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ABSTRACT

Although scientific knowledge about technical—tactical performance indicators in the Chinese Super
League has advanced in recent years, there is still a knowledge gap regarding set-piece actions.
Therefore, the aims of this study were: (1) to describe corner kicks in the 2020 Chinese Super League
and (2) to identify which criteria influence the outcome of corner kicks, as well as to uncover the
interactions between criteria that provide a higher probability of success in these actions. Using a
nomothetic, punctual, and multidimensional observational design, 1,272 corner kicks from the 2020
Chinese Super League were analyzed, along with their association with success in these actions,
defined as the achievement of a goal or a shot. The criteria that showed a statistically significant
influence on the outcome of corner kicks were the timing of the action, the position of the corner kick,



the number of attacking players, the number of attackers involved, the zone to which the pass was
directed, and the final zone of the play. Furthermore, according to the results obtained from the
decision tree model, the involvement of 3—4 players and the use of aerial connections in attacks
originating from corner kicks can achieve a higher success rate. These results may be useful for the
implementation of specific training tasks for set-piece actions.

Keywords: high performance football, set pieces, multivariate analysis, bivariate analysis, football
training.

RESUMEN

Aunque el conocimiento cientifico sobre los indicadores de rendimiento técnico-tacticos en la
Superliga China ha avanzado en los ultimos afios, todavia existe una brecha de conocimiento sobre el
conocimiento de las acciones a balon parado. Por ello, los objetivos de este estudio fueron: (1) describir
los saques de esquina en la Superliga China de 2020 y (2) identificar qué criterios modifican el
resultado de los saques de esquina, asi como descubrir las interacciones entre criterios que
proporcionan una mayor probabilidad de éxito en estas acciones. Mediante un disefio observacional
nomotético, puntual, y multidimensional, se analizaron 1272 saques de esquina de la Superliga China
2020 y su asociacion con el éxito en estas acciones, considerado como la consecucion de gol o tiro.
Los criterios que mostraron una influencia estadisticamente significativa en el resultado de los saques
de esquina fueron la temporalidad de la accién, la posicion del saque de esquina, el numero de
jugadores en ataque, el numero de atacantes implicados, la zona a la que se dirige el pase y la zona
final de la jugada. Por otro lado, segun los resultados obtenidos del modelo de arbol de decision, la
intervencion de 3-4 jugadores y el uso de conexiones aéreas en los ataques procedentes de saques de
esquina pueden alcanzar un mayor porcentaje de éxito. Estos resultados pueden ser utiles en la
implementacion de tareas de entrenamiento especificas para las acciones a balon parado.

Palabras clave: futbol de alto rendimiento, acciones a balon parado, analisis multivariado, anélisis
bivariado, entrenamiento en futbol.

INTRODUCTION

Chinese football has experienced remarkable growth in the last two decades due to government efforts
(Hong et al., 2005; Hong & Zhouxiang, 2013), enabling the creation of an institutionalized system of
sports clubs (Tan & Bairner, 2010). Despite these efforts, Chinese football has not yet reached its
intended sporting potential. The Chinese men's national team has never surpassed the 37th position in
the FIFA rankings and has only qualified for the final stage of the World Cup in 2002. In the realm of
research, several authors have analyzed different aspects of the Chinese football context (Cockayne et
al., 2021; Qian et al., 2017). In aspects of team technical style, Lago-Pefias et al. (2018) selected 240
matches from the 2016 Chinese Super League season to understand the playing style of participating
teams. In terms of physical and technical aspects, on the one hand, Zhou et al. (2018) examined the
seasons from 2012 to 2017 in the Chinese Super League, assessing the impact of technical and physical
indicators on the game, as well as the influence of player age in the Chinese league (Zhou et al., 2021;
Zhou et al., 2020; Zhou et al., 2018). On the other hand, Yang et al. (2018) analyzed 240 matches from
the 2014 season to determine the impact of physical and technical aspects throughout the championship



on the final standings of teams. In a similar vein, Gong et al. (2021) measured different physical and
technical aspects to analyze their impact on ball possession in 237 matches from the 2019 Chinese
Super League. Despite these studies, however, only Niu et al. (2023) have conducted research on the
indirect free kicks in the Chinese Super League, there is still a knowledge gap regarding performance
indicators in Chinese football compared to other European leagues or international teams. One of these
gaps lies in the analysis of technical-tactical indicators, crucial in football performance (Ivan-Baragafio
et al., 2021), and in the analysis of set-piece actions.

Set-piece actions constitute the only moment in football when the ball is not in motion before play
begins. For this reason, this phase can be a key factor during high-performance matches (Maneiro,
2014). In relation to these actions, some studies have provided information on their characteristics and
influence on team performance. Yiannakos and Armatas (2006) analyzed goals scored in the 2004
Euro Cup in Portugal and found that 35.6% of goals originated from set-piece actions. These results
were similar to other published studies (Acar et al., 2008; Maneiro, 2014; Silva Puig, 2011).

Shortly after, Casal et al. (2014) expanded the sample size and demonstrated that 76% of them resulted
in a modification of the final match outcome, an aspect that was confirmed six years later in a study
conducted on more than 750 matches in the Brazilian League by Souza et al. (2021). Furthermore, a
novel and significant aspect of this study was to show that there was a higher probability of success
when the corner kick was executed in the last 30 minutes of the match, a finding confirmed by Prieto-
Lage etal. (2021). In the same year, the longitudinal study published by (Pulling et al., 2013) confirmed
the likelihood of successfully completing a corner kick when more than two players were involved,
and the ball was delivered to the far post. Continuing in the same line of research, Strafford et al.
(2019) found that the level of the opponent appears to be a criterion that conditions the outcome of
these actions. Similarly, in the first and second divisions of the Spanish league, a higher efficacy was
observed for teams executing corner kicks as the home team (Fernandez-Hermogenes et al., 2017).

In the longitudinal study, it is noteworthy to mention the research conducted by Maneiro et al. (2021),
analyzing 1704 corner kicks that took place in the 2010, 2014, and 2018 World Cups. It was observed
that the criterion with the most influence on the probability of success in this type of action was the
number of participating players. In the study conducted by Mitrotasios et al. (2021), analyzing 3620
corner kicks corresponding to the Spanish League, it was observed that a direct delivery into the
penalty area increased the probability of success.

