aerial advantage. However, cross and dribble had a negative
impact on winning. The number of tackles was greater in winning teams, while the
number of red cards was vice versa. The study concluded that the variables related to
match outcome could be used to evaluate the performance and proactive strategies in
matches.

A study conducted with elite soccer players from German Bundesliga played in the
season of 2014-2015 by Andrzejewski et al. (2016). The study aimed to examine the
influence of playing positions and match outcome (winning, losing, drawing) on total
distance covered and distance covered at low-intensity and high-intensity activities.
The playing positions were divided into five: central defender, full-back, central
midfielder, wide midfielder, and forward. Goalkeepers and those who have not played
the entire 90 minutes were excluded. The data was collected from all the 306 matches
using a computerized vision-based tracking system for team sports called
VIS.TRACK. Low-intensity performance parameters were defined as movements
performed at < 4 m-s™ (standing, walking, jogging). High-intensity performance was
classified as movements performed at > 4 m-s? (running, high-speed running,
sprinting). The analyses indicated that only forward players covered significantly
longer distances in winning matches than drawing and losing matches. The distance
covered at low- intensity was significantly longer in central defenders, full-backs, wide
midfielders, and central midfielders at drawing matches than in losing matches.
Further, the distance covered at high-intensity running analysis demonstrated that

central defenders and full-backs covered significantly shorter distances in winning
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matches than losing matches. Additionally, full-backs covered shorter distances at
high-intensity running in winning matches than drawing and losing matches. Lastly,
the covered distance at high-intensity was more significant for forward players in
winning matches than losing and drawing matches. The study concluded that elite
soccer players adjust their physical performance according to the match outcome for
each game. Therefore, during physical performance assessment, match outcome and

playing positions should be considered.

2.2.2. Team Quality

The study carried out by Lago-Penas and Lago-Ballesteros (2011) aimed to examine
the influence of game location and team quality on technical and tactical performances
in elite soccer. All 380 matches played in the 2008-2009 season of the Spanish La Liga
were analyzed. The data was obtained from Gecasport. The selected variables to
analyze were separated into four groups in respect to their final ranking at the end of
the season: Group 1 (ranks 1-5), Group 2 (ranks 6-10), Group 3 (11-15), and Group 4
(ranks 16-20). The results of the analyses indicated several significant differences. For
instance, home teams had higher mean values for shots on goal, total shots, goals
scored, attacking moves, box moves, crosses, offsides committed, assists, passes
made, successful passes, dribbles, successful dribbles, ball possession, and gains of
possession whereas visiting teams had higher mean scores for losses of possession and
yellow cards compared to home teams. Regarding match location and team quality,
the mean values of goal scored, total shots, shots on goal, attacking moves, box moves,
crosses, assists, passes made, successful passes, successful dribbles, ball possession,
and gains of possession were significantly higher for teams played at home from Group
1. Additionally, home teams from Group 2 had higher mean values for goals scored,
total shots, shots on goal, box moves, crosses, assists, and ball possession. However,
visiting teams from Group 2 had significantly higher mean values for losses of
possession. Home teams from Group 3 showed significantly higher mean values on
goals scored, total shots, shots on goal, attacking moves, crosses, assists, passes made,

successful passes, ball possession, and gains of possession. Away teams from Group
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3 had higher mean values in losses of possession. Lastly, home teams from Group 4
demonstrated significantly higher mean values on total shots, shots on goal, crosses,
successful passes, and ball possession. To conclude the study, technical and tactical
performances are influenced by game location and team quality. The home advantage
is not experienced similarly by the superior and inferior teams.

The study aimed to examine the influence of team quality on physical and technical
performance variables in the Italian Serie A League was conducted by Rampinini et
al. (2009). The data were collected from the season of 2004-2005 of Serie A matches
via a semi-automated computerized tracking system (SICS®). The players were
divided into two subgroups according to their team’s final rankings at the end of the
season. The players from top-five ranked teams were assigned to a “more successful”
group, while the players from the lowest-five ranked teams were assigned to a “less
successful” group. The findings of the study demonstrated that the mean values of total
distance covered, high-intensity running distance, and very high-intensity running
distance were significantly higher in players from less successful teams. On the other
hand, the total covered distance with the ball and the high-intensity running distance
with the ball were higher in the more successful group than the less successful group.
Involvements with the ball, short passes, successful short passes, tackles, dribbling,
shots, and shots on target were the technical performance variables that had
significantly higher scores in the more successful group compared to the less
successful group. The study concluded that several match performance variables such
as involvements with the ball, short passes, successful short passes, tackles, dribbling,
shots, and shots on target might show the difference between players according to team

quality playing in the same league.

Di salvo et al. (2009) investigated the high-intensity running activity of 563 soccer
players from the English Premier League during three consecutive seasons of 2003-
2004 (S1), 2004-2005 (S2), and 2005-2006 (S3). They included players that completed
full matches (i.e., 90 min.) while excluding goalkeepers. A semi-automated multi-
camera system (Prozone, Leeds, England) was used to collect data. Players were

classified in respect of their playing positions as central defender, wide defender,
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central midfielder, wide midfielder, and attacker to study the influence of playing
positions on high-intensity activity. Furthermore, to examine the impact of team
success, players were divided into three groups regarding their teams’ final ranking of
each season: top five (T), middle ten (M), and bottom five (B). A further purpose was
to determine any seasonal variation in match performance parameters over three
seasons S1, S2, S3. The selected high-intensity activities were: total high-intensity
running distance (THIR), total sprint distance (TSD), and the number and type of
sprints undertaken. Total high-intensity running distance in possession and out of
possession was also examined. The results demonstrated that the M and B teams’
players performed significantly higher total high-intensity running distance than T
teams’ players. Total high-intensity running distance was influenced by playing
position with wide midfielders and central defenders completing the highest and
lowest distance, respectively. The study concluded that high-intensity activity in elite
soccer was influenced by playing positions and team success.

2.2.3. Quality of Opposition

Castellano et al. (2011) studied the contextual variables and time-motion analysis in
soccer. The study aimed to investigate interactive effects of match location (home vs.
away), match result (win, draw, and lose), opponent level (top, medium, bottom), and
match half (first vs. second) on physical performance variables by observing a
professional soccer team in official matches, analyzed in terms of effective playing
time. The data to analyze in this study were collected through 434 entire match halves
from Spanish La Liga during the 2005-2006 season via a semi-automated multi-
camera tracking system (AMISCO Pro®, version 1.0.2., Nice, France). The results of
analyses displayed that the difference of total time regarding the contextual variables
halves, match location, match result was significant. Also, the difference in efficient
time (subtracting the amount of time the ball is out of play) was significant regarding
the contextual variable, opponent level. In terms of opponent level, standing intensity,
low-intensity running, moderate-intensity running, high-intensity running, and very

high-intensity running were the variables that showed significantly higher mean scores
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playing against opponents from the top-level, medium-level, bottom-level,
respectively. The value of sprinting scores was significantly higher when playing
against medium level than top level and bottom level. All of the selected performance
parameters were greater during the first halves. Regarding match location, sprinting,
moderate-intensity running, low-intensity running, and standing intensity had
significantly higher values for home teams. In contrast, very high-intensity running
and high-intensity running scores were significantly higher for away teams. For the
match outcome, losing teams had the highest score of sprinting, very high-intensity
running, high-intensity running, and moderate-intensity running. While winning teams
had the highest score of low-intensity running, the drawing teams performed the
highest standing intensity. To conclude the study, selected physical performance
variables were influenced by contextual variables, including match location, quality of

opposition, halves, and match result.

Bush et al. (2015) investigated the factors influencing physical and technical
variability in the English Premier League (EPL). The purpose of the study was to
examine the influence of contextual variables on the variation of physical and technical
performance of EPL soccer players and match-to-match variation of performance
parameters. The data was collected from 2005-2006 to 2012-2013 EPL seasons using
a semi-automated multi-camera tracking system (Prozone 3, Prozone Sports Ltd,
Leeds, UK). Players were classified into five groups according to their playing
positions: central defender, fullback, central midfielder, wide midfielder, and attacker.
The results of the study illustrated that the variation of high-intensity running distance
with ball possession for central defenders was lower when playing against a stronger
opponent compared to when playing a similar or weaker opponent, whereas high-
intensity running showed minor variation against a weaker opponent. However, wide
midfielders demonstrated lower variation when playing against a weaker opponent for
all physical performance indicators. Central defenders, attackers, and wide midfielders
showed greater variation in the number of passes received against weaker opposition.
Additionally, the number of passes made was greater for fullbacks, attackers, and wide
midfielders against weaker opponents. In terms of match outcome, the variation of the

number of high-intensity and recovery times was greater for wide midfielders in the
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winning matches compared to losing or drawing matches. Fullbacks demonstrated
higher variation for the number of tackles in winning matches than in losing or drawing
matches. Regarding the playing positions, the largest variation of total distance
covered was observed in wide midfielders, while central midfielders showed the minor
variation from match to match. The most variation from match to match for high-
intensity running distance was found in central defenders compared to other positions.
The variation of sprint distance was greater in central defenders than attackers,
fullbacks, and wide midfielders. The high-intensity running distance without ball
possession showed the greatest variation for attackers compared with central
midfielders, central defenders, and fullbacks. Central defenders had the greatest
variation for passes, passes received, and number of tackling per match among all
positions. In opposition, attackers performed the greatest variation for tackles,
possessions won, and interceptions per match compared to other positions. Fullbacks
displayed the highest variation for the numbers of tackled per match compared to
central midfielders, attackers, and wide midfielders. The variation for the number of
interceptions and possession won was greater in wide midfielders than central
defenders, central midfielders, and fullbacks. The difference observed for physical and
technical performance indicators was insignificant according to match location.
According to the study’s conclusion, the contextual variables such as match location,
match outcome, and quality of opposition had limited influence on match to match
physical and technical performance variables. The effects of contextual variables
previously documented in the literature may be occurred due to different match

strategies instead of inherent variability between matches.

A study to analyze effects of match location (home and away), quality of opposition
(high-ranking, i.e., ranks 1-5, medium-ranking, i.e., ranks 6-12, and low-ranking, i.e.,
ranks 13-18), and match outcome (win, lose, and draw) on match running performance
in a Portuguese professional football team was conducted by Teixera et al., (2021). A
total of 23 professional football players were involved in the study that played 18
matches (eight home and ten away) in the 2019-2020 season of the Portuguese Second
League. The players were categorized into five groups (excluding goalkeepers)

according to their playing position: central defenders, fullbacks, central midfielders,
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wide midfielders, and forwards. The data were collected through a portable GPS
during the entire match (STATSports Apex®, Newry, Northern Ireland). The results
revealed that covered total distance was mainly influenced by the quality of opposition
for wide midfielders compared to forwards. Match outcome had a very large effect on
high-speed running distance for central defenders compared with fullbacks and wide
midfielders. The number of decelerations was also influenced by the quality of
opposition for central defenders compared to wide midfielders. The physical
performance parameters (total distance covered, average speed, high-speed running,
number of sprints, number of accelerations, number of decelerations) were influenced
by playing positions without exception. Central midfielders and wide midfielders
covered significantly higher total distances than other positions. The average speed for
central midfielders was significantly higher than other positions, except wide
midfielders. Wide midfielders performed the highest score of average speed among all
positions. The values of sprinting performance were higher in fullbacks and forwards
than wide midfielders. The accelerations were higher in wide midfielders than central
midfielders and central defenders. In conclusion, match outcome and quality of
opposition produced very large effects on total distance covered, number of high-
intensity running, and deceleration with positional differences. Lastly, regarding
match outcome, the high-intensity activity of forward players from winning teams and

defenders from losing teams was greatly influenced.

2.2.4. Match Location

The advantage of playing at home in many sports competitions is well-documented
previously (wining over %50 of the games under the circumstances of balanced home
and away schedule) (Courneya & Carron, 1992). Liu and his colleagues (2019) studied
the influence of match location (home and away) and quality of opposition on game-
related variables in the Chinese Super League. The sample consisted of all matches (n
= 720) played during three seasons from 2014 to 2016. Each team played 15 home
and 15 away games in each season. Due to relegations, 12 teams played during three
seasons, four teams played in two seasons, and four teams played one season. The data
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was obtained from an online open-source whose data was derived from OPTA
Sportdata. A number of 19 performance parameters were selected and grouped as goal
scored, offensive, defensive, and physical variables. The results indicated that home
advantage was quantified as nearly %60. The following parameters were not
significantly different between home and away teams: aerial advantage, tackles,
percentage of tackle success, and running distance. However, the values of the score,
shot, shot on target, penalty, shot from the outside box, pass, possession, pass
accuracy, offsides, and corner kick were significantly higher in teams played at home.
Further, away teams have significantly higher free-kick, fouls committed, and yellow
and red cards. The study also investigated the performance differences between top
and lower-ranked teams in terms of match location. The results showed that both
superior and inferior teams have significantly higher mean values in goals, shot, shot
on target, shot off target, penalty, shot from the outside box, pass, possession, corner
kick playing at home compared to away. Besides, superior and inferior teams showed
significantly lower numbers in free kicks, foul committed, and yellow cards playing at
home than away. However, pass accuracy was significantly higher only in superior
teams, while the value of fewer red cards, offsides, and tackles was significantly higher
in inferior teams. In regard to the quality of opposition and match location, the results
of superiors vs. superior situation demonstrated that the following variables were
significantly higher values for home teams: shot, shot off target, shot from the outside
box, pass, possession, and corner kick, while away teams showed higher values of
free-kick and yellow card. In superior vs. inferior condition, the goals scored, shot,
shot on target, shot off target, penalty, shot from the outside box, pass, possession,
pass accuracy, corner Kick variables were significant for home teams. In inferior vs.
superior situations, possession and corner kick values were significant for home teams,
whereas free kick, goal against, and yellow card played at away teams. Lastly, under
inferior vs. inferior conditions, shot, shot on target, penalty, and corner kick variables
were significant for teams at home. In contrast, the number of free-kicks was higher
in away teams. In conclusion, home advantage varied between superior and inferior
teams. When superior teams play at home, they perform better in attacking variables

