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Abstract. The aim of thistheoretical review isto summarize the key performance indicators and contextua variables that have been
related to goal scoring in soccer, aswell asto discussthe new perspectives and future challengesfor the devel opment of research studies
on thistopic. Firstly, situational variables such as match location, time of the game, opponent level, aswell as match status have been
shown to have an influence on goal scoring. Secondly, tactical factors such as the team possession type of start, starting zone, initial
opponent positioning, type of attack, pass number per possession, type of asst, finishing zone and type of finishing have been
described as performanceindicators related to goal scoring in professional soccer. During the past, the vast mgjority of studies analysed
tactical or technical indicators isolated from the complex and multifactorial process of creating goal scoring situations. Currently, the
emergence of new research methods such as position data, network analysis, temporal patterns or mixed methods has broadened the
possibilitiesfor researchersto capture the complexity of soccer actionsand interactions. Thus, somefuture challengesin the analysis of
god scoring in soccer should explore: a) the multidimensional evaluation of shooting effectiveness, b) thegoal effectivenessof different
styles of play, c) the goal-scorer’s skills, d) the further exploration of the effect of playersinteractions on goal scoring, €) f) the effects
of training methods on goal scoring and f) theinfluence of contextual variableson goal scoring actions.

Key words: match analysis, attacking performance, notational analysis, goal attempt, football.

Resumen. El objetivo de estarevision tedrica es sintetizar los principal es indicadores de rendimiento y variables contextuales que han
sido relacionados con marcar golesen f(itbol, asi como discutir nuevas perspectivasy futurosretosen e desarrollo de estudios cientificos
sobreestetema. En primer lugar, variables contextuales como localizacién del partido, tiempo dejuego, nivel del oponentey marcador han
mostrado una influencia en € proceso de marcar goles. En segundo lugar, indicadores técticos como €l tipo de inicio de la posesion
ofensiva, lazona deinicio, € posicionamiento inicial del equipo rival, € tipo de ataque, € niimero de pases por posesion, € tipo de
asistencia, lazonadefinalizaciony € tipo definalizacion han sido descritos en laliteraturarelacionadacon €l andlisisdel gol en futbol.
Sinembargo, lagran mayoriade estudioshan analizado indicadorestécticosy técnicosaidadosdel proceso complejoy multifactorial que
supone generar situaciones de gol. En los Ultimos afios, han surgido nuevas metodol ogias de investigacion como el «position data,
«andlisisderedes», «andlisis de patronestemporal es» y «métodos mixtos» que han aumentado | as posibilidades de capturar einvestigar
lacomplejidad delas acciones einteracciones del juego en f(tbol. Por o tanto, algunos delosretos de futuros estudios sobre andlisisde
losgolesenf(itbol deberian explorar: @) laevauacion multidimensiona delaefectividad ddl tiro enfiitbol, b) laefectividad paramarcar gol
dediferentesestilosdejuego, c) |as habilidades especificas del osgoleadores, d) lamayor exploracion del efecto delasinteraccionesentre
jugadores enlageneracion de situacionesdegol, €) losefectos del entrenamiento en lacapacidad demarcar golesy f) lainfluenciadelas
variables contextual esen las accionesrel acionadas con losgoles.

Palabrasclave: Andlisistéctico, ocasion degol, rendimiento ofensivo, andlisisnotacional.

Introduction (www.uefa.com; wwwififa.com; Alvarez-Medina, Ramirez Sen

Jose& Murillo Llorente, 2019).

Scoring a god is the most successful action in soccer
athough only the 1% of team possessions in professional
level lead to score (Pollard & Reep, 1997; Tenga, Ronglan &
Bahr, 2010a). Currently, the average of goals per game has
been found to be between 2.5 and 3 both for national and
international competitions(Sanchez-Flores, Martin Gonzalez,
GarciaaManso, Sag, Arriaza-Ardiles& DaSilva-Griglotetto,
2016; Njororai, 2013a; www.uefa.com, 2019; www.fifa.com,
2019) but it has been observed how this average has been
gradually decreasing from thefirst World Cup tournaments
(1930: 3.89; 1934: 4.12; 1938: 4.67) until themost recent ones
(2006: 2.3; 2010: 2.27; 2014: 2.7, 2018; 2.6) (Castellano, Perea
& Hernandez Mendo, 2008; Njororai, 2013; www.fifa.com).
Thislow frequency of goalsper gamemakes soccer different
from other invasion team sports such as basketball that
averages between 160-200 points per game;
www.stats.nba.com; www.euroleague.net) or futsal, where
the number of goals per game is between 4.5 and 8
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In terms of attacking performance in soccer, the solely
analysis of goals may not truly represent the underlying
tactical dtrategies of ateam, i.e,, those that are concerned
with the actual development of goal scoring opportunities
(James, Mdlldieu & Hollely, 2002). For this reason, other
attacking outcomes such as scoring opportunities or score-
box possessionshave been analyzed inthe scientificliterature
duetotheir higher frequency during thematch (TengaHolme,
Ronglan, & Bahr, 2010b; Lago-Ballesteros, Lago & Rey 2012,
Gonzalez-Rodenas, Lopez-Bondia, Cadabuig & Aranda, 20154).
These attacking indicators represent successful team
possessions where the attacking team achieved to penetrate
over the defensive team towards close areas from the
opposing goa and had the chance of shooting at goal. This
higher frequency of successful attacking outcomes allows
researchers to analyse more offensive sequences per team
during the match and consequently, to capture moretactical
patternsrelated to theteams' styleof play that are associated
with attacking success.

Nevertheless, creating more scoring opportunities or
score-box entries does not guarantee a greater amount of
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goals. Infact, it has been observed that theratio shot/godl is
a key aspect that differentiates the successful teams from
the non-successful teams (Castellano, Casamichana& Lago,
2012; Delgado-Bordonau, Domenech-Monforte, Guzman &
Mendez-Villanueva, 2013; Dufour, Phillips& Ernwein, 2017).
For thisreason, the specific analysis of actionsthat leadto a
goal in soccer may reved the most effective waysto create
scoring sequences as well as the special individua skills
that goal scorers possess.