Based on all the foregoing, these investigations highlight the differences between different leagues and
seasons, however, in our opinion, there is still a knowledge gap regarding this type of action in the
Chinese Super League. Consequently, the objectives of this study were: (1) to analyze and describe
corner kicks in the Chinese Super League in 2020, and (2) to identify the indicators that influence the
outcome of corner kicks, as well as to discover the interaction of criteria that provide a higher
probability of success in corner kicks.



METHOD

Research Design

This study was conducted using observational methodology (Anguera et al., 2000). Our observations
on corner kicks in the 2020 Chinese Super League fall within the third quadrant, considering the type
of design and the type of data we recorded. It involves an observational design that is nomothetic,
punctual, and multidimensional. The type of data was collected based on the duration parameter, which
entails the temporal recording of actions according to the time elapsed between one action and another
within the same match.

Participants

A total of 1272 corner kicks were analyzed, corresponding to the 160 matches of the 2020 Chinese
Super League. All corner kicks meeting the following inclusion criteria were coded: (1) the executing
team played the ball (either directly or indirectly) into the penalty area with the intention of concluding
the action (i.e., set-piece actions in which there was no clear intention to deliver the ball into the penalty
area were excluded), and (2) the duration of the play was equal to or less than five seconds ((Dufour,
1993; Olsen, 2013; Silva Puig, 2011). All matches were recorded from public television broadcasts
and analyzed post-event. Following the Belmont Report (1979), the use of public images for research
purposes does not require consent for the participants.

Observation and recording instrument

The observation instrument utilized in this study was adapted from Maneiro (2014) and comprised 18
criteria and 40 categories (Table 1). The adaptation of the initial observation instrument was carried
out by three of the study's authors (ZN, II-B, AA) following the procedure proposed by Anguera et al.
(2007), based on: (1) a prior theoretical framework (in this case, the rules of football) and (2) criteria
and categories empirically verified in other observational studies. Los autores encargados de la
elaboracion del instrumento de observacion presentaban mas de 20 afios de experiencia en metodologia
observacional.

The recording of corner kick actions was conducted using LINCE PLUS V. 1.3.2® software (Soto et
al., 2019).

Table 1
The observation instrument of corner kick

Criterion Category
Win (RTG)
Temp"”;: Draw (RTE)
resu Loss (RTP)
1: 0-30' (1)
Time 2:31'-60' (2)
3:61'-90' (3)
Position of Right (LSR)
corner Left (LSL)
Natural: Taken with the right foot from the right side or taken
Laterality with the left foot from the left side. (LGN)
of corner Switched: Taken with the left foot from the right side or taken

with the right foot from the left side. (LGC)




Number of
players in attack

2-3: 2 or 3 observed players are directly involved in the
offensive phase of the corner kick. (JA2-3)

4-5: 4 or 5 observed players are directly involved in the
offensive phase of the corner kick. (JA4-5)

6 or more: 6 or more observed players are directly involved in
the offensive phase of the corner kick. (JAMAS6)

Number of
players on defense

4-5: 4 or 5 opposing players are directly involved in the
defensive phase of the corner kick. (JD4-5)

6 or more: 6 or more opposing players are directly involved in
the defensive phase of the corner kick. (JD6MANS)

Interaction
context in end zone

Inferiority: The number of offensive players is lower than the
number of defensive players. (COIIN)

Equality: The number of offensive players is equal to the
number of defensive players. (COIIG)

Delivery of
ball

Direct delivery: The observed player sends the ball to the
finishing zone with just one touch on the ball. (EBFED)

Indirect delivery: Before sending the ball to the finishing zone,
the observed player cooperates with teammates and uses more than one
touch on the ball. (EDFEI)

Path of ball

Ground: The ball is sent to the finishing zone, always
contacting the playing surface, without showing an aerial trajectory.
(TBTRS)

Air: The ball is sent to the finishing zone without contacting
the ground. (TBTA)

Type of

marking used by
the defending team
in the finishing zone

Individual: Each attacker is marked by one defender. (MARI)

Zonal: Each opposing player is responsible for occupying a
zone in the penalty area; each opposing player will defend in their
designated zone. (MARZ)

Combined: Some opposing players execute zonal marking,
while another group of opposing players executes individual marking.

(MARC)
Number of Zero (DPN)
defenders on the One (DPU)
posts Two (DPD)
1-2: 1 or 2 observed players are involved in the ball attack.
Number of (NAII-2)
attackers involved 3-4: 3 or 4 observed players are involved in the ball attack.
(NAI3-4)
Zone to Near post (ZEPPPP)
which pass is made Far post (ZEPPSP)
End zone of Near post (ZFJPP)
the play Far post (ZFJSP)
Static: During the offensive phase of the corner kick, more
than 50% of the observed players maintain their initial attacking
Offensive positions.
organization Dynamic: The initial attacking positions of the more than 50%
of observed players vary during the offensive phase of the corner kick.
(MODD)
Goal (G)
Rt
Not success (N)
Data Quality Control

Data quality control in this study followed the procedure outlined by Losada and Manolov (2015),
aiming to verify the consistency of Cohen's Kappa coefficient (1960) among each observer. At the



moment of the registration, two of the observers held a Doctorate in Sport Sciences and the third
observer was enrolled in the PhD programme. To train the observers, five two-hour training sessions
were conducted, analyzing a total of 100 randomly selected records.

The average value of Cohen's Kappa coefficient was .848 [Range: .878-.802], which can be considered
excellent according to the Landis and Koch (1977) scale, an aspect that allows the use of this
instrument in similar studies (Table 2).