such as goal scored and offensive.
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The study conducted by Liu et al. (2016) across Spanish La Liga (2012-2013 season)
examined the relationship between 16 match events and match location (home, away)
with the match outcome. All matches (380) played in the 2012-2013 season were used
to collect data via OPTA Sportsdata. 60 games excluded as they are described as
unbalanced games (with a goal difference of more than two goals). 320 close matches
were then analyzed to determine 16 match events variation according to match location
and outcome. The quality of the opponent was also involved in further analysis. The
strength was identified according to the final rankings of the season as high-level teams
(ranks 1-6), medium-level teams (ranks 7-13), and low-level teams (ranks14-20). The
results of 16 match statistics analysis displayed that 11 match events between-team
influenced the probability of winning. Ball possession, pass, pass accuracy, and aerial
advantage influenced positively; however, cross, lost ball, ball recovery, tackle, foul,
yellow card, red card influenced negatively. The within-team effects were significant
on the winning probability of all analyzed match variables. While shot, shot on target,
offside, lost ball, ball recovery, tackle, foul, and game location had influenced
positively ball possession, pass, pass accuracy, cross, and the red card had negative
effects, and four remaining variables effects were not significant. Effects varied in the
further analysis regarding the team quality and quality of opposition analysis. For high-
level teams, shot on target was the only variable that showed positive within-team
effects against all types of opponents (high-, medium-, low-level). Moreover, the
impact of aerial advantage was negative when playing against a high-level opponent;
shot, lost ball, ball recovery, tackle, foul, and game location influence positively when
playing against medium-level teams, while ball possession and pass accuracy had
negative effects; in matches against low-level opponents, pass, and shot were the
variables that influence positively whereas, ball possession effects were negative. For
medium levels, against all levels of opponents, shot on target and ball possession had
positive within-team effects on winning; against high-level teams, shot, lost ball, foul,
and game location influenced positively on the probability of winning; however, pass
accuracy had a negative effect; against medium-level opponents, the tackle was the
only variable had a within-team effect on winning; against low-level opponents, eight
variable including shot, shot blocked, lost ball, ball recovery, tackle, foul and yellow

card displayed positive effects whereas there was no variable showed a negative
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impact. For low-level teams, when they play against medium-level teams, six of the
variables (shot, shot on target, offside, foul, yellow card, and game location)
demonstrated a positive effect on winning, and two variables (ball possession and red
card) had a negative impact on winning. In the scenario of low-level team plays against
the low-level team, shot on target, tackle, and game location had positive effects on
winning while shot blocked and cross had negative effects on winning. In conclusion,
match-related events vary according to team quality and quality of opposition, and
game location. The applied practitioners are suggested to consider the variables that
affect winning depending on situational variables while evaluating match performance

or designing strategies of future events.

The study conducted by Aquino et al. (2017) aimed to examine the influence of
independent and interactive effects of match location (home or away), quality of
opponents (strong or weak), and match outcome (win, loss, draw) on physical
performance in a professional Brazilian soccer team. The data were collected from the
champion team of the Brazilian Championship fourth division of 2015 using the
Global Positioning System (GPS). A total of eight matches were played at home, and
eight matches were played away. Further, ten of sixteen matches were played against
strong and six against weak teams. The quality of the opponent is determined
according to the final standings of the teams. Total distance covered, maximum speed,
average speed, and high-intensity activities were dependent variables of the study.
Independent variables were divided into three situations: a) match location, b) quality
of opposition, ¢) match outcome. The analysis results demonstrated that the mean
scores of maximum speed, average speed, and high-intensity activities were
significantly higher when the team played at home than away. In addition, total
distance covered, maximum speed, and high-intensity activities showed significantly
higher values when the team played against strong teams rather than weak teams. The
analysis results were significant for the match outcome in all dependent variables.
High-intensity activities were significantly higher in the winning teams compared with
drawing teams. Maximum speed, average speed, and high-intensity activities were
significantly higher in drawing teams compared to losing. The results of interaction

effects analysis between match location and match outcome showed significant results
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for the variables of maximum speed, and high-intensity activities. The other interaction
analysis was not significant. It can be concluded from this study that match location,
quality of opponent, and match outcome are essential for the assessment of movement

patterns of Brazilian League soccer players.

2.2.5. Environmental Factors

Soccer is an altering sport played in various environmental situations; determining the
effects of these factors is vital to optimize and improve player performance (Trewin et
al., 2017). The association of environmental heat stress with performance in FIFA
2014 World Cup Brazil was investigated (Nassis et al., 2015). The purpose of the study
was to examine the effects of environmental heat stress on performance and behavioral
indicators during the 2014 FIFA World Cup Brazil. The performance data was
collected from 64 matches during the tournament using the same tracking system as
FIFA’s official website. The goalkeepers were not included in the study. Temperatures
were recorded at the middle of the pitch one hour before kick-off with a hand-held
thermometer (WBGT-203A Heat Stroke Checker, Kyoto Electronics Manufacturing
Co, Japan). The environmental conditions were characterized as low (%50 relative
humidity, < 24 °C or %75 relative humidity, < 20 °C), moderate (%50 relative
humidity, 24-28 °C or %75 relative humidity, 20-25 °C), and high (%50 relative
humidity, 28-33°C or %75 relative humidity, 25-29 °C) environmental heat stress
regarding temperature and humidity. The results of the study showed that the number
of sprints was significantly lower under the high-stress category compared to under
moderate or low-stress categories. The distance covered at high-intensity was
significantly lower when the match was played under the high-stress category than the
low-stress category. The number of passes showed no difference between different
environmental stress categories (low, moderate, and high). Yet, the rate of successful
passes showed significantly greater values under the high environmental stress
category compared to the low environmental stress category. While the number of
cards (total number of red cards and yellow cards) demonstrated trivial changes

between all environmental stress categories, there was a higher prevalence of red cards
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under high environmental stress than low environmental stress. In conclusion, the
study displayed that the players reduced high-intensity activities and sprints under the
high environmental heat stress. However, they maintained peak running speed and
increased the successful pass ratio. The findings indicate that elite soccer players can
regulate their activities to adapt to environmental factors such as heat and humidity to
maintain match performance.

Another study conducted by Link & Weber (2017) aimed to investigate the
relationship between air temperature and match running performance of professional
soccer players from German Bundesliga 1 and German Bundesliga 2. The running
performance was operationalized with the total distance covered in each game. The
data was collected from most games during the 2011-2012 and 2012-2013 seasons of
German Bundesliga 1 and German Bundesliga 2. The German soccer league records
the ambient temperature before each match (10 min. before kickoff) through the data
obtained from the German Weather Service. Temperature assigned to four groups:
cold (< -5 °C), neutral (-4 to 13 °C), warm (14-27 °C), and hot (> 28 °C). The match
running performance was measured via a semi-automated multi-camera tracking
system (VisTrack; Impire Corp., Munich, Germany). The analyses displayed that
running performance (total distance covered) was significantly lower in warm
conditions than in cold or neutral conditions. The decreases in total distance covered
in both leagues (Bundesliga 1 and Bundesliga 2) were evident. However, a greater
decrease was observed in Bundesliga 1 than 2. In terms of league level, players in the
first Bundesliga performed significantly higher running performance compared to the
players in the second Bundesliga. It can be concluded from the study that running
performance in the neutral environment is highly temperature independent. However,

running activity is significantly influenced by hot ambient temperatures.

A study was carried out to analyze the effects of altitude on running performance
reduction and magnitude of transient fatigue of elite youth soccer players and
determine time course for preventing these expected decreases (Garvican et al., 2014).
Twenty elite youth soccer players who played in the U-20 Australian team competed
in the 2011 Youth World Cup (Colombia, South America) were recruited to conduct

this study. Each player’s activity was measured personally during either training or
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“official friendly” matches by using commercially available GPS. The first of three
friendly matches were played at sea level in Sydney, Australia. The remaining two
matches were played on the fourth day (d4) and sixth day (d6) of arriving at the altitude
(Denver, CO, USA, altitude ~1600 m). The first match consisted of standard two 45-
minute halves with an official substitution system at sea level. The second and the third
matches, at altitude, were played in three 25-minute periods and three 30-minute
periods, respectively, with an interchangeable substitution system. Goalkeepers,
players who did not play at sea level, and players were not present in consecutive
games were excluded from collected data. Therefore, the sample of the data was
limited to 12 players. The results of the analyses demonstrated that the total distance
covered on d4 was lower than at sea level. Further, the value of total distance covered
increased on d6 compared to d4. Low-velocity running showed a decrement on d4
compared with at sea level. Moreover, there was an increase observed on d6 compared
to d4. High-velocity running also decreased from sea level to d4, and it is likely
increased on d6 compared to d4. The frequency of acceleration on d4 was not
influenced compared to sea level. However, at d6, it was higher than the sea level. The
peak 5-minute period for distance was lower at d4 and d6 than at sea level. In similar,
the peak 5-minute period for high velocity running decreased at both d4 and d6.
Further, the peak 5-minute period for acceleration was also reduced at d4 and d6. To
conclude the study, it is suggested that the match running performance of elite youth
soccer players needs at least six days to adapt to the new altitude when they travel to
a low altitude. While match running performance was decreased, the exacerbated
fatigue was increased. Thus, it is recommended that elite soccer players need more

than six days to acclimatize to matches at low altitudes.

Another study (Aughey et al., 2013) was conducted to examine the effects of high
altitude in soccer match activity profile in elite youth soccer players by comparing
high altitude and sea-level residents. A total of 20 elite youth soccer players from
Australia (residents near sea level) and 19 elite youth soccer players from Bolivia (high
altitude residents) participated in the study. The physical performance activities of
participants were measured via commercially available GPS during matches during

“official friendly” matches at both sea level and high altitude. Each participant played
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five matches; two were held in Santa Cruz, Bolivia (430 m) over five days, and three
matches were played in La Paz, Bolivia (3600 m) on days 1,6, and 13 arrived at high
altitude. The players traveled directly by plane, so there was no longer time for
adaptation to the new environmental conditions. The results of the study displayed that
both teams showed a slight decrease in the variable of total distance per minute.
However, the effects of altitude on total distance showed no difference between the
two teams. While the low velocity running performance was higher in Australians than
Bolivians in the second match (at near sea level), regarding with effects of altitude,
there was no difference between the two teams for the low velocity running
performance. Australians showed a moderately higher mean value for the high velocity
running performance than Bolivians in the second match (at near sea level), whereas
Bolivians produced a small magnitude higher mean value in games 3 and 5.
Australians showed moderately lower high velocity running performance in game 3
and small magnitude lower in game 4 than pooled data from near sea level. However,
Australians' decrements in high velocity running performance were smaller than
Bolivians in games 3 and 4 at altitude. For maximal accelerations per minute in the

first game at near sea level, Australians showed slightly higher scores than Bolivians.
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CHAPTER 3

METHODS

3.1. Data Resource

Turkish Super League (Siiper Lig) is the highest level of professional soccer in Turkey.
The 2019-2020 season of the Turkish Super League, between August 2019 and July
2020, consisted of 18 teams, and each team played twice against their 17 opponents
during the 34 match-day (a total of 306 matches completed) in home and away.
However, only the data of 122 match performance were available that was provided
by Sentio Sports Analytics Company®, which is specifically designed to accurately
track players in real-time by utilizing state-of-the-art computer vision and machine
learning algorithms. Shortly, it is a semi-automatic multi-camera tracking system
which is widely used by several studies about soccer match analysis (Barris & Button,
2008; Bush et al., 2017; Carling, 2010; Castellano et al., 2014; Lago et al., 2010;
Trewin et al., 2017). According to Sentio Sports Analytics Company procedures, two
4K cameras are installed closer to the midline of the pitch, as high as possible, and
calibrated the field prior to the kick-off (Figure 1). The written consent was received

from the Company to use their data to conduct the study.
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Figure 1 Sentio Sports Analytics multi-camera tracking system

3.2. Sample and Procedures

Prior to the study, ethics committee (Human Subjects Ethics Committee) approval was
received from the Middle East Technical University (approval number: 425-ODTU-
2021). Performance parameters were classified into two main categories: physical
performance and technical performance. The variations of performance parameters
were studied according to three different contextual variables: match outcome, team
quality, and quality of opposition. Out of 122 matches whose data were collected, 85
matches resulted as winners and losers, while 37 were concluded in a draw. Thus, in
the context of performance parameters analysis according to the match outcome, teams
with 85 winners, 85 losers and 74 draws formed the sample. As for the second
contextual variable, team quality, the samples were set as the top (first six-ranked,
n=80), middle (second six-ranked, n=89), and bottom (third six-ranked, n=75)
according to their final ranking at the end of the season. The last contextual variable,
quality of opposition, was classified as superior (first nine-ranked teams) and inferior
(last-nine ranked) teams. Later, physical and technical performance parameters of

superior teams were studied according to quality of opposition, either inferior or

30



superior and, then the same procedures were conducted for the performance

parameters of inferior teams vice versa.

3.3. Variables

A total of 20 physical and 17 technical performance parameters were selected as
dependent variables in accordance with previous studies (Alves et al., 2019; Gai et al.,
2019; Harrop & Nevill, 2014; Konefat et al., 2020; Kubayi & Toriola, 2020; Lago-
Penas et al., 2010; Liu, Goémez, et al., 2016; Rampinini et al., 2007; Yang et al., 2018;
Yietal.,, 2019; Zhou et al., 2018). The independent variables were divided into three
groups regarding the research problem: 1) match outcome (winning, losing, drawing),
2) team quality (top, middle, bottom), 3) quality of opposition (superior and inferior).
All selected variables are shown in Table 1. Operational definitions of the variables

are defined in the following sections (Stats Perform, 2021; Zhou et al., 2018).