However, according to recent literature reviews about
match analysis in soccer (Mckenzie & Cushion, 2013,
Sarmento, Marcelino, Anguera, Campanico, Matos& Leitéo,
2014; Sarmento, Clemente, Araujo, Davids, McRobert &
Figuereido, 2018) there have been very few studies about
god scoringinrecent years. Thisfactissurprising, especially
considering that one of the most challenging objectives of
professional soccer clubs is to recruit or develop players
who have the capacity to score or create high amounts of
gods. To our knowledge, only few studies have explored the
specia skillsof great goal scorerssuch asLionel Mess and
Cristiano Ronaldo (Castafier, Barreira, Camerino, Anguera,
Canton & Hileno, 2016; Castafier, Barreira, Camerino,
Anguera, Fernandes & Hileno, 2017) while the general
understanding of themultidimensional qualitiesof topgoals
scorers are still based on subjective opinions based on
coaches, scouts and sporting directors perceptions.

In this regard, the complexity of the game of soccer,
considered as dynamic and interactive, makes difficult its
observation and analysis (Sarmento et al ., 2014) sincegoals
are scored not only due to the interdependence of tactical,
technical or strategical factors, but also physical,
psychological and contextual ones. For that reason, the
design of future research studies that try to capture the key
elementsrelated to goa scoringin soccer may requireadeep
understanding of thefactorsthat areinvolvedinthe process.

Therefore, theaim of thistheoretical review isto describe
thekey performanceindicatorsand contextual variablesthat
have been related to god scoring in soccer, as well as to
propose and discuss future challenges that may contribute
to the development of this research topic in thefield of per-
formance analysis.

Current scientificknowledge

Contextual variables

Match location

The fact of playing at home has been associated with
scoring more goals and obtaining a greater percentage of
wins for the home team (Lago-Pefias & Lago-Ballesteros,
2010; Almeida& Volossovitch, 2017, Fic& Castellano, 2017).
According to theliterature, local teamswin the 60 and 70%
of the matches (Jamieson, 2010; Pollard & Gomez, 2014).
Moreover, in top European competitions, it has been
observed that loca teams scored first the 57.8% of the
matches and went on obtainthe 84.85% of the pointswonin
these games (L ago-Pefias, Gdmez-Ruano, Megias-Navarro
& Pollard, 2016). Some explanations of this trend have
included the factors related to the numbers of spectatorsin
the stadium, the familiarity of the match conditions, the
referee, thetravel effects, aswell aspsychologicd andtactical
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effects(Pollard, 2008). Inthissense, thedtitude of thestadium,
the number of spectators and the change of time zone were
relevant to have home advantage in the preliminary
qualification process for the World Cup Finals (Pollard &
Armatas, 2017). Moreover, thegreater winning expectetive,
the establishment of more ambitious objectives and a more
offensive strategy have been observed in coaches when
playing at home (Staufenbiel, Lobinger & Strauss, 2015) and
may encourage playersto be more oriented to be offensive.
Regarding tactical factors, the scientific literature show that
home teams have more shots, dribbles and passes in the
final third (Carmichagl & Thomas, 2005; Tucker, Mellaieu,
James & Taylor, 2005), greater amount of ball possession
than the opponent (Lago & Martin, 2007), greater
effectivenessin goal scoring (Tenga et al., 2010) and have
attacking patterns more complex and structured (Diana,
Zurloni, Elia, Cavaera, Jonsson & Anguera, 2017). Therefore,
agrester offensive strategy seemsto beimplemented at home
and thisfact may be directly related to goal scoring and the
probability towin.

Quiality of theteams

Thequality of theteamsisarelevant factor that influences
thetactical context of thegame (Sarmentoet a., 2018). Lago-
Ballesteros and Lago-Pefias (2010) observed how higher
ranked teams obtai ned more shots, more goal s per game and
the need of having fewer number of shotsto scoreagoal. In
this sense, while low ranked teams needed an average of
11.25 shotsto scoreagoal, the highest ranked teams needed
8. Other studies (Szwarc, 2004; Castellano, Casamichana&
Lago, 2010; Delgado-Bordonau, Domenech-Monforte,
Guzman & Mendez-Villanueva, 2013; Dufour, Phillips &
Ernwein, 2017) found that one of themost rel evant differences
between winning and losing teams was the ratio shot/goal.
This fact may be related to a better technical and tactical
skills of playersfrom high ranked teams, that may have the
ability not only to produce more quantity of offensiveactions
but also to be more accurate when shooting at goal.

Match status

Match status is also an important variable to consider
when analysing goal scoring in soccer. In fact, research
studies found that the team that scored first won the game
the 70% of thematches (Armatas, Yiannakos, Papadopoul ou
& Skoufas, 2009; Armatas& Yiannakos, 2010). Furthermore,
multiple studies have observed how scoring agoa causesa
changeinthetactica context of therest of thegame, both for
short and long term. For short-term effects, it has been
reported that the scoring team decreases its ball possession
in attacking zones and the opponent hasagreater percentage
of ball possession in the next five minutes after scoring a
god (Ridgewell, 2017), besidesadecreaseinthe accuracy of
passes (Redwood-Brown, 2008). However, Heuer and Rubner
(2012) found that the team that conceded a goal was less
successful in scoring a goal during the next minutes after
conceding. For long-term effects, severa studies (Lago &
Martin, 2007; Lago et d., 2012) observed that teamsthat are
ahead in the score, decreased their ball possession and had
poorer offensive performance in comparison to when they
weredrawing or losing. Also, the study of Ruiz-Ruiz, Fradua,
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Fernandez-Garciaand Zubillaga (2013) observed that teams
losing by one, two or more than two goals received
significantly fewer entries into the penalty area than teams
winning by one or two goals. This change in the offensive
production of winning teamsmay berelated to the priority of
defending the score instead of increasing the advantage.
Therefore, god scoring seems to be related to the match
status. Thus, scoring a god can change the tactical game
scenario not only by modifying the teams' strategies and
prioritiesbut also by possibly affecting to theemotional and
psychologica state of the players.