Table 2
Kappa values and average Kappa for corner kick

Observers Kappa Average Kappa
Observer 1- Observer 2 0.863
Observer 1- Observer 3 0.878
Observer 2- Observer 3 0.802 0.848

Data analysis

Three types of analyses were conducted in this study. First, absolute and relative frequencies were
analyzed for each criterion of the observation instrument. Second, it was examined whether significant
differences existed between the categories "Shot/No Shot" and "Goal/No Goal" for each criterion using
contingency table procedures. The presence of differences was tested using the Chi-square statistic
(p<.05), and the effect size was quantified using the contingency coefficient. Finally, a classification
model was developed using the decision tree technique, previously successfully applied in football
performance analysis (Casal et al., 2017; Ivan-Baragafio et al., 2021; Maneiro et al., 2019). The tree-
growing method employed was CHAID (Chi Squared Automatic Interaction Detection). The recoded
variable "Shot (Goal, Shot) /No Shot" was introduced as the dependent variable. The maximum tree
depth was set at three levels, with a minimum of 100 cases for the parent node and 50 for the child
node.

All analyses were performed using the SPSS 25.0 software (IBM Corp. Released 2017. IBM SPSS
Statistics for Windows, Version 25, IBM Corp., Armonk, NY, USA).

RESULTS

A total of 1272 corner kicks were analyzed across 160 matches, resulting in an average of 7.95 corner
kicks executed per match.

Of these 1272 corner kicks, only 41 (3.2%) resulted in a goal, 254 (20.6%) ended with a shot, and the
remaining 76.2% concluded unsuccessfully for the attacking team. Regarding the effectiveness of the
attack, we observe the cumulative frequency of outcomes, and 303 (23.8%) of the corner kicks
achieved success.

Table 3 presents the count of absolute and relative frequencies for each criterion included in the
observation instrument. Teams tended to take more corner kicks when the score was tied (46.3%).
Most corner kicks were executed with the involvement of 4-5 players in attack and 6 or more in



defense. In most instances, these corner kicks were executed through a direct aerial delivery into the
penalty area (87.8%), and only one or two players from the attacking team were involved with the ball

(89.9%). Combined defense was used by 80.7% of the teams, and there were more static ones
(56.4%) than dynamic attacks (43.6%). The ball was predominantly delivered to the near post (70.6%),
and the action predominantly concluded in that area (61.9%).

Table 3
Descriptive analysis of corner kicks

Criterion Category N %

Win 266 20.90%
Match Status Draw 589 46.30%
Loss 417 32.80%
1 358 28.10%
Time 2 431 33.90%
3 483 38.00%
Position of corner Right 632 49.70%
Left 640 50.30%
Laterality of corner N?t“ral 786 61.80%
Switched 486 38.20%
2-3 20 1.60%
Number of players in attack 4-5 815 64.10%
6 or more 437 34.40%

o
Number of players on defense 6 Offmre 1 éé 0 909'.9100;)
Interaction context in end zone InferiF) rity 1264 99.40%
Superiority 8 0.60%
. Direct deliver 1139 89.50%
Delivery of ball Indirect denveryy 133 10.50%
Path of ball Ground 155 12.20%
Air 1117 87.80%
Type of marking used by the Individual 7 0.60%
defending team in the finishing Zonal 238 18.70%
zone Combined 1027 80.70%
Zero 909 71.50%
Number of defenders on the posts One 289 22.70%
Two 74 5.80%
. 1-2 1143 89.90%
Number of attackers involved 3.4 129 10.10%
. . Near post 898 70.60%
Zone to which pass is made Far plz)st 374 29 40%
Near post 787 61.90%
End zone of the play Far ppost 485 38.10%
Offensive organization Statlc' 718 56.40%
Dynamic 554 43.60%
Goal 41 3.20%
Result of corner Shot 262 20.60%
Not success 969 76.20%

Note. N = number of observations for the categories, % = percentage of the total observed.



Table 3 presents the bivariate results based on the categories Shot/No Shot. The criteria that showed
statistically significant differences were Time (¥2=6.16, p<.05), Position of corner (¥2=5.28, p<.05),
Number of players in attack (¥2=6.79, p<.001), Number of attackers involved (¥2=115.41, p<.001),
Zone to which pass is made (¥2=9.12, p<.001), and End zone of the play (y2=11.91, p<.001).

Table 4
Bivariate results of corner kicks based on Shot/No shot.

Criterion Category E E% NE NE% 1 P (C:(:)l;tf'
Win 63 5.0 203 16.0
Match Status Draw 143 11.2 446 35.1 0.14 0.93 0.01
Loss 97 7.6 320 25.2
1 72" 5.7 286" 225
Time 2 99 7.8 332 26.1 6.16 <.05 0.07
3 132" 104 351" 276
.. Right 168" 132 464™ 365
Position of corner Loft 135" 106 505" 397 5.28 <.05 0.06
. Natural 128 10.1 358 28.1
Laterality of corner Switched 175 138 611 480 2.75 0.09 0.04
Number of players in 2-3 7., 06 13 -0
attack 4-5 176 13.8 639 50.2 6.79 <.001 0.07
6 0 more 120" 9.4 317" 249
Numbe(r1 offplayers 4-5 4 0.3 8 0.6 0.60 043 0.02
on defense 6 0 more 299 235 961 75.6
Interaction context in Inferlo?lty 300 23.6 964 75.8 0.83 036 0.02
end zone Equality 3 0.2 5 0.4
. Direct delivery 268 21.1 871 68.5
Delivery ofball 1 ot delivery 35 28 98 77 031 047002
Ground 45 3.5 258 8.6
Path of ball Air 110 203 859 675 2.64 0.10 0.05
Type of marking Individual 1 0.1 6 0.5
used by the
defending team in Zonal 61 48 177 139 08 065 003
the finishing zone Combined 241 189 786 61.8
Zero 220 17.3 689 54.2
N“mgrfrﬂ?i dzizlders One 68 53 221 174 060 074 0.2
P Two 15 12 59 46
Number of attackers 1-2 223* 17.5 92(*)* 72.3 115.41 <001 0.29
involved 3-4 80 63 49 3.9
Zone to which pass is Near post 193" 152 705" 554
made Far post 110 8.6 264" 208 9.12 <001 0.08
End zone of the play ~ earpost 1620 127625 491y 91 g0 g
Far post 141" 11.1 344"  27.0
Offe.nsn{e Static 184 14.5 534 42 296 0.09 0.05
organization Dynamic 119 9.4 433 34.2

Note. E% = percentage of success, NE% = percentage of non-success. * = More observed values than expected obtained
from adjusted residuals (p<.05) for each category, ** = Less observed values than expected.

