
1 
 

Profiling the demands of football 
Goalkeepers over the competitive week 

– implications for session design. 
 
 

 
Anthony Francis White 

 
 

 
Submitted in accordance with the  

requirements for the degree of  
Doctor of Philosophy 

 
 
 

The University of Leeds 
Leeds Trinity University 

School of Sport and Wellbeing; in the Faculty of Health, Wellbeing 
and Life Science 

 
 

 
 

June 2025 
 
 
 
 
 
 
 
 
 



 
 

 
 

2 

I, the candidate, confirm that the work submitted is my own, except where work which has 

formed part of jointly authored publications has been included. The contribution of the 

candidate and the other authors to this work has been explicitly indicated below. I, the 

candidate, confirm that appropriate credit has been given within the thesis where reference has 

been made to the work of others.  

Parts of chapters two, three and four have been published in the following journals: 

Chapter two 

White, A, Hills, SP, Cooke, CB, Battern, T, Kilduff, LP, Cook, CJ, Roberts, C, Russell, M. 

(2018): Match-play and performance test responses of soccer Goalkeepers: A review of 

current literature. Sports Med 2018; 48(11): 2497-2516. [DOI: 10.1007/s40279-018-0977-2] 

[PMID: 30144021]  

Chapters three and four 

White, A, Hills, SP, Hobbs, M, Cooke, CB, Kilduff, LP, Cook, CJ, Roberts, C, Russell, M. 

(2020): The physical demands of professional soccer Goalkeepers throughout a week-long 

competitive microcycle and transiently throughout match-play, Journal of Sports Sciences, 

DOI: 10.1080/02640414.2020.1736244  

 

 

 

 

 

 

 

 



 
 

 
 

3 

Within these publications, I, the candidate, was responsible for gaining proportionate ethical 

approval (where necessary), the planning of the projects, collecting and analysing the data 

(including searching, screening and reviewing the literature in chapter two), and finally writing 

the manuscripts. Professor Russell was involved in the planning of the projects as well as the 

drafting and revision of the manuscripts. Professor Cooke, Professor Kilduff, Professor Cook 

& Dr Roberts were involved during the final stages of manuscript revision. Dr Hills & Dr 

Hobbs assisted in data collection (chapter four), with Dr Hills being involved during the 

revision process of the manuscripts.  

This copy has been supplied on the understanding that it is copyright material and that no 

quotation from the thesis may be published without proper acknowledgement.  

The right of Anthony Francis White to be identified as the author of this work has been asserted 

by him in accordance with the Copyright, Designs and Patents Act 1988.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

4 

Acknowledgments  

This has been an unbelievable journey, spanning 15 years from the start of my undergraduate 

degree. Balancing playing football, moving into professional coaching in a full-time capacity 

and as an academic has been challenging but thoroughly enjoyable. 

Undertaking research over the past seven years has been both exciting and daunting with 

academic writing and research not natural to me. However, I have certainly benefited as an 

academic and practitioner, gaining a greater insight into the world of Goalkeeping to aid in 

practical application, whilst hopefully empowering, influencing and inspiring the wider game 

of coaches, Goalkeepers and academics.  

I would personally like to thank each individual and dedicate this next section to those and the 

organisations who have helped to contribute to the completion of this PhD.  

I would firstly like to thank AFC Bournemouth who contributed significantly to the funding of 

my PhD and for their continued support whilst undertaking this project.  

Secondly, I would like to thank Professor Mark Russell who has been an immense support 

throughout this process, both with the development of the PhD as well as guidance and 

encouragement within various ventures in football. Mark’s understanding and patience has 

been key, particularly when juggling life, a full-time professional coaching job and academic 

research and writing. Thank you for your dedication to me, this project and your hours of care, 

advice, and direction. A further thanks should go to Dr Sam Hills, who offered clarity, a lending 

ear and support whenever the project and I needed further assistance.  

Finally, to my family; my mum, Diane who sadly passed away 11 years ago, thank you for 

everything and more! An academic and teacher herself who was an inspiration in all aspects of 

my life and gave me a real focus to academic understanding and application. To my Dad, who 

throughout all trials and tribulations was a rock and motivation, giving his everything for me, 



 
 

 
 

5 

and sacrificing many hours, days, weeks, months and years of his life to allow for me to succeed 

in mine; I can never thank you enough for everything you have done for me! 

To my beautiful wife Lucia, and three daughters, Alessia, Roma and Valentina, thank you for 

inspiring me by being you. Lucia, a lot of time has been dedicated to my career by your selfless 

nature, moving to the other side of the country and bringing up our incredible children.  

To all my family, this PhD is as much yours as it is mine and I couldn’t have completed it 

without your unwavering support; thank you for everything.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

6 

Abstract 

 

This thesis aimed to increase the understanding associated with the physical demands and the 

current in-season practices of professional football Goalkeepers throughout activities 

indicative of the week-long competitive microcycle (including match-day). Holistically 

characterising evidence from a range of sources, including desk-based (i.e., literature 

reviewing), empirical observations (i.e., primary data collection), and from Goalkeeping 

practitioners (i.e., via survey), has provided an original evaluation of current in-season 

Goalkeeper practices that has implications for movement solutions and session design. 

 

Using match-play as the main focus, literature review findings (chapter two) summarised the 

limited availability of works pertaining to the performance responses of football Goalkeepers. 

Searches were conducted in the PubMed online database during March 2018, (with an updated 

table included as of January 1st 2025). Keywords relating to the sport (i.e. ‘soccer’, ‘football’) 

and position (i.e. ‘goalkeeper’, ‘goal keeper’, ‘goal-keeper’, ‘keeper’, ‘goalie’, ‘GK’) were 

entered in various combinations. Following the removal of duplicates and screening of 

abstracts, the remaining full-text articles were assessed using a narrative review strategy, with 

articles retained based on six-stage inclusion criteria.  

Although extensive research exists in relation to outfield players, limited studies have 

investigated the physical demands of football Goalkeepers within match-play. Current research 

suggests that Goalkeepers cover ~4-6 km on match-day and appear not to experience between-

half reductions in physical performance as the match progresses. Whist making saves 

(preventing a goal) represents the most important phases of play, they occur relatively 

infrequently during a match (~2-10 #∙match-1), however, should remain a major training focus 

for football Goalkeepers. Future work should investigate Goalkeepers’ physical responses to 
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particular activities within training and match-play, whilst looking to gain a greater 

understanding of the current in season Goalkeeping practices and their implications on 

movement solutions and actions relating to match-play. 

 

Whilst limited research exists to thoroughly compare the match-play performance responses of 

Goalkeepers and outfield players, literature review findings confirmed the differing 

physiological profiles between Goalkeepers and outfield players during isolated performance 

tests, with Goalkeepers generating greater knee flexion and extension peak torque than the 

majority of outfield players. Most studies involving senior Goalkeepers reported superior jump 

performance compared with their outfield counterparts. Assessments of linear and 

multidirectional speed, multi-stage fitness test performance reported some aspect of inferior 

performance for Goalkeepers when compared to at least one other positional sub-group.  

 

Chapter three sought to assimilate empirical observations to better understand the physical 

demands of professional football Goalkeepers throughout a week-long competitive microcycle. 

Recruiting eight English Premier League football Goalkeepers, wearing Goalkeeper-specific 

micromechanical electrical systems (MEMS) devices,	all participants completed the demands 

of each activity and a within-subject design was implemented to allow comparison between 

the different activities performed throughout a competitive week-long microcycle. It was 

observed that Goalkeepers did not follow the same pattern as their outfield counterparts relating 

to match-play loading. Notably, when certain position-specific performance metrics (i.e., dives, 

jumps, changes of direction, and explosive efforts) were considered, the greatest physical 

demands occurred during non-match-play activities during the competitive week. Specifically, 

Goalkeepers performed more dives (~51 vs ~10), high-speed changes of direction (~34 vs ~8), 

high (~14 vs ~1) and medium (~19 vs ~7) jumps, and explosive efforts (~70 vs ~16) during a 
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~79-min Goalkeeping-training session when compared with 90-min of match-play. Such 

findings have likely significant implications for applied practice. 

 

Further empirical evidence was gathered when looking at the transient physical demands that 

Goalkeepers experienced throughout 90-min of match-play (chapter four) using linear mixed 

modelling. Similarities between halves were observed in the number of dives performed and 

high-speed distance covered by Goalkeepers, whilst more explosive efforts and high-speed 

changes of direction occurred when compared with before half-time. Additionally, 

Goalkeepers appeared to experience greater physical demands during the final 30-min (i.e., 60-

75 and 75-90-min epochs) of a match, when compared with the opening 15-min; possibly 

indicative of the progressive fatigue experienced by outfield players, or team tactics and state-

of-play (or combination thereof) influencing the physical demands of the Goalkeeper that 

protects their team’s goal and/or quickly re-distributes the ball to team-mates.  

 

With a greater understanding of the physical demands of football Goalkeepers during both 

training and match-play, a key consideration relating to the degree of synergy between training 

and competitive demands is the perception of Goalkeeping coaches concerning practice design 

(including the availability of decision-making and physical movement solutions for the 

Goalkeeper). Goalkeeping coaches took part in an online survey centred around the ‘practice 

spectrum’; a scaled session design framework from isolated-technical (announced) to complex 

(unannounced and live). A mixture of open and closed-ended questions was used, allowing for 

descriptive statistics to be gained from frequency and thematic analysis (Braun & Clarke, 

2006). The study aimed to explore Goalkeeping coaches current planning and delivery 

strategies of Goalkeeping training sessions, and the effects that this may have on the availability 

of decision-making and physical movement solutions for the Goalkeeper.  
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Goalkeeping coaches looked to design sessions in a linear fashion, progressing from isolated-

technical (announced) to complex (unannounced and live); announced (part 1 – 84.6%), 

unannounced (part 2 – 74.7% & 3 – 69.1%) and live (part 4 – 89.5%). Announced session 

structures (isolated-technical focus and limited in decision making), alongside an increased 

physical focus were predominantly used at the start of the training week leading into a match. 

Findings allude to the possibility of coaches purposefully aiming to reduce the 

cognitive/decision making load during the period soon after a match. Whilst there may be an 

element of attending to the cognitive needs of the Goalkeeper, the designing of sessions in this 

manner may lend to repetitive practices of movements and isolated-techniques, designed for 

Goalkeepers to work on their ‘basics’ in a physical manner far greater and less representative 

to what would be needed and imparted in a match (as highlighted in chapters three and four). 

Whilst Goalkeeping sessions were designed in a linear manner from isolated-technical to 

complex, a desire to implement an environment rich in decision-making for the Goalkeeper 

and allowing for exploration of movement solutions was observed ‘most of the time’ at an 

unannounced level. Based on the practice spectrum descriptors of unannounced, the session 

design structure would positively limit the Goalkeepers’ prior knowledge of the session 

structure or service type, aiding in the development of their position specific skills.  

 

Whilst Goalkeeping coaches sought to develop Goalkeepers through their session design 

structures, collaboration was evidenced to take place between Goalkeeping coaches and other 

staff members, with lesser consultation amongst sports science staff (36.4%), medical team 

(37.0%) and analysts (29.0%) and greater discussions taking place with the manager (63.6%), 

other coaches (73.5%), and Goalkeepers (59.9%). Such sentiments may link with the 

highlighted personal areas of development of Goalkeeping coaches; physical (31.5%) and 



 
 

 
 

10 

psychological/social (35.8%) and the primary focus areas of technical (46.3%) and tactical 

(43.2%) that Goalkeeping coaches attend to within their session design.  

 

The thesis purposefully aimed to assess the current literature of the unique and specialised 

position of the football Goalkeeper, whilst providing original insights into the physical 

demands and the present in-season Goalkeeping practices throughout a week-long competitive 

microcycle (including match-day). Evidence was found to support the importance of 

understanding activity-type demands that professional Goalkeepers are placed under and the 

effects that such activities may have on future training designs and recovery methods. Further 

insight attended to the knowledge of the fluctuating demands within 90-minutes of match-play 

and the implications for the Goalkeeper, and team (physically and tactically). A greater 

awareness was gained into the current planning and delivery strategies of Goalkeeping coaches 

in relation to the practice spectrum, thus allowing for an appreciation of the training 

methodologies employed and the availability of decision-making and physical movement 

solutions for the Goalkeeper. 
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Chapter 1.0 Introduction  

 
Football is a world-wide sport, and at the professional level occupies a demanding competitive-

weekly schedule (Abbott et al, 2023), with in-season requirements to compete in one to three 

matches per week and associated training. In the case of match-play, an 11v11 format exists 

which consists of a team of 10 outfield players and one Goalkeeper (maximum 22 players on 

the pitch). Teams are permitted to make a maximum of five substitutions over the course of the 

match with three opportunities to substitute allowed during the 90-minutes of match-play, an 

additional occasion during the 15-minute halftime interval as well as a concussion substitute 

should an injury to the head occur.  

 

As the aim of football is to out-score the opposition through open and set play goals, the 

Goalkeeper is typically the last defensive line, aiming to minimise the goals conceded by 

defending the goal, protecting the space behind the defensive line and/or dominating from 

crossing opportunities in a specific 18 x 44 yard area, with match rules permitting the 

Goalkeeper to handle the ball. More recently, the evolution of the Goalkeeping position has 

seen a greater involvement in-possession through initiating offensive opportunities and 

supporting their own team-mates (normally in their own half) with their positioning to 

recirculate the ball and ability to play appropriate passes to exploit the opposition. From a 

training perspective outside of competitive matches, Goalkeepers are usually involved in daily 

position-specific practices (Goalkeeping), as well as team-practices, which look to incorporate 

the Goalkeeper into small-sided games and shooting practices, as well as tactical sessions in 

preparation for the forthcoming matches. 
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Whilst the Goalkeeping position contributes significantly to the score-line of a match, research 

has only superficially sought to understand the performance determinants of this unique 

playing position. Most research has focused on the development of skill within the Goalkeeping 

setting (Otte et al, 2019, Otte et al, 2020), penalty-kick strategies to optimise Goalkeeping 

performance (Dicks et al, 2017), and visual search strategies of Goalkeepers in 1v1 dyads 

(Shafizadeh et al, 2016, Franks et al, 2022). Therefore, limited understanding exists regarding 

the physical demands of Goalkeepers in training and match environments (Malone, 2018). 

Though the research into the physical demands of Goalkeepers is limited, knowledge that 

Goalkeepers cover ~50% of the match distances of outfield players exists (Russell et al, 2016), 

thus indicating bespoke competitive demands of Goalkeepers during match-play; a finding 

which suggests unique training is required to suit their specialised position. Accordingly, 

Goalkeepers routinely spend large periods of their training week with position-specific coaches 

in small Goalkeeping groups of between 3-4 Goalkeepers (but has known to be as high as 8 

Goalkeepers) focussing on the technical, tactical, physical and psychological/social elements 

of Goalkeeping in isolation, with limited input from the wider playing and/or coaching staff 

group.  

 

With limited knowledge of the demands of the Goalkeeping position, Goalkeepers often find 

themselves involved in similar off-field protocols to that of outfield players, with pre-

activation, gym programs and testing batteries often generalised across the team (Goalkeepers 

and outfield players) rather than specific to the unique playing position of Goalkeeping. 

Unsurprisingly, examples of the differing physiological profiles have shown inferior multi-

stage fitness test performance  (Rebelo-Gonçalves et al, 2015, Deprez et al, 2015, Rebelo et al, 

2013) and lower V̇O2max (Arnason et al, 2004, Gil et al, 2007, Boone et al, 2012, Sporis et al, 

2009, Aziz et al, 2009, Marcos et al, 2018, Tahara et al, 2006) values being consistently 
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reported for Goalkeepers relative to outfield players. Similarly, where repeated-sprint protocols 

have been employed (Kaplan, 2010), questionable ecological validity exists due to empirical 

evidence surrounding the demands of the playing position, with more relevant testing focussing 

on repeated returns to feet between dives and possibly kicking long distances as a more valid 

representation of the position. The above sentiments likely reflect the current lack of 

knowledge and research specific to the playing position that allows for appropriate position-

specific testing batteries and individualised program planning to be developed.  

 

Whilst the physical demands of the Goalkeeping population are not fully understood, the 

reporting of a Goalkeeper’s technical performance (in and out of possession) still has a need 

for better position-specific understanding. Current reporting lacks consistency when collecting, 

analysing and interpreting data based on the varying skills of the Goalkeeper; a save, catch, 

block, punt, punch the ball etc (Dellal et al, 2011). With such sentiments, coaches rely upon 

available sources of data such as WyScout and Opta, or create in-house frameworks relative to 

their own data, which are commonly used to measure and quantify technical performance to 

better plan and deliver training sessions for the Goalkeeper.  

 

Whilst current methods of assessing and analysing technical performance aid in the designing 

of isolated Goalkeeping sessions, Goalkeepers usually spend large portions of their training 

schedule (in Goalkeeping-specific practices) away from the wider 11v11 (team) environment. 

Goalkeepers tend to join team environments later in their daily sessions for the purposes of 

undertaking context-specific team training which is a strategy purported to aid in the 

development of skill and team dynamics (Davids et al, 2008; Renshaw & Chow, 2019). 

Consequently, whilst Goalkeeping-specific training attempts to attend to the technical, tactical, 

physical and psychological/social needs of the Goalkeeper, empirical observations suggest that 
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coaches follow a path-dependency cycle (Renshaw & Chow, 2019) in which the coach coaches 

the Goalkeepers based on what they were previously exposed to, regardless of the ever-

changing match demands or research which may aid in learning and performance.  

 

Empirical evidence would suggest that the coaching of Goalkeepers looks to achieve the 

“perfect” technique (Chow et al. 2015), often easier for the coach to visually assess, and correct, 

but in doing so minimises opportunities for the Goalkeeper to explore and develop their own 

unique skills. Fittingly, decision-making skills, athleticism, mentality, and technical skills have 

been found to be key in developing Goalkeepers (Otte et al, 2020). Coaching frameworks such 

as the Constraints-Led Approach (CLA) have been employed across sports with the athlete 

requiring to self-organise in an ever-changing performance landscape, creating the most 

effective movement solutions and actions alongside the continual coupling of knowledge and 

perception they gather (Renshaw & Chow, 2019; Newell, 1986; Renshaw et al, 2010). 

However, the translation of Goalkeeping coaches understanding of said frameworks and 

research exploring the physical demands of Goalkeeping to aid their session design appears to 

be warranted for the development of Goalkeeping training practice, its design and preparation 

for a competitive environment. 

 

1.1 Thesis aims 

 
Comprehensively identifying evidence from a range of sources, including reviewing current 

literature, empirical observations and surveying Goalkeeping practitioners will allow for a 

deeper evaluation into the physical demands of professional football Goalkeepers throughout 

activities indicative of the week-long competitive microcycle (including match-day), and 

identification of the current in-season Goalkeeper practices that have implications for 

movement solutions and session design.  
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It is desired that the thesis and its multiple facets of investigation, add to the limited body of 

research in the Goalkeeping setting, providing Goalkeepers, practitioners, and researchers alike 

with an improved understanding of the Goalkeeping-specific position and practical 

applications when, monitoring, planning and delivering training to best compliment match-

play performance.  

The following objectives were set to achieve this aim: 

• To review current literature pertaining to the availability of information relating to the 

performance responses of football Goalkeepers. 

• To profile the physical demands of football Goalkeepers throughout a week-long 

competitive microcycle. 

• To quantify the movement demands elicited by, and profile transient changes in the 

movement responses of, professional football Goalkeepers during 90-min of match-

play. 

• To explore Goalkeeping coaches current planning and delivery strategies of 

Goalkeeping training sessions, and the effects that this may have on the availability of 

decision-making and physical movement solutions for the Goalkeeper. 
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Chapter 2.0 Literature review 

 
Chapter Summary       

• Football Goalkeepers cover ~4-6 km on match-day and appear not to experience 

between-half reductions in physical performance as the match progresses. Transient 

within-match changes in physical and technical performance (i.e., performance over 

smaller epochs), and acute physical responses during football match-play, remain to be 

profiled in Goalkeepers.  

• Saves (preventing a goal) occur relatively infrequently during a match (~2-10 #∙match-

1) but intuitively represent the most important phases of play and should remain a major 

training focus for football Goalkeepers. Goalkeepers also occupy an important role in 

ball-distribution and more information is required as to the physiological impact (i.e., 

fatigue response) from high-velocity jumping, diving, and kicking actions routinely 

performed.  

• Performance during isolated tests may discriminate football Goalkeepers from other 

playing positions. However, specific performance tests for Goalkeepers should be 

determined based on the unique physical and mental demands of their position; 

demands which remain to be determined. 

 

 
 

  
Parts of this chapter have been published in the following citation: 
 
White, A, Hills, SP, Cooke, CB, Battern, T, Kilduff, LP, Cook, CJ, 
Roberts, C, Russell, M. (2018): Match-play and performance test 
responses of soccer Goalkeepers: A review of current literature. 
Sports Med 2018; 48(11): 2497-2516. [DOI: 10.1007/s40279-018-
0977-2] [PMID: 30144021]  
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2.1 Introduction 

 
The Goalkeeper’s primary role in football is to protect his/her team’s goal, whilst a secondary 

purpose lies in ball-distribution during the initiation of an attack (Seaton & Campo, 2011). As 

the objective of football is to out-score the opposition, it stands to reason that the demands 

placed upon Goalkeepers have the potential to directly influence the outcome of a match. 

Indeed, as the only players permitted to legally handle the ball (when inside the penalty area) 

whilst the match is ‘live’, their positional role is not akin to that of other outfield playing 

positions. Therefore, Goalkeepers may possess a unique physical profile, and it is likely that 

further details about their match-play and training demands, in addition to performances 

throughout isolated testing scenarios, would benefit practitioners seeking to optimise training 

prescription for this bespoke playing population.      

 

In contrast to outfield players who cover ~10-12 km during a 90 min match (Russell et al, 2011, 

Russell et al, 2016, Mohr et al, 2003, Bangsbo et al, 2006, Krustrup et al, 2006, Di Salvo et al, 

2007, Di Salvo et al, 2009, Barnes et al, 2014, Stølen et al, 2005), including a sprint every  

~90 s (Mohr et al, 2003, Stølen et al, 2005), football Goalkeepers may cover 4-6 km on match-

day and perform only ~2 short sprints in this time (Di Salvo et al, 2008, Soroka et al, 2011, 

Malone et al, 2018). Conversely, empirical observations suggest that outfield players are rarely 

required to pass the ball distances ≥50 m, whereas Goalkeepers in their offensive role may 

make ~8-14 kicks∙match-1 into the opponent’s half (Hongyou et al, 2015). Such high-velocity 

actions may contribute substantially to a Goalkeeper’s overall match-load (Russell et al, 2011) 

and thus elicit a unique physiological response and post-match recovery profile when compared 

with other playing positions. However, limited attempts have been made to quantify the 

physical demands and/or physiological responses faced by football Goalkeepers during training 

and competition. 
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Empirical observations suggest that football Goalkeepers engage in an extended, individually 

led pre-match warm-up (~45-60 min) that incorporates a range of technical ball stopping and 

catching drills. During a match, Goalkeepers typically remain close to the goal-line and touch 

the ball only when defending an attack, re-starting the match via a goal-kick or free-kick, or 

re-distributing the ball following a ‘back-pass’ from a team-mate. Barring injury, Goalkeepers 

are seldom substituted, therefore must be conditioned to maintain their physical and skilled 

performance for the full duration of 90 min, or potentially 120 min plus penalties in the case 

of specific tournament matches.  

 

Goalkeeping at the professional level occupies a demanding competitive-weekly schedule 

(Abbott et al, 2023) with the unique demands of the position meaning that their training appears 

to be largely technically focused and typically involves multiple Goalkeepers (i.e., 3-4) who 

work within confined spaces, separately from outfield players (Figure 2.1). Whilst research by 

Otte et al. (2020) explored the views of Goalkeeping coaches relating to the positional demands 

for Goalkeeping and Goalkeeping training approaches, such research captured a small sample 

of Goalkeeping coaches’ perceptions and did not investigate the Goalkeeping session design 

structure throughout a week-long competitive microcycle. Whilst empirical evidence supports 

the requirement for Goalkeepers to engage with both training- (i.e., Goalkeeping training, 

training shooting, and small sided games) and match - (i.e., match, pre-match shooting, 

personal pre-match warm-up) specific scenarios over the course of a competitive week, further 

research is needed to appropriately assess the current design, implementation and implications 

of Goalkeeping training structures.  

 

Given the paucity of research attention afforded to this unique position, presumably due to 

challenges of recruiting sufficient sample sizes, this review sought to systematically appraise 
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literature which has profiled the performances of football Goalkeepers during match-play and 

isolated performance tests, with a view to informing practice and identifying opportunities for 

future research.  
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Figure 2.1 Weekly microcycle schedule for starting and substitute Goalkeepers during one and two match-weeks (Abbott et al, 2023). 

