2026 (Mayo), Retos, 78, 283-294

ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

Analysis of the frequency of goals scored in the 2023 Women's

Soccer World Cup

Andlisis de la frecuencia de los goles anotados en el Mundial De Fiithol Femenino 2023

Authors
|
Sofia Lépez-Araya !

Jorge Salas 2

Pablo Lépez-Sierra 3

Sergio J. Ibafez *

13,4 University of
Extremadura(Spain)
2National University (Costa Rica)

Corresponding author:
Sofia Lépez-Araya
slopezar@alumnos.unex.es

Received: 05-12-25
Accepted: 17-02-26

How to cite in APA

Loépez-Araya, S, Salas, ], Lopez-Sierra, P., &
Ibanez, S. ]. (2026). Analysis of the frequency of
goals scored in the 2023 Women'’s Soccer World
Cup. Retos, 78, 283-294.
https://doi.org/10.47197 /retos.v78.118297

NI

St

Abstract
|
Introduction: Women's Soccer has become a new sports phenomenon. This fact has led to a

growing interest in its study within the scientific community. However, research that can gen-
erate a consolidated body of knowledge is still scarce.

Objective: To analyze the frequency of goals scored in the 2023 Women's World Cup.
Methodology: Descriptive statistics were used to analyze the frequency of goals scored by
teams based on game time, in 15-minute and 5-minute intervals.

Results: The goals scored during regular time were very similar, slightly higher in the first half.
Based on the 15-minute intervals, two periods with the most goals were identified (first half=
16-30 min and second half= 61-75 min). According to the 5-minute intervals, five high-scoring
periods were identified (first half= 11-15 min, 26-30 min, and +45 / second half= 61-70 min
and 85- +90 min). Furthermore, the first goal appeared very early in the match.

Discussion: Historically, soccer has been characterized by a higher number of goals in the sec-
ond half, which was not observed in the 2023 Women's World Cup, and the periods with the
most goals varied depending on the analyzed tournaments.

Conclusions: There is a need to study the goal pattern in more detail. Additionally, the first goal
in Women's Soccer tends to be scored in the early minutes of the match.

Keywords
1
Goals; order of scoring; period; soccer; woman

Resumen

Introduccidn: El Futbol Femenino se ha convertido en un nuevo fenémeno deportivo. Este he-
cho provocé un interés creciente en la comunidad cientifica por su estudio. Sin embargo, aun
son escasas las investigaciones que permiten generar un cuerpo de conocimiento consolidado.
Objetivo: Analizar la frecuencia de goles realizados en el Mundial de Fttbol Femenino 2023.
Metodologia: Se emple6 estadistica descriptiva para conocer la frecuencia de los goles anotados
por las selecciones en funcién de los tiempos de juego, en periodos de 15 minutos y 5 minutos.
Resultados: Las anotaciones entre los tiempos reglamentarios fueron muy similares, ligera-
mente mayores en el primer tiempo. En funcién de los intervalos de 15 minutos, se identificaron
dos periodos con mas goles (primer tiempo= 16-30 min y segundo tiempo= 61-75 min). Segin
los intervalos de 5 minutos, se identificaron cinco periodos con mas goles (primer tiempo=11-
15 min, 26-30 min y +45 / segundo tiempo= 61-70 min y 85 - +90 min). Ademas, el primer gol
suele suceder en los primeros instantes del partido.

Discusién: Histéricamente, el futbol se ha caracterizado por una mayor cantidad de anotaciones
en el segundo tiempo, la cual no se respet6 en el Mundial de Futbol Femenino 2023 y los perio-
dos de tiempo con mas goles variaron en funcién de los torneos analizados.

Conclusiones: Surge la necesidad de estudiar el patrén de goles de manera mas detallada. Ade-
mas, el primer gol en Fitbol Femenino suele ser anotado en los primeros minutos del partido.

