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Chapter 1
Small-Sided and Conditioned Games:
An Integrative Training Approach

Abstract The specificity of the training requires that the soccer tasks improve all
performance indicators associated with the game. For that reason, both technical
and tactical indicators must be integrated in tasks that are typically used to develop
physiological and physical variables. Therefore, small-sided and conditioned games
(SSCG) have been recommended as the specific tasks that are required to apply in
soccer training. Based on that, this chapter aims to provide relevant information that
justifies the use of these smaller and adjusted versions of the formal game in the
context of the training.

Keywords Small-sided and conditioned games � Decision-making � Tactics �
Technical � Soccer � Football � Sports training

1.1 Should We Call Small-Sided Games
(SSG) or Small-Sided and Conditioned Games
(SSCG)?

Small-sided games (SSG) are typically described as smaller versions of the formal
game (Hill-Haas et al. 2011). These games have been very popular in the last
decade (Halouani et al. 2014; Owen et al. 2004) and are mostly used to optimize the
time of training and the physiological/physical capabilities by following the main
principle of the training methodology: the specificity (Clemente et al. 2014a).

SSGs are commonly smaller versions of the game that adjust the number of
players (format) and the size of the field (Reilly and White 2004). These adjust-
ments make possible to increase the individual participation of the players in the
game and also increases the acute physiological responses (Castellano et al. 2013;
Dellal et al. 2012).

The first studies in SSGs were mainly focused on the acute physiological effects
promoted by changing the format and the size of the field (Aroso et al. 2004; Katis
and Kellis 2009; Owen et al. 2004). Nevertheless, coaches often change some rules
of play and even the structure of the game during training sessions (Davids et al.
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2013). These significant adjustments use some task conditions to augment the
perception of players for specific topics, mostly tactical issues (Clemente et al.
2014b). Based on that, these games are no more only smaller versions of the game
but new versions of the game, thus the concept small-sided game may not char-
acterize the full concept of these variations.

Trying to provide a new understanding of the adjusted versions of the game, the
concept of small-sided and conditioned games (SSCG) have been recently used
(Clemente et al. 2014c; Davids et al. 2013). The concept of SCCG is more in-depth
than the SSG. The typical smaller versions of the game (SSGs) are often used for
fitness development and used as an alternative to the traditional running-based
activities (Dellal et al. 2008; Hill-Haas et al. 2009). The main focus is to provide an
extra motivation to players to run in high intensities. In other hand, the SCCGs can
be used to help learners or expert players to gain more experience in picking up
specifying information for continuously regulating interpersonal interactions with
teammates and opponents during the match (Davids et al. 2013). These conditioned
games can be developed to augment the perception of the players for specific tactical
topics and also to develop fitness and conditioning (Clemente et al. 2014a, b, c).
For that reason, the tactical complexity of SSCGs can be more rich and fruitful than
regular SSGs. Nevertheless, in our perspective both concepts can be integrated as
one-single concept: small-sided and conditioned games (SSCG). For that reason, in
this book the concept of SSCG can be associated with regular smaller versions or
with more complex and adjusted versions of the game.

The main focus of our book is the application of SSCGs on soccer training.
Nevertheless, these conditioned games are often used in other team sports. In fact,
the pertinence of these games for coaches has been researched (Clemente et al.
2015; Leite et al. 2009; Serrano et al. 2013; Siokos 2011). In the case of basketball
it was asked to 185 coaches which kind of tasks (SSCGs, offensive superiority
games, defensive superiority games, formal game, offense and defense) must be
recommended for specific stage of expertise (initiation, orientation, specialization,
and high performance) (Leite et al. 2009). The results revealed that SSCGs, formal
game, and offense are important tasks to use in any stage of expertise, thus sug-
gesting the great pertinence of the conditioned games for the training. In other hand,
in futsal (indoor soccer) a similar study revealed that coaches frequently used more
SSCGs in the context of elite players, progressively increasing from the novice
stages (Serrano et al. 2013).

Nevertheless, the use of SSCGs depends from the coaches’ level and from their
background. The adjusted versions of the game require that coaches really know the
game and the didactics to modify a particular variable that augment the perception
of players for the specific tactical topic. A study conducted in Australia disclosures
that coaches are not sufficiently qualified to coach by using SSCGs (Siokos 2011).
In this study it was revealed that coaches that worked in under-6 and under-8 opted
for too much free-play style, without a technical or tactical orientation/topic. For
that reason, it was suggested that coaches need to have a conceptual understanding
of how to best utilize SSCGs in a supportive and inclusive coaching environment
(Siokos 2011). Nevertheless, in expert coaches it was verified their better
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capabilities to correctly apply SSCGs in the context of soccer training (Clemente
et al. 2015). In a study that was asked to an expert coach to develop SSCGs to
match with specific heart rate intensities, it was possible to verify that the appli-
cation of the designed tasks resulted in moderate-to-strength correlations with the
heart rate responses expected by the coach (Clemente et al. 2015).

Some elite coaches have also been emphasizing the importance of using
drill-based tasks that emulate the dynamic of the game. One of the main coaches
that advocate for the use of SSCGs as the main tasks to develop his teams is José
Mourinho. During a long interview about their training methodologies, Rui Faria
(member of the Mourinho’s staff) said (Oliveira et al. 2006):

The ultimate goal is to play. For that reason, sports training only can mean one thing: doing
at playing. If the goal is to improve the quality of the game and the organization, these
parameters only can be achieved by using training situations where such organization can
be developed.

Following the concept of an integrative approach that can be reached by using
SSCGs, Mourinho also said (Figueroa and Mourão 2009):

The beauty of this type of training [drill-based tasks] it is the possibility to develop at the
same time many things. It is hard to define the goal of this task [a specific SSCGs that
Mourinho applied] because he is very rich.

SSCGs are adjusted versions of the game that improve the possibility to
learn or to develop a tactical topic and at the same time may also provide the
opportunity to develop the fitness (Halouani et al. 2014). Their opportunities
are evident in elite training and also in recreational mode and for that reason it
is important to highlight the main benefits of these games for the soccer
training (Krustrup et al. 2010). The justifications to adhere by these tasks can
be briefly identified in the following section.

1.2 Why Should We Use Small-Sided and Conditioned
Games?

The traditional approach to soccer training was to incorporate the fitness training
within the overall session but without the ball when doing so, thus making such
training a running-based activity (Reilly 2005). Such approach was adopted based
on the traditional training methodology and also considering the beginnings of the
training periodization (Turner 2011). The use of such approach focused fitness in
weight training and running and only in a second part of the training comprised ball
skills, training drills, and games (Reilly 2005). This separation between fitness and
technical/tactical training not accomplished one of the main principles of the
training: the specificity.

The specificity cannot be only understood as training responses/adaptations that
are tightly coupled to the mode, frequency, and duration of exercise performed
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(Hawley 2008). This physiological point of view may reduce the big-picture of the
fundamental concept. Running-based activities may emulate the physiological
conditions of soccer, nevertheless it lacks something to be the soccer: the game,
their dynamic, and most important the ball (Davids et al. 2005; Gréhaigne et al.
1997).

The analytical and traditional approach advocate that the fitness training must be
focused in running-based activities and weight training. Such approach frequently
leads to longer training sessions because the first part of the training is totally
different from the second part (Reilly 2005). In this methodological option, the
fitness coach does not participate in the second part of the training and the head
coach does not participate in the first part of the training. For that reason the
synchronization between staff can be more difficult. In summary, the ‘classical’
approach to the fitness training soccer leads to longer sessions and also to a sep-
aration between physical and the technical/tactical development.

In traditional training, tasks often are designed for performance without oppo-
sition or with passive opposition to simplify decision-making during repetitive drill
practice with small levels of variability (Davids et al. 2013). These tasks are
designed to increase the accuracy and precision of the actions and for that reason
the ecological validity is reduced. Typically, these traditional drills can be char-
acterized and easily identified by the presence of static markers to benefit repetition
of discrete performance (Chow et al. 2007).

If the smaller complexity can be understood as a benefit to guarantee the greater
performance in a specific task, it is also important to highlight that such small
complexity may be not adequate with the specificity of the soccer. The dynamic of
soccer requires a permanent intra- and inter-synchronization with teammates and
opponents and, for that reason, tactics are always present even in moments without
the ball (Duarte et al. 2012; Vilar et al. 2014). Such tactical improvement depends
from the capacity to be fast into ‘read’ the dynamic of the game (González-Víllora
et al. 2011). Nevertheless, if a half of the training session occurs in isolated and
fragmented tasks without the essence of the game (the cooperation–opposition
relationship), it is half of the training that players are not improving their abilities to
quickly analyze the contextual variables and make decisions about them (McGarry
2005).

On the other hand, by using drill-based activities it is possible to include fitness
workout and also the development of decision-making situations in conditioned
games (Serra-Olivares et al. 2015). This option by drill-based activities guarantees
the simulation of movement patterns of team sport, while maintaining a competitive
environment where players must perform under pressure and while fatigue (Gabbett
2008). More important than that, drill-based activities provide an additional chal-
lenge to team-sport players that would not normally be present in non-skill tasks
associated with conditioning (Gabbett et al. 2009).

Obviously that the use of drill-based activities (SSG, SSCG) may lead to an
increase in the variability of acute physiological effects (Hill-Haas et al. 2009). In
the same task, the individual participation of each player is different and the specific
variability of the game may induce different results in the players. However,
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evidence suggest that a coach can attempt to control the intensity of soccer drills by
designing specific drills and by manipulating parameters that may increase or
reduce the training load of the task (Little and Williams 2007; Little 2009).

There is other specific critic that is currently used against the use of drill-based
activities in soccer training context: the adaptations are not similar in comparison
with running-based activities. However, the scientific evidences can easily refute
such assumption (Delextrat and Martínez 2014; Impellizzeri et al. 2006b; Reilly and
White 2004). The comparisons between training programs based on SSCGs and
High-Intensity Interval Training (HIIT) revealed similar adaptations in aerobic,
anaerobic, speed, and power (Delextrat and Martínez 2014; Radziminski et al.
2013). Similar findings were observed in acute physiological effects of SSCGs and
running-based activities (Dellal et al. 2008; Radziminski et al. 2013).

In summary, the use of drill-based activities induces similar effects in fitness
development than running-based activities. Moreover, drill-based activities also
improve the development of tactical thinking, the ability to make decisions during
activities and the capacity to increase the inter-synchronization with teammates and
with the opponents. The scientific evidences also highlight the possibility to use
SCCGs in any competitive level and learning stages, thus being appropriate to be
used in any context. Finally, the use of SSCGs is associated with high motivation
levels and engagement of the players, thus promoting benefits in the individual
commitment with the training sessions and the activities promoted by the coach.

After the summary that justifies the use of SSCGs in training context there is one
doubt that readers may have at this time: how should I use SSCGs in my training
context? One of the main purposes of this book is to answer to this question.
Nevertheless, the next subsection will try to briefly provide some lights about this
particular and reasonable question.

1.3 How Should We Use Small-Sided and Conditioned
Games?

The use of SSCGs must follow a multidisciplinary approach that integrates
knowledge of physiology, strength and conditioning, training methodology, peda-
gogy, didactics, and phycology. In fact, the use of SSCGs requires a specific
training perspective that depends from the context, the knowhow of the staff and the
conditions.

To properly use SSCGs in training context it is required a holistic approach that
attempts to engage players on physical, cognitive, and emotional levels (Renshaw
et al. 2015). SSCGsmay be used to learning situations or to elite players. The approach
required for both must be necessarily different. In the case of learning context, the
constraints-led approach (CLA) may offer appropriate solutions that will help to
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increase the possibilities to self-organize the learning systems based on the conditions
or constraints put in place by the coach (Lee et al. 2014; Renshaw et al. 2015). The
main advantage of CLA is to design SSCGs to help learners to self-organize the
performance and augment the perception for key points in game dynamics, thus
improving their ability to anticipate the actions and adjust their behavior based on the
variability of the context (Chow et al. 2006; Davids et al. 2006).

In learning stages it is also important to consider that specific teaching style may
fit better than others in the process of using SSCGs (Mosston and Ashworth 2002).
Briefly, there are tow main dimensions of teaching styles: (i) reproductive teaching
styles; and (ii) productive teaching styles. The reproductive teaching styles gen-
erally are associated with a leadership based on command or in very controlled
situations (Kingston et al. 2005). on the other hand, reproductive styles such as
guided discovery style are better to use in the approach to the SSCGs (Brooker et al.
2000). In the case of reproductive style such as discovery style the learning process
is focused on the player and the task must be designed to benefit the understanding
of key points of the game (Webb and Pearson 2008). Such approach forces the
player to solve the tactical problem that was designed by the coach.

Therefore, the use of SSCGs cannot be limited to the use of the games in training
context. A more holistic approach should be used. Such approach requires the use of
a proper leadership (more tendencies to be democratic) and a strong knowhow about
the game and the tactical topics that can emerge from specific task conditions
(Araújo et al. 2004). If it is logic that in learning stages the coaches should control all
the knowledge about the process of designing tasks to support the learning of
specific skills or tactical knowledge, it is also important that in elite context the coach
may understand the best variables to increase the potential for the players. The use of
well-designed tasks may increase the learning of specific tactical principles or model
of play that the coach wants to implement in the regular style of play of the team.
Moreover, the use of SSCGs with specific tactical topics based on coaches’ per-
spective will also contribute for a better understanding of the routines of the team.

Design of SSCGs may also be another important topic to be highlighted in this
section. Coaches may design their tasks based on specific pedagogical principles,
even if the ultimate goal is the elite training. For principles can be followed during
the design of SSCGs (Tan et al. 2012): (i) sampling; (ii) task complexity;
(iii) representation; and (iv) exaggeration. The sampling principle augments the
potential of a task for similar situations in other contexts or sports. The aim of this
principle is to increase the transfer of learning (Mitchell et al. 2006). Similar sports
such as soccer, futsal, basketball, or handball may have some similar tactical sit-
uations that can be learned in the same task. The ability to create space to receive
the ball or to create a line of pass can be generalized in team sports of invasion and
for that reason a tasks specifically designed to develop such ability in soccer can be
also an important contribution to augment the capacity in other contexts (Araújo
et al. 2004). This is a principle that is more useful in younger and novice players
than in specialization stages.
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Tactical complexity is another pedagogical principle that is truly important in
designing SSCGs. This principles aim to adjust the tactical complexity to the
capacity of the players. In learning stages it is expected to start with simpler games
if the main goal is that novice players understand the games they play (Tan et al.
2012). Thus, games with less tactical complexity must be taught first before games
with greater complexity (Mitchell et al. 2006). This principle is not exclusive in
learning stages. The same reality can be verified during a season in
high-competitive teams. In the beginning of the season it is logic that SSCGs are
less complex than in middle season, because in initial stages it is important to build
the style of play in basic tactical principles selected by the coach. Moreover, in the
beginning of the season there are new players that are not integrated and for that
reason less complex tasks will help to find the best connections with their
teammates.

Representation involves developing SCCGs for specific tactical issues that
occur in particular moments of the game. The aim of this principle is to extract a
specific tactical topic of the game and design a task to increase the situations in
which occurs the tactical issue. This will help the players to ‘repeat without repeat’
(Tan et al. 2012). The players will be exposed to the same tactical issue; never-
theless the variability of the game will increase their creativity to solve the
problem in different ways. For that reason, the problem occurs many times but the
capacity to solve the problem will be different based on the dynamic that occurs in
SSCGs.

Finally, exaggeration principle modifies some rules of the game to augment the
perception of the players for a specific tactical topic. An example is to use specific
spaces of the field (wings) without possibility of opponent entering to increase the
participation of lateral defenders of wing midfielders and to augment the perception
of the players to pass the ball for the wings. This exaggeration that not occurs in
formal game will help the players to repeat specific collective patterns. Other
examples of exaggeration can be the use of smaller goals or not used goals. Each
modification of the official rule will promote specific adaptations and will increase
the augment of the perception to do specific actions and behaviors.

In summary, the design of the task can be crucial to improve the experience
and benefits of using SSCGs in training sessions. Moreover, the style of lead-
ership and the holist approach to the problem will be also important in the
moment of using SSCGs in training context. For that reason, use of SSCGs is
more than use of some modified tasks in the training. Each SSCG should be
properly used and such game must follow the logic of model of the play of the
team. This means that a very good and successful SSCG used in a team can be
the worse SSCG in other team. Based on that, this book will not provide a long
list of possible SSCG. In other way, we hope to increase the capacity of the coach
to design specific tasks based on their ideas for the team and for the training
session.
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1.4 Why Should We Research the Effects of Small-Sided
and Conditioned Games?

Drill-based games are not new in soccer training. Such games come from early
stages of the training and for that reason it was not science that builds the SSCGs.
Nevertheless, without science would be hardest to find the specific changes that
each variable promotes in players. External and internal training load must be
accurately measured to identify the effects of each condition in acute responses of
the players. Moreover, without accurate measures and some scientific point of view
some myths may remain in the professional environment.

As described before, some coaches believe that running-based activities are more
effective than SSCGs to develop fitness levels. Such skepticism can only be faced
with facts and data. Conducting some research in practical context can easily
generate such data and facts. Therefore, science will help in practice by summa-
rizing the pros and cons of using SSCGs.

The beginning stage of research conducted in SSCGs analyzed the heart rate
responses, perceived effort, and blood lactate concentrations after specific condi-
tions (Aroso et al. 2004; Owen et al. 2004). After a period of analysis carried out in
isolated games, some researchers decided to compare the acute effects of SSCGs
and running-based activities (Dellal et al. 2012; Sassi et al. 2004). The focus on
acute effects leads to a lot of information provided in the last decade. For that reason
from 2011 some reviews and meta-analysis were carried out by researchers trying to
help the tasks of synthetizing the information (Aguiar et al. 2012; Clemente et al.
2014; Halouani et al. 2014; Hill-Haas et al. 2011; Little 2009).

Nevertheless, the acute effects are not enough to validate the use of SSCGs
instead of running-based activities. Following such idea, some researches have been
conducted comparing the adaptations promoted by SSCGs and running-based
programs in fitness parameters (Impellizzeri et al. 2006a; Reilly and White 2004).
Moreover, the development of specific technological devices helped to track the
activity profile of players during SSCGs (Aguiar et al. 2015; Casamichana and
Castellano 2010).

More recently, these technological tracking systems have been helping to char-
acterize some patterns of collective organization using specific algorithms (Frencken
et al. 2011; Silva et al. 2014). The decision-making that occurs during SSCGs have
been also analyzed by using some observational systems (González-Víllora et al.
2015; Serra-Olivares et al. 2015).

The contributions of these researchers have been helping to support the concept
of SSCGs and their applications in soccer training. Nevertheless, there is a lot of
work to do in the future and for that reason it is predictable that the next decade
brings some new findings based on the effects of these games for the players.
Nevertheless, by now we think it is time to summarize the most important evi-
dences in a single space: this book. Based on that, we will try to bring to the readers
the opportunity to verify the most important findings about SSCGs and discuss the
implications of such results for the practice.
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1.5 What You Can Expect from This Book? Why You
Should Continue Reading This Book?

Both questions are fundamental for the readers. After opening the mind for the
usefulness of SSCGs in the training context, it is now important to identify what is
expectable to find in this book. The main commitment that the author can make
with the reader is that the all information comes from scientific evidences.
Well-conducted studies about SSCGs will be presented and discussed trying to
justify the importance of these games in soccer training. After that, we aim that
readers are able to identify the benefits and cons of SSCGs.

In the beginning of this book it will be possible to identify the reality of the
game. A set of well-conducted studies will be the support of this chapter, partic-
ularly characterizing the physiological demands and time–motion profiles that occur
in youth and elite competitive soccer. This characterization will make easier to
identify what is need to be developed in the context of soccer training and what
variables must be improved to correspond to the demands of the match. Briefly the
main purpose is to justify why specificity is so important in soccer training.

After knowing the demands of the match, it is important to provide a valuable
summary of the studies that compared the acute effects and the adaptations between
drill-based activities (mostly SSCGs) and the running-based activities. In this
chapter it is expected to discuss the variables that have been improved with
structured training programs based on two different methodologies. The adaptations
induced by both type of training programs in aerobic, anaerobic, power and
strength, agility, and speed will be presented. This will help the reader to identify
that SSCGs are valid tasks to fitness development and for that reason the question
that remains is: which variables must I use to induce specific patterns of training
load?