 



29 
 

2.2 Methodology 

 

Searches were conducted in the PubMed online database during March 2018. Key words 

relating to the sport (i.e., ‘soccer’, ‘football’) and position (i.e., ‘Goalkeeper’, ‘goal keeper’, 

‘goal-keeper’, ‘keeper’, ‘goalie’, ‘GK’) were entered in various combinations. Filters included: 

original publications in scientific journals published before March 2018, for which full-texts 

were available in English. Following removal of duplicates and screening of abstracts, the 

remaining full-text articles were assessed using a narrative review strategy. Articles were 

excluded on the basis that they: a) included no male participants, b) included no identifiable 

group with a mean age ≥16 years, c) did not report any aspects of Goalkeepers’ physical or 

skilled performance, d) focused on only isolated scenarios (e.g., penalty-kicks) within match-

play, e) included insufficient methodological details, and/or f) were review articles. Articles 

identified through other sources (e.g., those known to the authors) and references cited in the 

retrieved articles were also considered for inclusion.  

           

2.3 Findings and Discussion 

 
The original search strategy yielded 132 results. Following removal of duplicates, and 

screening of articles according to the six exclusion criteria, 23 records were retained. A further 

three records already known to the authorship group were included such that 26 records 

satisfied the criteria. Records were pooled into seven main themes, with eight documenting 

aspects of the match-day performance of football Goalkeepers (table 2.1), 12 investigating 

variables related to Goalkeepers’ strength and/or power (table 2.2), 11 records each profiling 

Goalkeepers’ linear or multidirectional sprint speeds (table 2.3) and aerobic capacities (table 

2.4), five reporting the outcomes of football-specific skill assessments (table 2.5), and three 

records which investigated other aspects of Goalkeepers’ performance, such as joint range of 
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motion (ROM) and motor co-ordination (2.6). Records incorporating multiple aspects were 

included in more than one category. 
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Table 2.1: Records investigating the match performance of football Goalkeepers 
Study Players  Data Collection Variables  Results 
! ! ! ! !

De Baranda et al. 
2008!

International GKs 
(n = 34). Observed 
over 54 matches.  

Systematic 
observation by four 
observers 

Physical and technical 
GK actions (#∙match!"). 

GKs performed 23.4±7.1 defensive technical actions∙match!" . 
Saves (9.96±3.8 #∙match!") and foot control (6.5±4.2 #∙match!") 
were the most frequent technical actions∙match!" .  
Most frequent physical action was displacement (18.87±6.0 
#∙match!"); particularly moving forward (8.8±3.8 #∙match!") 

     
Di Salvo et al. 
2008 

English Premier 
League GKs (n = 
62). Observed over 
102 matches.  

Multiple camera 
tracking system.  

TD and activity over 
various speed thresholds.  

GKs covered 5611±613 m∙match!"  including 56±34 m HSR 
(19.9-25.2 km∙h!").  
↔ for TD between halves.  
GKs performed 10±6 and 2±2 HS and SPR actions, 
respectively. 
Between-match CV% increased as speed of activity increased 
(walking CV%: 10.9; sprinting CV%: 104.2).  

     
Soroka and 
Bergier 2011 

International 
players (GK n 
unclear). Observed 
over 32 matches.  

Multiple-camera 
tracking system.  

TD. GKs covered ↓ TD (4183±647 vs 9394±623 - 11036±695 
m∙match!") than OP, and covered ~4 % ↑ TD in second-half 
(2133±391 m) than first-half (2049±293 m). 

     
Clemente et al. 
2013  

International 
players (n = 35 
GKs).  

Official FIFA 2010 
World Cup website: 
http://www.fifa.com/
worldcup/archive/so
uthafrica2010/index.
html  
 

TD (∙min!"), and % time 
in low-, medium-, high-
intensity activity.  

GKs covered ↓ TD (45.69±8.99 vs 109.94±6.04 m∙min!") and 
spent ↑ time in low-intensity activity than OP (97.8 vs 82.9%). 
 

Nassis 2013  International 
players (n = 105 
GKs). 

Data from official 
FIFA websites 
(http://www.fifa.co
m/worldcup/statistic
s/players/distancean
dspeed.html, and 

Goals conceded due to 
GK error.  

↔ for number of goals conceded due to GK error between sea 
level and altitudes ˃1400 m (0.4±0.6 vs 0.2±0.3 goals∙match!"). 

http://www.fifa.com/worldcup/archive/southafrica2010/index.html
http://www.fifa.com/worldcup/archive/southafrica2010/index.html
http://www.fifa.com/worldcup/archive/southafrica2010/index.html
http://www.fifa.com/worldcup/archive/southafrica2010/index.html
http://www.fifa.com/worldcup/
http://www.fifa.com/worldcup/
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www.fifa.com/world
cup/archive/southafr
ica2010/statistics/ind
ex.html). 

     
     
Hongyou et al. 
2015 !

Spanish La Liga 
GKs (n = 46). 
Observed over 744 
full-matches. !

Data provided by 
OPTA Sportsdata.     !

15 technical key 
performance indicators. !

GKs on high-level teams performed ↓ BT, Passes, PtFH, 
Interceptions, Clearances, YC, BR, Saves, Catches and LB, but 
↑ PA and AoPtFH than low-level teams. 
Opposition quality, match-outcome, and match-location 
influenced these relationships. !

! ! ! ! !
Padulo et al. 
2015 

Professional Italian 
players (n = 10 
GKs). Observed 
over 10 matches.  

Video time-motion 
analysis.       

Frontal actions, lateral 
actions, high-intensity 
distance, and number of 
changes of direction. 

GKs performed 52±24 forward actions (3.55±0.78 m) and 
40±28 lateral actions (3.70±2.12 m). 
GKs covered 270±163 m∙match!"  at HI.  
Higher level GKs (division C) covered 60% more HI distance 
than those one division below (385±21 vs 155±15 m∙match!"#).  

     
Malone et al. 
2018  

GK (n=1) from the 
tope league in the 
Netherlands. 
Observed over 43 
weeks.  

Wearable GPS and 
subjective wellness 
questionnaire.  

TD, average speed, 
accelerations/deceleration
s, player load, and 
subjective wellness.  

GK covered 5985±940 m on match-day (including warm-up), 
at average speed of 50±5 m∙min!" .  
GK performed 11±5 accelerations and 5±3 declarations >3 m∙s!

$. 

     
     

AoPtFH: Accuracy (% success) of pass made into the opponents half, BR: Ball recovered from opponent during open play, BT: Ball touches, CV%: Co-efficient 
of variation, GK(s): Goalkeeper(s), HI: High-intensity, HS: High speed , HSR: High-speed running, LB: Lost possession, n: Participant number, OP: Outfield 
players, PA: Pass accuracy (% of pass completion success), PtFH: Pass made into the opponents half, SPR: Sprint, TAU: Ratio of the distance between the 
shooter and GK, and GK’s current velocity, TD: Total distance, TTC: Time to contact, YC: Yellow cards, ↑: Higher/increased, ↔: No difference, ↓: 
Lower/decreased. 
!
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Table 2.2: Records investigating the strength and power of football Goalkeepers!

Study Players  Data Collection methods. Variables  Results 
     
Arnason et al. 
2004 

Professional 
Icelandic 
players (n = 16 
GKs). 

Pre-season fitness profiling.  
LPT (squat), and jump mat. 

Leg extensor power 
(smith machine back 
squat), CMJ, SL CMJ, 
and SJ height. 

GKs produced ↑ leg extensor power (1451±233 vs 1309±185 – 
1400±212 W) than OP. 
↔ for CMJ (~0.38 m) or SJ (~0.36 m) height between GKs and 
OP. 

     
Gil et al. 
2007 

Sub-elite 
Spanish players 
(n = 29 GKs).  

In season fitness profiling. 
Jump mat. 

SJ, CMJ, and 40 cm 
DJ height.  

↔ for SJ (~0.42 m), CMJ (~0.42 m), or DJ (~0.43 m) height 
between GKs and OP. 
↔ for CMJ height (~0.41 m) between selected and non-selected 
GKs. 

     
Sporis et al. 
2009 

Professional 
Croatian players 
(n = 30 GKs). 

Pre-season fitness profiling.  
Force platform. 

SJ and CMJ height. GKs had ↑ SJ (0.47±0.01 vs 0.42±0.04 – 0.44±0.03 m) and 
CMJ (0.49±0.02 vs 0.44 ±0.02 – 0.45±0.03 m) height than OP.  

     
Boone et al. 
2012  

Professional 
Belgian players 
(n = 17 GKs). 

Pre-season fitness profiling. 
Jump mat.  

SJ and CMJ height.  GKs had ↑ SJ height (0.42±0.03 vs 0.39±0.03 and 0.39±0.03 m) 
and CMJ height (0.46±0.03 vs 0.41±0.04 and 0.41±0.04 m) 
than FB and MF. 

     
Haugen et al. 
2013 

Professional, 
semi-
professional, 
and amateur 
Norwegian 
players (n = 45 
GKs). 

Longitudinal fitness 
profiling (stage of season 
unclear). 
Force platform.  

CMJ height. GKs had ↑ CMJ height (0.40±0.02 vs 0.38±0.04 m) than MF.  
GK CMJ height positively correlated with 0-20 m (r = 0.55; 
0.31 - 0.73) and 30-40 m (r = 0.61; 0.39 - 77) sprint velocities.  

     
Rebelo et al. 
2013 

Elite and sub-
elite U19 
Portuguese 
players (n =18 
GKs).  

In season fitness profiling. 
Jump mat (SJ, CMJ), 
isokinetic dynamometry 
(PT). 

SJ and CMJ height, 
and knee flexion and 
extension concentric 
PT at 90 °∙s %&" . 

↔ for SJ height (~0.41 m), CMJ height (~0.42 m), knee flexion 
PT (~117.0 Nm), or knee extension PT (~236.0 Nm) between 
elite and sub-elite GKs.   
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Nikolaidis et 
al. 2014 

Greek Division 
2-5 players (n = 
15 GKs). 

In season fitness profiling. 
Hand dynamometer (grip 
strength), back 
dynamometer (trunk/leg 
strength), Infrared timing 
system (CMJ), and cycle 
ergometer. 

Isometric grip, back, 
and back/leg strength, 
CMJ'  height, and PO 
during PWC"()  cycle 
ergometer test, 5x7 s 
incremental cycle 
ergometer test, and 
Wingate test. 

↔ for L (~48.31 kg) or R (~50.75 kg) hand grip, back (~146.09 
kg), or back/leg (~174.00 kg) strength between GKs and OP. 
↔ for CMJ'  height between GKs and OP (~0.37 m).  
↔ for absolute (~218 W) or relative (~2.70 W∙kg!") PWC"()  PO 
between GKs and OP. 
↔ for absolute (~1135 W) or relative (~14.09 W∙kg!") 5x7 s PO 
between GKs and OP.  
GKs had ↓ relative mean Wingate PO (8.2±0.7 vs 8.8±0.8 - 
9.1±0.6 W∙kg!") than OP, but ↔ for absolute mean PO (~656 
W), peak PO (~888 W), or relative peak PO (~11.0 W∙kg!") 
between GKs and OP. 

     
Deprez et al. 
2015  

Professional 
U19 Belgian 
players (n = 19-
20 GKs).  

In season fitness profiling. 
Infrared timing system. 

SBJ distance and CMJ 
height. 

↔ for SBJ distance (~2.30 m) or CMJ height (~0.38  m) 
between GKs and OP. 

     
Rebelo-
Gonçalves et 
al. 2015  

Regional elite 
and sub-elite 
U19 Portuguese 
players (n = 33 
GKs)  

In season fitness profiling. 
Infrared timing System.  

CMJ height.  ↔ for CMJ height between GKs and OP (~0.37 m). 

     
Ruas et al. 
2015  

Professional 
Brazilian 
players (n = 12 
GKs). 

Pre-season strength 
profiling. 
Isokinetic dynamometry. 

Concentric knee 
flexion and extension 
PT and eccentric knee 
flexion PT at 60°∙s!" . 

GKs had ↑ concentric knee flexion and extension PT in the PL 
(flexion: 182.0±35.0 vs 150.0±26.0 – 159.0±34.0 Nm, 
extension: 302.0±34.0 vs 244.0±36.0 – 266.0±27.0 Nm) and 
NPL (flexion: 162.0±31.0 vs 148.0±40.0 – 163.0±31.0 Nm) 
than all OP except CB.  
↔ for eccentric knee flexion PT between GKs and OP for PL 
(~247.0 Nm) or NPL (~211.0 Nm).    

     
Bona et al. 
2017  

Provincial U17 
Brazilian 

Pre-season fitness profiling. 
Isokinetic dynamometry. 

Concentric knee 
flexion and extension 
PT at 60 and 300 °∙s-" .  

↑ knee flexion and extension PT in the NPL in GKs (flexion: 
143.0±10.9, extension: 280.0±14.0 Nm) than FB (flexion: 
117.5±11.5, extension: 236.0±14.8 Nm), DM (flexion: 
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players (n = 2 
GKs).  

121.4±16.1, extension: 237.1±43.3 Nm), MF (flexion: 
96.6±9.2, extension: 195.0±21.8 Nm), and F (flexion: 
120.5±32.2, extension: 236.1±53.6 Nm) at 60 °∙s-" .  
↔ for flexion (~141.9 Nm) or extension (~281.3 Nm) PT in the 
PL between GKs and OP at 60 °∙s-" . 
GKs  had ↑ flexion and extension PT in the PL (flexion 
92.3±20.4 vs 78.4±10.9, 87.6±8.5, 67.4±10.2, and 85.6±13.0 
Nm, extension: 130.3±8.2 vs 119.0±14.5, 119.3±11.2, 
100.2±10.8, and 124.9±11.3 Nm) and NPL (flexion 94.2±20.9 
vs 76.9±9.4, 86.2±14.7, 61.7±6.2, and 84.3±16.8 Nm, 
extension: 127.1±6.9 vs 117.4±16.1, 123.4±14.0, 95.4±6.4, and 
125.0±16.9 Nm) than FB, DM, MF, and F at 300 °∙s-" .  
 

Towlson et 
al. 2017 

Professional 
U18 English 
players (n = 10 
GKs). 

In season fitness profiling. 
Jump mat. 

CMJ height. ↔ for CMJ height between GKs and OP (~0.31 m).  

BM: Body mass, CB: Centre backs, CMJ: Countermovement jump, CMJA: CMJ with arm swing permitted, DJ: Drop jump, F: Forwards, FB: 
Fullbacks, GKs: Goalkeepers, L: left, LPT: Linear position transducer,  MF: Midfielders, !"#$%&'()(*%!'#!+,-.&/#0$1"#02!3*&.4.&&.5#6(,-/#OP: Outfield 
players, PL: Preferred limb, PO: Power output, PT: Peak torque, PWC170: Power work-capacity at 170 beats∙min-1 test (2x3 min cycle ergometer 
test against incremental external load), R: Right, SBJ: Standing broad jump, SJ: Squat jump, U: Under, ↑: Higher/increased , ↔: No difference, ↓: 
Lower/decreased. 
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Table 2.3: Records investigating the linear and multidirectional speed of football Goalkeepers!
Study Players  Data Collection methods Variables  Results 

!     
Taşkin 
2008 

Professional 
Turkish players (n 
= 42 GKs). 

In season skill assessment. 
Electronic timing gates 
(linear sprint) and handheld 
stopwatch (four-line test). 

30 m sprint and 
four-line test 
times.  

↔ for 30 m sprint (~4.26 s) or four-line (~14.19 s) time between GKs 
and OP.  

Gil et al. 
2007  

Sub-elite Spanish 
players (n = 29 
GKs).  

In season fitness profiling.  
Electronic timing gates. 

30 m sprint 
(flying start) and 
30 m slalom time. 

GKs had ↑ 30 m sprint (3.83 vs 3.51 s) and 30 m slalom (4.97 vs 4.56 
s) times than F.  
↔ for 30 m sprint (~3.86 s) or 30 m slalom (~5.06 s) times between 
selected and non-selected GKs. 

     
Aziz et al. 
2008  

Professional 
Singapore players 
(n = 16 GKs). 

Pre-season fitness profiling.  
Electronic timing gates.  

6 x 20 m rRSA 
(FST and TST).  

GKs had ↑ TST than OP (26.00±0.91 vs 25.39±0.90 s). 
↔ for FST between GKs and OP (~3.12 s).  

Sporis et 
al. 2009  

Professional 
Croatian players 
(n = 30 GKs). 

Pre-season fitness profiling.  
Electronic timing gates 

5 m, 10 m, and 20 
m sprint times.  

GKs had ↑ 10 m (2.35±0.80 vs 2.03±0.90 - 2.23±0.50 s) and 20 m 
(3.51±0.90 vs 3.28±0.70 - 3.43±0.80 s) sprint times than OP. 
↔ for 5 m sprint time between GKs and OP (~1.45 s).  

Kaplan 
2010 

Amateur Turkish 
players (n = 9 
GKs).  

In season fitness profiling. 
Electronic timing gates.  

7 x 34.2 m rRSA 
incorporating 
slalom (time for 
each sprint, FST, 
MST).  

↔ for MST (~7.72s), FST (~7.49 s), fatigue index (~0.48 s), or time 
to complete any of sprints 1-7 between GKs and OP.  
↔for time to complete any of sprints 1-7 for GKs (~7.67-7.72 s).  

Boone et 
al. 2012  

Professional 
Belgian players (n 
= 17 GKs). 

Pre-season fitness profiling.  
Electronic timing gates.  

10 m sprint (0-5 
m, and 5-10 m 
time), and 5 x 10 
m sprint time.  

GKs had ↑ 0-5 m and 5-10 m times (1.46±0.07 and 0.76±0.06 s vs 
1.43±0.04 and 0.72±0.04 s, respectively) than F. 
GKs had ↑ 5 x 10 m times (12.32±0.44 vs 12.01±0.25 and 12.09±30 s, 
respectively) than F and MF. 
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Haugen et 
al. 2013  

Professional, 
semi-professional, 
and amateur 
Norwegian 
players (n = 58 
GKs). 

Longitudinal fitness 
profiling (stage of season 
unclear). 
Electronic timing gates.  

40 m sprint (0-10 
m, 10-20 m, 20-
30 m, and 30- 40 
m split times).  

GKs covered 0-10 m in 1.55±0.06 s, 10-20 m in 1.27±0.05 s, 20-30 m 
in 1.18±0.04 s, and 30-40 m in 1.17±0.05 s. 
GKs had ↓ 0-20 m velocity (~7.10 vs ~7.35 and ~7.23 m∙s-" , 
respectively) than F and DF.  

     
Rebelo et 
al. 2013  

Elite and sub-elite 
U19 Portuguese 
players (n =18 
GKs).  

In season fitness profiling. 
Electronic timing gates.  

30 m sprint (5 m 
and 30 m times) 
and T-test time.  

↔ for 5 m (~1.03 s), 30 m (~4.31s), or T-test (~9.02 s) times between 
elite and sub-elite GKs 

Deprez et 
al. 2015  

Professional U19 
Belgian players (n 
= 16-20 GKs).  

In season fitness profiling. 
Electronic timing gates 
(sprints) and handheld 
stopwatch (T-test). 

4 x 30 m rRSA 
(fastest 0-5 m and 
30 m time), and 
T-test time.  

GKs had ↑ 30 m sprint time (4.44±0.15 vs 4.28±0.14 s) than F. 
↔ for 5 m time (~1.08 s) between GKs and OP.  
↔ for T-test time (left: ~8.52 s, right: ~8.61 s) between GKs and OP.   

Rebelo-
Gonçalve
s et al. 
2015  

Regional elite and 
sub-elite U19 
Portuguese 
players (n = 33 
GKs). 

In season fitness profiling.  
Electronic timing gates.  

7 x ~30 m rRSA 
(including slalom) 
TST, and 10 x 5 
m shuttle TST. 

↔ for rRSA TST between GKs and OP (~54.66 s). 
GKs had ↑ 10 x 5 m shuttle TST (18.62±0.94 vs18.21±0.67 s) than 
OP. 

     
Towlson 
et al. 
2017  

Professional U18 
English players (n 
= 10 GKs). 

In season fitness profiling. 
Electronic timing gates. 

20 m sprint (10 m 
and 20 m times) 
and T-test time 

GKs had ↑ 10 m [1.65 (1.61–1.67) vs 1.60 (1.58–1.63) s] and 20 m 
[2.94 (2.88–2.99) vs 2.84 (2.80–2.87) s] sprint time than WM only. 
↔ for T-test time between GKs and OP (~9.33 s). 

DF: Defenders, F: Forwards, FST: Fastest sprint time, GK: Goalkeepers, MF: Midfielders, MST: Mean sprint time, !"#$%&'()(*%!'#!+,-.&/#OP: Outfield 
players, rRSA: Running repeated sprint ability test, TST: Total sprint time, U: Under, WM: Wide midfielders, ↑: Higher/increased, ↔: No 
difference, ↓: Lower/decreased. 
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Table 2.4: Records examining the maximal aerobic capacity of football Goalkeepers 
 
Table IV: 7.)2&58#.9%,(!(!:#';.#,%9(,%6#%.&2-()#)%*%)('<#24#422'-%66#=2%6>..*.&8 
Study Players  Data Collection Variables  Results 

!     
Arnason et 
al. 2004  

Professional 
Icelandic players 
(n = 15 GKs) 

Pre-season fitness profiling.  
Inspired/expired gas during 
incremental treadmill test. 

V̇O$*+, .  GKs had ↓ V̇O$*+,  relative to BM (57.3±4.7 vs 62.8±4.4 – 63.0±4.4 
ml∙kg!"  ∙min!") than OP.  

Tahara et al. 
2006  

High school U18 
Japanese players 
(n = 6 GKs).   

Fitness profiling (stage of 
season unclear). 
Inspired/expired gas during 
incremental treadmill test. 

V̇O$*+, . GKs had ↓ V̇O$*+,  relative to BM (54.2±4.5 vs 61.4±5.3 ml∙kg!"  ∙min!") 
than OP, but ↔ for absolute V̇O$*+,&(~3.87 L∙min!") between GKs and 
OP.  

Gil et al. 
2007  

Sub-elite Spanish 
players (n = 29 
GKs).  

In season fitness profiling. 
Estimated from Astrand 
cycle ergometer test. 

V̇O$*+, . GKs had ↓ absolute V̇O$*+,  (3.63±0.92 vs 4.13±0.97 - 4.37±1.09 L∙min!

") and V̇O$*+,  relative to BM (48.4±11.1 vs 57.7±9.9 - 62.4±10.7 ml∙kg!

"  ∙min!") than OP.  
↔ in V̇O$*+,  relative to BM (~48.4 ml∙kg!"  ∙min!") between selected and 
non-selected GKs.  

Aziz et al. 
2008  

Professional 
Singaporian 
players (n = 16 
GKs). 

Pre-season fitness profiling. 
Estimated from beep test.  

V̇O$*+, . GKs had ↓ V̇O$*+,  relative to BM (50.2±5.3 vs 54.3±3.4 ml∙kg!"  ∙min!") 
than OP.  

Sporis et al. 
2009  

Professional 
Croatian players 
(n = 30 GKs). 

Pre-season fitness profiling.  
Inspired/expired gas during 
incremental treadmill test.  

V̇O$*+, , 
HR*+, , 
maximal 
running 
speed, and 
BLa upon 
completion.  

GKs had ↓ V̇O$*+,  relative to BM (50.5±2.7 vs 58.9±2.1 - 62.3±3.1 
ml∙kg!"  ∙min!") and BLa upon completion (9.3±3.1 vs 10.5±3.1 - 
13.3±1.9 mmol∙L!") than OP. 
↔ for HR*+,  (~189 beats∙min!") or maximal running speed (~15.4 km∙h!

") between GKs and OP. 

Boone et al. 
2012  

Professional 
Belgian players (n 
= 17 GKs). 

Pre-season fitness profiling. 
Inspired/expired gas during 
incremental treadmill test. 

V̇O$*+, , and 
LT.  

GKs had ↓ V̇O$*+,&relative to BM (52.1±5.0 vs 55.6±3.5 - 61.2±2.7 
ml∙kg!"  ∙min!") and ↓ LT (12.7±1.4 vs 13.4±0.6 – 14.4±0.7 km∙h!") than 
OP.  
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Rebelo et al. 
2013  

Elite and sub-elite 
U19 Portuguese 
players (n =18 
GKs).  

In season fitness profiling. 
Yo-Yo IR2 test.   

TD. ↔ for TD between elite and sub-elite GKs (~992 m). 

     
Deprez et al. 
2015  

Professional U19 
Belgian players (n 
= 8 GKs).  

In season fitness profiling. 
Yo-Yo IR1 test. 

TD. GKs covered ↓ TD (1575±213 vs 2316±540 - 2353±391 m) than OP.   

     
Rebelo-
Gonçalves et 
al. 2015  

Regional elite and 
sub-elite U19 
Portuguese 
players (n = 33 
GKs)  

In season fitness profiling. 
Beep test.  

