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Abstract

The aim of the study is to compare the performance of the teams in the Bundesliga in the 2022/23 season according
to the league ranking and to examine the relationship between these parameters and the points collected by the
teams at the end of the season. The sample of the study consists of 612 matches played in the Bundesliga in the
2022/23 season. The data of the matches were collected from the Bundesliga official website; 8 technical, tactical,
and 4 physical performance, 12 parameters in total were evaluated. Teams were group as top, middle and bottom
according to their end-of-season rankings. MANOVA test was performed to reveal the difference between the
teams and effect sizes were reported as partial eta squared (np?). Pearson Correlation Test was applied to determine
the relationships between the performance parameters of the teams and the points they collected. As a result of the
analyses, it was determined that the top ranked teams had a statistically significant difference in the number of
goals scored and conceded, number of shots and total points compared to the middle and bottom ranked teams.
Significant positive relationships were found between total points and possession of the ball, accurate passing,
goals scored, shots scored at very high and excellent level, and significant negative relationships were found with
goals conceded and number of air balls won at high level. As a result, it can be said that the teams should passes
the ball more, use the ball positively, utilise the opportunities positively, increase the number of goals and shots
scored and decrease the number of goals conceded in order to take their place in the top ranks.
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Almanya Bundesliga'da iist siralarda yer almak icin hangi temel performans gostergelerine

sahip olunmali?: 2022-2023 sezonu Bundesliga ornegi

0z

Calismanmin amaci, 2022/23 sezonunda Bundesliga’da yer alan takimlarin lig siralamasina gére performans
karsilastirmasint yapmak ve takimlarin sezon sonunda topladiklar: puan ile bu parametreler arasindaki iligkiyi
incelemektir. Arastirmanin drneklemini 2022123 sezonunda Bundesliga’da oynanan 612 mag¢ olusturmaktadir.
Miisabakalara ait veriler Bundesliga resmi internet sitesi tizerinden toplanmig; 8 teknik, taktik ve 4 fiziksel
performans, toplamda 12 parametre degerlendirilmistir. Takimlar sezon sonu swralamalarina gore iist (1-6), orta
(7-15) ve alt (16-18) swalar olmak iizere gruplandwilmistir. Takimlar arasindaki farki ortaya koyabilmek igin
MANOVA testi yapilms, etki biiyiikliikleri partial eta squared (yp?) olarak raporlanmistir. Takimlarin performans
parametreleri ile topladiklart puan araswndaki iliskileri belirlemek igin ise, Pearson Korelasyon Testi
uygulanmistir. Analizler sonucunda, iist siralardaki takimlarin orta ve alt siralavdaki takimlara gore attigi ve
yvedigi gol, sut sayisi ve toplam puanlart istatistiksel olarak anlaml bir farkliliga sahip oldugu belirlenmistir.
Toplanan puan ile topa sahip olma, isabetli pas, atilan gol, sut arasinda ¢ok yiiksek ve miikemmel diizeyde pozitif;
yenilen gol ve hava topu kazanma sayisi ile yiiksek diizeyde negatif yonlii anlaml iligkiler ortaya koyulmustur.
Sonug olarak, takimlarn iist siralarda yerini alabilmeleri igin topa daha fazla sahip olup topu olumlu kullanmast,
eline gecen firsatlart olumlu sekilde degerlendirmesi, attigi gol ve sut sayisini arttirmast ve yedigi gol sayisini
azaltmasi gerektigi soylenebilir.
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INTRODUCTION

Football is a highly complex sport involving the interaction between physical and
technical factors (Bradley et al., 2013; Mota et al., 2016) and match performance is
multifactorial. This performance is characterized by the interaction of technical, tactical,
physical, physiological, and psychological components (Vergonis et al., 2019). In football,
where the main goal is to defeat the opponent, it is necessary to initially determine and improve
the level of physical conditioning in order to achieve this goal and compete successfully (Ertetik
& Miiniroglu, 2021). In addition, a high level of technical skill and advanced tactical behavior
parameters should also be present (Carling, 2013). At this point, one of the methods used to
collect data is match analysis.