Trying to help the task of the reader, the chapters four, five, six, and seven will
show the influence of different variables in acute responses. Usually, format of the
game and size of the field are the variable more used by coaches. Based on that, it
will have a dedicated chapter for each variable. The effects on training load (hear
rate responses, blood lactate concentration, perceived exertion, time–motion profile,
technical actions, and tactical behaviors) will be presented based on the scientific
studies that have been conducted about both variables. Nevertheless, as described
above, other variables have been used by coaches in daily training activities such as
limits of touches on the ball, use of different goals or targets, the use of floated
elements (neutral players), or the use of encouragement. Therefore, the chapter six
will analyze the effects of these variables on performance responses of players.

After identifying the different effects of variables, it will be finally important to
make the following question: How it is possible to organize the weekly peri-
odization based on drill-based activities? Trying to help the reader to answer to that
question, the chapter seven will discuss some possibilities to organize and distribute
the training load by using a periodization based on drill-based activities. In this
chapter it will be possible to verify some examples for micro-cycles with one and
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two weekly competitions and also to identify the most appropriate tasks for each
day of the week. This final chapter of this book will also present the conclusions,
and most important, the future directions and practical applications for soccer
training. It is important to highlight that the training prescription is not an exact
science and based on this it is possible to assume that other training approaches will
replace this training methodology in the next years/decades. Moreover, it is also
assumed that variability of contexts may influence the benefits of training
methodologies based on SSCGs. Therefore, this book cannot be assumed as a
manual. It is more adequate to look for this book as a guide of orientations for those
who want to use drill-based activities in soccer training.

Finally, the aim of this book is not to provide a list of tasks. It is important to
make this clear: our aim is to discuss the scientific evidences about SSCGs and not
to provide a list of formulas and magic tasks that make the science training a fast
food store. We want that the reader to use the scientific evidence to design their own
tasks thus following the main principles of the training: the specificity and the
individualization. To follow these principles, it is important that each coach designs
their own tasks for their specific team, thus making each task a singular and
unrepeatable moment of fitness development and tactical evolution.

After clearing the relationship between the author and the reader and after
identifying what is expected to find in this book, it is the moment to make the final
and most important question: should move on to the next chapter. We hope so!
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Chapter 2
Physiological Demands of the Soccer
and Time–Motion Profile

Abstract The training process must follow the specificity of the sport. Thus,
identify the physiological demands of the game, the time–motion profile of the
players, the physical specificities of the players, and the technical actions and
tactical behaviors that are most common in soccer which is important. By knowing
these characteristics it will be easier to develop the training tasks and correctly
prescribe these tasks in the weekly periodization.

Keywords Physiological demands � Time–motion analysis � Match analysis �
Soccer � Football � Sports performance

2.1 Introduction

Soccer is an invasive team sport with duration of 90 min with intermittent regimen
of effort (Reilly and Williams 2003). This intermittent regimen depends from many
contextual variables that determine the pace of the players and the dynamics of the
game (Carling et al. 2005). The type of actions and skills and the profile of motion
lead to different interventions that coach may prescribe and for that reason the
overall results should be carefully analyzed by different variables such as tactical
role, tactical lineup of the team, or the style of play (Carling 2013).

Usually, the motion analysis and more particularly the intensity of running and
distance covered provide relevant information about the activity profile that occurs
in match (Buchheit et al. 2014). The work-rate measure can be broken down into
discrete actions of a player for a whole game (Rampinini et al. 2007). The activity
or activities of players can be classified based on type, intensity (or quality),
duration (or distance), and frequency (Reilly and Williams 2003). Nowadays, some
technological devices provide the opportunity to measure such indicators (Clemente
et al. 2014a): (i) multi-camera tracking systems; (ii) global positioning system
(GPS); and (iii) radio-frequency identification (RFID).

Only activity does not characterize the demands of the game. For that reason,
some physiological responses (heart rate, rated perceived exertion, or blood lactate
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concentrations) have been also monitored during games (Datson et al. 2014; Mohr
et al. 2005). By using such information it will be possible to better understand the
physical and physiological requirements of the game, thus improving the capacity
to develop the specificity of the training (Little 2009; Turner and Stewart 2014).

This chapter aims to examine some aspects of the exercise intensities in soccer.
Acute physiological responses, time–motion profile of players, and match analysis
will be the focus of this chapter. In the end of this chapter, the practical implications
for training context will be discussed.

2.2 Time–Motion Analysis

Elite soccer players commonly cover values of 10–12 km during a game (Carling
et al. 2008; Di Salvo et al. 2007; Stroyer et al. 2004). The majority of studies report
that central midfielders and wide defenders run the longest distances during a match
and central defenders and strikers the shortest distances (excluding goalkeepers)
(Clemente et al. 2013; Di Salvo et al. 2007; Mohr et al. 2003). Actually, the linking
role of central midfielders may determine the greater distances covered
(Mendez-Villanueva et al. 2012; Reilly 2007a, b). Defenders perform the largest
amount of jogging, skipping, and shuffling movements and spend a significantly
smaller amount of time sprinting and running than other players (Bloomfield et al.
2007). Another evidence is that professional and elite players run longer distances
than nonprofessional or moderate players (Ekblom 1986). In this particular case,
top class players may perform more 28 % of high-intensity running and 58 % of
sprint than moderate players (Mohr et al. 2003). The effect of fatigue induce a
decrease of 5–10 % in the total distance from the first to the second half of the
match in the majority of the cases reported (Carling et al. 2005; Mohr et al. 2003;
Rienzi et al. 2000).

The intermittent regimen of soccer can be associated with the evidence that a
sprint bout occurs every 90 s, each lasting an average of 2–4 s (Bangsbo et al. 1991;
Rienzi et al. 2000; Stølen et al. 2005). Generally, the average distance covered at
high intensity is 10 % (Carling et al. 2008). Some results suggested that wide
midfielders, attackers, and wide defenders covered higher total sprint distance than
central defenders and central midfielders (Bradley et al. 2009; Di Salvo et al. 2007,
2010). Wide midfielders performs more sprints (>25.2 km h−1), followed by
attackers and wide defenders (Di Salvo et al. 2007, 2010). Central defenders per-
form fewer explosive and leading sprints than all other field positions (Di Salvo
et al. 2010). A more recent study that analyzed the distance covered at low,
moderate, and high-acceleration and deceleration revealed that on average 18 % of
total distance covered is done so whilst accelerating or decelerating at a rate greater
than 1 ms−2 (Akenhead et al. 2013). The authors also revealed that 7.5, 4.3, and
3.3 % of total distance is covered at 1–2 ms−2, 2–3 ms−2, and >3 ms−2, respectively.
It was concluded in this study that time-dependent reductions in distances covered
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suggest that acceleration and deceleration capability are acutely compromised
during match play (Akenhead et al. 2013).

In youth levels, some studies that analyzed the sprinting performance during
match play indicated that younger players competed at higher relative running
intensities than their older counterparts (Buchheit et al. 2010; Mendez-Villanueva
et al. 2012). By the other hand, it was possible to verify that few differences in
match work rate were found between groups in a comparative study from U12 to
U16 (Harley et al. 2010). Also in youth players some findings suggested that
irrespective of the age group, players covered less distance in the second half than
in the first half (Mendez-Villanueva et al. 2012). As similar to elite, in youth soccer
generally midfielder covered the greatest distance at low relative speeds while
striker displayed the lowest distance at intensities below maximal aerobic speed
(Mendez-Villanueva et al. 2012).

During a match each player performs 1000–1400 short activities changing every
4–6 s (Bangsbo et al. 1991; Reilly and Thomas 1976; Stølen et al. 2005). The ratio
of low intensity to high-intensity efforts is about 5:2 in terms of distance covered
(Reilly and Williams 2003). Nevertheless, based on time the ratio may achieve 1:8
in 90 % of cases with an intermittent effort profile of 2.2 s/18 s (Vigne et al. 2010).
On average each outfield player has a short static rest pause of only 3 s every 2 min
(Reilly 2007a, b). Sprints, high-intensity running, tackles, headings, involvements
with ball, or passes are the common activities that intermittently occurred during a
match. Nevertheless, in professional soccer only 1.2–2.4 % of the total distance
covered by players is in possession of the ball (Carling 2010; Rampinini et al.
2009). Such activity increases the physiological stress in comparison with running
without ball at the same speed (Hoff et al. 2002). In a study that analyzed the
specific patterns of activity in moments with ball it was found that actions are most
commonly undertaken at high running speed (>10 km h−1) (Carling 2010).

2.3 Acute Physiological Responses

Both intermittent activity profile of the game and the game duration contribute for
the physiological stress experienced by the players. The game duration determine
the mainly dependence from the aerobic metabolism (Stølen et al. 2005). The
average work intensity measured by maximal heart rate (HRmax) reveals a profile
of activity close to anaerobic threshold (80–90 % HRmax or 75 %VO2max) (Hoff
et al. 2002; Mohr et al. 2005). Average blood lactate concentration of 3–6 mmol l−1

has been verified during matches, with specific individual cases above 12 mmol l−1

(Bangsbo 1994; Mohr et al. 2005). The peak values may occur in man-to-man duels
(Gerisch et al. 1988). These great values suggest that the anaerobic energy system
can be highly taxed during intense periods of the game (Mohr et al. 2005).
Nevertheless, this intensity cannot be sustained continuously under these extreme
conditions, which reflect the intermittent consequences of anaerobic metabolism
during soccer match (Reilly 2007a, b).
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The measuring of oxygen uptake in a match was also investigated in periods of
3 min in two players (Ogushi et al. 1993). In this study it was found values of 35–
38 mL/kg/min in first half and 29–30 mL/kg/min in second half which corre-
sponding to 56–61 and 47–49 % of maximal oxygen uptake (VO2max). These
values obtained from Douglas bags are far from the typical values of 70–80 %
VO2max found by the association between heart rate and VO2 (Bangsbo 2014; Mohr
et al. 2005). Moreover, Douglas bags may have limited the participation of players
in high-intensity actions such as tackles, duels, and other energy-demanding
activities (Stølen et al. 2005). The association between HR and VO2 reveals that a
soccer player may achieve 45–53 mL/kg/min of oxygen uptake during a match
(Stølen et al. 2005). The raise in VO2 leads to an increase in body temperature. In
the first half the muscle temperature of vastus lateralis increased from 36 °C (before
warm-up) to 39.4 °C (end of first half) and 39.2 °C (end of second half) (Mohr et al.
2004). The core temperature ranges 39–40 °C during the match (Ekblom 1986;
Mohr et al. 2004).

The high-intensity that occurs in a match lead to the evidence that in the great
majority of time players are rarely below 65 % HRmax, thus suggesting that blood
flow to the exercising leg muscles is continuously higher than at rest, which means
that oxygen delivery is high (Bangsbo 2014). For that reason, the oxidative capacity
of the contracting muscles may be determinant to manage the oxygen kinetics
(Bangsbo 2014; Krustrup et al. 2004).

Soccer players may perform 150–250 brief intense actions during a game (Mohr
et al. 2003) which indicates that the rate of anaerobic energy turnover is high during
specific periods of the game (Bangsbo 2014). The short periods of very
high-intensity may indicate the great capacity of creatine phosphate breakdown,
which to a great extent is re-synthesized in the following low intensity exercise
periods (Bangsbo 1994). Nevertheless, the capacity to slow down after a great effort
justifies that after an intense exercise during a game the muscle biopsies revealed
75 % of the level at rest of the creatine phosphate (Krustrup et al. 2006). Despite of
the important contribution of ATP-CP system for very fast and powerful actions,
the glycolytic system should be also considered during the game. Periods of 5 min
of high-intense exertion have been associated with blood lactate concentrations of
12–16 mmol l−1 (Krustrup et al. 2006; Mohr et al. 2003). The scientific evidences
revealed that after such intense periods there is a 5-min period of intensity lower
than the average of the match (Mohr et al. 2003). Moreover, sprint performance is
reduced both temporarily during a game and at the end of a soccer game, thus low
glycogen levels in individual muscle fibers may explain this evidence (Krustrup
et al. 2006).

The inflammatory responses to a soccer match were also studied in elite and
notelite male and female soccer players (Souglis et al. 2015). Average relative
exercise intensity during the match was similar in male and female players
(86.9 ± 4.3 and 85.6 ± 2.3 % HRmax, respectively) and the interleukin 6 and tumor
necrosis factor alpha increased 2- to 4-fold above resting values, peaking imme-
diately after the match. Moreover, C-reactive protein and creatine kinase peaked
24 h after the match (Souglis et al. 2015).
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In summary, the tactical role and the competitive level affect the high-intensity
work done in a soccer game. The intermittent profile of activity and the duration of
the match influence the physiological responses of the players. During match, the
heart rate may vary between 80 and 90 % HRmax, blood lactate concentration may
achieve peaks of 12 mmol l−1, and the VO2 varies from 36 to 50 mL/kg/min which
corresponds to 56–75 % of VO2max. The short but frequent periods of high intensity
suggest that the rate of creatine phosphate and glycolysis are frequently used during
the game. The great use of muscle glycogen in the majority of the activities con-
ducts to a progressive decrease in intensity and to a change to oxidation of fat by the
end of the match.

2.4 Physiological and Physical Profile of Soccer Players

The physical and physiological demands of soccer were briefly described in the
previous section. Nevertheless, it is also important to characterize the physiological
and physical profile of the players.

Studies conducted in male soccer players reveal VO2max about 50–70 mL/kg/min,
whilst the goalkeepers have 50–55 mL/kg/min (Gil et al. 2007a, b; Sporis et al. 2009;
Wong and Wong 2009). The anaerobic threshold is reported to be between 76.6 and
90.3 % of HRmax, which are in line with the values found during match play (Stølen
et al. 2005). In a study that tested 270 soccer players from the professional first
national league of Croatia, it was found that goalkeepers and attackers are the tallest
and heaviest players (Sporis et al. 2009). In the same study, it was also found that
attackers were the fastest players in 5-, 10- and 20-m sprint (1.39, 2.03, and 3.28 s,
respectively). Goalkeepers and attackers had best results in squat jump (46.8 and
44.2 cm, respectively) and countermovement jump (48.5 and 45.3 cm, respectively).
Midfielders and defenders had the greatest results in VO2max (62.3 and
59.2 mL/kg/min, respectively) (Sporis et al. 2009).

A study conducted in 241 youth Spanish players (U14 to U21) (Gil et al. 2007a, b)
revealed that goalkeepers were the tallest and heaviest players; this pattern has also
been reported for mature elite goalkeepers (Arnason et al. 2004). By the other hand,
goalkeepers revealed the lowest performance in the endurance tests (Gil et al.
2007a, b). In this particular study conducted in Spain, forwards have the best oxygen
intake and the lowest cardiac frequency in the endurance test; moreover also were the
fastest players in the 30-m flat and the 30-mwith turns of direction (Gil et al. 2007a, b).
The nationality of the playersmay also contribute for different characteristics. A study
carried out in elite youth Asian players revealed that these players generate less force,
require longer time to reach their peak force, and have a shorter jump height than
Tunisian players (Chamari et al. 2004;Wong andWong 2009). Moreover, it was also
found that Asian players are shorter and had a smaller VO2max than Finnish, Tunisian,
and US players (Wong and Wong 2009).

Time–motion analysis carried out in female soccer players suggests that they
cover 8.5–10 km during a match with an average of 5.7–6.9 km h−1 (Krustrup et al.
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2005; Mohr et al. 2008). Despite having these smaller values, female players show
similar cardiac responses with male players (85–90 % HRmax) (Krustrup et al.
2005). A study that compared players over an 18-year period revealed that
55 mL/kg/min is the standard VO2max for elite female players (Haugen et al. 2014).
The range of VO2max may vary from 38.6 to 57.6 mL/kg/min (Jensen and Larsson
1993; Polman et al. 2004).

2.5 Match Analysis on the Game

The match analysis based on notational techniques has helped the characterization
of events of soccer. One of the main conclusions is that top teams made more shots
and shots of goal than less successful teams (Armatas et al. 2009; Lago-Ballesteros
and Lago-Peñas 2010). Top teams also showed better effectiveness, thus they need
a lower number of shots to score a goal (Lago-Ballesteros and Lago-Peñas 2010).
Moreover, playing at home may guarantee high percentages of winning (50–62 %)
(Lago-Peñas and Lago-Ballesteros 2011; Pollard 2006). Moreover, home advantage
also increase attack indicators, such as goal scored, total shots, shots on goal,
attacking moves, box moves, crosses, assists, passes made, dribbles made, and ball
possession (Lago-Peñas and Lago-Ballesteros 2011).

A study carried out in 380 matches of the Spanish soccer League indicated that
ball possession can be influenced by situational variables (Lago-Peñas and Dellal
2010). In this study, losing match status was associated with an increase in ball
possession in comparison with winning and drawing status (Lago-Peñas and Dellal
2010). Moreover, it was also found that playing away reduces the volume of
possession of the ball in comparison with home matches. Finally, this study in
Spanish teams also revealed that top-placed teams had a higher percentage of ball
possession per match than the less successful teams (Lago-Peñas and Dellal 2010).

The analysis to the shots carried out in 1990 and 1994 FIFA World Cup showed
that were made significantly more shots per possession at longer passing sequences
than there were at shorter passing sequences for successful teams (Hughes and
Franks 2005). Moreover, the authors (Hughes and Franks 2005) also revealed that
the conversion ratio of shots to goals is better for direct play than for possession
play. Following this evidence, a study conducted in Norway Premier League
revealed that counterattacks were more effective than elaborate attacks when
playing against an imbalanced defense but not against a balanced defense (Tenga
et al. 2010). It was also verified that a defensive balance strategy (tight pressure,
present backup, and present cover) was more effective in preventing score-box
possessions than the opposite tactics of imbalanced defense (loose pressure, absent
backup, and absent cover) (Tenga et al. 2010).

More recently, some studies have been using some algorithms and computa-
tional methods to characterize the collective dynamic and organization of the teams
(Clemente et al. 2014b). Generally, the studies revealed that players spread their
positions during attacking moments and during defensive moments contract their
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collective organization (close interpersonal distances) (Bartlett et al. 2012;
Clemente et al. 2013; Frencken et al. 2011; Moura et al. 2012). Moreover, teams
tend to have numerical superiority in their central defensive zones and numerical
disadvantage in central attacking zones (Clemente et al. 2015a; Vilar et al. 2013).
During attacking moments, teammates tend to provide a greater ratio of coverage in
vigilance (line of pass far from men with ball) than cover in support (close line of
pass) (Clemente et al. 2014b).

The network analysis carried out during the possession of the ball has been also
researched based on graph theory (Duch et al. 2010). The main results showed that
most successful teams tend to be more homogeneous and dense in their passes
distribution (Clemente et al. 2015b; Grund 2012). On the other hand, great
heterogeneity in the passing sequences leads to worse performances (Grund 2012).
Independently from tactical lineup, midfielders tend to be the most central player in
the team into receive and into perform the passes, thus being the most prominent
player in passing sequences (Clemente et al. 2015c; Duch et al. 2010; Peña and
Touchette 2012). External defenders tend to be one of the players that most con-
tribute into pass and forwards into received the ball (Clemente et al. 2015a).

2.6 Implications for Training

By having enough information about the physiological, physical, and
technical/tactical demands of the soccer it is possible to prescribe the sports training
with specificity. This principle of specificity means something more the adequate
the physiological stimulus to the game. Running at 85 % HRmax is different from
playing soccer game at 85 % HRmax. The muscle participation, the coordination,
agility, and fundamentally the decision-making based on the capacity of perceive
the environment it is very different. For that reason, training soccer and the specific
capabilities of soccer players must be something more than just replies the internal
load. For that reason, some studies have been comparing the traditional running
methods with specific soccer drills based on the game (small-sided and conditioned
games—SSCGs) (Dellal et al. 2008; Hill-Haas et al. 2009). The SSCGs on soccer
training aims to ensure the fitness development and at the same time emulate the
dynamic of the game.