TD. GKs covered ↓ TD (1519±424 vs 1777±620 m) than OP. 

Towlson et 
al. 2017  

Professional U18 
English players (n 
= 10 GKs). 

In season fitness profiling. 
Beep test. 

TD. ↔ for TD between GKs and OP (~2223 m).  

Marcos et al. 
2018  

Professional 
Cypriot players (n 
= 18 GKs).  

Pre-season fitness profiling. 
Inspired/expired gas during 
incremental treadmill test. 

V̇O$*+,-  GKs had ↓ V̇O$*+,  relative to BM (51.5±5.7 vs 56.1±6.3 and 56.5±6.9 
ml∙kg!"  ∙min!") than MF and WG only.  
 

BM: Body mass, BLa: Blood lactate concentration, GKs: Goalkeepers, HRmax: Maximum heart rate, LT: Lactate threshold, MF: Midfielders, !"#
$%&'()(*%!'#!+,-.&/#OP: Outfield players, TD: Total distance, U: Under, WG: Wingers, ↑: Higher/increased, ↔: No difference, ↓: Lower/decreased. 
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AU: Arbitrary units, DF: Defenders, F: Forwards, GK: Goalkeepers, !"#$%&'()(*%!'#!+,-.&/#OP: Outfield players, U: Under, ↑: Higher/increased, ↔: 
No difference ↓: Lower/decreased. 

Table 2.5: Records investigating the football-skill performance of football Goalkeepers!
"#$%&! '()&*+,! ! -)#)!./((*0#1/2!3*#4/%, ! 5)+1)6(*,! ! 7*,$(#, !

! ! ! ! !
Taşkin 
2008  

Professional 
Turkish players (n 
= 42 GKs). 

In season skill assessment. 
Handheld stopwatch. 

Dribbling speed 
(time to complete) 

GKs took ↑time to complete (21.14±0.58 vs 20.52±0.38 - 
20.69±0.59 s) than OP.  

     
Erkmen 
2009  

Professional 
Turkish players (n 
= 47 GKs). 

In season skill assessment.  
Subjectively scored 0-6. 

Heading accuracy 
(score when 
received from in 
front, and from the 
right).  

GKs scored ↓ than F (6.94±3.38 vs 9.41±3.31 AU) when 
receiving from in front. 
GKs scored ↓than DF and F (4.32±3.15 vs 6.13±3.45 and 
8.53±3.48 au) When receiving from the right,  

     
Rebelo et 
al. 2013  

Elite and sub-elite 
U19 Portuguese 
players (n =18 
GKs).  

In season fitness profiling. 
Electronic timing gates 
(dribbling speed).   

Ball control (# 
touches) and 
dribbling speed 
(time to complete). 

↔ for ball control (~106 touches) or dribbling speed (~16.89 s)  
between elite and sub-elite GKs.  

     
Deprez et 
al. 2015  

Professional U19 
Belgian players (n 
= 17 GKs).  

In season fitness profiling. 
Handheld stopwatch. 

UGent dribbling 
test time to 
complete. 

GKs took ↑ time (20.52 ± 2.06 vs 17.77±1.19 - 18.27±1.32 s) 
than OP.   

     
Rebelo-
Gonçalves 
et al. 2015  

Regional elite and 
sub-elite U19 
Portuguese 
players (n = 33 
GKs)  

In season fitness profiling. 
Observer counting (touches, 
passes), observer scoring 
(shooting accuracy), and 
hand-held stopwatch 
(dribbling speed).  

Ball control (# 
touches), short 
passing (# passes in 
20 s), shooting 
accuracy (# points), 
and dribbling speed 
(time to complete).  

↔ for ball control (~149 touches) between GKs and OP. 
GKs completed ↓ passes (12±3 vs 24±2 passes) and had ↑ 
dribbling time (12.96±0.88 vs 12.41±0.69 s) than OP. 
GKs had ↑ shooting accuracy (23±3 vs 10±3 points) than OP 
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Table 2.6: Records investigating other aspects of performance in football Goalkeepers!
"#$%&! '()&*+,! ! -)#)!./((*0#1/2 ! 5)+1)6(*,! ! 7*,$(#, !

! ! ! ! !
Arnason et 
al. 2004  

Professional 
Icelandic players (n 
= 24 GKs). 

Pre-season fitness 
profiling. 
Photograph analysis 
and goniometry. 

Hamstrings, 
adductors, rectus 
femoris, and hip 
flexors ROM. 

GKs had ↑ Hip flexor (181.4±6.5 vs 178.5±5.8 - 179.0±5.1°) and 
rectus femoris (138.5±8.0 vs 134.0±7.1 - 134.7±7.3°) ROM than OP. 
 

Nikolaidis et 
al. 2014  

Greek Division 2-5 
players (n = 15 
GKs). 

In season fitness 
profiling. 
SAR test. 

ROM. ↔ for SAR ROM (~25.7 cm) between GKs and OP.  

Deprez et al. 
2015  

Professional U19 
Belgian players (n 
= 16-20 GKs).  

In season fitness 
profiling. 
SAR test, and KTK 
test. 

ROM, and gross 
motor coordination.  

↔ for SAR ROM (~27.4 cm) between GKs and OP. 
↔ for motor coordination (~72 AU) between GKs and OP. 

AU: Arbitrary units, GK: Goalkeepers, KTK: Körperkoordination Test für Kinder, !"#$%&'()(*%!'#!+,-.&/#OP: Outfield players, ROM: Range of 
motion, SAR: Sit and reach, U: Under, ↑: Higher/increased, ↔: No difference, ↓: Lower/decreased.
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2.4 Match performance of football Goalkeepers 

 
Whilst some authors have used notational analysis or data from official tournament websites 

to provide counts of technical actions, others have employed various forms of player-tracking 

in an effort to quantify the physical demands faced during match-play (table 2.1). Accordingly, 

the eight records that have investigated the on-field performance of football Goalkeepers have 

been categorised into those focusing on either Goalkeepers’ physical or technical performance. 

 

!"#"$%&'()*+,-%./01203,4+/%

 
It is widely reported that outfield players cover ~10-12 km∙match-1 (Russell et al, 2011, Russell 

et al, 2016, Mohr et al, 2003, Bangsbo et al, 2006, Krustrup et al, 2006, Di Salvo et al, 2007, 

Di Salvo et al, 2009, Barnes et al, 2014, Stølen et al, 2005) or up to ~14 km if matches require 

extra-time (Russell et al, 2015), but unsurprisingly Goalkeepers seldom appear to achieve such 

distances. When observed via a multi-camera tracking system, English Premier League (EPL) 

Goalkeepers recorded ~5611 m∙match-1 (Di Salvo et al, 2008), whereas international 

Goalkeepers elsewhere have averaged ~4183 m∙match-1 (Soroka., 2011) and elicited rates of 

~46 m∙min-1 (Clemente et al, 2013). Additionally, a Dutch professional Goalkeeper on match-

day (including warm-up) accumulated ~5985 m (Malone et al, 2018). Irrespective of 

differences between studies, these distances represent ~50% of those covered by outfield 

players (Russell et al, 2011, Russell et al, 2016, Mohr et al, 2003, Bangsbo et al, 2006, Krustrup 

et al, 2006, Di Salvo et al, 2007, Di Salvo et al, 2009, Barnes et al, 2014, Stølen et al, 2005), 

and may explain why no between-half declines in total distance (TD) have been observed 

within any intensity threshold for international or EPL Goalkeepers (Di Salvo et al, 2008, 

Soroka et al, 2011). 
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Indeed, where outfield players are concerned, the greater between-half decrements in high-

intensity running (HIR) for midfielders compared to other positions (Di Salvo et al, 2009, 

Rampinini et al, 2007), and for ‘top-class’ versus ‘moderate-class’ players (Mohr et al, 2003), 

indicates that the magnitude of performance decline is positively influenced (η2 = 0.04-0.10) 

by the overall amount of activity being performed (Rampinini et al, 2007). Notably, the 

disproportionate increase in the number of goals scored during the final 15 min of match-play 

(Reilly, 1997, Njororai, 2013), and suggestions that progressive fatigue of outfield players may 

increase the number of scoring opportunities, means that the ability of Goalkeepers to maintain 

physical and technical proficiency for the duration of match-play may be crucial.  

 

Such conjectures may be particularly relevant when considered alongside empirical 

observations that Goalkeepers report high levels of mental fatigue over the course of a match, 

which has demonstrated the potential to influence both physical and skilled performance 

(Smith et al, 2016). In addition, Goalkeepers may face lengthy periods during which they are 

not directly involved with play, which may deleteriously affect their ability to subsequently 

produce high-degrees of muscular force. Indeed, half-time research in outfield players has 

demonstrated that declines (~2°C) in muscle (Tm) and core (Tcore) temperature following ~15 

min of inactivity are accompanied by significant reductions in countermovement jump (CMJ) 

peak power output and sprinting performance (Mohr et al, 2004, Kilduff et al, 2013, Russell et 

al, 2015). 

 

In a study of EPL Goalkeepers, only ~1% of TD (~56 m) consisted of high-speed running 

(HSR; defined as 19.9-25.2 km∙h-1), whereas the majority of distance (~4025 m) consisted of 

walking, with only ~10 high-speed runs and ~2 sprint (>25.2 km∙h-1) actions performed per 

match (Di Salvo et al, 2008). Although empirical observations posit that these metrics may be 
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heavily influenced by other contextual variables (e.g., opposition quality, playing formation 

etc.), no study has investigated such suggestions to the authors’ knowledge. When international 

Goalkeepers’ activities were categorised by intensity, ~98% of time was spent in the low-

intensity threshold, compared with ~83% for outfield players (Clemente et al, 2013). Moreover, 

Goalkeepers on match-day (including the warm-up) may perform as few as ~11 and ~5 high-

speed (defined as >3 m∙s-2) accelerations and decelerations, respectively (Malone et al, 2018). 

Conversely, professional outfield players perform up to ~14 high-intensity accelerations and 

~24 high-intensity decelerations in a single 45 min half (Russell et al, 2016). However, caution 

must be exercised when interpreting traditional Global Positioning System (GPS) metrics in 

isolation, as other physically demanding actions such as high-velocity kicking, jumping, 

throwing, and diving are likely to increase the overall physical load experienced by 

Goalkeepers (Russell et al, 2011).  

 

Other studies have used observational techniques to identify the type of activities performed 

by Goalkeepers during match-play. During the 2002 World Cup, the most common movement 

preceding a technical action was ‘displacement’ (~19 #∙match-1), with movements forward (~9 

#∙match-1) being the most frequent (De Baranda et al, 2002). Dives (~6 #∙match-1) and jumps 

(~4 #∙match-1) were performed less often but appear empirically to represent moments of 

paramount importance during a match (i.e., to prevent scoring opportunities). When Italian 

professional Goalkeepers were observed during 10 official matches, a total of ~52 forward and 

~40 lateral running actions were performed per match, moving on average ~3.6-3.7 m (Padulo 

et al 2015). These Goalkeepers covered ~270 m∙match-1 at high-intensities, which exceeds the 

HSR distances (~56 m) observed for EPL Goalkeepers (Di Salvo et al, 2008). However, such 

inconsistencies may be attributable to methodological differences, as the former study (Padulo 

et al 2015) defined ‘high-intensity’ to include any action in response to a potential threat on 



 
 

 

45 

goal, rather than the velocity thresholds (i.e., 19.9-25.2 km∙h-1) employed in the EPL study. In 

addition, Division C Italian Goalkeepers covered 60% more high-intensity distance than those 

one division below (Padulo et al 2015). 

 

The substantially lower distances covered by Goalkeepers when compared with their outfield 

counterparts may have important implications for training and recovery practices. Observations 

that physical performance is at least maintained between halves (Di Salvo et al, 2008, Soroka 

et al, 2011) suggest that Goalkeepers accumulate minimal amounts of physical fatigue during 

match-play. In addition, a professional Goalkeeper has been reported to cover 2553–3742 m at 

43–49 m∙min-1 during an in-season training session (Malone et al, 2018), compared with 4203–

6515 m at 74–89 m∙min-1 for other positions (Malone et al, 2015). Despite covering less TD 

during training when compared to match-play, Goalkeepers may record equivalent or greater 

values for high-intensity accelerations (~12) and decelerations (~7), and GPS-derived player 

loading metrics during a midweek training session than on the whole of match-day itself 

(Malone et al, 2018). It is therefore possible that for some specific variables, Goalkeepers 

experience lower physical loads on match-day when compared to certain training types (e.g., 

the number of dives performed in match-play may be less than in a shot stopping-specific 

training session).  In light of the above, further investigation into the physical demands of 

various Goalkeeper-specific training modalities would aid practitioners in the planning and 

delivery of Goalkeeping training sessions and recovery modalities.      

 
!"#"!%5/+'4*+,-%./01203,4+/%%

 
The unique nature of the position means that Goalkeepers must possess different skills from 

those of other players who are not required to save, catch, block, punt, or punch the ball. 

However, studies investigating Goalkeepers’ technical performance during match-play have 
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reported inconsistent results, perhaps due to differences in methodology, terminology, and the 

inherent influence of situational factors on the pattern of football match-play (Dellal et al, 2011, 

Bradley et al, 2011, Bradley & Noakes, 2013). De Baranda et al, (2002), reported that 

international Goalkeepers performed ~23 defensive technical actions over 90 min, of which the 

most frequent actions were ‘saves’ (i.e., blocking a scoring opportunity; ~10.0 #∙match-1). 

Although an investigation of Spanish professional Goalkeepers reported a lower incidence 

(~2.9 #∙match-1) of saves (Hongyou et al, 2015), these studies reinforce that the main defensive 

role of football Goalkeepers is preventing scoring opportunities and confirm that these events 

occur relatively infrequently during a match, although they may be modulated by various 

contextual factors. 

 

When league standing was used to group Spanish La Liga clubs into high, intermediate, and 

low-standard teams, Goalkeepers on high-standard teams (i.e., top six league positions) made 

fewer saves than those on low-standard teams (~2.9 vs ~3.4 #∙match-1 ) and also performed 

fewer touches of the ball, passes, interceptions, clearances, and catches (Hongyou et al, 2015). 

Such findings are analogous to observations in outfield players in which league position 

influences the number of technical involvements during match-play (Rampinini et al, 2009). 

However, whilst outfield players on higher-standard teams may perform technical actions (i.e., 

dribbles, shots, passes, and tackles) with greater frequency than their lower-standard 

counterparts, the mostly defensive nature of the position means that for Goalkeepers this 

relationship appears to exist in reverse (Hongyou et al, 2015).  

 

With regards to the influence of opposition, Goalkeepers on low and intermediate-standard 

teams made more saves when facing high-standard opposition (i.e., ~4.2 and ~4.3 #∙match-1, 

respectively) than when facing other low-standard teams (i.e., ~2.9 and ~3.4 #∙match-1, 
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respectively) (Hongyou et al, 2015). Conversely, Goalkeepers on high-standard teams made 

more saves when facing low-standard opposition than when facing intermediate or other high-

standard teams. Such counterintuitive findings may be attributable to differences in playing 

style/formation when high-standard teams face lesser opposition, whereby adopting a more 

expansive approach may create opportunities for the opposition to counter-attack. It is also 

possible that in an effort to mitigate the effects of fatigue across a season, managers of high-

standard teams may field a ‘second-string’ starting 11 when playing against teams perceived 

to be of a lower-standard. Speculatively, the potentially weakened defensive line-up may 

permit a greater number of shots on goal than when first-choice players are selected.  

 

As may be expected, La Liga Goalkeepers on low-standard teams were required to make more 

saves in matches that they lost (~3.9 #∙match-1) compared to those drawn or won (~2.9 #∙match-

1), whereas match-outcome exerted no influence on the number of saves for Goalkeepers on 

teams classed as intermediate or high-standard (Hongyou et al, 2015). Finally, low and 

intermediate-standard Goalkeepers made more saves when playing away (~3.7 and ~4.1 

#∙match-1, respectively) than when playing at home (~3.1 and ~3.2 #∙match-1), yet location had 

no effect for high-standard Goalkeepers. Therefore, whilst professional Goalkeepers may make 

relatively few saves (~2-10 #∙match-1) over the course of 90 min (Hongyou et al, 2015, De 

Baranda et al, 2002), a number of factors appear to modulate this response. In addition, because 

the ability to obstruct shots on goal has clear relevance to the overall score, these actions may 

be considered amongst the most important moments during a match. Accordingly, although 

limited research exists pertaining to the design of Goalkeeping sessions (Otte et al. 2020), 

empirical observations suggest that saves comprise a substantial portion of Goalkeepers’ 

position-specific training as they seek to minimise the number of goals conceded (~0.2-0.4 

#∙match-1) as a direct result of Goalkeeper error (Nassis, 2013).  
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2.5 Strength and power of football Goalkeepers 

 
Twelve eligible records have investigated Goalkeepers’ force-production capabilities (Table 

2.2), with the majority employing jump protocols or assessments of strength during isometric 

or isotonic muscle actions. Given the synergistic role of the hamstrings and quadriceps during 

football-specific actions such as kicking and running, it is unsurprising that these muscle 

groups have been the primary focus of many investigations.  

 

When tested using isokinetic dynamometry at an angular velocity of 60°∙s-1, professional 

Brazilian Goalkeepers demonstrated greater concentric knee flexor and extensor peak torque 

(PT) compared with all outfield positions except for centre-backs (Ruas et al, 2015). However, 

when knee flexion was tested eccentrically, no differences existed between these positions. 

This latter finding may be attributable to the role of the hamstring musculature acting 

eccentrically during sprinting and decelerating tasks (Schache et al, 2012), and related to the 

additional sprinting volume, and thus development of eccentric strength, in outfield players 

compared with Goalkeepers during training and match-play (Di Salvo et al, 2007, Di Salvo et 

al, 2009, Di Salvo et al, 2008, Malone et al, 2018, Malone et al, 2015). Brazilian under-17 

provincial players also performed concentric knee flexion and extension at 60°∙s-1, and whilst 

Goalkeepers generated higher PT than all outfield players except defenders, this was only true 

in their non-preferred limb (Bona et al, 2017).  

 

Conversely, when the angular velocity was increased to 300°∙s-1, Goalkeepers and defenders 

produced higher flexion and extension PT in both%limbs versus all other positions (Bona et al, 

2017). The differential findings for preferred versus non-preferred limb may indicate greater 

bilateral symmetry for Goalkeepers and defenders than players in other positions. Indeed, 

whilst Goalkeepers in this investigation demonstrated between-limb deficits in PT of ~1.5-
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3.7% when tested at 60°∙s-1, the corresponding deficits were ~11.3% and ~10.0% for fullbacks 

and midfielders, respectively (Bona et al, 2017). In contrast, a study of Greek professional 

players, identified no influence of playing position on isometric grip, leg, or leg and back 

strength (Nikolaidis et al, 2014).  

 

Using a linear position transducer, professional Icelandic Goalkeepers recorded higher 

concentric power outputs during Smith machine back squats (~1451 vs ~1309-1400 W), when 

compared with all outfield positions (Arnason et al, 2004). However, no differences were 

observed for squat jump (SJ; ~0.36-0.38 m) or CMJ (~0.38-0.39 m) height; perhaps because 

the Goalkeepers were significantly heavier than their outfield counterparts. Similarly, sub-elite 

Spanish Goalkeepers achieved similar SJ (~0.39-0.42 m), CMJ (~0.41-0.43 m), and drop jump 

(DJ; ~0.41-0.44 m) heights relative to outfield players of the same level (Gil et al, 2007). No 

differences in CMJ height (~0.37-0.38 and ~0.30-0.32 m) between positions were observed 

either for under-19 Portuguese (Rebelo-Gonçalves et al, 2015) or under-18 English players 

(Towlson et al, 2017). Moreover, no differences in CMJ height (~0.36-0.38 m) or standing 

broad jump distance (~2.19-2.30 m) were identified amongst professional Belgian under-19 

Goalkeepers and outfield players (Deprez et al, 2015) and Nikolaidis et al, (2014), reported 

homogeneity across positions (~0.37-0.41 m) when CMJ was performed with an arm-swing.  

 

Other studies have suggested differential jump performance between Goalkeepers and other 

positions. Using pooled data from professional, semi-professional, and amateur Norwegian 

players, Haugen et al, 2013, highlighted greater CMJ height (~0.40 vs ~0.38 m) for 

Goalkeepers versus midfielders. Additionally, professional Belgian Goalkeepers jumped 

higher in the SJ (~0.42 vs ~0.39 m) and CMJ (~0.46 vs ~0.41 m) than fullbacks and midfielders 

(Boone et al, 2012), whilst SJ (~0.47 vs ~0.42-0.44 m) and CMJ (~0.49 vs ~0.44-0.45 m) 
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performances were superior for professional Croatian Goalkeepers than all outfield groups 

(Sporis et al, 2009). Conflicting findings between studies may be reconciled with reference to 

the populations under investigation. Indeed, it appears that jump performance is largely unable 

to distinguish Goalkeepers from other positions where under-19 players are concerned (Rebelo-

Gonçalves et al, 2015, Towlson et al, 2017, Deprez et al, 2015), whereas the greater jump 

heights demonstrated by senior professional Goalkeepers versus outfield players (Haugen et 

al, 2013, Bonne et al, 2012, Sporis et al, 2009), suggest the importance of explosive power for 

Goalkeepers at the highest level.  

 

Empirical observations also suggest that match demands may differ between playing levels and 

according to opponents’ playing ‘style’. Goalkeepers in competitions where opposition teams 

frequently employ high crosses as an attacking ploy may be required to jump higher and more 

frequently than those where the ball is mostly kept low to the ground. Such observations may 

be important from a training perspective as practitioners must ensure that Goalkeepers are 

physically prepared for the rigours of match-play, with particular reference to the specific 

demands faced. The influence of playing level on Goalkeepers’ force production is further 

highlighted by observations that elite under-19 Goalkeepers generated greater knee flexion 

(~117 vs ~91 Nm), and extension (~236 vs ~202 Nm) PT, and tended to perform better in the 

SJ (~0.41 vs ~0.34 m) and CMJ (~0.42 vs ~0.33 m) than their sub-elite counterparts (Rebelo 

et al, 2013). However, the implications of strength/power capacity for player selection are less 

apparent, and no difference in CMJ performance (~0.41-0.42 m) was identified amongst sub-

elite Goalkeepers, between those selected and those ‘dropped’ at the end of the season (Gil et 

al, 2007).  
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Nikolaidis et al, (2014), assessed the anaerobic power of senior Greek players using three cycle 

ergometer assessments and observed no differences in power output between Goalkeepers and 

outfield players in any of the three protocols. However, when corrected for body mass 

Goalkeepers produced lower mean power (~8.2 vs ~8.8-9.1 W∙kg-1) than their outfield 

counterparts during a Wingate test. Nevertheless, caution should be exercised when drawing 

conclusions from cycling assessments, as these modalities bear little resemblance to the jumps 

and dives performed by Goalkeepers during match-play.  

 

2.6 Linear and multidirectional speed of football Goalkeepers 

 
The ability to quickly cover ground is crucial for outfield football players, who may perform 

150-250 brief, intense actions during match-play (Mohr et al, 2003, Bangsbo et al, 2006). 

Whilst Goalkeepers may only perform ~2 sprints·match-1, each typically ˂10 m in length (Di 

Salvo et al, 2008), these actions may represent important phases of play that are directly linked 

to opportunities to influence the score. With this in mind, 11 eligible records (table 2.3) have 

investigated the linear and/or multidirectional speed capabilities of football Goalkeepers during 

isolated assessments. 

 

Most studies employing short (≤30 m) straight-line sprints have identified significant 

differences in performance between Goalkeepers and outfield players. English professional 

under-18 Goalkeepers were slower over 10 m and 20 m (~1.65 and ~2.94 vs ~1.60 and ~2.84 

s) than wide midfielders (Towlson et al, 2017), whilst under-19 Belgian Goalkeepers took 

longer than forwards (~4.44 vs ~4.28 s) to complete their fastest of four 30 m sprints (Deprez 

et al, 2015). Studies in senior players have shown similar findings, with sub-elite Spanish 

Goalkeepers achieving slower 30 m times (~3.83 vs ~3.51 s) than forwards following a flying 

start (Gil et al, 2007), and professional Belgian Goalkeepers completing the first and second  
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5 m of a 10 m sprint in ~1.46 and ~0.76 s, compared with forwards’ ~1.43 and ~0.72 s, 

respectively (Boone et al, 2012). Likewise, in senior Norwegian players, Goalkeepers achieved 

lower 0-20 m speeds (~7.10 vs ~7.35 and ~7.23 m∙s-1) than forwards and defenders (Haugen et 

al, 2013). The only study to observe differential sprint performance between Goalkeepers and 

,--%outfield positions highlighted slower 10 m (~2.35 vs ~2.03-2.23 s) and 20 m (~3.51 vs 

~3.28-3.43s) times for professional Croatian Goalkeepers versus their outfield counterparts 

(Sporis et al, 2009).  