Time of the match

Interestingly, more goals are scored during the second
half of the match and especially during the last 15 minutes.
Leite (2013) anaysed 2208 goals from the 19 World Cup
tournaments and found that the 54.4% of the goas were
scored during the second half and 19.61% took place during
the last 15 minutes of the game. Also, Alberti, laia, Arcdli,
Cavaggioni and Rampinini (2013) analysed 11.000 godsfrom
top European competitionsand observed that 55.1% of god's
were scored in the second half while the number of goas
wasincreasing throughout the game (13.7%, 15,1%, 16.2%,
17.7%, 17.2%y 20.2%for 0-15, 15-30, 30-45, 45-60, 60- 75 and
75-90 intervals, respectively) with the same trend in all
competitions. In a recent study, Pratas, Volossovitch and
Carita (2018) observed that not only a higher frequency of
the second goals were scored in the second half of amatch
(58%) but aso during the last 5 min periods of each half.
These interesting facts are due to the interaction between
severa factors. Inthismanner, severa studieshave reported
a decrease in the physica performance during the second
half of the matches (Vigne, Gaudino, Rogowski, All oatti &
Hauttier, 2010; Carling & Dupont, 2011) what can predispose
players to make more defensive mistakes during the last
minutes of the game or at the end of thefirst half, duetothe
physical and mental fatigue. Furthermore, thetactical context
inthelast minutes of the game may become more desperate
for the team that chases a score, requiring more offensive
tempo and production, what at the sametime, may provoke
more defensive risks and vulnerability (Abt, Dickson &
Mummery, 2002). Thiscontext inthelast minuteswould creste
amore urgent play in offensive terms and amore open play
interms of space, what adding the physical and mental fati-
gue, may increase the possibility of scoring goals.

Technical and tactical factors

Thestart of theteam possession

Sarting field zone

The study of Wright, Atkins, Polman, Jones and Lee
(2011) observed how 62% of goalsscoredin English Premier
Leaguewerestartedintheopposing half. Likewise, Caroand
Caro-Muiioz (2016) found how morethan 60% of the goals
achieved by two top teams in Spanish La Liga during the
2012/2013 season started inthe opposing half. Inaddition to
starting in offensive zones, other studies (Armatas,
Yiannakos, Ampatis, & Sileloglou, 2005; Wright et d., 2011)
highlighted the great importance of starting the team
possessions in central areas of the fidd. This data is not
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surprising because soccer is an invasive sport and the fact
to start the team possession closer to the goal can fecilitate
thefaster penetration towards shooting zones. Also, starting
theball possessionin central areasof thefield could help the
attacking team have more immediate options to progress
towardsthe godl, rather than starting in wide areas, where it
would be easier for the opponent to close down centra gaps
and protect the goal.

However, despite these findings are relevant, the fact of
studying only the field space does not truly represent the
real tactical and interactivetactical context. For thisreason,
other tactical and behavioral dimensions should be
considered at the beginning of offensive sequences. In this
sense, thefact of starting the goal sequences from higher or
lower positions can be influenced by the style of play or
technical andtacticd level of theteams. For instance, Tenga
and Sigmundstad (2011) observed how the highest ranked
teamsin the Norwegian L eague scored more goalsin team
possessions that started in defensive zones in comparison
with the lowest ranked teams. Besides, thefact of regaining
theball in offensive zones of thefield doesnot directly mean
that the offensiveteam islocated in penetrating spaceswithin
the defensive structure of the defensive team (Gonzalez-
Rodenaset d., 2015a). Consequently, thefield space should
beonly another dimensionthat researchersor coachesshould
consider among other tactical and behaviord variablesduring
ball transitions periods.

Theinitial defensive behavior

In the moments of transition between the attack and
defense, the positioning and behavior of the defensiveteam
is crucia to understand the interactive tactical context.
However, very few studieshave considered thisaspect when
analysing attacking performance in soccer (Mckenzie &
Cushion, 2013). In fact, the optimal defensiveindicatorsin
transitions from attack to defense such as exerting pressure
after losing theball and regaining quickly theball possession
have been associated with high ranked teams in German
Bundediga(Vogelbein, Nopp & Hokemann, 2014) aswell as
with teams that achieve to win a greater number of games
(Winter & Preffer, 2016). Inthisline, Olsenand Larsen (1997)
reported agreater creation of goal scoring opportunitiesand
goals by counterattacking when the opposing team was
unbalanced defensively. Similarly, Tenga et al. (2010c)
observed how the counterattacks were more effective than
organized attacks in scoring goa s only when the defensive
team was defensively unbalanced. Another study of
Gonzaez-Rodenas (2013) reported that team possessions
that ledto agod intheWorld Cup 2010 started morefrequently
against adefensiveteamwith fewer playersbetweentheball
and the opposing goal, in comparison with team possessions
that created goa scoring opportunities.

Additionally, recent studies based on the analysis of
attacking performance have analysed other variablesrelated
to the initial moment of the team possession such as the
space of defensive occupation, the opponent pressure after
losing the ball or the initia penetration performed by the
offensiveteam (Tenga, Holme, Ronglan, & Bahr 2010; Lago-
Ballesteros, Lago & Rey, 2012: Gonzalez-Rodenas, Lopez-
Bondia, Calabuig, Turpin & Aranda, 2015). These studies
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highlight the importance of penetrating as soon as possible
when the opponent is not exerting pressure after losing the
ball or whenthebadl isin opposinginvasive zonesin order to
achieve higher odds of creating goal scoring opportunities.
However, moreresearch isneeded to understand theinfluence
of theinitial tactical situation on the possibility not only to
create goal scoring opportunities but also to score goals.

Thedevelopment of theteam possession

Passing sequences and type of attack

There has been a debate in soccer research about
whether it is more effective to attack with longer or shorter
possessions in order to achieve attacking success (Coallet,
2013; Kempe, Vogelbein, Memmet & Nopp, 2014, Pollard,
2019). This debate began when Regp and Benjamin (1968)
observed that 80% of the goalswere created in sequences of
3or fewer passesafter andysing 3213 matchesfrom 1953to
1968. Inthissense, Hughesand Franks (2005) confirmed that
more than 80% of goals during the 1990 and 1994 World
Cups were scored after sequences of four or fewer passes.
However, this study normalized the data by considering the
goa effectiveness of the total number of possessions per
match and concluded that longer possessions (five or more
passes) were more effective to achieve goals than shorter
possessions (four or less passes), even though more goals
were scored in short possessions in absolute terms.

