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ABSTrAcT
Purpose. The purpose of this study was to analyse the goals in soccer Italian League Serie A (2018–2019) in relation to 
(a) the number of total attempts; (b) the time reached; (c) the area from which the final action occurred. Also, the effect of 
achieving the first goal in the match outcome was studied.
Methods. A total of 380 matches were studied, with 1019 goals scored. All matches were analysed with the SportScout 
software. chi-square test was used to find differences between the display frequencies of each variable.
Results. More goals were scored in the second half of the match ( 2 = 25.438, p < 0.05) and in the last 15 minutes. Most 
goal attempts were made through the penalty box and outside of it ( 2 = 2365.002, p < 0.05), though the highest success 
rates were shown in the attempts from the goal box. Overall, 30% of the total number of goals were scored from set plays  
( 2 = 171.493, p < 0.05), most of them after a corner shot ( 2 = 18.488, p < 0.05). Furthermore, it appeared that the first goal 
had a strong impact on the final outcome since in 67.34% of the cases, the team that scored first won the match.
Conclusions. More goals were scored in the second half, especially in the last 15 minutes. coaches should prepare their 
players to be fit to cope with the whole match. They will also need to improve their defensive and offensive tactics in set plays.
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Introduction

Soccer is one of the most popular sports in the world. 
At the beginning of the 21st century, more than 250 
million athletes were registered, while more than 1.3 
billion people were involved in the sport [1]. Match 
analysis is vital in team sports in order to understand 
the constraints that promote sporting success [2]. Per-
formance in soccer depends on many factors that in-
teract with one another, such as technique, tactics, 
and fitness [3]. Match analysis is used to identify the 
strengths and weaknesses of teams and players in order 
to improve their performance [4].

research on international soccer has shown that 
coaches could only remember 42% of the corrections 

they had to make during a match [5]. These studies 
indicate that human memory may not be very reliable 
for feedback of an event or a match [5]. In turn, an ob-
jective assessment derived from video analysis offers, 
as much as possible, analytical, realistic, and more ac-
curate information illustrating the performance pro-
file of the team and players in real game conditions [6].

One of the most studied variables is the goal be-
cause it is critical for the success of a team [4]. Previ-
ous studies have reported that the number of goals 
achieved varies depending on the time of the match 
[7, 8], with more goals obtained in the second half. 
Also, if we divide the 90 minutes of the game into pe-
riods of 15 minutes, the most goals were scored in the 
last period (76–90+ min) [7, 9, 10]. Other factors re-



HUMAN MOVEMENT

c. Bamplekis et al., Goal analysis

105
Human Movement, Vol. 23, No 2, 2022

lated to goal are being studied, such as the type and 
area of the action prior to a goal, the effectiveness of the 
team, etc. [8, 11].

Another important factor in the performance of 
a soccer team is the effectiveness in set plays, both in 
the attack phase and in the defence phase [12, 13]. 
Other factors have also been studied, such as the ef-
fect of the first goal of a match on the final match out-
come [8, 11, 14, 15] and the place of the match (home 
or away) [16]. Although there are several studies on 
the technical and tactical characteristics of national 
teams participating in world and European tourna-
ments, research on full national championships is more 
limited.

The purpose of this study was to analyse all the 
national competition goals in soccer Italian League 
Serie A in relation to (a) the number of total attempts; 
(b) the time reached; (c) the area from which the final 
action occurred. The place of the match (home or away) 
and the effect of achieving the first goal on the match 
outcome were also investigated. It was hypothesized 
that (a) goal scoring frequency was higher in the sec-
ond half; (b) most goal attempts were made through 
the penalty box; (c) most goals were scored from open 
plays; and (d) the first goal had a strong impact on the 
final outcome.

Material and methods

Sample

A total of 380 matches of the Italian League Serie 
A were analysed. Overall, 1019 goals were scored and 
7723 final actions (attempts for goals) were performed. 
These matches were played by 20 teams that partici-
pated in the championship during the season of 2018–
2019.

Instrument

The soccer matches were videotaped and digitized 
with a Sony video SLV-SE210D, a Pc AMD-XP pro-
fessional 1333 GHz, and a television capture board 
for Pc (PcTV, Pinnacle Systems GmbH, Braunschweig, 
Germany). The study was based on the personal obser-
vation of one of the researchers, who recorded the time 
when goals were scored. The SportScout (SportScout 
STA) video-analysis program for Pc was used for the 
data recording. The operational definitions applied 
are presented in Table 1.