 

Although one investigation reported no difference in 30 m sprint time between Goalkeepers 

and any outfield position (Taskin, 2008), the majority of studies highlight Goalkeepers as 

amongst the slowest players within a squad. Interestingly, two studies in which professional 

Goalkeepers were slower over 10-30 m reported no such positional differences during the 

initial 5 m for players of either senior (~1.06-1.08 s) or under-19 (~1.39-1.47 s) standard 

(Deprez et al, 2015, Sporis et al, 2009). Although these findings conflict with a study of 

professional Belgian players (Boone et al, 2012), it is plausible that a Goalkeepers’ high 

capacity for lower-body force production enables them to match outfield players during the 

initial acceleration phase (Arnason et al, 2004, Haugen et al, 2013, Sporis et al, 2009). Such 

observations are potentially important given the requirement for Goalkeepers to perform short, 

explosive movements in response to opposition attacks. 

 

Indeed, the ability to rapidly cover distances of 0-10 m appears intuitively to represent an 

important training focus. When performance throughout repeated sprint protocols has been 

assessed, results have been conflicting. Whilst professional Goalkeepers took longer (~26.0 vs 

~25.4 s) to complete 6x20 m than outfield players, a protocol involving 7x30-35 m sprints, 

each incorporating a slalom, has produced no differences in total (~53.5-54.6 s) or mean (~7.5-
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7.7 s) sprint time between Goalkeepers and outfield players in samples of Portuguese under-19 

(Rebelo-Gonçalves et al, 2015), or amateur Turkish (Kaplan, 2010), players. Moreover, Kaplan 

(2010), demonstrated Goalkeepers’ abilities to maintain performance over seven sprints when 

separated by 25 s of active recovery, as no sprint was significantly slower than any other.  

 

However, notwithstanding the possibility for Goalkeepers to face repeated attacks on goal, the 

ecological validity of repeated sprint assessments to evaluate football-specific fitness may be 

called into question for Goalkeepers. Indeed, the requirement to repeatedly cover distances  

˃10 m appears inapplicable to Goalkeepers who remain close to their goal and perform ~2 

sprints during an entire match (Di Salvo et al, 2008). Given such demands, it seems that very 

short-duration explosive power is of paramount importance for executing the dives and jumps 

that characterise the role. Notably, empirical observations suggest that Goalkeepers may be 

required to make multiple dives (including returning to feet between dives, and possibly 

kicking long distances thereafter) within a short time-period during sustained attacks by the 

opposition.  Therefore, it may be that repeated dive, jump, or kicking assessments are more 

specific to this playing population and may enable the responses to very intense periods of 

match-play to be quantified.  

 

In addition to linear sprints, assessments have been made of Goalkeepers’ multidirectional 

speed. As was the case for straight-line running, sub-elite Spanish Goalkeepers took longer 

(~5.0 vs ~4.6 s) than forwards to complete a pre-planned slalom test (Gil et al, 2007). Similarly, 

professional Belgian Goalkeepers were slower (~12.3 vs ~12.0 and ~12.1 s) over a 5x10 m 

shuttle-run than either forwards or midfielders (Boone et al, 2012), and Portuguese under-19 

Goalkeepers were slower than outfield players (~18.6 vs ~18.2 s) over 10x5 m (Rebelo-

Gonçalves et al, 2015). In contrast, no between-position differences in T-test performance 
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(~9.1-9.3 and ~8.4-8.6 s) were identified amongst professional under-18 (Towlson et al, 2017) 

or under-19 players (Deprez et al, 2015). Taskin, (2008), implemented a ‘four-line’ sprint 

protocol in a cohort of professional Turkish players and observed comparable performances 

between Goalkeepers and outfield positions. It should be noted however, that although 

Goalkeepers may be required to rapidly change direction during a match, because they operate 

primarily within a small area (De Baranda et al, 2008) and must respond to unpredictable 

stimuli, pre-determined multidirectional courses may not fully reflect the demands of match-

play.  

 

When comparing between playing levels, Rebelo et al, (2013), reported similarities amongst 

Portuguese under-19 players, but large effect sizes were observed alongside a tendency for elite 

Goalkeepers to outperform their sub-elite counterparts over 5 m (~1.0 vs ~1.2 s), 30 m (~4.3 

vs ~4.6 s), and during the T-test (~9.0 vs ~9.4 s). However, no difference in flying 30 m sprint 

(~3.8-3.9 s) or 30 m slalom (~5.1-5.2 s) times existed between Goalkeepers from a sub-elite 

Spanish club who were successful or unsuccessful in the end of season selection process (Gil 

et al, 2007). 

 

2.7 Aerobic capacity of football Goalkeepers 

 
Table 2.4 outlines the 11 records that sought to determine the aerobic capacity of football 

Goalkeepers. Irrespective of population, most investigations report that relative to body mass, 

Goalkeepers’ maximum oxygen uptake falls below that of their outfield counterparts. During 

incremental treadmill tests, professional Goalkeepers have consistently recorded lower V̇O2max 

values (~50-57 vs ~56-63 ml∙kg-1 ∙min-1) than outfield players (Arnason et al, 2004, Boone et 

al, 2012, Sporis et al, 2009, Aziz et al, 2008). Notably, a study of professional Cypriot players 

(Marcos et al, 2018) observed lower values for Goalkeepers (~51.5 ml∙kg-1 ∙min-1) only when 
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compared with midfielders and wingers (~56.1 and ~56.5 ml∙kg-1 ∙min-1). A lower V̇O2max has 

also been reported for Japanese high school (~54.2 vs ~61.4 ml∙kg-1 ∙min-1) and sub-elite 

Spanish Goalkeepers (~48.4 vs ~57.7-62.4 ml∙kg-1 ∙min-1) when compared with their outfield 

counterparts (Gil et al, 2007, Tahara et al, 2006). The lower values in the latter study compared 

with others may be attributable to inconsistent methodologies, as this investigation (Gil et al, 

2007) estimated V̇O2max from a cycle ergometer test, rather than during incremental treadmill 

running. It is plausible that because football players are more accustomed to on-feet modalities, 

they may demonstrate reduced efficiency during cycling tests, and exhibit lower V̇O2max values 

as a consequence (Withers et al, 1981).  

 

Other studies have assessed aerobic capacity by measuring TD during various forms of multi-

stage fitness test. Inferior performance has been reported for Goalkeepers compared with 

outfield positions in both professional Belgian (Deprez et al. 2015), and regional Portuguese 

(Rebelo-Gonçalves, 2015) under-19 players, although a study of professional English under-

18 players observed no difference in TD between positions (Towlson et al, 2017). Finally, 

whilst the use of standardised protocols allows cross-study comparisons, the only investigation 

to directly compare multi-stage fitness test performance between different playing levels 

observed a tendency towards greater TD (~992 vs ~647 m) for elite versus sub-elite under-19 

Goalkeepers (Rebelo et al, 2013).  

 

It therefore appears that Goalkeepers at all levels possess lower maximal aerobic capacities 

than outfield players, which seems in keeping with their vastly different match-play (Di Salvo 

et al, 2008, Soroka et al, 2011, Malone et al, 2018) and training demands (Malone et al, 2018, 

Malone et al, 2015). However, because Goalkeepers are required to perform less overall 

running than outfield players and appear not to suffer within-match declines (Di Salvo et al, 
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2008, Soroka et al, 2011), enhancing maximal aerobic capacity may not be a priority for 

Goalkeepers whose training appears to focus on technical proficiency and short-explosive 

movements within confined spaces. That said, established relationships between aerobic 

capacity and recovery between high-intensity efforts (Tomlin & Wenger, 2001) highlights a 

possible role of aerobic conditioning for players who may benefit from faster recovery rates 

and an enhanced ability to maintain performance over repeated high-intensity actions.   

 

2.8 Football-skill performance of football Goalkeepers 

 
Five eligible records (Table 2.5) assessed the performance of Goalkeepers in tests of football-

specific skill. In professional Turkish players (Taskin, 2008) professional under-19 Belgian 

players (Deprez et al, 2015), and regional under-19 Portuguese players (Rebelo-Gonçalves et 

al, 2015), Goalkeepers displayed worse dribbling performance than outfield positions. 

Likewise, Goalkeepers scored lower than outfield players on a test of passing proficiency 

(Rebelo-Gonçalves et al, 2015), and performed worse than forwards and defenders when 

heading accuracy was assessed (Erkmen, 2009). Such findings are to be expected, as 

Goalkeepers are rarely required to dribble or head the ball during a match.  

 

However, in under-19 Portuguese players, no between-group differences were observed for 

ball control, and Goalkeepers actually outperformed their outfield counterparts during a test of 

shooting accuracy (Rebelo-Gonçalves et al, 2015). Whilst such findings appear surprising, 

under-19 Goalkeepers may engage in less position-specific training than senior players; leading 

to less differentiation between positions, and the fact that youth Goalkeepers tend to mature 

sooner than outfield players (Towlson et al, 2017, Deprez et al, 2015) may explain their 

improved shooting accuracy despite shooting not forming part of the Goalkeeper’s role. 

Additionally, because Goalkeepers typically train separately from outfield players, empirical 
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observations suggest that they are often required to practice shooting against each other in order 

to simulate saves during match-play. Unfortunately, only one study has directly compared 

skilled performance between Goalkeepers of different playing levels, and observed no 

significant difference for ball control or dribbling speed between elite and sub-elite under-19 

Goalkeepers (Rebelo et al, 2013). Whether differences exist in senior Goalkeepers with greater 

position-specific training experience remains to be determined. 

 

2.9 Other aspects of football Goalkeepers’ performance  

 
Three records (table 2.6) compared joint ROM between Goalkeepers and outfield players, and 

no differences in sit-and-reach test performance (~0.23-0.27 m) were observed (Nikolaidis et 

al, 2014, Deprez et al, 2015). In contrast, whilst homogeneity amongst positions existed for the 

hamstrings and adductors, professional Icelandic Goalkeepers displayed greater passive range 

in the hip flexors (~181.4 vs ~178.5-179.0°) and rectus femoris (~138.5 vs ~134.0-134.7°) than 

their outfield counterparts (Arnason et al, 2004). Although the reasons for these findings remain 

unclear, such reports highlight the differing physical profiles between Goalkeepers and outfield 

players. Notwithstanding, Deprez et al, (2015), administered a box-moving test to assess non-

specific motor coordination and observed no differences between Goalkeepers and outfield 

positions. 

 

2.10 Additional Literature since publication 

Since the literature review publication in 2018, there have been a total of 465 published papers 

pertaining to ‘goalkeeping’, across multiple disciplines of football; male and female, other 

sports utilising a goalkeeper as well as addressing other research areas such as concussion (as 

of January 1st 2025). The original literature review excluded papers that: a) included no male 

participants, b) included no identifiable group with a mean age ≥16 years, c) did not report any 
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aspects of Goalkeepers’ physical or skilled performance, d) focused on only isolated scenarios 

(e.g., penalty-kicks) within match-play, e) included insufficient methodological details, and/or 

f) were review articles.  

As such 12 published papers (table 2.7) met the inclusion criteria, contributing to the areas of 

match performance, maximal aerobic capacity, linear and multidirectional speed as well as 

strength and power concerning football Goalkeepers; a further 21 papers have been published 

contributing to the dearth of works relating to football Goalkeeping in research areas outside 

of the literature review.
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Table 2.7: Additional literature since publication! ! !
"#$%&! '()&*+,! ! 8+*)!92:*,#1;)#*%! -)#)!./((*0#1/2 ! 5)+1)6(*,! ! 7*,$(#, !

! ! ! ! ! !
Serrano et 
al. 2018  

Professional 
Spanish - La 
Liga players (n 
= 127 GKs). 
Across 6 
seasons. 

Match Demands: 
The team’s 
influence on 
physical and 
technical demands 
of elite 
goalkeepers. 

Video tracking 
system. 

TD, activity over 
various speed 
thresholds, no. of 
and successful 
passes; pass %, 
recovered and lost 
balls, ratio lost balls, 
recovered balls, no. 
of saves . 
 

No. of saves = significant ↓ over six seasons. 
GKs of the worst classified teams =  ↑ SD (+3.72 
m, IC95%: 00–6.44, ES: 0.41, p = 0.008)  
GK of worst classified teams = influential on 
physical demands during the last six seasons. 
 

Wik et al, 
2018. !

Qatar 
professional 
players (n = 19 
GKs).  

Other aspects of 
football 
Goalkeepers’ 
performance: 
Examination of 
Physical 
Characteristics and 
Positional 
Differences. 

Annual profiling. 
ROM (hip, ankle, and 
hamstring), jump 
performance, 
quadriceps/hamstring 
strength, hip 
adduction/abduction 
and groin strength. 

ROM, jump 
performance, 
quadriceps/hamstring 
strength, hip 
adduction/abduction, 
groin strength. 
 

Goalkeepers were significantly taller than 
midfielders and heavier than all other positions. 
No meaningful positional differences were 
identified for any of the ROM tests. No 
significant positional differences were evident for 
CMJ or SLCMJ height, or for average 10 s Hop 
height. 
 

Schwesig et 
al. 2019 

German Semi-
professional 
players (n = 11 
GKs). 

Aerobic Capacities: 
Differences in 
Player Position 
Running Velocity 
at Lactate 
Thresholds. 

Longitudinal fitness 
profiling (stage of 
season unclear). 
Incremental treadmill 
test. 

Anthropometry, 
HR*+, , LT. 
 

GKs had ↓ Treadmill performance in all 3 
running lactate thresholds (v2: 10.7 ± 1.17 km/h, 
!"= 0.005/η2p = 0.096; v4: 14.0 ± 1.06 km/h, !"= 
0.022/η2p = 0.074; and v6: 15.5 ± 1.08 km/h, !"= 
0.040/η2p = 0.066  
than OP.  
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Szwarc!et 
al. 2019!

Professional 
Polish players 
(n = 17 GKs). 

Match Demands: 
Motion analysis of 
elite Polish soccer 
goalkeepers 
throughout a 
season. 
 
 
 

Video tracking 
system. 

TD, activity over 
various speed 
thresholds and 
interventions in 
matches. 

GK’s covered 72.7%, walking/jogging 25.8% 
running, and 2.5% running of the distance during 
matches.  
↔ for TD in lost, won, and drawn matches (4800 
± 906 m, 4696 ± 1033 m, and 4660 ± 754 m). 
↔ for TD between halves. 
GK’s ↑ interventions between the 10-15min, 40-
45min and 75-90min of matches. 
 
 
 
 
 

Ehlert et al. 
2019 

American 
NCAA 
University 
players (n = 8 
GKs).  
 

Aerobic Capacities: 
Evaluation of a 
Goalkeeper-
Specific 
Adaptation to the 
Yo-Yo Intermittent 
Recovery Test 
Level 1. 

Evaluation of the test-
retest reliability of a 
goal- keeper-specific 
adaptation of the Yo-
Yo Intermittent 
Recovery Test Level 
1. 
 

Anthropometry, TD. Evaluation of the test-retest reliability of a goal- 
keeper-specific adaptation of the YYIR1 (YYIR1-
GK) and was shown to have a strong test-retest 
reliability and low variability for male 
goalkeepers (r = 0.981, ICC = 0.980, CV = 
5.82%).  

Altmann et 
al. 2020  
!

German 
professional 
players (n = 13 
GKs). 

Aerobic Capacities: 
Are Performance 
Profiles Position 
Specific? 

In season fitness 
profiling. Incremental 
treadmill test. 

v2mmol/l, v4mmol/l, 
vIT, vIAT, and 
vmax. 
 

Significant differences for all endurance 
parameters  
 (!"≤ 0.03; ES 0.87–2.19), between Goalkeeper 
and all outfield playing positions. 

Muracki, 
2020 

Polish regional 
players (n = 24 
GKs).  

Linear and 
multidirectional 
speed:!Influence of 
muscle soreness on 
the speed of 
performing a motor 
reaction speed task. 
 

6-week training camp. Anthropometry, 
RPE, motor speed 
test with reaction 
choice (5 m and 10 
m) and muscle 
soreness. 

23/24 goalkeepers indicated muscle soreness 
throughout study. No significant changes in the 
speed of performing a motor speed test with 
reaction choice or on the area of muscle soreness 
indicated on digital pain drawings. 
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Barrera!et 
al. 2021  

Professional 
Portuguese 
players (n = 11 
GKs).  

Match Demands: 
The Effect of 
Contextual 
Variables on Match 
Performance across 
Different Playing 
Positions. 
 

Wearable GPS.  TD and activity over 
various speed 
thresholds. 

GK’s covered 4237.9 ± 2342.1 m∙match!"&

including 55.7 ± 162.4 HSR (18–23.9 km/h) and 
8.5 ± 28.3 m SD (≤24 km/h ). 
No between half comparisons. 
 
 
 

Scoz et al, 
2021 

Brazilian 
professional 
players (n = 45 
GKs).  

Strength and 
power: Strength 
development 
according with age 
and position< 
 

Retrospective study 
10-year study: isoki- 
netic data and clinical 
records. 
 
 

Isokinetic peak 
torque of quadriceps 
and hamstrings. 

Moderate effect of age (F(4545)=8.197; p<0.001; 
η2=0.057) and a small effect of playing position 
(F(4545)=2.993; p<0.05; η2=0.021) on torque of 
concentric extensors; after 29 years, the knee 
extension strength losses increase for goalkeepers 
and midfielders. 

AlTaweel et 
al. 2022!

Saudi Arabia 
professional 
players (n = 24 
GKs). 

Other aspects of 
football 
Goalkeepers’ 
performance: 
Analysis of the 
anaerobic power 
output, dynamic 
stability, lower 
limb Strength, and 
power. 

In season profiling. 
Anaerobic power 
output, dynamic 
stability, and lower 
limb strength and 
power. 
 

APO, DS, LLS and 
LLP.  
 

Goalkeepers were taller than all other playing 
positions. Goalkeepers performance were 
significantly higher than midfielders for anaerobic 
power (!"=0.006), lower limb strength and power 
(!"= 0.004) and dynamic stability (!"= 0.007). No 
differences in other playing positions.  
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Hassen et 
al, 2024 

Tunisian 
Division one 
players (n = 12 
GKs).  

Strength, power 
and linear and 
multidirectional 
speed: Jump and 
sprint force 
velocity profile of 
young soccer 
players differ 
according to 
playing position. 

In season profiling. 30 m sprint times, 
jump height, power 
output. 

Goalkeepers exhibited the ↓ 30 m sprint times 
(4.86±0.18 s) and power output (16.5 ± 2 
W.kg−1) in comparison to all other positions. 
Jump height was ↓ for goalkeepers (29.2±5cm) 
and central-midfielders (29.2 ± 3.8 cm).  
  
 
 

Hernández-
Beltrán et 
al. 2024  

Youth Spanish 
players - La 
Liga 
(n = 6 GKs). 

Match Demands: 
External Load of 
Soccer 
Goalkeepers. 

Wearable GPS. FT L and R foot;  
TJ, TS, TSL, TSR, 
TDI, TD, SPRD, 
ACC, DEC, Efforts, 
HMLD.   

GK’s covered 4039.07 ± 1241.75 m∙match!"&

including 1.07 ± 2.80 SD (≤24 km/h ), whilst 
completing 4.31 ± 6.14 TDI.  
 
 
  

 

ACC: Accelerations, APO: Anaerobic power output, CMJ: Counter movement jump, DEC: Decelerations, DS: Dynamic stability, FT: Flight 
Time, HMLD: High metabolic load distance, HRmax: Maximum heart rate, HSR: High Speed-Running, LT: Lactate threshold, L: Left, LLS: 
Lower limb strength, LLP: Lower limb power, R: Right, ROM: Range of motion, RPE: Rating of perceived exertion, SLCMJ: Single leg counter 
movement jump, SPRD: Sprint Distance, TD: Total Distance, TDI: Total Dives, TJ: Total Jumps, TS: Total Saves, TSL: Total Saves Left, TSR: 
Total Saves Right, vIT: Individual aerobic threshold, vIAT: Individual anaerobic threshold, vmax: Maximum velocity. 
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2.11 Conclusions and directions for future research  

 
Football Goalkeepers occupy a unique positional role and demonstrate different physical 

profiles from outfield players. Goalkeepers cover less TD and HIR, and perform fewer sprints, 

accelerations and decelerations than outfield players during match-play (Di Salvo et al, 2008, 

Soroka et al, 2011, Malone et al, 2018) however no between-half declines in TD have been 

identified (Di Salvo et al, 2008, Soroka et al, 2011) and no study has investigated whether 

Goalkeepers experience more transient fluctuations in physical or technical performance. 

Notably, outfield players demonstrate short-term (i.e., ~5-15 min) reductions in HIR, 

accelerations, and repeated sprint performance following intense periods of play (Mohr et al, 

2003, Bangsbo et al, 2006, Krustrup et al, 2006, Akenhead et al, 2013). Despite the infrequency 

with which Goalkeepers perform high-intensity actions (Di Salvo et al, 2008, Malone et al, 

2018, Clemente et al, 2013, Padulo et al, 2015), it is plausible that fatigue or other situational 

influences (e.g., fatigue in outfield players) may affect transient changes in match responses in 

Goalkeepers also.  

 

Therefore, research documenting the physical and technical performance of Goalkeepers over 

shorter-term epochs (e.g., ~5-15 min. rolling averages etc.) would provide a useful insight. 

Such investigations may be facilitated by development of Goalkeeper-specific monitoring 

systems which are able to quantify the intensity, frequency, and duration of the explosive 

movements commonly performed. With the technological advances in this area, opportunities 

exist to establish validity and reliability, and to conduct in-depth analyses of Goalkeepers’ 

internal and external loads during both training and match-play. Of particular interest are the 

physical responses to various Goalkeeper-specific training practices, which differ dramatically 

from those of their outfield counterparts.  
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Despite the extensive research existing in relation to outfield players (for reviews see: Bangsbo 

et al, 2006, Reilly, 1997, Bangsbo et al, 2007, Mohr et al, 2005, Reilly et al, 2008, Nédélec et 

al, 2012, Silva et al, 2018), and palpable differences in match-demands (Di Salvo et al, 2008, 

Soroka et al, 2011, Malone et al, 2018), no studies have investigated the physiological or 

fatigue responses of football Goalkeepers either within-match (e.g., acid-base balance, 

substrate depletion etc.) or post-match (e.g., biochemical or hormonal markers, performance 

capacity etc.). Established relationships between HIR performed during match-play and both 

Creatine kinase concentrations and neuromuscular performance at 24 h post-match (Russell et 

al, 2016), suggest that Goalkeepers may experience a lesser degree of match-induced fatigue 

than their outfield counterparts. Nevertheless, Goalkeepers perform a number of explosive 

jumps and high-velocity kicking actions during match-play, and a professional Dutch 

Goalkeeper reported lower levels of self-reported ‘wellness’ on the day following a match, 

compared with most other days during the week (Malone et al, 2018).  

 

Whilst it remains unclear whether this response is ‘typical’, given that subjective wellness is 

responsive to both acute and chronic training load, and associations between wellness changes 

and neuromuscular fatigue have been identified (McLean et al, 2010, Saw et al, 2015, Hills & 

Rogerson, 2018, Abbott et al, 2023), such observations suggest additional fatigue is 

experienced following a match when compared to that incurred during training. Because self-

reported wellbeing may encompass psychological state in addition to physical symptoms, it is 

possible that the mental fatigue incurred by football Goalkeepers during match-play (empirical 

observations) may contribute to these findings. In addition, independent of the degree of 

physical loading, post-match wellness may be influenced by various situational factors such as 

opposition quality, match location, and the result (Abbott et al, 2018). Future work should 

therefore investigate Goalkeepers’ physical responses to particular activities within training 
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and match-play to enable physical loads to be appropriately periodised. In addition, as exists 

for outfield players (Russell et al, 2011), development and validation of a Goalkeeper-specific 

match-play simulation protocol would enable deeper insights and facilitate research without 

the degree of between-match variation inherent in football match-play (Di Salvo et al, 2008, 

Rampinini et al, 2007, Gregson et al, 2010). Interestingly, as reported in outfield players 

(Rampinini et al, 2007, Gregson et al, 2010), greater variation has been observed for EPL 

Goalkeepers’ higher- versus lower-speed activities, with coefficients of variation ranging from 

104.2% for sprinting, to 10.9% for walking and TD (Di Salvo, 2008). 