However, thefact of only counting the number of passes
excludes other essential characteristics of the type of attack
developed by the teams, and a more detailed anaysis of
tactical factorsinvolved in the development of possessions
would be needed to understand why and how the teams
score goals (Pollard, 2019). For this purpose, the
multidimensional and qualitative evaluation of the types of
attack permitsto categorizethe observationsand canimprove
the ahility to describe the team possessions in soccer (Ten-
ga, Kanstad, Rongland & Bahr, 2009).

Severa studies have analysed qualitatively the type of
attack and have observed that most of goals were produced
by means of positiond attack. Thistype of attack produced
44.1% of goals during the Eurocup 2004 (Yiannakos &
Armatas, 2006) compared with the 35.6% of counterattacks
and 20.3% of set pieces. Similar results were found in the
World Cup 2006 (Armatas & Yiannakos, 2010) where the
positional attack produced the 47.1% of goals, followed by
set pieces (32.6%) and counterattacks (20.3%). Njororai
(2013b) described that 75.86% of goalswere createdin open
play situationsespecially by «combinative play» (26.3%) or
«wide play» (26.36%) but without differentiating between
counterattacks or positional attacks. In another study,
Mitrotasiosand Armatas (2014) observed that 72.4% of god's
were produced in open play sequences during the Eurocup
2012. Inthesesituations, 60.0% were positiona atacks, 20.0%
were counterattacksand 20% weredirect attacks. In addition
tothis, Barreira, Garganta, Castellano, Prudenteand Anguera
(2014) analysed the sequencesthat achieved agoal inWorld
Cups and Eurocups and reported that the creation of goal
scoring situations is evolving from a more individual
perspective based on dribbling and personal movestowards
amorecollective participation with moreimportance of passes
and crosses.
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In regards to the high number of goals scored by
positiona attacks, recent studies reported a considerably
higher proportion of positional attacks during the games,
what would lead to greater possibilities to score goas in
absoluteterms. However, inrelativeterms, the counterattacks
have been shown to have higher effectiveness in creating
goal scoring opportunities and goals (Tenga et al., 2010b;
Lago-Ballesteros, Lago & Rey, 2012; Gonzal ez-Rodenas et
d.,2015h).

To conclude this section, it should be noted the great
complexity of analysing the association between passing
sequences and number of goals in soccer. On one hand, it
seemsthat short passing sequences achieve high number of
goalsin soccer, what may be related to the effectiveness of
counterattacks and set pieces. On the other hand, organized
attacks seem to produce between 40-50% of the goal's, what
shows the importance of building offensive sequences
against organized defensive systems. Finally, the production
of goalsisgoing to be specificto theteams' styleof play and
thetechnicd profileof the players, what isgoing to determi-
ne the tactical construction of team sequences and their
attacking success.

Set pieces

Set pieces have been shown to produce approximately
30% of goalsin recent international tournaments (Armatas
& Yiannakos, 2010, Mitrotasious& Armeatas, 2014; Gonzaez-
Rodenas, Lopez-Bondia, Aranda-Mdaves, Tudela& Sanz-
Ramirez & Aranda). This percentage is very relevant
considering that thistype of possessionisnot very frequent
during the matchesin comparison with positional attacksor
counterattacks. Gonzalez-Rodenaset a. (2015b) found that
teamsin Mg or League Soccer had an average of 10 set pieces
actionsper game. Similarly, Silva(2011) observed an average
of 5corner kicks, 4indirect freekicks, 0.85freekicksand 0.2
penalty kicksper team and matchin SpanishLalLiga. These
types of actions are characterized by the proximity to the
opposing goal, the capacity of deciding the moment to start
the action, as well as the possihility to put the ball in the
opposing penalty box very quickly with the immediate
intention to score agoal.

Silva(2011) observed that penalty kickswerethetypeof
st piece that achieved more proportion of goals (30.5%),
followed by indirect freekicks(26.3%), corner kicks(24.6%),
direct freekicks(13.5%) and throw ins(4.6%). Yiannakosand
Armatas (2006) found agreater proportion of goalsproduced
by corner kicks (40.0%), followed by theindirect or direct
freekicks(30.0), penalty kicks(25.0%) and thethrow in (5%)
during the Eurocup 2004. Another example is the study of
Njororal (2013) intheWorld Cup 2010, wherethecorner kicks
and indirect free kicks obtained the highest number of goals
(28.6 and 28.6, respectively) followed by the penalty kick
(25.7%) and direct freekick (14.3%).

Consequently, theindirect freekicksand corner kicksare
agreet source of goalsin set pieces. For both typesof actions,
aheader after a cross was the most frequent action to score
and the critical zone of the penalty box (space between the
penalty spot and theline of the goa box) wasthe spacewith
the highest number of gods (Silva, 2011). Inrelation to the
corner kicks, this study highlighted that one third of the
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god swere scored after adefensiverebound, aswell asmore
than the 50% of the contacts with the ball occurred in the
near post area. Recent studies (Sainz de Baranda & L 6pez-
Riqueime, 2012; Casal, Maneiro, Arda, Losada& Riad, 2014;
Casd, Maneiro,Arda, Losada& Rid, 2015; Maneiro, Losada,
Casal & Arda, 2017) have reported how the percentage of
creation of goal scoring opportunities ranged between 20-
30% while only between 1.5 and 3.0% were converted in
god. These studies agreed in observing that both corner
kicksandindirect freekicksweremgjorly executedin adirect
way (immediate cross towards the penalty box) but were
more effective when theteams performed an indirect action
by meansof ashort pass, where3 or 4 playersparticipatedin
the possession and the decisive pass was made on the
ground. According to the authors, short passing start and
executing these set pieces by an indirect action would cause
uncertainty for the defenders, who should not only pay
attention to their direct opponent, but also to the movement
of theball.