Match analysis is the basis of determining the match strategy and tactics, and with the
development of technology, computer software allows easy analysis of technical, tactical, and
physical performance components determined during the match (Arn & Deliceoglu, 2020).
Competition analysis (Lago-Penas et al., 2011), which is used to evaluate the characteristics
that are of great importance for every coach in order to determine the strengths and weaknesses
of both their own and the opposing team, also enables physiological, biological, technical, and
tactical development (Safig et al., 2013). In the analysis, the systems can provide useful
information about the match-related statistics of various activities such as the number of fouls
and shots taken by the players, ball control and passing variables, and the performances of the
teams that won and lost the matches (Moura et al., 2014; Bilgin & Miiniroglu, 2022). Ball

possession and pass success percentage can also be added to this list (Goral, 2015).

An increase in match physical and technical performance parameters has been reported
in professional football over the last decade (Bush et al., 2015; Bradley et al., 2016; Reynolds
et al., 2021). In another study in the literature, it was shown that there are different physical
requirements between teams depending on various factors (Rampinini et al., 2007). In addition,
it has been reported that physical performance may also play a supporting role in successful
technical performance (Hoppe et al., 2015; Chmura et al., 2017; Andrzejewski et al., 2018;
Yang et al., 2018). On the other hand, some existing studies on the subject have also shown
that team success at the end of the season is related to technical performance (Lago-Ballesteros
& Lago-Penas, 2010; Lago-Penas & Lago-Ballesteros, 2011; Kite & Nevill, 2017; Yang et al.,
2018; Lepschy et al., 2020; Andrzejewski et al., 2022).
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In professional football, a season usually lasts 9-10 months and it is essential for teams to
maintain a consistent performance at their best throughout the whole season in order to achieve
an ideal ranking at the end of the season (Chmura et al., 2019). However, both physical and
technical performances of football players can vary from match to match (Rampinini et al.,
2007; Bush et al., 2015; Carling et al., 2016; Liu et al., 2016). Therefore, revealing the match
performance of football teams in a season is important for coaches to adjust their training
programs to maximize the physical and technical performance of their players and teams

throughout the whole season (Chmura et al., 2019).

Nowadays, football has become a game played in faster and narrower spaces. Considering
this situation, it is thought that research should be carried out to improve player and team
performance. It is thought that it is important that the sample of these studies to be conducted
consists of high-level leagues, tournaments, or organizations in order to reflect today's
understanding of football. In addition, it seems necessary to investigate whether physical game
parameters as well as technical and tactical components can make a distinction at the point of
achieving success. To date, a limited number of studies have identified the relationship between
physical performance and a team's final position in the rankings (Hughes & Churchill, 2005;
Di Salvo et al., 2009; Lago-Penas, Rampinini et al., 2009; Lago-Penas et al., 2010; Lago-
Ballesteros, & Rey, 2011; Safiq et al., 2013; Clemente et al., 2019; Brito-Souza et al., 2020).
In this context, the number of studies on the correlation between team success, match technique
and running performance in professional football should be increased. In addition, both match
technique and running performance variables should be integrated into the same analysis for a
better understanding of team success. In Germany, a football country, the Bundesliga, which is
one of the best leagues in the world, combines different styles of play and therefore, the key
performance indicators may be different from those determined in other national and European
leagues. However, there is very little data on this topic, especially in the Bundesliga (Hoppe et
al., 2015; Andrzejewski et al., 2018; Konefal et al., 2019a; Wasche, & Woll, 2020;
Andrzejewski et al., 2022; Ergin et al., 2023; Lepschy et al., 2023).

On the other hand, it is thought that revealing the effect and relationship of the physical,
technical and tactical performances of the teams in the top leagues on the end-of-league ranking
is important for the development of today's football, and determining the parameters that are
effective for the success of the teams at the end of the season will also be effective in terms of
training planning, strategy and tactical understanding to be developed. In line with all these, the
aim of the study is: 1) To determine the match technique and running performance required by
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teams in a professional football league, 2) To compare the performance of the teams in the
Bundesliga in the 2022/23 season, 3) To analyze the relationship between the success of the
teams at the end of the season and the variables related to match technique, tactic and running

performance, 4) To reveal the most important factors affecting the league ranking in the league.