Palabras clave
1
Futbol; goles; mujer; orden de anotacién; periodos.
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Introduction
___________________________________________________________________________________________________________________________|
Women's Soccer (WS) has become the new sporting phenomenon, driven by the interest of fans in its
various competitive formats. As a result, its importance as a sports discipline has grown, highlighting
the need to examine its game dynamics from a technical and tactical perspective, while documenting the
various soccer-related events within this sport (Soroka, 2017). However, throughout history, this sport
has faced different challenges that have not allowed it to develop as directly and smoothly as Men’s
Soccer (MS). Among these events are its prohibition during certain periods in history, as well as its late
recognition and the creation of international competitions (Clarke, 2019; Gonzalez, 2023). Therefore, in
WS, research on technical, tactical, and physical performance, as well as its relationship with different
contextual variables, remains scarce (Harkness-Armstrong et al., 2022).

The study of the goal as a key element in performance analysis in low-scoring team sports (Reina &
Hernandez, 2012) such as soccer, futsal and soccer for visually impaired players, has been widely ex-
plored in recent scientific literature. Research in conventional soccer has identified patterns in goal fre-
quency and timing, emphasizing the importance of variables such as game time and finishing zones (Sar-
mento et al., 2022). In the case of futsal, emphasis has been placed on the speed of offensive transitions
and the impact of set-piece actions in generating goals (Amatria etal., 2021). On the other hand, in soccer
for visually impaired players, studies have highlighted the importance of the timing of goal-scoring, as
well as the prediction of shot effectiveness based on the starting zone and type of strike (Gamonales et
al,, 2019). These studies not only contribute to understanding the determinants of goal-scoring in dif-
ferent sports modalities but also provide tools to optimize training and game strategies in diverse com-
petitive contexts.

The importance of scoring the first goal in soccer has been the subject of numerous studies analyzing its
impact on both MS and WS (Mitrotasios et al., 2022). In MS, research has indicated that scoring the first
goal significantly increases the chances of winning (Garcia-Rubio et al., 2015; Ugalde-Ramirez & Rivas-
Borbdn, 2023), due to the psychological effects on the teams, such as increased confidence for the scorer
and pressure on the opponent (Lago-Pefias et al., 2016; Liu et al., 2021; Sanchez-Murillo et al.,, 2021). On
the other hand, in WS, although game dynamics may differ, recent studies highlight that the first goal is
also a key factor, especially in high-competition matches, as it influences the subsequent tactical ap-
proach of both teams and the opportunities for success (Codina et al., 2025; Ibafiez et al.,, 2018). These
findings emphasize the relevance of effective offensive strategies at the beginning of the match and the
psychological value of the first goal in both genders.

The frequency of goals scored is a widely studied variable in different MS competitions, such as World
Cups, continental competitions, and league tournaments (Barrios, 2015; Martinez & Gonzalez-Garcia,
2018; Njororai, 2014). In the case of the Men's World Cups (MWC), different editions have been grouped
to understand the goal-scoring behavior throughout history. Some studies have included the analysis of
older editions, such as the 1930 World Cup in Uruguay and the 1966 World Cup in England, up to more
recent editions like the 2014 World Cup in Brazil and the 2018 World Cup in Russia (Kubayi & Toriola,
2019; Micovi¢ et al,, 2023; Soares, 2013). These investigations show a historical trend in goal-scoring
behavior during the MWC, with goals being scored primarily in the second half of matches, specifically
in the last 15 minutes of play (Armatas, Yiannakos, & Sileloglou, 2007).

However, in more recent MS competitions, such as the 2018 MWC, while the trend of a higher number
of goals scored in the second half of matches remained, the 45-60-minute period was added to the last
15 minutes of the game as part of the time segments with the most goals scored (Cobanoglu, 2019; de
Paula & Magalhides, 2018). This second-half behavior continued during the 2022 MWC, although the
highest-scoring periods varied, and for the first time, a 15-minute period in the first half was reported
as a time segment with a high number of goals, along with the 61-75-minute period of the second half,
which showed the greatest number of goals (Rance, 2023; Yolgérmez & Tiitiincii, 2023).