In a study that compared friendly matches and SSCGs in semi-professional
players it was found that the global indicators of workload (distance covered by
minute, work: rest ratio, players workload per minute, and exertion per minute)
were higher for SSCGs than for friendly matches (Casamichana et al. 2012). The
authors suggested that SSCGs lead to greater intensities than friendly matches.
Nevertheless, the maximum speed was greater, longer, and more frequent in
friendly matches than in SSCGs (Casamichana et al. 2012).

The training with specificity requires emulate the real circumstances of the game.
For that reason, SSCGs provides an important contribution for prescribe the
exercise and at the same time develop tactical principles and increase the
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commitment of players with the training session. Nevertheless, to show that SSCGs
can be equally efficient than traditional running methodologies for the fitness
development it is required data. For that reason, the next chapter will summarize the
studies that compared the acute responses and the adaptations that resulted from
SSCGs and running-based training programs.
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Chapter 3
Small-Sided and Conditioned Games
Versus Traditional Training Methods:
A Review

Abstract Small-sided and conditioned games lead to different physiological
stimuli and medium- to long-term conditioning effects. These effects are the main
factors that bring some skepticism of using these games instead of traditional
training methods. Therefore, the aim of this review was to constitute a useful
synthesis of all the researches that compared conditioning effects of SSCGs with
traditional training programs. The reviewed studies revealed that SSCGs and tra-
ditional running-based programs have similar effects on the improvement of the
aerobic system, the anaerobic system, speed, and power.

Keywords Small-sided and conditioned games � Running-based training
methods � Acute effects � Adaptations � Soccer � Football � Sports training

3.1 Introduction

The effects of small-sided and conditioned games (SSCGs) on exercise intensity
experienced by players have been well researched in the recent years (Clemente
et al. 2014a; Gabbett et al. 2009; Halouani et al. 2014b; Hill-Haas et al. 2011). The
characterization of physiological, physical, technical, and tactical responses
demonstrates their relevant contribution for training development in team sports
(Aguiar et al. 2012; Hoffmann et al. 2014). In spite of that, the lack of consensus
about the long-term physiological and physical effects of these games in compar-
ison with traditionally run training programs is the reason that skepticism in the
training context still remains. For that reason, the aim of this review is threefold:
(i) compare the physiological and physical adaptations of SSCGs and high-intensity
interval training programs; (ii) compare physiological and physical adaptations of
other traditionally isolated training methods with SSCG programs; and (iii) identify
the main physiological and physical adaptations to SSCG training programs.
Hopefully, this review can contribute to reduce skepticism about the long-term
benefits of SSCG training programs and to improve best practices regarding the
conditioning of team sports players.

© The Author(s) 2016
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The databases of MEDLINE/PubMed, SPORTDiscus, and Google Scholar were
used to search for the literature. For scientific studies, only peer-reviewed articles in
English were included. The following keywords were used in multiple combina-
tions: “small-sided games,” “small-sided and conditioned games,” “physiological
and physical effects,” “teams-specific conditioning,” “high-intensity interval train-
ing,” “skill-based training,” “skill-based conditioning,” and “traditional running
methodologies.” Due to the focus on team sports and the lack of studies on
long-term effects, no limit to the search period was applied.

3.2 Variables Affecting Small-Sided Games’ Intensity

SSCGs are smaller and adapted versions of games that are often used in the context of
training for team sports as a part of their regular programs (Clemente et al. 2014b).
SSCGs optimize the time of training session, allowing for simultaneous development
of physiological, physical, and technical/tactical performance in the same exercise
(Dellal et al. 2012). The advantage of SSCGs has been examined with respect to their
potential to improve aerobic fitness (Delextrat and Martínez 2014; Hill-haas et al.
2009b) and to attain an exercise intensity of 85–90 % of HRmax, blood lactate
concentrations of 4–8 mmol/L, and a rating of perceived exertion (RPE) of 6–8 (on a
scale of 10).Moreover, some studies also showed that some SSCG formats resulted in
HR responses comparable with short-duration intermittent running (Halouani et al.
2014b). These physiological and physical responses are constrained by the variables
used by coaches during the design of SSCGs (Davids et al. 2013). For that reason, the
following will describe the general effects of different variables and conditions on
physiological and physical responses during SSCGs.

3.2.1 Formats

Generally, the studies conducted in team sports (particularly in soccer, basketball,
and rugby) have revealed that SSCGs with a smaller number of players (smaller
formats) statistically increase the heart rate responses, blood lactate concentrations,
and perceived exertion than games with greater number of players (Hill-haas et al.
2009a; Kennett et al. 2012; Klusemann et al. 2012; Köklü et al. 2011; Owen et al.
2011; Rampinini et al. 2007). Such evidence is common to different team sports and
the range of values found in the most relevant studies can be found in Table 3.1.

Briefly, smaller formats (one-on-one and two-on-two) can promote values of
approximately 90%HRmax and blood lactate concentrations of about 8mmol/L. The
range of values for these smaller formats is quite large and may be constrained by the
regimen of training (continuous vs. intermittent) and the size of the playing area
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(smaller or larger) (Halouani et al. 2014b; Hill-Haas et al. 2011). These formats are
more adequate for the development of glycolic system/anaerobic training and also to
increase the intensity of running and the ballistic movements (sprints, high-intensity
shuffling movements, or jumps) (Clemente et al. 2014a; Klusemann et al. 2012).

On the other hand, bigger SSCGs (five-on-five and six-on-six in soccer and
rugby; three-on-three and four-on-four in basketball) induce values of approxi-
mately 85 % of HRmax and blood lactate concentrations of 4.5 mmol/L, thus
suggesting an activity profile more adequate to developing a high-intensity aerobic
system with a continuous regimen or an intermittent regimen with longer periods of
practice (Little 2009; Sassi et al. 2004). These games are also associated with a
decrease in the intensity/velocity of running (Delextrat and Kraiem 2013).

3.2.2 Field and Court Dimensions

The majority of studies that compared different dimensions of the field revealed that
having larger dimensions increases the HR responses, blood lactate concentrations,

Table 3.1 Summary of studies examining the effects of format on SSCGs’ intensity in team sports

Studies Team
sport

Format Range of
% HRmax
(%)

Range
of BLa−

(mmol/L)

Range
of RPE
(scale
of 10)

Aroso et al. (2004),
Brandes et al. (2012),
Dellal et al. (2011),
Hill-Haas et al.
(2009a), Köklü (2012),
Rampinini et al. (2007)

Soccer 1 versus 1 86.9–89.0 9.4–9.4 –

2 versus 2 80.1–93.3 3.5–8.1 7.6

3 versus 3 81.7–94.0 3.3–7.5 7.7

4 versus 4 70.6–91.5 2.6–6.9 7.9

5 versus 5 75.7–92.7 2.5–5.2 13.48
(0–20)

6 versus 6 82.8–88.0 2.6–5.0 –

Castagna et al. (2011),
Conte et al. (2015a),
Delextrat and Kraiem
(2013), Klusemann
et al. (2012),
McCormick et al.
(2012), Sampaio et al.
(2009)

Basketball 1 versus 1 – – –

2 versus 2 86.0–89.9 7.8 6.8–8.8

3 versus 3 87.1–88.0 6.2 3.0–5.8

4 versus 4 82.7–87.3 – 4.1–7.7

Foster et al. (2010),
Kennett et al. (2012)

Rugby 4 versus 4 87.9–91.5 8.9 17.4
(0–20)

6 versus 6 88.4–90.3 6.5 15.0
(0–20)
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and perceived exertion (Atli et al. 2013; Casamichana and Castellano 2010; Kennett
et al. 2012; Klusemann et al. 2012; Owen et al. 2004; Williams and Owen 2007).
Table 3.2 summarizes the studies that have examined the influence of field and
court area on SSCGs’ intensity in three team sports (soccer, basketball, and rugby).

Based on the evidence in different team sports, it is possible to assume that larger
field dimensions increase the physiological responses because of the increased
space each player must cover and the decreased opportunity for recovery (Clemente
et al. 2014a). In the case of studies that analyzed the performance responses
between different field sizes, the influence of different formats was also investi-
gated. For that reason, it is possible to identify a concurrent manipulation of both
variables (Hill-Haas et al. 2011). The common evidence reveals that decreasing
player numbers with a constant field area per player and smaller player numbers
with a large field area are both suitable methods for increasing the intensity of
SSCGs (Halouani et al. 2014b).

Table 3.2 Summary of studies examining the effects of field and court dimensions on SSCGs’
intensity in team sports

Studies Team
sport

Format Field
area

Range of %
HRmax (%)

Range
of BLa−

(mmol/L)

Range
of RPE
(scale
of 10)

Aroso et al. (2004),
Casamichana and
Castellano (2010),
Kelly and Drust
(2009), Owen et al.
(2011), Rampinini
et al. (2007),
Williams and Owen
(2007)

Soccer 1 versus
1 to 2
versus 2

Smaller 84.2–88.0 – –

Medium 87.4–89.0 – –

Larger 88.1–89.0 – –

3 versus
3 to 4
versus 4

Smaller 72.0–89.5 2.6–6.0 7.6–8.1

Medium 78.5–90.5 5.5–6.3 7.2–8.4

Larger 75.7–94.0 6.0–6.5 8.1–8.5

5 versus
5 to 6
versus 6

Smaller 79.5–93.0 4.5–5.0 5.7–7.3

Medium 86.4–94.6 5.0–5.0 6.7–7.6

Larger 80.2–94.6 4.8–5.8 6.7–7.5

Atli et al. (2013),
Klusemann et al.
(2012)

Basketball 1 versus
1 to 2
versus 2

Smaller 84 – 8.3

Larger 85 – 8.6

3 versus
3 to 4
versus 4

Smaller 76.3 – 6.3

Larger 85.6 – 7.7

Foster et al. (2010),
Kennett et al. (2012)

Rugby 3 versus
3 to 4
versus 4

Smaller 87.9–89.8 – –

Larger 88.4–91.5 5.7 13.7
(0–20)

5 versus
5 to 6
versus 6

Smaller 88.5–88.5 – –

Larger 89.4–90.3 8.2 15.8
(0–20)
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3.2.3 Rule Modifications and Tactical Guidelines

The modification of rules and specific tactical guidelines is commonly used by
coaches to augment the perception of players for a given technical action or tactical
content (Davids et al. 2013). Similar to format and size of the field, the changes in
rules also lead to different physiological, physical, and technical/tactical perfor-
mance (Clemente et al. 2014a). Table 3.3 shows the effects of different types of rule

Table 3.3 Summary of studies examining the effects of rule modifications and tactical guidelines
on SSCGs’ intensity in team sports

Studies Team
sport

Format Rule
modifications

%
HRmax

BLa−

(mmol/L)
RPE (scale
of 10)

Aroso et al.
(2004)

Soccer 2 versus 2 Zone Marking 84.0 % 8.1 16.2 (0–20)

2 versus 2 Man-to-man
marking

82.9 % 9.7 16.7 (0–20)

3 versus 3 Free Touch 86.8 % 4.9 14.5 (0–20)

3 versus 3 Maximum of 3
touches on ball

85.3 % 5.3 15.4 (0–20)

Sassi et al.
(2004)

4 versus 4 With GK 174
HRmean

– –

Without GK 178
HRmean

– –

8 versus 8
with GK

Free Touch 82.0 % – –

8 versus 8
with GK

Free touch
with pressure

91.0 % – –

Little and
Williams
(2006)

5 versus 5 Pressure half
switch

89.9 % – –

6 versus 6 Pressure half
switch

90.5 % – –

Mallo and
Navarro
(2008)

3 versus 3 Possession 91.0 % – –

Possession
with outside
players

91.0 % – –

Regular with
GK

88.0 % – –

Dellal et al.
(2011)a

2 versus 2 1 touch 90.3 % 3.9 8.3

2 touch 90.1 % 3.5 7.8

Free touch 90.0 % 3.5 7.7

3 versus 3 1 touch 90.0 % 3.6 8.2

2 touch 89.4 % 3.4 7.9

Free touch 89.6 % 3.1 7.5

4 versus 4 1 touch 87.6 % 3.0 8.0

2 touch 85.6 % 2.9 7.9

Free touch 84.7 % 2.8 7.3
(continued)
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Table 3.3 (continued)

Studies Team
sport

Format Rule
modifications

%
HRmax

BLa−

(mmol/L)
RPE (scale
of 10)

Jake et al.
(2012)

3 versus 3 Man marking
with goals

80.5 % – 7.1

Man Marking
without goals

80.5 % – 7.4

Goals without
man marking

75.7 % – 6.9

Without goals
and without
man marking

76.1 % – 6.9

Castellano
et al. (2013)

3 versus 3 SSG-P 94.6 % – –

SSG-G 94.8 % – –

SSG-g 91.8 % – –

5 versus 5 SSG-P 94.6 % – –

SSG-G 92.1 % – –

SSG-g 91.5 % – –

7 versus 7 SSG-P 94.9 % – –

SSG-G 93.2 % – –

SSG-g 94.7 % – –

Clemente
et al.
(2014a)

2 versus 2 Cross endline 74.98 %
HRres

– –

Cross
two-goals

81.05 %
HRres

– –

Cross one-goal 83.38 %
HRres

– –

3 versus 3 Cross endline 82.06 %
HRres

– –

Cross
two-goals

84.18 %
HRres

– –

Cross one-goal 81.98 %
HRres

– –

4 versus 4 Cross endline 81.27 %
HRres

– –

Cross
two-goals

80.32 %
HRres

– –

Cross one-goal 83.61 %
HRres

– –

Conte et al.
(2015b)

Basketball 4 versus 4 No dribble
game

92.0 % – 8.5

Regular game 90.0 % – 7.9
aThe values only represent the professional players
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changes such as the number of ball touches, the presence of a goalkeeper, the type
of defense, or the type of score on physiological responses.

One of the main rule changes tested in recent years is the limitation of ball
touches (Aroso et al. 2004; Dellal et al. 2011; Sassi et al. 2004). This condition aims
to increase the speed of play and ball circulation. Moreover, it is also used to avoid
players’ individualism (Clemente et al. 2014a). In the majority of studies carried out
in soccer, it is possible to observe that smaller numbers of touches gradually
increase the heart rate responses and significantly increase the blood lactate con-
centration. In a similar study adapted to basketball, it was found that drills with no
dribbling increased the heart rate responses in comparison with drills that did not
limit dribbling (Conte et al. 2015b).

Another typical condition tested in the SSCGs studies is the use of goalkeepers
(GKs) on soccer drills (Jake et al. 2012; Mallo and Navarro 2008; Sassi et al. 2004).
The findings are relatively consistent in suggesting that the use of GKs decreases
the heart rate responses and blood lactate concentration. The reason for this may be
the tendency to increase the defensive organization to better protect the goal during
games with goalkeepers (Mallo and Navarro 2008). Without using GKs, a study
compared the use of different methods of scoring (Clemente et al. 2014a). Results
showed that in two-on-two and 4 versus 4 cross one-goal (with possession of the
ball and in dribble) it was more intense than using all endline to score.

The use of tactical guidelines to constrain players’ behavior is also typically used
in team sports. In soccer and basketball, some studies have analyzed the use of
specific defensive conditions to influence the physiological and physical responses
(Abdelkrim et al. 2010; Aroso et al. 2004; Jake et al. 2012; Sampaio et al. 2015). In
the case of basketball, it compared man-to-man and zone defense (Abdelkrim et al.
2010) and found no statistical differences in the effects on heart rate responses and
blood lactate concentration. In the case of soccer, a similar approached identified a
gradual increase in heart rate responses for man-to-man defense (Jake et al. 2012).
In an older study, it found the opposite in a two-on-two format (Aroso et al. 2004).
Therefore, in basketball and soccer changes influenced by the type of defense
played are not clear.

3.2.4 Coach Encouragement

The encouragement provided by coach supervision has also been tested in some
studies on SSCGs in soccer and basketball (Gracia et al. 2014; Rampinini et al.
2007; Sampaio et al. 2007). In a study carried out with 20 amateur soccer players,
significantly higher intensities of heart rate, blood lactate concentrations, and per-
ceived exertion on the games were found with directed supervision and encour-
agement provided by the coach (Rampinini et al. 2007). Specifically, the average of
HR responses (88.7 vs. 86.5 %), blood lactate concentration (5.5 vs. 4.2 mmol/L),
and RPE (7.7 vs. 6.3) were significantly higher in the presence of encouragement
(Rampinini et al. 2007). Similar evidence was found in two-on-two (83.7 vs.
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81.2 % HRmax; 15.5 vs. 14.1 RPE) and three-on-three soccer formats (80.8 vs.
79.8 % HRmax; 15.8 vs. 14.4 RPE) (Sampaio et al. 2007).

In the case of study conducted in basketball (Gracia et al. 2014), it was found
that in a three-on-three format with encouragement there was 68 % (in players
under age 14, or U14) and 56.9 % (U16) of time in vigorous intensity (>85 %
HRmax) and without encouragement the values decreased to 40.8 % (U14) and
47.7 % (U16). Conversely, in the same study it was found that in a four-on-four
format without encouragement there were higher values of vigorous intensity
(52.5 % in U14 and 74.0 % in U16) than with encouragement (47.0 % in U14 and
67.7 % in U16). In spite of this last evidence, it seems that encouragement provided
by coaches during SSCGs can be a variable that increases the physiological
intensity in team sports.

3.2.5 Intermittent and Continuous Regimens

The work-to-rest ratio can be a determinant variable that influences the physio-
logical responses during SSCGs (Casamichana et al. 2013; Hill-haas et al. 2009a;
Köklü 2012). The prescription of these games requires the following information
(Halouani et al. 2014b): (i) work intensity and duration; (ii) recovery type
(passive/active) and duration; and (iii) total work duration (work interval num-
ber × work duration). The majority of studies on SSCGs has used the intermittent
regimen. Nevertheless, it is important to identify the different effects induced by
continuous and intermittent regimens. Based on the studies that compared both
regimens, Table 3.4 summarizes the main evidence about this issue in soccer and
basketball.

In study that compared intermittent versus continuous training regimens in U16
soccer players playing two-on-two and four-on-four formats, no statistical differ-
ences were found between regimens for the distance covered while walking, jog-
ging, or running at moderate speed (Hill-haas et al. 2009a). Nevertheless, the same
study showed that players covered a significantly greater distance at 13.0–
17.9 km/h, spent more time in velocities greater than 18 km/h, and performed a
greater number of sprints in intermittent regimens. Conversely, significantly higher
percentages of HRmax and RPE were verified in continuous regimens (Hill-haas
et al. 2009a). A similar study carried out in U17 using three formats (teams of two,
three, and four) revealed no statistical differences between regimens in percentages
of HRmax and only in the case of two-on-two was a significant increase of blood
lactate concentration found in continuous regimens. Finally, a study conducted in
male soccer players (approximately 21 years old) revealed no significant differences
in physiological and time–motion responses between two types of intermittent
SSCGs and a continuous regimen (Casamichana et al. 2013).

The studies that compared short and long intermittent regimens (Conte et al.
2015a; Fanchini et al. 2011; Klusemann et al. 2012) in basketball and soccer
revealed that longer intermittent regimens statistically increased the percentages of
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Table 3.4 Summary of studies examining the effects of training regimens on SSCGs’ intensity in
team sports

Study Team
sport

Format Prescription Regimen % HRmax

Hill-haas et al.
(2009a)*

Soccer 2 versus 2 4 × 6 min/90-s rest Interval Interval
84.0 ± 1.0 %
HRmax
Continuous
87.0 ± 1.0 %
HRmax

1 × 24 min Continuous

4 versus 4 4 × 6 min/90-s rest Interval

1 × 24 min Continuous

6 versus 6 4 × 6 min/90-s rest Interval

1 × 24 min Continuous

Köklü (2012) 2 versus 2 3 × 2 min/2 min rest Interval 88.6 ± 3.2

1 × 6 min Continuous 88.8 ± 3.2

3 versus 3 3 × 3 min/2 min rest Interval 92.0 ± 2.0

1 × 9 min Continuous 91.2 ± 2.6

4 versus 4 3 × 4 min/2 min rest Interval 90.1 ± 2.5

1 × 12 min Continuous 89.3 ± 2.7

Fanchini et al.
(2011)**

3 versus 3 3 × 2 min/2 min rest Interval All exercise:
82.4 ± 4.1
Excluding the
first minute:
88.5 ± 3.2

3 × 4 min/2 min rest Interval All exercise:
85.9 ± 4.1
Excluding the
first minute:
89.5 ± 3.1

3 × 6 min/2 min rest Interval All exercise:
85.6 ± 3.9
Excluding the
first minute:
87.8 ± 2.8

Casamichana
et al. (2013)***

5 versus 5 4 × 4 min/1 min rest Interval 87.5 ± 4.8

2 × 8 min/2 min rest Interval 87.1 ± 3.1

1 × 16 min/2 min rest Continuous 87.5 ± 3.1

Klusemann
et al. (2012)*

Basketball 2 versus 2
and 4 versus
4

4 × 2.5 min/1 min rest Short
interval

83.0 ± 3.0

2 × 5 min/30-s rest Long
interval

86.0 ± 4.0

Conte et al.
(2015a)*

2 versus 2
and 4 versus
4

3 × 7 min/1 min
exercise and 1 min
rest

Long
interval

86.5 ± 3.7

3 × 4 min/2 min rest Short
interval

90.8 ± 2.7

*The available results do not differ the formats
**Results from the pooled version of three bouts
***Results from the pooled version of four periods of time
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HRmax and RPE while shorter regimens significantly increased the skills carried
out in a game or match.