Procedures

The SportScout software (SportScout STA) allowed 
to analyse the number of goals per half and every 
15 minutes (6 periods: 1–15 min, 16–30 min, 31–45+ 
min, 46–60 min, 61–75 min, 76–90+ min) [19], whether 
the goal came in the open play or from a set play, and 
the effect of the first goal on the match outcome. Also, 
the number of goals, penalties, own goals, and counter-
attacks of home and visitor teams were recorded. The 
spaces outside and inside the penalty box and inside 
the goal box were these 3 spaces to distinguish the fi-
nal actions for goals.

reliability

To determine the reliability in data recording, the 
first author of the article recorded all variables from 
3 matches. A certified football analyst did the same. 
The comparison of the data that emerged showed that 
the recordings of the first author were very reliable. 
The values of kappa statistic (r) test were between 0.97 
and 1, i.e. particularly high according to Altman [20]. 
More specifically:

– the r for the number of goals per half and every 
15 minutes was 1;

Table 1. Terms and definition

Term Definition

Goal The ball crosses the goal line under the crossbar and the referee awards it
Goal attempt Kick the ball to the goalpost without the ball being blocked
Free kick Set play after foul from the opposition, outside penalty box [17]
Penalty kick Set play after foul from the opposition, inside penalty box [17]
corner kick The ball is restored from the corner of the field when an opponent last touched the ball and it crossed  

the goal line [17]
Pass A player passes on to a teammate and the ball reaches its destination
Open play The ball moves and can be claimed by both teams
Set play Used to get the ball back to a state of open play after foul, corner, penalty [18]
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– the r for whether the goal came in the open play 
or from a set play was 0.99;

– the r for the number of goals, penalties, own goals 
was 1;

– the r for the counter-attacks of home and visitor 
teams was 0.97;

– the r for spaces outside and inside the penalty 
box and inside the goal box that were the 3 spaces to 
distinguish the final actions for goals was 0.98.

Statistical analysis

The statistical software SPSS 18 (IBM, SPSS Sta-
tistics, version 18, Armonk, NY, USA) was used for 
data analysis. Apart from descriptive statistics, the 
chi-square test ( 2) was applied to find differences 
between the display frequencies of each variable, as 
well as the effect of the first goal on the match outcome. 
Statistical significance of the results was accepted at 
p < 0.05.

Ethical approval
The conducted research is not related to either hu-

man or animal use.

Results

Goals frequency of each half is presented in Fig-
ure 1A. The results show that there were significant 
differences in the number of goals scored between 
the 2 halves ( 2 = 25.438, p < 0.05). In the first half, 
42.1% of goals were scored, and 57.9% of goals were 
scored in the second half.

Figure 1B depicts the frequency of the appearance 
of goals in the 6 match periods of 15 minutes. Differ-
ences in the frequency of goals occurred between the 
6th period (76–90+ minutes) and all the other periods 
( 2 = 50.631, p < 0.05). It was found that most goals 
were scored at the end of the match (22.6%), at the 
beginning of the second half (18.2%), and at the end 
of the first half (18%).

Most goals (698) were scored during open play, 
while 287 goals during set play ( 2 = 171.493, p < 0.05). 
Figure 2A shows the differences in frequency by the 
type of goal. As for counter-attacks, the home teams 
made 7801 while the visitor teams 7053. These vari-
ables are presented in Figure 2B.

Figure 3A shows the frequencies of final actions 
depending on the space where they occurred. Most final 
actions were performed in the penalty box and out-
side the penalty box ( 2 = 2365.002, p < 0.05). Home 
teams performed 48.4% of their final actions through 

* significant difference with other groups (p < 0.05)

Figure 1. Frequency of goals: (A) in the game halves,  
                                                (B) in the 15-minute periods

* significant difference with other groups (p < 0.05)

Figure 2. (A) Percentages of open play and set play goals 
(B) Numbers of counter-attacks of home and visitor teams
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Figure 3. (A) Space of final actions
 (B) Space of final actions of home  
                      and visitor teams
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most goals were scored after corners (123) and pen-
alties (100) compared with fouls (64) ( 2 = 18.488, 
p < 0.05). The above frequencies are presented in 
Figure 5A–c.