In the case of WS, the goal-scoring behavior has been studied in various futsal tournaments (Barreto et
al,, 2014; Patricio et al,, 2011) and has also been analyzed based on the effectiveness of attacking actions
(Scanlan et al., 2020). Armatas et al. (2007) studied the frequency of goals scored in Women's World
Cups (WWCQ), from the second edition in Sweden in 1995 to the fourth edition in the United States in
2003. In these editions, the trend observed in MS was maintained, with a higher number of goals scored
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in the second half, specifically in the last 15-minute period. However, Mesquita et al. (2023), after stud-
ying one season of two European WS leagues, found that there was no single period in which goals were
scored more frequently. In the first half, it occurred between 30 and 45 minutes, and in the second half,
between 45 and 60 minutes.

Recording the goals scored in a soccer World Cup would allow for the identification of time intervals in
which a greater number of goals were scored, either to exploit a competitive advantage or to reduce the
likelihood of such actions occurring during a specific period. For this reason, the general objective of
this study was to analyze the frequency of goals scored in the 2023 WWC. Specifically, it was operation-
alized into three specific objectives: i) to analyze the timing of goals scored in high-level WS matches,
both in regular time and extra time, in 15-minute intervals and 5-minute intervals, ii) to identify the
periods with the most goals based on the frequency of goals scored, and iii) to study the time periods in
which goals are scored according to the order of scoring.

Methodology
e _________________________________________________________________

Design

This study is framed within an empirical research approach, using a descriptive strategy and an obser-
vational design, specifically indirect observational, as it analyzes previously occurred dynamics through
continuous archival records. These characteristics also correspond to a non-experimental research de-
sign, since the events were described without manipulation of variables and without controlling the
random assignment of groups. This approach aligns with current methodological frameworks in Sport
Sciences (Ato et al,, 2013; Shaughnessy et al., 2012; Ibafiez & Feu, 2026).

Sample

The goals from the 64 matches of the 2023 Women's World Cup were collected. Data were gathered
from the two teams that participated in each match, resulting in an analysis of 128 total cases. The data
were collected through the official FIFA website for the 2023 WWC Australia-New Zealand
(https://www.fifa.com/es/tournaments/womens/womensworldcup/australia-new-zea-

land2023 /scores-fixtures?country=ES&wtw-filter=ALL) (FIFA, 2023).

Variables

The independent variables of this study correspond to three analyzed time interval formats in which
goals occurred during the 2023 WWC (see Figure 1). On the other hand, the dependent variables studied
include the goals scored in the 2023 WWC and the goal-scoring behavior based on the order of scoring:
First Goal (1G), Second Goal (2G), Third Goal (3G), Fourth Goal (4G), Fifth Goal (5G), Sixth Goal (6G), and
Seventh Goal (7G) in the 2023 WWC.

Figure 1. Time Interval Formats Analyzed in the 2023 WWC.

/ Time Intervals ~
Regulation Time and Extra Time 15-minute Intervals

e First Half: 0 - +45 min. * First Half: 0-15 min, 18-30 min, 31-45 min y +45 min.
* Second Half: 46 - +90 min. * Second Half: 45-60 min, 61-75 min, 76-90 min y +30 min.
« Extra Time: 91 - +120 min ¢ Extra Time: 91-105 min, +105 min, 106-120 min y +120 min.

* First Half: 0-5 min, 6-10 min, 11-15 min, 16-20 min, 21-25 min, 25-30 min, 31-35 min, 36-40 min, 41-45 min y +45 min.
* Second Half: 46-50 min, 51-55 min, 56-60 min, 61-70 min, 71-75 min, 76-80 min, 81-85 min, 86-90 min, +90 min.
* Extra Time: 91-95 min, 86-100 min, 101-105 min, +105 min, 106-110 min, 111-115 min, 116-120 min y +120.
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Instrument

An ad hoc Microsoft Excel spreadsheet was used for the data tabulation provided by FIFA. Subsequently,
the data were transferred to the statistical software package Jamovi 2.4.7 to conduct the respective sta-
tistical analyses (R Core Team, 2022; The Jamovi Project, 2023).