For these reasons, there is no solid evidence that identifies differences between
intermittent and continuous regimens. Nevertheless, the minor evidence suggests
that intermittent regimens decrease the heart rate responses and blood lactate
concentration (particularly the latter) and allow players to avoid fatigue for a long
time.

3.3 Physiological and Physical Development After SSCG
Training

The majority of studies in the field of SSCGs has analyzed the acute physiological
and physical responses (Clemente et al. 2014a; Halouani et al. 2014b; Hill-Haas
et al. 2011). Nevertheless, the effects after training programs seem to be the most
important analysis to identify the value of this approach for team sports training.
Table 3.5 summarizes the conditioning effects of SSCG training programs in team
sports. The studies that compared SSCGs and other training methods were not
included in this table.

The three studies conducted in different team sports (soccer, futsal, and rugby)
revealed the tendency of SSCGs training programs to improve players’ aerobic
systems and their ability to repeat sprints (Berdejo-del-Fresno et al. 2015; Owen
et al. 2012; Seitz et al. 2014). Nevertheless, these studies do not compare the
SSCGs’ effects with other training methods. For that reason, the majority of studies
dedicated to conditioning effects have compared traditional training methods
(Buchheit et al. 2009b; Delextrat and Martínez 2014; Sassi et al. 2004). Therefore,
the following two sections of this review will analyze the acute responses and
conditioning effects of SSCGs in comparison with high-intensity interval training
and mixed generic training methods.

3.4 Comparing SSCGs with High-Intensity Interval
Training (HIIT)

Despite the characterization of SSCGs’ effects on acute physiological responses,
one of the main contributions of these games is the possibility of them being used in
training periodization to develop the conditioning of players. In fact, several
researchers have questioned effectiveness of SSCGs when compared to traditionally
run training programs of conditioning (Halouani et al. 2014a; Impellizzeri et al.
2005). To reduce skepticism, in recent years some studies have been conducted to
compare the acute responses and training effects of SSCG programs with
high-intensity interval training (HIIT) (Delextrat and Martínez 2014; Dellal et al.
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2008; Impellizzeri et al. 2006b). Table 3.6 summarizes the studies that compared
the acute physiological responses to both types of training.

A study of elite soccer players (Dellal et al. 2008) revealed that HR responses
were significantly greater during 30–30-s AR test than during one-on-one,
four-on-four, eight-on-eight, and ten-on-ten SSCGs and 10–10-s also had signifi-
cantly greater HR responses than one-on-one, eight-on-eight, and ten-on-ten
SSCGs. Another interesting result was the intersubject coefficient of variation for
SSCGs (8.79–15.60 %) and HIIT (4.50–8.50 %). As expected, the HIIT method
reduces the intervariability of responses for the controlled and standardized
approach in comparison with SSCGs. On the other hand, the results of a compar-
ative study with nine players showed that a four-on-four format had higher values
of HR responses in comparison with runs of 4 × 1000 m with 150 s between bouts
while higher blood lactate concentrations were found in the HIIT method (Sassi
et al. 2004). Finally, in a study conducted in handball, significantly greater values of
blood lactate concentrations and percentages of anaerobic energy in HIIT were
found in comparison with four-on-four games (Buchheit et al. 2009b).

If the previous studies analyzed the acute physiological responses to SSCGs and
HIIT training methods, it is more important to identify the training effects on
players’ conditioning. These medium- to long-term effects are the main priority for
the periodization and validation of methodological approaches. For that reason, the
SSCG and HIIT programs have been compared by their effects after intervention
(Buchheit et al. 2009b; Delextrat and Martínez 2014; Jastrzebski et al. 2014). The
summary of studies that analyzed the effects of both programs is presented in
Table 3.7.

The conditioning effects of SSCGs and HIIT were analyzed in soccer, handball,
and basketball. In the majority of studies, no significant statistical differences were
found between methods in aerobic/anaerobic systems and physical capacities
(Buchheit et al. 2009b; Delextrat and Martínez 2014; Impellizzeri et al. 2006b) in
any of the three team sports.

In the case of pre- and postintervention (6–12 weeks) effects, it was found that
both SSCGs and HIIT produce significant improvements in aerobic responses
measured by VO2max (7–8 % better) (Impellizzeri et al. 2006a; Radziminski et al.
2013; Reilly and White 2004), VO2 at the lactate threshold (8–13 % better)
(Impellizzeri et al. 2006a; Radziminski et al. 2013), and 30-15IFT (3–6 % better)
(Buchheit et al. 2009b; Delextrat and Martínez 2014). In the case of speed, both
training programs revealed statistical improvements in the 5-m sprint (2–3 % faster)
(Radziminski et al. 2013), 10-m sprint (1–4 % faster) (Buchheit et al. 2009b; Iacono
et al. 2015), 20-m sprint (2–4 % faster) (Iacono et al. 2015), and agility (1–2 %
faster) (Iacono et al. 2015). Finally, the effects of both training programs on
countermovement jumps (3–10 % better) (Arcos et al. 2015; Buchheit et al. 2009b;
Iacono et al. 2015), peak power (4–5 % better) (Jastrzebski et al. 2014; Radziminski
et al. 2013), total work capacity (4–5 % better) (Radziminski et al. 2013), bench
pressing (6–12 % better) (Iacono et al. 2015), upper body power (1–7 % better)
(Delextrat and Martínez 2014), and lower body power (1–4 % better) (Delextrat and
Martínez 2014) have also been analyzed.
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Table 3.6 Summary of studies comparing the acute physiological responses of SSCGs and HIIT
training methods in team sports

Study Team
sport

Sample Group Training
intervention

Results

Sassi
et al.
(2004)

Soccer 9 HIIT 4 × 1000-m runs
with 150 s between
bouts

HRaverage
167 bpm
Bla−

7.9 ± 3.4 mmol/L

SSCG 4 versus 4 With GK
HRaverage
174 bpm

Bla−

6.2 ± 1.4 mmol/L

Without GK
HRaverage
178 bpm

Bla−

6.4 ± 2.7 mmol/L

8 versus 8 HRaverage
160 bpm

Bla−

3.3 ± 1.2 mmol/L

Dellal
et al.
(2008)*

10
(26.0 ± 2.9 years
old)

HIIT 10-10PR
2 × 7 min; Total
duration 20 min;
6 min Interseries
recovery

% HRres
85.8 ± 3.9

30-30PR
2 × 10 min; Total
duration 30 min;
10 min Interseries
recovery

% HRres
77.2 ± 4.6

30-30AR
2 × 10 min; Total
duration 30 min;
10 min Interseries
recovery

% HRres
85.7 ± 4.5

15-15PR
2 × 10 min; Total
duration 28 min;
8 min Interseries
recovery

% HRres
76.8 ± 4.0

5-20PR 1 × 7 min,
5 s; Total duration
7 min

% HRres
80.2 ± 6.8

(continued)
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Table 3.6 (continued)

Study Team
sport

Sample Group Training
intervention

Results

SSCG 1 versus 1
4 × 1 min, 30 s;
Total duration
10 min and 30 s;
1 min and 30 s
Interseries recovery

% HRres
77.6 ± 8.6

2 versus 2
6 × 2 min, 30 s;
Total duration
27 min and 30 s;
2 min and 30 s
Interseries recovery

% HRres
80.1 ± 8.7

4 versus 4 with GK
2 × 4 min; Total
duration 11 min;
3 min Interseries
recovery

% HRres
77.1 ± 10.7

8 versus 8 with GK
2 × 10 min; Total
duration 25 min;
5 min Interseries
recovery

% HRres
80.3 ± 12.5

8 versus 8
4 × 4 min; Total
duration 25 min;
3 min Interseries
recovery

% HRres
71.7 ± 6.3

10 versus 10 with
GK
3 × 20 min; Total
duration 70 min;
5 min Interseries
recovery

% HRres
75.7 ± 7.9

Buchheit
et al.
(2009b)

Handball 9 (21 years old) HIIT Running
8-min in 15 s effort
(95 % VIFT)
interspersed with
15 s of passive
recovery

VO2peak

56.4 mL/min/Kg
HRpeak
189 bpm
BLa−

11.6 mmol/L

4
versus
4

2 × 225 s/30 s rest VO2peak

60.2 mL/min/Kg
HRpeak
187 bpm
BLa−

8.9 mmol/L

*PR Passive recovery (rest); AR Active recovery
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It can be observed that multiple conditioning variables (aerobic, anaerobic,
speed, and power) are improved based on SSCGs and HIIT training programs.
Nevertheless, SSCGs seem to benefit more skill variables in comparison with HIIT
(Delextrat and Martínez 2014; Radziminski et al. 2013). For that reason, sports
training plans benefit from the application of SSCG programs instead of HIIT
running methods. Moreover, the psychological effects of SSCG programs in
comparison with running methods include lower perceived exertion and more
motivation, pleasure, commitment, and we-stories that increase social bonding
(Krustrup et al. 2010). Besides the apparent conditioning and psychological benefits
of SSCG programs, it was also found in rugby that the majority of injuries occurs in
traditional conditioning activities that involved no skill component other than
drill-based activities (Gabbett 2002). For that reason, SSCGs provide a solid con-
tribution to training periodization and the development of conditioning variables.

3.5 Comparing SSCGs with Different Traditional
Training Methods

The comparison between SSCGs and HIIT training is the most common.
Nevertheless, some other training methods have been compared with SSCGs,
mainly to identify the acute responses and training effects on variables of perfor-
mance associated with the anaerobic system, speed, agility, and power. Table 3.8
summarizes the acute responses in the comparisons between SSCGs and traditional
training methods.

A study conducted in soccer that compared speed endurance production and
speed endurance maintenance methods between running and SSCGs revealed that
generic running drills elicit greater physiological responses; nevertheless, SSCG
methods induced greater acceleration and deceleration profiles (Ade et al. 2013).
This is the only study found in this review that analyzed acute responses to different
training approaches. On the other hand, more studies analyzed the conditioning
effects of SSCGs and traditional training programs in soccer and rugby (Chaouachi
et al. 2014; Gabbett 2006; Hill-Haas et al. 2009a; Young and Rogers 2014).
A summary of the main findings can be observed in Table 3.9.

The first study compared a mixed generic training with an SSCG training pro-
gram, revealing similar effects of both programs on the improvement of condi-
tioning variables (Hill-Haas et al. 2009a). Effects of both training programmes
resulted in differences in VO2max (0–2 % better), distance covered in YYIRTL1
(17–21 % better), 5-m speed (0–1 % faster), 20-m speed (0–1 % worse), and
(0–1 % better) (Hill-Haas et al. 2009a). The main findings revealed that both
training programs improved the aerobic system (Hill-Haas et al. 2009a). A different
approach was used to compare SSCGs with multidirectional sprints’ intervention on
agility and change of direction (COD) (Chaouachi et al. 2014). COD statistically
improved sprinting, agility without ball, and jumping performances in comparison
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with SSCGs. Nevertheless, SSCG programs statistically improved agility with the
ball (Chaouachi et al. 2014). Also in soccer, a study that compared
change-of-direction speed training and SSCG programs revealed that SSCGs
improve agility performance by enhancing the speed of decision-making rather than
movement speed and that change-of-direction training was not effective for
developing reactive agility (Young and Rogers 2014). In rugby, SSCG programs
induced statistical differences in 10, 20, and 40-m speed as well as in muscular
power and maximal aerobic power, whereas traditional conditioning programs
improved 10-m speed and maximal aerobic power only (Gabbett 2006).

In short, it was possible to identify in these different studies that SSCGs had
multiple effects on conditioning variables, thus overcoming the unique aerobic
benefits resulting from games. Speed, agility, and power also benefited from SSCGs
based on the specific type of movements produced in a game (such as
acceleration/deceleration, jumps, and turns). For that reason, the specificity of
training with the game may contribute to a generic improvement in conditioning
variables that support performance in competition (Clemente et al. 2014a).
Nevertheless, more studies are required to identify whether these changes were
influenced by specific training programs or by concurrent training that is promoted
by strength and conditioning professionals in the academy.

3.6 Conclusion

This review provides information that can help reduce skepticism about the effects
of SSCGs on conditioning variables. The main comparisons between SSCG pro-
grams and traditionally run training methods reveal similar effects on aerobic,
anaerobic, speed, and power variables. Moreover, the skill improvements and
psychological benefits of SSCGs in comparison with traditional methods were also
verified in this review, thus demystifying the practical applications of these games
for training periodization in team sports.
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Chapter 4
Acute Effects of Different Formats
of the Game

Abstract The number of players that participates in smaller versions of the game
influences the training load. This variable has been well investigated in the specific
literature about small-sided and conditioned games and for that reason, will be
presented in first place. In this chapter will be analyzed the internal and external
load imposed by different formats of the game and the specific effects in technical
actions and tactical behavior of the players. The aim of this chapter is to summarize
the most pertinent information about each format of the game (from one versus one
to many versus many) and provide coaches the knowledge that can help them to
choose the most adequate formats for their specific training goals.

Keywords Training load � Format of the game � Number of players � Small-sided
and conditioned games � SSG � Drill-based exercises � Soccer � Football � Sports
training

4.1 Introduction

The format of the game (number of players on each team) in a small-sided and
conditioned game (SSCG) can be altered to regulate the intensity of the training
mode (Hill-Haas et al. 2011). One of the main concerns that this condition implies
during researches is to keep the same area per players (Clemente et al. 2014b).
Increasing the format and keeping the same field will naturally reduce the area per
player and another variable will emerge in the equation: the size of the field.
Nevertheless, the aim of this chapter is only to focus on the physiological, physical,
and technical/tactical changes that result from the change in the format.

This chapter will summarize the studies conducted about this topic. The structure
will try to summarize the scientific evidences per each format, thus providing to the
reader the opportunity to easily identify the general effects of each format. Based on
that we will have the opportunity to decide about the most adequate format for each
type of period of week or of the training session.
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4.2 1 Versus 1 Format

The 1 versus 1 format can be called by duel. This extreme SSCG leads to very high
levels of effort and for that reason must be treated as a specific drill for anaerobic
training (Clemente et al. 2014a; Little 2009). The research in this specific format is
not so large as comparing with bigger formats. Nevertheless, the majority of the
studies prescribed 1 to 3 min of exercise, with a ratio 1:1 of work-to-rest (Clemente
et al. 2014a; Little 2009). Two to four bouts for a total volume of 16 min (maxi-
mum) is recommended for this kind of task (Clemente et al. 2014a) (Table 4.1).

The few studies that analyzed this format (see Table 4.2) revealed a blood lactate
concentration of 9.4 (greater than lactate threshold) and intensities *86 % HRmax
(Köklü et al. 2011; Owen et al. 2004; Williams and Owen 2007). No study analyzed
the time–motion profile of players in this format. The unique technical analysis
carried out on this format revealed a bigger tendency to do dribbles, turns, and
headers in comparison with bigger formats (Owen et al. 2004).

Table 4.1 Acute physiological effects during 1 versus 1 format

Study Participants SF Regimen HR BLa−1

Owen et al.
(2004)

13 (U17) 10 × 5 1 × 3/12 min rest 176 bpm –

Owen et al.
(2004)

13 (U17) 15 × 10 1 × 3/12 min rest 181 bpm –

Owen et al.
(2004)

13 (U17) 20 × 15 1 × 3/12 min rest 182 bpm –

Williams and
Owen (2007)

9 (U17) 20 × 15 – 183 bpm –

Dellal et al.
(2008)

10 (elite) 10 × 10 4 × 1 min,
30 s/1 min, 30 s rest

77.6
HRres

–

Köklü et al.
(2011)

16 (U16) 6 × 18 6 × 1 min/2 min
rest

168.6 bpm
86.1 %
HRmax

9.4

SF Size of the field (m); HR Heart rate; BLa−1 Blood lactate concentration (mmol/L)

Table 4.2 Technical performance during 1 versus 1 format

Study Participants SF Regimen Dribble Turn Header

Owen et al.
(2004)

13 (U17) 10 × 5
15 × 10
20 × 15

1 × 3/12 min
rest

3 per
player

4 per
player

1 per
player
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4.3 2 Versus 2 Format

Similarly to duels, 2 versus 2 format is a highly demanding task. The studies that
analyzed this drill (see Table 4.3) identified values between 3.4 and 8.1 of blood
lactate concentrations, thus suggesting values in the lactate threshold (Aroso et al.
2004; Köklü et al. 2011). The intensity values vary between 80.1 and 93.3 %
HRmax, thus confirming that glycolytic system highly participate during these
games (Dellal et al. 2011b; Little and Williams 2007). Duration of the task may
vary between 1 min and 30 s and the 3 min in 2–4 bouts with a work-to-rest ratio of
1:1 for a total volume of 16 min (Clemente et al. 2014a; Little 2009).

The time–motion analysis carried out in this format (see Table 4.4) revealed that
players cover 100–144 m per min in the majority of time in walk or jogging mode
(Hill-Haas et al. 2009; Dellal et al. 2011a, b). Only during *3.5 % of the time can
be observed sprints and very fast runs.

During 2 versus 2 format it was possible observe an accuracy between 62 and
66.4 % of the passes and a tendency to perform 12–13 duels per min, thus sug-
gesting an interesting opportunity to develop the basic skills of soccer (Table 4.5).

4.4 3 Versus 3 Format

As possible to observe in Table 4.6, 3 versus 3 format keeps very high intensity
(87–94 % HRmax) without a great blood lactate concentration (3–7.5 mmol/L).
This format is one of the most studied in the field of SSCGs, maybe by their limited
position between extreme SSCGs (1 vs. 1 or 2 vs. 2) and the small-sided games
with greater number of players. In the majority of these studies the prescription was
3–6 min with 2–3 bouts and a work-to-rest ratio of 1:0.5 (Clemente et al. 2014a;
Little 2009).

The studies that analyzed the time–motion profile during 3 versus 3 format (see
Table 4.7) revealed that players cover 115–160 m per min (Dellal et al. 2011a, b;
Aguiar et al. 2013). In the study conducted in elite players (Dellal et al. 2011a, b) it
was found that 35 % of the distance covered is made in high intensity or sprint, thus
a greater percentage than in 2 versus 2 format. This can be justified by the increase
of opportunity to create lines of pass far away of the player with possession of the
ball.

The studies (see Table 4.8) revealed that in 3 versus 3 format each player
performs *7 contacts in the ball per minute. Moreover, 5–12 passes are performed
per each minute and there are *9 duels per minute. There are fewer duels in 3
versus 3 that in comparison with 2 versus 2 format. For that reason, extreme SSCGs
may be better to increase the individual participation and 3 versus 3 may be better to
introduce some collective issues such as generate lines of pass or develop the
tactical perception.
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4.5 4 Versus 4 Format

The 4 versus 4 format can be classified as a SSCG with aerobic and anaerobic
characteristics. The values of intensity are between 70 and 90 % HRmax, never-
theless the majority of the studies are between 84 % and 89 % of HRmax (see
Table 4.9). For that reason, this format can be appropriated to develop
high-intensity aerobic training. The blood lactate concentrations are between 3 and
7 mmol/L, thus lightly above the lactate threshold. Duration of 4–6 min with 3–4
bouts and a work-to-rest ratio of 1:0.5 for a maximum volume of 30 min are the
recommendations to prescribe this format during training sessions (Clemente et al.
2014a; Little 2009).