Table 4 displays the bivariate results based on the criterion Goal/No Goal. The criteria that exhibited
a statistically significant influence with this criterion were: Time (¥2=6.99, p<.05), Number of



attackers involved (¥2=43.86, p<.001), Zone to which pass is made (¥2=5.25, p<0.05), and End zone
of the play (¥2=12.60, p<.001).

Table 5
Bivariate results of corner kicks based on Goal/No goal.

o G NG ) Cont.
Criterion Category G % NG % X | Coef
Win 11 0.9 255 20.0
Match Status Draw 16 1.3 573 45.0 1.33 0.51 0.03
Loss 15 1.2 402 31.6
1 7 0.6 3517 27.6
Time 2 11 0.9 420 33.0 6.99 <.05 0.07
3 24" 1.9 459™ 36.1
.. Right 24 1.9 576 453
Position of corner Leoft 13 1.4 533 458 0.97 0.33 0.03
. Natural 19 1.5 467 36.7
Laterality of corner Switched 23 18 763 60.0 091 0.34 0.03
Number of players in 2-3 0 0.0 20 1.6
attafk Y 4-5 26 20 789 620  0.89 0.64  0.03
6 0 more 16 1.3 421 33.1
4-5 0 0.0 12 0.9
Number of players on 041 0.52 0.02
defense 6 0 more 42 33 1218 958
Intera(;tlllc()inzc(:)(l)lr;text n Inferiority 42 33 1222 96.1 028 0.60 0.02
Equality 0 0.0 8 0.6
d];‘irve;rt 39 31 1100 865
Delivery of ball o dim{ 0.51 048  0.02
. 3 0.2 130 10.2
delivery
Ground 3 0.2 152 11.9
Path of ball Air 39 31 1078 24,7 1.03 0.31 0.03
Individual 0 0 7 0.6
Type of marking used
by the defending team Zonal 9 0.7 229 18.0 0.44 0.80 0.02

in the finishing zone
Combined 33 2.6 994 78.1

Zero 32 2.5 877 68.9
Numberﬂ?f def‘:nders One 8§ 06 281 221 048 0.79  0.02
on the posts Two 2 02 7 5.7
Numb.er of attackers 1-2 25* 2.0 11 li 87.9 43.86 <001 018
involved 3-4 17 13 112 8.8
Zone to which pass is Near post 23" 1.8 875" 68.8
made Far post 19" 1.5 355" 279 323 <0 0.06

Near post 157 1.2 772" 60.7

End zone of the play . - 12.60 <.001 0.10
Far post 27 2.1 458 36.0
. L Static 29 2.3 689 54.2
Offensive organization Dynamic 13 10 541 45 2.80 0.09 0.05

Note. E% = percentage of success, NE% = percentage of non-success. * = More observed values than expected obtained
from adjusted residuals (p<.05) for each category, ** = Less observed values than expected.

Finally, the decision tree model is presented in figure 1 using Shot/No Shot as the dependent variable
in the corner kicks.



Figure 1.
Decision tree model
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The decision tree presented an initial node 0 based on the corner kick outcome with 1272 observations,
and most of No success (969 cases, 76.2%) and 303 cases (23.8%) with Success. The next criterion
introduced by the algorithm was the Number of attackers involved (y2=115.411; p<.001), branching
into two nodes corresponding to the categories Number of attackers involved 1-2 and Number of
attackers involved 3-4. In this split, we can observe that the category Number of attackers involved 3-
4 has a higher probability of success compared to Number of attackers involved 1-2. In node 1 (NAII-
2), we observe a total of 1143 observations, with 80.5% corresponding to No success, while in node 2
(NAI3-4), we observe that out of the total 129 observations, 62.0% would correspond to Success, and
38.0% to No success.

The next predictive criterion introduced by the algorithm is developed based on the Number of
attackers involved 1-2 category, being the Zone to Which Pass is Made (¥2=14.484, p<.001). Node 3
(Zone to Which Pass is Made, near post) presented 351 observations, with a Success probability of



34.1% and 73.8% No success. On the other hand, node 4 (Zone to Which Pass is Made, far post)
presented 792 observations and yielded a Success probability of 16.5%. Nodes 5 and 6 of the decision
tree are terminal and introduce the Ball trajectory in its delivery to the finishing area as a predictive
criterion (y2=5.004, p<.025). We observe that node 5 had 79 observations and achieved probabilities
of 69.6% Success when the player delivered the ball through an aerial trajectory. Meanwhile, in node
6, we observe that out of a total of 50 observations, 50% correspond to Success with the Ground-level
trajectory category.

Continuing with the interpretation of the decision tree vertically, from node 3, two nodes emerged
based on the Number of players in attack criterion (¥2=6.792, p<.027). Node 7 was terminal and
presented 132 observations with a Success probability of 34.1% when 6 or more players were able to
participate in the attack. On the other hand, in node 8, we can observe that out of a total of 219
observations, 21.5% correspond to the Success outcome. Nodes 9 and 10 introduced Position of corner
as a predictive criterion based on the criterion Delivery zone, far post (¥2=8.228, p<.004). Thus, node
9 with the Right category presented a total of 393 observations, of which 79.6% would correspond to
No success, and 20.4% to Success. Node 10, on the other hand, presented 399 observations and yielded
a Success probability of 12.8% with the Left category.

From node 8 (1-2 players, Delivery zone, far post, and 2 to 5 players in attack), the next predictive
criterion introduced by the algorithm is Laterality of corner (¥2=5.704, p<.017) and branches into
nodes corresponding to the categories Natural and Switched, forming terminal nodes 11 and 12. Node
11 introduced the Natural criterion and presented a total of 88 observations with a probability of 29.5%
of achieving Success. On the other hand, node 12 presented a total of 131 observations and yielded a
Success probability of 16% under the Switched category.

Two other terminal nodes that can be consulted in the decision tree were terminal nodes 13 and 14,
introducing the Time as a predictive criterion (32=6.306, p<.036). Node 13 presented a total of 258
observations (83.3% No success; 16.7% Success) under the influence of categories 1 and 2, while in
node 14, there was a slight increase in the probability of Success (27.4%) in actions that took place
under the influence of category 3.

