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About the Book

This book explores the analysis of soccer and uses the results of this analysis to develop realistic and progressive practices that will improve the performance of both the player and the team. An historical perspective of past research is maintained when describing the logical and systematic methods used to notate the game. Analysis of the coaching practice itself is also considered whereby the behaviours of the coach are scrutinized and evaluated. Research from human decision making and motor skill acquisition is directly applied to the coaching process and therefore technical and tactical practices are designed to accommodate these findings. It is expected that this book will provide the reader with an understanding of how to develop their own coaching practice and improve their coaching style with the aid of match analysis. A comprehensive bibliography is provided for students of the game who wish to delve further into the science of soccer analysis and soccer skill acquisition.

This book is intended to be informative for all levels of coaches, from the recreational novice who has the responsibility to develop young players to the experienced coach of senior players. Part 1 provides a window into the notional analysis of soccer. It logically explains how one might develop a system of analysis and then gives a brief summary of the results from analysis. Special attention is paid to the studies that have provided information on set pieces and crosses. Part 2 illustrates how decision making is a critical process in soccer and provides a unique method of using this to advantage when coaching. For example, defending is broken down into a series of decisions all players on the team should be involved in no matter what their position. In part 3 we emphasize the need to have progressive realistic practices that maximize transfer of training from the practice field to the match. Several examples of functional training are given along with progressive practices that move from an isolated technique in a specific area of the pitch to a full phase of match play. In addition, combined attacking techniques are coached in realistic situation-specific practices and then they are progressed back into small-sided games. Part 4 provides the coach of developing young players with a brief summary of research findings and recommendations into the acquisition of motor skills as they pertain to teaching and coaching soccer skills. Then practices that adhere to these recommendations are described for several techniques. In part 5 we briefly introduce some guidelines for warming up players before training and games. Several practices are then described that could be used to begin the coaching session with an emphasis on game-related activity. This section also describes several fun conditioning games that can be used to end the coaching session. Part 6 defines the entire coaching process and illustrates how match analysis fits into the overall scheme of this process. Furthermore this section gives the coach some guidelines as to the preparation, organization and execution of a successful practice session. Within this framework of the coaching practice we emphasize the need for coaches to engage in self-reflective practice. Coaches must gather feedback on their own coaching behaviours in order to improve the delivery of information they provide players. In order to maintain an easy reading experience for the coach we have chosen not to follow the regular convention of citing references within the body of the text. However, in part 7, we do provide an extended bibliography of classic studies and recent research that directly relate to research used in writing this text. This section will aid the student of soccer to begin a more rigorous and detailed investigation into various aspects of soccer analysis and soccer skill acquisition.
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PART 1 
MATCH ANALYSIS


Chapter 1 
INTRODUCTION

Spectators of a soccer game want to be entertained while observers search for critical information. Needless to say, we all would like to be entertained, but for the coach, watching a soccer game is hard work. Observing playing behaviour is one of the most important tasks a coach has to accomplish, and early research into the process of behavioural observation revealed some interesting findings in the field of social psychology that are relevant when examining the observational skills of soccer coaches. Darren Newtson found that adult observers used breakpoints in action sequences to organize behavioural units of ongoing events for later recall. These units then became units of comprehension and memory. For example, breakpoints in soccer game action for the observer coach could be something as simple as a change in ball possession and each component of memory could be one possession. Unfortunately, due to the length of the game and the myriad of other factors that affect memory recall, most of what the soccer coach observes and remembers about the game is not accurate. This is not surprising since a lot of events (e.g. breakpoints, changes in possession and critical incidents) take place in a 90-minute game. Research findings from our own lab at UBC have shown that at most levels of coaching, from novice to international, observations by coaches are in error by more than 50 % when trying to recall such things as how goals were scored and how shooting opportunities were created.