The majority of the studies that analyzed the time–motion profile during this
format revealed that players cover *115 m per min (see Table 4.10). The studies
found that 12–19 % of the distance is covered in high-intensity running or in sprint,
thus less than in 3 versus 3 format. Such evidence may justify the smaller acute
effects in heart rate responses and blood lactate concentrations.

In Table 4.11 it can be found the studies that analyzed the technical performance
during 4 versus 4 format. Studies revealed that *13 passes per min are made

Table 4.9 Acute physiological effects during 4 versus 4 format

Study Participants SF Regimen HR BLa−1 RPE

Aroso et al.
(2004)

14 (U16) 30 × 20 3 × 6 min/1 min,
30 s rest

70 %
HRmax

2.6 13.3 [0–20
scale]

Owen et al.
(2004)

13 (U17) 20 × 25 1 × 3/12 min rest 147 bpm – –

Owen et al.
(2004)

13 (U17) 25 × 30 1 × 3/12 min rest 160 bpm – –

Owen et al.
(2004)

13 (U17) 30 × 35 1 × 3/12 min rest 158 bpm – –

Williams
and Owen
(2007)

9 (U17) 25 × 20 – 152 bpm – –

Williams
and Owen
(2007)

9 (U17) 30 × 25 – 165 bpm – –

Little and
Williams
(2007)

28 (elite) 40 × 30 4 × 4 min/2 min
rest

90.2 %
HRmax

– 15.5 [0–20
scale]

Rampinini
et al.
(2007)b

20
(Amateurs)

16 × 24 3 × 4 min/3 min
rest

88.7 %
HRmax

5.3 7.6 [0–10
scale]

Rampinini
et al.
(2007)a

20
(Amateurs)

20 × 30 3 × 4 min/3 min
rest

89.4 %
HRmax

5.5 7.9 [0–10
scale]

Rampinini
et al.
(2007)a

20
(Amateurs)

24 × 36 3 × 4 min/3 min
rest

89.7 %
HRmax

6.0 8.1 [0–10
scale]

(continued)
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during this format and the accuracy is greater than 73 %. Three to four individual
ball contacts are performed per minute. Therefore, there is an increase of passes per
minute in comparison with 3 versus 3 and a decrease in individual ball contacts.

4.6 5 Versus 5 Format

Based on the classification of Owen et al. (2014), 5 versus 5 format can be called by
medium-sided game. The heart rate responses are between 85 and 93 % of HRmax
in this format. Blood lactate concentration varies between 5 and 5.8 mmol/L. The
internal load influenced by this format can be described as similar with 4 versus 4
format. For that reason, this can be used to high-intensity aerobic training.
Repetitions of 4–6 min with 3–4 bouts and a work-to-rest ratio of 1:0.5 for a
maximum volume of 30 min are recommended (Clemente et al. 2014a; Little 2009)
(Table 4.12).

Table 4.9 (continued)

Study Participants SF Regimen HR BLa−1 RPE

Jones and
Drust
(2007)

8 (elite) 30 × 25 10 min 175 bpm – –

Hill-Haas
et al. (2009)

16 (U17) 400 × 30 24 min 85 %
HRmax

4.7 12.2 [0-20
scale]

Da Silva
et al. (2011)

17 (U15) 30 × 30 3 × 4 min/3 min
rest

89.8 %
HRmax

– –

Köklü et al.
(2011)

16 (U16) 24 × 36 6 × 4 min/2 min
rest

179.3 bpm
91.5 %
HRmax

7.2 –

Dellal et al.
(2011a, b)b

20 (elite)
20
(amateurs)

30 × 20 4 × 4 min/3 min
rest

84.7 %
HRmax
(elite)
85.1 %
HRmax
(amateurs)

2.8 (elite)
3.0
(amateurs)

7.3 [0–10
scale] (elite)
7.6 [0–10
scale]
(amateurs)

Brandes
et al. (2012)

17 (U15) 40 × 30 3 × 6 min 89.7 %
HRmax

4.2 –

Aguiar et al.
(2013)

10 (U18) 150 m2

per
player

3 × 6 min/1 min
rest

85.91 %
HRmax

– –

Clemente
et al.
(2014a)c

10
(amateurs)

27 × 27 3 × 5 min/3 min
rest

83.61 %
HRres

– –

SF Size of the field (m); HR Heart rate; BLa−1 Blood lactate concentration (mmol/L); RPE Rated of
perceived exertion
aHR values in 4 versus 4 with verbal encouragement during task
bValues of free play
c2 versus 2+2 floaters—values of task with one small goal
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The time–motion analysis carried out during 5 versus 5 format revealed that
100–110 m per min are covered per players (see Table 4.13). The high-intensity
running or sprint represents 12–18 % of the distance covered. These values are very

Table 4.12 Acute physiological effects during 5 versus 5 format

Study Participants SF Regimen HR BLa−1 RPE

Owen et al.
(2004)

13 (U17) 25 × 30 1 × 3/12 min rest 154 bpm – –

Owen et al.
(2004)

13 (U17) 30 × 35 1 × 3/12 min rest 163 bpm – –

Owen et al.
(2004)

13 (U17) 35 × 40 1 × 3/12 min rest 164 bpm – –

Williams
and Owen
(2007)

9 (U17) 30 × 25 – 152 bpm – –

Rampinini
et al.
(2007)a

20 (Amateurs) 28 × 20 3 × 4 min/3 min
rest

87.8 %
HRmax

5.2 7.2
[0–10
scale]

Rampinini
et al.
(2007)a

20 (Amateurs) 35 × 25 3 × 4 min/3 min
rest

88.8 %
HRmax

5.0 7.6
[0–10
scale]

Rampinini
et al.
(2007)a

20 (Amateurs) 42 × 30 3 × 4 min/3 min
rest

88.8 %
HRmax

5.8 7.5
[0–10
scale]

Little and
Williams
(2007)

28 (elite) 45 × 30 4 × 6 min/1 min,
30 s rest

88.7 %
HRmax

– 14.4
[0–20
scale]

Kelly and
Drust
(2009)

8 (elite) 30 × 20 4 × 4 min/2 min
rest

91.0 %
HRmax

– –

Kelly and
Drust
(2009)

8 (elite) 40 × 30 4 × 4 min/2 min
rest

90.0 %
HRmax

– –

Kelly and
Drust
(2009)

8 (elite) 50 × 40 4 × 4 min/2 min
rest

89.0 %
HRmax

– –

Da Silva
et al.
(2011)

17 (U15) 30 × 30 3 × 4 min/3 min
rest

86.9 %
HRmax

– –

Castellano
et al.
(2013)

14
(semi-professional)

55 × 38 3 × 5 min/5 min
rest

92.7 %
HRmax

– –

Aguiar
et al.
(2013)

10 (U18) 150 m2

per
player

3 × 6 min/1 min
rest

84.56 %
HRmax

– –

SF Size of the field (m); HR Heart rate; BLa−1 Blood lactate concentration (mmol/L); RPE Rated
of perceived exertion
aHR values in 5 versus 5 with verbal encouragement during task
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similar with the format 4 versus 4 but smaller than the 35 % verified during 3 versus
3 format.

Technical analysis carried out in 5 versus 5 format (Table 4.14) revealed that
5–11 passes per min are made during this format and 2–4 dribbles are made per
minute, thus being smaller values than in 4 versus 4 format. The increase of
complexity may turn the drill more tactical and with more time required to make the
decision, thus being one reason for the small number of passes made.

4.7 6 Versus 6–10 Versus 10 Formats

This section compiled the analyses carried out in medium to large-sided games (see
Table 4.15). These games are not so common and for that reason this structure
makes easier to compare all of them. Intensities between 81 and 94 % of HRmax
and blood lactate concentrations of 4.5–5.0 mmol/L were found during these
games. The prescription may vary for each kind of format; nevertheless these larger
formats may fit to develop long intensive endurance. For that reason, 3–4 bouts of
4–8 min with 1 min and 30 s–3 min of rest may be adequate to prescribe these
games (Clemente et al. 2014a; Little 2009).

The study carried out by Owen et al. (2014) revealed that larger formats
increases the distance covered by the players (see Table 4.16). This evidence was
also found in the smaller formats. The intensity of running also increases in larger
formats, maybe to perform longer distances in sprint to create longer lines of pass
and exploit the length of the field.

Table 4.17 shows the technical performance during different large-sided games.
A decrease in the number of passes, receives, and dribbles can be seen with the
increase in the number of players per format. Moreover, it is hypothesized that the
increase of players per format also decreases the number of individual skills per-
formed by each player. For that reason, large-sided games are better to improve
collective organization and not recommended for technical development or indi-
vidual participation.

Table 4.14 Technical performance during 5 versus 5 format

Study Participants SF Regimen Indicator Indicator Indicator

Owen et al.
(2004)

13 (U17) 25 × 30
30 × 35
35 × 40

1 × 3/12 min rest 6 passes
per
player

4 receives
per player

1 dribble
per player

Kelly and
Drust
(2009)

8 (elite) 30 × 20
40 × 30
50 × 40

4 × 4 min/2 min
rest

21 passes 42.25
receives

15
dribbles

Owen et al.
(2014)

10 (elite) 30 × 25 3 × 5 min/3 min
rest

170.5
passes

129
receives

23
dribbles
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4.8 Summarizing the Differences

This chapter aimed to show the acute responses that the formats of the game induce
in soccer players. Greater intensities were generally found in smaller formats
(extreme SSCGs—1 vs. 1–3 vs. 3). These games are recommended for anaerobic
workout and for that reason duration of 1–3 min is recommended with work-to-rest
ratio of 1:1. The intensities are progressively decreasing from 4 versus 4–6 versus 6
the intensities, thus being better formats to short intensive aerobic training, with
short periods of time (3–5 min) and a work-to-rest ratio of 1:0.5. Finally,
large-sided games (7 vs. 7–10 vs. 10) are recommended for long intensive aerobic
training, thus longer periods (4–8 min) can be recommended with 1–3 min of rest
between bouts. The following Table 4.18 represents the summary of the differences
between formats for the studies that compared different formats. More symbols of
(+) indicate greater intensities in heart rate responses.

The time–motion analysis carried out by different studies and showed during this
chapter revealed that smaller formats lead to more intensity of running
(high-intensity running and sprinting) but with fewer distance covered by players.
For that reason, smaller formats are better to increase the intensity and also to
workout acceleration and deceleration, thus being also possible to develop power of

Table 4.15 Acute physiological effects during 6 versus 6 to 10 versus 10 formats

Study Format SF Regimen HR BLa−1 RPE

Rampinini et al.
(2007)a

6 versus 6 24 × 32 3 × 4 min/3 min
rest

86.4 %
HRmax

4.5 6.8 [0–
10 scale]

Rampinini et al.
(2007)a

6 versus 6 30 × 40 3 × 4 min/3 min
rest

87.0 %
HRmax

5.0 7.3 [0–
10 scale]

Rampinini et al.
(2007)a

6 versus 6 36 × 48 3 × 4 min/3 min
rest

86.9 %
HRmax

4.8 7.2 [0–
10 scale]

Little and
Williams (2007)

6 versus 6 50 × 30 3 × 8 min/1 min,
30 s rest

87.6 %
HRmax

– 13.7 [0–
20 scale]

Katis and Kellis
(2009)

6 versus 6 30 × 40 10 × 4 min/3 min
rest

82.8 %
HRmax

– –

Castellano et al.
(2013)

7 versus 7 64 × 46 3 × 7 min/3 min
rest

94.3 %
HRmax

– –

Jones and Drust
(2007)

8 versus 8 60 × 40 10 min 168 bpm – –

Little and
Williams (2007)

8 versus 8 70 × 45 4 × 8 min/1 min,
30 s rest

88.4 %
HRmax

– 14.0 [0–
20 scale]

Owen et al.
(2011)

9 versus 9 60 × 50 3 × 5 min/4 min
rest

81 %
HRmax

– –

SF Size of the field (m); HR Heart rate; BLa−1 Blood lactate concentration (mmol/L); RPE Rated
of perceived exertion
aHR values in 6 versus 6 with verbal encouragement during task
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Table 4.16 Time–motion analysis during 6 versus 6–10 versus 10 formats

Study Format SF Regimen TD TD
0–
6.9

TD
7.0–
12.9

TD
13.0–
17.9

TD > 18

Owen et al.
(2014)

6 versus 6 50 × 44 3 × 5 min/3 min
rest

1570 620 753 190 8

Owen et al.
(2014)

7 versus 7 54 × 45 3 × 5 min/3 min
rest

2054 738 1012 281 23

Castellano
et al.
(2013)

7 versus 7 64 × 46 3 × 7 min/3 min
rest

499.1 165 208 89 37

Jones and
Drust
(2007)

8 versus 8 60 × 40 10 min 693 – – – –

Owen et al.
(2014)

8 versus 8 60 × 50 3 × 5 min/3 min
rest

1606 618 805 168 16

Owen et al.
(2014)

9 versus 9 70 × 56 3 × 5 min/3 min
rest

1847 562 909 341 35

Owen et al.
(2014)

10 versus 10 80 × 70 3 × 5 min/3 min
rest

1750 599 836 254 61

TD Total distance (m); TD 0−6.9 Total distance at 0−6.9 km h‒1; TD 7.0−12.9 Total distance at
7.0−12.9 km h‒1; TD 13.0−17.9 Total distance at 13.0−17.9 km h‒1; TD > 18 Total distance
at > 18 km h‒1

Table 4.17 Technical performance during 6 versus 6–10 versus 10 formats

Study Participants SF Regimen Indicator Indicator Indicator

Katis and
Kellis
(2009)

6 versus 6 30 × 40 10 × 4 min/3 min
rest

35 short
passes

11 long
passes

5
dribbles

Owen et al.
(2014)

6 versus 6 50 × 44 3 × 5 min/3 min
rest

170 passes 138.5
receives

22.5
dribbles

Owen et al.
(2014)

7 versus 7 54 × 45 3 × 5 min/3 min
rest

146 passes 114.5
receives

10.5
dribbles

Owen et al.
(2014)

8 versus 8 60 × 50 3 × 5 min/3 min
rest

126.5 passes 98.5
receives

10.0
dribbles

Jones and
Drust
(2007)

8 versus 8 60 × 40 10 min Individual 13
ball contacts

– –

Owen et al.
(2011)

9 versus 9 60 × 50 3 × 5 min/4 min
rest

283 passes 267
receives

11
dribbles

Owen et al.
(2014)

9 versus 9 70 × 56 3 × 5 min/3 min
rest

115.5 passes 92.5
receives

13.0
dribbles

Owen et al.
(2014)

10 versus 10 80 × 70 3 × 5 min/3 min
rest

122.5 passes 95.5
receives

18.0
dribbles
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lowers limbs during these tasks. On the other hand, larger formats are better to run
longer distances and also to keep speed after a short acceleration.

In the case of technical analysis, studies suggest that smaller formats increase the
individual actions per player. Moreover, smaller formats also increase the duels and
the dribble, thus being recommended to develop both the skills. On other hand,
larger formats are better to develop pass and large-sided games are also recom-
mended to increase the longer passes that can be useful to adequate to some tactical
principles of coaches. Nevertheless, in novices or youth players, smaller formats
can be better to increase the individual participation. On the other hand, larger
formats can be more adequate to develop the tactical behavior and the
decision-making.

About the tactical topic, a study that used a 5 versus 5 format introduce two
tactical metrics: (i) centroid; and (ii) surface area (Frencken et al. 2011). The
centroid can be understood as the geometric mean point of all positions of a team.
The surface area can be described as the area covered by a polygon constituted by
all players. In 10 of 19 goals analyzed, the centroid of the attacking team overtakes
the centroid of the defending team, thus unbalanced defenses can justify the
majority of the goals scored during SSCGs (Frencken et al. 2011). Moreover, it was
also found a synchronization tendency between centroids of teams. Following the
use of centroid metric in SSCGs, a study compared 2 versus 2, 3 versus 3, 4 versus
4, and 5 versus 5 formats (Aguiar et al. 2015). In this study, it was found that the
distance between centroids presented a small decrease from 2 versus 2–4 versus 4
format and a moderate to nearly perfect increase to 5 versus 5 format (Aguiar et al.
2015). The authors suggested that the absolute distance from the players to both
their own team and the opponents’ team centroid increased from 2 versus 2 to 5
versus 5 formats, the regularity has also increased across the formats, thus to
increase the players’ positional regularity it is more recommended larger formats
(Aguiar et al. 2015).

References

Aguiar, M. V. D., Botelho, G. M. A., Gonçalves, B. S. V., & Sampaio, J. E. (2013). Physiological
responses and activity profiles of football small-sided games. Journal of Strength and
Conditioning Research, 27(5), 1287–1294.

Aguiar, M., Gonçalves, B., Botelho, G., Lemmink, K., & Sampaio, J. (2015). Footballers’
movement behaviour during 2-, 3-, 4- and 5-a-side small-sided games. Journal of Sports
Sciences, 1–8.

Aroso, J., Rebelo, A. N., & Gomes-Pereira, J. (2004). Physiological impact of selected
game-related exercises. Journal of Sports Sciences, 22, 522.

Brandes, M., Heitmann, A., & Müller, L. (2012). Physical responses of different small-sided game
formats in elite youth soccer players. Journal of Strength and Conditioning Research, 26(5),
1353–1360.

4.8 Summarizing the Differences 87



Castellano, J., Casamichana, D., & Dellal, A. (2013). Influence of game format and number of
players on heart rate responses and physical demands in small-sided soccer games. Journal of
Strength and Conditioning Research, 27, 1295–1303.

Clemente, F. M., Lourenço, F. M., & Mendes, R. S. (2014a). Developing aerobic and anaerobic
fitness using small-sided soccer games: methodological proposals. Strength and Conditioning
Journal, 36(3), 76–87.

Clemente, F. M., Wong, D. P., Martins, F. M. L., & Mendes, R. S. (2014b). Acute effects of the
number of players and scoring method on physiological, physical, and technical performance in
small-sided soccer games. Research in Sports Medicine (Print), 22(4), 380–397.

Da Silva, C. D., Impellizzeri, F. M., Natali, A. J., de Lima, J. R., Bara-Filho, M. G., Silami-Garçia,
E., & Marins, J. C. (2011). Exercise intensity and technical demands of small-sided games in
young brazilian soccer players: effect of number of players, maturation, and reliability. Journal
of Strength and Conditioning Research, 25(10), 2746–2751.

Dellal, A., Chamari, K., Pintus, A., Girard, O., Cotte, T., & Keller, D. (2008). Heart rate responses
during small-sided games and short intermittent running training in elite soccer players: A
comparative study. Journal of Strength and Conditioning Research, 22(5), 1449–1457.

Dellal, A., Chamari, K., Owen, A. L., Wong, D. P., Lago-Penas, C., & Hill-Haas, S. (2011a).
Influence of technical instructions on the physiological and physical demands of small-sided
soccer games. European Journal of Sport Science, 11(5), 341–346.

Dellal, A., Hill-Haas, S., Lago-Penas, C., & Chamari, K. (2011b). Small-sided games in soccer:
amateur vs. professional players’ physiological responses, physical, and technical activities.
The Journal of Strength and Conditioning Research, 25(9), 2371–2381.

Frencken, W., Lemmink, K., Delleman, N., & Visscher, C. (2011). Oscillations of centroid
position and surface area of football teams in small-sided games. European Journal of Sport
Science, 11(4), 215–223.

Hill-Haas, S. V., Dawson, B. T., Coutts, A. J., & Rowsell, G. J. (2009). Physiological responses
and time–motion characteristics of various small-sided soccer games in youth players. Journal
of Sports Sciences, 27(1), 1–8.

Hill-Haas, S. V., Dawson, B., Impellizzeri, F. M., & Coutts, A. J. (2011). Physiology of
small-sided games training in football. Sports Medicine, 41(3), 199–220.

Jones, S., & Drust, B. (2007). Physiological and technical demands of 4 v 4 and 8 v 8 games in
elite youth soccer players. Kinesiology, 39, 150–156.

Katis, A., & Kellis, E. (2009). Effects of small-sided games on physical conditioning and
performance in young soccer players. Journal of Sports Science and Medicine, 8(3), 374.