Finally, the last predictive criterion introduced by the algorithm unfolded from node 10 (Number of
players 1 or 2, Delivery zone, near post, and lateral pass left), being the Path of ball (¥2=6.453, p<.011)
the criterion that became part of the algorithm's interaction. From this decision node, nodes 15 and 16
were deployed, both terminals. Node 15 presents 349 actions with a Success probability of 11.2%
when the ball was delivered to the area through an aerial trajectory. On the other hand, this probability
of success increased slightly to 24% in node 16 (n=50) under the influence of the Ground category.

DISCUSSION

The objectives of this study were: (1) to analyze and describe corner kicks in the Chinese Super League
in 2020, and (2) to identify the indicators that influence the outcome of corner kicks, as well as to
recognize the interaction of criteria that provide a higher probability of success in corner kicks.

In 160 matches of the 2020 Superliga, a total of 1391 corner kicks were executed, suggesting an
average of 8.69 corner kicks per match, however, out of 1391 corner kick, 119 were eliminated for not
meeting the inclusion criteria of the present study. Mitrotasios et al. (2021) analysis of corner kicks in



the Greek Super League 2018-2019 found an average of 6.72 executed per match. The average corner
kick execution in the 50 matches of the Premier League recorded by Pulling et al. (2013) for the 2011-
2012 season was also 8.72, results that are more consistent with those of the present study.

Out of a total of 1272 corner kicks analyzed, 303 (23.2%) ended in a shot on goal, indicating that 3 out
of every 4 corner kicks were clearly ineffective. These findings align with the results reported by De
Baranda and Lopez-Riquelme (2012) and Silva Puig (2011). Regarding whether the corner kick
resulted in a goal or not, the available data from this research align with previous investigations.
Specifically, it has been found that only 3.2% of corner kicks end in a goal, a finding consistent with
earlier research (Arda et al., 2014; Strafford et al., 2019). These similar goal-scoring efficiency values
across different championships may indicate a stable trend in success.

In 2020, there were 16 teams in the Chinese Super League, and we recorded 1272 corner kicks,
averaging 7.95 corner kicks per team. Regarding the defense of corner kicks, only six teams were
above the average in terms of the number of corners defended. However, it is noteworthy that these
six teams finished in the lower-middle part of the table. Jiangsu Suning defended only 58 corners
(4.6%), the lowest number, and they became the champions of the 2020 Chinese Super League as well.
There is very little literature on the analysis of teams' corner kick performance, and we only describe
it to address the first of the specific objectives: describing the development and action of corner kicks
in the 2020 Chinese Super League. However, from the described data, it is evident that a comparison
or study of each team's corner kick strategy could be valuable, serving as a direction for future research.
It is observed that the highest number of corner kicks occurred in the period between the 61st minute
and the end of the match, and the success rate of these actions was also higher. A significant association
is noted between the criteria Temporality of the action and shot/no shot (¥2=6.16, p<.04) and goal/no
goal (¥2=6.99, p<.03). This observation aligns with much of the existing literature (Arda et al., 2014;
Casal et al., 2015; Kubayi, 2020; Maneiro et al., 2021). On one hand, with the changing conditions
and the decrease in player strength, the game becomes more open, and attacking players have more
space to exploit and create goal-scoring opportunities (Ensum et al., 2005), resulting in more corner
kicks being awarded. On the other hand, player fatigue may lead to reduced concentration (Armatas et
al., 2007). Another factor to consider is the tactics developed in the second half, which may be more
successful compared to the first half (Sarmento et al., 2014).

Regarding position of corner kick, in most of the research, the execution from one side of the attack
or the other has no impact on the success rate. However, a significant association was found between
the laterality of the corner kick and the Success outcome in the 2020 Chinese Super League (y2=5.28,
p<.02), a finding that aligns with the results of Sanchez-Flores et al. (2012). And this study also
emphasizes that this may not be pivotal in the outcome. The statistical significance of this variable still
needs to be tested in further studies of this nature.

In most of the literature (Maneiro et al., 2021; Prieto-Lage et al., 2021), the number of attacking players
involved has no effect on the outcome of corner kicks. However, in this study, a significant effect was
found between the criterion of the number of players in attack and shot/no shot (¥2=6.79, p<.03), with
corner kicks being more likely to be successful when only 2-3 attacking players are in the area. This
is an unusual statistic, as the statistical results revealed that with fewer attacking players (2-3), the
success rate was higher, possibly due to the reduced attention and concentration of the defending team
towards the attacking team with fewer players, or alternatively due to a recurrent scenario in which
exactly three players are involved in the action—the taker, the crosser, and the finisher—which may
lead to an oversampling of this type of action that typically ends successfully.



However, in this study, there was no significant association between the method of delivering the ball
into the area and the outcome of corner kicks, contradicting other studies. For instance, Souza et al.
(2021) and Mitrotasios et al. (2021) found that delivering the ball directly into the area was more
efficient, but Arda et al. (2014), Casal et al. (2015), and De Baranda and Lopez-Riquelme (2012), on
the other hand, discovered that delivering the ball into the area indirectly was more efficient. This
discrepancy may be because this type of delivery forces defenders to abandon the defensive method
they have developed previously (Maneiro et al., 2017).

Although the most common action involves only the intervention of 1-2 players, when 3-4 players are
involved in the corner kick, higher efficiency rates are observed. This aligns with most studies (Arda
et al., 2014; Casal et al., 2015; Maneiro et al., 2021; Prieto-Lage et al., 2021). However, Mitrotasios
et al. (2021), in their analysis of corner kicks in the 2019-2020 La Liga Santander season, discovered
that it was more likely for teams to be successful in finishing when only 1-2 attacking players were
involved.

This result could be due, on the one hand, to the pre-designed tactics breaking the defensive strategy
of the defending players, and, on the other hand, to the fact that 86.1% of the goals scored resulted
from the attacking team winning the first aerial confrontation (Souza et al., 2021).