The study revealed that for the 195 occasions where 
home teams scored first, they won 143 matches, while 
for the 151 occasions where visitor teams scored first, 
they won 90 matches ( 2 = 240.9, p < 0.05).

Discussion

The main objectives of the research were to anal-
yse the goals in soccer Italian League Serie A (2018–
2019) in relation to (a) the number of total attempts; 
(b) the time reached; (c) the area from which the final 
action occurred. Also, with regard to the place of the 
match (home or away), goals, attempts to score, and 
the effect of achieving the first goal on the match out-
come were studied. A difference was observed in the 
frequency of goals scored in relation to the time (match 
halves, 15-minute periods) and the area from which 
most final actions were performed. Moreover, differ-
ences were found in the frequency of goals between 

* significant difference with other groups (p < 0.05)

Figure 5. (A) Set play goals
 (B) Percentage of own goals of home and visitor teams
 (c) Percentage of won penalties of home and visitor teams
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the penalty box, 43.8% outside the penalty box, and 
7.8% through the goal box ( 2 = 1266.232, p < 0.05). 
The respective percentages for visitor teams were 
48.4%, 44.8%, and 6.8% ( 2 = 1101.321, p < 0.05). 
Figure 3B shows the frequency of goal attempts and 
goals from each field area for the home team and visi-
tor team.

Overall, 62.4% of goals were scored from the pen-
alty box, 21% from the goal box, and 16.6% from out-
side the penalty box ( 2 = 378.380, p < 0.05). Home 
teams scored 61.2% of their goals from inside the 
penalty box, while the corresponding percentage for 
visitor teams was 64%. Home teams scored 21.8% of 
their goals and visitor teams 20% of theirs through the 
goal box, whereas the respective percentages for out-
side the penalty box were 17% and 16%. Differences 
were observed in both home teams ( 2 = 190.695, p < 
0.05) and visitor teams ( 2 = 188.554, p < 0.05). The 
frequency differences are shown in Figure 4A, B.

The results show that home teams won more pen-
alties (79) than visitor teams (43) ( 2 = 10.623, p = 
0.001). Also, home teams scored fewer own goals (11) 
than visitors (23) ( 2 = 4.235, p = 0.04). In set plays, 
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open play and set play. Finally, there were differences 
between home teams and visitor ones in the number 
of goals scored and in penalties that they won.

The results imply that more goals were scored in 
the second half than in the first half. This finding is in 
line with previous studies carried out in both national 
leagues [19] and international tournaments involv-
ing national teams [14, 15, 21, 22]. The difference is 
also reflected in the 15-minute periods, where the 
periods of the second half presented higher frequen-
cies of goals than those in the first half. A high fre-
quency of goals in the 76–90+ period has also been 
reported in previous studies [7, 8, 19, 21, 23].

A goal depends on many factors. So, one cannot ac-
curately point out the cause of this phenomenon. The 
tactics of the team that is behind the scoring, the tactics 
of the winning team, the physical and mental fatigue, 
lack of concentration are all factors that can affect the 
achievement of more goals in the last minutes of a match. 
However, in previous studies, it has been reported 
that fatigue as well as its effect on the concentration 
of defenders may be an important factor in the emer-
gence of more goals at the end of a match [24]. Similar 
results were mentioned in a recent study that ana-
lysed goals in the English Premier League [19]. More 
specifically, previous studies have shown that defend-
ers cover shorter distances with high intensity in the 
last 15 minutes compared with the first 15 minutes, 
while the corresponding drop for forwards is smaller 
[25]. Also, it has been reported that fatigue can affect 
the correct decision making during matches [26]. With 
these 2 factors, the strikers who find more space to 
perform their final action seem to be favoured during 
open play [27].

As far as the area of the final action is concerned, 
differences were noted with most attempts performed 
in (48.4%) and outside (44.3%) the penalty box and the 
least through the goal box (7.4%). Similar percentages 
were presented for home teams (48.4%, 43.9%, and 
7.8%, respectively) and for visitor teams (48.4%, 44.8%, 
and 6.8%, respectively).