Kelly, D. M., & Drust, B. (2009). The effect of pitch dimensions on heart rate responses and
technical demands of small-sided soccer games in elite players. Journal of Science and
Medicine in Sport, 12(4), 475–479.

Köklü, Y., Asçi, A., Koçak, F. Ü., Alemdaroglu, U., & Dündar, U. (2011). Comparison of the
physiological responses to different small-sided games in elite young soccer players. The
Journal of Strength & Conditioning Research, 25(6), 1522–1528.

Little, T. (2009). Optimizing the use of soccer drills for physiological development. Strength and
Conditioning Journal, 31(3), 67–74.

Little, T., & Williams, A. G. (2007). Measures of exercise intensity during soccer training drills
with professional soccer players. Journal of Strength and Conditioning Research, 21, 367–371.

Owen, A., Twist, C., & Ford, P. (2004). Small-sided games: the physiological and technical effect
of altering field size and player numbers. Insight, 7, 50–53.

Owen, A. L., Wong, D. P., McKenna, M., & Dellal, A. (2011). Heart rate responses and technical
comparison between small- vs. large-sided games in elite professional soccer. Journal of
Strength and Conditioning Research, 25(8), 2104–2110.

Owen, A. L., Wong, D. P., Paul, D., & Dellal, A. (2014). Physical and technical comparisons
between various-sided games within professional soccer. International Journal of Sports
Medicine, 35(4), 286–292.

88 4 Acute Effects of Different Formats of the Game



Rampinini, E., Impellizzeri, F. M., Castagna, C., Abt, G., Chamari, K., Sassi, A., & Marcora, S. M.
(2007). Factors influencing physiological responses to small-sided soccer games. Journal of
Sports Sciences, 25(6), 659–666.

Sampaio, J., Garcia, Macas, V., Ibanez, S., Abrantes, C., & Caixinha, P. (2007). Heart rate and
perceptual responses to 2x2 and 3x3 small-sided youth soccer games. Journal of Sports
Science & Medicine, 6(10), 121–122.

Williams, K., & Owen, A. (2007). The impact of player numbers on the physiological responses to
small sided games. Journal of Sports Science & Medicine, Suppl, 10, 99–102.

References 89



Chapter 5
Acute Effects of Different Sizes of the Field

Abstract The size of the field is one of the main variables that have been analyzed
in the aim of the small-sided and conditioned games. Different sizes for the same
format of the game influence the acute physiological responses and the time–motion
profile of players. For that reason, it is extremely important to identify the most
common sizes analyzed in the studies and provide the information to the coaches to
optimize the possibilities, and adjust the size of the field in the training context.
Therefore, the internal and external training load and the information about the
implications in technical actions and tactical behavior will be summarized in the
chapter.

Keywords Training load � Size of the field � Small-sided and conditioned games �
SSG � Drill-based exercises � Soccer � Football � Sports training

5.1 Introduction

The format of the game influences the acute responses of soccer players as verified
in the previous chapter. Nevertheless, the size of the field may also contribute to
constrain the activities made in small-sided and conditioned games (SSCG) and for
that reason influences the physiological responses and also the technical perfor-
mance (Clemente et al. 2014). The larger or smaller size of the field will determine
the space of play to run or to make decisions. Based on the area of play, the
individual space for each player will also be determined. This individual play area
of SSCGs can be calculated by dividing the field size by the number of players
(Casamichana and Castellano 2010; Fradua et al. 2013).

This chapter will summarize the studies that analyzed the acute effects of dif-
ferent playing areas per player. To make the presentation easier, the tables will be
presented per format. Based on this structure, it will be possible to easily verify the
most common areas per format and also the length to width ratio that coaches may
use to design their SSCGs. A conclusion with some highlights and recommenda-
tions will be presented in the end of this chapter.
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5.2 Size of the Field: Review of Acute Effects

The size of the field influences the time–motion profile of players. More or less area
per player constrains the motion, the actions, and the time to make decisions. The
size of the field must consider the area that provides an average per player and for
that reason the size will depend from the format of the game (number of players in
the task). An analysis to different areas per format will be made in this section.

5.2.1 Comparison of Different Area in 1 Versus 1 Format

Only one study (Owen et al. 2004) compared different sizes of the field in 1 versus
1 format, as far as we know. The heart rate analysis revealed that the biggest areas
(75 and 150 m2) increased the beats per minute (bpm) in comparison with the
smaller area (25 m2). A difference of 6 bpm was identified between the smaller and
the bigger formats (see Table 5.1).

5.2.2 Comparison of Different Area in 2 Versus 2 Format

Following the study conducted in 1 versus 1, the same authors (Owen et al. 2004;
Williams and Owen 2007) compared the effects of different sizes of the field on 2
versus 2 format (see Table 5.2). The results also revealed that two biggest areas per
player (75 and 125 m2) resulted in an increase of heart rate responses. A difference
of 8 bpm was found between the smaller (38 m2) and the bigger format.

5.2.3 Comparison of Different Area in 3 Versus 3 Format

Four studies (Köklü et al. 2013; Owen et al. 2004; Rampinini et al. 2007; Williams
and Owen 2007) that analyzed 3 versus 3 in different field sizes are unanimous in
concluding that great sizes increase the acute physiological responses (heart rate,

Table 5.1 Acute physiological effects during 1 versus 1 with different field sizes

Study Participants Regimen SF APP
(m2)

HR
(bpm)

BLa−1 RPE

Owen et al.
(2004)

13 (U17) 1 × 3 min/12 min rest 10 × 5 25 176 – –

15 × 10 75 181 – –

20 × 15 150 182 – –

SF Size of the field (m); APP Area per player; HR Heart rate; BLa−1 Blood lactate concentration
(mmol/L); RPE Rated of perceived exertion
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blood lactate concentrations, and perceived exertion). The smaller formats varied
between 40 and 50 m2, and bigger formats between 90 and 125 m2. The studies that
used the percentage of maximal heart rate reported values above 90 % in the bigger
format, and in smaller formats between 87 and 89.5 % (Köklü et al. 2013;
Rampinini et al. 2007). A difference of 0.5 mmol/L between the smaller and the
bigger format was found in the unique study (Rampinini et al. 2007) that tested the
blood lactate concentrations. The perceived exertion also confirmed the greater
effort made in the bigger field (see Table 5.3).

5.2.4 Comparison of Different Area in 4 Versus 4 Format

The studies conducted in 4 versus 4 format verified once again that bigger fields
increases the acute physiological responses (see Table 5.4). In this format, it ver-
ified that the values were between 82.7 and 90.7 % of HRmax in the bigger fields
(100–188 m2 per player). The smaller fields (48–75 m2) revealed heart rate
responses between 79.1 and 88.7 % of HRmax. A difference between 7 and
8 mmol/L was found between the smallest and the biggest fields. The studies also
reported greater values of perceived exertion in the bigger formats.

5.2.5 Comparison of Different Area in 5 Versus 5 Format

Studies carried out in 5 versus 5 format showed more complete information (with
technical and time–motion analysis). A unique study found greater heart rate
intensities in smaller field than in bigger (Kelly and Drust 2009). The conclusions
of the remaining studies followed the evidences described in the smaller formats:
bigger area per player increases the acute physiological responses (see Table 5.5).
In this format, the smaller fields varied between 56 and 101 m2, and the biggest
fields between 126 and 273 m2. The first study conducted in this format revealed a
difference of 10 bpm between the smaller and the bigger field (Owen et al. 2004).

Table 5.2 Acute physiological effects during 2 versus 2 with different field sizes

Study Participants Regimen SF APP
(m2)

HR
(bpm)

BLa−1 RPE

Owen et al.
(2004)

13 (U17) 1 × 3 min/12 min rest 15 × 10 38 172 – –

20 × 15 75 179 – –

25 × 20 125 180 – –

Williams
and Owen
(2007)

9 (U17) – 20 × 15 75 179 – –

25 × 20 125 180 – –

SF Size of the field (m); APP Area per player; HR Heart rate; BLa−1 Blood lactate concentration
(mmol/L); RPE Rated of perceived exertion
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Differences between 1 and 1.6 % of HRmax were found in the remaining studies
(Aslan 2013; Casamichana and Castellano 2010; Hodgson et al. 2014; Rampinini
et al. 2007).

The time–motion analysis may provide the justification for the greatest acute
physiological responses in bigger fields (Casamichana and Castellano 2010;
Hodgson et al. 2014). The study conducted by Casamichana and Castellano (2010)
revealed that players covered more 43.66 % of the distance in the bigger field
(273 m2) than in the smaller (74 m2). In the same study, it was also found that
players covered more 8.66 m/min of the distance in sprint in bigger field than in the
smaller. An increase of 26.24 % of the distance covered, and a greater distance
covered in sprint (including accelerations) in bigger format was also found by
Hodgson et al. (2014) (Table 5.6).

Despite the greater intensities found in bigger fields, the technical analysis that
compared different sizes in 5 versus 5 revealed that smaller field increases the
technical performance (Aslan 2013; Hodgson et al. 2014). More ball possessions,
passes, and successful passes were carried out in smaller fields. By the other hand,
more dribbles were made in bigger fields (maybe for the increase on the space to try
the dribble and the duel) (Table 5.7).

Table 5.3 Acute physiological effects during 3 versus 3 with different field sizes

Study Participants Regimen SF APP
(m2)

HR BLa−1 RPE
[0-10
scale]

Owen et al.
(2004)

13 (U17) 1 × 3 min/12 min rest 15 × 20 50 167 bpm – –

20 × 25 83 167 bpm – –

25 × 30 125 173 bpm – –

Rampinini
et al.
(2007)a

20
(Amateurs)

1 × 4 min/3 min rest 12 × 20 40 89.5 %
HRmax

6.0 8.1

15 × 25 63 90.5 %
HRmax

6.3 8.4

18 × 30 90 90.9 %
HRmax

6.5 8.5

Williams
and Owen
(2007)

9 (U17) – 20 × 15 50 164 bpm – –

25 × 20 83 166 bpm – –

30 × 25 125 171 bpm – –

Köklü et al.
(2013)

16 (U15) 4 × 3 min/2 min rest 20 × 15 50 176 bpm
87.1 %
HRmax

– 5.2

25 × 18 75 180.1 bpm
89.0 %
HRmax

– 5.6

30 × 20 100 184.2 bpm
91.0 %
HRmax

– 6.1

SF Size of the field (m); APP Area per player; HR Heart rate; BLa−1 Blood lactate concentration (mmol/L);
RPE Rated of perceived exertion
aHR values with verbal encouragement during task
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5.2.6 Comparison of Different Area in 6 Versus 6 to 10
Versus 10 Formats

Different field sizes were compared in 6 versus 6 and 7 versus 7 formats. In the
study carried out by Rampinini et al. (2007), in 6 versus 6 format it was possible to
identify that the smaller format (64 m2) had the lowest heart rate responses, blood
lactate concentrations, and perceived exertion. Nevertheless, in this study, the
greater intensities were found in middle size (100 m2). The study carried in 7 versus
7 format was possible to verify that bigger format increased the heart rate responses
(1.9 % of HR max) and the perceived exertion (Table 5.8).

Similar to the study conducted in 5 versus 5, the technical performance was
greater in smaller field. More ball possessions, successful passes, and dribbles were
made in smaller field during the 7 versus 7 format (Aslan 2013) (Table 5.9).

Table 5.8 Acute physiological effects during large-sided games with different field sizes

Study Format Regimen SF APP (m2) HR BLa−1 RPE [0-10
scale]

Rampinini
et al. (2007)a

6 versus 6 1 × 4 min/3 min rest 24 × 32 64 86.4 %
HRmax

4.5 6.8

30 × 40 100 87.0 %
HRmax

5.0 7.3

36 × 48 144 86.9 %
HRmax

4.8 7.2

Aslan (2013) 7 versus 7 1 × 40 min 44 × 23 72 76.8 %
HRres

– 0.9

57 × 30 122 78.7 %
HRres

– 1.2

SF Size of the field (m); APP Area per player; HR Heart rate; BLa−1 Blood lactate concentration (mmol/L); RPE Rated
of perceived exertion
a HR values with verbal encouragement during task

Table 5.9 Technical performance during large-sided games with different field sizes

Study Format Regimen
(min)

SF APP
(m2)

Indicator (ball
possessions)

Indicator
(successful
passes)

Indicator
(dribbles)

Aslan
(2013)

7
versus
7

1 × 40 44 × 23 72 45.0 21.8 12.1

57 × 30 122 40.5 20.9 11.3

SF Size of the field (m); APP Area per player
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5.3 Conclusions

The size of thefield influences the performance of players during SSCGs. Bigger sizes
increased the heart rate responses, blood lactate concentrations, perceived exertion,
distance covered, and the distance covered in sprint in all formats that have been
studied. In the other hand, better technical performances were achieved in smaller
sizes, thus suggesting that the decrease of the space may increase the opportunity to
exploit skills. Larger sizes may be more adequate to increase the physiological and
physical demands of the game and the smaller formats to develop the technic. To
better identify the meaning of smaller and bigger sizes of the field, Table 5.10 sum-
marizes the dimensions used by different authors per format of the game.

Only two studies analyzed the tactical behavior that emerges from different sizes
of the field (Frencken et al. 2013; Vilar et al. 2014). A study analyzed the influence
of three dimensions (40 × 20—80 m2 per player; 52 × 26—132.5 m2 per player;
and 28 × 14—39.2 m2 per player) during 5 versus 5 game in the shaping oppor-
tunities to maintain the ball possession, pass to teammates, and shoot at goal (Vilar
et al. 2014). The results of this study revealed that interpersonal distances between
players were significantly lower in smaller field and afforded greater opportunities
to maintain the ball possession (Vilar et al. 2014). Nevertheless, no statistical
differences between field sizes were observed for opportunities to shoot at goal and
pass to teammates.

In the other study (Frencken et al. 2013), the collective organization of the teams
in four different sizes of the field (30 × 20—75 m2 per player; 24 × 20—60 m2 per
player; 30 × 16—60 m2 per player; and 24 × 16—48 m2 per player) during 4 versus
4 games was analyzed. The results revealed that reducing the field length causes
players to close in on each other longitudinally (Frencken et al. 2013). It was also
found that the teams’ centroids tend to move more in the same direction longitu-
dinally in smaller fields. The decrease in the width of the field reduced the lateral
distances between teammates (Frencken et al. 2013).

Both studies (Frencken et al. 2013; Vilar et al. 2014) suggested that smaller sizes
increase the capacity to play with small interpersonal distances and increase the
capacity to maintain the possession of the ball. It was also suggested that small

Table 5.10 Field sizes considered small, medium, and large in different formats of the game

Format Small Medium Large

Dimensions APP Dimensions APP Dimensions APP

1 versus 1 10 × 5 25 15 × 10 75 20 × 15 150

2 versus 2 15 × 10 38 20 × 15 75 25 × 20 125

3 versus 3 20 × 15 50 25 × 18 75 25 × 30 125

4 versus 4 20 × 25 63 30 × 20 75 30 × 35 131

5 versus 5 30 × 20 60 35 × 25 88 42 × 30 126

6 versus 6 32 × 24 64 40 × 30 100 48 × 36 144

7 versus 7 40 × 25 71 44 × 23 72 57 × 30 122

Dimensions length × width (m); APP Area per player (m2)
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fields also contribute to ensure synchronization between opponent’s centroids, thus
being an important indication to improve the capacity to flow based on the oppo-
nents’ dynamics and ball.

Trying to identify the appropriate sizes to design SSCGs, a pilot study deter-
mined the individual playing area of players during full-size matches by dividing
the area of the rectangle that includes all outfield players by twenty (Fradua et al.
2013). Six goal-to-goal areas split the field and the individual area per player was
determined per positioning of the ball in these areas. A larger area per player was
verified in the moments the ball circulated in the area closer to the opponent’s goal.
On the other hand, the smaller area per player was found in the moments the ball
circulated in the middle of the field. This study verified that individual area during
matches varies between 78.97 and 93.87 m2. The authors made the following
considerations for designing SSCGs according to the particular phase of play
(Fradua et al. 2013):

• Build-up play: 90 m2 [range 70–110] area per player, with length to width ratio
of 1:1

• Transition play: 80 m2 [range 65–95] are per player, with length to width ratio of
1:1.3

• Finishing phase: 90 m2 [range 70–110] area per player, with length to width
ratio of 1:1

These interesting findings can be useful to coaches during the designing moment
of the games. Another important issue that may arrive from the use of different sizes
is the application during training sessions. Different sizes lead to different places to
organize the task. The use of games requires some visual marks of the boundaries.
Nevertheless, coach should save time to organize these fields. For that reason, he
may use the boundaries of a full soccer field to reduce some time in place the visual
marcs. Let us provide in Fig. 5.1, the official sizes of a soccer field.

11 meters

5.5 meters

7.32 meters40.3 meters
9.15 meters

90-120 meters

45-

90

me-

ters

16.5 meters

5.5 meters

11 meters 9.15 meters

Fig. 5.1 Standard soccer field measurements
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Coaches may use some specific places in the field to mark the zone for SSCGs.
We would like to proposesome specific places in the field for some formats Fig. 5.2.

In summary, this chapter found that bigger sizes increases the acute physio-
logical and physical responses, and thus are more appropriate to develop the fitness.
On the other hand, smaller sizes are more appropriate for technical performance and
to increase the tactical behavior and collective organization of the teams. These
findings should be considered in the moment of designing SCCGs to soccer players
in different stages and competitive levels.
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Chapter 6
Adjusting the Design: New Rules
to Maximize the Experience

Abstract The aim of this chapter is to provide the information about the impli-
cations of changing the rules of small-sided games. By using the data from the most
recent studies, a set of conditioned games will be analyzed in their acute effects,
particularly in internal and external training load and in the technical and tactical
adjustments that depend on the game. Task conditions such as the type of targets or
goals, goalkeepers, limits on ball touches, numerical relationship with the opponent
or the type of encouragement will be analyzed, helping the coaches to identify the
best variables to constrain in the particular contexts.

Keywords Training load � Task constraints � Small-sided and conditioned games �
SSG � Drill-based exercises � Soccer � Football � Sports training

6.1 Introduction

The modifications of the format and size of the field are very common (Aguiar et al.
2012; Halouani et al. 2014b; Hill-Haas et al. 2011). Nevertheless, small-sided and
conditioned games (SSCGs) are often associated with changes in the rules and the
dynamic of the game (Davids et al. 2013). These changes aim to increase the
execution of some skills or augment the perception for specific tactical issues
(Renshaw et al. 2015). Nevertheless, there are also implications for acute physio-
logical responses and time–motion profile. For that reason, this chapter will show
some typical task constraints (or conditions) used by coaches and identify the main
results.

This chapter will be organized by regular conditions used in soccer training:
(i) different goals/targets; (ii) rules and objective of the game; (iii) the use of
goalkeepers; (iv) training regimen; (v) the use of floaters/neutral players; and
(vi) coach encouragement. In the end of the chapter a summary of the findings will
be presented.

© The Author(s) 2016
F.M. Clemente, Small-Sided and Conditioned Games in Soccer Training,
SpringerBriefs in Applied Sciences and Technology,
DOI 10.1007/978-981-10-0880-1_6
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6.2 Changing the Goals

The use of different goals influence the tactical issue in the game and also the type
of movements carried out by players. For that reason, this section will show the
research carried out about this task condition (Table 6.1). Usually, SSCGs are
played without official goals. For that reason, some coaches use small goals and
others opt to use lines of goal (to pass through in dribble or to stop the ball). Both
conditions influence the acute physiological responses differently.