About the Delivery zone of the primary pass, we found that most corner kicks were directed to the
near post area, aligning with the findings of De Baranda and Lopez-Riquelme (2012); Maneiro et al.
(2021); Kubayi and Larkin (2019); and Sanchez-Flores et al. (2012). However, higher efficiency was
achieved by delivering the ball to the far post area. This result is consistent with the conclusions of
Maneiro et al. (2021); Kubayi and Larkin (2019); and Pulling and Newton (2017), but contradicts the
findings of Carling et al. (2007); Pulling (2015); and Prieto-Lage et al. (2021), which suggest that
delivering the ball to the near post is more likely to yield positive results. This may be because
delivering the ball to the far post gives attacking players more time to prepare, and players from the
near post area interfere with defenders, making delivering the ball to the far post appear more effective.
As for the Finishing zone of the play, although most corner kicks were executed in the near post area,
corner kicks in the far post area were more likely to be fruitful. This result is consistent with the
findings of Ard4 et al. (2014) and Casal et al. (2015), but conflicts with the results of Borras and Sainz
de Baranda Andujar (2005) and Sanchez-Flores et al. (2012), which suggest that corner kicks are more
likely to be headed towards the near post to achieve positive outcomes.

So far, we have finished analyzing a subdimension of the observation instrument, and many criteria
have proven to have a key impact on the outcome of corner kicks. The work of Ivan-Baragafio et al.
(2021) considers that factors such as chance, uncertainty, or variability, which are currently not
sufficiently researched, may potentially modulate many of the criteria associated with success in these
actions. Therefore, a multivariate analysis is justified from this perspective, as it helps integrate
irregular variables, predict, and draw valid conclusions. To achieve this, a decision tree model has been
implemented to analyze the subdimensions that may impact the completion of corner kicks.

In this study, it has been observed that the involvement of 3-4 players in the attack, sending the ball
into the area through an aerial trajectory, would have a higher likelihood of achieving a shot in a corner
kick. However, the participation of 3-4 players in the attack and delivering the ball into the area through
a ground-level trajectory also had a similar success rate.

Regarding the multivariate results, in this regard, these findings align with those of Arda et al. (2014),
Casal et al. (2015) and Maneiro et al. (2021), who found that the chances of a corner kick ending with
a shot were higher when three or four players participated dynamically in the action.



Despite the results obtained in this study, it should be noted that the examination of a single
competition and a single season reduces the external validity when extrapolating results. Additionally,
it is important to take into account that the particular context of the 2020 season in the Chinese Super
League, played at neutral venues without spectators due to COVID-19, may represent a confounding
factor with a direct influence that should be considered in future studies. Therefore, future research on
set-piece analysis should focus on studying multiple competitions simultaneously and over several
seasons.

On a practical level, the results of this study can serve as a foundation for training strategies in these
types of actions. Thus, coaching staff may prepare rehearsed actions in which, through prior training,
3 or 4 players participate around the ball, utilizing aerial connections that are more likely to be fruitful.
This can increase the chances of offensive success in corner kicks.

CONCLUSIONS

From this study, various conclusions can be drawn. Firstly, while there are differences compared to
other competitions, corner kicks in the Chinese Super League are infrequent and exhibit low efficiency,
consistent with most previous studies. Secondly, the criteria of Temporality of the action, Position of
corner, Number of players in attack, Number of attackers involved, Main Pass Sending Zone and End
zone of the play modified the probability of successfully concluding corner kicks in the 2020 Chinese
Super League. Lastly, strategies that teams may adopt to increase success should focus on developing
set-piece actions where 3 or 4 players participate, utilizing aerial connections. In addition, the
methodological contribution—based on observational methodology and the application of the decision
tree technique—helps to consolidate the use of multivariate techniques in this type of analysis and
facilitates a clearer interpretation for practitioners.

REFERENCES

Acar, M., Yapicioglu, B., Arikan, N., Yalcin, S., Ates, N., & Ergun, M. (2008). Analysis of goals
scored in the 2006 World Cup. In Science and football VI (pp. 261-268). Routledge.

Anguera, M. T., Blanco, A., Losada, J. L., & Hernandez, A. (2000). La metodologia observacional en
el deporte: conceptos basicos. Lecturas: EF y Deportes. Revista Digital, 24(5), 63-82.

Anguera, M. T., Magnusson, M., & Jonsson, G. (2007). Instrumentos no estandar: planteamiento,
desarrollo y posibilidades. Avances en medicion, 5(1), 63-82.

Arda, T. S., Maneiro, R. D., Boubeta, A. R., Lopez, J. L. L., & Sanjurjo, C. A. C. (2014). Analisis de
la eficacia de los saques de esquina en la copa del mundo de futbol 2010. Un intento de
identificacion de variables explicativas. Revista de Psicologia del deporte, 23(1), 165-172.

Armatas, V., Yiannakos, A., & Sileloglou, P. (2007). Relationship between time and goal scoring in
soccer games: Analysis of three World Cups. International Journal of Performance Analysis in
Sport, 7(2), 48-58. https://doi.org/10.1080/24748668.2007.11868396


https://doi.org/10.1080/24748668.2007.11868396

Borras, D., & Sainz de Barandar, P. (2005). Analisis del coérner en funcion del momento del partido en
el mundial de Corea y Japon 2002. Cultura Ciencia Deporte [CCD], 1(2).
https://doi.org/10.12800/ccd.v1i2.90

Carling, C., Williams, A. M., & Reilly, T. (2007). Handbook of soccer match analysis: A systematic
approach to improving performance. Routledge.

Casal, A. C., Maneiro, R., Arda, T., Losada, J. L., & Rial, A. (2014). Effectiveness of indirect free
kicks in elite soccer. International Journal of Performance Analysis in Sport, 14(3), 744-760.
https://doi.org/10.1080/24748668.2014.11868755

Casal, C. A., Maneiro, R., Arda, T., Losada, J. L., & Rial, A. (2017). Analysis of Corner Kick Success
in Elite Football. International Journal of Performance Analysis in Sport, 15(2), 430-451.
https://doi.org/10.1080/24748668.2015.11868805

Cockayne, D., Chadwick, S., & Sullivan, J. (2021). Chinese Football — From a State-Led Past to a
Digital  Future.  Journal  of  Global  Sport  Management,  7(3), 345-354.
https://doi.org/10.1080/24704067.2021.1883212

Cohen, J. (1960). A coefficient of agreement for nominal scales. Educational and psychological
measurement, 20(1), 37-46. https://doi.org/10.1177/001316446002000104

De Baranda, P. S., & Lopez-Riquelme, D. (2012). Analysis of corner kicks in relation to match status
in the 2006 World Cup. FEuropean Journal of Sport Science, 12(2), 121-129.
https://doi.org/10.1080/17461391.2010.551418

Dufour, W. (1993). Computer-assisted scouting in soccer. Science and football 11, 160-166.