Procedure

Once the data were tabulated, they were transferred to the statistical software package. Each specific
time in which FIFA reported a goal was assigned to a time interval based on the established 15-minute
and 5-minute periods. Subsequently, the reliability of the data was assessed, with values greater than
.932 being reported, which were considered very good and high values, according to the Kappa Coeffi-
cient and the Intraclass Correlation Coefficient (Altman, 1991; Vincent, 1999).

Data analysis

For the data analysis, descriptive statistics (frequencies and percentages) were performed. All results
were generated using the data analysis software Jamovi 2.4.7 (The Jamovi Project, 2023), which utilizes
the R language (R Core Team, 2022), as well as the Microsoft Excel program (version 16.88).

Results
[

In the 64 matches of the 2023 WWC, a total of 164 goals were scored, averaging 2.56 goals per match
and 1.28 goals per team. However, in nine matches, there were no goals and in 55 instances, one team
did not score during a match in the 2023 WWC.

According to the analysis of the 45-minute periods and extra time, most goals during the 2023 WWC
were scored during regulation time. In the first half, 83 goals were scored (50.61%), three more than in
the second half, where 80 goals were scored (48.78%). In comparison, only one goal was scored during
extra time (0.61%) (see Figure 2 and Appendix 1).

Figure 2. Frequency of goals scored according to 15-minute and 5-minute intervals.

35
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25
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10
5 * *
0
0-16min  16-30min  31-45min  +45min  46-60 min  61-75min  76-80min  +80min  91-105min +105min 106-120 min +120 min
First Half Second Half Extra Time
*= highest-scoring periods; B = First 5-minute period of each 15-minute interval; m= Second 5-minute period of each 15-minute
interval; = Third 5-minute period of each 15-minute interval and = Extra periods of each regulation time.

When analyzing the distribution of goals in 15-minute intervals, it was observed that in the first half, the
highest number of goals occurred between minutes 16 and 30 (28 goals, 17.07%), while in the second
half, the most goals were scored in the 61-75-minute period (26 goals, 15.85%). Additionally, the only
goal in extra time occurred between minutes 106 and 120 (0.61%). On the other hand, when analyzing
the distribution of goals in 5-minute intervals, in the first half, the highest number of goals occurred in
the 11-15-minute period (10 goals, 6.10%), the 26-30-minute period (11 goals, 6.71%) and the +45-
minute period (10 goals, 6.10%), while in the second half, the highest number of goals was scored in the
61-65-minute and 66-70-minute periods (10 goals, 6.10% each), as well as in the 86-90-minute and
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+90-minute periods (11 goals, 6.71% each). Additionally, the only goal in extra time occurred between
minutes 111 and 115 (0.61%) (see Appendix 2).

According to the 15-minute period analysis, it can be observed that there are two high-scoring periods
throughout the 2023 WWLC. In the first half, this corresponds to the period between 16 and 30 minutes
with 28 goals, during which the 1G is most likely to occur. In the second half, the highest-scoring period
corresponds to the 61-75-minute period, with 26 goals, during which the 2G is most likely to occur.
Adding the 5-minute period analysis, it is clear that within the highest-scoring first-half period between
16 and 30 minutes, special attention should be given to the period between 26 and 30 minutes, as 11
goals were scored in this 5-minute interval, during which the 1G is most likely to occur. As for the high-
est-scoring second-half period, between 61 and 75 minutes, more attention should be paid to the 61-
70-minute range, where 20 goals were scored (ten goals in each 5-minute period), during which the 2G
and 4G are most likely to occur, respectively.

However, thanks to the 5-minute goal frequency analysis, two other high-scoring periods in the first half
can be identified, between 11 and 15 minutes and +45 minutes, with ten goals in each period, in which
the 1G is most likely to occur. As for the second half, another high-scoring period can be distinguished,
approximately 10 minutes long, between 86 and 90 minutes and +90 minutes, with a total of 22 goals
(11 goals in each 5-minute period), in which the 1G and 2G are most likely to occur. Therefore, there are
three high-scoring 5-minute periods in the first half and two high-scoring periods of approximately 10
minutes each in the second half.