Table 1 Summary of variables

Physical Summary Tactical Summary Contextual Summary

TD= Total distance SUCP= Successful Passes  Match Outcome
UNSUCP= Unsuccessful
Passes

PR= Pass Ratio
LP= Long Passes (>30m)

SHP= Short Passes (<30m)

AVPL= Average Pass
Length

HID= High-Intensity Distance Team Quality

SD= Sprint Distance
HSD= High Speed Distance
NHIR= Number of High Intensity Runs

Quality of Opposition

NS= Number of Sprints

NHSR= Number of High-Speed Runs
AS= Average Speed
TDP= Total Distance in Possession

TDOP= Total Distance Out of Possession

TDBOP= Total Distance Ball Out of Play
HIDP= High-Intensity Distance in
Possession

HIDOP= High-Intensity Distance Out of
Possession

HIDBOP= High Intensity Distance Ball Out
of Play

SOT=Shots on Target
SOFT=Shots off Target

SUCC=Successful Crosses

UNSUCC= Unsuccessful
Crosses

COR= Corners
FC= Fouls Committed

YC= Yellow Cards

RC= Red Cards
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Table 1 (continued)

SP= Sprint in Possession OFF= Offsides
SOP= Sprint Out of Possession POS= Possession
SBOP= Sprint Ball Out of Play BPT= Ball Play Time

HSDP= High Speed Distance in Possession
HSDOP= High Speed Distance Out of Possession
HSDBOP= High Speed Distance Ball Out of Play

3.3.1. Physical Performance Parameters

TD was the sum of covered distance in meter at all speeds by the players of a team.
HID was defined as the sum of covered distance in meter at the speed between 20 km/h
and 24 km/h by all the players of a team. SD was the sum of covered distance in meter
at the speed over 24 km/h by all the players of a team. HSD was defined as the sum of
covered SD and HID in meters (at the speed over 20km/h) by all the players of a team.
NHIR were quantity of running in a match at the speed between 20km/h and 24km/h
by all the players of a team. NS were quantity of sprinting by all the players of a team.
NHSR were quantity of high-speed running by all the players of a team. AS was
defined as the total distance covered by running, walking, and jogging in total time
performed by all the players of a team. TDP was the sum of covered distance in meters
when in ball possession by all the players of a team. TDOP was the sum of covered
distance in km when out of ball possession by all the players of a team. TDBOP was
the sum of covered distance in meters when ball out of play by all the players of a
team. HIDP was the sum of covered distance in meters when in ball possession at the
speed between 20km/h and 24km/h by all the players of a team. HIDOP was the sum
of covered distance in meters when out of ball possession at the speed between 20km/h
and 24km/h by all the players of a team. HIDBOP was the sum of covered distance in
km when ball out of play at the speed between 20km/h and 24km/h by all the players
of a team. SP was defined as the sum of covered distance in meters at the speed over
24km/h when in ball possession by all the players of a team. SOP was the sum of
covered distance in meters at the speed over 24km/h when out of ball possession by

all the players of a team. SBOP was the sum of covered distance in meters at the speed
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over 24km/h when ball out of play by all the players of a team. HSDP was the sum of
covered distance in meters at the speed over 20km/h when in ball possession by all the
players of a team. HSDOP was the sum of covered distance in meters at the speed over
20km/h when out of ball possession by all the players of a team. Lastly, HSDBOP was
defined as the sum of covered distance in meters at the speed over 20km/h when ball

out of play by all the players of a team.

3.3.2. Technical Performance Parameters

SUCP referred the quantity of played ball between teammates without any
interruption. UNSUCP was a definition of the number of failed attempting to play ball
between teammates. PR stands for the proportion of successful passes to number of
total passes. While the LP defined as numbers of played ball more than 30 meters
length between teammates without any interruption and SHP have similar definition
for under 30 meters length passes. AVPL was the mean length of successful passes.
SOT were referred to an attempt to score a goal either goes into the net or saved by the
opponent player who is the last-man which would have gone into the net. SOFT were
an attempt to score a goal either goes wide or over the goal or directly hits the goal
frame. SUCC were any ball sent from wide position that reaches the teammate in the
opposition’s area. UNSUCC were in opposition to SUCC that any ball sent from wide
position targeting the teammate however, which is failed. COR were that when the
ball left field over goal line. FC were that penalized as foul by referee in result of
infringe action. YC were shown by the referee to the players due to their dangerous
foul commitment, time wasting, played by hand etc. RC are shown by the referee to
remove a player from the game either directly or in consequence of second yellow
card. OFF is being caught in an offside position which results a free kick to the
opposing team. POS was the ball control duration of a team as a proportion of total
duration when the ball is in play. BPT referred to the total duration of a team’s

possession.
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3.3.3. Contextual Variables

There were three contextual variables used in this study. First, match outcome was
defined as winning, losing, or drawing at the end of the completed game duration.
Second, team quality indicates that a team’s quality according to the final standing of
the season as top-ranked (i.e., first six-ranked), middle-ranked (i.e., second six-
ranked), bottom-ranked (i.e., third six-ranked). Third, quality of opposition indicates
that an opponent team’s quality as superior or inferior regarding their final ranking of
the season. The nine top-ranked teams were defined as superior teams, while the

remaining nine were defined as inferior teams.

3.4. Statistical Analysis

A descriptive analysis of the data was computed separately according to each
contextual variable, including match outcome, team quality, and quality of opposition.
All values were then reported as means and standard deviations. Normality is an
inherent assumption in parametric tests such as the one-way analysis of variance
(ANOVA) (Gravetter & Wallnau, 2017). However, violation of this assumption does
not result in biased estimations in cases with large sample sizes (Ghasemi & Zahediasl,
2012). Prior to parametric analysis, as each sample size includes enough observations
(n>30) in this study, the violation of normality assumption should not cause a major
problem as previously reported by Ghasemi and Zahediasl (2012). One-way ANOVA
was used to examine the variations in physical and technical performance parameters
in soccer players according to match outcome and team quality. Bonferroni Post Hoc
Test was applied to identify pairwise differences. To measure the effect size, eta-
squared (n?) was computed (n?= 0.01: small effect size, n?= 0.06: medium effect size,
n? = 0.14 or higher: large effect size) (Cohen, 1988). Independent samples t-test was
conducted to analyze the differences in performance parameters of superior and
inferior oppositions separately. Cohen’s d was used to measure the effect size and
interpreted as follows: <0.20 (trivial), 0.20-0.59 (small), 0.60-1.19 (moderate), 1.20—
1.99 (large), 2.0-3.9 (very large), and >4.0 (extremely large) (Hopkins et al., 2009).
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The significance level was set at p < 0.05. Each statistical analysis procedure in this
study was performed using the IBM SPSS Statistic for Windows, Version 25.0 (SPSS
Inc., Chicago IL).
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CHAPTER 4

RESULTS

4.1. Match Outcome

Descriptive statistics of physical performance parameters according to match outcome
and the results of ANOVA are represented in Table 2 and Table 3, respectively. The
findings showed that winning and losing teams performed significantly greater NHIR
F(2, 241) = 4.558, p = 0.011 and NHSR F(2, 241) = 4.281, p = 0.015 than the drawing
teams. Furthermore, the value of AS was significantly higher in winning teams
respectively to drawing and losing teams F(2, 241) = 5.004, p = 0.007. HIDP were
significantly greater in winning teams than drawing teams F(2, 241) = 5.684, p =
0.004, losing teams covered greater value of HIDBOP than the drawing teams F(2,
241) =5.260, p = 0.006. The results of ANOVA regarding covered HSDP and HSDOP
were similar with SP and SOP. The winning teams showed better SP F(2, 241) =
17.805, p = <0.001 and covered more HSDP than drawing and losing teams F(2, 241)
= 11.361, p = <0.001. However, losing teams showed greater SOP F(2, 241) = 9.366,
p = <0.001 and HSDOP than wining and drawing teams F(2, 241) = 6.642, p = 0.002.

Table 2 Physical performance parameters according to match outcome

Winning (W) Losing (L) Drawing (D)
Variable (n=85) (n=85) (n=74)
M SD M SD M SD
TD (m) 108985.61 6922.11 107291.98 6756.19  108283.41 4213.27
HID (m) 4532.86 594.19 44922 584.76 4309.73 565.47
SD (m) 2551.48 499.13 2475.95 455.12 2458.43 506.82
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Table 2 (continued)

HSD 7084.34 1003.12  6968.15 941.6 6768.16 973.37
NHIR 255.44 44.87 253.47 43.24 235.35 49.03
NS 100.52 28.12 98.38 27.28 90.42 29.42
NHSR 355.95 68.68 351.85 65.65 325.77 74.97
AS (km/h) 6.43 0.30 6.31 0.28 6.30 0.27
TDP (m) 37417.8 7087.04  35869.93 6920.13  35932.77 7404.49
TDOP (m) 37887.61 7385.26  38748.22 7188.16  37372.24 7906.8
TDBOP (m) 33679.24 5934.79  32672.71 6334.46  34977.43 6156.51
HIDP (m) 1839.08 411.87 1691.68 426.55 1622.99 408.86
HIDOP (m) 2058.14 529.54 2213.12 519.46 1946.91 513.34
HIDBOP (m) 441.13 356.82 403.64 373.22 497.68 417.26
SP (m) 1273.49 360.49 1006.72 239.64 1065.7 302.09
SOP (m) 1046.44 292.03 1248.94 343.61 1102.16 303.34
SBOP (m) 230.58 283.14 219.45 300.67 289.59 300.61
HSDP (m) 3178.18 700.64 2758.6 585.66 2771.45 646.62
HSDOP (m) 3190.13 755.54 3542.72 761.95 3154.73 749.88
HSDBOP (m) 715.72 727.64 666.28 777.95 841.5 787.65
*p < .05

Table 3 ANOVA results of physical performance parameters according to match outcome

Variable F p n2 Post hoc
TD (m) 1.619 0.200 0.013

HID (m) 3.23 0.041* 0.026

SD (m) 0.845 0.431 0.007

HSD (m) 2.117 0.123 0.017

NHIR 4.558 0.011* 0.036 D<W, D<L
NS 2.758 0.065 0.022

NHSR 4.281 0.015* 0.034 D<W, D<L
AS (km/h) 5.004 0.007* 0.04 L<W, D<W
TDP (m) 1.259 0.286 0.01

TDOP (m) 0.693 0.501 0.006

TDBOP (m) 2.787 0.064 0.023

HIDP (m) 5.684 0.004* 0.045 D<W,
HIDOP (m) 5.26 0.006* 0.042 D<L
HIDBOP (m) 1.208 0.300 0.01

SP (m) 17.805 <0.001* 0.129 L<W, D<W
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Table 3 (continued)

SOP (m) 9.366 <0.001*  0.072 W<L, D<L
SBOP (m) 1.269 0.283 0.01
HSDP (m) 11.361 <0.001*  0.086 L<W, D<W
HSDOP (m) 6.642 0.002* 0.052 W<L, D<L
HSDBOP (m) 1.09 0.338 0.009

*p < .05

Table 4 presents descriptive statistics of technical performance parameters according
to match outcome. The results of ANOVA demonstrated that significantly greater
UNSUCP were observed in drawing teams, losing teams, and winning teams,
respectively F(2, 241) = 7.256, p = 0.001 (Table 5). The findings showed that PR was
higher in winning and losing teams than drawing teams F(2, 241) = 5.971, p = 0.003.
The winning teams had significantly higher SOT than both losing and drawing teams
F(2, 241) = 25.905, p = <0.001. Additionally, the value of UNSUCC was greater in
losing teams than winning teams F(2, 241) = 5.607, p = 0.004. Finally, RC was also
higher in losing teams than winning teams F(2, 241) = 4.431, p = 0.013.

Table 4 Technical performance parameters according to match outcome

Winning (W) Losing (L) Drawing (D)
Variable (n=85) (n=85) (n=74)
M SD M SD M SD
SuUcCp 352.07 105.43 342.73 87.84 326.3 107.86
UNSUCP 80.67 13.03 83.39 13.33 89.69 18.97
PR (%) 0.8 0.06 0.8 0.05 0.77 0.08
LP 61.06 15.11 62.81 16.5 64.15 16.11
SHP 375.21 104.83 363.31 89.35 351.84 102.2
AVPL 19.52 1.99 19.7 1.87 20.12 2.26
SOT 11.07 4.2 6.98 3.44 8.16 3.73
SOFT 5.76 2.74 5.35 2.74 5.65 3.16
SuccC 451 2.34 451 2.92 4.24 2.57
UNSUCC 1214 5.82 15.54 6.78 13.84 7.26
COR 4.8 2.21 481 2.51 451 2.66
FC 13.08 3.83 12.27 3.64 13.43 3.79
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Table 4 (continued)

YC 2.2 1.37 2.72 1.56 2.72 1.49
RC 0.06 0.24 0.26 0.60 0.15 0.39
OFF 1.89 1.65 1.92 1.39 1.89 171
POS (%) 0.51 0.08 0.49 0.08 0.5 0.09
BPT (min.) 27.39 5.00 26.18 5.38 26.76 5.28
*p<.05

Table 5 ANOVA results of technical performance parameters according to match
outcome

Variable F p n2 Post hoc
SUCP 1.322 0.269 0.011
UNSUCP 7.256 0.001* 0.057 W<L<D
PR (%) 5971 0.003* 0.047 D<W, D<L
LP 0.757 0.470 0.006
SHP 1.108 0.332 0.009
AVPL (m) 1.783 0.170 0.015
SOT 25.905 <0.001* 0.177 L<W, D<W
SOFT 0.461 0.631 0.004
Succ 0.258 0.772 0.002
UNSUCC 5.607 0.004* 0.044 W<L
COR 0.365 0.695 0.003
FC 2.04 0.132 0.017
YC 3.418 0.034* 0.028
RC 4.431 0.013* 0.035 W<L
OFF 0.007 0.993 0.000
POS (%) 0.494 0.610 0.004
BPT (min.) 1.147 0.319 0.009
*n<.05

4.2. Team Quality

Descriptive statistics of physical performance parameters according to team quality
are shown in Table 6. According to ANOVA results, a total of five physical
performance parameters had significantly different mean values between top-ranked

39



teams, middle-ranked teams, and bottom-ranked teams (Table7). The results of the
analysis indicated that middle-ranked teams had significantly higher mean scores in
the following physical performance parameters than bottom-ranked teams; HID F(2,
241) = 4.424, p = 0.013, HSD F(2, 241) = 4.223, p = 0.016, HIDP F(2, 241) = 7.026,
p =0.001, SP F(2, 241) = 6.161, p = 0.002, and HSDP F(2, 241) = 8.319, p = <0.001.
Besides, top-ranked teams performed significantly higher mean scores in three similar
performance parameters, including HIDP, SP, and HSDP. The remaining physical
performance parameters had no significantly different mean values among three

groups (top-ranked, middle-ranked, and bottom-ranked teams).