 

Isolated performance tests confirm the differing physical profiles between Goalkeepers and 

outfield players. Goalkeepers generate greater knee flexion and extension PT than the majority 

of outfield players (Ruas et al, 2015, Bona et al, 2017), and most studies involving senior 

Goalkeepers report superior jump performance compared with their outfield counterparts 

(Arnason et al, 2004, Haugen et al, 2013, Boone et al, 2012, Sporis et al, 2009). In assessments 

of linear and multidirectional speed, all studies except one (Taskin, 2008) have reported some 

aspect of inferior performance for Goalkeepers when compared to at least one other positional 

sub-group. Likewise, irrespective of playing standard, poorer multi-stage fitness test 

performance (Rebelo-Gonçalves et al, 2015, Deprez et al, 2015, Rebelo et al, 2013) and lower 

V̇O2max (Arnason et al, 2004, Gil et al, 2007, Boone et al, 2012, Sporis et al, 2009, Aziz et al, 

2008, Marcos et al, 2018, Tahara et al, 2006) values have been consistently reported for 

Goalkeepers relative to outfield players. These observations seem likely to reflect the lesser 

TD covered by Goalkeepers in training and match-play (Russell et al, 2011, Russell et al, 2016, 

Mohr et al, 2003, Bangsbo et al, 2006, Krustrup et al, 2006, Di Salvo et al, 2007, Di Salvo et 

al, 2007, Barnes et al, 2014, Stølen et al, 2005, Di Salvo et al, 2008, Soroka et al, 2011, Malone 

et al, 2018, Malone et al, 2015), and the only included study to report no difference in multi-
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stage fitness test performance between Goalkeepers and other positions (Towlson et al, 2017), 

involved under-18 players who may have received less exposure to position-specific training 

(Towlson et al, 2017). 

 

This chapter review has summarised the available literature pertaining to the performance 

responses of football Goalkeepers. Whilst the lack of methodological standardisation makes 

cross-study conclusions difficult to draw, this chapter attempts to reconcile the findings to date 

and highlight common observations with respect to Goalkeepers’ performance profile. In 

promoting an ‘assess then address’ approach, we have identified avenues for future research, 

concerning the physical responses to training and match-play; investigations which may 

complement existing performance data and highlight areas for improvement, with a further 

need to understand practitioner perceptions regarding Goalkeeping session design and the 

effects this may have on the Goalkeepers’ movement solutions and actions relative to the 

demands of match-play. 
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Chapter 3.0 The physical demands of professional football Goalkeepers throughout a 

week-long competitive microcycle. 

!

Chapter Summary       

¥! The physical demands of English Premier League football Goalkeepers were quantified 

throughout a week-long competitive microcycle.  

¥! Goalkeeper-specific micromechanical electrical systems (MEMS) devices, profiled 

training and match-day activities throughout one competitive week (4=8). Changes in 

MEMS-derived outputs were also profiled throughout match-play (4=8). 

¥! Goalkeeping-training elicited the most dives (51±11) versus all activities (all p≤0.030) 

except shooting-training (p=0.069). Small-sided games elicited the fewest (5±3) dives 

(all p≤0.012). 

• High-speed distance covered in match (103±72 m) was similar to Goalkeeping-training 

(p=0.484), while exceeding shooting-training, small-sided games, pre-match shooting, 

and pre-match warm-up (all p=0.012).  

• Most changes of direction (34±12) and explosive efforts (70±18) occurred during 

Goalkeeping-training, with values exceeding match (both p=0.012). 

• The 12 ± 2!minutes of ‘pre-match shooting’ comprised of 36 dives, an average of a 

dive every 20 seconds - the most intense period within a Goalkeeper’s competitive week 

when compared most notably with one dive occurring every nine minutes during match-

play. 

¥! This study provides a novel insight into profiling professional Goalkeepers exposures 

to the physical demands of various activities throughout a week-long competitive 

microcycle, further informing practitioners when planning the preparation and 

periodisation of training and/or recovery strategies. 
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3.1 Introduction 

 
The physical demands of football have been extensively characterised, primarily with respect 

to the movement responses of outfield players during training and match-play (Bangsbo et al, 

2006, Mohr et al, 2003). However, as highlighted in chapter two, comparable information 

relating to the unique positional demands of Goalkeepers is currently lacking. The 

Goalkeeper’s primary role in football is to protect their team’s goal, whilst a secondary purpose 

lies in ball-distribution during the initiation of an attack. As the ultimate objective of football 

is to out-score the opposition, it stands to reason that the demands placed upon Goalkeepers 

have the potential to directly influence the outcome of a match. Therefore, a greater 

understanding of this unique position is warranted. 

 

Adaptive responses to training are realised through progressive manipulation of key training 

variables, including (but not limited to) the volume, intensity and type of exercise stimuli 

applied (Fry et al, 1992). Indeed, empirical observations highlight that the designs of football 

conditioning sessions are often predicated on the basis of practitioners’ ,%.0*20* knowledge of 

the specific demands elicited by the various components of the training and competitive week, 

alongside the associated recovery requirements. Chapter two expresses that the characterisation 

of Goalkeepers’ match-play and training demands would benefit practitioners seeking to 

  
Parts of this chapter have been published in the following citation: 
 
White, A, Hills, SP, Hobbs, M, Cooke, CB, Kilduff, LP, Cook, 
CJ, Roberts, C, Russell, M. (2020): The physical demands of 
professional soccer Goalkeepers throughout a week-long 
competitive microcycle and transiently throughout match-play, 
Journal of Sports Sciences, DOI: 
10.1080/02640414.2020.1736244  
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optimise training prescription and that given their distinct tactical responsibilities, Goalkeepers 

possess a bespoke skillset when compared with players occupying outfield positions (Ziv et al, 

2011).  

 

Indeed, empirical observations suggest that professional Goalkeepers conduct much of their 

training and preparatory activities in isolation (groups of 3-8 Goalkeepers), away from the team 

and typically under the guidance of position-specific coaches attending to the technical, 

tactical, physical, psychological and social development of the Goalkeeper, often basing their 

session designs and knowledge transfer on previous experience as a coach or player. When 

Goalkeepers are integrated into team environments, they are utilised to facilitate shooting 

practices, small-sided games or tactical ‘game plans’ in preparation for an upcoming 

competitive match, with the volume and intensity of sessions focussed on the outfield players.  

 

With the scarcity of Goalkeeping-specific research, we are aware of limited studies 

investigating the demands of Goalkeeper-specific training sessions during a competitive 

microcycle (Malone et al, 2018). Whilst Malone et al (2018), highlighted that a professional 

Goalkeeper covered up to ~3.7 km at ~45 m·min-1 during certain training sessions in the four 

days preceding a match (compared with up to ~6.9 km for professional outfield players 

(Malone et al, 2015, Owen et al, 2016), information concerning position-specific performance 

indicators, and details regarding the specific content of the training sessions were omitted; the 

authors merely presented data as a function of a session’s proximity to match-day.  

 

Therefore, the aim of this chapter was to profile professional Goalkeepers exposures to the 

physical demands of various activities (‘match,’ ‘personal pre-match warm-ups’, ‘pre-match 

shooting’, ‘Goalkeeping-training’, ‘shooting-training’, and ‘small-sided games’) throughout a 
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week-long competitive microcycle. The null hypothesis associated with this study was that 

there would be no difference in the movement demands according to the type of the session 

being performed. 
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3.2 Materials & Methods 

 
6"!"$%789:(%:/)*;4%

 
To quantify the movement demands, professional football Goalkeepers were monitored via 

Goalkeeper-specific micromechanical electrical systems (MEMS) sampling at 10 Hz (model 

G5, version 1.15.0; Catapult innovations Ltd., Australia) worn during normal training and on 

match-day during the 2017/18 season. All Goalkeepers completed the demands of each activity 

and a within-subject design was implemented to allow comparison between the different 

activities performed throughout a competitive week-long microcycle.  

 

6"!"!%<2,-=//./0 )%%

 
Following institutional ethical approval (Appendix 9.1), professional, male football 

Goalkeepers (n=8, age: 24 ± 7 years, stature: 1.84 ± 0.08 m, mass: 89.8 ± 6.0 kg) from an 

English Premier League football club (the highest tier of professional football in the United 

Kingdom) volunteered to participate in data collection for Goalkeeper-specific activities 

performed during a competitive week & match-play respectively. Retrospective power analyses 

using obtained effect sizes, alpha values and sample sizes indicated that beta values >0.8 were 

obtained for all differences of continuous variables of total distance and high-speed running 

(G*Power version 3.1.9.2). Goalkeepers were informed about the risks and benefits of 

participation before being invited to provide written consent (in addition to parental consent 

and player assent where Goalkeepers were <18 years of age) prior to data-collection, and all 

were considered by club medical staff to be healthy and injury-free throughout the duration of 

the study. Data represents activities performed by each Goalkeeper performed during a 

competitive week during the first half of the 2017/18 season. 

%
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The activities of ‘match,’ ‘personal pre-match warm-ups’, and ‘pre-match shooting’ all 

occurred on a match-day, whilst all other activities (i.e., ‘Goalkeeping-training’, ‘shooting-

training’, and ‘small-sided games’) were performed at the club’s training facility on non-match-

days. Goalkeepers’ personal pre-match warm-ups included their own self-selected activities, 

which typically encompassed ball handling skills, replication of match scenarios, and individual 

crossing and distribution preparations. Goalkeeping-training involved a group of between two 

and six Goalkeepers who were supervised by at least one Goalkeeping coach, whereas small-

sided games (i.e., 7v7, 8v8 and 9v9 scenarios) and shooting-training also incorporated outfield 

players and coaches. All matches were ~90-min in duration and fixtures from both domestic 

league and cup competitions were included (i.e., under 18, under 21, FA cup, League Cup, and 

Southern Premier football competitions). All training and match activities were performed on 

natural outdoor grass pitches in accordance with English Football Association rules.   

 

6"!"#%>*+023/+',4*+,-%/-/+80*+,-%)()8/3%?>@>7A%,4,-()*)%

 
Goalkeepers’ movements were monitored throughout the study using Goalkeeper-specific 10 

Hz MEMS units (model G5, version 1.15.0; Catapult innovations Ltd., Australia) harnessed 

centrally between the scapulae in a specifically designed vest designed to minimise movement 

artefact. MEMS sampling at 10 Hz have demonstrated coefficient of variation (CV%) of 2.0-

5.3% for measuring instantaneous velocity (Varley et al, 2012), whilst the accelerometers 

within the specific devices used have produced good intra- and inter-unit reliability (CV%: 0.9-

1.1) in both laboratory and field test environments (Boyd et al, 2011). The MEMS units were 

activated according to the manufacturer’s guidelines ~40-min before commencing each 

activity, and Goalkeepers wore the same device throughout the study in order to avoid inter-
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unit variability. Data were exported following completion of each activity using the 

manufacturer’s specialist software (OpenField, version 1.15.0 Build #26615 - Installer Release; 

Catapult innovations Ltd., Australia). Eight indices of physical performance were analysed. In 

addition to the number of dives, the number of high (i.e., >0.4 m in height), medium (i.e., 0.2-

0.4 m), and low (i.e., <0.2 m) jumps, high-speed changes of direction (i.e., changes of direction 

at speeds >3.5 m·s-1), and explosive efforts (i.e., combined number of: high-speed changes of 

direction, high jumps, and instances in which a dive was followed by a Goalkeeper returning 

to standing within 1 s) performed, distance covered in total and at high-speed (i.e., >4.17 m·s-

1), were recorded. To support the use of such thresholds, unpublished observations suggest that 

in isolated performance tests, the Goalkeepers involved attain maximal countermovement jump 

heights >0.4 m (i.e., 0.50±0.06 m). When considering the high-speed running threshold that is 

typically employed when monitoring outfield players (i.e., >5.5 m·s-1), only ~0.8% of total 

distance covered by professional Goalkeepers may be categorised as high-speed; a value which 

increases to ~2.6% when a modified threshold of >4.17 m·s-1 is used.  

%

6"!"B%78,8*)8*+,-%,4,-()/)%

 
Statistical analyses were conducted using both Statistical Package For Social Sciences (SPSS; 

Version 21.0; SPSS Inc., Chicago, IL, USA), and R statistical software (V3.3.1). Data are 

presented as mean ± standard deviation (SD) unless otherwise stated. As all Goalkeepers 

completed the demands of all activities, a Friedman’s analyses of variance (ANOVA) was used 

to assess the influence of session-type on the specific movement demands observed. Where 

significant effects were identified (p≤0.05), differences between individual session-types were 

assessed using Wilcoxon post-hoc tests. Effect sizes (d) were calculated according to Cohen 

(1992), and interpreted as trivial (d <0.2), small (0.2≤ d <0.6), moderate (0.6≤ d <1.2), large 

(1.2≤ d <2.0), very large (2.0≤ d <4.0), and extremely large (d ≥4.0). 
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3.3 Results 

 
Table 3.1 indicates the physical demands elicited by different Goalkeeper-specific activities. 

Activity type influenced all outcome variables. With the exception of Goalkeeping-training 

(p=0.260), the duration of match exceeded that of all other activities (all p≤0.012, all d≥9.2; 

extremely large effects). Goalkeeping-training elicited the highest number of dives relative to 

all activities (all p≤0.030, all d≥1.7; large effects) except for shooting-training (p=0.069). The 

fewest dives were performed in small-sided games (all p≤0.012, d≥2.3; very large effects), 

whilst Goalkeepers covered the greatest total distances in match (all p≤0.017, all d≥2.1; very 

large effects). For high-speed distance, match was similar to Goalkeeping-training (p=0.484), 

but greater than shooting-training, small-sided games, pre-match shooting, and pre-match 

warm-up (all p=0.012, all d≥1.8; large effects). More high jumps occurred in Goalkeeping-

training versus all other activities (all p≤0.035, all d≥1.4; large effects) except pre-match warm 

up (p=0.063). The number of high-speed changes of direction and explosive efforts was 

greatest in Goalkeeping-training with values exceeding match (both p=0.012, both d≥3.0; very 

large effects) by more than four-fold, whilst the fewest high-speed changes of direction 

occurred in small-sided games (all p≤0.034, all d≥1.1; moderate to large effects). 

Table 3.2 reveals the physical demands elicited by different Goalkeeper-specific activities 

when analysed by team/age-group. Mean values suggest similarities between Goalkeepers of 

different ages across all activity types and variables analysed. Data highlights lower total 

distances covered by 1st Team Goalkeepers across all activity types except pre-match shooting, 

whilst Under 21 Goalkeepers undertake a great number of dives and explosive efforts during 

Goalkeeping-training but produce less high-speed changes of direction and explosive efforts 

during pre-match warm-ups.  
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Table 3.1: Mean (standard deviation) movement demands elicited throughout Goalkeeper-specific activities performed during a competitive week 
 

 

a represents significant within-variable difference relative to match, b represents significant within-variable difference relative to Goalkeeping, c 

represents significant within-variable difference relative to shooting, d represents significant within-variable difference relative to small-sided 
games, e represents significant within-variable difference relative to pre-match shooting. 
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Table 3.2: Mean movement demands elicited throughout Goalkeeper-specific activities performed during a competitive week by Team (age) 
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3.4 Discussion 

%
In professional football Goalkeepers, the aim of this chapter was to assess the differing physical 

demands over the course of one competitive week (i.e., as a function of activity type). Notably, 

exposure to high-intensity actions (such as dives, jumps, high-speed changes of direction, and 

explosive efforts) was greatest in Goalkeeping and shooting-based training activities, but 

lowest in match-related activities such as small-sided games and competitive match-play. Such 

data highlights the importance of considered planning and delivery of training and recovery 

methods throughout a competitive week to optimise professional Goalkeepers training and 

match-play performances. 

 

Whilst match-play may be expected to elicit the greatest movement demands of any activity 

performed by football players throughout a competitive week, this was not necessarily the case 

for Goalkeepers when certain position-specific performance metrics (i.e., dives, jumps, 

changes of direction, and explosive efforts) were considered. Notably, Goalkeepers in the 

current study performed more dives (~51 vs ~10), high-speed changes of direction (~34 vs ~8), 

high (~14 vs ~1) and medium (~19 vs ~7) jumps, and explosive efforts (~70 vs ~16) during a 

~79-min Goalkeeping-training session when compared with 90-min of match-play.  

Further, and a key finding within the study found that the 12 ± 2! minutes of ‘pre-match 

shooting’ comprised of 36 dives, with an average of one dive occurring every 20 seconds, 

recognising the most intense period within a Goalkeeper’s competitive week.  When compared 

with other activity types, most notably match-play, one dive occurred every nine minutes and 

considerations should be made for the recovery and training planning of the Goalkeepers 

included in ‘shooting’ activities.  
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In a case study of a single professional Goalkeeper, Malone et al. (2018) have previously 

reported increases in the number of high-intensity (defined as a change in speed >3 m·s-2) 

accelerations and decelerations performed four days prior to a match (i.e., ‘match-day minus 

four’) when compared with match-day itself. A lack of Goalkeeper-specific performance 

variables, and the omission of information characterising the type of training performed (other 

than proximity to match-day), limits the direct comparison between this study and that of 

Malone et al. (2018). That being said, these observations reinforce the notion that the physical 

demands placed upon football Goalkeepers appear to differ markedly dependent upon the 

specific type of activity being undertaken. Importantly, it remains to be determined whether 

the same is true with regards to the cognitive loads experienced by Goalkeepers throughout 

training and match-play. 

 

Training sessions incorporating small-sided games are often used by practitioners to provide a 

match-specific physical conditioning stimulus for outfield players and have been reported to 

augment the development of physical, psychological, technical, and tactical performance 

whilst also facilitating the longitudinal monitoring of neuromuscular fatigue (Rowell et al, 

2018). However, consistent with the differences in positional responsibilities between 

Goalkeepers and outfield players, it is possible that small-sided games may not promote the 

development of Goalkeeper-specific physical qualities to the same extent. Indeed, fewer dives 

(~5 vs ~10 to ~51) and explosive efforts (~8 vs ~16 to ~70) were performed during small-sided 

games compared with all other activities (Table 3.1). That said, small-sided games may provide 

other benefits to the Goalkeeper such as the development of tactical cues and interpersonal 

understanding when working with their defenders, or opportunities to consolidate technical 

skills (such as dives, blocks, spreads) which may initially be practiced during isolated 

Goalkeeping sessions. Nevertheless, although such observations are limited to one club during 
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a single competitive week-long microcycle, and aspects relating to cognitive function were not 

assessed, the movement demands elicited may call into question the efficacy of small-sided 

games to challenge the physical development of football Goalkeepers.  

 

Total distance (~5100 to ~5500 m) covered was greatest in match-play versus other activity 

types, and the absolute values observed reflect those previously reported in chapter two in 

relation to professional Goalkeepers (Di Salvo et al, 2008, Malone et al, 2018, Russell et al, 

2016). However, the ~100 to ~120 m of high-speed distance covered during match-play 

represents nearly double the values published previously (Di Salvo et al, 2008), findings which 

likely reflect the differing thresholds of high-speed running categorisation (i.e., >5.5 m·s-1 vs 

>4.17 m·s-1 in the current study). It should be noted that as part of their distributional role, 

Goalkeepers may also perform a number high-velocity kicking actions which may substantially 

add to overall physical loading; particularly on match-day. In support, data from Australian 

Football players has reported significant reductions in the eccentric strength of the hamstring 

musculature following performance of 100 drop kicks (Duhig, 2017). Unfortunately, the 

absence of physiological measurements in the current study, and in the Goalkeeper-specific 

literature published to date, means the physiological and fatigue responses to Goalkeeper-

specific activities remain to be determined.  

 

When interpreting the current findings, a number of limitations should be considered.  It is 

prudent to note that although all Goalkeepers were over the age of 16 years at the time of data-

collection, these data do not distinguish between age-groups within the sampled population. 

Due to the sample of professional Goalkeepers used in this study, negligible statistical power 

would have been yielded if such an approach had been adopted. Caution is advised when 

interpreting Table 3.2 due to the small sample size when analysing goalkeeper-specific 
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activities by team/age group, as players are not fixed to a single team throughout the season. 

Nonetheless, novel findings have been presented, which support and extend the limited body 

of research documenting the physical demands of professional football Goalkeepers. Similarly, 

whilst the current study used MEMS devices to quantify the physical demands faced by 

professional Goalkeepers during a competitive week, current research has looked to quantify 

the effect of playing status and fixture congestion on training load, mental fatigue, and recovery 

status (Abbott et al, 2023). Such research evidenced that starting Goalkeepers experience 

greater mental fatigue than that of the substitute Goalkeepers who as highlighted in this study 

experience greater physical loads throughout the week due to the demands placed on them in 

activities such as ‘pre-match shooting’ and subsequent training involvements. Further, holistic 

research could implement differential rating of perceived exertion (dRPE) metrics which 

quantify self-perceived breathlessness, leg and upper body exertion, as well as cognitive and 

technical demands (McLaren et al, 2017) across various goalkeeping activities.  

 
3.5 Practical Applications 

 
In conclusion, football Goalkeepers occupy a unique tactical role, yet the physical demands 

experienced during position-specific training and match-play activities are not well understood. 

This chapter presents novel physical data which provide insight into the training and 

competitive demands of professional football Goalkeepers, and thus may aid practitioners 

when seeking to devise training and recovery practices.  

 

Indeed, knowledge of the demands elicited by different activities is likely beneficial when 

looking to develop periodisation strategies which appropriately balance stimulus and recovery 

across a micro, meso, and/or macrocycle. For example, the apparent lesser degree of physical 

loading elicited by small-sided games when compared with other activities such as 
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Goalkeeping, may suggest that small-sided games represent an appropriate activity when 

reductions in physical loading are desired (e.g., de-load periods or when development of other 

technical skills is the priority), or that small-sided games may need to be supplemented with 

other activities in order to ‘top-up’ the physical, and in turn technical, stimuli provided on any 

given day. Whilst also recognising high physical costs within a Goalkeepers schedule (pre-

match shooting) and the repercussions this may have when planning the training schedules and 

recovery methods of starting and substitute Goalkeepers.  

 

Further, whilst the research is limited to the activity-types undertaken at one English Premier 

League football club, such findings should allow for practitioners to understand how they can 

best utilise the number of Goalkeepers they have on a daily basis; catering to the needs of the 

team sessions (Goalkeepers needed in multiple activities such as shooting practices and small-

sided games), whilst ensuring the Goalkeepers are physically prepared for competitive match-

play. Such a sentiment highlights the need for relationships and communication between staff 

and departments to ensure each individual player needs are addressed when planning training 

and recovery strategies.  
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Chapter 4.0 The physical demands of professional football Goalkeepers transiently 

throughout match-play. 

 

Chapter Summary       

• During the 2017/18 season, 100 matches (18 ± 14 matches∙Goalkeeper1) were 

monitored via Goalkeeper-specific micromechanical electrical systems (MEMS) 

sampling at 10 Hz (model G5, version 1.15.0; Catapult innovations Ltd., Australia) 

worn on match-day to assess the physical demands of professional football Goalkeepers 

transiently throughout match-play. 

• Movement responses were analysed by dividing the 90-min match data separately into 

45-min halves and into six 15-min epochs. 

• Between-half reductions in total distance, but increased high-speed changes of direction 

and explosive efforts, occurred (both p≤0.05), whilst, between-half comparisons of 

high-speed distance and the number of dives were similar, as was the number of high, 

medium, and low jumps.  

• Excluding the number of high jumps, all variables differed from 0-15-min during at 

least one match epoch, with more dives (1.3±1.4 vs 1.0±1.1) and explosive efforts 

(2.5±2.4 vs 2.0±1.8) performed between 75-90-min versus 0-15-min (all p<0.05).  

• This study provides an original insight into the position-specific physical demands of 

professional Goalkeepers and their transient changes in movement responses over the 

course of 90-min of competitive match-play, further informing practitioners when 

planning the preparation and periodisation of training and/or recovery strategies. 

!
!
!
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4.1 Introduction 

 
It is well documented that for outfield players, indices of physical and technical performance 

decline progressively throughout 90-min of football-specific exercise (Mohr et al, 2005, 

Russell et al, 2011, Russell et al, 2012), with further decrements reported during matches 

continuing to extra-time (i.e., 120 min; Harper et al, 2016, Harper et al, 2014, Stevenson et al, 

2017). Such declines are primarily attributed to increases in physical fatigue during the latter 

stages of match-play, and the existence of conscious or subconscious self-pacing strategies 

(Bangsbo et al, 2006, Bradley & Noakes, 2013, Mohr et al, 2003). However, consistent with 

their unique tactical role, Goalkeepers appear to face vastly different match-demands when 

compared with their outfield counterparts.  

 

Indeed, chapter two highlighted (which was further supported in chapter three) that 

professional Goalkeepers may cover ~50% (i.e., 4-6 km) of the match-distances of outfield 

players, whilst performing only ~2 short (i.e., typically <10 m) sprints (Di Salvo et al, 2008, 

Malone et al, 2018). Empirically, such distances can vary between Goalkeepers and teams, 

based on the in-possession strategies employed, and the requirements of the Goalkeeper to 

support and receive the ball, whilst staying connected to the match to defend the goal when 

needed. 