Ensum, J., Pollard, R., & Taylor, S. (2005). Applications of logistic regression to shots at goal at
association football. Science and football V: The proceedings of the Fifth World Congress on
Science and Football,

Fernandez-Hermogenes, D., Camerino, O., & De Alcaraz, A. G. (2017). Set-piece offensive plays in
soccer. Apunts. Educacio Fisica i Esports, 129, 78-94. https://doi.org/10.5672/apunts.2014-
0983.es.(2017/3).129.06

Gong, B., Cui, Y., Zhang, S., Zhou, C., Yi, Q., & Gomez-Ruano, M.-A. (2021). Impact of technical
and physical key performance indicators on ball possession in the Chinese Super League.
International  Journal of  Performance  Analysis in  Sport, 21(6), 909-921.
https://doi.org/10.1080/24748668.2021.1957296

Hong, F., Wu, P., & Xiong, H. (2005). Beijing Ambitions: An Analysis of the Chinese Elite Sports
System and its Olympic Strategy for the 2008 Olympic Games. The International Journal of the
History of Sport, 22(4), 510-529. https://doi.org/10.1080/09523360500126336

Hong, F., & Zhouxiang, L. (2013). The Professionalisation and Commercialisation of Football in
China (1993-2013). The International Journal of the History of Sport, 30(14), 1637-1654.
https://doi.org/10.1080/09523367.2013.828710

Ivan-Baragano, 1., Maneiro, R., Losada, J. L., & Arda, A. (2021). Multivariate Analysis of the
Offensive Phase in High-Performance Women’s Soccer: A Mixed Methods Study. Sustainability,
13(11). https://doi.org/10.3390/sul3116379

Kubayi, A. (2020). Analysis of goal scoring patterns in the 2018 FIFA World Cup. Journal of Human
Kinetics, 71(1), 205-210. https://doi.org/10.2478/hukin-2019-0084

Kubayi, A., & Larkin, P. (2019). Analysis of teams’ corner kicks defensive strategies at the FIFA
World Cup 2018. International Journal of Performance Analysis in Sport, 19(5), 809-819.
https://doi.org/10.1080/24748668.2019.1660547


https://doi.org/10.12800/ccd.v1i2.90
https://doi.org/10.1080/24748668.2014.11868755
https://doi.org/10.1080/24748668.2015.11868805
https://doi.org/10.1080/24704067.2021.1883212
https://doi.org/10.1177/001316446002000104
https://doi.org/10.1080/17461391.2010.551418
https://doi.org/10.5672/apunts.2014-0983.es.(2017/3).129.06
https://doi.org/10.5672/apunts.2014-0983.es.(2017/3).129.06
https://doi.org/10.1080/24748668.2021.1957296
https://doi.org/10.1080/09523360500126336
https://doi.org/10.1080/09523367.2013.828710
https://doi.org/10.3390/su13116379
https://doi.org/10.2478/hukin-2019-0084
https://doi.org/10.1080/24748668.2019.1660547

Lago-Pefias, C., Gémez-Ruano, M., & Yang, G. (2018). Styles of play in professional soccer: an
approach of the Chinese Soccer Super League. International Journal of Performance Analysis in
Sport, 17(6), 1073-1084. https://doi.org/10.1080/24748668.2018.1431857

Landis, J. R., & Koch, G. G. (1977). The measurement of observer agreement for categorical data.
biometrics, 159-174. http://dx.doi.org/10.2307/2529310

Losada, J. L., & Manolov, R. (2015). The process of basic training, applied training, maintaining the
performance of an observer. Quality & Quantity, 49, 339-347. https://doi.org/10.1007/s11135-
014-9989-7

Maneiro, R. (2014). Analisis de las acciones a baldon parado en el futbol de alto rendimiento: saques
de esquina y tiros libres indirectos: un intento de identificacion de variables explicativas. Doctoral
Thesis [University of A Corufia].

Maneiro, R., Casal, C. A., Ard4, A., & Losada, J. L. (2019). Application of multivariant decision tree
technique in high performance football: The female and male corner kick. Plos One, 14(3),
€0212549. https://doi.org/10.1371/journal.pone.0212549

Maneiro, R., Losada, J. L., Portell, M., & Arda, A. (2021). Observational analysis of corner kicks in
high-level  football: A  mixed methods study. Sustainability, 13(14), 7562.
https://doi.org/10.3390/sul3147562

Maneiro, R. D., Losada Lopez, J. L., Casal Sanjurjo, C. A., & Arda Suérez, A. (2017). Andlisis
multivariante en las faltas indirectas de la FIFA World Cup 2014. Anales de Psicologia, 33(3).
https://doi.org/10.6018/analesps.33.3.271031

Mitrotasios, M., Casal, C., Armatas, V., Losada, J., & Maneiro, R. (2021). Analysis of Corner Kick
Success in Laliga Santander 2019/2020. European Journal Of Human Movement, 47, 8-22.
https://doi.org/10.21134/eurjhm.2021.47.2

Niu, Z., Baragafio, L. 1., & Sudrez, A. A. (2023). Analisis multivariante mediante arbol de decision de
los tiros libres indirectos en la Superliga China 2020. Retos: nuevas tendencias en educacion
fisica, deporte y recreacion, 48, 358-365. https://doi.org/10.47197/retos.v48.97650

Olsen, E. (2013). An analysis of goal scoring strategies in the World Championship in Mexico, 1986.
In Science and Football (Routledge Revivals) (pp. 373-376). Routledge.

Prieto-Lage, 1., Bermudez-Fernandez, D., Paramés-Gonzalez, A., & Gutiérrez-Santiago, A. (2021).
Analysis of the corner kick in football in the main European leagues during the 2017-2018 season.
International  Journal  of  Performance  Analysis in  Sport, 21(4), 611-629.
https://doi.org/10.1080/24748668.2021.1932146

Pulling, C. (2015). Long corner kicks in the English Premier League: Deliveries into the goal area and
critical area. Kinesiology, 47(2), 193-201.