With reducing the distance of the final action from 
the goalpost, the chance of scoring a goal increased. 
However, as the opponent approaches the focus, de-
fenders restrict spaces so that it was very difficult for 
forwards to enter the goal box. Also, when a forward 
is inside the penalty box, he believes that he is close 
enough to the goalpost to perform a final action (like 
a shoot). As the distance from the goalpost increases, 
the effectiveness of players decreases, though the de-
fence is less pressing, allowing for more final actions. 
The above fact is reflected in the percentage of goals 

scored (effectiveness) from the different field areas, 
with the highest percentage in actions through the goal 
box (36.4%), followed by actions from the penalty box 
(16.5%), followed by goals from outside the penalty box 
(4.8%). Similar percentages were shown for home teams 
(35.5% for goal box, 16.0% for penalty box, and 4.9% 
for outside the penalty box) and visitor teams (37.9%, 
17.0%, and 4.6%, respectively).

Goals scored from open play constituted 70.9% of 
the total number of goals. This percentage is similar 
to those reported in previous studies on the English 
Premier League [28]. Watching over time, it is found 
that the percentage of goals scored by open play moves 
close to 70%. This indicates that a very significant part 
of the total number of goals are scored by set plays. 
This suggests that coaches should pay particular at-
tention to the offensive and defensive function of their 
players during set plays.

Of goals scored during set plays, 42.9% came from 
corners, 34.8% from a penalty shootout, and 22.3% 
from fouls. On this basis, it appears that the corner is 
the most dangerous set play as it resulted in almost 
twice as many goals scored as compared with fouls. 
High goal scoring rates from the corner were also men-
tioned in previous studies [29]. To interpret this obser-
vation, we should consider that during corners, for-
wards occupy spaces in very dangerous positions in 
front and near the goalpost, so defenders cannot take 
advantage of the regulation of offside. In turn, in many 
cases of fouls, defenders take advantage of the regu-
lation of offside by keeping the opposing forwards at 
a long distance from their goalpost, thereby reducing 
the chance of conceding a goal. However, in order to 
get an accurate picture, we need to know the total num-
ber of corners and fouls executed by the teams to esti-
mate the effectiveness of each set play.

Among the total number of penalties, 64.8% were 
given to home teams and the remaining 35.2% to visi-
tor teams. Home teams also scored 11 own goals, while 
visitors scored 23 own goals. The above percentages 
reflect particularly the pressure that home teams put 
on visitor teams to receive a positive match outcome. 
Teams competing at home, with the encouragement 
of their fans, probably put more pressure on visitors, 
forcing them to fall into the penalty shootout or score 
an own goal. Although we would expect visitor teams 
to show a higher counter-attack rate per match in this 
league, it was found that the average number of coun-
ter-attacks per match was 20.5 for the home team 
and 18.6 for the visitor team. counter-attack can be 
not only a method for a team’s building up in specific 
match situations, but also the basic offensive tactic of 
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a team, especially when it competes against a higher 
level team.

Finally, the results showed that the team that scored 
the first goal gained significant advantage in winning 
the match, as it was indicated in 73.33% of the cases 
in which home teams scored first goals and in 59.6% 
of the cases in which visitor teams scored the first goal, 
eventually winning the match. A similar effect of the 
first goal on the match outcome has been reported in 
previous studies [8, 11, 14, 15, 22]. When a team scores 
the first goal, there is an improvement in performance 
and the players present more self-confidence and pas-
sion [30, 31]. Moreover, tactical changes with more 
attention in defence were observed when a team was 
in the lead [32].

With regard to the limitations of the present study, 
our analysis was mainly focused on the last action prior 
to a goal, which means that other important actions 
of the whole attacking process were not explored. Ad-
ditionally, variables like team tactics were not consid-
ered. This could be an aspect for future studies; cap-
turing so many complex and interactive behaviours 
prior to a goal would require the use of multiple re-
search methodologies.

Conclusions

The study results showed that in the Italian League 
Serie A, more goals were scored in the second half, 
especially in the last 15 minutes. coaches should pre-
pare their players to be fit to cope with the whole match. 
This will help players to act more effectively and not 
to be affected by fatigue. They will also need to im-
prove their defensive and offensive tactics in set plays 
as 30% of the total number of goals is achieved in 
this way. One more thing to watch out for is that each 
team should seek to score the first goal as this can 
have a significant impact on the final match outcome. 
However, coaches have to prepare players to deal with 
a situation in which the opponent takes the lead. Fi-
nally, coaches should improve the efficiency of their 
teams outside the penalty box, probably enhancing 
both the technique and tactics for the correct selec-
tion of conditions for a final action.
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