METHOD

Study design

In this study, descriptive analysis and relational research model were used in accordance
with the objectives. In this study, match technical, tactical, and running performance data
collected by electronic performance and semi-automatic camera system (TRACAB,
ChyronHego, New York, USA) during 612 matches in the 2022/23 season were analyzed. In
addition, total points and league rankings were recorded at the end of the season to analyses the
correlation between team success and variables related to match technical, tactical, and running
performances. The teams were grouped in three different ways according to their end-of-season
rankings: top (teams ranked between 1st-6th); middle (teams ranked between 7th-15th) and
bottom (teams ranked between 16th-18th). Given that it was based on data collected in the
context of professional football matches and allowed all clubs in the league to participate in the
data analysis, restrictions apply to the availability of the data analyzed during the current study.

Therefore, ethics committee approval and informed consent were not required.

Participants

A total of 612 matches played by the teams in the Bundesliga in the 2022/23 season
constitute the sample of the study. However, the data of goalkeepers were not included in the
study due to their different activity profiles (Match rules allow goalkeepers to use the ball within
a certain area. Studies in the literature indicate that goalkeepers spend 98 per cent of the time
during the match in low movement intensity. Their most decisive movements are their

performances, which usually consist of explosive actions.) (White et al., 2018).

Data collection

The data of the matches were collected from the Bundesliga official website (Bundesliga,
2023), 8 technical, tactical (possession, percentage of accurate passes, number of goals scored
and conceded, number of shots, number of duels won, number of air balls won and total points)
and 4 physical performance (running distance per match, total running distance, high intensity
running and number of sprints), 12 parameters in total were evaluated. In addition, the current
performances of the teams in the league are associated with the points collected at the end of
the season to determine which performance parameter is effective on the total points.
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Statistical analysis

Data were analyzed in SPSS 25.0 package program. Mean and standard deviation values
from descriptive statistics were used in the analysis. First, descriptive statistics of technical,
tactical, and physical performance parameters were calculated according to the rankings at the
end of the season. Shapiro-Wilks test was applied to determine the normality of the data
distributions. MANOVA test with Bonferroni post-hoc test was performed to reveal the
difference between the teams according to league ranking. Effect sizes were reported as partial
eta squared (np?). Pearson Correlation Test was used to determine the relationship between the
technical, tactical, and physical performance parameters of the teams and their league rankings;
Regression analysis was applied to determine which parameter was effective on the league
ranking. Significance level was accepted as a=0.05. Magnitude-based reference intervals were
used to describe the level of association between the data (r<0.09 insignificant; 0.1<r<0.29
small; 0.3<r<0.49 moderate; 0.5<r<0.69 high; 0.7<r<0.89 very high; r>9 excellent) (Hopkins
et al., 2009).

RESULTS
At the end of the matches played in the Bundesliga in the 2022/23 season, the data
revealing the differences between the technical, tactical, and physical performances of the teams

in the leagues in the matches are given in Table 1.

Table 1. Comparison of technical, tactical, and physical performances according to league ranking

Top Ranking Middle Ranking Low Ranking

2
Parameters (Mean =+ sd.) (Mean =+ sd.) (Mean =+ sd.) F P np
Ball Pg]25)6551°n 52.83 £ 5.845 48.11 +2.848 46.00 = 3.606 3.447 0059 0315
Percentage of 83.55 +4.126 79.02 +4.201 78.07 +4.359 2.637 0.104 0.260
Accurate Pass (%)
*
Number of Goal 66.33 +17.317 50.11 = 6.153 40.67 +5.132 6.397 (10_'3.110_3) 0.460
%
Conceded Goal 423344227 5778+ 7311 65.67+7.572 16.072 (i);mlo j 0682
*

Number of Shot 489.17 + 96.709 396.44 + 22.886 41833 + 40.674 4358 (10_'3.312_3) 0.368
Numbi{,&f Duels 344067 £224.567  3409.44 % 163.651 3493.00 £ 68235  0.254 0.779  0.033
Number of Aerial 679.83 + 162.840 758.67 + 140.865 774.00 + 87.607 0.681 0.521 0.083

Duels Won
*
Total Points 59.67 +12.028 42.44 +10.051 29.67 +1.155 9.947 (1’3012 3 0570
Running Distance
Por Muich (k) 115.18 £ 1.749 115.48 + 2.241 113.86 = .045 0.805 0.465 0.097
Total Running 3916.05 + 59.395 3926.23 £ 76.214 3871.23 + 1.557 0.802 0.467 0.097
Distance (km)

Number of HSR ~ 23769.50 +756.169  24322.44 + 1544.029  23523.33+499.324  0.647 0.537 0.079

Number of Sprint ~ 7728.67 = 647.033 7775.00 £ 656.611 7785.33 £320.382  0.013 0.987 0.002

1: top ranking; 2: middle ranking; 3: low ranking

*p<0.05
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According to Table 1, when the difference between the technical, tactical, and physical
parameters of the teams in the Bundesliga was analyzed, a statistically significant difference
was found in the number of goals scored, number of goals conceded, number of shots and total
points (p<.05). It was determined that all of these significant differences were in favor of the

top ranked teams.