Regarding the behavior of each goal in terms of the order of scoring in the 2023 WW(, the following was
reported: 74 first goals (57.8%), 41 second goals (32.0%), 21 third goals (16.4%), 13 fourth goals
(10.2%), 9 fifth goals (7.1%), 5 sixth goals (4.0%), and only 1 seventh goal (0.8%). According to the 15-
minute and 5-minute period analysis, the 1G was most frequently scored between 0 and 15 minutes (22
goals; 17.2%), specifically between 6 and 10 minutes (9 goals; 7.0%). The 2G was most frequently scored
between 61 and 75 minutes (10 goals; 7.8%), specifically between 61 and 65 minutes (5 goals; 3.9%).
The 3G was most frequently scored between 31 and 45 minutes (5 goals; 3.9%), specifically between 36
and 40 minutes (3 goals; 2.3%). The 4G was most frequently scored between 61 and 75 minutes (5 goals;
3.9%), specifically between 66 and 70 minutes (3 goals; 2.3%). On the other hand, due to the low number
of 5G, 6G, and 7G scored in the 2023 WWC, it is not possible to indicate a specific 15-minute or 5-minute
period, though these were scored in the second half (see Figure 3: 15-minute intervals and Figure 4: 5-
minute intervals).

Figure 3. Behavior of each goal based on the order of scoring in the MFF 2023 according to the 15-minute period.
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Figure 4. Behavior of each goal based on the order of scoring in the MFF 2023 according to the 5-minute period.
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Discussion

. ______________________________________________________________________|
The general objective of this study was to analyze the frequency of goals scored in the 2023 WWC. Spe-
cifically, the study aimed to examine the frequency of goals scored according to the periods of play, 15-
minute intervals, and 5-minute intervals. Additionally, it sought to identify the highest-scoring periods
based on the frequency of goals scored and to examine the timing of the goals according to the order of
scoring. A higher number of goals was observed in the first half of the matches played in the 2023 WWC.
Based on the goal recordings in 15-minute and 5-minute intervals, different high-scoring periods were
identified in both the first and second halves, with varying patterns between the two. Additionally, based
on the scoring order, the 1G was observed to occur early in the match.

In the overall analysis of goal frequency according to regulation time and extra time in the 2023 WWC,
most goals occurred during regulation time, with a slight predominance of goals scored in the first half.
This behavior differs from the goal frequency observed in the 1995/1999/2003 WWC and 2018/2022
MW(C, where a significantly higher number of goals were recorded in the second half (Armatas et al.,
2007; Kubayi, 2020; Rance, 2023). In the 2006 MWC, although this pattern was observed, the distribu-
tion of goals between the two halves was much more balanced, similar to the case of this study (Acar et
al., 2008). While there is a historical trend in soccer characterized by a predominance of goals in the
second half, this trend was not observed in the 2023 WWC. This new phenomenon could be the result
of a change in the playing dynamics of the teams, due to new strategies employed, such as scoring goals
in the early minutes of the game.

According to the analysis of goal frequency in the 2023 WWC in 15-minute intervals, two high-scoring
periods were identified. The highest-scoring period in the first half of this study does not coincide with
the one reported in the French and English Women's Leagues or in the 2022 MWC, where the highest-
scoring periods in those competitions occurred between the 30- and 45-minute mark. However, the
highest-scoring period in the second half of the 2023 WWC does align with the one recorded in the 2022
MWC. In contrast, in the European Women's Leagues, the highest-scoring period occurred between 45
and 60 minutes, surpassing the highest-scoring period identified in this study by only one goal (Mes-
quita et al,, 2023; Yolgérmez & Tiitiincii, 2023). These results suggest that the dynamics of goal-scoring
tend to vary depending on different soccer competitions, likely due to factors such as playing style, com-
petition type, club philosophy, and technical, tactical and physical components. Therefore, it is im-
portant to identify the frequency of goals in the context of each competition.