  
Parts of this chapter have been published in the following citation: 
 
White, A, Hills, SP, Hobbs, M, Cooke, CB, Kilduff, LP, Cook, CJ, 
Roberts, C, Russell, M. (2020): The physical demands of 
professional soccer Goalkeepers throughout a week-long 
competitive microcycle and transiently throughout match-play, 
Journal of Sports Sciences, DOI: 
10.1080/02640414.2020.1736244  
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Chapter three evidenced that the physical demands placed on football Goalkeepers throughout 

a competitive week, tends to be highest when Goalkeepers are working with outfield players 

in isolated environments such as shooting practices or with specialist coaches for their position, 

often in large groups of Goalkeepers, away from the wider team environment. This contrasts 

with the physical demands of outfield players which are typically highest on a match-day 

(Mohr et al, 2005, Russell et al, 2011, Russell et al, 2012), and as such provide unique  findings 

to better inform practitioners when planning the training schedules, recovery methods and 

physical preparation of starting and substitute Goalkeepers in readiness for competitive match-

play. 

 

Whilst chapter three identified absolute values pertaining to Goalkeeping-specific movements 

during competitive match-play (dives, jumps, explosive efforts etc), to the authors knowledge, 

no study has investigated whether Goalkeepers experience transient changes in position-

specific physical demands over the course of each half and 15-min windows during 90-min of 

competitive match-play, as has been reported for outfield players (Di Salvo et al, 2009, Mohr 

et al, 2003, Russell et al, 2016). This is made more surprising by the disproportionate number 

of goals scored during the final 15-min of a match (Njororai, 2013), alongside empirical 

observations suggesting that Goalkeepers are rarely substituted, except for in the case of injury.  

 

Therefore, this study used position-specific physical performance indicators to quantify the 

movement demands elicited and profiled transient changes in the movement responses of 

professional football Goalkeepers during 90-min of match-play. Such findings may have 

important implications for the preparatory design and/or tactical ‘game-management’ 

strategies employed in relation to football Goalkeepers. The null hypothesis associated with 
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this study was that there would be no difference in the transient changes in physical demands 

over the course of football match-play. 
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4.2 Materials and Methods 

 
#"!"$%789:(%:/)*;4%

 
To quantify the movement demands, professional football Goalkeepers were monitored via 

Goalkeeper-specific micromechanical electrical systems (MEMS) sampling at 10 Hz (model 

G5, version 1.15.0; Catapult innovations Ltd., Australia) worn on match-day during the 

2017/18 season and assessed transient changes across 90-min of match-play using linear mixed 

modelling.  

 

#"!"!%<2,-=//./0 )%%

 
Following institutional ethical approval (Appendix 9.1), professional, male football 

Goalkeepers (n=8, age: 19 ± 2 years, stature: 1.84 ± 0.08 m, mass: 86.8 ± 3.0 kg) from an 

English Premier League football club (the highest tier of professional football in the United 

Kingdom) volunteered to participate in data collection for match-play. Retrospective power 

analyses using obtained effect sizes, alpha values and sample sizes indicated that beta values 

>0.8 were obtained for continuous variables (G*Power version 3.1.9.2). Goalkeepers were 

informed about the risks and benefits of participation before being invited to provide written 

consent (in addition to parental consent and player assent where Goalkeepers were <18 years 

of age) prior to data-collection, and all were considered by club medical staff to be healthy and 

injury-free throughout the duration of the study. Data reflects 100 matches (18 ± 14 

matches∙Goalkeeper1). 
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All matches were ~90-min in duration and fixtures from both domestic league and cup 

competitions were included (i.e., under 18, under 21, FA cup, League Cup, and Southern 

Premier football competitions). The potential influence of the duration of competitive match-

play on Goalkeepers’ movement responses were analysed by dividing match data separately 

into 45-min halves and into six 15-min epochs. All data after the scheduled end of each half 

(i.e., stoppage time) were omitted from analysis. All match activities were performed on natural 

outdoor grass pitches in accordance with English Football Association rules.   

%

#"!"#%>*+023/+',4*+,-%/-/+80*+,-%)()8/3%?>@>7A%,4,-()*)%

 
Goalkeepers’ movements were monitored throughout the study using Goalkeeper-specific 10 

Hz MEMS units (model G5, version 1.15.0; Catapult innovations Ltd., Australia) harnessed 

centrally between the scapulae in a specifically designed vest designed to minimise movement 

artefact. Sampling at 10 Hz has demonstrated coefficient of variation (CV%) values of 2.0-

5.3% for measuring instantaneous velocity (Varley, 2012), whilst the accelerometers within 

the specific devices used have produced good intra- and inter-unit reliability (CV%: 0.9-1.1) 

in both laboratory and field test environments (Boyd, 2011). The MEMS units were activated 

according to the manufacturer’s guidelines ~40-min before commencing the match, and 

Goalkeepers wore the same device throughout the study in order to avoid inter-unit variability.  

Data were exported following completion of the match using the manufacturer’s specialist 

software (OpenField, version 1.15.0 Build #26615 - Installer Release; Catapult innovations 

Ltd., Australia). Eight indices of physical performance were analysed, being; the number of 

dives, the number of high (i.e., >0.4 m in height), medium (i.e., 0.2-0.4 m), and low (i.e., <0.2 

m) jumps, high-speed changes of direction (i.e., changes of direction at speeds >3.5 m·s-1), and 
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explosive efforts (i.e., combined number of: high-speed changes of direction, high jumps, and 

instances in which a dive was followed by a Goalkeeper returning to standing within 1 s), and 

the distance covered in total and at high-speed (i.e., >4.17 m·s-1). To support the use of such 

thresholds, unpublished observations suggest that in isolated performance tests, the 

Goalkeepers involved attain maximal countermovement jump heights >0.4 m (i.e., 0.50±0.06 

m). When considering the high-speed running threshold that is typically employed when 

monitoring outfield players (i.e., >5.5 m·s-1), only ~0.8% of total distance covered by 

professional Goalkeepers may be categorised as high-speed (unpublished observations the 

same professional club recruited to the study); a value which increases to ~2.6% when a 

modified threshold of >4.17 m·s-1 is used.  

%

#"!"B%78,8*)8*+,-%,4,-()/)%

 
Statistical analyses were conducted using both Statistical Package For Social Sciences (SPSS; 

Version 21.0; SPSS Inc., Chicago, IL, USA), and R statistical software (V3.3.1). Data are 

presented as mean ± standard deviation (SD) unless otherwise stated. Following removal of 

any outliers identified from consulting residual plots, mixed models used the lme4 package 

within R statistical software to estimate the effect of time on the outcome variables profiled 

during match-play. Due to the lack of independence between repeated measurements of 

Goalkeepers (15-min observations, nested within matches, nested within individual 

Goalkeepers) over the course of the season, mixed effect models were used to estimate the 

effect of time on the movement demands observed. Time (i.e., ‘epoch’) was included as a fixed 

effect with random intercepts modelled separately for each outcome variable. Linear mixed 

models (b [95% CI]) were used for continuous outcomes of distance and high-speed distance, 

while count data were analysed using a mixed effects Poisson regression model. To assess 

changes in performance variables over the course of 90-min, the 0-15-min epoch was specified 
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as the baseline comparator, and bootstrapped 95% confidence intervals (CI) were obtained for 

the exponentiated parameter estimates, which are expressed as incident risk ratios (RR) for 

count variables. 
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 4.3 Results 

 
Table 4.1 provides mean±SD for physical performance variables per half of match-play. 

Between-half declines were observed for total distance, whilst the number of high-speed 

changes of direction and explosive efforts increased from the first to second half (both p≤0.05). 

High-speed distance and the number of dives were similar between halves, as was the number 

of high, medium, and low jumps.  

 

Table 4.2 shows descriptive statistics for physical performance variables throughout match-

play while Table 4.3 presents the linear and mixed effects Poisson regression models assessing 

changes over time (i.e., relative to 0-15-min).  Except for the number of high jumps, all 

performance variables differed from 0-15 min during at least one other match epoch (all 

p≤0.05). Relative to the 0-15-min observation, total distance covered was significantly lower 

in all subsequent epochs. Likewise, high-speed distance was lower for all epochs compared 

with 0-15-min. The number of high-speed changes of direction was higher only for 60-75-min 

relative to 0-15-min values, although more explosive efforts were performed between 60-75-

min and 75-90-min compared with the initial 15-min of match-play. The number of dives was 

higher at 30-45-min, 60-75-min, 75-90-min compared with 0-15-min, whilst more medium 

jumps were performed between 30-45-min than 0-15-min. The number of low jumps were 

reduced at all time-points relative to 0-15-min values.   
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Table 4.1: Mean (standard deviation) physical performance variables in the first and second halves of match-play  

Variable Overall First half Second half 

G(A.8#C02OD# K#CJD# M#CMD# J#CLD#

T(:;#Y+,*8#C02OD# I#CID# I#CID# I#CID#

B.5(+,#Y+,*8#C02OD# S#CND# J#CMD# J#CMD#

12F#Y+,*8#C02OD# II#CSD# Q#CJD# Q#CND#

R2'%6#5(8'%!).#C,D# NNJH#CKNPD# LSSK#CMSJD# LQQM#CJPHD#ZZ#

T(:; 38*..5#5(8'%!).#C,D# IIK#CQPD# QM#CMQD# NJ#CJLD#

T(:; 38*..5#);%!:.8#24#5(&.)'(2!#C02OD# K#CJD# M#CLD# J#CMD#Z#

V9*628(A.#.442&'8#C02OD# IK#CKD# Q#CJD# K#CJD#Z#

Z#5(44.&.!).#%'#*[POPN#6.A.6#&.6%'(A.#'2#4(&8'#;%64#A%6+.8/#ZZ#5(44.&.!).#%'##*[POPPI#6.A.6#&.6%'(A.#'2#4(&8'#;%64#A%6+.8#
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Table 4.2: Mean (standard deviation) physical performance variables per 15-min of match-play 
 

 

Variable  Timing 

0-15 min 15-30 min 30-45 min 45-60 min 60-75 min 75-90 min 

G(A.8#C02OD# I#CID# I#CID# I#CID# I#CID# L#CID# I#CID#

T(:;#Y+,*8#C02OD# POL#CPOND# POL#CPOND# POL#CPOJD# POL#CPOJD# POL#CPOND# POL#CPOND#

B.5(+,#Y+,*8#C02OD# IOM#CIOJD# IOI#CIOMD# IOM#CIOND# IOS#CIOSD# IOM#CIOND# IOP#CIOMD#

12F#Y+,*8#C02OD# LOJ#CLOID# IOS#CIOND# IOK#CIOHD# LOI#CLOND# IOS#CLOID# IOQ#CIO#SD#

R2'%6#5(8'%!).#C,D# IPPN#CIMND# HNP#CIMND# HMI#CIQPD# HIK#CINLD# SQK#CINID# SKS#CIQMD#

T(:; 38*..5#5(8'%!).#C,D# LQ#CLID# IH#CIND# IS#CISD# IQ#CIQD# IS#CIKD# LP#CLND#

T(:; 38*..5#);%!:.8#24#5(&.)'(2!#C02OD# IOI#CIOID# IOL#CIOJD# IOP#CIOLD# IOM#CIOJD# ION#CIOMD# IOM#CIOND#

V9*628(A.#.442&'8#C02OD# LOP#CIOSD# LOL#CLOPD# LOL#CLOID# LOL#CLOPD# LOS#CLOPD# LON#CLOJD#
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Table 4.3: Effect estimates showing changes from the reference value in physical performance variables per 15-min of match-play 

 

Variable  0-15 min 15-30 min 30-45 min 45-60 min 60-75 min 75-90 min 
G(A.8#C02OD# 7V\ # IOIM##

]POSQ/IOJS^#
IOML##
]IOPL/IOKI^Z#

IOPQ##
]POSI/IOJP^#

IONQ##
]IOLI/LOPP^ZZZ#

IOMI##
]IOPI/IOKI^Z#

T(:;#Y+,*8#C02OD# 7V\ # IOPP##
]PONJ/IOSM^#

POSI##
]POJL/IONM^#

POSQ##
]POJQ/IOQI^#

IOIJ##
]POQJ/LOPN^#

IOIJ##
]POQJ/LOPN^#

B.5(+,#Y+,*8#C02OD# 7V\ # POSQ##
]POQK/IOIL^#

IOPN##
]POSL/IOMM^#

IOJP##
]IOIL/IOKQ^ZZZ#

IOPJ##
]POSI/IOMM^#

POKH##
]POQI/IOPM^#

12F#Y+,*8#C02OD# 7V\ # POKJ##
]POQI/POHI^ZZZ#

POKJ##
]POQI/POHP^ZZZ#

POHP##
]POKN/IOPS^#

POKK##
]POQJ/POHJ^Z#

POQK##
]PONN/POSL^ZZZ#

R2'%6#5(8'%!).#C,D# 7V\ # 3NJOKL##
]3SLOQM/3LQOSI^Z#

3KMOQQ##
]3IPIONS/3JNOKN^Z#

3SKOHI##
]3IINOSL/NHOHH^Z#

3IMSOIN##
]3IQQOPK/3IIPOLJ^Z#

3ILQOKM##
]3INJOQK/3HSOSL^Z#

T(:;#8*..5#5(8'%!).#C,D# 7V\ # 3QOSL##
]3IIOKS/3IOSQ^ZZ#

3SOPP##
]3ILOHQ/3MOPJ^ZZ#

3HOMN##
]3IJOMI/3JOMH^ZZZ#

3SOII##
]3IMOPK/3MOIN^ZZ#

3NOKL##
]3IPOQH/#3POKQ^Z#

T(:;#8*..5#);%!:.8#24#5(&.)'(2!#C02OD## 7V\ # IOPS##
]POSJ/#IOJP^#

POHI##
]POKP/IOIH^#

IOIM##
]POSK/IOJQ^#

IOML##
]IOPL/IOQS^Z#

IOIK##
]POHI/#IONI^#

V9*628(A.#.442&'8#C02OD# 7V\ # IOPK##
]POSS/#IOLH^#

IOPS##
]POSH/IOMP^#

IOPS##
]POSH/IOMP^#

IOMN##
]IOIM/IOQL^ZZZ#

IOLI##
]IOPI/#IOJN^Z#

G%'%#%&.#&.*2&'.5#%8#(!)(5.!).#&(8>#&%'(28#C77D#2';.&#';%!#42&#'2'%6#5(8'%!).#%!5#;(:;#8*..5#5(8'%!).#F;();#(8#-#]HN_#`a^O##
*[POPN#Zb#*[POPI#ZZb#*[POPPI#ZZZO#7.4.&.!).#A%6+.#7V\O##
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4.4 Discussion 

 
The chapter sought to understand the physical demands of professional football Goalkeepers 

transiently throughout 90-min of match-play (i.e., as a function of match duration). 

Goalkeepers performed more dives and explosive efforts during the final 15-min (i.e., 75-90-

min) of competitive matches when compared with the opening phase of play (i.e., 0-15-min). 

Collectively, this comprehensive analysis of the physical demands of professional football 

Goalkeepers provides novel information that will be useful to inform practitioners when 

planning the preparation and periodisation of training and/or recovery strategies for football 

Goalkeepers over the course of the competitive week. 

 

Di Salvo et al, (2008), used a multi-camera tracking system to monitor total distance covered 

by 62 English Premier League Goalkeepers, and reported no significant differences between 

the first and second halves of match-play. Whilst outfield players experience between-half 

decrements in a number of other physical (e.g., high-speed distance, number of 

accelerations/decelerations etc.) and technical (e.g., passing speed and success) key 

performance indicators (Mohr et al, 2005, Rampinini et al, 2009, Russell et al, 2011), this was 

not the case for Goalkeepers. In contrast, as has been established in relation to outfield players 

(Mohr et al, 2003, Mohr et al, 2005, Russell et al, 2016), Goalkeepers in the current study 

covered less total distance (2887 m vs 2663 m) during the second half, when compared with 

the opening 45-min. Indeed, high-speed distance and the number of dives performed remained 

similar between halves, whilst Goalkeepers performed more explosive efforts (7.4 vs 6.4) and 

high-speed changes of direction (4.0 vs 3.3) from 45-90-min, compared with before half-time. 

Reasons for such responses remain to be determined, with these observations further 

emphasising the unique physical and technical demands associated with football Goalkeepers, 
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and thus highlight the need for individualised consideration of preparatory and recovery 

practices for this bespoke population of player. 

 

In addition to between-half differences, for certain metrics (i.e., the number of dives, high-

speed changes of direction, and explosive efforts), Goalkeepers appeared to experience greater 

physical demands during the final 30-min (i.e., 60-75 and 75-90-min epochs) of a match, when 

compared with the opening 15-min. Furthermore, to the potential influence of tactical changes 

and other contextual variables, such observations may plausibly reflect the performance 

fluctuations experienced by outfield players. Speculatively, the progressive fatigue 

experienced by outfield players during a 90-min match (Bangsbo et al, 2007, Bangsbo et al, 

2006, Mohr et al, 2003) may compromise a team’s defensive structure and promote an increase 

in the number of scoring opportunities (e.g., shots taken and crosses played into the 

Goalkeeping area) towards the end of a match (Di Salvo et al, 2008, Njororai, 2013). If true, 

these changes would likely influence the physical demands experienced by Goalkeepers, who 

may be required to respond in order to protect their goal and/or quickly re-distribute the ball to 

team-mates. 

 

With the chapter providing novel findings relating to the physical demands of professional 

football Goalkeepers transiently throughout 90-min of match-play, (using MEMS devices as 

seen in chapter three) clear differences were realised between outfield and Goalkeeping 

populations and as such implications relating to the planning of post-match recovery modalities 

and training design need to be further understood.  The research further supports that additional 

evidence is needed to better understand the cognitive demands Goalkeepers experience; 

transiently throughout match-play as well as post-match. With Abbott et al. (2023) highlighting 

that starting Goalkeepers experience greater mental fatigue than that of substitute Goalkeepers, 
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one can insinuate that when increased physical demands are realised during match-play, 

notably in the final 30-minutes, there may be a concomitant increase in cognitive demands 

which impact the Goalkeeper directly during match-play as well as in the subsequent days post-

match.    

 

When interpreting the current findings, a number of limitations should be considered.  It is 

prudent to note that although all Goalkeepers were over the age of 16 years at the time of data-

collection, these data do not distinguish between age-groups within the sampled population. 

Due to the sample of professional Goalkeepers used in this study, negligible statistical power 

would have been yielded if such an approach had been adopted. Nonetheless, novel findings 

have been presented, which support and extend the limited body of research documenting the 

physical demands of professional football Goalkeepers transiently throughout 90-min of 

match-play. 
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4.5 Practical Applications 

 

Chapter four highlighted the importance of ensuring individual player needs are addressed as 

a staffing group when planning training and recovery strategies, and as such may play an 

important role in optimising the performance of the Goalkeeper during match-play. Throughout 

90-min of match-play Goalkeepers experienced transient changes in physical demands; 

responses which may be attributable to changes in tactics in conjunction with the progressive 

fatigue of outfield players towards the end of a match. Thus, observed increases in certain 

position-specific movements towards the end of match-play, highlight a potential role for 

ergogenic interventions at specific time-points during a match, and/or requirements for 

Goalkeeper training to ensure that Goalkeepers are equipped to respond to such heightened 

demands.  

 

Understanding the movement demands of the Goalkeeper and specifically periods of change 

within the match, may allow for training sessions to be tailored for such demands in isolation 

as a Goalkeeping group or working with the wider staff and team to attend to the physical and 

tactical team changes and the effect this may have on the Goalkeeper or how the Goalkeeper 

may be able to positively affect the ‘game-state’ to aid the outfield players and team 

performance. 

This chapter highlights the importance of understanding the physical demands and changes 

throughout match-play and addresses the significance such findings should have on that of 

coaches training designs and player-staff communications to best prepare the Goalkeeper and 

aid in team-performance (tactically and physically).  
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Chapter 5.0 Goalkeeping Coaches’ perceptions of Session Design and the effects on 

movement solutions and actions. 

 

Chapter Summary       

¥! Session planning in Goalkeeping is thought to occur with the intent to develop the skills 

of the position and facilitate stable yet adaptable and effective movement solutions, 

rather than trying to achieve the “perfect technique”. 

• A global sample of 162 Goalkeeping coaches, volunteered to participate in a ~20 

minute, 23-question (open and closed-ended) online survey relating to their perceptions 

of practical applications (skills and technical models), and areas for consideration for 

coach development and session design. 

• The study focussed on the announced, unannounced and live (AUL) practice spectrum; 

which highlights opportunities for player decision-making, problem solving, skill 

development and personal movement solutions. 

• Goalkeeping coaches stated that they design the majority of their Goalkeeping sessions 

on an unannounced scale inferring an intent to create a rich decision-making 

environment.   

• Goalkeeping coaches evidenced that they tend to structure their sessions linearly, from 

an (isolated-technical) announced manner (84.6%) for part one of their sessions before 

progressing to more (complex) unannounced in parts two (74.7%) and three (69.1%), 

then ending at part four of the session with a live practice (89.5%). 

¥! Implications for Goalkeeping coaches when designing sessions; collaboration with 

other departments to holistically develop the goalkeeper; technically, tactically, 

physically and psychologically/socially – important realisation for coach education 

settings when planning the delivery of courses. 
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5.1 Introduction 

 
While traditionally viewed as the last line of defence, Goalkeepers form an integral part of a 

football team by preventing opposition scoring opportunities. However, Goalkeepers are 

increasingly involved in offensive actions such as the starting point of an attack.  Accordingly, 

while training and pre-match drills are often isolated to Goalkeepers and position-specific staff, 

Goalkeepers also contribute significantly to daily team training sessions with wider squad 

members. These sessions provide complex environments, designed to better replicate the 

demands of match-play, and are well known for being effective when developing and 

cultivating skill acquisition (Davids et al. 2008; Renshaw et al. 2019).   

 

Despite growing research in Goalkeeping and skill acquisition, practitioners can become path 

dependent, reliant on basing their practice and session design on previous experience and/or 

beliefs regardless of alternative methods or evidence (Woods, 2020). Session planning in 

Goalkeeping is thought to occur with the intent to develop the skills of the position and facilitate 

solutions, rather than trying to achieve the “perfect technique” (Chow et al. 2015). Empirical 

evidence would suggest that coaches often employ their own ‘path dependent’ methods, 

carrying out Goalkeeping sessions containing service and structures not found in match-play, 

such as a ‘volleying service’ from the Goalkeeping coaches’ hands and prescriptive movement 

of the Goalkeeper through cones or around the goal area. Ecological dynamics, the theoretical 

  
 
 

Parts of this chapter have been prepared for submission to a peer reviewed journal with the 
following citation: 
 
White, A, Russell, M. (2025): Goalkeeping Coaches’ perceptions of session design and the 
effects on movement solutions and actions. 
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underpinning of the processes of perception, action, and cognition relating to athletes (Seifertet 

al. 2017) has fostered frameworks such as the Constraints-Led Approach (CLA).  

 

The CLA as employed with the athlete/Goalkeeper requires self-organisation in an ever-

changing performance landscape, creating the most effective movement solutions and actions 

alongside the continual coupling of knowledge and perception (Renshaw & Chow, 2019; 

Newell, 1986; Renshaw et al. 2010). Research by Gray (2020) compared the self-organisation 

frameworks of the CLA and differential learning with that of prescriptive instructions when 

looking to develop batting skills in baseball. The study found that self–organisation approaches 

(Constraints-Led Approach & differential learning) encouraged better performance outcomes 

through the exploration of movement vs prescriptive frameworks (prescriptive instructions) 

which tried to ascertain the “perfect technique”. It is unclear whether Goalkeeping sessions are 

designed to develop skills within a representative environment (Hamilton et al. 2020) or 

devised to promote technical biases within a reduced context setting (Renshaw & Chow, 2019).  

 

Previous research exploring the views of Goalkeeping coaches relating to the positional 

demands for Goalkeeping and current Goalkeeping training approaches (Otte et al. 2020), 

found that four skill sets are important to developing Goalkeepers: decision-making skills, 

athleticism, mentality, and technical skills. Despite the above sentiments, the research 

suggested that Goalkeeping coaches designed sessions in a linear manner ‘progressing’ from 

“pre-activation, warm-up, technical part, complex part to cool-down” and chose to reduce 

perceptual-cognitive information. The coaches in the study stated that they valued individuality 

in the Goalkeepers’ technical executions but believed in “key technical principles” and 

“idealised technical images”; such notions may limit the athlete’s exploration of movement 

solutions and skills in the coach’s pursuit of isolated-technical training. Further understanding 
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is required relating to session design structure throughout a week-long competitive microcycle 

of training Goalkeepers as well as Goalkeeping coaches’ interpretations and descriptions of 

‘Techniques” and ‘Skills’ relating to the Goalkeeping position. Therefore, with coaches heavily 

entrenched in the day to day demands to personally perform whilst producing high-level 

athletes, (Sheehy et al. 2019), understanding where coaches predominantly focus their session 

design and coaching vs where coaches feel they need to personally develop (technical, tactical, 

physical, psychological/social) is important to ascertain and guide future research in this field.   