Inregardstothedirect freekick, Silva(2011) found agod
effectiveness of 6.2%. This study observed how the 64% of
godswere achieved by kicking the ball with theinside part
of thefoot and by going over thewall (56%), whilethe 24%
and 20% went by thewall or through thewall, respectively.
Moreover, thedirect freekicksexecuted from central areasof
the field and kicked with the opposite leg to the side of the
field where it is executed, are the most effective to score
(Carling, Williams& Reilly, 2005).

Ladtly, the pendty kick is the type of set piece with a
higher degree of effectiveness because between 70-85% of
the actions lead to a goal (Jordet, Hartman, Visscher &
Lemmink, 2007; Pdau, Lopez-Montero & Lopez-Batdla, 2010).
These studies also noted how there is a tendency to shot
towards low areas of the goal athough high shots achieved
10% more effectiveness. Bar-Eli and Azar (2009) observed
that those penalties directed to the high corners of the goal's
had 100% of effectiveness. Inthissense, the accuracy of the
players that kick the ball is crucial, maybe for this reason
playersnormally usetheinside part of hisfeet to executethe
pendty kicks(Silva, 2011). Thehigh effectivenessof penaty
kicks may be dueto thefact that goalkeepershavelesstime
availablethanthey requireto diveand intercept theball (Van
der Kamp, Dicks, Navia& Nodl, 2018). Inthissense, Hunter,
Angilletaand Wilson (2018) found that increasing the shot
speed from 20 m per second to 30 m per second reduced the
probability that the goalkeeper blocked the shot from 82%to
38%. For thisreason, theinteraction between thekicker and
the goalkeeper iskey to understand the performance in pe-
nalty kicks(Dicks, Button & Davids, 2010). Palacios-Huerta
(2003) found that both kickers and goalkeepers behave
perfectly randomly in penalty kicks. This author suggested
that players use their ingtinct or intuition in each particular
situation rather than having a similar pattern of behaviour.
Another interesting result of thisstudy wasthat goalkeepers
chose to jump to the same side as the kicker shot in about
half of the pendlties, achieving over 60% of goalswhen this
happens, whilethe effectivenesswas practically 100% when
the kicker and the goal keepers chose different sides.
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Theend of theteam possession

The previous action («goal pass» or «assist»)

Within the study of the finishing actions, the «previous
pass» or «assish» is starting to be a very important indicator
to define the attacking success of soccer players and teams.
In this way, the players that are able to create a scoring
opportunity for another teammate can be asimportant asthe
playerswho scorethegoal. Horn, Williamsand Grant (2000)
found how assists from the «zone 14» (central zone located
inthe opposing half just infront of the penalty box) created
the highest proportion of goalsin World Cup 1998. Another
study of Horn, Williams and Ensum (2002) observed how
passes from «zone 14» to the penalty box produced more
goalsthan crossesinthe English Premier League 2001/2002.
Similarly, Silva, Sanchez Bafiuel os, Garganta and Anguera
(2005) showed that the mgjority of offensive sequencesthat
led to goa did not come from wide areas but from central
areas. Also, Smithand Lions(2017) studied the goal s scored
during four editionsof theWorld Cup (2002-2014) and found
how passing in behind the defense from centra areas was
themost used action, whilealower proportion of goalswere
scored from crossing Situations or from positionslocated in
front of the defensiveline.

In relation with the previous actions, it has been found
that long passes and combinative play (short passes) were
the most frequent tactica actions during the Eurocup 2004
and World Cup 2006, whileindividua actions (dribbling or
running with the ball) produced less than 20% of the goals.
(Yiannakos& Armatas, 2006; Armatas& Yiannakas, 2010).

In this sense, Durlik and Bieniek (2014), observed that
69.3% of goalswere scored after an assist from ateammate,
whileonly the12.8% camefromanindividua play performed
by the goal scorer during the English Premier League. The
location of the assist was predominantly central areas, while
32.2% camefromwideareas. Intheanaysisof Mitrotasious
and Armatas (2014), the cross produced the 43.7% of the
goalsinthe Eurocup 2012, followed by short passes(35.2%),
whiletheindividual actions produced the 9.9% of thegoals.
As regards as the physical component, Faude, Koch and
Meyer (2014) observed how the player who assisted to the
god scorer, performed a sprint (67.0% of the goals), and
frequently (64.0%) this sprint was performed with the ball
and against a close defender (48%).

According to these studies, the actions that lead to the
god were predominantly originated in central and advanced
areasof theopposing half, whilethe crosseshave been shown
to represent around 30-40% of theassists. Thisfact highlights
theimportance of progressing towardscentral spacesin order
to make passes in behind the defense. Furthermore, the
collective combinations seem to be the main tactical way to
score gods, since the individua actions produce less than
20% of the goals. This may indicate a high difficulty to
disorder the defensive systems by means of actions purely
individual. Moreover, previous research has found how the
gods scored after individual actions have been decreasing
in favor of collective actions such as passes and crosses
duringinternational competitions(Barreiraeta., 2014). This
study associated this fact with the higher player density
around the player with theball in recent tournaments (2002-
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2010), what makesmoredifficult to create offensive superiority
near the ball.

The proximity and the shot angle with respect to the
goal

The proximity and the angle with respect to the goal
have been two of the most important factors related to goal
scoring in soccer. The mgjority of the studies have found
that 80-90% of the godls are scored from inside the penalty
box and 20% of them were scored inside the goal area
(Yiannakos & Armatas, 2006; Armatas & Yiannakaos, 2010;
Michalidis, Michaildis & Primpa, 2013). Previousresearch
suggested that there is an «effective area» inside the penal-
ty box were more than 40% of the tota goals are scored
(Hughes, 1996; Carling, Williams& Redlly, 2005; Mitrotasius
& Armatas, 2014). Thisareaislocated between the penalty
spot and the line of the godl area.

Kirkendall, Dowd and DiCicco (2002) analysed the
effectiveness of scoring goa depending on the distance in
respect tothe goal during the 1998 World Cup. Theseauthors
observed a 1/7 ratio for shots taken from the goal area, 1/9
ratio for shotstaken from the penalty box and 1/33 for shots
taken from outsidethe penaty box. Pallard, Ensum and Taylor
(2004) analysed atotal of 1096 shots and revealed that for
each extrayard farther from the goal, the chances of scoring
arereduced by 15%, for each degreethat islost with respect
to the shooting angle with the goal is a reduction of 2% of
possihilities. Also, they found that the probability for goal
scoring double if the attacking player is more than 1 meter
away from the nearest defender.