How then can coaches improve their ability to remember key events during a game? We know that skilled observers develop a specialized set of predictive features and adopt certain monitoring priorities. Therefore the soccer coach must understand key factors in expected performance and have a clear vision of what that expected performance should look like. In order to provide an accurate recall of all game events it would obviously require a considerable amount of practice in observing playing behaviours. However an alternate method of maintaining an accurate account of a 90-minute soccer match is to use a memory aid. This could be as simple as a pencil and paper checklist or as complex as an interactive computer-video analysis system. The level of sophistication of the system is not important; the key elements of any system of analysis are accuracy, relevance and usefulness of information that is collected by the system. For instance, a video recorder can collect and store most of the information from a game, but the game still needs to be analyzed in a manner that can assist the coach in making decisions. The statistical accumulation of such things as number of possessions and number of passes is not informative if the coach requires the information to assess team or individual performance and make preparation for the next game. By way of example let us examine a simple forward pass. Diagram 1 illustrates a pass that is identical in all aspects except the position of one defending player (diagram 1a) or in its location on the field (diagram 1b). In diagram 1a the pass in case 2 is more penetrative and offers more of an attacking threat than does the pass in case 1. Also if we move the position of the pass from the middle of the field to the top of the penalty area as shown in diagram 1b, it is obvious that the pass in case 2 would be considered much more difficult to execute than the pass in case 1 and should eventually lead to a shot on goal.
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Collecting only the number of completed passes without taking into consideration the context in which they were made reduces the richness and informative nature of the data. Therefore, it is important to understand what opportunities these passes and possessions create. Hence the sequential nature (i.e. what leads to what) of data capture then becomes a critical feature in any analysis system. However if this were to be achieved by simply video recording the game without any systematic analysis system to guide the viewing then many of the problems encountered on an initial live viewing of the event may still exist.

How then can a team’s performance be analyzed in a systematic and progressive manner? During an average soccer game each team has possession of the ball approximately 200 times, and since the objective of the game is to score goals, these 200 possessions could possibly translate into 200 goals. Not a very likely occurrence given that league champions usually average only 2 or 3 goals per game. The remarkable fact is that about 99 % of all team possessions end up being lost to the opposing team without a goal being scored. Analyzing a soccer game is therefore a process of recording how, where and why the team lost and regained possession. A detailed analysis of these lost possessions should provide the coach with an overall view of the key factors that were responsible for both good and bad team performance.

Let us take a brief look at these lost possessions. Each possession is lost in a particular area of the field and each loss can be attributed to a particular action. It is obvious that goals can only be scored from certain areas of the field, let’s say within 40 meters of the goal (we realize that there have been exceptions but these account for a very small percentage of all shots). Therefore, the task for the attacking team is to move the ball into an area of the field from which shots on goal can be taken. Team possessions that are lost in these areas would satisfy a large part of the final objective, which is to produce a shot on target that results in a goal, whereas a sub-objective would be to create the shooting opportunity. If possession of the ball is continuously lost in these shooting areas and shooting opportunities do not arise, the problem for the coach is less formidable than if ball possession is lost in areas other than the shooting area. Using this simple logic we can now identify priorities for possession loss as: first, lose possession in scoring a goal (usually 1 % per game for winning teams); second, lose possession in taking a shot at goal (10 % per game for winning teams); third, lose possession after creating a shooting opportunity (20 % per game); and fourth, lose possession in and around the shooting area (40 % per game). As you can see, we are now developing a method for systematically observing the game.

Collecting and categorizing information about how the team lost and gained possession can cover all the attacking and defending events the game has to offer. If we just recorded numbers and totals of discrete events this would provide interesting statistics for spectators and TV viewers, but the observing coach wants to know more. For example, what events led to the shot that missed the target, the lost possession in the defending third of the field or the free kick outside the penalty area? This type of information can only be gathered if a sequential history or story of the game is recorded that allows us to ask “What led to what?” Over the past 30 years notational analysis researchers have developed computer analysis systems that record the sequence of game events; these are then time locked to the video recording. Some systems automate the process such that the camera recognizes the image of all players, the ball and the officials every second of the game. Because of these systems some coaches can now view the statistics (as either numbers or graphs) after the game (or at half time) and then recall video excerpts of key events in the game. This then becomes a very powerful and useful coaching tool and provides important visual feedback for players. In addition to being an excellent coaching tool these notation systems have allowed researchers to collect data from many major soccer competitions to form a large database of information that may provide answers to several questions such as:


	How are goals scored, and what leads to the creation of shooting opportunities?


	What type of defensive tactic yields most regained possessions?


	What are the technical demands of performance?





Let us look in a little more detail at some of the tentative answers to these questions that have been gleaned from soccer match analysis research over more than 60 years.


How Are Goals Scored?