The data revealing the relationship between the technical, tactical, and physical
performances of the teams in the Bundesliga in the 2022/23 season and the points they collected

are given in Table 2.

Table 2. The relationship between the technical, tactical, and physical performances of the teams in the
Bundesliga in the 2022/23 season and the points collected

Parameters r p
Ball Possession (%) 2.850%* 0.000
Percentage of Accurate Pass (%) 2.921%* 0.000
Number of Goal 2.859%* 0.000
Conceded Goal -2.640%* 0.004
Number of Shot 2.719%* 0.001
Number of Duels Won 2.104 0.681
Number of Aerial Duels Won -2.656%* 0.003
Running Distance Per Match (km) -2.073 0.773
Number of HSR 2.010 0.968
Number of Sprint 2.205 0.414

*p<0.05

As a result of the analyses, very high and excellent positive correlations were found
between the collected score and possession (r=0.850; p<0.01), accurate pass percentage
(r=0.921; p<0.01), number of goals scored (r=0.859; p<0.01), number of shots (r=0.719;
p<0.01), and high negative correlations with the number of goals conceded (r=-0.640; p<0.01)
and number of air balls won (r=-0.656; p<0.01). No significant correlation was found between

the points scored and running parameters (Table 2).

The data revealing which parameter is more effective on the points collected by the teams
in the leagues at the end of the matches played in the Bundesliga in the 2022/23 season are

given in Table 3.
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Table 3. Factors influencing the points collected in the Bundesliga

League Parameters R? AR? ] t p F

Ball Possession 0.047  0.095 0.926
Percentage of Accurate Pass (%) 0.232 0.652 0.528

Bundesliga Model 1 Number of Goal 0834 0743 0.834 -2.863 0.015* 0.192
Conceded Goal 0.651 4.460  0.001*
Number of Shot 0.267 0.834  0.422
Number of Aerial Duels Won 0.028 0.165 0.872

*p<0.05

In Model 1, it was observed that there was a positive and negative interaction of all
parameters on the points collected by the teams. All parameters were found to explain
approximately 83% of the points collected. In addition, the number of goals scored and goals

conceded were found to have significant effects on the points collected by the teams (Table 3).

DISCUSSION AND CONCLUSION

The aim of this study is to compare the performance of the teams in the Bundesliga in the
2022/23 season according to the league ranking, to reveal the factors affecting the league
ranking and to analyze the relationship between these parameters and the points collected by
the teams at the end of the season. According to the results of the analysis, a significant
difference was found between the number of goals scored, number of goals conceded, number
of shots and points collected by the top teams and the data of the teams in the middle and lower
ranks. This significant difference could not be found in other variables. As another result, it was
found that there was a significant correlation between the points collected by the teams in the
Bundesliga at the end of the season and only the match technique parameters; in addition, when
we look at the level of influence of the interacting relationships on the points collected, it was

determined that the most influential factor was the number of goals scored and conceded.

In our research, it was found that the teams covered an average distance of 113-115 km
per match. This indicates that the players ran approximately 10-12 km during the match. These
distances are similar to those reported in similar studies (Di Salvo et al., 2007; Rampinini et al.,
2007).

As a result of our analysis, significant relationships were found between technical
performance and total points in the Bundesliga. Previous studies in the literature have shown
that technical performance is effective on team success at the end of the season (Lago-
Ballesteros & Lago-Penas, 2010; Lago-Penas & Lago-Ballesteros, 2011; Kite & Nevill, 2017,
Yang et al., 2018; Konefal et al., 2019b; Lepschy et al., 2020; Andrzejewski et al., 2022).