Thefinal defensive positioning

Another important factor for goal scoring seems to be
the defensive context where the shot takes place. Wright et
al, (2011) found that 86% of goals had 2 or less defensive
players between the ball and the goal. Gonzalez-Rodenas
(2013) observed that offensive sequencesthat led to agod
had fewer players between the ball and the goal, aswell as
the goal scorer had greater spatial superiority than those
sequences that led to scoring opportunities. Another study
from Gonzalez-Rodenas et a. (20158) anadysed the ratio
scoring opportunity/goal according to the space of defensive
occupation where the last action took place. Consequently,
the scoring opportunities that took place behind the
defensiveline showed 31.3% and 24.3% of effectivenessfor
counterattacks and positiona attacks, respectively. This
effectiveness decreased to 11.1% and 11.7% when the
scoring opportunity took placeinfront of the defensiveline.

Thefinal actions of the goal scorer

Existing research studies have observed how strikers
score approximately the 50% of goals, followed by wingers
(20-30%), midfielders(10-20%) and defenders (10%) (Acar,
Yapicioglu, Arikan, Yalcin, Ates & Ergun, 2009; Durlik &
Bieniek, 2012; Njorarai, 2013, Mitrotasious& Armatas, 2014).
However, the final actions (tactical, technical or physical)
that the fina players perform in goa situations have not
beenfully exploredintheliterature. Inthisvein, few existing
studies have found how shooting with the feet seems to
achieve between 70-80% of goals, whereastherest thegoals
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are achieved from headers (Durlik and Bieniek, 2014;
Mitrotasious & Armatas, 2014). According to the specific
part of thefoot, theinstep seemsto be the most used surface,
followed by the inside part of the foot (Michailidis et dl.,
2013, Michailidis, 2013). For instance, the study of
Mitrotasios and Armatas (2014) in the Eurocup 2012,
described how instep shots accounted for 38.67% of goals,
whileinside part of thefoot and headers achieved the 32.0%
and 29.3% respectively. Regarding the coordinative and tem-
pord situations, Durlik and Bieniek (2014) noted how 69.3%
of goals were scored directly after an assist of teammate
which means no contact with the ball beforethe kick, while
17.9% were preceded by interception and 12.8% were scored
after dribbling the ball. Asfar asthe physical actions, Faude
et al. (2012) observed in German Bundesligahow high-speed
situations are key in goal scoring actions. In this way, this
study showed that sprinting in straight direction was the
most predominant action (61.0%), followed by jumping
(22.0%), change of direction (8.0%) and player rotation or
turn (8.0%). Interestingly, the mgjority of the sprints were
performed without theball (75.0%). Therefore, according to
theexigting literature, thelast actionin goal scoring situations
require high-speed movements both to cover space
(sprinting) and to shoot at goa (a great proportion of one-
touch finishing).

Practical applications

Firgtly, this paper has noted how the contextual factors
have a very important role in goal scoring in professional
soccer. Variables such as venue, match status, quality of the
teams and the time of the match seem to cause different
physical, psychological and emotional situations that may
ater thetactica performanceof teamsintermsof goa scoring.
In this manner, soccer coaches, anaysts, fitness coaches
and players should know the effect of the contextual factors
and maximizeor minimizether effectsaccording tothetactica
and strategical objectives of the team. For example, soccer
coaches should adapt their strategies during the second half
and specially duringthelast 15 minutes of thegame because
moregoa sarescored inthat time period. Also, soccer coaches
should take advantage of playing at home, because it has
been observed how home teams score more goal sthan away
teamsin generd terms. Additionally, coaches should prepa-
retheir teamsto get adapted quickly to changesinthematch
status and anticipate the possible tactical and psychological
consequences of scoring or conceding agoal.

Secondly, existing research hasidentified several tactical
indicators that have been associated with goal scoring. For
the possession start, performance indicators such as
«starting the possession by winning the ball in open play»,
in «attacking zones», in «central channels of the pitch» and
againgt an «imbalanced defence» have been highlighted in
theliterature. For the possession devel opment, short passing
sequences seem to obtain a great percentage of goals in
form of counterattacks and set piecesdthough the «positional
attack» wasthe most predominant type of progression. Also,
set pieces have been shown to achieve a third of the total
goasin different competitions. As far asthe assist location
and actions, more goalshave been scored after passing from
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«central areas of the pitch» while crossing actions seemsto
account for 20-30% of goals. Finally, more goalshave been
scored by shooting ‘inside the penalty box’, in ‘behind the
defensive line', without ‘defensive pressure’, having an
‘open angle between the goal and the ball’, using
predominantly the «feet», with only «one contact with the
ball after the passof ateammatex» and after «sprinting without
theball».

In terms of practical applications, these performance
indicators are useful to understand «what» technical or
tactical actions are predominant when goals are scored in
soccer, as well as «when» or «where» these actions take
place. With this information, soccer coaches could design
training exercisesthat reproduce these scenariosin order to
increase god-scoring in their teams. For example, coaches
should prepare their teamsto gain the ball in attacking and
central areas of the pitch and take advantage of
counterattacks. Also, coaches should give importance to
both offensive and defensive set pieces because they pro-
duce great quantity of goals. Regarding the final action,
coaches should create exercises that include quick actions
such as sprinting and finishing in one touch.

New per spectivesand futur echallengesof goal scoring
analysis

Aswereviewed inthefirst part of the paper, theresearch
methodology used in the vast mgjority of past studies was
based predominantly on registering i solated actionswithout
considering the interdependence of multiple factors in the
creation of goal scoring situations. This fact was addressed
by severd critica studies(Glazier, 2010; Mckenzie& Cushion,
2013) that claimed the necessity of creating and using new
research approachesin order to understand not only «what»,
«when’ and‘where actionsoccur, but aso «hows and «why»
theinteraction between offensive, defensive and contextual
factorsinfluencethe performance of teamsand players. This
information would allow coachesto design specifictraining
environments where the modulation of different task
constraints would reproduce a real context for the
devel opment of collectiveinteractionsand/or specific skills
related to goal scoring in socce.