It appears that after reviewing a considerable amount of data from past games, the approach play that led to goals was not significantly different than the approach play that led to shots that did not result in goals. Goals were thought to occur randomly from a population of all shots. These facts were uncovered in one of the earliest examples of comprehensive match analysis undertaken by Charles Reep using a sophisticated hand notation system. In 1968 he published samples of his extensive data collection in what is now the classic paper by Reep and Benjamin. They reported on the collection of match data from 3,213 top level soccer games between 1953 and 1969. The results of the analysis were later supported by several subsequent studies from such coaches as Egel Olsen (former Norwegian national coach), Dick Bate (English FA staff coach), Charles Hughes (director of coaching for the English FA) and from researchers in laboratories throughout the world (see bibliography). For an excellent recent discussion on what has since been termed the winning formulae see an article written by Joao Medeiros, science editor for Wired.co.uk (also cited in the bibliography).

The predominant finding that has surfaced from nearly all analyses is that approximately 80 % of goals are scored from team play that involves no more than four consecutive passes, indicating that goals are scored from team play that is direct (we have offered an alternate interpretation to these results, see Hughes and Franks article in JSS 2005, cited in the bibliography). The finding—that goals are not scored from many intricate passing moves—has been the centre of much controversy in England and has led certain teams to adopt a very direct style of play that has been relatively successful in terms of overall results. However, many misinterpretations exist, both of the findings from analysis and of the reasons why these teams, with the direct style of play, are successful. In order to dispel some of this misunderstanding it is important to know first what the results of past analysis are, and second what implication these results have in terms of preferred playing styles.

So let us begin with the question “What leads to the scoring of goals?” First and foremost, it does appear at first glance that direct play (i.e. few consecutive passes leading to a shot) leads to goals being scored. This is not a new finding. Experienced coaches will remember that in the early 1960s, a major principle of team play proposed by the then-director of coaching for the English FA, Allen Wade (definitely not a proponent of the long ball game) was termed penetration and defined as bypassing as many defensive players with the ball as possible. It was, and still is, extremely important that passes made, runs with the ball made and shots taken went behind and between defenders. Penetrative play often involves a long forward pass and it has been found that long, accurate forward passes that are made into space behind defenders are a major contributor to goals being scored. The important factor here seems to be that not only long passes be made behind defenders but that cooperating team members are in positions to either ideally receive the ball or to challenge for the ball that is played into space. Having several players who are specifically deployed in attacking positions and having the ball played into the opponents third of the field would require that the rear-most players (the ones who are making these long passes) move forward and keep the team compact from front to back. That is, keep the ten outfield players playing in an area that spans, at most, one half of the length of the field. Data from analysis has shown that if opposing teams win possession of the ball in their own defending third of the field and if these players are pressured defensively by a number of players who are in the immediate vicinity of the ball, then there is a higher probability of them losing that possession in their own half of the field. In addition, compact team play, once possession is won, leads to good supporting play and an improved percentage of completed passes. When a team emphasizes playing penetrative passes behind the opposing team’s defenders and all team members strive to keep play compact, then the game will be played at a fairly fast pace. This requires a high level of physical and mental fitness from all team members. Teams that choose to play this direct style of soccer, and are fit, tend to score a large proportion of their goals in the final 20 minutes of play or just prior to half time.

This particular style of direct play dictates certain other qualities required of the team apart from fitness. For example, all members of the team have to be able to defend as an individual and as a team unit (see the chapter on defending). Moreover, all team members are required to involve themselves in physical challenges for the ball. Full backs and midfield players have to be technically proficient at playing accurate passes in excess of 30 meters behind and between opponents, and midfield players also have to be skilled at predicting where the second ball (or knock-down pass) will be played after such a long pass. These midfield players are required to make sure this secondary possession is won in the middle or attacking third of the field and also to be skillful enough to maintain possession and begin the next attack. It is this middle third area that attracts more action than any other part of the field. Therefore, players working in this area should be extremely fit, both physically and mentally. Front players should be fast and able to create space and arrive in that space at the correct time, for it is these players that should strive to fully utilize the penetrating passes.

As can be seen, the simple statement of direct play brings with it many other essential features, the above being only one small example. Therefore, for a coach to read into the descriptive statements of analysis concerning how goals are scored, the fact that long, high balls should be kicked into the opponent’s goal area and chased by one or two players is incorrect. This will produce an unsuccessful performance and also give a false impression of the benefits of direct play. A complete understanding of all the ramifications of this style of play, including the selection of players, must be thought through carefully and with the facts of analysis available to guide the coach’s thinking process. For example, one recommendation that could be useful given the data on how goals are scored is to lose as many possessions in the attacking third of the field as possible (preferably with a shot on target—don’t forget scoring a goal is losing possession). Winning teams have been recorded as losing over 60 % of all possessions in their attacking third of the field.




What Type of Defensive Tactic Yields the Most Regained Possessions?