Moreover, some studies have shown that technical performance may be more important than
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physical performance for success in football (Liu et al., 2016; Konefal et al., 2019a). For
example, a recent study in the German Bundesliga reported a trend that variables related to
accuracy (e.g., shots on goal or goal efficiency, successful passes) are critical (Konefal et al.,
2019b; Lepschy et al., 2020; Ergin et al., 2023). Ergin et al. (2023) aimed to investigate the
effects of the goal parameters of the football teams ranked in the first four and last three places
in the German Bundesliga league in the 2020-2021 season on the league table. According to
the results of the study, considering the league positions of the teams included in the study, they
reported that the number of goal attempts, shots, shots on goal, successful passes and key passes
affected the ranking. A similar conclusion can be made according to the results of the studies
conducted to determine which parameters are more effective to leave the matches victorious
(Zhou et al., 2018; Coskuner et al., 2020; Giirkan et al., 2020; Bilgin & Miiniroglu, 2022;
Giirkan, 2023; Praga et al., 2023). Researchers have reported that shooting and accurate
shooting averages are effective in the teams' victories. Giirkan (2023) also stated in his study
that teams should also have superiority in technical parameters such as ball possession and
number of accurate passes in order to rank high. As a result of their research, Parga et al. (2023)
revealed that winning teams showed more ball possession, passing, successful passing and
shooting performance than losing teams. In addition, researchers have shown that increased
number of shots, close pressing movements, possession rates and successful passes predict
winning. The results of all these studies are similar to the findings of our study.

On the other hand, according to some studies in the literature, physical performance can
play an auxiliary role in successful technical performance (Hoppe et al., 2015; Chmura et al.,
2017; Andrzejewski et al., 2018; Yang et al., 2018). For example, in one of these studies, it was
concluded that match running performance alone did not have a significant relationship with
team success, but there were positive-significant correlations between ball possession and
running performance (Hoppe et al., 2015). In other studies, it has been reported that some
running performance parameters have a significant relationship with the points collected by the
teams at the end of the season (Lago-Ballesteros & Lago-Penas, 2010; Lago-Penas & Lago-
Ballesteros, 2011; Yang et al., 2018; Brito Souza et al.,, 2020; Lepschy et al., 2020;
Andrzejewski et al., 2022). According to a study conducted in the Spanish La Liga, football is
evolving towards a more intense game where players increase the total sprint and high-intensity
distances travelled in a match (Pons et al., 2021). However, there are variables related to match
running performance, such as players' maximum running speed, and according to a recent study,

these variables have a weak correlation with team success (Del Coso et al., 2020). The findings
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of this study and the results of our study are parallel in terms of interpretation. According to the
results we obtained, no relationship was found between team success and running
performances. These differences with the results of some studies in the literature may be due to
the fact that in our study, especially high intensity running and sprinting performances were
presented in numbers rather than distance, evaluations were made over distance in studies that
found a relationship, and league differences. When interpreting the results, it is thought that it
would be better to make conclusion sentences by taking into consideration that different leagues

have different understanding of the game.

We are aware that there are many factors that may have influenced the results of the
analyses presented in this study. For example, one of the limitations of this study is that physical
performance variables such as high intensity running distance, sprint distance, total acceleration
or deceleration could not be reported on the site where the data were obtained. Another
limitation is that this type of research should also be written considering the influence of
different contextual variables such as playing position, fitness level, etc. (Oliva-Lozano et al.,
2021). Furthermore, the current study focused on the 2022/23 season of the Bundesliga league.
Therefore, future research could be designed to take these limitations into account for a better
understanding of both physical and technical performance in professional soccer. Furthermore,
running performance in the whole game sample should be analyzed for a better understanding
of how running parameters affect the game.

Since significant interactions were observed between the points collected by the teams
and technical performance, coaches can consider the results of this study to develop appropriate
training strategies. In order for teams to be more successful at the end of the season, they need
to learn to possess the ball, shoot and use the ball positively, make positive use of the
opportunities they have, and especially increase the number of goals scored and decrease the
number of goals conceded. On the other hand, although we did not find a relationship between
running performance and team success, considering that the running activities of the teams in
the top leagues are almost equal, this means that running performance should not fall below the
current level in terms of establishing superiority or competing with the opponent, but rather it
should be maintained or improved. Therefore, these results may have practical implications for

the direction in which professional teams can improve their game.
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Recommendations

Although this study analysed the matches played in one of the most important leagues in
the world, it has some limitations. Firstly, the study did not include all parameters as technical
and tactical performance. Secondly, in terms of physical performance evaluation, only the
parameters of total running and running distances per match, high intensity running, and
number of sprints were used, and parameters such as sprint distance, time spent in different
speed zones were not analysed. This may lead to a generalization of the current elite level
football mentality that may determine the success of the teams. On the other hand, some of the
results mentioned and discussed above may be surprising, especially for coaches and scientific
experts working at the professional level. However, at this point, one of the most fundamental
aspects of football, the game with the ball, may be overlooked in the analyses of match
performance, especially when using the GPS system. Based on this information, it can be
suggested that researchers who want to conduct studies on this and similar topics should make

analyses without ignoring the play with and without the ball in terms of physical performance.