Due to this necessity, there has been an increase in
research methods in the fidd of performance anaysis in
soccer during thelast few years(Sarmento et ., 2018). This
scientific evolution aims to capture the interactive and
complex nature of soccer and to provide new insights to
researchers and soccer practitioners for the development of
innovative studies. These recent methods include position
data(Memmert, Lemmink & Sampaio, 2017, Memmet & Rein,
2018) network analysis (Passos, Davids, Araljo, Paz,
Minguéns, & Mendes, 2011), sequential and temporal
patterns (Camerino, Chaverri, Anguera & Gudberg, 2012),
multidimensiona qualitativedata(Sarmentoet d., 2018) and
mixed methods (Anguera, Camerino, Castafier, Sanchez-
Algarra& Onwuegbuzie, 2017). Inthisvein, understanding
the potential of these methodologiesfor the analysis of goa
scoring in soccer, wedescribe and discussthe newest findings
on this field and propose future challenges for the
devel opment of research studies:
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Multidimensional evaluation of shooting effectiveness

First of all, thelow scoring frequency of soccer makesit
difficult to build relationships between the general tactical
offensive patterns of theteamsand theway goalsare scored.
For this reason, the only analysis of sequencesthat lead to
goal may not represent thereal attacking play of soccer teams.
Thus, it would beinteresting for future studiestoincludethe
analysisof team possessionsor player actionswith different
outcomes and study the differences between goal scoring
possessions and also the rest. For instance, the fact of
comparing team possessions that lead to scoring
opportunities with team possessions that lead to goa may
offer asignificant view of the decisive dimensionsthat are
related to goal effectiveness. One example of this approach
wasthestudy of Tengaet d. (2010), wherethey used adesign
that included casesand controlsin order to compare offensive
sequencesthat led to agod with other types of possessions.
In another example of this approach, Schultz et al. (2017)
analysed the shots performed by a professional team and
evaluated the influence of the positioning of the defenders
and the goalkeeper on the god effectiveness. This study
reported that the distance of the closest defender and the
sight of goal affected the quality of the shots.

Also, therecent development of statistical analysisusing
automatic tracking dataisrevealing multiple possibilities of
analysing goal scoring in soccer. For instance, Fairchild,
Pelechrinis and K okkodis (2018) demonstrated how Major
League Soccer teams with higher offensive efficiency tend
toutilizeasmaller areaonthefiddwith regardstotheir shots.
Fernando, Wei, Fookes, Sridharan and Lucey (2015) identified
different scoring methods depending on the team based on
spatial and temporal patterns. Lucey, Biakowski, Monfort,
Carr, and Matthews (2015) observed that defender proximity,
theinteraction of surrounding players, speed of play, coupled
with the shot location play an impact on determining the
likelihood of ateam scoringagoal.

These scientific approaches are helping calculate the
«expected goa s» that teamsmay score or concede by means
of creating different statistical modelsthat includetheanaysis
of the effects of variables such asthelocation of thebal, the
shot angle, the assist type and type of technical action. This
metric allows soccer analysts and coaches to calculate the
quantity of goasthat a player or team should have scored
on average, considering the quality of shots that they took.
Also, this metric help predict the quantity of goals that a
player or teamwill scoreinthefuture, what can beapowerful
tool for scoutswhenrecruiting soccer players(Rathke, 2017).
Therefore, future studies should create complex model sthat
capture the combined effects of offensive, defensive and
spatiotemporal variables on the shooting effectiveness,
facilitating the comparison between different teams, players
or competitions.

Goal effectiveness of styles of play

The analysis of playing stylesis arising in recent years
(Fernandez-Navarro, Fradua, Zubillaga, Ford, Allistair, &
McRobert, 2016; Yang, Leicht, Lago-Pefias, & Gomez, 2018;
Gomez, Mitrotasios, Armatas, & Lago-Pefias, 2018). However,
there is alack of research on the rea effectiveness of the
team’s style of play to score goals or create goal scoring
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opportunities. In this sense, the use of data from multiple
teams could mask thefactorsthat determine or contributeto
the success or low performance of each team (Taylor,
Méldieu, James& Shearer, 2008). Thestudy of specificteams
could help understand the effectiveness of certain tactical
modelsto create scoring opportunitiesand scoregoas. Also,
it could be interesting to evaluate the association between
training methods and the achievement or concession of goals.
For instance, Caro and Caro-Mufioz (2016) did not find a
direct association between the tactical modd implemented
by professional soccer teamsand their effectivenessto score
goals. Thistype of studies could help soccer coaches know
about thevalidity of training methodsand tactical strategies.

Discovering the goal scorer skills

Very few studieshave andysed thedifferent coordinative,
cognitive, perceptud, psychological or physical skills that
special goal scorers possess in comparison with other
players. Following this approach, recent studies (Castafier
eta., 2016; Castafier et d., 2017) haveevauated thetechnical
and tectical actions of Mess and Cristiano Ronaldo in goal
scoring situations by means of the analysis of temporal
patterns and polar coordinates. Thus, some factors
highlighted in both players in goal actions were the
anticipation to create situations of positional superiority (no
pressure of the opponent) in their actions, the use of the
outside part of thefoot to drivetheball and face one-on-one
situations, as well as the versatility to use different actions
such as pass feints, change of direction feints, changes of
directions, or theuse of both legs. Specificaly, Mess showed
greater unpredictability inhisactionsprior tothegoal, while
Ronaldo showed to be a very precise shooter with more
defined motor patterns. In addition to the movements with
theball, Spearman (2018) hasrecently introduced and studied
the interesting concept of «off-ball scoring opportunity».
This concept involves the evaluation of the off-ball
positioning of players preceding shots, that could lead to
goals, evenif they finaly did not receivethe ball.