Table 6 Physical performance parameters according to team quality

Top (T) Middle (M) Bottom (B)
Variable (n=80) (n=89) (n=75)
M SD M SD M SD
TD (m) 108135.41 535453 108282.74 6628.73  108114.27 6519.1
HID (m) 4487.48 613.86 4553.48 582.67 4290.56 536.46
SD (m) 2514.96 516.85 2564.35 479.77 2397.76 449.47
HSD (m) 7002.44 1059.08  7117.83 979.71 6688.32 832.09
NHIR 250.2 44.47 253.42 45.99 241.37 48.22
NS 97.96 30.45 97.39 275 94.56 27.56
NHSR 348.16 70.89 350.81 69.81 335.93 71.11
AS (km/h) 6.31 0.26 6.36 0.26 6.37 0.34
TDP (m) 37718.51 6866.12  36429.58 774585  35050.24 6464.09
TDOP (m) 36849.15 7263.02  38078.43 7338.87  39235.73 7741.93
TDBOP (m) 33566.81 5898.7 33773.67 552473  33827.24 7230.42
HIDP (m) 1803.86 398.79 1773.43 440.68 1574.29 396.68
HIDOP (m) 2054.2 526.11 2154.89 510.6 2013.43 552.89
HIDBOP (m) 429.56 354.53 434.07 335.58 475.15 457.95
SP (m) 1180.33 333.06 1150.28 304.82 1011.72 318.81
SOP (m) 1096.01 305.97 1190.06 361.57 1107.61 291.8
SBOP (m) 237.68 287.46 223.11 249.83 277.48 348.72
HSDP (m) 3056.41 681.46 2988.79 655.42 2655.97 620.11
HSDOP (m) 3237.26 766.02 3431.99 797.36 3217.52 741.46
HSDBOP (m) 708.35 708.51 696.6 665.28 814.35 919.81

*p < .05
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Table 7 ANOVA results of physical performance parameters according to team quality

Variable F p n2 Post hoc
TD (m) 0.018 0.982 0.000
HID (m) 4.424 0.013* 0.035 B<M
SD (m) 2.5 0.084 0.02
HSD (m) 4.223 0.016* 0.034 B<M
NHIR 1.449 0.237 0.012
NS 0.316 0.729 0.003
NHSR 0.998 0.370 0.008
AS (km/h) 0.877 0.417 0.007
TDP (m) 2.745 0.066 0.022
TDOP (m) 1.994 0.138 0.016
TDBOP (m) 0.039 0.962 0.000
HIDP (m) 7.026 0.001* 0.055 B<T, B<M
HIDOP (m) 1.58 0.208 0.013
HIDBOP (m) 0.333 0.717 0.003
SP (m) 6.161 0.002* 0.049 B<T, B<M
SOP (m) 2.139 0.120 0.017
SBOP (m) 0.722 0.487 0.006
HSDP (m) 8.319 <0.001* 0.065 B<T, B<M
HSDOP (m) 2.001 0.137 0.016
HSDBOP (m) 0.563 0.570 0.050
*p<.05

Descriptive statistics of technical performance parameters according to team quality
are displayed in Table 8. The results indicated that top-ranked teams had significantly
higher mean values than bottom-ranked teams in several technical performance
parameters including SHP F(2, 241) = 3.426, p = 0.034, SOT F(2, 241) =6.487, p=
0.002, SUCC F(2, 241) = 9.065, p = <0.001, COR F(2, 241) = 6.128, p = 0.003, and
BPT F(2, 241) = 3.268, p = 0.040 (Table9). Furthermore, middle-ranked teams had
significantly greater SUCC than bottom-ranked teams. However, there was no

significant differences were found in other technical performance parameters.
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Table 8 Technical performance parameters according to team quality

Top (T) Middle (M) Bottom (B)
Variable (n=80) (n=89) (n=75)
M SD M SD M SD

SUCP 364.26 103.8 331.64 105.28 327.29 87.46
UNSUCP 85.74 17.56 82.11 15.76 85.53 12.66
PR (%) 0.8 0.07 0.79 0.07 0.78 0.06
LP 62.99 15.42 60.75 16.55 64.4 15.55
SHP 387.01 96.68 356.37 107.23 348.43 87.14
AVPL (m) 19.44 1.83 19.68 1.97 20.2 2.27
SOT 9.99 4.24 8.61 4.06 7.64 3.95
SOFT 6.1 2.77 5.56 3.1 5.07 2.62
SUCC 5.24 2.8 4.47 25 3.51 2.25
UNSUCC 14.41 6.07 14.19 1.47 12.81 6.49
COR 5.35 2.67 4.75 2.39 4.00 2.11
FC 12.88 4.23 12.92 3.6 12.92 3.49
YC 2.45 1.45 2.58 1.43 2.57 1.60
RC 0.1 0.34 0.16 0.42 0.21 0.55
OFF 1.91 1.59 1.9 1.56 1.89 1.60
POS (%) 0.51 0.08 0.50 0.09 0.48 0.07
BPT (min.) 27.78 5.16 26.82 5.38 25.65 4,94

*p<.05

Table 9 ANOVA results of technical performance parameters according to team quality

Variable F p n2 Post hoc
SUCP 3.283 0.039 0.027

UNSUCP 1.462 0.234 0.012

PR (%) 0.929 0.396 0.008

LP 1.107 0.332 0.009

SHP 3.426 0.034" 0.028 B<T
AVPL (m) 2.875 0.058 0.023

SOT 6.487 0.002" 0.051 B<T
SOFT 2.549 0.080 0.021

SuUCC 9.065 <.0001" 0.070 B<T, B<M
UNSUCC 1.281 0.280 0.011
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Table 9 (continued)

COR 6.128 003" 0.048 B<T
FC 0.004 0.996 0.000
YC 0.203 0.816 0.002
RC 1.26 0.286 0.010
OFF 0.003 0.997 0.000
POS (&) 2.732 0.067 0.022
BPT (min.) 3.268 0.040" 0.026 B<T
*p<.05

4.3. Quality of Opposition

Table 10 shows the descriptive statistics and independent samples t-test results of
physical performance parameters of superior teams according to quality of opposition.
While superior teams playing against inferior teams, they performed significantly
better mean scores than playing against superior teams in several physical performance
parameters including HSD t(128) = 2.883, p = 0.005, d = 0.51, NHIR t(128) = 2.394,
p =0.018, d = 0.42, NS t(128) = 2.843, p = 0.005, d = 0.50, TDP t(128) = 2.630, p =
0.010, d = 0.46, HIDP t(128) = 2.539, p = 0.012, d = 0.45, and HSDP t(128) = 2.292,
p =0.024, d = 0.41. However, when they play against similar-ranked teams (superior
vs. superior), the results indicated that a number of three physical performance
parameters had significantly higher mean values; HIDOP t(128) = 2.497, p = 0.014, d
=0.44, SOP t(128) = 2.257, p = 0.026, d = 0.40, and HSDOP t(128) = 2.292, p = 0.024,
d = 0.40, respectively. Last, HSDBOP t(128) = 2.501, p = 0.014, d = 0.44 was

significantly higher when playing against inferior teams.
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Table 10 Physical performance parameters of superior teams according to quality of

opposition
Superior vs. Superior Superior vs. Inferior
Variable (n=164) (n=66) t(128) p d
M SD M SD
TD (m) 108837.64 4359.97 108157.17 6951.23 0.666 0506 -0.12
HID (m) 4478.06 612.27  4548.39 579.89  -0.673 0502 -0.12
SD (m) 2546.44 543.19  2565.95 471.27  -0.219 0.827 -0.04
HSD (m) 7024.5 1082.84 7114.35 979.14 -0.497 0.620 -0.09
NHIR 238.59 41.57 260.70 45.68 -2.883  0.005* -0.51
NS 90.67 28.67 102.80 29.08 -2.394  0.018* -0.42
NHSR 329.27 66.44 363.50 70.71 -2.843  0.005* -0.50
AS (km/h) 6.34 0.24 6.37 0.29 -0.65 0517 -011
TDP (m) 36760.5 8189.57 39311.7 6614.31 -1.957 0.053 0.34
TDOP (m) 38591.23  8430.24 35255 5834.54 2.63 0.010* -0.46
TDBOP (m) 33485 4265.33 33589.42 6568.22 -0.107 0.915 -0.02
HIDP (m) 1772.84 397.57 1854.09 434.79 -1.111  0.269 0.19
HIDOP (m) 2205.41 450.95  1987.06 52556  2.539 0.012* -0.45
HIDBOP (m) 347.42 140.76 482.17 408.81 -2.497  0.014* -0.44
SP (m) 1189.72 330.89  1196.89 31555 -0.127 0.899 0.02
SOP (m) 1183.94 31255  1096.15 3189 1.585 0.116 -0.28
SBOP (m) 171.81 12353  271.98 33358  -2.257 0.026* -0.40
HSDP (m) 3015.98 659.22  3132.35 69235 -0.981 0329 0.17
HSDOP (m) 3471.61 710.28  3173.32 77133  2.292 0.024* -0.40
HSDBOP (m)  536.36 263.24  808.30 830.37  -2.501 0.014* -0.44
*p <.05

SUCP t(128) = 2.834, p = 0.005, d = 0.50, PR t(128) = 3.875, p = <0.001, d = 0.69,
SHP (<30m) t(128) = 2.611, p = 0.010, d = 0.46, SOT t(128) = 3.877, p =<0.001, d =
0.69, SUCC t(128) = 2.354, p = 0.020, d = 0.42, and POS t(128) = 2.212, p = 0.029, d
= 0.39 were significantly higher when superior teams played against inferior teams
compared to played against inferior teams (Table 11). On the contrary, when they play
against superior teams, the following technical performance parameters showed
significantly higher mean values: UNSUCP t(128) = 2.601, p = 0.010, d = 0.46, and

BPT (128) = 2.6100, p = 0.010, d = 0.46.
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Table 11 Technical performance parameters of superior teams according to quality of
opposition

Superior vs. Superior vs.
Superior Inferior
Variable (n= 64) (n= 66) 1(128) p d
M SD M SD

SUCP 335,27 12227 38855 90.11 -2.834 0.005* -0.50
UNSUCP 88.31 19.82 80.52 1395 2.601 0.010* 0.46
PR (%) 0.77 0.08 0.82 0.05 -3.875  <.0001* -0.69
LP 60.39 13.16 62.82 16.45 -0.928 0.355 -0.16
SHP 363.19 115.87 41079 90.86 -2.611 0.010* -0.46
AVPL (m) 19.58 1.72 19.22 2.06 1.098 0.274 0.19
SOT 8.28 3.78 11.02 4.24 -3.877  <.0001* -0.69
SOFT 5.78 3.08 6.42 2.78 -1.249  0.214 -0.22
Succ 4.34 2.73 5.44 2.58 -2.354  0.020* -0.42
UNSUCC 13.47 6.47 14.92 6.70 -1.259  0.210 -0.22
COR 5.14 2.70 5.36 2.45 -0.493 0.623 -0.09
FC 13.67 3.95 12.77 3.83 1.318  0.190 0.23
YC 2.5 1.31 2.32 1.54 0.724  0.470 0.13
RC 0.16 0.44 0.11 0.31 0.749  0.455 0.13
OFF 2.05 1.57 1.74 1.43 1.158 0.249 0.20
POS (%) 0.5 0.11 0.53 0.07 -2.212  0.029* -0.39
BPT (min.) 26.62 6.02 29.06 4.56 -2.61 0.010* -0.46

*p<.05

Comparison of physical performance parameters of inferior teams according to quality
of opposition is presented in Table 12. There were three parameters that inferior teams
had significantly higher mean values when they were playing against superior teams
than playing against similar-ranked teams (inferior vs. inferior) including TDOP
t(112)=2.807,p=0.006, d =0.53, HIDOP t(112) = 2.243, p = 0.027, d = 0.42, HSDOP
t(112) =2.322, p = 0.022, d = 0.44.
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Table 12 Physical performance parameters of inferior teams according to quality of

opposition
Inferior vs. Inferior  Inferior vs. Superior
Variable (n=48) (n=66) t(112) p d
M SD M SD

TD (m) 107528.5 5155.51 108048.74 7484.58 -0.415 0.679 -0.08
HID (m) 4268.96 603.24  4459.85 541.6 -1.771 0.079 -0.33
SD (m) 240356  424.23  2447.88 47951 -0.511 0.61 -0.1
HSD (m) 6672.52 887.27 6907.73 903.28  -1.383 0.169 -0.26
NHIR 238.67 54.77 253.65 41.63 -1.66 0.100 -0.31
NS 94.29 27.7 98.23 27.31 -0.755 0.452 -0.14
NHSR 332.96 78.6 351.88 64.21 -1.413 0.161 -0.27
AS (km/h) 6.32 0.33 6.36 0.30 -0.723 0.471 -0.14
TDP (m) 35851.67 6970.40 33641.79 5456.15 1.898 0.060 0.36
TDOP (m) 37115.08 7139.42 40930.29 7182.96 -2.807 0.006* -0.53
TDBOP (m) 34560.58 7087.89 33475.68 6739.49 0.83 0.408 0.16
HIDP (m) 1621.08 460.93 1614.73 370.22  0.082 0.935 0.02
HIDOP (m) 1923.5 600.70  2159.21 517.75 -2.243 0.027* -0.42
HIDBOP (m) 504.04 47750  460.32 425.1 0.515 0.608 0.1
SP (m) 1063.08 325.96 1007.8 295.14  0.945 0.347 0.18
SOP (m) 107158 338.21 1168.38 327.90 -1.536 0.127 -0.29
SBOP (m) 267.9 336.42 270.85 332,17  -0.047 0.963 -0.01
HSDP (m) 2751.6 676.78  2695.12 57851 0.479 0.633 0.09
HSDOP (m) 3082.13 839.52  3426.94 738.98  -2.322 0.022* -0.44
HSDBOP (m)  838.38 930.60 785.21 863.16 0.314 0.754 0.06