GENISLETILMIS OZET

GIRIS

Futbol, fiziksel ve teknik faktorler arasindaki etkilesimi iceren oldukca karmasik bir spordur
(Bradley ve ark., 2013; Mota ve ark., 2016) ve mag performansi ¢ok faktorliidiir. Bu performans teknik,
taktik, fiziksel, fizyolojik ve psikolojik bilesenlerin etkilesimi ile karakterize edilir (Vergonis ve ark.,
2019). Ana hedefin rakibi yenmek oldugu futbolda, bu hedefe ulasmak ve basarili bir sekilde miicadele
edebilmek i¢in 6ncelikle fizik kondisyon diizeyinin belirlenmesi ve gelistirilmesi (Ertetik & Miiniroglu,
2021) ve yiiksek diizeyde teknik beceri ve gelismis taktiksel davranis parametrelerinin de bir arada
olmasi gerekir (Carling, 2013). Bu noktada veri toplamak amaci ile kullanilan metotlardan biri
miisabaka analizidir. Miisabaka analizi, mag¢ stratejisi ve taktigini belirleme asamasmin temelini
olusturur ve teknolojinin gelismesi ile bilgisayar yazilimlari mag igerisinde belirlenen teknik, taktik ve

fiziksel performans bilesenlerinin kolayca analiz edilmesine olanak saglar (Ar1 & Deliceoglu, 2020).

Literatiirde yer alan bir ¢alismada, cesitli faktorlere bagl olarak takimlar arasinda farkli fiziksel
gereksinimlerin oldugu tespit edilmistir (Rampinini ve ark., 2007). Ayrica, fiziksel performansin da
basarili teknik performansi destekleyici bir rol oynayabilecegi bildirilmistir (Chmura ve ark., 2017;
Andrzejewski ve ark., 2018; Yang ve ark., 2018). Ote yandan, konuyla ilgili mevcut bazi ¢aligmalar da
sezon sonundaki takim basarisinin teknik performansla iliskili oldugunu ortaya koymustur (Yang ve

ark., 2018; Lepschy et al., 2020; Andrzejewski ve ark., 2022).

Futbolun giinlimiizde daha hizli ve daha kiiclik alanlarda oynanan bir oyun haline geldigi

diistintildiigiinde, oyuncu ve takim performansim gelistirmeye yonelik arastirmalarin yapilmasi
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gerektigi diisiiniilmektedir. Takim basarisinin daha iyi anlasilmasi i¢in hem mag teknigi hem de kosu
performansi degiskenleri ayn1 analize entegre edilmelidir. Bir futbol {ilkesi olan Almanya'da, diinyanin
en iyi liglerinden biri olan Bundesliga, farkli oyun tarzlarini bir araya getirmektedir ve bu nedenle, temel
performans gostergeleri diger ulusal ve Avrupa liglerinde belirlenenlerden farkli olabilir. Ancak,
ozellikle Bundesliga'da bu konuda ¢ok az veri bulunmaktadir (Andrzejewski ve ark., 2018; Konefal ve
ark., 2019a; Wasche ve Woll, 2020; Andrzejewski ve ark., 2022; Ergin ve ark., 2023; Praca ve ark.,
2023). Tiim bunlar dogrultusunda ¢alismanin amaci: 1) Profesyonel bir futbol ligindeki takimlarin
ihtiya¢ duydugu mag teknigi ve kosu performansini belirlemek, 2) Bundesliga'daki takimlarin 2022/23
sezonundaki performanslarini karsilastirmak, 3) Takimlarin sezon sonundaki basarilar1 ile mag teknigi
ve kosu performansina iliskin degiskenler arasindaki iligkiyi analiz etmek, 4) Ligdeki siralamayi

etkileyen ana faktorleri ortaya koymaktir.