When conducting a more specific analysis of the goals scored in the 2023 WWC in 5-minute intervals,
the number of highest-scoring periods increased in each playing half. This type of detailed analysis has
also been conducted in other formats of soccer, such as Alvarez et al. (2020), who analyzed different
European women's futsal leagues, indicating that the highest number of goals occurred in the second
half, especially in the final 10 minutes of the match and even more specifically in the last 5-minute pe-
riod. Additionally, in the 2021 Women's Futsal Copa Libertadores, the goal-scoring trend in the second
half was maintained, but a more detailed analysis identified two highest-scoring 5-minute periods in
each half of the game (Guerra & Valencia, 2022). These results highlight the importance of conducting
more detailed analyses in shorter time intervals regarding the dynamics of goal-scoring. In this study,
this analysis revealed distinct behaviors between the two halves of play. In the first half, the goal-scoring
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dynamics revealed three highest-scoring 5-minute periods, while in the second half, two highest-scoring
10-minute periods were identified.

On the other hand, the study of goals based on the scoring order indicated that the first goal is usually
scored in the early minutes of the match. In different European WS leagues, it has been reported that
the first goal scored by a team typically happens within the first 15 minutes, and the benefits of scoring
the first goal in a match have been analyzed. Studies have shown that the teams that won their matches
had scored the first goal more frequently than their rivals (Sanchez-Murillo et al., 2021). It is evident
that in WS, the importance of scoring the first goal is closely related to the temporal moment in which it
occurs, as it directly influences the dynamics of the match and the tactical planning of the teams. Recent
studies have demonstrated that goals scored within the first 30 minutes of a match have a significant
impact on the final result, as they allow teams to adopt stronger defensive strategies and control the
pace of the game (Sarmento et al., 2022). Additionally, it has been observed that the timing of the first
goal is associated with variations in the response capacity of the opposing team, particularly in high-
level competitions where scoring opportunities are often limited (Ibafiez et al., 2018). The results of this
study indicate that the teams participating in the 2023 WWC scored between one and three goals per
match, with it being rare to score more than four goals, suggesting that there were few matches with a
very wide margin in the score. Furthermore, considering the advantage a team might gain by scoring
first and considering that in WS this typically occurs in the first 15 minutes of play, this aspect should
continue to be studied, as such an advantage would manifest early in the match. This highlights the im-
portance of training offensive and tactical skills to maximize the chances of scoring early in the game
and securing a competitive advantage.

Overall, the results of this study indicate that during the 2023 WWC, specific time-related patterns were
observed for this competition. However, Ivan-Baragafio et al. (2025) reported that during this World
Cup edition, goal-scoring actions could not be identified under a clear tactical pattern but rather showed
very specific characteristics. In their study, the variables that most influenced the outcome of ball pos-
session were the possession zone, attack duration, number of passes, and starting zone. Therefore, to
achieve a more comprehensive understanding of WS performance during the ninth World Cup edition,
other variables may have influenced goal behavior. For example, based on match outcomes in the 2023
WWC, winning teams maintained a more dominant offensive dynamic, while teams that lost or drew
were required to perform more defensive actions. In addition, differences in playing styles across con-
federations have been reported (LOpez-Araya, Sanchez-Urefia, et al.,, 2025). Similarly, teams that fin-
ished in higher positions performed fewer offensive actions but were more effective than teams that
only participated in the group stage (LOpez-Araya, Gutiérrez-Vargas, et al., 2025). Overall, these findings
suggest that goal frequency may vary according to other factors, such as contextual, tactical, or even
physical variables, which were not considered in this study. Therefore, more detailed studies, preferably
conducted at the team level, are needed to better understand the specific temporal and tactical dynamics
of each team when preparing for potential matchups.