The results of soccer match analysis that are concerned with regaining possession provide possibly the most conclusive evidence in favor of using tight defensive pressure in critical areas of the field. If possession of the ball is regained in the opponent’s third of the field, the chances of a shot at goal is approximately 65 %. If possession is regained in the middle third of the field, then the chances of that subsequent team possession resulting in a shot on goal is reduced to 25 %. If, however, possession is regained in your own team’s third of the field, the chances of scoring have been reduced to only 10 %. More importantly, when possession is won in the opponent’s third of the field in free play (i.e. not from a set play), the chances of scoring goals will increase dramatically. Two implications would seem to be obvious from these data. First, do not increase the probability of losing possession in your own half of the field. Making short intricate passing plays in and around your own team’s penalty area when pressured by defenders increases the probability of a loss in possession. Secondly, the team’s first defensive priority should be to regain possession in at least the opponent’s half of the field.

A further recommendation from a defensive viewpoint would be to reduce—to zero if possible—the number of possessions lost in free play in one’s own defending third of the field and win back the ball in the opponent’s half of the field. Teams should win possession of the ball early and organize the defensive structure of the team, such that possession is regained in predictable areas of the field. Therefore, players not involved in challenging for the ball can move quickly into the attack from defense (sometimes referred to as transitional play). When possession is won, players should attack directly and quickly (i.e. transition quickly from defense to attack) in an attempt to produce a strike at goal. More information about the results of analysis and defending will be covered in the chapter on defending later in the book.




What Are the Technical Demands of Soccer Performance?

The first and most important technique is that of receiving the ball. Players should be able to bring the ball under control from all possible positions, especially balls that arrive at head or chest height. Allied to this, players must understand under what conditions they should bring the ball under control with their first touch, and under what conditions they should play the ball away with their first touch (usually called one-touch play). These building blocks of technical expertise for all players are also a priority for developing young players. Practice sessions should be designed that allow players the opportunity to experience many and varied receptions of the ball in many and varied realistic playing environments. The practice should enable the player to provide him- or herself with time, and this time should be spent in deciding upon the opportunities available for the upcoming attacking option. For the player this is about selecting the next appropriate technique (e.g. shot, dribble or pass).

The second important technique, especially for developing young players, is that of dribbling and running with the ball. Although dribbling should probably be limited to areas of safety (i.e. the attacking half of the field), it is important that all players have the ability to take on opposing players in 1-vs-1 situations. With more experienced players it should be stressed that there are certain areas in which dribbling yields the best results. Also running forward with the ball through areas of no opposing pressure is a critical technical component of any team that wishes to advance ball possession into the attacking third of the field. Along with these techniques the coach should stress to the players an understanding of when to run with ball, when to dribble past opponents and when to shoot or pass.

A third priority is that of passing. Over the past 50 years, short passing (i.e. less than 20 meters) has received more attention than any other technique in coaching practices. While this technique is important for players (especially young players) in order to understand the principles of good supporting play, its importance has tended to overshadow that of long passing (i.e. greater than 30 meters). Teaching players how, when and where to play accurate long passes is as important as teaching them to make short passes. It is interesting to note that when teams are running out of time (e.g. 5 or 10 minutes remaining in the game) and need to score goals in a closely contested game, the number of long forward passes increases dramatically. The technique of long passing should be stressed with all players, including the goalkeeper clearance. Goals that arise as a result of long goalkeeper kicks are increasing in number. Goalkeepers can now, with practice, deliver the ball into the attacking third of field and with the correct arrangement of team members; this ball possession can ultimately result in a shooting opportunity. One caution to coaches of players younger than 11 years of age: the necessary muscle strength to deliver a 30-meter pass in the air is not fully developed in younger players and, therefore, reduced objectives should be given to these players and more priority given to the other techniques.

Fourth, since shooting and crossing are considered to be the primary sources of goals, they should also be given high priority in every coaching practice. The usual methods used in teaching these two techniques have not taken into account the need for players to transfer learning from the practice session to the game. This is because events unfold in time and certain events precede others in a game, and this feature of sequential dependency is not clearly understood by many coaches. Having players realize that there is an opportunity is essential. From a player’s perspective, the game is a series of opportunities to produce a given technique. There are opportunities to play the ball forward, opportunities to cross the ball, opportunities to shoot and opportunities to tackle, and these opportunities can either be taken or not. The first objective is to create the opportunity and, having done so, the players must recognize the opportunity and then take it. If the opportunity is not taken then nothing can be said about the technique. Only when the opportunity to produce the technique is taken can the coach assess the quality of that technique. If players are made aware of how the coach sees the game in terms of opportunities, then the players can fulfill the objectives given by the coach.