YONTEM

Bundesliga 2022/23 sezonunda oynanan toplam 612 mag¢ ¢alismanin Orneklemini
olusturmaktadir. Ayrica, toplanan puan ile mag¢ teknik, taktik ve kosu performanslarina iliskin
degiskenler arasindaki korelasyonu analiz etmek i¢in sezon sonunda toplam puanlar ve lig siralamalari
kaydedilmistir. Takimlar sezon sonu siralamalarina goére tist (1-6. sira); orta (7-15. sira) ve alt (16-18.
sira) olmak tizere ti¢ farkli sekilde gruplandirilmistir. Maglara ait erisime agik veriler Bundesliga resmi
internet sitesinden toplanmuis; 8 teknik, taktik (topa sahip olma, isabetli pas yiizdesi, atilan ve yenilen
gol sayisi, sut sayisi, kazanilan ikili miicadele sayisi, kazanilan hava topu sayisi ve toplam puan) ve 4
fiziksel performans (mag basina kosu mesafesi, toplam kosu mesafesi, yiiksek yogunluklu kosu ve sprint
sayis1) olmak tizere toplam 12 parametre degerlendirilmistir. Veri dagilimlarinin normalligini
belirlemek i¢in Shapiro-Wilks testi; lig siralamasina gore takimlar arasindaki farki ortaya koymak igin
Bonferroni post-hoc testi ile MANOVA testi yapilmistir. Etki biiyiikliikleri kismi eta kare (np?) olarak
raporlanmigtir. Takimlarin teknik, taktik ve fiziksel performans parametreleri ile lig siralamalar
arasindaki iliskiyi belirlemek i¢in Pearson Korelasyon Testi; hangi parametrenin lig siralamasi tizerinde

etkili oldugunu belirlemek i¢in Regresyon analizi uygulanmistir.

BULGULAR

Caligmanin ana bulgular1 soyledir: 1) Takimlarin attiklar1 ve yedikleri gol sayilari, sut sayilari ve
toplam puanlar1 arasinda istatistiksel olarak iist siralardaki takimlar lehine anlamli farklar bulunmustur;
2) Toplanan puan ile topa sahip olma, isabetli pas yiizdesi, atilan gol sayisi, sut sayisi arasinda ¢ok
yliksek ve miikemmel diizeyde pozitif yonlii, yenilen gol sayis1 ve kazanilan hava topu sayisi arasinda
ise, yiiksek diizeyde negatif yonlii korelasyonlar bulunmustur; 3) Topa sahip olma yiizdesi, isabetli pas
yiizdesi, atilan ve yenilen gol sayisi, sut sayisi ve hava topu kazanma sayisi parametrelerinin takimlarin
topladig1 puanlar lizerinde pozitif ve negatif bir etkilesime sahip oldugu ve bu parametrelerin toplanan
puanlarin yaklasik %83'iinii acikladig1 goriilmektedir. Buna ek olarak, atilan gol sayist ve yenilen gol

sayisinin takimlarin topladig1 puanlar tizerinde 6nemli etkileri oldugu tespit edilmistir.
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TARTISMA VE SONUC
Bu ¢alismanin amaci, 2022/23 sezonunda Bundesliga'da yer alan takimlarin performanslarini lig
siralamasina gore karsilastirmak, lig siralamasini etkileyen faktorleri ortaya koymak ve bu parametreler

ile takimlarin sezon sonunda topladiklar1 puanlar arasindaki iligkiyi analiz etmektir.