Conclusions
___________________________________________________________________________________________________________________________|
The results of the 2023 WWC analysis showed that, despite a balanced number of goals between the two
halves, the highest number of goals in the 15-minute intervals occurred between minutes 16 and 30 of
the first half and between minutes 61 and 75 of the second half. In addition, the findings highlighted the
need for more detailed analyses using 5-minute intervals, since this approach increased the number of
high-scoring periods and revealed different patterns between halves. In the first half, three-time inter-
vals showed the highest number of goals, specifically 11-15 minutes, 26-30 minutes, and +45 minutes.
In the second half, two 10-minute periods showed the highest number of goals, specifically 61-70
minutes and 86-+90 minutes. Overall, analyzing goal frequency using shorter time intervals allowed the
identification of more specific high-scoring moments, supporting the need to use smaller intervals, ei-
ther alone or combined with broader intervals, to better understand goal-scoring patterns.

On the other hand, based on the results according to scoring order, between one and three goals were
scored per match. The first goal was observed to occur early in the match. Therefore, further research
is recommended to continue analyzing this variable and the possible advantage of scoring the first goal
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in relation to the match outcome, considering that this advantage may appear very early. Thus, studying
the first goal represents a determinant factor, as it is considered a key factor during the match.

Practical Applications
___________________________________________________________________________________________________________________________|
As soccer is a low-scoring sport, recording goals in different tournaments is a key tool for identifying
the high-scoring periods in which the greatest number of goals are concentrated. This information al-
lows coaching staff to make more informed decisions about strategies to implement and adjust training
to optimize offensive and defensive performance based on the key time intervals identified in each com-
petition. In the case of WS, and more specifically for the upcoming 2027 WWC in Brazil, identifying these
highest-scoring periods in the 2023 WWC will be crucial, as it will allow the participating teams to adjust
their tactical plans. Special attention should be paid to the highest-scoring periods of 5 and 10 minutes
in the first and second halves, respectively, as they are usually the decisive moments of the game.

The information about the highest-scoring periods also highlights the importance of physical prepara-
tion and real-time monitoring of players during the match. Physically, players must be prepared to per-
form at their best during the 90 minutes of a match and any added time by the referee. The WWC anal-
ysis revealed that there is a highest-scoring period in the final 10 minutes of the match, where accumu-
lated fatigue can impact players' performance. This period can be exploited to take advantage of the
opponent's physical deterioration, either to maintain a lead or prevent a goal. Another strategy to con-
sider is making substitutions near the final minutes, ensuring that players enter the field with enough
physical capacity to endure the final stretch, being able to score or prevent a goal by the opponent.

In addition to technical, tactical and physical preparation, this information reinforces the importance of
players paying greater attention during the highest-scoring periods of the game. Specific actions during
these periods should be adjusted to the phase of play taking place, as well as the level of opposition from
the rival team. Coaching staff can design training sessions that simulate defensive and offensive situa-
tions during these moments, so the team is prepared to counter the opponent’s attempts or exploit their
fatigue. It is also essential to consider the score in the final minutes, as strategy can change depending
on the context of each match.

Lastly, this analysis reveals the need to study the highest-scoring periods based on the characteristics
of each phase of a World Cup tournament, as well as a specific analysis of a team’s goal-scoring and
conceding frequency after a competition. The results obtained contribute not only to improving each
team's individual strategies but also to the scientific evidence in WS. This will enable coaching staff to
develop more specific training tasks tailored to the needs of women's tournaments, helping maximize
the chances of success in competition.

However, the results of this study should be interpreted with caution and should not be generalized to
all soccer formats, categories, competitions, levels of play, or other types of tournaments. First, this
study analyzed only one performance variable. Although examining goal frequency across different time
periods helps identify when goals were scored, a single variable cannot fully explain performance in WS.
Other key components of the game, such as contextual factors (e.g., opponent quality, stage of the tour-
nament or match type), as well as tactical and physical demands, may have influenced scoring patterns.
Second, this study focused on only one tournament format, a single WWC, within one gender and one
competitive category. Therefore, future research should include other tournament formats, different
age groups and levels of competition, and a wider range of genders and contexts to provide a more com-
plete and generalizable understanding of goal frequency, the importance of the first goal, and other rel-
evant aspects of soccer.
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Appendix
-

Appendix 1. Analysis of the Frequency of Goals Scored in the 2023 WWC by 15-minute intervals and scoring order.