Pulling, C., & Newton, J. (2017). Defending corner kicks in the English Premier League: near-post
guard systems. International Journal of Performance Analysis in Sport, 17(3), 283-292.
https://doi.org/10.1080/24748668.2017.1331577

Pulling, C., Robins, M., & Rixon, T. (2013). Defending corner kicks: analysis from the English
Premier League. International Journal of Performance Analysis in Sport, 13(1), 135-148.
https://doi.org/10.1080/24748668.2013.11868637

Qian, T. Y., Wang, J. J., Chou, W. W.-h., Kim, E., Zhang, J. J., & Gong, B. (2017). When the future
of Chinese soccer is at stake: Chinese youth’s attention, involvement and satisfaction.
International  Journal of Sports  Marketing and  Sponsorship, 18(1), 29-47.
https://doi.org/10.1108/1JSMS-09-2016-0065


https://doi.org/10.1080/24748668.2018.1431857
http://dx.doi.org/10.2307/2529310
https://doi.org/10.1007/s11135-014-9989-7
https://doi.org/10.1007/s11135-014-9989-7
https://doi.org/10.1371/journal.pone.0212549
https://doi.org/10.3390/su13147562
https://doi.org/10.6018/analesps.33.3.271031
https://doi.org/10.21134/eurjhm.2021.47.2
https://doi.org/10.47197/retos.v48.97650
https://doi.org/10.1080/24748668.2021.1932146
https://doi.org/10.1080/24748668.2017.1331577
https://doi.org/10.1080/24748668.2013.11868637
https://doi.org/10.1108/IJSMS-09-2016-0065

Sanchez-Flores, J., Garcia-Manso, J. M., Martin-Gonzalez, J. M., Ramos-Verde, E., Arriaza-Ardiles,
E., & Da Silva-Grigoletto, M. (2012). Analisis y evaluacion del lanzamiento de esquina (corner)
en el futbol de alto nivel. Revista Andaluza de Medicina del Deporte, 5(4), 140-146.

Sarmento, H., Marcelino, R., Anguera, M. T., CampaniCo, J., Matos, N., & LeitAo, J. C. (2014). Match
analysis in football: a systematic review. Journal of Sports Sciences, 32(20), 1831-1843.
https://doi.org/10.1080/02640414.2014.898852

Silva Puig, D. (2011). Praxis de las acciones a balén parado en futbol. Revision conceptual bajo las
teorias de la praxiologia motriz. Doctoral Thesis [Universitat Rovira i Virgili].

Soto, A., Camerino, O., Iglesias, X., Anguera, M. T., & Castaiier, M. (2019). LINCE PLUS: Research
software for behavior video analysis. Apunts. Educacio Fisica i Esports, 3(137), 149-153.
https://dx.doi.org/10.5672/apunts.2014-0983.es.(2019/3).137.11

Souza, A. S. S., Somavilla, G. H., Legnani, E., da Cunha Voser, R., Cardoso, M. S., & Moraes, J. C.
(2021). Analise dos gols de cobrangas de escanteio diretas a area de pénalti no campeonato
brasileiro série a temporadas 2018 e 2019. RBFF-Revista Brasileira de Futsal e Futebol, 13(53),
297-308.

Strafford, B. W., Smith, A., North, J. S., & Stone, J. A. (2019). Comparative analysis of the top six
and bottom six teams’ corner kick strategies in the 2015/2016 English Premier League.
International  Journal  of  Performance  Analysis in  Sport, 19(6), 904-918.
https://doi.org/10.1080/24748668.2019.1677379

Tan, T.-C., & Bairner, A. (2010). Globalization and Chinese Sport Policy: The Case of Elite Football
in the People's Republic of China. The China Quarterly, 203, 581-600.
https://doi.org/10.1017/s0305741010000603

United States. National Commission for the Protection of Human Subjects of Biomedical, B. R. (1978).
The Belmont report: ethical principles and guidelines for the protection of human subjects of
research (Vol. 1). Department of Health, Education, and Welfare, National Commission for the
Protection of Human Subjects of Biomedical and Behavioral Research.

Yang, G., Leicht, A. S., Lago, C., & Gomez, M. A. (2018). Key team physical and technical
performance indicators indicative of team quality in the soccer Chinese super league. Res Sports
Med, 26(2), 158-167. https://doi.org/10.1080/15438627.2018.1431539

Yiannakos, A., & Armatas, V. (2006). Evaluation of the goal scoring patterns in European
Championship in Portugal 2004. International Journal of Performance Analysis in Sport, 6(1),
178-188. https://doi.org/10.1080/24748668.2006.11868366

Zhou, C., Calvo, A. L., Robertson, S., & Gomez, M. A. (2021). Long-term influence of technical,
physical performance indicators and situational variables on match outcome in male professional
Chinese soccer. J Sports Sci, 39(6), 598-608. https://doi.org/10.1080/02640414.2020.1836793

Zhou, C., Lorenzo, A., Gomez, M.-A., & Palao, J. M. (2020). Players’ match demands according to
age and playing position in professional male soccer players. International Journal of
Performance Analysis in Sport, 20(3), 389-405. https://doi.org/10.1080/24748668.2020.1753979

Zhou, C., Zhang, S., Lorenzo Calvo, A., & Cui, Y. (2018). Chinese soccer association super league,
2012-2017: key performance indicators in balance games. International Journal of Performance
Analysis in Sport, 18(4), 645-656. https://doi.org/10.1080/24748668.2018.1509254


https://doi.org/10.1080/02640414.2014.898852
https://dx.doi.org/10.5672/apunts.2014-0983.es.(2019/3).137.11
https://doi.org/10.1080/24748668.2019.1677379
https://doi.org/10.1017/s0305741010000603
https://doi.org/10.1080/15438627.2018.1431539
https://doi.org/10.1080/24748668.2006.11868366
https://doi.org/10.1080/02640414.2020.1836793
https://doi.org/10.1080/24748668.2020.1753979
https://doi.org/10.1080/24748668.2018.1509254