Analizimiz sonucunda, Bundesliga'da teknik performans ile toplam puan arasinda anlamlr iligkiler
bulunmustur. Literatiirdeki onceki g¢aligmalar teknik performansin sezon sonunda takim basarisi
tizerinde etkili oldugunu gostermistir (Kite ve Nevill, 2017; Yang ve ark., 2018; Konefal ve ark., 2019b;
Lepschy ve ark., 2020; Andrzejewski ve ark., 2022). Dahasi, bazi ¢aligsmalar futbolda basar1 i¢in teknik
performansin fiziksel performanstan daha 6nemli olabilecegini gostermistir (Liu ve ark., 2016; Konefal
ve ark., 2019a). Ornegin, Almanya Bundesliga'da yakin zamanda yapilan bir calisma, isabetlilikle ilgili
degiskenlerin (6rnegin kaleye sutlar veya gol verimliligi, basarili pas) kritik oldugu yo6niinde bir egilim
bildirmistir (Konefal ve ark., 2019b; Lepschy ve ark., 2020; Ergin ve ark., 2023). Ergin ve arkadaslari
(2023), 2020/21 sezonunda Bundesliga’da ilk dort ve son ii¢ sirada yer alan takimlarin gol
parametrelerinin lig tablosuna etkilerini aragtirmis, ¢aligmanin sonuglarina gore, gol girisimi, sut, kaleye
sut, basarili pas ve kilit pas sayilarinin siralamayi etkiledigini bildirmislerdir. Benzer sonuglar,
magclardan galip ayrilmak i¢in hangi parametrelerin daha etkili oldugunu belirlemek amaciyla yapilan
calismalardan da elde edilmistir (Zhou ve ark., 2018; Coskuner ve ark., 2020; Giirkan ve ark., 2020;
Bilgin & Miiniroglu, 2022; Giirkan, 2023; Praca ve ark., 2023). Arastirmacilar, sut ve isabetli sut
ortalamalarmin takimlarin galibiyetlerinde etkili oldugunu bildirmislerdir. Tiim bu c¢aligmalarin

sonuglari bizim ¢alismamizin bulgulariyla benzerlik gostermektedir.

Ote yandan, literatiirdeki bazi calismalara gore, fiziksel performans, basarili teknik performansta
yardimci bir rol oynayabilmektedir (Hoppe ve ark., 2015; Chmura ve ark., 2017; Andrzejewski ve ark.,
2018; Yang ve ark., 2018). Ornegin bu ¢alismalardan birinde, mag kosu performansinin tek basina takim
basarisi ile anlamli bir iliskisi olmadigi, ancak topa sahip olma ile kosu performansi arasinda pozitif-

anlamli korelasyonlar oldugu sonucuna varilmigtir (Hoppe ve ark., 2015).

Yapilan analizler sonunda elde edilen bulgulari etkilemis olabilecek sinirliliklar bulunmaktadir.
Ornegin, bu galismanin kisitlamalarindan biri, yiiksek yogunluklu kosu mesafesi, sprint mesafesi,
toplam hizlanma veya yavaslama gibi fiziksel performans degiskenlerinin rapor edilememis olmasidir.
Bir diger sinirlama ise, bu tiir aragtirmalarin oyun pozisyonu, kondisyon seviyesi gibi farkli baglamsal
degiskenlerin etkisi de dikkate alinarak yazilmasi gerektigidir (Oliva-Lozano ve ark., 2021). Ayrica,
mevcut caligmada, 2022/23 futbol sezonunda Almanya Bundesliga’da oynanan maglar {izerine
odaklanilmistir. Bu nedenle, gelecekteki aragtirmalar, profesyonel futbolda hem fiziksel hem de teknik
performansin daha iyi anlasilmasi i¢in bu sinirlamalari dikkate alacak sekilde tasarlanabilir. Ayrica, kosu
parametrelerinin oyunu nasil etkilediginin daha iyi anlasilmasi i¢in tiim oyun 6rneklemindeki kosu

performansi analiz edilmelidir.
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Takimlarin topladiklar1 puanlar ile teknik performanslar1 arasinda anlamli etkilesimler
gozlendiginden, antrendrler uygun antrenman stratejileri gelistirmek i¢in bu ¢aligmanin sonuglarini
dikkate alabilirler. Takimlarin sezon sonunda daha basarili olabilmeleri i¢in topa sahip olmayi, sut
atmay1 ve topu olumlu kullanmay1 6grenmeleri, yakaladiklar1 firsatlar1 olumlu degerlendirmeleri ve
ozellikle attiklar1 gol sayisii artirip yedikleri gol sayisin1 azaltmalari gerekmektedir. Ote yandan, kosu
performansi ile takim basarist arasinda bir iliski bulunamamis olsa da iist liglerdeki takimlarin kosu
aktivitelerinin neredeyse esit oldugu diistiniildiiglinde, bu durum kosu performansinin {istiinlitk kurma
ya da rakiple rekabet etme agisindan mevcut seviyenin altina diismemesi, aksine korunmasi ya da
gelistirilmesi gerektigi anlamina gelmektedir. Dolayisiyla bu sonuclar, profesyonel takimlarin

oyunlarini hangi yonde gelistirebilecekleri konusunda pratik ¢ikarimlara sahip olabilir.
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