 

A Goalkeeping specific session design framework known as the ‘Practice spectrum’ (Figure 

5.1) has been created with the aim; to aid in session design by allowing Goalkeeping coaches 

to understand where decisions and physical movement solutions may be able to be explored vs 

directly told through the  “Practice Structure”; the layout of the scenario within the practice as 

well as the “Service Type”; the type of ball delivery given within the session. The practice 

spectrum centres around Announced; Goalkeeper is aware of C28' “The Practice Structure” & 

“The Service Type”, Unannounced; Goalkeeper is aware of /*8'/0  “The Practice Structure” OR 

“The Service Type”, and Live; Goalkeeper is unaware of C28' “The Practice Structure” & “The 

Service Type”. 

 

The framework aims to be practically utilised and is key to its development and coach 

understanding, with well documented research (Bishop, 2008) pertaining to the poor translation 

of academic research to practical application, with ‘only research leading to practices that can 

and will be adopted can improve sporting performance’. Thus, with limited research in this 

unique subject area, it is vital that the topics researched can directly impact practitioners and 

performance, in a tangible way. Following previous research using an online survey (Harper et 
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al. 2016, Hills et al. 2020), Goalkeeping coaches’ perceptions were sought to identify how 

session planning influences the availability of decision-making and movement solutions. 
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Announced  Unannounced  Live 
!

! !

The Goalkeeper  is aware of 
both  the ÒPractice StructureÓ 

& ÒService TypeÓ. 

The Goalkeeper  is aware of either  
the ÒPractice StructureÓ OR 

ÒService TypeÓ. 

The Goalkeeper  is unaware 
of both  the ÒPractice 
StructureÓ & ÒService 

TypeÓ. 

Figure 5.1 Practice Spectrum – Announced, Unannounced and Live.  
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5.2 Methods 

 
B"!"$%&02+/:90/)%D%,4,-()*)%

 
Following institutional ethical approval (Appendix 9.3) a global sample of 162 Goalkeeping 

coaches, volunteered to participate in a ~20 minute, 23-question online survey (Jisc,‘E4-*4/%

790F/()G, 2024). The survey included multiple constructs relating to perceptions of practical 

applications (skills and technical models), areas for coach development and session design, 

with coaches having to fully answer each question, before being allowed to move to the next 

question.  A mixture of open and closed-ended questions was used, allowing for descriptive 

statistics to be gained from frequency and thematic analysis (Braun & Clarke, 2006). 

 

All responses remained anonymous; coaches provided information pertaining to their club role, 

how long they have been working as a Goalkeeping coach, their highest level of academic and 

Goalkeeping coaching education, and level of competitive football played (if applicable). 

Following confirmation of informed consent, coaches were then directed to the survey. Upon 

completion of the survey, coaches were given a unique ID number. This was necessary in case 

coaches wished to withdraw their responses within a specific timeframe following 

participation. No instances of this occurred. 

%

B"!"!%H,8,%I4,-()*)%

 
Data from the questionnaire was compiled and input into Excel for further analysis (Microsoft 

Corporation, 2018) by the lead author (AW). The data was analysed and presented in a 

descriptive manner. The closed-ended branch of the research required frequency analysis 

through manual input of the responses in order to gain a percentage relative to the sum of 
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responses. Thematic analysis (Braun & Clarke, 2006), was undertaken in the open-ended arm 

of the research, and as such answers were read multiple times to familiarise and gain a greater 

understanding to appropriately categorise.  
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5.3 Results 

 
B"6"$%J/F/-%+900/48-(%K20=*4;%,8%D%L9,-*1*+,8*24)%2C8,*4/:%

 
The Goalkeeping coaches involved in the study primarily had position-specific coaching 

experience of > 10 years (35.8% of responses). Experience of 5 to 10 years, up to 5 years and 

< 1 year occurred in 25.9%, 34.6%, and 3.7% of responses, respectively.  Respondents worked 

in various Goalkeeping coaching capacities, including Head of Goalkeeping/1st 

Team Goalkeeping Coach (42%), 1st Team Assistant Goalkeeping Coach (1.2%), Head of 

Academy Goalkeeping (15.4%), Academy Goalkeeping Coach (21%) and other (20.4%); 

describing Goalkeeping coaches working in grassroots, a Goalkeeping school or in addition to 

being an analyst. Respondents worked in diverse football backgrounds, including professional 

(65.4%), university (9.2%), semi-professional (3.7%), running their own Goalkeeping school 

(4.9%), and in grassroots as a volunteer (16.7%). 

 

Goalkeeping coaches were primarily full-time members of staff working in professional 

(46.9%) and university (4.9%) settings, with the remaining population of coaches working part-

time in professional (18.5%) and university (4.3%) capacities, running their own 

Goalkeeping school (4.9%), or working in grassroots as a volunteer/other (20.4%). The highest 

level of Goalkeeping coach education they had achieved (or were currently undertaking) varied 

between UEFA A Goalkeeping (27.8%), UEFA B Goalkeeping (27.2%), National Goalkeeping 

certificate or equivalent (16%), Level 1 Goalkeeping (6.2%), or through another governing 

body (22.8%). 
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Table 5.1 displays key phrases consistently used to describe the words; ‘Techniques’ in which 

a Goalkeeper may undertake repeatable actions, with limited decision making and movement 

solutions in the pursuit of an idealised/aesthetic model, and ‘Skills’ in which the Goalkeeper is 

placed in a richer decision-making and context specific environment. Whilst Table 5.2 and 

Table 5.3 exhibit the coaches’ responses to the perceived key ‘Techniques’ and ‘Skills’ used 

in Goalkeeping, respectively. The responses relating to perceived key ‘techniques’ describe the 

final aesthetic action such as scoop, dive, block, etc, and highlight coaches’ visual 

representation of how something ‘looks’ in which certain aspects of the Goalkeeper’s physical 

architecture can be reduced and compartmentalised to achieve a required visual outcome. In 

contrast the descriptors of “skill”; decision making under pressure, positioning, catching under 

pressure, identifying, recognition and adaptability elicit a more complex, ecological thought 

process, describing the continuous interactions of the individual (Goalkeeper), task and 

environment (Davids et al. 2021). 
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Table 5.1 Phrases consistently used to describe ‘Technique’ & ‘Skill’ 
Phrases consistently used to describe Techniques  Phrases consistently used to describe Skills 
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Table 5.2 Perceived Key ‘Techniques’ used in Goalkeeping 

 

 

 

 

Perceived Key ‘Techniques’ used in Goalkeeping 
Out of Possession terms In Possession terms 
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Table 5.3 Perceived Key ‘Skills’ used in Goalkeeping 

%%

 
 

Perceived Key ‘Skills’ used in Goalkeeping 
Out of Possession terms In Possession terms Other terms 
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Figure 5.2 depicts the elements that coaches primarily focus on when designing sessions; with 

tactical (43.2%) and technical (46.3%) being the primary focus areas whilst the areas of 

development were seen highest for physical (31.5%) and Psychological/Social (35.8%). A 

further breakdown of focus areas highlighted that technical and tactical as the highest areas for 

1st Team (42.9% & 52.4%), Development (U18-U23) (33.3% & 54.2%) and Academy (U9-

U16) coaches (63.6% & 25.0%) respectively. Technical as well as Psychological/Social were 

42.9% each for “Other” coaching category which included working with Goalkeepers below 

the age of nine years old and may explain the bias toward a higher psychological/social and 

technical supposed need for the Goalkeepers. Goalkeeping coaches indicated that when 

designing sessions there was a need to personally develop in the areas of psychological/social 

across all age group/levels (1st Team; 31.7%, Academy (U9-U16) 41.0%, and Other 57.0%) 

with development coaches rating physical as their highest area of personal development (50%) 

and may reflect the physical changes the Goalkeepers are going through during this stage in 

their career and the need to design sessions appropriately whilst imparting knowledge within 

the sessions, off the grass or with a wider staff focus.   
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Figure 5.2 Elements that coaches primarily focus on and need to develop when designing sessions.  



114 
 

B"6"#%7/))*24%H/)*;4 

 
Goalkeeping coaches worked with varying numbers of Goalkeepers within Goalkeeping 

sessions with the majority working with three (34.6%) or four (27.8%) at one time (Figure 5.3). 

Coaches suggested that they design the majority of their Goalkeeping sessions on an 

unannounced scale between ‘6’ (31.1%) & ‘7’ (32.3%) inferring that they design with an intent 

to create a rich decision-making environment.  Coaches also evidenced that they tend to 

structure their sessions linearly, initially reducing perceptual-cognitive information through the 

design of sessions in a highly announced manner (84.6%) for part one of their sessions before 

progressing to more unannounced in parts two (74.7%) and three (69.1%), then ending at part 

four of the session with a live practice (89.5%).  
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Figure 5.3 Percentage of respondents relating to the number of Goalkeepers in a Goalkeeping session 
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Time spent within the practice spectrum structures indicated announced practice designs were 

used, with 65.5% of respondents spending up to 30 minutes per week focusing on less complex 

tasks throughout a weekly training structure. In comparison, greater decision-making 

environments were designed through unannounced (75.9%) and live (72.8%) session structures 

for between 30 to 120+ minutes per week.  

 

Announced training structures were lowest on Matchday -3 (3.1%) and Matchday -2 (6.9%), 

with a tactical focus being attended to within session design 27.5% and 54.2% respectively.  

This concurs with the unannounced and live session design focus seen during Matchday -3 

(61.9%) and Matchday -2 (69.5%). Announced session structures were seen in their greatest 

form furthest away from the next match; Matchday +1 (77.1%), Matchday +2 (29.0%) and 

Matchday +3 (21.4%). Unannounced training structures were a consistent presence across a 

training week apart from on Matchday +1 (8.4%), presumably due to recovery methods being 

employed so soon after a match and “OFF’ days (77.0%) also occurring on this day.  Live 

session design structures were highest on Matchday -2 (46.6%) and lowest on Matchday +1 

(2.3%) and Matchday +2 (3.1%). Match day +3 was the largest physical capacity focus 

(15.3%). 

 

When designing sessions, Goalkeeping coaches reported a tendency to consult with the 

manager (63.6%), other coaches (73.5%), and Goalkeepers (59.9%) and to a lesser degree with 

sports science staff (36.4%), the medical team (37.0%) and analysts (29.0%).
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5.4 Discussion 

 

This paper sought to investigate the perceptions of Goalkeeping coaches concerning practice 

designs while working at various levels and the effects that this may have on the availability 

of decision-making and physical movement solutions for the Goalkeeper. Whilst the 

Goalkeeper occupies a highly skilled position, reliant on the constant coupling of perceived 

information and required actions, Goalkeeping coaches defined the term ‘Techniques’ as 

(basic, simple, foundations, fundamentals, proper, correct, right, and textbook), allowing for 

an understanding into a reductionist approach to the complexities of the position and its actions.  

Coaches (46.3%) highlighted a strong focus of coaching isolated-technical sessions, often 

familiar and easier to instruct in relation to restricted movement solutions; scoop, set, hand 

shape, and “W” catch. Sarama, (2024) describes this type of coaching as the “dominant 

approach”; requiring rote repetition in a linear and reductionist environment to produce the 

‘perfect’ outcome vs a “contemporary approach” which would harness skill through repetition 

without repetition to in a non-linear, representative environment. 

 

A high focus on the tactical design of sessions in the Development (54.2%) and 1st team 

(52.4%) Phases (U18 and higher), maybe in part due to performance drivers of winning at these 

ages and the influences of opposition tendencies, team ‘game-plans’ and managerial needs 

focussing on the match. Announced session structures which usually form a technical focus 

and have limited decision making components were predominantly used at the start of the 

training week leading into a match, whilst live session structures occurred in the two days 

leading into a match, and one could infer that the coach may want to reduce the 

cognitive/decision making load during the period soon after a match whilst attending to the 

tactical demands of match-play closer to match-day, respectively (Otte et al, 2020). An 
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increased physical focus was also seen at this time in the week, and coupled with announced 

practice design, may lend to repetitive practices of movements and techniques, designed for 

Goalkeepers to work on their ‘basics’ in a physical manner far greater and less representative 

to what would be needed and imparted in a match (as highlighted in chapters three and four). 

 

Coaches utilised the practice spectrum throughout their weekly training structures and spent 

minimal periods of time (30 minutes per week) utilising less complex, announced practice 

designs, and dedicated more time (30 to 120+ minutes per week) to greater decision-oriented 

sessions through unannounced and live practice designs. This would show some progression 

in the development of session design from previous research by Otte et al. (2020) in which 

professional football Goalkeeping coaches implied that complex training activities accounted 

for around 30% of the total session time, paralleled to 50– 70% focusing on isolated training 

activities.  

 

Sessions were suggested to be designed ‘most of the time’ at an unannounced level, containing 

match-realistic actions and decisions through an environment where the session structure or 

service type is not fully known and the Goalkeeper is able to find a movement solution.  A 

deeper understanding of the coaches responses to the term ‘Skill’; positioning, decision 

making, effectiveness, communication, positioning, catching under pressure, scanning, 

resilience and adaptability, is needed in relation to how sessions are designed and in turn 

perceived by the Goalkeepers and whether the information is delivered through a contemporary 

or dominant approach to problem solving, in which rote repetitions of drills limit decision 

making, movement solutions and skills the Goalkeepers can develop are performed (Sarama, 

2024). 
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Otte et al. (2020) sought evidence of linear session design structure within Goalkeeping 

sessions, which aligns with the results from the current study in which Goalkeeping coaches 

stated they progressed from isolated-technical (announced) to complex (unannounced and 

live); announced (part 1 – 84.6%), unannounced (part 2 – 74.7% & 3 – 69.1%) and live (part 4 

– 89.5%). Whilst this may allow for a logical progression for coaches to confirm their own 

biases of movement and allow for moments of ‘correction’ within less-representative 

environments, this may come at a cost to the Goalkeepers development and ability to explore 

and ultimately find solutions, as well as the coaches developing their own understanding and 

ability to impart on the Goalkeepers with detail and clarity.  

 

Coaching is relentlessly balanced between development and performance, and as such session 

design may become less representative with the effort to repeat reductionist actions/situations 

in the hope of an instant performance outcome. Goalkeeping coaches were more inclined to 

consult with other coaching staff (73.5%), the manager (63.6%) and Goalkeepers (59.9%) 

when designing their sessions, which may have been due to limited exposure to other staffing 

resources; sports science staff (36.4%), medical team (37.0% and analysts (29.0%), lack of 

relationships being formed with such staff, a comfort/hierarchical pressure or lack of 

understanding in such areas and in turn maintaining session design content and ideas within 

their own respective department. 

 

Linking the above sentiments to coaches perceived personal areas of development; physical 

(31.5%) and psychological/social (35.8%), coaches may truly benefit from an integrated 

approach with other departments, gaining a detailed insight into a Goalkeepers’ potential 

physical literacy and understanding of Goalkeeping movements, as well as the theories of skill 

development away from coaching biases which may eventually aid in the quality of session 
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design and in turn player development and preference away from a predetermined construct of 

movement solutions.
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5.5 Conclusions and directions for future research 

 

Coaches designing of sessions are of high importance when developing the technical (skilful), 

tactical, physical and psychological/social areas of a Goalkeeper’s skillset. When attuning to 

the realistic demands of match-play and providing environments engrained in decision-making 

processes, coaches should allow for opportunities of personal movement solutions to be acted 

upon relating to the information being perceived. 

 

Practitioners recognised areas of development relating to the physical and psychological/social 

demands of Goalkeeper, but key to implementing a holistic session design approach, linking 

and not siloing/compartmentalising, a greater understanding of such areas is needed to 

optimally impart on the technical (skill) and tactical areas. This requires coaches to work in an 

integrated manner with staff other than the manger and coaches to look deeper into how 

Goalkeepers may truly move. Sports science, medical, analyst teams and the Goalkeeper 

themselves may be able to provide evidence and support to the Goalkeeping coach in relation 

to various situations within a match rather than creating assumptions around movement on a 

basic, technical level, which become inherently easier and more comfortable to coach through 

rote repetition and language. 

 

The findings that coaches on average design most of their sessions in an unannounced context 

(81.5%) should allow for Goalkeepers to be exposed to greater decision-making moments 

through perceptual-cognitive mechanisms to find movement solutions in a context close to a 

match-play environment. Further understanding is needed into whether the designing of such 

sessions by the Goalkeeping coaches in the study truly allow for solutions to be found or 
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whether technical biases are still heavily intertwined into the constructs of the session, 

ultimately minimising the action opportunities.  

  

Research in the current study is limited to the responses of the questionnaire rather than 

practical observations and as such interpretation can only be inferred.  However, although 

sessions could not be observed, understanding that a linear approach to session design is 

utilised allows for us to deduce that coaches follow a structure of achieving reduced 

information at the start of sessions, imparting technical structures to potentially develop a 

“perfect technique” before being satisfied to progress to a more representative environment. In 

doing so, coaches may lose the opportunity to understand what movement solutions the 

Goalkeeper can produce, restricting their movement to a particular biased and pre-conceived 

technical model which may not be effective to that individual based on their physical 

capabilities. 

 

The findings from the study are particularly important for coach education settings when 

constructing courses and its pertaining parts such as session design, wider staffing impact, 

technical models of coaching, as well as for Goalkeeping coaches who may currently be 

working within a small bandwidth of information solely relating to technical and tactical 

without input from physical and psychological/social support.  Utilising language such as 

“skills” or “actions” may afford opportunities for change in coaching biases away from a 

prescriptive way of coaching in a “technical manner”, whilst also allowing for “skills’ and 

“actions” to be perceived by Goalkeepers as an individual and unique way of Goalkeeping. 
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Chapter 6.0 General discussion, practical applications, and directions for future research 

 
6.1 Realisation of thesis aims 

 

The thesis comprised of multiple investigatory components and aimed to add to the limited 

body of Goalkeeping research, through exhaustively gathering evidence from a range of 

sources, including reviewing current literature, empirical observations, and surveying 

Goalkeeping practitioners to enhance understanding of the Goalkeeping-specific position and 

evaluate current in-season Goalkeeper practices that have implications for movement 

solutions and session design. 

 

The thesis purposefully aimed to 1) review current literature pertaining to the availability of 

information relating to the performance responses of football Goalkeepers, 2) profile the 

physical demands throughout a week-long competitive microcycle, 3) quantify the movement 

demands elicited and profile transient changes in the movement responses of professional 

football Goalkeepers during 90-min of match-play, and 4) explore Goalkeeping coaches 

current planning and delivery strategies of Goalkeeping training sessions, and the effects this 

may have on the availability of decision-making and physical movement solutions for the 

Goalkeeper. 

 

Chapter two sought to gather information pertaining to current literature surrounding the 

unique and specialised position of football Goalkeeping and the material gathered throughout 

this chapter helped to guide the design of the studies found in chapters three, four and five. 

Expressed throughout chapters three and four was information pertaining to the importance of 

understanding activity-type demands professional Goalkeepers are placed under and the effects 
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such activities may have on future training designs and recovery methods, whilst also attending 

to the knowledge of the fluctuating demands within 90-minutes of match-play and the effects 

this may have on the Goalkeeper, and team (physically and tactically). Further insight within 

chapter five into the current planning and delivery strategies of Goalkeeping coaches in relation 

to the practice spectrum when designing training sessions allowed for a deeper appreciation of 

the training methodologies employed in relation to the availability of decision-making and 

physical movement solutions for the Goalkeeper, whilst also ascertaining future coach 

education and training design implications relating to the sample of coaches’ areas of strength 

and development.  
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6.2 The physical demands throughout a week-long competitive microcycle 

  

Chapter three sought to understand the physical demands of professional Goalkeepers 

throughout a week-long competitive microcycle. Such research was necessary due chapter two 

highlighting limited research within football Goalkeeping. A need to profile Goalkeepers 

throughout match-play and training activities was required, as current empirical observations 

would suggest that Goalkeepers are managed similarly to that of their outfield counterparts and 

with better understanding and subsequent management of the monitoring, planning and 

delivering of training and recovery to the unique position of Goalkeeping a performance gain 

maybe achieved.  The initial information gained throughout chapter three aided in the narrative 

of the thesis and future directions of research throughout the subsequent chapters.  

 

Goalkeepers were profiled using Goalkeeper-specific micromechanical electrical systems 

(MEMS) devices throughout ‘personal pre-match warm-ups’, ‘pre-match shooting’ 

‘Goalkeeping-training’, ‘shooting-training’, and ‘small-sided games’ activities throughout one 

competitive week (4=8). 

 

Empirically, Goalkeeping and outfield coaches guide the design and implementation of training 

activities when working in isolation, with the team or during ‘pre-match shooting’.  

Goalkeepers usually instruct their own self-composed activities (which would vary in content 

from Goalkeeper to Goalkeeper) in readiness for the competitive ‘match’ and typically include 

handling and passing skills, as well as the replication of match scenarios. Whilst ‘pre-match 

shooting’ utilises the Goalkeeper to defend the goal, the training activity tends to be designed 

by outfield coaches to aid in the attacking players confidence and preparation for the match 
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and at times can focus on greater repetition of striking the ball toward the goal at the detriment 

of realistic practice design and the physical load of the Goalkeeper. 

 

Further understanding of the physical demands placed upon professional goalkeepers 

throughout a week-long competitive microcycle sought to realise that the activity of ‘pre-match 

shooting’ tended to last for 12 ± 2 minutes in length and although most changes of direction 

(34±12) and explosive efforts (70±18) occurred during Goalkeeping-training, with values 

exceeding match (both p=0.012), further investigations noted this type of activity to be the 

most intense during the limited time period, with an average of 32 dives occurring. Recognising 

that a dive was occurring approximately every 23 seconds during ‘pre-match shooting’ in 

comparison to an average of a dive every 9 minutes in a match, posed further questions of 

‘who’ out of the Goalkeepers involved in the warm-up should complete the activity (starting 

Goalkeeper or substitute Goalkeeper) and its implications on potential match performance was 

realised.   

 

Therefore, such findings warrant consideration for the utilisation of a third Goalkeeper (not to 

be used in match-play) in match-day warm-up activities. The incorporation of a third 

Goalkeeper would intentionally facilitate the ‘pre-match shooting’ whilst allowing for the 

substitute Goalkeeper to appropriately prepare for the match in case of injury to the starting 

Goalkeeper during the warm-up or early in match-play. Since the development of this study, 

the incorporation of three Goalkeepers is now regularly observed in warm-ups with financial 

and thus performance implications recognised; in the English Premier League each team earned 

£2.8 million more than the side below them in the final table positioning (Edwards, 2025). 

Abbott et al, (2023) have subsequently confirmed the findings that ‘pre-match shooting’ 

represents the greatest physical demand that a Goalkeeper is placed under throughout a week, 
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and consequently substitute Goalkeepers experience greater physical loads than starting 

Goalkeepers, whilst starting Goalkeepers experience greater mental fatigue than that of the 

substitute Goalkeepers. Such findings highlight the differences in internal and external load 

between starting and substitute Goalkeepers and stress the importance of staff-collaboration 

and appropriate planning of match-day warm-ups and Goalkeeper inclusion, recovery and 

training methods for the benefit of player well-being and performance for both starting and 

substitute Goalkeepers. Abbott et al, (2023) quantified internal load through session rating of 

perceived exertion (sRPE) through multiplying individual rating of perceived exertion (RPE) 

by active session duration. Further, holistic research could implement differential rating of 

perceived exertion (dRPE) metrics to quantify internal load through self-perceived 

breathlessness, leg and upper body exertion, as well as cognitive and technical demands 

McLaren et al, 2017) across various goalkeeping activities.  

 

It is anticipated that the body of research compiled throughout the thesis (Figure 6.1) offers 

some thought-provoking insight into the niche and specialised position of football Goalkeeping 

to aid in future training design, availability of decision making and movement solutions, 

planning strategies of recovery and staff collaboration when attending to the Goalkeeper.  
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Figure 6.1 Overview of thesis aims, study aims, key findings, practical applications, and directions of future research.  
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6.3 Transient changes in the movement responses of professional football Goalkeepers 

during 90-min of match-play 

 

With a view to better understand the transient changes in the movement responses of 

professional football Goalkeepers during 90-min of match-play, the data was studied over 45-

min halves and additionally into six 15-min epochs. The data was collected using Goalkeeper-

specific micromechanical electrical systems (MEMS) over a sample of 100 matches (4=8, 

18±14), examining the under 18, under 21, FA cup, League Cup, and Southern Premier football 

competitions.  

 

Notably, evidence indicated that Goalkeepers experience greater physical demands during the 

final 30-min (i.e., 60-75 and 75-90-min epochs) of a match, when compared with the opening 

15-min responses. Such sentiments  may align to changes in team tactics in combination with 

the progressive fatigue of outfield players towards the end of a match (Bangsbo et al, 2007, 

Bangsbo et al, 2006, Mohr et al, 2003), with research suggesting that outfield players with a 

reduced ability to sustain repeated bouts of high-intensity running, may adopt pacing strategies 

in an effort to reduce declines in physical performance during the latter stages (final 15-

minutes) of match-play (Rabbani et al, 2024). In addition, when data was compared between 

league level evidence was seen that regardless of playing level, Goalkeepers experience greater 

physical demands during the final 30-min of a match, when compared with the opening 15-

min responses. Further, high-speed distance and the number of dives performed remained 

similar between halves, Goalkeepers performed more explosive efforts (7.4 vs 6.4) and high-

speed changes of direction (4.0 vs 3.3) from 45-90-min, compared with before half-time.  