*p < 05

Technical performance parameters of inferior teams according to quality of opposition
is given in Table 13. A significant difference observed between inferior vs. inferior
and inferior vs. superior groups in the following variables: SOT t(112) = 2.877, p =
0.005, d = 0.54, SUCC t(112) = 2.028, p = 0.045, d = 0.38, POS t(112) = 2.799, p =
0.006, d =0.53, and BPT t(112) = 2.053, p = 0.042, d = 0.39. The mean scores of these
variables were significantly higher when inferior teams playing against similar-ranked

teams (inferior vs. inferior) compared to better-ranked teams (inferior vs. superior).
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Table 13 Technical performance parameters of inferior teams according to quality of
opposition

Inferior vs. Inferior Inferior_ VS.
Superior
Variable (n= 48) (n= 66) t(112) p d
M SD M SD

SUCP 330.88 92.74 306.38 73.23 1.575 0.118 0.3

UNSUCP 82.83 11.62 85.45 14.08 -1.054 0.294 -0.2
PR (%) 0.79 0.06 0.77 0.05 1.397 0.165 0.26
LP 62.81 17.61 64.39 16.54 -0.49 0.625 -0.09
SHP 350.90 92.82 327.44 73.33 1.507 0.135 0.28
AVPL (m) 20.08 2.37 20.24 1.93 -0.398 0.691 -0.08
SOT 8.92 4.22 6.86 3.39 2.877 0.005* 0.54
SOFT 5.56 2.84 4,58 2.49 1.971 0.051 0.37
Succ 4.42 2.7 35 2.13 2.028 0.045* 0.38
UNSUCC 14.77 8.05 12.44 5.80 1.798 0.075 0.34
COR 4.13 2.35 4.09 2.04 0.083 0.934 0.02
FC 12.67 3.92 12.47 3.38 0.287 0.774 0.05
YC 2.65 1.52 2.71 1.57 -0.226 0.822 -0.04
RC 0.10 0.37 0.24 0.58 -1.442 0.152 -0.27
OFF 1.75 1.49 2.03 1.78 -0.887 0.377 -0.17
POS (%) 0.50 0.06 0.47 0.07 2.799 0.006* 0.53
BPT (min.) 26.58 4.13 24.78 4.94 2.053 0.042* 0.39

*p<.05
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CHAPTER 5

DISCUSSION AND CONCLUSION

This study aimed to determine the variations of physical and technical performance
variables according to match outcome, team quality, and quality of opposition in elite
soccer players from the Turkish Super League. The main findings of the study were
three-fold. First, the results revealed nine physical performance parameters and five
technical performance parameters that discriminate between winning, losing, and
drawing. Second, a total of five physical and five technical performance parameters
determined team quality, ranks at the end of the season, according to the results of this
study. Third, nine physical performance parameters and eight technical performance
parameters showed significant variation in superior teams according to their quality of
opposition. Further, the inferior teams also displayed significant variations in their

physical (number of three) and technical (number of four) performance parameters.

5.1. Match Outcome

This study confirmed that elite soccer players' physical and technical performance
parameters in the Turkish Super League were varied according to match outcome. The
earlier studies often reported that the high-level of match running performance is
essential for success in elite soccer teams from German Bundesliga (Hoppe et al.,
2015). Also, a former study indicated that the match outcome is influenced by high-
intensity activities in Brazilian League players (Aquino et al., 2017). This study
demonstrates that NHIR and NHSR are related to winning and losing compared to the
drawing. However, the AS was significantly higher only in winning teams compared

to drawing and losing teams.
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Although the POS did not differ the winning, losing, and drawing teams, the distances
covered when in ball possession at various speeds discriminated the match outcome.
For winning teams, HIDP, SP, and HSDP were higher. In opposition, the winning
teams and drawing teams covered less SOP and HSDOP compared to losing teams.
These results were in accordance with a previous study conducted by Zhou et al.
(2018) in the Chinese Soccer Association Super League. Further, the high-intensity
distance out of possession was significantly lower in drawing teams than losing teams.
In brief, the present study's findings indicated that high-intensity activities, particularly
when in possession, increase the probability of winning or at least drawing in the

Turkish Super League.

The present study found that SOT was significantly higher in winning teams than both
losing and drawing teams. Similar findings were also reported by Lago-Peiias et al.
(2010) in the Spanish La Liga, Castellano et al. (2012) in three consecutive FIFA
World Cup (2002, 2006, 2010) and Zhou et al. (2018) in the Chinese Soccer
Association Super League. As previously reported, the quality of shots is more
important than the quantity of the shots for success in the German Bundesliga (Yue et
al., 2014), and it is also confirmed for the Turkish Super League according to the
results of the present study. Thus, the importance of shots quality should be well

considered while developing training programs.

The findings of this study indicated that the variables associated with passes such as
UNSUCP, PR, and UNSUCC were significantly different between winning, losing,
and drawing teams. As was expected, the winning teams performed less UNSUCP
than the losing and drawing teams. Surprisingly, losing teams performed less
UNSUCP than drawing teams. In line with these results, the PR was lower for drawing
teams compared to winning and losing teams. Similar results for PR were reported in
a study that examined the 2018 FIFA World Cup (Alves et al., 2019). Furthermore,
the influence of pass success for winning in the UEFA Champions League (Lago-
Penas et al., 2011) and Spanish La Liga (Lago-Peiias et al., 2010) were documented.

According to the results of the present study, UNSUCC was seen less in winning teams
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than in losing teams. This result was in agreement with a previous study conducted in
the Chinese Soccer Association League (Zhou et al., 2018). It is probably because

winning teams have better organizational skills compared to losing teams.

The variables related to rule breach were only significant for RC between winning and
losing teams. The number of red cards received was lower for winning teams in this
study. Previous studies also reported a significant relationship between the number of
red cards and winning, losing, and drawing teams in UEFA Champions League and
Spanish La Liga (Lago-Penas et al., 2010, 2011). However, in opposition to Lago-
Penias et al. (2011), the number of yellow cards received by the teams was not

significantly varied between match outcomes.

The percentage of ball possession was significantly lower in winning teams than in
losing teams in AFCON 2017 (Kubayi & Toriola, 2020). In counter to this finding,
Lago-Pefias et al. (2010) found that winning teams had a higher percentage of ball
possession. However, this study neither contradicted one of the aforementioned studies
nor in accordance with. The value of POS was not significantly different according to
the match outcome in the present study. Therefore, the percentage of ball possession
variable can be overlooked during determining match strategies in Turkish Super

League.

5.2. Team Quality

The results revealed that the following variables were significant between teams
regarding their quality: HID, HIDP, HSD, HSDP, SP. Unsurprisingly, the variables
mentioned above were significantly lower in bottom-ranked teams than middle-ranked
teams without exception. However, the significant difference between top-ranked and
bottom-ranked teams was seen when in possession such as HIDP, HSDP, and SP.
These findings suggest that high-intensity activities are crucial to success in the
Turkish Super League, particularly when in possession. In accordance with the results
of this study, Rampinini et al. (2009) documented that value of high-speed running

distance in possession were varied between lower-ranked and higher-ranked teams in
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Italian Serie A League, and Hoppe et.al. (2015) found that match running performance
when in ball possession was greater in higher-ranked teams compared to lower-ranked
teams in German Bundesliga. In opposition to the present study, Rampinini et.al.
(2009) also reported that the value of total distance covered was varied between
different team qualities. In addition, Di Salvo et al. (2009) found that total high-
intensity running distance and high-intensity running distance without possession were
significantly greater in bottom-ranked and middle-ranked teams than top-ranked teams
in English Premier League. These findings contradict the present study as high-
intensity activities without possession showed no significant difference between top-
ranked, middle-ranked, and bottom-ranked teams.

According to team quality, the technical performance parameters were significant in
several variables, including SHP, SOT, SUCC, COR, and BPT. The post-hoc analysis
revealed that the top-ranked teams have greater values of all aforementioned variables
than bottom-ranked teams, whereas the SUCC was also greater in middle-ranked
teams than bottom-ranked teams. The findings for SHP and SOT variables from the
present study are in agreement with the study of Rampinini et al. (2009) who examined
Italian Serie A. In both studies, the values of SHP and SOT were greater in better-
ranked teams than in worst-ranked teams. In addition, the results of the study
conducted in Spanish La Liga by Liu et al. (2016) were parallel with the results of the
present study in terms of BPT and SOT performances. BPT was also greater in top-
ranked teams in the present study. Further, COR and SUCC were greater in top-ranked
teams compared to bottom-ranked teams. It is probably because corner kicks and

crosses can be described as an attacking related variable.

Lastly, the present study indicates that SUCC was significantly greater in top-ranked
and middle-ranked teams compared to bottom-ranked teams. The earlier studies
reported number of crosses was higher in less successful teams (Liu, Gémez,
Gongalves, et al., 2016; Liu, Hopkins, & Goémez, 2016). Thus, the findings of the

present study emphasize the quality of the crosses rather than quantity of crosses.

51



5.3. Quality of Opposition

Prior to statistical analyses to determine the influence of quality of opposition on
performance parameters, the teams were divided into two groups according to end-of-
season rankings: Superior (top nine teams) and inferior (bottom nine teams). First,
superior teams were analyzed according to the quality of their opponent (superior vs.
superior and superior vs. inferior). Second, performance parameters of inferior teams
were analyzed according to the quality of their opponent (inferior vs. inferior and
inferior vs. superior). The analyses demonstrated that superior teams showed greater
NHIR, NHSR, NS, and HIDBOP, SBOP, and HSDBOP against inferior opponents
compared to superior opposition. However, superior teams showed higher TDOP,
HIDOP, and HSDOP when playing against superior teams than inferior teams.
Moreover, inferior teams covered greater TDOP, HIDOP, and HSDOP when playing
against inferior teams than superior opposition. The previous studies reported that as
the opponent level decreases, the total distance covered by the reference team
decreases (Mohr et al., 2003; Rampinini et al., 2009). However, the present study
contradicts previous finding as the difference in total distance covered was trivial

according to the quality of opposition.

The present study suggests that when playing against a higher-ranked team, the
reference team cover a greater distance out of possession at various speed and
intensities. The rationale for these findings is probably that better quality opponents
can cover the greater high-speed running distance in possession and high-intensity
running distance in possession, as reported in the present study. It is also confirmed
with another study conducted in Spanish La Liga (Castellano et al., 2011) that when
the opponent has higher quality, the reference team performs greater distances at all

intensities, including high-intensity.

The results indicated that seven technical performance parameters (i.e., SUCP, PR,
SHP, SOT, SUCC, POS, and BPT) were significantly greater in superior teams when
playing against inferior teams compared to a superior opponent. The following

variables were higher when inferior teams played against inferior teams: SOT, SUCC,
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POS, and BPT. Only one variable, UNSUCP, was greater in superior teams when
playing against superior teams compared to inferior opponents. Lago-Pefias et al.
(2010, 2011) conducted two studies in Spanish La Liga and UEFA Champion League
and reported similar results with the present study. They found that higher-ranked
teams were performed greater pass performance than their opponents.

Moreover, earlier studies documented that playing with a strong opponent was in
relation with a decrease of ball possession in Spanish La Liga (Lago, 2009), UEFA
Champions League (Lago-Penas et al., 2011), and in English Premier League
(Fernandez-Navarro et al., 2018).

Lastly, of the attacking related variables, SOT and SUCC were greater when facing a
lower-ranked opponent in the results of this study unsurprisingly. It is most likely
because the reference team can organize more attacks against weaker opponents
relative to stronger opponents. Therefore, the number of SOT and SUCC is greater

against weaker opponents.

5.4. Conclusion

This study examined the variations in physical and technical performance parameters
of elite soccer players according to match outcome, team quality, and quality of
opposition during the 2019-2020 season of the Turkish Super League. The findings of
the present study indicated that several physical and technical performance variables
were influenced by selected contextual factors (i.e., match outcome, team quality, and
quality of opposition). This study is original in the sense that it provides an insight into
a better understanding of soccer match analysis in the Turkish Super League for the
first time to the best of the author’s knowledge. It can be concluded that the winning
teams have greater high-intensity and high-speed activities, especially when in
possession. Also, winning teams can be identified with a high number of shots on
target. The distance covered when in possession at high-intensity, high-speed and
sprinting are characteristics of top-level teams in the Turkish Super League.

Additionally, top-ranked teams perform more SUCC, SOT, COR, SHP rather than LP,
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and BPT compared to lower-ranked teams. The quality of opposition influenced the
physical and technical performance parameters of soccer players in the Turkish Super
League. When they play against higher-ranked teams, several match running variables
out of possession, such as TDOP, HIDOP, and HSDOP are greater. In contrast,
numerous performance variables are greater when the opponent is lower-ranked,
including NHIR, NS, NHSR, and match running performance variables when the ball
is out of play (i.e., HIDBOP, HSDBOP, and SBOP). Furthermore, playing against
lower-ranked teams enables a greater number of SUCP, SHP, SOT and dominating the

game by POS.

5.5. Practical Implications

This study reported several key performance indicators for success in the Turkish
Super League. Firstly, the findings demonstrated that high-speed and high-intensity
running in possession is higher in winning teams. Therefore, coaches, performance
analysts, and applied practitioners can consider organizing training programs that
enable the players to successfully perform high-intensity activities in possession and
develop speed in their players. Moreover, the number of shots on target was also
significantly greater in winning teams. Thus, the training methods that will improve
the quality of shots rather than the quantity of shots should be implemented. These
findings should also be considered when evaluating match performance and planning
the match strategies for further competitions.