The first study that compared different games with and without goals were
carried out in a 3 versus 3 format (Mallo and Navarro 2008). The authors tested

Table 6.1 Acute physiological effects in different conditions with and without goals

Study F/SF Regimen Condition HR BLa−1 RPE
[0–10
scale]

Mallo and
Navarro
(2008)

3 versus 3
33 × 20

3 × 5 min/10 min
recovery

Ball possession 173 bpm – –

Jokers (out
players)

173 bpm – –

Goals with GK 166 bpm – –

Casamichana
et al. (2011)

4 versus 4
25 × 32

3 × 4 min/3 min
recovery

No goals–ball
possession

166.3 bpm – –

Small goals 162.9 bpm – –

Regular goals
with GK

161.4 bpm – –

Casamichana
et al. (2012)

3 versus 3
43 × 30

3 × 6 min/5 min
rest

No goals–ball
possession

– – 4.9

Small goals – – 4.2

Regular goals
with GK

– – 4.1

5 versus 5
55 × 38

No goals–ball
possession

– – 4.7

Small goals – – 3.5

Regular goals
with GK

– – 3.3

7 versus 7
64 × 46

No goals–ball
possession

– – 4.0

Small goals – – 3.6

Regular goals
with GK

– – 3.0

Halouani
et al. (2014a)

3 versus 3
20 × 15

4 × 4 min/2 min
recovery

Stop the ball in
the line

178 bpm 4.66 7

Small goals 174 bpm 4.16 6.58
(continued)
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three conditions (see Fig. 6.1): (i) ball possession without goals; (ii) ball possession
with two ‘jokers’ that are outer players that can pass the ball to a player from the
team that it was received from; and (iii) game with goals and goalkeepers. The
results showed that total distance covered in game with goals was statistically lower
and with lower running intensity than the other conditions. Moreover, the game of
ball possession without ‘jokers’ increased the heart rate responses and the time
spent in higher effort (Mallo and Navarro 2008).

A study that used 4 versus 4 format (25 × 15 meters) with a regimen of
3 × 15 min/6 min recovery tested the influence of three scoring methods (see
Fig. 6.2) on the heart rate fluctuations (Duarte et al. 2010). Results revealed that line
goal increased the randomness of heart rate responses. Moreover, line goal also
contributes for a more standardized cardiovascular stimulation of the players
involved (Duarte et al. 2010).

Differences in heart rate responses between no goal, small goals, and official
goals with goalkeepers were found in 4 versus 4 format (Casamichana et al. 2011).
Generally, games without goalkeeper statistically increased the heart rate responses.
Results found statistical great heart rate responses between central players (de-
fenders and forwards) and external players (defenders and midfielders) in the game

Table 6.1 (continued)

Study F/SF Regimen Condition HR BLa−1 RPE
[0–10
scale]

Clemente
et al. (2014b)

2 versus
2 + 2
floaters
19 × 19

3 × 5 min/3 min
rest

Line goal 74.98 %
HRres

– –

Two small
goals

81.05 %
HRres

– –

One small and
central goal

83.38 %
HRres

– –

3 versus
3 + 2
floaters
23 × 23

Line goal 82.06 %
HRres

– –

Two small
goals

84.18 %
HRres

– –

One small and
central goal

81.98 %
HRres

– –

4 versus
4 + 2
floaters
27 × 27

Line goal 81.27 %
HRres

– –

Two small
goals

80.32 %
HRres

– –

One small and
central goal

83.61 %
HRres

– –

F Format; SF Size of the field (m); HR Heart rate; BLa−1 Blood lactate concentration (mmol/L); RPE
Rated of perceived exertion; GK Goalkeeper
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with small goals. It was also found statistical lower heart rate responses of central
players with midfielders in the game are without goals. Finally, central players had
statistically lower heart rate responses that the remaining positions in the game with
official goals and goalkeepers (Casamichana et al. 2011).

Using 3 formats (3 vs. 3, 5 vs. 5, and 7 vs. 7) it was compared the non-use and
the use of small and official goals on the perceived exertion of soccer players
(Casamichana et al. 2012). This study confirmed a statistical increase of internal
load in tasks without goals, thus following the previous work of the authors in 4
versus 4 format (Casamichana et al. 2011).

The physiological effects of stoping the ball in a line and scoring in small goals
were compared in 3 versus 3 format (Halouani et al. 2014b). The results showed
that stoping the ball in the line induced statistical greater heart rate responses and
blood lactate concentrations than the game with small goals (Halouani et al. 2014b).

Testing the 2 versus 2, 3 versus 3, and 4 versus 4 format in three conditions (line
goal, two small goals, and one goal) it was verified that in 2 versus 2 and 3 versus 3
formats players covered greater distances in the game with line goal (Clemente
et al. 2014b). It was also found greater heart rate responses in the game with double
goals played at 2 versus 2 and 4 versus 4 formats.

(a) (b)

(c)

Fig. 6.1 SSCGs with different goals used by Mallo and Navarro (2008): a ball possession; b ball
possession with ‘jokers’; and c goals with goalkeepers

108 6 Adjusting the Design: New Rules to Maximize the Experience



The technical performance was only analyzed by two studies (Clemente et al.
2014b; Mallo and Navarro 2008). The study conducted by Mallo and Navarro
(2008) revealed that the condition of ball possession without goals increased the
contacts with ball and the passes made. On the other hand, the game with goals and
goalkeepers resulted in a lower number of passes made.

The study conducted by Clemente et al. (2014b) was inconclusive about the
technical effects of different tasks. No statistical evidences were found and the
performance varied between the three formats tested (see Table 6.2).

In summary, this section showed that in the majority of the studies it was found
the evidence that games without goals increases the heart rate responses, perceives
exertion and blood lactate concentration. It was also possible to verify that small
goals increase the acute physiological responses in comparison with official goals
with goalkeepers. In the case of technical performance the results are inconclusive,
nevertheless, there is a small tendency to perform greater volume of skills in
conditions without goals.

(a) (b)

(c)

Fig. 6.2 SSCGs with different goals used by Duarte et al. (2010): a line goal; b double goal; and
c central goal
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6.3 Conditioning the Ball Touches

Coaches may limit the number of touches that each player may consecutively
perform to increase the speed of decision making and technical performance. Such
condition may also influence the intensity of the game and for that reason some
studies have been analyzed this task constraint (Aroso et al. 2004; Casamichana
et al. 2014; Dellal et al. 2011; Román-Quintana et al. 2013). The main physio-
logical responses found by the studies may be observed in Table 6.3. The study
conducted by Aroso et al. (2004) compared free play with three touches limitation
in 3 versus 3 format. Tree touches statistically increased the running activity and
statistically reduced the time spent in walk and sprint (Aroso et al. 2004). Moreover,
three touches had smaller values of heart rate and greater values of blood lactate
concentrations and perceived exertion.

Table 6.2 Technical performance in different conditions with and without goals

Study F/SF Regimen Condition Indicator Indicator Indicator

Mallo and
Navarro
(2008)

3 versus
3
33 × 20

3 × 5 min/10 min
recovery

Ball
possession

20.8
contacts
with the
ball

16.8 short
passes

15.5 %
wrong passes

Jokers (out
players)

11.3 10.0 5.3 %

Goals with
GK

12.3 7.5 9.1 %

Clemente
et al.
(2014b)

2 versus
2 + 2
floaters
19 × 19

3 × 5 min/3 min
rest

Line goal 18.33
volume of
play

0.22
efficiency
index

11.34
performance
score

Two small
goals

19.83 0.08 10.72

One small
and central
goal

17.50 0.04 9.18

3 versus
3 + 2
floaters
23 × 23

Line goal 11.88 0.00 5.94

Two small
goals

11.50 0.03 6.04

One small
and central
goal

12.25 0.30 6.42

4 versus
4 + 2
floaters
27 × 27

Line goal 7.70 0.09 4.76

Two small
goals

7.00 0.08 4.30

One small
and central
goal

7.30 0.03 3.93

F Format; SF Size of the field (m); GK Goalkeeper
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Table 6.3 Acute physiological effects in different conditions of ball touches

Study F/SF Regimen Condition HR BLa−1 RPE

Aroso et al.
(2004)

3 versus 3
30 × 20

3 × 4 min/1 min,
30 s rest

Free Play 81.1 %
HRres

4.9 14.5
[0–20
scale]

Three
touches

79.3 %
HRres

5.3 15.4
[0–20
scale]

Dellal et al.
(2011)

2 versus 2
20 × 15

4 × 2 min/3 min
rest

One
touch

90.3 %
HRmax

3.9 8.2
[0–10
scale]

Two
touches

90.1 %
HRmax

3.5 7.7
[0–10
scale]

Free play 90.0 %
HRmax

3.4 7.6
[0–10
scale]

3 versus 3
25 × 18

4 × 3 min/3 min
rest

One
touch

90.0 %
HRmax

3.8 8.1
[0–10
scale]

Two
touches

89.3 %
HRmax

3.3 7.9
[0–10
scale]

Free play 89.6 %
HRmax

3.0 7.5
[0–10
scale]

4 versus 4
30 × 20

4 × 4 min/3 min
rest

One
touch

87.6 %
HRmax

2.9 8.0
[0–10
scale]

Two
touches

85.6 %
HRmax

2.8 7.9 [0–
10
scale]

Free play 84.7 %
HRmax

2.9 7.2
[0–10
scale]

Casamichana
et al. (2013b)

6 versus
6 + 2
40 × 28

12 min One
touch

93.2 %
HRmax

– –

Two
touches

92.6 %
HRmax

– –

Free play 90.4 %
HRmax

– –

Román-
Quintana
et al. (2013)

7 versus 7
with GK
60 × 49

12 min One
touch

89.2 %
HRmax

– –

Two
touches

92.7 %
HRmax

– –

Free play 90.2 %
HRmax

– –

(continued)
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The heart rate responses were also analyzed in 2 versus 2, 3 versus 3, and 4
versus 4 formats in the conditions of one touch, two touches, and free play (Dellal
et al. 2011). The main results revealed that one touch had the greatest heart rate
values in 2 versus 2 and 3 versus 3 formats and the greatest blood lactate con-
centrations and perceived exertions in all formats. Large-sided games of 6 versus 6
and 7 versus 7 were analyzed by Casamichana et al. (2013b, 2014) and
Román-Quintana et al. (2013). The conditions of one touch, two touches and free
play were compared. In the case of Casamichana et al. (2013b) greater values of
heart rate were found in one touch condition. On the other hand, in the study
conducted by Román-Quintana et al. (2013) showed that the greatest values were
found in two touches condition. Finally, in a comparison between two touches and
free play, Casamichana et al. (2014) revealed greater values of heart rate in free play
in 6 versus 6 format.

The distance covered by it was also analyzed in the previous studies that
compared free play with limitation in ball touches (see Table 6.4). In the study
conducted by Dellal et al. (2011) greater values of distance covered were found in
one touch condition played at 2 versus 2, 3 versus 3, and 4 versus 4 formats.
Moreover, the authors also found greater values of distance covered in high
intensities and sprint. On the other hand, studies conducted in 6 versus 6 and 7
versus 7 formats revealed greater values of distance covered in the condition of free
play (Casamichana et al. 2013b, 2014; Román-Quintana et al. 2013).

Only two studies (Almeida et al. 2012; Dellal et al. 2011) analyzed the technical
performance during games with touches limitations, as far we know. The summary
of the results can be found in Table 6.5. Della et al. (2011) revealed that in 2 versus
2 and 4 versus 4 format, free play increased the number of duels and successful
passes. In the other hand, the possessions were greater in one touch condition
played at all formats. In the other study, conditions of two touches, free play, and
obligation of four consecutive passes before finalization were compared in 3 versus

Table 6.3 (continued)

Study F/SF Regimen Condition HR BLa−1 RPE

Casamichana
et al. (2014)

6 versus 6
60 × 49

2 × 6 min Two
touches

83.8 %
HRmax (1st
bout)
89.3 %
HRmax
(2nd bout)

– –

Free play 89.0 %
HRmax (1st
bout)
90.4 %
HRmax
(2nd bout)

– –

F Format; SF Size of the field (m); HR Heart rate; BLa−1 Blood lactate concentration (mmol/L);
RPE Rated of perceived exertion; GK Goalkeeper
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3 format with goalkeeper (Almeida et al. 2012). Results revealed that the obligation
of four passes increased the number of passes, ball touches, and duration of ball
possession. On the other hand, the smaller values for these indicators were found in
two touches condition.

In summary, the majority of the studies suggest that limitation in ball touches
increase the heart rate responses, blood lactate concentrations, and perceived
exertion. In smaller formats (2 vs. 2 to 4 vs. 4) the limitations in ball touches also
increases the distances covered and the intensity of the running. Nevertheless,
greater values of distance covered were found in large-sided games (6 vs. 6 and 7
vs. 7). In the case of technical performance, limitation in ball touches decreased the
number of duels and successful passes. For that reason, games with touches limi-
tations can be appropriate to exploit the intensity and dynamic of the game but is
not adequate to improve technical skills such as passes or even the decision making
in young and novice players.

Table 6.5 Technical performance in different conditions of ball touches

Study F/SF Regimen Condition Indicator Indicator Indicator

Dellal
et al.
(2011)

2 versus
2
20 × 15

4 × 2 min/3 min
rest

One
touch

17.1
duels

42.5 %
successful
passes

50.6
possessions

Two
touches

28.5 60.5 % 41.4

Free play 26.1 66.4 % 40.9

3 versus
3
25 × 18

4 × 3 min/3 min
rest

One
touch

30.9 52.0 % 51.8

Two
touches

28.1 69.9 % 43.7

Free play 26.8 71.0 % 41.7

4 versus
4
30 × 20

4 × 4 min/3 min
rest

One
touch

18.0 49.8 % 41.6

Two
touches

16.5 68.9 % 34.7

Free play 25.1 73.4 % 31.5

Almeida
et al.
(2012)

3 versus
3 with
GK
40 × 30

2 × 5 min/1 min
rest

Free play 2.52
passes

10.22 ball
touches

12.63 s
duration of
ball
possession

Two
touches

2.33 5.77 9.52 s

Four
passesa

6.16 17.57 20.21 s

F Format; SF Size of the field (m); GK Goalkeeper
aTeams had to perform at least four consecutive passes to finalize the attack
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6.4 Type of Marking

The type of defensive marking may constraint the intensity of exercise and also the
technical performance. Based on this concept, four studies (as far we analyzed)
researched the influence of type of marking during SSCGs (Aroso et al. 2004;
Casamichana et al. 2015; Ngo et al. 2012; Sampaio et al. 2007). The physiological
responses found on these studies can be found in Table 6.6.

The first study was conducted by Aroso et al. (2004) and compared the 2 versus
2 format (30 × 20 meters) with and without individual marking (man-to-man
marking). The task had 3 bouts of 1 min and 30 s with a work-to-rest ratio of 1:1.
The results showed that blood lactate concentrations were greater in individual
marking (9.7 mmol/L vs. 8.1 mmol/L without individual marking) and the time
spent in walking was smaller. The heart rate was lower in individual marking than
in free play (75.8 % HRres and 77.1 % HRres, respectively).

The study carried out by Sampaio et al. (2007) found that perceived exertion was
statistically greater in man-to-man marking (in 2 vs. 2 and 3 vs. 3 formats), nev-
ertheless, the heart rate responses were greater in free play of 2 versus 2 format than
in man-to-man marking. Ngo et al. (2012) also tested the 3 versus 3 format to
compare man-to-man and free play marking. With and without goals constraints
were also used. Greater values of heart rate responses and perceived exertion were
found in man-to-man marking (Ngo et al. 2012).

The fourth study that compared man-to-man marking and free play was con-
ducted for three different formats (3 vs. 3, 6 vs. 6, and 9 vs. 9) (Casamichana et al.
2015). Heart rate responses were greater in man-to-man marking in 3 versus 3 and 9
versus 9 formats. The time–motion analysis revealed that players covered greater
distances in man-to-man marking in 3 versus 3 and 6 versus 6 formats. The greater
speeds were found in free play in the 6 versus 6 and 9 versus 9 formats.

Cihan (2015) tested three conditions of marking in 3 versus 3 format. The time–
motion profile revealed that double man marking condition and man-to-man
marking increased the distance covered and the distances covered in high intensity
and sprint during the game. Moreover, Cihan (2015) also found that heart rate
values, blood lactate concentrations, and perceived exertions were statistically
greater than free play.

In summary, the majority of the studies revealed that man-to-man marking
increases the acute physiological responses and also the distances covered by
players. Players may need to run greater distances to mark the direct opponent and
for that reason also increases the physiological load during the exercise. None of the
fourth studies analyzed the technical performance.
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6.5 Exploring the Numerical Unbalance and the Floaters

Floaters can be used to provide numerical superiority to a team with or without the
possession of the ball. Five studies analyzed the influence of this condition, as far
we know (Bekris et al. 2012; Clemente et al. 2015; Evangelos et al. 2012; Hill-Haas
et al. 2010; Sampaio et al. 2014).

The study conducted by Hill-Haas et al. (2010) compared the 3 versus 4, 3
versus 3 (+1 floater), 5 versus 6, and 5 versus 5 (+1 floater) formats. Results found
that floaters covered greater distances in small format and completed more sprints in
large formats. This can be justified by the frequent changes in ball possession, thus
increasing the participation and the activity of floaters.

Greater heart rate values in numerical inferiority were possible to verify in a
study that compared the numerical superiority and inferiority during 5 versus 5
format (Sampaio et al. 2014). The authors suggested that that a team in inferiority is
required to perform additional work in offense and defense. It was also be possible
to verify that numerical inferiority may increase collective decisions of reducing the
team area of play and also to decide for prestructured strategical behaviors
(Sampaio et al. 2014).

Two studies conducted for the same research team analyzed the effects of using
floaters to give numerical superiority during attacking and defensive moments.
(Bekris et al. 2012; Evangelos et al. 2012). In the 1-a-side and 4-a-side games, the
highest heart rates were observed without a floater player. In the 3-a-side game, the
highest heart rates were achieved with a defensive neutral, and in the 2-a-side game,
the highest heart rates were observed with an offensive floater (Clemente et al.
2014a). No tendencies were possible to be found from both studies.

Finally, a different study analyzed the heart rate responses of floaters in different
formats (1 vs. 1, 2 vs. 2, 3 vs. 3, and 4 vs. 4, with more two floaters in the wings of
the field) (Clemente et al. 2015). The highest heart rate responses of floaters were
found mostly in the biggest format. The heart rate values of floaters varied between
50 and 56 % of HRreserve and for that reason it can be suggested for very light or
recovery workout (Clemente et al. 2015).

In summary, the use of numerical inferiority seems to increase the intensity and
acute physiological responses during exercise. Floaters in the game may be con-
strained to run greater distances. Nevertheless, very light values of intensity may be
achieved in floaters that only may act outside of boundaries of the game. In this
particular case, the use of floaters may be also used to actively recover from an
intense workout. In a example, a coach may prescribe 1 versus 1 + 2 floaters with 4
bouts and a work-to-rest ratio of 1:1. In this case, the players in 1 versus 1 just need
to change the positions with the floaters and will participate in an activity during the
resting time. With this strategy it can be possible to save some time of training and
optimize the transitions and pause between tasks.
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6.6 With or Without Encouragement

The use of verbal instructions to encourage the players has been also analyzed as a
task condition (Rampinini et al. 2007; Sampaio et al. 2007). The study conducted
by Rampinini et al. (2007) compared four formats (3 vs. 3, 4 vs. 4, 5 vs. 5, and 6
vs. 6) of the game with and without coaches’ encouragement. The results revealed
that with encouragement players had statistically greater heart rate responses, blood
lactate concentrations and perceived exertion in all formats of the game. Sampaio
et al. (2007) also studied the effect of encouragement in the acute physiological
responses at 2 versus 2 and 3 versus 3 formats. The results revealed greater heart
rate intensities and perceived exertion in the drills with coaches’ encouragement.
Both studies suggested that coaches’ encouragement might improve the commit-
ment and motivation of players during the task and for that reason increase the
intensity of exercise.

6.7 Regimen

SSCGs are commonly used as an intermittent exercise (with bouts and work-to-rest
ratios) (Clemente et al. 2014b). A few number of studies compared continuous
versus intermittent regimens (Fanchini et al. 2011; Hill-Haas et al. 2009; Köklü
2012). The main results can be found in the following Table 6.7.

In the study conducted by Hill-Haas et al. (2009) found greater values of heart
rate, blood lactate concentrations, and perceived exertion in the drills with con-
tinuous regimens. No statistical differences were found between intermittent and
continuous regimen in distance covered or distance traveled while walking, jog-
ging, or running at moderate speed, nevertheless, statistical differences were found
in high-intensity running (Hill-Haas et al. 2009).