Our data supports previous findings indicating increases in attacking opportunities through 

shots taken, and crosses delivered into the 18-yard box for the Goalkeepers to defend (Di Salvo 
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et al, 2008, Njororai, 2013), and although Goalkeepers may not be explicitly involved through 

a physical action of a catch, save, punch or other mechanism, the nature of the Goalkeeper 

position needing to transition to defend the goal, space or area may explain the increases in 

explosive efforts during this time. With greater opportunities on goal seen later in matches, 

fluctuations in the physical demands maybe experienced by Goalkeepers through Goalkeeping 

positional adjustments in and out of possession to support the team needs as well as the type of 

defending structures imposed against the attacking tendencies of the opposition.  

!

A limitation of the data collected, surrounded the actions Goalkeepers undertake when 

defending their goal, and whilst ‘diving’ actions were quantified, more unique movements of 

Goalkeeping, namely ‘blocking’ and ‘spreading’, could not be measured through the MEMS 

devices.  In the absence of previous data, this study provides novel insight into the transient 

changes in the movement responses of professional football Goalkeepers during 90-min of 

match-play, but further depth may be achieved using rolling averages and worst case scenario 

analyses with previous reporting stating that fixed epochs underestimate total distance by ~7-

10% and high-speed running distance ~12-25% (Fereday et al. 2020). 

 
This study highlighted the importance of practitioner understanding relating to the physical 

demands and changes throughout match-play, the significance of player and staff 

communication when designing sessions and preparing the Goalkeepers physically (potential 

need of ergogenic interventions at specific time-points during a match) and tactically through 

positional-play and Goalkeeping-specific actions to aid in individual and team performance.   
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6.4 Goalkeeping coaches current planning and delivery strategies of Goalkeeping training 

sessions 

 
 
Through key findings discovered in chapters three and four highlighting the importance of 

appropriate planning and delivery of Goalkeeping specific sessions, in order to best prepare the 

Goalkeepers for match-play demands, chapter five sought to explore Goalkeeping coaches’ 

current practices relating to Goalkeeping training session design, and the effects this may have 

on the availability of decision-making and physical movement solutions for the Goalkeeper.  

 

Coaching has been best thought to holistically develop players and as such attend to the 

physical, psychological, social, technical and tactical demands the sport imposes. Whilst the 

Goalkeeping position requires a high level of skill, through the constant perception of 

information and required actions throughout a match, current practice design of sessions within 

Goalkeeping was needed to be further understood.  

 

Ecological dynamics, which has provided the theoretical underpinnings of perception, action 

and cognition relating to athletes (Seifert et al. 2017), cultivating frameworks such as the 

Constraints-Led Approach (CLA) which have allowed athletes to perceive information from an 

ever-changing landscape to create the most effective movements solutions and actions through 

self-organisation (Renshaw & Chow, 2019; Newell, 1986; Renshaw et al. 2010). A 

Goalkeeping-specific coaching framework known as the practice spectrum was used to 

comprehend if sessions are designed with the intention to develop the skills of the position, or 

whether ‘path dependency’ resides in trying to achieve the “perfect technique” (Chow et al. 

2015).  
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With the utilisation of the practice spectrum to best conceptualise the design of a Goalkeeping 

coaches session, the structure was detected to be designed linearly with sessions progressing 

from isolated-technical (announced) to complex (unannounced and live); announced (part 1 – 

84.6%), unannounced (part 2 – 74.7% & 3 – 69.1%) and live (part 4 – 89.5%), confirming 

previous research undertaken by Otte et al, (2020), and would allow us to infer that coaches 

follow said structure of achieving reduced information at the start of sessions, imparting 

technical structures to potentially develop a “perfect technique” before being satisfied to 

progress to a more representative environment. 

 
 
Although a linear approach to session design was evidenced, sessions were said to be designed 

‘most of the time’ (81.5%), at an unannounced level between ‘6’ (31.1%) & ‘7’ (32.3%), 

allowing Goalkeepers to explore and find solutions, and based on the practice spectrum 

descriptors, would have limited knowledge of the session structure or service type. Such 

findings would complement the responses relating to skill; positioning, decision making, 

effectiveness, communication, positioning, catching under pressure, scanning, resilience and 

adaptability, signifying a greater awareness of the perception-action coupling Goalkeepers 

attend to in performance environments.  

!

Further, announced session structures, which limit decision-making opportunities, through the 

understanding of the session structure and service type and predominantly comprise of a 

repeated technical focus were primarily used at the beginning of the training week leading into 

a match. Coaches also evidenced an increased physical focus at this period in the week and one 

could infer that whilst the coach may want to reduce the cognitive/decision making load soon 

after a match, promoting physical movements in a reduced context may not represent the true 

demands of match-play highlighted in chapters three and four. 
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The designing of sessions is therefore driven by several different factors, namely the needs of 

the Goalkeeper, Goalkeeping coach biases, relationships with other staff (coaching staff 

(73.5%), the manager (63.6%) and Goalkeepers (59.9%), sports science staff (36.4%), medical 

team (37.0% and analysts (29.0%), as well as the upcoming competitive matches. Development 

(54.2%) and 1st team (52.4%) Goalkeeping coaches noted a high focus toward the tactical 

design of sessions and may denote a strong performance drive and attention to forthcoming 

matches with an intention to win at such ages and stages. Whilst the study highlights that 

Goalkeeping coaches predominantly work at an unannounced level (81.5%), exposing 

Goalkeepers to an environment close to match-play and fruitful in decision-making moments, 

further observations are needed into whether the designing of such sessions truly allow for 

solutions to be found and skills to be manifested or whether technical biases are still heavily 

intertwined into the constructs of sessions.   

!

6.5 Skillset areas of strength and development for Goalkeeping coaches to best inform 

future practice 

 
It became clear within the chapter that a strong focus of isolated-technical sessions were 

adopted by coaches (46.3%), with further labelling of said techniques as basic, simple, 

foundations, fundamentals, proper, correct, right, and textbook, inferring a reductionist way of 

thinking toward a highly skilled position, thus limiting opportunities for the exploration of 

movement solutions to occur.   

 

Whilst the technical (46.3%) and tactical (43.2%) areas of Goalkeeping were highlighted as 

elements coaches primarily focussed on, the physical (3.1%) and psychological/social (7.4%) 

areas appeared to have less of attention within session design. Such sentiments may coincide 

with where Goalkeeping coaches felt they needed to personally develop when designing 
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sessions, noting a lesser priority toward the development of technical (11.1%), and tactical 

(21.6%) knowledge in comparison to the physical (31.5%) and psychological/social (35.8%) 

areas of Goalkeeping understanding. Such sentiments elude to a coach’s intentions to impart 

knowledge across the Goalkeeper’s skillset areas of technical (skilful), tactical, physical and 

psychological/social and are realised through said coaches exposure of previous experience as 

a player or coach, peer-learning and observations, and courses of learning amongst others.    

 

Linking to earlier evidence within chapter five surrounding staff integration and lesser 

collaboration between Goalkeeping coaches and sports science staff (36.4%), the medical team 

(37.0%) and analysts (29.0%), it is key finding within the study that Goalkeeping coaches may 

better integrate with such staffing groups in order to further their own knowledge, share 

position specific knowledge, and collaborate between departments to better inform their 

practice design and prepare Goalkeepers for competitive match-play. Such findings are 

significant for coach education settings, highlighting the importance of an holistic approach to 

session design incorporating and not siloing the technical, tactical, physical and 

psychological/social constructs and associated staff knowledge. 

 

6.6 Recommended practice 

 
Overall, the thesis has provided the opportunity to address the limited literature relating to 

football Goalkeeping, whilst adding to, in the form of exploring the physical demands of 

Goalkeepers during activities in training and match-play and understanding current 

Goalkeeping practice design. Figure 6.2 and 6.3 highlight practical examples of professional 

Goalkeepers during one and two match-week schedules. Whilst the examples highlight a 

starting Goalkeepers schedule, revisions for substitute or supporting Goalkeepers would be 

needed due to the demands previously highlighted, in particular relating to shooting before a 



 
 

 

135 

match, which is the most intense period in a Goalkeeper’s week and should be managed 

appropriately.  

 

The model further attends to the ‘practice spectrum’; denoting the level of decision-making 

and exploration the Goalkeeper attends to through evidence gained of AUL, ‘training 

considerations’; surrounding the activity-types the Goalkeeper maybe exposed to, as well as 

the ‘theme’; which directs the coach and player to the appropriate designing of sessions or 

recovery modalities following training activities and match-play.  

 

‘Calls for action’ surround education courses better attending to learning and how session 

design can be greatly impacted through staff integration, awareness of coaching frameworks, 

current literature and research pertaining to the demands of Goalkeeping and the areas of 

personal development of coaches rather than solely delivering based on the technical and 

tactical elements at the detriment of the receiving coach and Goalkeeper. Further the utilisation 

of language in said courses to promote “skills” or “actions” may afford opportunities for change 

in coaching biases, allowing for a greater understanding of the individuality and uniqueness of 

each Goalkeeper rather than a prescriptive view of coaching in a ‘one size, fits all’ “technical 

manner”.  

 

Key findings and considerations from the previous chapters follow: 

• Aware of limited research investigating the demands of Goalkeeper-specific training 

sessions and match-play during a competitive microcycle). Thus, novel insight was 

gained into the physical demands of professional Goalkeepers’ during various activities 

throughout a week-long competitive microcycle, to aid in practitioner planning, 

preparation and periodisation relating to training and/or recovery strategies. 
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• Most changes of direction (34±12) and explosive efforts (70±18) occurred during 

Goalkeeping-training, with values exceeding match (both p=0.012),  

• Further, the 12 ± 2 minutes of ‘pre-match shooting’ comprised of 36 dives, an average 

of a dive every 20 seconds, recognising the most intense period within a Goalkeeper’s 

competitive week when compared with other activity types, most notably one dive 

occurring every nine minutes during match-play. 

• The research poses the question of ‘who’ (out of the Goalkeepers involved in the warm-

up prior to a match) should complete the activity (starting Goalkeeper or substitute 

Goalkeeper) and its implications on potential match performance. 

• Fluctuations in the physical demands across activities were realised, whilst other 

demands such as cognitive and technical were not. Further observations through the use 

of internal load measurement such as dRPE, could substantiate empirical evidence that 

Goalkeepers experience mental fatigue as a result of match-play 

• Analysis of movement responses during match-play by dividing the 90-min match data 

separately into 45-min halves and into six 15-min epochs. 

• Excluding the number of high jumps, all variables differed from 0-15-min during at 

least one match epoch, with more dives (1.3±1.4 vs 1.0±1.1) and explosive efforts 

(2.5±2.4 vs 2.0±1.8) performed between 75-90-min versus 0-15-min (all p<0.05).  

• The importance of practitioner understanding relating to the physical demands and 

changes throughout match-play, was realised in chapter four, with the significance of 

player and staff communication being highlighted when designing sessions and 

preparing the Goalkeepers physically (potential need of ergogenic interventions at 

specific time-points during a match) and tactically through positional-play and 

Goalkeeping-specific actions to aid in individual and team performance.   
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• A linear session design structure by Goalkeeping coaches was detected, progressing 

through the practice spectrum from isolated-technical (announced) to complex 

(unannounced and live) and may infer the need for developing the “perfect technique”.  

• Announced session structures were seen in their greatest form furthest away from the 

next match; Matchday +1 (77.1%), Matchday +2 (29.0%) and Matchday +3 (21.4%), 

potentially designed with an intent to aid in recovery through reducing the cognitive 

load after a “Matchday”. 

• Goalkeeping coaches predominantly work at an unannounced level (81.5%) on the 

practice spectrum throughout a competitive week, exposing Goalkeepers to an 

environment close to the match-play and fruitful in decision-making moments. 

However, further observations are needed into whether the designing of such sessions 

utilising the practice spectrum of AUL, truly caters for solutions to be found and skills 

to be manifested or whether technical biases are still heavily intertwined into the 

constructs of sessions.   

• The technical (46.3%) and tactical (43.2%) areas of Goalkeeping were highlighted as 

elements coaches primarily focussed on, whilst Goalkeeping coaches felt they needed 

to personally develop in the physical (31.5%) and psychological/social (35.8%) areas 

of Goalkeeping.  

• Lesser collaboration between Goalkeeping coaches and sports science staff (36.4%), 

the medical team (37.0%) and analysts (29.0%) was found and highlights that 

Goalkeeping coaches may benefit from an improved integration with such staffing 

groups in order to further their own knowledge, share position specific knowledge, and 

collaborate between departments to better inform their practice design and prepare 

Goalkeepers for competitive match-play.  
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• Findings are particularly significant for coach education settings, highlighting the 

importance of a holistic approach to session design incorporating and not siloing the 

technical, tactical, physical and psychological/social constructs.  
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Figure 6.2 Proposed weekly training structure for a starting professional Goalkeeper, with one match per week. 
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Figure 6.3 Proposed weekly training structure for a starting professional Goalkeeper, with two matches per week. 
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Chapter 7.0 Conclusion  

 
Goalkeeping is a specialised and unique position within football and whilst pivotal and 

potentially result-defining, research surrounding match-play and training activities of 

Goalkeepers is limited. The current research highlights that similar to their outfield 

counterparts, Goalkeepers undertake a variety of training activities in preparation for the 

transient demands of match-play, spending large periods of time with position-specific 

coaches. Unsurprisingly, given the time spent in isolated Goalkeeping environments, 

Goalkeepers experienced the highest changes of direction and explosive efforts when involved 

in Goalkeeping training. However, with Goalkeeping training attending to the multiple 

constructs of the position, both in and out of possession, the greatest number of dives were 

observed during ‘shooting-training’ (an activity with a sole focus of shots on goal). Whilst 

predictable that an activity attending to shooting would produce a high level of dive exposure, 

Goalkeeping coaches could collaborate better with other staff (as previously highlighted) to 

address the competitive match-play demands of the Goalkeeping position utilising evidence of 

greater dive and explosive efforts exposure during the final 15-min (i.e., 75-90-min) of 

competitive matches when compared with the opening phase. Such a sentiment could 

appropriately enhance the design of practices, aid in the rotation of Goalkeepers within activity 

types (to promote adequate recovery), constrain the load through time demands as well as 

narrow the focus of attacking opportunities.  

 

With the transient demands of match-play highlighted even further in chapter four, Goalkeepers 

appeared to experience greater physical demands during the final 30-min (i.e., 60-75 and 75-

90-min epochs) of a match, when compared with the opening 15-min, additionally supporting 

the need for staff collaboration when appropriately exposing the Goalkeeper to the relative 
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match-play demands and balancing adaptive stimulus and recovery when periodising training 

loads. Further, with Goalkeepers exposed to various activity-types attending to the needs of the 

position to defend the goal, claim crosses, sweep up behind the defensive line and exploit space 

when in possession, Goalkeepers will be placed under various physical demands, namely 

during ‘pre-match shooting’; an activity lasting 12 ± 2!minutes in length and with an average 

of 32 dives occurring (a dive every 23 seconds) in comparison to an average of one dive every 

nine minutes during match-play. A key finding that highlights the need for practitioners to 

consider the periodisation of a Goalkeepers training week, in reference to upcoming activities 

either of match-play or occurring on the day of a match, whilst also managing the group of 

Goalkeepers during ‘pre match warm-ups’.  

 

A further key finding related to the construct of Goalkeeping training environments (surveyed 

in chapter five), being isolated, away from the team, and with a large majority being designed 

to have a linear focus from isolated-technical (announced) to complex (unannounced and live), 

with announced structures primarily seen on Matchday +1, +2 and +3 with an intent to reduce 

cognitive load after a “Matchday”. It is suggested that Goalkeeping training is designed at an 

unannounced level, ‘most of the time’ with an intention to provide an environment rich in 

decision making and closer to match-play, whilst information around session structure or 

service type not fully known. Goalkeeping coaches alluded to a desire to improve physical and 

psychological/social understanding to aid in their session design, though collaboration with 

specialist support staff was minimally observed throughout the study, meaning Goalkeeping 

session design may not be appropriately considered to attend to the holistic needs of the 

Goalkeeping position. 
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Acknowledging the limited research within the field of Goalkeeping has been addressed, 

through insights into the physical demands of Goalkeepers during activities in training and 

match-play and understanding current Goalkeeping practice design. Greater collaboration 

between Goalkeeping coaches and staffing groups may enhance Goalkeeping performance 

through the sharing of information and knowledge whilst attending to and enhancing the design 

of practice and recovery modalities in preparation for competitive match-play.  
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9.0 Appendices 

 
9.1 Appendix 1: Confirmation of ethical approval (chapters three and four data collection) 
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9.2 Appendix 2: Survey questions 

Profiling football Goalkeeper practices throughout a week-long competitive 
micro-cycle from the perspective of Goalkeeping coaches 
!
This survey has received ethical approval and the results may be published in a scientific 
journal and/or presented at conferences. Your responses will be anonymous.  
 
Please answer the questions below based upon what you consider to be 8(.*+,-%for you/your 
team.  
 

1. What is your Occupation?              
!  Head of Goalkeeping/1st Team Goalkeeping Coach 
!  1st Team Assistant Goalkeeping Coach 
!  Head of Academy Goalkeeping  
!  Academy Goalkeeping Coach 
!  Other (please specify)  
 
If other, please add details: 
………………………………………………………………………………………………
………………………………….……………… 
 

 
2. Which of the following would apply to you most? 
!  I am a full-time member of staff 
!  I am a part time member of staff 
!  I run my own Goalkeeping school 
!  Other (please specify)  
 
If other, please add details: 
………………………………………………………………………………………………
………………………………….……………… 
 

 
3. What is the highest standard of football have played? 
!  I have never played football for a team 
!  Amateur 
!  Semi-professional 
!  Professional 
!  International  

 
4. How long have you worked as a Goalkeeping coach (note, this is in total, not just in 

your current role)? 
!  < 1 year 
!  1-3 years 
!  3-5 years 
!  5-10 years 
!  > 10 years  
 
5. What is the highest level of education you receive/have received? 
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!  Secondary education (GCSE) 
!  Secondary education (Sixth form) 
!  Graduate of any higher education (College or University) 
!  Masters 
!  Doctorate 
!  Post-doctorate 
!  None 
!  Other (please specify) 
 
If other, please add details: 
………………………………………………………………………………………………
………………………………….……………… 

 
6. What is the highest level Goalkeeping-specific education you receive/have received? 

(note, this includes current study as well as completed qualifications) 
!  UEFA A Goalkeeping 
!  UEFA B Goalkeeping 
!  Level 2 Goalkeeping 
!  Level 1 Goalkeeping 
!  Other (please specify) 

 
If other, please add details: 
………………………………………………………………………………………………
………………………………….……………… 

 
 

7. What is the average number of Goalkeepers you work with in a session? 
!  ____________ 

 
8. What age group do you coach? 
!  1st Team 
!  Development (U18-U23) 
!  Academy (U9-U16) 
!  Pre-Academy (U7-U8) 
!  Other (please specify) 

 
If other, please add details: 
…………………………………………………………………………………………………
……………………………….……………… 
 

9. When designing sessions, who else do you include/consult with? (Tick as many as 
required) 

!  Manager 
!  Other coaches 
!  Sports science 
!  Medical team 
!  Analysis 
!  Players 
!  Other (please specify) 
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If other, please add details: 
…………………………………………………………………………………………………
……………………………….……………… 
 
 

10. What element from the below do you predominantly focus on as a coach? 
!  Tactical  
!  Physical  
!  Psychological  
!  Technical  
!  Integrative approach 

 
If integrative, please add details: 
…………………………………………………………………………………………………
……………………………….……………… 
 

11. What element from the below do you feel as a coach you need to develop/have further 
input? 

!  Tactical  
!  Physical  
!  Psychological  
!  Technical  
!  Other (please specify) 

 
If other, please add details: 
…………………………………………………………………………………………………
……………………………….……………… 
 
 

12. Using the scale below please indicate on average where you as a coach design the 
majority of your sessions? 

 
 
 

 



 
 

 

160 

13. Using the scale below please indicate your goalkeeping session structure for each part 
of your session? 

Part 1. 
!  Announced 
!  Unannounced 
!  Live 

 
Part 2. 

!  Announced 
!  Unannounced 
!  Live 

 
Part 3. 

!  Announced 
!  Unannounced 
!  Live 

 
Part 4.  

!  Announced 
!  Unannounced 
!  Live 

 
14. Using the scale below please indicate how your session would look for “Part 1” of 

your session structure? 
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15. Using the scale below please indicate how your session would look for “Part 2” of 
your session structure? 

16. Using the scale below please indicate how your session would look for “Part 3” of 
your session structure? 

 
17. Using the scale below please indicate how your session would look for “Part 4” of 

your session structure? 

18. Using the scale below please indicate in a normal week, how much time would you 
spend in the following session structures.  
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      18.1 Announced. 
!  Less than 15 mins 
!  15-30 mins 
!  30-60 mins 
!  60-90 mins 
!  90-120 mins 
!  More than 120 mins 

 
      18.2. Unannounced. 

!  Less than 15 mins 
!  15-30 mins 
!  30-60 mins 
!  60-90 mins 
!  90-120 mins 
!  More than 120 mins 

 
      18.3 Live. 

!  Less than 15 mins 
!  15-30 mins 
!  30-60 mins 
!  60-90 mins 
!  90-120 mins 
!  More than 120 mins 

 
19. What type of session structures would you generally undertake each day in the lead up 

to a game. Please assume a 7-day turnaround (i.e., match-day on Saturday, following 
match on the next Saturday). Please select the type based on the majority of the 
session. (If you don't train please select appropriate option).  

      19.1 Match Day +1  

!  Announced 
!  Unannounced  
!  Live 
!  OFF 

      19.2 Match Day +2  

!  Announced 
!  Unannounced  
!  Live 
!  OFF 

      19.3 Match Day +3 

!  Announced 
!  Unannounced  
!  Live 
!  OFF 
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      19.4 Match Day -3  

!  Announced 
!  Unannounced  
!  Live 
!  OFF 

      19.5 Match Day -2  

!  Announced 
!  Unannounced  
!  Live 
!  OFF 

      19.6 Match Day -1  

!  Announced 
!  Unannounced  
!  Live 
!  OFF 

 
20. What does your training schedule generally look like in the week following a match? 

Please assume a 7-day turn around (i.e., match-day on Saturday, following match on 
the next Saturday) 

 
&-/,)/%8*+=%24/%C2U%120%/,+'%,0/,%
%

 
Day in Day off 

Match-Day +1  □ □ 

Match-Day +2 □ □ 

Match-Day +3 □ □ 

Following match-day -3 □ □ 

Following match-day -2 □ □ 

Following match-day -1 □ □ 

 
21. Which type of field-based training would you generally design in the week following 

a match? Please assume a 7-day turn-around (i.e., match-day on Saturday, following 
match on the next Saturday). Please leave row blank if this is a day off.  

 
&-/,)/%)/-/+8%,--%8',8%,..-( 
%
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Tactical Physical Psychological Technical Integrative 

Match-Day +1  □ □ □ □ □ 

Match-Day +2 □ □ □ □ □ 

Match-Day +3 □ □ □ □ □ 

Following match-day -3 □ □ □ □ □ 

Following match-day -2 □ □ □ □ □ 

Following match-day -1 □ □ □ □ □ 

 
 

22. How long would you generally train for in an isolated Goalkeeping session on the 
following days? Please assume a 7-day turn-around (i.e., match-day on the Saturday, 
following match on the next Saturday). Please leave row blank if this is a day off.  

&-/,)/%8*+=%24/%C2U%120%/,+'%,0/,%
%

 
<30 min 30-45 min 45-60 min >60 min 

Match-Day +1  □ □ □ □ 

Match-Day +2 □ □ □ □ 

Match-Day +3 □ □ □ □ 

Following match-day -3 □ □ □ □ 

Following match-day -2 □ □ □ □ 

Following match-day -1 □ □ □ □ 

 

23.1  In your own words define the term "technique". 
…………………………………………………………………………………………
…… 
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23.2  List 3 key "techniques" used in goalkeeping. 
…………………………………………………………………………………………
……………………………………….………… 
 

23.3  In your own words define the term “skill”. 
…………………………………………………………………………………………
……………………………………….………… 
 

23.4  List 3 key "skills" used in goalkeeping. 
…………………………………………………………………………………………
……………………………………….… 
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9.3 Appendix 3: Confirmation of ethical approval (chapter five data collection) 

 
 
 
 