Second, the present study results indicated that top-ranked teams are better at covering
the distance at high-intensity, high-speed, and sprinting in possession. Therefore,
sprinting exercises should also be integrated into training strategies to enhance team
quality. In addition, the number of successful crosses, shots on target, corner kicks,
short passes, and ball play time were greater in top-ranked teams. Improving the
quality of crosses and selecting the playing strategies that require more short passes
than long passes while increasing ball play time can be beneficial to improve team

quality in the Turkish Super League.
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Lastly, playing against superior teams varied physical performance parameters,
including high-intensity running distance out of possession, total distance covered out
of possession, high-speed running distance out of possession. When playing against
inferior teams, high-intensity running distance ball play out, sprinting distance ball
play out, high-speed running distance ball play out are greater. Moreover, the number
of successful passes, short passes, shots on target, and possession was greater when
playing against lower-ranked teams. Thus, coaches, performance analysts, and applied
practitioners should consider these findings during pre-match evaluations and post-

match analyses to conclude appropriate results.

5.6. Limitations of the Study and Recommendations for Future Research

This study has several limitations. First, the data collected from the 2019-2020 season
of the Turkish Super League. Collecting the data from a single season instead of
several more consecutive seasons reduced the power of generalization. Hence, future
studies should establish large sample sizes from several seasons. Second, previous
research documented that environmental factors also influence the performance
variables of elite soccer players (Trewin et al., 2017). However, the data analyses were
carried out without considering environmental factors such as heat stress and altitude.
The environmental factors are essential variables for future research. Last, the 2019-
2020 season of the Turkish Super League was interrupted due to COVID-19 pandemic.
The matches held in the post-pandemic period were played without an audience that
may have influenced soccer players' performance parameters. Therefore, the data

collected from the uninterrupted season(s) would strengthen future studies.
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B. TURKISH SUMMARY / TURKCE OZET

GIRIS

Futbol, tiim yas, cinsiyet ve seviyelerde diinyadaki en popiiler spor olarak
belirtilmektedir (Stelen et al., 2005). 2007 yilinda FIFA tarafindan yayinlanan rapora
gore futbolcular, hakemler ve diger yetkililerle birlikte toplam 270 milyon birey aktif
olarak futbol camiasinda gorev almaktadir. 2019 yilinda FIFA tarafindan yayinlanan
baska bir rapora gore ise diinya iizerinde 128 bine yakin lisansli futbolcu
bulunmaktadir. Bu futbolcularin en ¢cogu Meksika’da yer alirken Tiirkiye lisansh
futbolcu siralamasinda 5. sirada yer almaktadir. Kuliip sayilarinda da Meksika 1.

sirada yer alirken Tiirkiye 3. sirada yer bulmaktadir.

Spor bilimleri, son yillarda gézle goriiliir bir ivme ile gelisme gostermistir (Sporis et
al., 2009). Spor bilimleri antrendrler, atletler ve spor insanlari igin sakatlik 6nleyici
antrenmanlar diizenlemede (Brink et al., 2010; Verhagen et al., 2004), fiziksel
performans gelisiminde (Helgerud et al., 2001; Jovanovic et al., 2011), mag
performans analizi (Fernandez-Navarro et al., 2018; Oliva-Lozano et al., 2021) gibi
alanlarda yararlanilan 6nemli bir yardimer kaynaktir. Fotosel sensorler, bilgisayarli
izokinetik dinamometreler ve bilgisayarli ve goriintiilii mag analizi yapan teknolojik
gelismeler de spor endiistrisine 6nemli katkilar saglamaktadir (Randers et al., 2010;
Svensson & Drust, 2005). Bu gelismeler 1s18inda, futbolcular giiniimiizde sakathiga
daha az yatkin olmakla birlikte (Croisier et al., 2008) daha iyi fiziksel performanslara
ulagmakta (Jovanovic et al., 2011) ve 6nemli bir geri bildirim yontemi olarak etkili

mag performans analizlerinden yararlanmaktadirlar (Sarmento et al., 2014).

Performans analizi antrendrler, oyuncular ve spor bilimcileri tarafindan siklikla tercih

edilen etkili bir geri bildirim yontemidir (Drust, 2010). Performans analizinin esas
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amaci bir takimin1 zayif ve gii¢lii yanlarini ortaya koymaktir (Castellano et al., 2012).
Performans analizinde secilecek parametreler antrendrlerin optimum sonuglar

alabilmesi i¢in biiylik 6nem arz etmektedir (Bartlett, 2001; Hughes & Franks, 2008).

Performans analizinde kullanilan birgok yontem bulunmaktadir. Bunlar1 6rnekleyecek
olursak, elle yapilan notasyonel sistem, GPS ve bilgisayarli yari otomatik kamerali
izleme sistemleri olarak siralanabilir (Carling et al., 2008; James, 2006). Notasyonel
sistemde, oyuncularin fiziksel ve teknik performans gostergeleri canli gézlem aninda
veya oyuncularin daha 6nceden kaydedilmis hareket goriintiiler kullanilarak sayisal
verilere gevrilir. Bu yontem, ucuz, pratik ve gelenekseldir fakat siibjektif bir metot
olmasi sebebiyle giivenilirligi ve gegerliligi acisindan zayif bir yontemdir (Barris &

Button, 2008).

GPS teknolojisi, atletlerin hizlarini, kat ettikleri mesafe ve hareket ettikleri yonleri
tizerlerine giydikleri alicilar sayesinde uydudan aldig1 sinyaller ile sayisal verilere
dontstiriir (Christopher Carling et al., 2008). GPS yontemi oldukga isabetli ve
giivenilir ol¢glimler yapmasinin yani sira atletler i¢in kullanilmasi hareket kisitlilig

yaratmadig1 i¢in oldukca kullanish bir aractir.

Yar1 otomatik bilgisayarli kamera izleme sistemler futbolda mag¢ performans
analizinde oldukga yaygin kullanilan bir yontemdir (Bradley et al., 2013; Bush et al.,
2017; Dellal et al., 2011; Di Salvo et al., 2007). Bu sistem, oyuncalar1 ger¢ek zamanli
izlerken yapay zeka 6greniminden faydalanarak isabetli dlglimler saglamaktadir. Bu
teknoloji kullanilirken oyuncular herhangi bir ekstra materyal tasimak veya giymek
zorunda olmadiklar1 i¢in oldukg¢a konforlu ve pratiktir. Ancak, bu sistem kamera,
bilgisayar programi, organize etmek i¢in bir operatdr, verileri analiz edecek bir analist

gibi gereksinimleri sebebiyle olduk¢a maliyetli bir yontemdir (Di Salvo et al., 2006).

Yar1 otomatik bilgisayarli kamera izleme sistemler kullanilarak yapilan birgok
performans analizi ¢alismasi bulunmaktadir. Hem fiziksel performans (top
rakipteyken veya takimdayken kat edilen toplam mesafe, yiiksek hizda kat edilen

mesafe, yiiksek siddetli kosularda kat edilen mesafe, kisa kosu ile kat edilen mesafe
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vb.) (Tablo 14) hem de teknik performans (topla oynama yiizdesi, toplam pas sayisi,
isabetli pas sayisi, toplam sut sayisi, isabetli sut sayisi, ofsayt, kirmizi kart, sar1 kart,
kose vurusu sayist vb.) (Tablo 15) parametrelerindeki degisimler farkli baglamsal
durumlarda (mag¢ sonucu, rakip ve takim kalitesi, magin oynandig1 yer, cevresel
etmenler, mag statiisii vb.) incelenmistir (Tablo 16) (Castellano et al., 2011; Lago-
Pefias & Lago-Ballesteros, 2011; T. Liu et al., 2019; Taylor et al., 2008). Bu alanda
bugiine kadar yapilmis olan c¢alismalarin 6nemli bir ¢ogunlugu {iist diizey Avrupa
ligleri olan Ingiltere Premier Ligi (Bradley et al., 2011), Fransa Ligi (Christopher
Carling, 2011), Almanya Ligi (Hoppe et al., 2015), Ispanya Ligi (Oliva-Lozano et al.,
2021), italya Ligi (Rampinini et al., 2009) ve iist diizey uluslararasi turnuvalardan
(UEFA Sampiyonlar Ligi, FIFA Diinya Kupasi, Avrupa Uluslar Kupasi) (Lago-Penas
etal., 2011; Liuetal., 2016; Kubayi & Toriola, 2020) alinan 6rneklemlerle yapilmustir.
Daha alt seviye liglerde yapilan ¢alismalar sinirli olmakla birlikte, giincel verilere gore

Tiirkiye Stiper Ligi’nde bu alanda hi¢ ¢alisma yapilmadigi goriilmiistiir.

Tablo 13 Fiziksel performans parametrelerini inceleyen ¢alismalar

Calisma Orneklem Fiziksel Performans Parametreleri  Veri Toplama Yo6ntemi
Brezilya Durma, ylirime, hafif tempo _ .
Barros et.al., Liginden 55  kusu, orta ve yiiksek hizda kosu, B1lgls_ayar11 video
(2007) . analizi
futbolcu sprintler.
Di Salvo Is_p anya Durma, yurume, hafif tempo Bilgisayarli video
etal., (2007) Liginden kus'u, orta ve yiiksek hizda kosu, analizi
"’ 300 futbolcu  sprintler.
Avrupa’nin Durma, yiiriime, hafif tempo
Rampinin major K o,r‘z: . "’ksek hiz dapko Bilgisayarli video
et.al., (2007) liglerinden sursil:;tler veyu o analizi
20 futbolcu P '
C.in_ Kat edilen toplam mesafe, yiiksek .
Zhou et.al.,,  Liginden . T Bilgisayarli video
hizdaki kosu mesafesi, sprint ile 2.
(2018) 1056 mag . analizi
.. . kat edilen mesafe.
gozlemi
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Tablo 13 (devami)

Ingiltere
Premier
Bush et.al., Liginden 7
(2015) sezonda
14700 mag
gozlemi

Yietal.,

(2019) Diinya

Kupasi

2018 FIFA

Durma, yiirtime, hafif tempo
kusu, orta ve yiiksek hizda kosu,

kat edilen toplam mesafe, sprint

ile kat edilen mesafe.

Durma, yiirtime, hafif tempo

kusu, orta ve yiiksek hizda kosu,

kat edilen toplam mesafe, sprint

ile kat edilen mesafe.

Bilgisayarli video

analizi

Bilgisayarli video

analizi

Tablo 14 Teknik performans parametrelerini inceleyen calismalar

Calisma Orneklem Teknik Performans Veri Toplama
arametreleri ontemi
? Parametreleri Yontemi
3sezonda Kaleyi bulan sut, topla
oynanan bulusma, toplam pas,
Almanya  isabetli pas, toplam orta, Bilgisayarli video
Konefat et al., (2020) Ligi toplam ikili miicadele, analizi
magclarinin  kazanilan ikili miicadele
gozlemi sayilari
Italya Topla bulugma, kisa pas,
Rampinini et al., Liginde 1sabetl1 kisa pas, uzun pas, Bilgisayarli video
2009) oynana isabetli uzun pas, orta, kafa analizi
( maglarin vurusu, top ¢alma, sut,
gbzlemi isabetli sut sayilari
Toplam gol, sut, isabetli sut,
fspanva ceza sahasinda topla
Lip iné]e bulusma, orta, ofsayt,
Lago-Pefias & Lago- o gr]}anan kazanilan faul, asist, pas, Bilgisayarl video
Ballesteros, (2011) X' isabetli pas, dribling analizi
lagtarh sayilari, sar1 kart, kirmizi
gozlemi

Harrop & Nevill,
(2014)

Ingiltere 1.

Ligi
magclarinin
gdzlemi

kart sayilar1 ve topla
oynama ylizdesi,

Sut, isabetli sut, ceza sahasi
i¢inden ¢ekilen sutlar, pas,
isabetli pas, rakip sahada
yapilan pas, orta, kose
vurusu ve ofsayt sayilari

Bilgisayarli video
analizi
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Tablo 15 Farkli baglamlara gére performans parametreleri

Calisma Orneklem Baglamsal Degisken Etkilenen Performans Degiskeni
C Sut, kaleyi bulan sut, ikili
Zhou et.al., 1C(1)I; 6L Illg:nnden Mag sonucu ve miicadele, topa sahipken ve top
(2018) 6zlemiaq rakip kalitesi rakipteyken kat edilen sprint ve
& yiiksek hizdaki kosu mesafesi
Sut, kaleyi bulan sut,
2014 EIEA kontratakta ¢ekilen sut, ceza
Liu et.al., (2015) Diinya Mag¢ Sonucu sahast 1g1nden.gek11en sut, orta,
Kupast kisa pas, dylphng, hava topu
miicadelesi sayilar1 ve topla
oynama ylizdesi
2014-2015 Mac sonucy ve
Andrzejewski  sezonu 4 ‘;Clﬂ;u‘l‘ M Yiiksek ve diisiik siddette
et.al., (2016) Almanya m};li/kileri yapilan kosu mesafeleri
Ligi
Lago-Pefias and Sut, kaleyi bulan sut, orta, ceza
2008-2009 <
Lago- e Magin oynandigi sahasinda topla bulugma, ofsayt,
Ballesteros fspanva Ligi YT Ve takim kalitesi isabetli pas, dripling sayilari ve
(2011) panya L1g topla oynama ytizdesi
Kat edilen toplam mesafe,
yiiksek siddetli kogularda kat
Rampinini et al 2004-2005 edilen mesafe, topa sahipken
(2008) " sezonu Italya Takim kalitesi yiiksek siddetli kosularda kat
Ligi edilen mesafe, topla bulusma,
kisa pas, top ¢alma, dripling, sut
ve kaleyi bulan su sayilari
2003-2004,
2004-2005, Takim kalitesi v
Disalvoetal,  2005-2006 Oyuncularmes ©  Yiiksek siddetli kosularda kat
(2009) IIDHr%ImhieerreLigi mevkileri edilen mesafe
sezonlari
ispanva Ligi Magin oynandigi
Castellano et.al., 2505_};006‘% yer, takim kalitesi, Yiiksek, diisiik ve orta siddetli
(2011) Se70NU rakip kalitesi ve kosularda kat edilen mesafeler.

mag devreleri
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Tablo 15 (devami)

Ingiltere Yiiksek siddetli kosularda kat
Premier Ligi edilen mesafe, topa sahipken
Bush et.al., 2005-2006 Rakip kalitesi ve yapilan yiiksek siddetli
(2015) ile 2012- oyuncu mevkileri kosularda kat edilen mesafe, top
2013 arasi calma, pas sayilar1 ve topla
sezonlar oynama yiizdesi

Calismanin amaci

Bu calismanin amaci, mag sonucu (galibiyet, beraberlik, maglubiyet), takim kalitesi
(lig sonunda ilk alt1 sirada yer alan {ist klasman, alt1 ve on ikinci sira arasinda yer alan
orta klasman ve son alt1 sirada yer alan alt klasman) ve rakip kalitesine (lig sonunda
ilk dokuz sirada yer alan iist ve son dokuz sirada yer alan alt klasman) gore profesyonel
futbolcularin  fiziksel ve teknik performans parametrelerindeki degisimleri

incelemektedir.