On the other hand, goa scorers and players with high
quantity of assists seem to have higher levels of executive
functions such as creativity, response inhibition, cognitive
flexibility and working memory, incomparisonto other players
(Vestberg, Gustafson, Maurex, Ingvar & Petrovic, 2012;
Vestberg, Reinebo, Maurex, Ingvar & Petrovic, 2017).
Likewise, aninteresting study of Kempeand Memmet (2018)
based on systematic observation, reported that high
creativity in the last two actions before the actual shot on
goal proved to be the best predictor for game success.
Therefore, recent research has shown how playerswho score
godsor creategoal Situationsmay possessspecial cognitive,
perceptual, technical or tactical skills. Futureresearch should
study the different ‘goal skills’ such as positioning,
anticipation, tactical movementson and off theball, technical
accuracy, dribbling ability, etc. Theknowledge of these skills
would allow coaches to design specific training sessions
and individualizetraining methods.

The effect of playersinteractionsand synergies

Soccer isacallective, interactiveand complex sport where
the collaboration, communication and understanding
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between teammates is crucid to achieve attacking perfor-
mance. For thisreason, in addition to the analysis of indivi-
dua sKills, future studiesa so should evauatetheinteractions
and synergies between players to generate goal scoring
situations. This would help understand why some players
perform more effectively in certain teams, under certain
strategies or surrounded by teammates with specific skills.
The development of research studies should have apractical
focusin order to help coaches and analysts to evaluate the
tactical performance of their teams or players, aswell asto
understand what profile of players they should recruit to
maximizetheteam interactionsinthecreation of goa scoring
situations. Although agreat number of sudieshaveanalysed
generd team interactions (Gama et a., 2014; Clemente,
Martins, Kalamaras, Del Wong & Mendes, 2015), thereare
very few studies that have researched on the influence of
playersinteractionson goal scoring situations. For instance,
Clemente, Martins and Mendes (2016) evaluated the team
interactions by using ‘network analysis and observed the
tactical relationships between players that created goal
scoring Situations. Thisstudy concluded that wing midfielders
and attacking midfielders were the most used players and
|aterd defenderswerethe playersthat initiated most attacking
plays. Other study performed by Mclean, Salmon, Gorman,
Stevens and Solomon (2018) observed how goal scoring
passing networkswere highly varied when studying several
teams.

Additionally, the analysis of the interaction with the
opponent iskey to understand thetactica behavior in soccer
(Tengaetd., 2010; Gonzaez-Rodenaset d., 2015a). However,
very few studies have evaluated the relationships between
offensiveand defensive behaviorsingoal scoring situations.
For example, Gonzalez-Rodenas et . (2019) observed that
goa sscored by using one contact to theball or goalscreated
by crossing were more frequent against organized defences
than against circumstantial defences, what indicatesthat the
type of defence influences the finishing process in goal-
scoring situations.

In this way, future studies should create research
methodologies that are able to integrate the analysis of
offensiveand defensiveinteractions. Thisfact would explain
in which tactical scenarios the ball was gained, why goals
were scored after acounterattack or positional attack or how
the defensive structure or behavior of the opposing team
influenced thefina offensiveactions. Therefore, futurestudies
should test new hypothesis about the relationships between
team interactions and their interdependence with the
opponent structure and behavior.

Effects of training methods on goal scoring

Despite the key importance of goals for the success of
teams and players, little is known about what are the best
practices to improve the goal scoring capacity both
collectively and individually. According to our knowledge,
no studies have analyzed the effects of specific training
methods on the creation of goal scoring situationsboth from
acollectiveand individual perspective. Inthissense, soccer
coaches normally design finishing exercises based on
numerous repetitions of shots from multiple positions,
focusing on the accuracy and technique of the actions. Also,
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soccer coaches usually design large and small sided games
to create interactions and synergies between the attacking
playersinorder toimprove the attacking success of theteam.
However, the effectiveness of these practices has not been
discussed in the scientific literature.

In thisway, the future analysis of especial coordinative,
tactical or physical skillsrelated to god scoring in soccer will
help coaches design specific exercises that maximize the
learning process of soccer players. Besides, further anaysis
of the effectsof training methodson goal effectivenesswould
help coaches improve the training methodology in order to
devel op more creative and offensive players.

I nfluence of contextual factors on goal scoring

It has been demonstrated in the past how the contextual
variables are related to goal-scoring. However, thereis no
evidence of how contextua variablesinfluencethetechnical
or tactical actions or interactions related to goal scoring in
soccer. For instance, the fact of playing a home or away
createsadifferent tactical context that can modulatetheway
that goasor goa scoring opportunitiesareachieved. Similarly,
thefact of playing against ahigh-ranked opponent may alter
the way that the team is going to attack and thisis going to
affect the technical and tactical characteristics of the goals
and god scoring opportunities. One exampleof thisapproach
was addressed by the study of Mitrotasious, Gonzalez-
Rodenas, Armatas and Aranda (2019). This study observed
particular tacticd characterigticsin thecreation of goal scoring
opportunities according to each domestic competition. For
this reason, further research should analyse the combined
and interactive effectsof tactical and contextua variables. In
thisvein, factors asthe type of competition, match location,
altitude, quality of the opponent, minute of play, match sta-
tus, numerical inferiority or superiority, type of game
(knockout rounds, first or second leg, group stage) and
adverse or extreme environmental conditions should be
considered when designing research studieson goal scoring
in professional soccer.

Conclusions

During the pat, the literature based on notational analysis
highlighted numeroustactical and contextua factorsrelated
to goal scoring in soccer. This information represents a
valuable knowledge for soccer coaches and analysts and
establishes an appropriate starting point towards a better
understanding about the process that leads to goal scoring
in soccer. However, these studies presented limitations to
analyze the multifactorial nature of goal scoring. Currently,
the emergence of new research methodologies permits the
devel opment of moreintegrative approachesthat are ableto
capture the interactive and complex environment of soccer
actions. Thus, somefuturechallengesintheanalysisof goa
scoring in soccer should explore: @) the multidimensional
eva uation of shooting effectiveness, b) thegoal effectiveness
of styles of play, c) the goa-scorer’s skills, d) the further
exploration of the effect of the interactions between
teammates and defenderson goal scoring, €) f) the effects of
training methods on goa scoring and f) the influence of
contextual variables on goal-scoring actions.
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