Time Intervals Goal 1 Goal 2 Goal 3 Goal 4 Goal 5 Goal 6 Goal 7 15 min-Int PPET
F % F % F % F % F % F % F % F % F %
0-15 min 22 172 2 1.6 24 14.63
. 16-30 min 15 11.7 9 7.0 3 2.3 1 0.8 28 17.07
FirstHall 51 45min 8 62 6 47 5 39 1 08 1 08 21 1280 ©°3 5061
+45 min 6 4.7 1 08 2 1.6 1 0.8 10 6.10
46-60 min 8 6.2 4 31 2 1.6 3 2.3 2 1.6 1 0.8 20 12.20
Second 61-75 min 7 55 10 7.8 3 2.3 5 3.9 1 0.8 26 15.85 80 4878
Half 76-90 min 7 5.5 5 39 4 3.1 1 0.8 3 2.3 2 1.6 1 08 23 14.02 ’
+90 min 1 0.8 3 23 2 1.6 1 0.8 2 1.6 2 1.6 11 6.71
91-105 min 0 0.00
Extra +105 min 0 0.00 1 0.61
Time 106-120 min 1 0.8 1 0.61 ’
+120 min 0 0.00
Total Goals 74 578 41 320 21 164 13 102 9 7.1 5 4.0 1 08 164 100 164 100
No Goals 54 422 87 68.0 107 83.6 115 89.8 119 93.0 123 96.1 127 99.2 - - - -

F= frequency; %= percentage; 15 min-Int= 15-minute Intervals; PPET= periods of play and extra time.

Appendix 2. Analysis of the Frequency of Goals Scored in the 2023 WWC by 5-minute intervals and scoring order.

Time Intervals Goal 1 Goal 2 Goal 3 Goal 4 Goal 5 Goal 6 Goal 7 5 min-Int PPET
F % F % F % F % F % F % F % F % F %
0-5 min 5 3.9 5 3.05
6-10min 9 7.0 9 549
11-15min 8 62 2 16 10 6.10
16-20min 4 31 3 23 1 08 8 488
_ 21-25min 5 39 2 16 1 08 1 08 9 549
FirstHalf ¢ somin 6 47 4 31 1 08 11 671 83 5061
31-35min 2 16 1 08 1 08 4 244
36-40min 2 16 4 31 3 23 9 549
4045min 4 31 1 08 1 08 1 08 1 08 8 488
+45min 6 47 1 08 2 16 1 08 10 6.10
4650min 2 16 1 08 1 08 2 16 6 3.66
51-55min 3 23 3 23 1 08 2 16 9 549
56-60min 3 23 1 08 1 08 5 305
61-65min 3 23 5 39 1 08 1 08 10 6.10
Second 66-70min 2 16 3 23 1 08 3 23 1 08 10610 o0 o0
Half 71-75min 2 16 2 16 1 08 1 08 6 3.66 :
76-80 min 1 08 1 08 2 16 4 244
81-85min 2 16 1 08 1 08 1 08 1 08 1 08 1 08 8 488
86-90min 5 39 3 23 2 16 1 08 11 671
+90min 1 08 3 23 2 16 1 08 2 16 2 16 11 671
91-95 min 0 000
96-100 min 0 000
101-105 min 0 000
Extra +105 min 0 0.00 1 0.61
Time 106-110 min 0 000 :
111-115 min 1 08 1 061
116-120 min 0 000
+120 min 0 0.00
Total Goals 74 578 41 320 21 167 13 103 9 72 5 4 1 08 164 100 164 100
No Goals 54 422 87 680 107 83.6 115 89.8 119 93.0 123 961 127 992 - ; B ;

F=frequency; %= percentage; 15 min-Int= 15-minute Intervals; PPET= periods of play and extra time.
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