Arastirma sorulari

Bu ¢alisma asagidaki sorulara cevap aramaktadir:

1. Fiziksel ve teknik performans parametrelerinde mag¢ sonucuna gore farklilik
olusuyor mu?
2. Fiziksel ve teknik performans parametrelerinde takim kalitesine gore farklilik
olusuyor mu?
3. Fiziksel ve teknik performans parametrelerinde rakip kalitesine gore farklilik

olusuyor mu?
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Calismanin 6nemi

Literatiirde daha dnce yapilan fiziksel ve teknik performans parametrelerinin g¢esitli
baglamlara gore (mag¢ sonucu, takim kalitesi, rakip kalitesi, mag statiisii, ¢evresel
etmenler, macin yapildig1 yer vb.) gosterdigi varyasyonlari inceleyen caligmalar iist
diizey Avrupa ligleri ve uluslararasi turnuvalar1 6rneklem olarak alirken gorece daha
alt seviyede yer alan Tiirkiye Siiper Ligi (UEFA siralamasina gore 18. Sirada yer
almaktadir) bu alanda caligma olmadig1 tespit edilmistir. Daha once yapilan bir
calismaya gore (Gomez et.al., 2013) takim performansi farkli lig veya turnuvalara gore
hem takimlar aras1t hem takim i¢i degisiklikler gosterebilir. Bu sebeple, Tiirkiye Siiper
Liginde yapilan bu calisma ile mag sonucu (galibiyet, beraberlik, maglubiyet), takim
kalitesi (lig sonunda ilk alt1 sirada yer alan {ist klasman, alt1 ve on ikinci sira arasinda
yer alan orta klasman ve son alt1 sirada yer alan alt klasman) ve rakip kalitesine (lig
sonunda ilk dokuz sirada yer alan iist ve son dokuz sirada yer alan alt klasman) gore
profesyonel futbolcularin fiziksel ve teknik performans parametrelerindeki
degisimlerin saptanmasi amac¢lanmistir. Bu calisma mag¢ performans analiz
literatiirine katki saglayacagi kadar Tiirkiye Siiper Liginde ¢alisan antrendr ekibi,
oyuncu ve ilgili performans ekibine de daha etkili antrenman programi hazirlamalari

ve mag performansi analizi hususunda yardimci olabilecek bir kaynak olacaktir.

YONTEM

Veri Kaynag

Tiirkiye Siiper Ligi 2019-2020 sezonu Agustos 2019 ve Temmuz 2020 tarihleri
arasinda oynanmugtir. 18 takimdan olusan lig iki devre usulii her takim kalan 17
takimla i¢ saha ve dis sahada birer ma¢ oynamistir. 34 hafta siiren ligde toplam 306
mag oynanmis olup bu ¢alismada Sports Analytics Company® tarafindan saglanabilen
122 magin gozleminden elde edilen veriler analiz edilmistir. Sentio Analytics, yar1

otomatik bilgisayarli kamera izleme sistemiyle maglarda anlik olarak verileri
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toplamaktadir. Iki adet 4K kamera santra ¢izgisine olabildigince yakin bir bdlgeye
konumlandirilarak mag¢ baslamasindan 6nce gerekli optimizasyon ayarlar1 yapilarak
santra vurusundan itibaren anlik verileri bilgisayar ortamina aktarir. Verilerin

kullanimai i¢in firmanin yazili izni alinmastir.

Orneklem

Bu ¢alismanin yiiriitiilmesi, Orta Dogu Teknik Universitesi Insan Arastirmalar1 Etik
Kurulu tarafindan “425-ODTU-2021" protokol numarasi ile uygun bulmustur.
Performans parametreleri ti¢ farkli baglama (mag¢ sonucu, takim kalitesi ve rakip
kalitesi) gore analiz edildigi i¢in ii¢ farkli 6rneklem yOntemi izlenmistir. Birinci
baglam i¢in (ma¢ sonucu), incelenen 122 macin 85’1 bir tarafin galibiyeti ile
sonuclandigr i¢in 85 galip gelen ve 85 maglup olan takim olusurken 37 mag
beraberlikle sonuglandig1 i¢in 74 adet berabere kalan takim olarak simiflandirilmastir.
Ikinci baglam igin (takim kalitesi), ligi 1-6. sirada bitiren takimlar iist klasman, 7-12.
Sirada bitiren takimlar orta klasman ve 13-18. Sirada bitirenler ise alt klasman olarak
siniflandirildi. Son baglam olan rakip kalitesi i¢in ise ligi ilk dokuz sirada bitiren takim

iist klasman ve son dokuz sirada bitiren takim ise alt klasman olarak siniflandirilmstir.

Veri Analizi

Bu ¢alismada verilerin analizinde mag sonucu ve takim kalitesine gore performans
parametrelerinin degisimlerinde gruplar arasindaki anlamli degisimleri saptamak i¢in
tek yonlii varyans analizi (ANOVA) kullanilmis ve anlamli ¢ikan degiskenler igin
Bonferroni Post Hoc testi uygulanmistir. Rakip kalitesine gore olan anlamli
degisimleri saptamak icin bagimsiz 6rneklem t-test kullanilmistir. Bu g¢alismada
anlamlilik seviyesi p <0.05 olarak belirlenmistir. Tiim istatistiksel analizler IBM SPSS

programinda ytritilmiistiir.
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BULGULAR

Mag¢ Sonucu

Bulgulara gére kazanan ve kaybeden takimlar beraberlik alan takimlardan anlamli bir
sekilde daha fazla sayida yiiksek siddetli kosu F(2, 241) = 4.558, p = 0.011 yiiksek
hizda kosu performans1 F(2, 241) = 4.281, p = 0.015 gostermistir. Bunun yan1 sira
kazanan takimin ortalama hizi kaybeden ve beraberlik alan takimlardan anlamli bir
sekilde yiiksekti F(2, 241) = 5.004, p = 0.007. Topa sahipken yiiksek siddetli kosularda
kat edilen mesafe kazanan takimlarda berabere kalan takimlara gore daha yiiksekken
F(2,241) =5.684, p = 0.004, top oyun disindayken yiiksek siddetli kosularda kat edilen
mesafe kaybeden takimlarda berabere kalan takimlara gore daha yiiksektir F(2, 241)
=5.260, p = 0.006. Kazanan takim topa sahipken, kisa kosu ile kat dilen mesafede F(2,
241) = 17.805, p = <0.001 ve yiiksek hizda kat edilen mesafede beraberlik alan ve
kaybeden takimlardan daha yiiksek performans sergilemistir. F(2, 241) = 11.361, p =
<0.001. Ancak top rakipteyken, kaybeden takim kisa kosu ile kat edilen mesafede SOP
F(2, 241) = 9.366, p = <0.001 ve yiiksek hizli kosular ile kat edilen kazanan ve
beraberlik alan takimlardan daha yiiksek performans gostermistir F(2, 241) = 6.642, p
=0.002.

ANOVA sonuglarina gore basarisiz pas sayist beraberlik alan takimlarda en yiiksekken
onu kaybeden ve kazanan takimlar takip etmis. F(2, 241) =7.256, p = 0.001. Bulgulara
gore, isabetli pas yiizdesi kazanan ve kaybeden takimlarda beraberlik alan takimlara
gore anlamli bir sekilde daha yiiksektir F(2, 241) =5.971, p = 0.003. Kazanan takimlar
acik bir sekilde kaybeden ve beraberlik alan takimlardan daha fazla sayida kaleyi bulan
sut performansi sergilemislerdir F(2, 241) = 25.905, p = <0.001. Bunlarin yani sira,
isabetsiz orta sayilar1 kaybeden takimlarda kazanan takimlara nazaran anlaml bir

sekilde daha yiiksektir F(2, 241) = 5.607, p = 0.004. Son olarak, kirmizi kart sayilari
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kaybeden takimlarda kazanan takimlara gore daha yiiksek olarak saptanmistir F(2,

241) = 4.431, p = 0.013,

Takim Kalitesi

Calismada elde edilen bulgularina gore orta klasman takimlar, yliksek siddetli
kosularda kat ettikleri mesafede, F(2, 241) = 4.424, p = 0.013, yiiksek hizda kat
ettikleri mesafede, F(2, 241) = 4.223, p = 0.016, topa sahipken yiiksek siddetli
kosularda kat ettikleri mesafede F(2, 241) = 7.026, p = 0.001, topa sahipken kisa
kosularda kat ettikleri mesafede F(2, 241) = 6.161, p = 0.002 ve top sahipken yiiksek
hizdaki kosularinda kat ettikleri mesafeleri F(2, 241) = 8.319, p = <0.001 alt klasman
takimlara gore anlaml bir sekilde daha yiiksektir. Ayrica, iist klasman takimlar topa
sahipken yiiksek siddetli kosu mesafesi, kisa kosularda ve yiiksek hizdaki kosularda

daha yiiksek performans sergilemislerdir.

Analiz sonuglarina gore, iist klasman takimlar alt klasman takimlara gore anlamli
olarak daha fazla sayida kisa pas F(2, 241) = 3.426, p = 0.034, isabetli sut F(2, 241)
=6.487, p =0.002, isabetli orta F(2, 241) = 9.065, p = <0.001, kose vurusu F(2, 241)
=6.128, p = 0.003 ve topla oynama siiresi F(2, 241) = 3.268, p = 0.040 sergilemistir.
Dahasi, orta klasman takimlarin da isabetli orta sayisi anlamli bir sekilde alt klasman

takimlardan yiiksek bulunmustur.

Rakip Kalitesi

Ust klasman takimlarin rakibi alt klasman takimlarken iist klasman rakipleriyle
oynadiklarina gére daha fazla yiiksek hizda kosu mesafesi t(128) = 2.883, p = 0.005,
d = 0.51, daha fazla sayida yiiksek siddetli kosu t(128) = 2.394, p = 0.018, d = 0.42,
daha fazla sayida kisa kosu t(128) = 2.843, p = 0.005, d = 0.50, topa sahipken daha
fazla mesafe t(128) = 2.630, p = 0.010, d = 0.46, topa sahipken daha fazla yiliksek
siddetli kosu mesafesi t(128) = 2.539, p = 0.012, d = 0.45 ve topa sahipken daha fazla
yiiksek hizda kosu mesafesi performansi sergilemistir t(128) = 2.292, p = 0.024, d =

0.41. Ancak, iist klasman takimlar yine iist klasman takimlarla rakip olduklarinda top
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rakipteyken yiiksek siddetli kosu mesafesi t(128) = 2.497, p = 0.014, d = 0.44, top
rakipteyken kisa kosu mesafesi t(128) = 2.257, p = 0.026, d = 0.40 ve top rakipteyken
yiiksek hizdaki kosu mesafesi t(128) = 2.292, p = 0.024, d = 0.40, daha yiiksek olarak
bulunmustur. Son olarak, oyunun durdugu zamanlarda da yiliksek hizdaki kosu
mesafeleri daha yiiksek olarak saptanmistir t(128) = 2.501, p = 0.014, d = 0.44.

Basarili pas sayisi t(128) = 2.834, p = 0.005, d = 0.50, isabetli pas yiizdesi t(128) =
3.875, p =<0.001, d = 0.69, kisa pas sayis1 (<30m) t(128) = 2.611, p=0.010, d = 0.46,
kaleyi bulan sut sayis1 t(128) = 3.877, p = <0.001, d = 0.69, isabetli orta sayis1 t(128)
= 2.354, p = 0.020, d = 0.42 ve topla oynama yiizdesi t(128) = 2.212, p = 0.029, d =
0.39 anlamli olarak {ist klasman takimlarda rakipleri alt klasmanken rakiplerinin tist
klasman olmasina goére daha yiiksek olarak bulunmustur. Ancak, rakipleri de iist
klasman takimlarken isabetsiz pas sayis1 t(128) = 2.601, p = 0.010, d = 0.46, ve topla
oynama siireleri daha yiiksek olarak saptanmistir t(128) = 2.6100, p = 0.010, d = 0.46.

Alt klasman takimlar {ist klasman rakipleriyle karsilagirken alt klasman rakiplerle olan
miicadelelere gore daha fazla mesafe kat ettikleri parametreler su sekilde bulunmustur:
top rakipteyken kat edilen toplam mesafe t(112) = 2.807, p = 0.006, d = 0.53, top
rakipteyken yiiksek siddetli kosularla kat edilen mesafe t(112) = 2.243, p = 0.027, d =
0.42 ve top rakipteyken yiiksek hizda kosularda kat edilen mesafe t(112) = 2.322, p =
0.022,d =0.44.