Finally, the technique that has received the least amount of attention in coaching practices is that of individual defending. All members of the team should practice individual defending as they would any other attacking skill. Without the correct defensive skills, players will always be a liability to the team for that portion of play that their team does not have possession of the ball. Only after individuals know and can execute the technique of defending is it possible for the coach to address the components intrinsic to defending as a team unit.




The Physiological Demands of Soccer

Although it is beyond the scope of this book to detail the many advances made in the area of physiological analysis of soccer performance, it is worth noting the historical context of movement analysis during the game. As early as 1974, John Brooke and colleagues conducted a study into the description of methods and procedures for the recording and subsequent analysis of field movement behaviour in soccer, and then established the reliability of that method. Shorthand symbols were used to represent variables and parameters to be measured. However, the definitive study that used time and motion analysis in soccer was completed in 1976 by Tom Reilly and Vaughn Thomas. They used hand notation to record and analyse the intensity and extent of discrete activities during an entire match. Hand-notated data was synchronised with the use of an audiotape recorder to analyse in detail the movements of English First Division soccer players. The study was able to specify work rates of the players in different positions, distances covered in a game and the percentage time of each position spent in each of the different ambulatory classifications. For example, they were able to specify work rates and distances covered by each player, as well as the percentage of time walking, jogging, sprinting and so on. This led to the calculation of physiological demands for each player that was followed up by bringing each of them into the lab in order to replicate movements performed on the field. In the lab, measurements such as lactate and VO2 consumption were taken. Tom Reilly continually added to this database enabling him to define clearly the specific physiological demands in soccer, as well as all the football codes. Following on from the work of Tom Reilly, a very detailed analysis of the movement patterns of the outfield positions of Australian professional soccer players was completed by Withers and colleagues. Their players were classified into four categories: full backs, central defenders, midfielders and forwards, and then videotaped whilst playing. At the end of the match they were informed that they were required to calibrate the different classifications of motion by reproducing the various actions of walking, running and sprinting and so on. The data produced by Withers et al. agreed to a great extent with that of Reilly and Thomas. Withers then went on to link their very detailed data analysis with training methods specific to the game and the player’s position in the team. Although these research studies now seem to be dated in their design and methodology—especially with the advent of automatic digitization of each player offered by systems such as Prozone and the real-time assessment of physiological measures using remote devices—the work by Brooke, Reilly, Thomas and Withers has become a standard against which other similar research projects can compare their results and procedures. The importance of these studies is that they set up a template of analysis of movement that has enabled position specific training demands for today’s players (see the bibliography for a sample of recent research using modern techniques and methodologies).




Summary

This introductory chapter has provided only a brief summary of results gained from analysis but it can be the foundation for new performance criteria. It is also worth noting that several exceptions to the above findings can be found in specific games when coaches have adapted their strategy to meet the challenges of particular teams or environments. However these instances account for only a small percentage of game data.

Coaching by analysis is relatively easy in concept for the players to understand but requires a great deal of logical thinking from the coach. Understanding what analysis to conduct directs the observations of the coach and allows for the development of priorities in performance and practice. If the coach can relate these priorities to the players then the expectations of both coach and player are known. The player has realistic, objective goals of performance and can use the facts gained from analysis for comparison. The feedback process for coach and player is now a tangible item that can be viewed (video recording) and quantified (analysis). However, the player should not be inundated with the many aspects of statistical game data that is now available. It is the task of the coach to filter out and reduce this information into simple key factors that will be useful in changing player and team behaviour for the better.

Analysis guides coaching and the facts of performance should be available before the coach undertakes any drastic changes in technical or tactical thinking. Therefore in order to provide the coach with some relevant facts about soccer techniques and tactics, the coaching practices in this book are based upon the research findings from years of study in the area of soccer analysis as well as research findings into the acquisition of motor skills. Most chapters deal with a technical aspect of play while progressing through realistic coaching practices that offer maximum transfer of training and outline the key factors that are responsible for successful performance in each technique. In doing this we recognize that highly skilled players are the key to successful teams. If emphasis is placed upon coaching and practicing techniques, players will be able to adapt to any system of play that coaches wish to impose upon the team. The organization for each practice and its progression toward realistic game situations is outlined clearly along with diagrams of the practice. In addition, several brief coaching points are provided for each practice.
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