A similar comparison between intermittent and continuous regimens was tested
in 2 versus 2, 3 versus 3, and 4 versus 4 formats (Köklü 2012). No statistical
differences were found in the percentage of maximal heart rate, nevertheless,
intermittent regimen had greater intensities in 2 versus 2 and 4 versus 4 formats.
Nevertheless, blood lactate concentrations were greater in continuous regimen
during 4 versus 4 and 6 versus 6 formats.

In a different study, Fanchini et al. (2011) compared the effects of different
intermittent durations. Greater intensities were found in longer periods if not con-
sidered the first minute of exercise. In the same study, the analysis of technical
performance revealed that greater values of passes, unsuccessful passes, and
interceptions were made per minute in the regimen of 2 min (Fanchini et al. 2011).
Nevertheless, these differences were not statistically different. Finally, in the study
of Casamichana et al. (2013b) it was found that total distance covered was greater
during intermittent games, specifically at moderate running speed.
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Without a consensus, the studies suggest that continuous regimens increase the
effort and the acute physiological responses. Nevertheless, better technical perfor-
mance occurs in intermittent regimens. The smaller fatigue during intermittent
regimens may justify the increase in the efficacy and technical participation in the
game.

6.8 Conclusions

Coaches may use different task conditions to improve tactical thinking on the players
or to increase specific skills during a game (Davids et al. 2013). These conditions
may change the game dynamics but using SSCGs it is always possible to keep the
main characteristics: teammates, opponents, ball, defensive and attacking actions.
For that reason, this chapter aimed to analyze the effects of different conditions in
acute physiological responses, time–motion profile and technical performance.

Table 6.7 Acute physiological effects and distance covered in different training regimens

Study F/SF Regimen HR
(% HRmax)

BLa-1 RPE DC

Hill-Haas et al.
(2009)

2 versus2
28 × 21
4 versus 4
40 × 30
6 versus 6
49 × 37

4 × 6 min/1 min,
30 s rest

84 4.8 11.6 [0–20
scale]

2621

24 min 87 5.5 12.3 [0–20
scale]

2596

Fanchini et al.
(2011)

3 versus 3
37 × 31

3 × 2 min/4 min
recovery

82.4 – 6.7 [0–10
scale]

–

3 × 4 min/4 min
recovery

85.9 – 6.8 [0–10
scale]

–

3 × 6 min/4 min
recovery

85.6 – 6.8 [0–10
scale]

–

Köklü (2012) 2 versus 2
15 × 20

3 × 2 min 88.6 7.8 – –

6 min 88.8 8.1 – –

3 versus 3
18 × 24

3 × 3 min 92.0 6.8 – –

9 min 91.2 7.2 – –

4 versus 4
24 × 36

3 × 4 min 90.1 6.7 – –

12 min 89.3 6.9 – –

Casamichana et al.
(2013a)

5 versus 5
55 × 38

2 × 8 min/2 min
rest

87.1 – – –

4 × 4 min/1 min
rest

87.5 – – –

16 min 87.5 – – –

F Format; SF Size of the field (m); HR Heart rate; BLa−1 Blood lactate concentration (mmol/L); RPE
Rated of perceived exertion; DC Distance covered
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The main conclusions from this chapter are that small goals or endline, limited
number of touches on the ball, man-to-man marking, use of floaters, coaches’
encouragement, and continuous regimen of training contribute for an increase in
acute physiological responses and greater distances covered. Moreover, games
without regular goals, man-to-man marking and with floaters may contribute for an
increase in skills performed during games and also to an improvement in tactical
behavior and collective organization.

These indicators may be used to design the SSCGs and to identify the best
periods of the week to apply. The distribution of SSCGs by the weekly peri-
odization seems to be the ultimate objective of coaches and for such reason the
following chapter will try to summarize the main evidences verified and provide
some examples and guidelines to prescribe SSCGs during a typical week of
training.
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Chapter 7
Periodization of Training Based
on Small-Sided and Conditioned Games

Abstract The knowledge about the acute effects and adaptations that result from
the small-sided and conditioned games (SSCG) may help the training periodization,
particularly considering the weekly microperiodization. This chapter will summa-
rize the physiological, physical, technical, and tactical effects of different task
conditions. After that, a set of methodological considerations will be provided to
help the coaches to identify the best periods of the week to apply specific SSCG.
Finally, a proposal of weekly microcycle will be provided trying to help the coaches
to identify the applicability of the scientific findings about these games in the
practical context of the training.

Keywords Periodization � Small-sided and conditioned games � SSG � Soccer �
Football � Training methodology

7.1 Introduction

The acute effects of each task condition in physiological, physical and technical
performance were described in the previous chapters. After that, it is now moment
to summarize the main evidences and highlight the most appropriate games for each
period of the week. A brief graphical representation of the causes to increase and
decrease acute physiological responses during small-sided and conditioned games
(SSCG) can be observed in the following Fig. 7.1.

Moreover, using the information collected from different studies, a graphical
representation was also generated to demonstrate the effects of task conditions in
technical performance (Fig. 7.2). Both Figs. 7.1 and 7.2 aims to quickly identify the
effects of different task conditions and which of these conditions must be used to
design new SSCGs in the daily work of coaches.

If the aim is to maximize the intensity of exercise, smaller formats (1 vs. 1–4 vs. 4)
and bigger fields contribute for the first step of SSCGs design. After that, coach may
use touches limitations (1 to 3 touches as limit), no goals, man-to-man marking, and
encouragement during the task. These variables contribute to reach heart rate values
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and blood lactate concentrations in the anaerobic levels. Nevertheless, the intensity
of each task must be prescribed using intermittent regimen of training. Moreover, it is
also important to highlight that coach may not use all the variables in the same game.
The manipulation of variables must carefully respect the tactical aim of task and the
plan for the training. The task should follow the training sequence and organization,
and for that reason some conditions may not make sense in some training sessions or
for some organizations.

Not only physiological and physical development must be considered to design
the game. Technical performance must also be an important variable to be con-
sidered by coach. Smaller fields and smaller formats increase the individual par-
ticipation of each player during the game. Nevertheless, such increase in the
participation may also raise the fatigue effects. In that moment, coach must consider
what he wants from the task: (1) develop technical performance; or (2) develop
fitness levels. If the option is (1), it is important to increase the time to rest and
decrease the intensity of exercise. Without such decrease in intensity, technical
performance can be compromised. A reduction in motor coordination is normally

To decrease physiological load:
1) Large-sided games

2) Smaller fields

3) With official goals

4) Free play

5) With goalkeepers

6) Without coach's encouragement

7) Numerical balance

To increase physiological load:
1) Smaller formats

2) Bigger fields

3) No goals or small goals

4) Number of touches limited

5) Without goalkeepers

6) Coach's encouragement

7) Man-to-man marking

8) With floaters/ numerical inferiority

Fig. 7.1 Increasing and decreasing acute physiological responses using different task conditions
in SSCGs
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verified in levels above 6 mmol/L of blood lactate concentrations (Janssen 2001).
On the other hand, if the aim is to develop fitness levels, coach may follow a regular
protocol for fitness development.

7.2 Aerobic and Anaerobic Development

The acute physiological effects of SSCGs lead to the intensities for aerobic and
aerobic workout. For that reason, it is only necessary to correctly prescribe the
games based on the knowledge of training methodology. Both aerobic and anaer-
obic systems must be developed and for that reason our aim is to briefly propose
some methodological recommendations for the use of SSCGs considering the target
of exercise.

7.2.1 Aerobic Training

Oxygen transport system can be improved by exercise. Tasks with medium- to long
durations at submaximal levels are more appropriate to improve aerobic system

To decrease technical performance:
1) Large-sided games

2) Bigger fields

3) With official goals

4) Number of touches limited

To increase technical performance:
1) Smaller formats

2) Smaller fields

3) No goals or small goals

4) Free play

Fig. 7.2 Increasing and decreasing technical performance using different task conditions in
SSCGs
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(Clemente et al. 2014b). Aerobic system will increase the ability to recover from
great efforts, to more resistance at great intensities, and also to promote the shift to
right in blood lactate threshold (Reilly 2007). In the specific field of aerobic
training, it is possible to consider short-intensive training or long-intensive training.
High-intensity interval training (HIIT) can be an example of short-intensive training
and long-intensive training and can be linked to continuous regimens. Based on
both types of aerobic training, let us provide the following recommendations in the
Figs. 7.3 and 7.4.

Short-intensive aerobic training has duration between 3 and 6 min and a
work-to-rest ratio of 1:1. Intensities between 85 and 90 % of HRmax are recom-
mended for this type of workout. An increase in blood lactate concentration to
5–8 mmol/L is acceptable. The great intensity of this training may lead to a decrease
in technical performance and for that reason the complexity of exercise must be
small in comparison with long-intensive aerobic training. Simple skills and not a
complex tactical thinking must be required on this kind of exercise. A great
complexity may lead to a decrease in the exercise’s intensity.

In the case of long-intensive aerobic training, a period of 6–15 min is adequate.
Small values of blood lactate concentrations are expectable and heart rate intensities
below 90 % of HRmax are predictable. The design of SSCGs for this kind of
workout must include small fields and large-sided games. Other conditions rec-
ommended for this kind of training are free play, no coach’s encouragement, and no
floaters. A great tactical complexity must be introduced. The coach must emphasize

Bouts Duration Rest Volume

Formats Field Conditions

HR BLa-1 RPE Distance

5-8 3-6 min 1:1 work-to-

rest ratio

10-30 min

4 vs. 4 to 

6 vs. 6

30× 20 to

40× 30 m

Small goals

Three touches 

Man-to-man marking

Coach’s encouragement

> 85% 

HRmax

5-8 mmol/L 15 to 16 

[Scale of 20]

~ 130 meters 

per minute

Fig. 7.3 Recommendations to design SSCGs for short-intensive aerobic training
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tactical principles and tactical behaviors during this period. For that reason, less
encouragement and more valuable and pertinent feedback are desirable.

7.2.2 Anaerobic Training

Glycolytic system is often present during soccer games. Values closer to 12 mmol/L
have been found in elite soccer players, thus suggesting that lactate-producing
energy system is highly stimulated. For that reason, the ability to repeatedly per-
form high-intensity tasks must be developed using anaerobic training (Clemente
et al. 2014b; Reilly 2007). Smaller formats of the game and bigger fields are
recommended to increase the acute physiological responses. Work-to-rest ratios of
1:1 or 1:1.5 are recommended for very high workouts. Task conditions such as
touches limitations, no goals, man-to-man marking, coach’s encouragement, and
floaters can be recommended. Moreover, a small level of tactical thinking is
desirable to keep very high efforts. Technical performance must be more relevant in
these tasks than tactical behavior. The following Fig. 7.5 shows the summary of
recommendations to design SSCGs for anaerobic training.

Bouts Duration Rest Volume

Formats Field Conditions

HR BLa-1 RPE Distance

2-4 6-15 min 1 min, 30 sec 

to 3 min

25-40 min

5 vs. 5 to 

8 vs. 8

30× 20 to

45× 25 m

Official goals and goalkeepers

Free play

Without encouragement 

80 to 90% of 

HRmax

3-4 mmol/L 13 to 14 

[Scale of 20]

100 to 150 

meters per 

minute

Fig. 7.4 Recommendations to design SSCGs for long-intensive aerobic training
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7.3 Weekly Training Microcycle: Recommendations

Different periodization strategies may be adopted by coaches. Nevertheless, our aim
did not describe the application of SSCGs for many possibilities of weekly training
periodization. This option must be integrated in the plan of each coach and con-
sidering the requirements and properties of each team. This section will only pre-
sent an example of weekly periodization for an example of tactical periodization
(Delgado-Bordanau and Mendez-Villanueva 2012). Briefly, this periodization
ensures stability in the blocks of training and fitness development, and only changes
the type of games that is used to develop such capabilities. The main argument is
that, during a season, a soccer team must be in a great level in all moments and not
in extraordinary levels in some points and in a lower level in others. For that reason,
there are very small variations of the load during the season and the weekly training
load is almost similar week by week. This argument can be easily discussed by
other ideas of periodization; nevertheless our aim is not followed for such route of
discussion.

One of the main coaches that use SSCGs as principal tasks to develop his teams
is José Mourinho. This coach has won two UEFA Champions Leagues, one UEFA
Cup, eight Championships in four different countries (Portugal, England, Italy and
Spain) with clubs such as Real Madrid, Chelsea, Inter Milan, and FC Porto. During
a long interview about their training methodologies, with regard to periodization
José Mourinho said (Oliveira et al. 2006):

Bouts Duration Rest Volume

Formats Field Conditions

HR BLa-1 RPE Distance

4-8 30 sec to 3 

min

1:1 to 1:1.5 5-15 min

1 vs. 1 to 

3 vs. 3

20× 15 to

25× 30 m

No goals or goalkeepers

Touches limitation and floaters

Man-to-man marking

Coach’s encouragement

85 to 95% of 

HRmax

> 8 mmol/L 15 to 18 

[scale of 20]

~130 meters 

per minute

Fig. 7.5 Recommendations to design SSCGs for anaerobic training
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From the second microcycle of the preseason, all microcycles are basically the same until
the end of the season. The principles of play and the work targets, as well as the physical
training, follows the same microcycle over the season. Only with regard to specific tactical
behavior there are some changes based on the opponents. Nevertheless, just talking about
physical dimension that are more associated with traditional periodization, the targets are
the same from the second until the last microcycle. The first microcycle is just to promote a
functional adaptation after vacations, just trying adjust the players to making an effort,
nothing more. In this first week we do not aim for any physical increments, but only a
specific adaptation to the game. From the second week there are weekly cycles that repeat.
Thus, I only use microcycles. My guidelines for the weekly standard are equal in July or
April.

As Mourinho emphasizes, first weeks of preseason are used to increase the
aerobic levels to support high intensities and efforts during the remaining weeks.
This particular case must be considered and for that reason we will try to identify
some topics and orientations about this specific moment of the season.

7.3.1 Preseason

Increase the volume and ensure that light to moderate levels of intensity takes the
highest priority during the preseason. For that reason, aerobic workouts of moderate
intensities are performed regularly during this period of the season (Bangsbo 1994).
With the progression of the weeks, aerobic training with low to moderate intensities
is gradually replaced by high-intensity workouts (Clemente et al. 2014a). Anaerobic
training can also be gradually introduced during the weeks of preseason, funda-
mentally to improve the recovery capability from high-intensity workouts with
great levels of blood lactate production (Clemente et al. 2014a).

Large-sided games (7 vs. 7 to 10 vs. 10) played at smaller fields during 4–5
bouts of 5–15 min and a recovery period of 1–3 min for an overall volume of
30 min is recommended (Clemente et al. 2014a). Gradually, smaller formats (4 vs.
4 to 6 vs. 6) may replace the large-sided games to progressively increase the
intensities of training and promote cardiovascular adaptations. Let us provide in the
Fig. 7.6, a suggestion of workout priorities during a season considering the sug-
gestions made by Clemente et al. (2014a) in the article Periodization based on
small-sided soccer games: theoretical considerations.

7.3.2 Weekly Periodization During the Season

Aerobic endurance performance of soccer players do not significantly change
during the in-season period (McMillan et al. 2005). For that reason, after a period of
great development (12 weeks after the beginning of preseason) in aerobic levels, the
workout of this capability may only be performed during 2–3 sessions of the week.
Such workout must also consider the competitive schedule of the team. For the case
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of teams that compete twice a week, the periods between games is only to recover
and not properly to workout the capabilities.

Some studies have been showing that the highest volume of training is per-
formed in middle week (Coutinho et al. 2015; Impellizzeri et al. 2004). Postmatch
sessions are associated with low intensities (50–70 % HRmax) and the intensities
are progressively increased to 70–90 % (middle week) and 90–100 % in the final
sessions before the match (Whyte 2006). The preseason sessions are dedicated to
short sprints and lower distances covered in comparison with middle-week sessions
(Coutinho et al. 2015).

In some weekly periodization, the full rest day occurs in the day after match and
in other occurs in the day after postmatch session (Owen and Wong 2009). This
option varies from country to country and should be understood in the aim of the
weekly workout. Taking into account the Italian example of periodization, there is
no rest day in the middle of the week but rather 2 days of tapering are used with low
stimulation before the match (Clemente et al. 2014a; Impellizzeri et al. 2004).

The weekly workload should change from team to team considering the fitness
levels of players, tactical principles, and model of the game. The games used per
session should also respect the main model of play and for that reason are dis-
couraged the use of standard games. A careful analysis to the technical levels,
tactical behaviors, and players’ potential must be made before the design and
application of SSCGs.

Aerobic:

+ low intensity

- high intensity

Anaerobic:

- speed endurance

- speed

• 1st month

Aerobic:

- low intensity

+ high intensity

Anaerobic:

+ speed endurance

- speed

• 2nd month

Aerobic:

- low intensity

+ high intensity

Anaerobic:

- speed endurance

+ speed

• 3rd month to the 
end of season

Fig. 7.6 Priority of fitness development during a soccer season
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Table 7.1 Proposal of a weekly training periodization based on SSCGs

Volume

Match

Aerobic

Aerobic 
and 

strength Speed
Recovery Recovery

Rest

Match
1 day 
after 

match

2 days af-
ter match

3 days af-
ter match

4 days af-
ter match

5 days 
after 

match

6 days af-
ter match

Formats

Match
Day 
off

7 vs. 7 to 
8 vs. 8

2 vs. 2 to 
4 vs. 4

5 vs. 5 to 
7 vs. 7

1 vs. 1 
to 2 vs. 

3

7 vs. 7 to 
8 vs. 8

Field (m)
40×25 to 

45×25
25×20 to 

30×35
30×20 to

40×25

20×15 
to

25×30

40×25 to 
45×25

Bouts 2 to 4 3 to 6 2 to 4 4 to 8 2 to 4

Duration (min) 6 to 15 3 to 6 6 to 15 0.5 to 3 6 to 15

Work-to-rest 
ratio

3 01:01 1 to 3
1:1 to 
1:1.5

3

Volume (min) 15 to 20 10 to 30 25 to 40 5 to 15 15 to 20

%HRmax 60 to 75 > 85 80 to 90
85 to 

90
60 to 75

Blood lactate 
(mmol/L)

3 to 4 5 to 8 3 to 4 6 to 8 3 to 4

RPE 13 to 14 15 to 16 13 to 14
15 to 

18
13 to 14

Goals Yes Yes No No Yes

Floaters No No Yes Yes No

Encouragement No No Yes Yes No

Man-to-man 
marking

No No Yes Yes No
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Recovery days (postmatch and prematch) may be an appropriate moment to
develop some general tactical principles, mainly considering the large-sided games
that should be used in this period of week. Volume and the intensity are low and the
training sessions must focus in some tactical issues.

The acquisition days occurs in middle week (3rd, 4th, and 5th days after match).
Aerobic and anaerobic systems may be developed in this period of the week, mainly
using greater volumes and intensities than in recovery days. Smaller formats and the
use of other task conditions must be used to workout specific tactical behaviors and
skills.

A proposal of weekly periodization for elite to U19 players is provided in the
following Table 7.1. This proposal only makes some general recommendations for
a weekly periodization with only one match per week. The design of the tasks must
consider the strategies of coaches and the collective organization that should be the
main priority to reply the reality of model of play.

7.4 Conclusions

This book was written for designing SSCGs and not to provide a ‘magical formula’.
A review of the majority of studies conducted in SSCGs was carried out and the
fundamental results of these studies were summarized throughout the chapters.
Comparison between the effects of SSCGs and traditional running methods was
performed. No statistical differences were found. Acute physiological effects of
different task conditions were analyzed. The physiological and physical load is
similar to running-training methods. Moreover, technical development and tactical
behaviors can be also workout during SSCGs. After that, a proposal for a weekly
periodization was provided.

Future researches must consider analyzing the effects of different weekly peri-
odization in soccer players. The scientific analysis to this application is small and
without such information it will be harder to provide relevant information for
coaches and for practical applications. For that reason, this analysis must be the
next concerns of researchers interested in SSCGs.

Our aim was to provide the available information about SSCGs and to
emphasize the benefits of SSCGs for soccer training. Nevertheless, the use of such
games must be managed based on the principles of play and the orientations of the
coach. For that reason, it is not recommended to provide examples of games.
Provide scientific data and information that is more relevant to give the opportunity
to coaches to design their own drills. This follows one old proverb: ‘give a man a
fish and you feed him for a day; teach a man to fish and you feed him for a lifetime’.
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