Alt klasman takimlarda rakipleri de alt klasmanken, isabetli sut sayis1 t(112) = 2.877,
p =0.005, d = 0.54, isabetli orta sayis1 t(112) = 2.028, p = 0.045, d = 0.38, topla oynama
yiizdesi t(112) = 2.799, p = 0.006, d = 0.53 ve topla oynama siiresi t(112) = 2.053, p =
0.042, d = 0.39 iist klasman rakiplerle oynadiklar1 maglara gore daha yiiksek olarak

saptanmuistir.
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TARTISMA VE SONUC

Mag¢ Sonucu

Elde edilen bulgulara gore, yiiksek seviyede kosu performansi galibiyet icin 6nemli
bir belirleyici etken. Daha 6nce Almanya Liginde yapilan bir ¢alismada da bu bulgu
desteklenmektedir (Hoppe et al., 2015). Brezilya Liginde yapilan bir ¢alismaya gore
de yliksek siddetli aktiviteler ma¢ sonucuyla yakindan iligkili olarak belirtilmistir
(Aquino et al., 2017). Bu ¢alismada, topa sahip olma oranlar1 gruplar arasinda anlamli
bir farklilik gostermese de topa sahipken yapilan yiiksek siddetli aktiviteler de gruplar
arasinda anlamli sekilde farkliliklar gostermistir. Zhou ve arkadaslar1 (2018)
tarafindan yiiriitiilen bir ¢calismada da bu ¢alismay1 destekler nitelikte sonuglar elde
edilmistir. Kisacasi, profesyonel futbolda, 6zellikle Tiirkiye Siiper Liginde, topa
sahipken yapilan yiiksek siddetli ve hizli aktiviteler ma¢ sonucunda belirleyici bir

unsurdur.

Bu ¢alisma daha 6nceki ¢aligmalarda oldugu gibi (Lago-Peias et al., 2010; Castellano
et al., 2012; Zhou et al., 2018) isabetli sut sayisinin ma¢ sonucuna gore anlamli
degisiklik gosterdigini saptamistir. Daha once Yue ve arkadaslar1 (2014) tarafindan
vurgulandigi gibi sut sayisindan ziyade sutun kalitesi ma¢ kazanmada daha belirleyici

bir etmendir.

Kazanan takimlarin beraberlik alan ve kaybeden takimlardan daha az isabetsiz pas
yaptig1 gozlemlenmistir. Carpict bir sekilde kaybeden takimlar beraberlik alan
takimlara gore daha az isabetsiz pas yapmislardir. Pas yiizdesinde benzer sonuglar
Alves ve arkadaglar1 (2019) tarafindan da 2018 FIFA Diinya Kupasinda yapilan bir
calismada rapor edilmistir. Dahasi, UEFA Sampiyonlar Ligi (Lago-Pefias et al., 2011)
ve Ispanya Liginde (Lago-Pefias et al., 2010) yapilan ¢alismalar da kazanan takimlarda

isabetli paslarin fazlaligini1 raporlamistir. Bunun yani sira, Cin Liginde oldugu gibi
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(Zhou et.al., 2018) bu calismada da isabetsiz ortalar kazanan takimlarda anlamli bir

sekilde daha az gozlemlenmistir.

Kural ihlali ile ilgili degiskenlerden sadece kirmizi kart sayilarinda gruplar arasinda
anlamli degisiklik bulunmustur. Kirmiz1 kart sayis1 kazanan takimlarda kaybeden
takimlara gore anlamli bir sekilde daha az goriilmiistiir. Bu bulgular UEFA
Sampiyonlar Ligi (Lago-Pefias et al., 2011) ve Ispanya Liginde (Lago-Pefias et al.,
2010) yapilan ¢aligmalarda ¢ikan sonuglarla paralellik gostermektedir.

Topla oynama yiizdesi Afrika Uluslar Kupasi 2017°de yapilan bir ¢calismada (Kubayi
& Toriola, 2020) kazanan takimlarda daha diisiik ¢ikarken baska bir ¢alismada (Lago-
Penas et al., 2010) bunun tam tersine kazanan takimlarin topla oynama yiizdesi daha
yiiksek bulunmustur. Iki calismanin aksine, bu calismada topla oynama yiizdesi

degiskeninde gruplar arasinda anlamli bir farklilik saptanmamustir.

Takim Kalitesi

Topa sahipken yiiksek hizda, yiiksek siddette ve kisa kosularda kat edilen toplam
mesafe ve yiiksek siddetli kosularda kat edilen mesafe ve yiiksek hizda kat edilen
toplam mesafe iist klasman takimlarda daha yiiksek olarak bulunmustur. Bu ¢aligmaya
paralel olarak italya Liginde (Rampinini et al., 2009) ve Almanya Liginde (Hoppe
et.al., 2015) yapilan ¢alismalarda da benzer bulgular elde edilmistir.

Ust klasman takimlar alt klasman takimlara gore daha fazla sayida kisa pas, isabetli
sut, isabetli orta, kése vurusu ve topla oynama siiresi sergilemislerdir. Rampinini ve
arkadaslar1 (2009) Italya Liginde yaptiklar1 caligmada kisa pas ve isabetli sut
sayilarinda benzer sonuglar1 raporlamislardir. Ispanya Liginde yapilan baska bir
caligmada da (Liu etal., 2016) topla oynama siireleri ve isabetli sut sayilar

parametreleri bu ¢alismadaki bulgular1 desteklemektedir.

Son olarak bu ¢aligmadaki bulgular isabetli orta sayisinin iist klasman takimlarda daha

yiiksek oldugunu ortaya koymustur. Daha dnce yapilmis bazi ¢alismalarin sonuglari
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da daha az basarili takimlarin daha fazla isabetsiz orta yaptigimi saptamistir (Liu,

Gomez, Gongalves, et al., 2016; Liu, Hopkins, & Gomez, 2016).

Rakip Kalitesi

Elde edilen bulgulara gore iist klasmanda yer alan takimlar alt klasman takimlarla mag
yaparken daha fazla sayida yiiksek siddette kosu, kisa kosu ve yiiksek hizda kosular
yaparken top oyun disindayken de daha fazla mesafeyi yliksek siddette kosu, kisa kosu
ve yiiksek hizda kosular kat etmislerdir. Onceki calismalarda (Mohr et al., 2003;
Rampinini et al., 2009), rakip kalitesi diistiikge kat edilen toplam mesafede diistiigline
dair bulgular elde edilmistir. Bunun aksine ise mevcut ¢alismada kat edilen toplam
mesafe ile ilgili anlamli bir degisiklik saptanmamuis, sadece yiiksek siddet ve hizlardaki

aktivitelerde farkliliklar gozlemlenmistir.

Ust klasman takimlar yine iist klasman takimlarla oynarlarken ise top rakipteyken kat
ettikleri toplam mesafe, top rakipteyken kat ettikleri yliksek siddetli kosulardaki
mesafeleri ve top rakipteyken yiiksek hizdaki mesafeleri daha yiiksek olarak
saptanmistir. Bu durum mevcut calismada gézlemlendigi lizere daha iyi rakiplerin top
kendilerindeyken daha ¢ok yliksek siddet ve hizlarda mesafe kat etmelerinden
kaynaklaniyor olabilir. Daha 6nce yiiriitiilmiis baska bir ¢alisma (Castellano et al.,
2011) sonuglarina gore rakip kalitesi arttik¢a yiiksek hiz ve siddetlerde kat edilen

mesafeler artiyor sonucu da bu bulguyu destekler niteliktedir.

Hem {ist klasman takimlar hem de alt klasman takimlar rakip olarak alt klasman
takimlarla karsilasirken isabetli sut sayilari, isabetli orta sayilari, topla oynama
yiizdeleri ve siireleri daha yiiksek olarak bulunmustur. Buna ek olarak iist klasman
takimlarda isabetli pas ve kisa pas sayilar1 da anlamli bir sekilde yiiksektir. Bu
bulgulara destek olarak Lago-Pefias ve arkadaslar1 Ispanya Ligi ve UEFA Sampiyonlar
Liginde yiiriittiikleri iki ¢alisma ile (2010, 2011) iist diizey takimlarin daha alt diizey
rakipleri karsisinda daha iyi pas performansi sergilediklerini raporlamislardir. Dahasi,

daha giiclii rakiplerle oynanan maglarda takimlarin daha diistiik topla oynama yiizdeleri
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de birgok ¢alismada benzer bulgularla raporlanmistir (Lago, 2009; Lago-Peiias et al.,
2011; Fernandez-Navarro et al., 2018).

Sonu¢

Bu ¢alismada 2019-2020 Tiirkiye Stiper Liginde oynayan futbolcularin fiziksel ve
teknik performanslarindaki degisimler farkli baglamsal etmenlere (mag sonucu, takim
kalitesi ve rakip kalitesi) gore incelemistir. Giiniimiizdeki verilere gore literatiirde daha
once Tiirkiye Stiper Liginde mag¢ performans analizi konusunda g¢aligma ya hig
yapilmadig1 ya da sinirl bir sekilde calisildigr i¢in bu ¢alisma Tiirkiye Siiper Liginde
gorev alan antrendr ve performans ekibi i¢in 6nemli bir kaynak olabilir. Bu ¢alismadan
cikarilacak sonuglardan bir tanesi kazanan takimlarin topa sahipken sergilemis
olduklart yiiksek siddet ve yiiksek hiz kosu aktiviteleri diger takimlara gore yiiksek
olmustur. Ayrica, kazanan takimlarin isabetli sut sayilar1 da anlamli bir sekilde diger
takimlardan ayrigmaktadir. Takim kalitesine gore incelendiginde ise list klasman
takimlarin topa sahipken yiiksek hiz, yiiksek siddet ve kisa kosulardaki {istiin
performansi ile diger gruplardan farklilastig1 gozlemlenmistir. Buna ilave olarak {ist
klasman takimlar, isabetli orta, isabetli sut, kdse vurusu, kisa pas ve topla oynama
stiresi performanslariyla da 6ne ¢ikmaktadir. Tiirkiye Siiper liginde rakip daha iist
seviyedeyse top rakipteyken kat edilen yiiksek hizda ve yiiksek siddetteki kosu
mesafeleri anlamli bir artis gostermektedir. Rakip kalitesi gorece daha diisiik
oldugunda ise, kisa kosu sayilari, yapilan ytliksek hizli kosu sayilar1 artmaktadir. Buna
ilaveten, rakip seviyesi diistiik¢e topun oyun disinda oldugu anlarda kat edilen yiiksek
hiz ve yiiksek siddetli kosu mesafeleri de artis gostermektedir. Son olarak, alt
seviyedeki rakiplere karsi takimlar daha fazla isabetli pas, isabetli sut, kisa pas

yapmakta ve topa daha ¢ok sahip olmaktadirlar.

Cahismanin Etkileri

Tiirkiye Siiper Liginde gérev alan antrendr ekipleri topa sahipken yapilacak yiiksek
siddet ve yiiksek hizdaki aktiviteleri gelistirecek antrenman yontemlerine

odaklanmanin yani sira oyuncularinda hiz bilesenini de bireysel olarak gelistirmeyi
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hedeflemelidirler. isabetli sut sayisinin sonuglari gdstermistir ki sutlarin niceliginden
cok niteligi ¢cok daha etkili olmaktadir. Bu yiizden sut kalitesini arttiric1 ¢calismalar
antrenman programlarina eklenmelidir. Bu bulgular, mag stratejisi belirlenirken de
takim kalitesi ve rakip kalitesine gére hangi parametrelerin 6ne ¢ikacaginin 6n goriisii

icin kullanilmalidir.

Ikinci olarak, bu calisma iist klasmanda ligi bitiren takimlarda yiiksek hiz, yiiksek
siddet ve kisa kosu mesafelerinin topa sahipken yiiksek oldugu g6z oniine alinarak kisa
kosu antrenmanlar1 da yukar1 da belirtilen dnerilere eklenebilir. Ilave olarak, orta
kalitesini arttiracak ¢aligmalar ve uzun pastansa kisa pas tercihlerini arttirarak yiiksek

oranda topa sahip olunan oyun stratejilerinin se¢ilmesi basar1 oranini arttirabilir.

Ust seviye takimlarla karsilasirken, top rakipteyken yiiksek siddetli kosu, yiiksek hizda
kosu ve toplam kosu mesafelerinin artacagi 6n goriisiinde bulundurularak mag¢ sonu
performans degerlendirmeleri veya mag¢ Oncesi stratejileri bu minvalde
degerlendirilmeye alinmalidir. Alt seviye takimlara karsi ise topun durdugu anlarda
yiksek hiz ve yiliksek siddetteki kosu mesafelerinde artma olacagi goz ardi
edilmeyerek ma¢ sonu veya mag oncesi degerlendirmeleri yapilmalidir. Son olarak,
daha alt seviye rakiplere kars1 takimlarin isabetli pas, isabetli sut, kisa pas ve topla
oynama ylizdesini arttirdigi verisi performans ve mag stratejisi analizlerinde

degerlendirmeye katilmalidir.

Arastirmanin Simirhihklari ve Gelecek Arastirmalar icin Oneriler

1- Calismay:r yiriitmek icin kullanilan veriler tek bir sezondan toplandigi icin
sonuglarin genellemesi istatistiksel olarak calismayr zayiflatmistir. Gelecekteki
caligmalar daha fazla sezondan toplayacaklar1 daha fazla 6rneklem ile daha giiglii

genellemelere varabilir.

2- Bu calismanin analizine c¢evresel etmenler katilmamistir. Cevresel etmenlerin

performans tizerindeki etkileri gegmis arastirmalar tarafindan vurgulanmistir (Trewin
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etal., 2017). Bu nedenle ilerideki calismalarda sicaklik, yiikseklik ve nem gibi ¢evresel

faktorlerin géz oniinde bulundurulmasi faydali olabilir.

3- Verilerin toplandigi 2019-2020 sezonu COVID-19 pandemisi sebebiyle yarida
kesilmis, pandemi sonrast donemdeki maglar seyircisiz olarak oynanmistir. Gelecek
caligmalar analizlerini yiiriitiirken seyirci agisindan maglarin homojenligini gézetmesi

daha isabetli bulgular elde edilmesinde yarar saglayabilir.
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