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Introduction: This study explored contextual factors which influence coach learning of an international cohort of endurance sports coaches.



Methods: Following ethical approval, 839 coaches, 612 coached athletes and 8,352 non-coached athletes participated in the research. A critical realist research philosophy was adopted, in which self-completion surveys were developed in consultation with coaches and industry end-users.



Results and Discussion: The context was dominated by remote coaching practices and digital technology which shaped how coaches learn and thus, what it meant to be a coach. Unmediated learning sources were biophysically biased and largely delivered through marketised platforms designed to sell products. The study findings have broader implications within sport and education, in which it is suggested that remote coaching and learning platforms may sometimes create a sense of psycho-emotional detachment in which capacity for learning can be limited.
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1. Introduction

What coaches do in their coaching process, and who they do it with, is fundamental to how and what they learn (1). The constructivist model of Hattie and Donoghue (2) is important in this regard in which they suggest the skill, will and thrill of the learner shapes their development. In a coaching context, learning skills, orientations towards learning and motivations shape how coaches learn. The historical and cultural context in which they operate will influence what coaches want to learn about (3, 4). Whilst there is evidence of a recent shift towards learner-centred processes (5), mediated learning programmes (e.g., coaching courses and clinics) and research often fails to recognise the learning demands of coaches (3, 6, 7) by failing to consider context (8). In endurance sport, coaches often use remote and digital coaching practices and their unmediated learning practices. This is because endurance athletes often training independently without the need for specific facilities and in places where coaches cannot readily observe performance. However, this coaching context or its influence on how coaches learn has not been investigated.

This research adds to knowledge by exploring the role and learning of endurance coaches internationally and how sports specific contextual factors, such as technology and market forces, influence their practice. It is not the aim of the study to redefine, provide a new model of coach learning or the coaching process. This is done so in the belief that sports coaching is not reducible to simple description or explanation (7). Rather, it is to present a Critical Realist (CR) and subjective perspective of how context shapes the learning of endurance coaches in an unmediated digital world, dominated by the internet and technology.



2. Original research


2.1. Coach learning

Whilst there are comprehensive texts such as Nelson, Groom and Potrac (9) and a growing body of literature which surrounds coach learning, few authors define what learning is or explore contextual factors that affect learning processes. However, we suggest that coach learning is a socially constructed phenomenon influenced by historical, economic, political and cultural forces (10, 11).

This suggestion is influenced by the work of Moon (12, 13) and Werthner and Trudel (14) who were instrumental in developing an understanding of how coaches learn, whether through mediated, unmediated or internal events. Moon's generic view of learning has been used extensively to conceptualise coach learning [e.g., (15–21)]. This non-reductionist model has been built on the premise that every concept relates to and modifies every other concept. Therefore, learning is complex and an all-encompassing theory of what is best does not exist. Moon's generic view of learning goes far beyond the simple conceptualisation and application of mediated, unmediated or internal learning opportunities.

Firstly, Moon recognises that her work primarily focusses on formal learning situations. However, most coach learning is simply a product of normal human behaviour and social interaction (12–14, 22). It tends to occur through trial-and-error, through experiences as an athlete, by watching other coaches and through self-directed learning, such as using the internet (14, 17, 23). Thus, coach learning can be viewed as the creation of knowledge through social participation in day-to-day practices (24) primarily in non-formal, situated and often unstructured events.

Secondly, Moon (13) highlights the importance of the emotional component of learning and how it is neglected by educational research and models of learning. She argues that for learning to occur, learners must firstly be willing to learn and then develop the ability to contextualise and apply information within the appropriate environment. Emotional engagement is important if deeper learning is to occur. Coaches are typically adult learners, who may only occasionally engage with tertiary education. When they do, they bring with them different learning dispositions (25), levels of experience and emotional “baggage”. As Hattie and Donoghue (2) state “The most important single factor influencing learning is what the learner already knows” (2). This knowledge affects not only their agency to learn, but also the consent they give to those who are charged with educating them (26). Thus, a “one-size fits all” approach to coach learning, which does not consider emotional engagement, is unlikely to be efficacious (27).

Finally, Moon (13) recognises that learning does not only occur in one direction. Rather, it can result in undesirable changes in behaviour or attitudes through assimilating with their environment, learning about outdated or ineffective practices, passively soaking up information from questionable sources or coaching without adequate reflection (28). Thus, some mediated learning situations can potentially result in learning that negatively influences coaching practice.

Thus, for learning to occur, something must change in the way that coaches currently think and/or act (13), and it is desirable for coaching practice to change for the better (29). Learning is an active process of knowledge construction rather than passive information consumption. Coach learning and practice are synergistic through the construction of interwoven beliefs, structures, practices and ideologies (10). Arguably, this results in complex discourses which are specific to the environment in which the coach operates. However, this sociocultural osmosis may mean that many coaches simply learn to maintain the status-quo of their coaching environment and ascribe to its pervading discourse (30) without deep reflection on their practices.

Mediated coach education, whist viewed as an important in raising the standards of coaching practice (9), can be relatively ineffective in facilitating learning [e.g., (9, 31–35). The reasons for this are complex and multi-faceted; however, a narrow disciplinary focus (15, 35, 36) on what is important to learn about, decided on by “experts” who may not wholly appreciate the learning context may be a contributory factor. Furthermore, coaches must also have sufficient agency to engage with learning (1) and consent to the “power” being wielded over them (37) by coach educators. Linked to this is socially mediated power relationships between coaches and coach educators, in which there can be resistance to change or intellectual reasoning (28, 38) from both sides. The fact that learning, culture and context are inherently relational (38, 39, 41) means that the agency of the learner must be considered when considering coach learning. “Planting the seeds” of intellectual and practical coaching competencies (42) requires recognition that at one extreme of the scale formal systematised coach education programmes have a tendency towards quasi-colonial quantification and control. This may deskill coaches (43) through promoting information consumption rather than knowledge construction (26). At the other extreme, the modus operandi of coaches may be the valorisation of wisdom of the other coaches and populist coaching information (44) without cognitive reasoning. The pragmatic middle-way is to recognise that coaches will do most of their learning in unmediated situations and internally.

Coach education moves slowly, in which frameworks are usually designed through positivistic and reductionist lens (8) and have typically result in “one-size” fits all curricula (6, 30, 45). The international (mediated) coach education landscape in endurance sport is diffuse and poorly defined. Whilst not reported in the literature, centrally funded National Governing Bodies (NGB) such as British Triathlon and British Cycling, whose coach education programmes were aligned to the UKCC framework, have in part been adopted by the World Governing Bodies, The Union Cycliste Internationale and World Triathlon. These programmes have been used to support nations without their own programmes. Throughout the world, most coach education programmes in endurance sport have been built on more traditional conceptualisations of face-to-face coaching, rather than reflecting needs within specific coaching contexts.

One of the motivations for conducting the present study was a belief that these curricula often bear little resemblance to the coaching context, they fail to consider what motivates coaches to learn and what they need to learn about to develop context specific competence. Lyle (46) highlights that this needs led approach can lead to the desire to conduct research based on a personal desire to improve practice. Adding to the provision of coach education by NGB's, TrainingPeaks, a commercial business, is the global leader in the provision of a digital platform to support endurance coaches. Their strategy has been typically to partner with larger NGB's internationally to encourage coaches to use their platform and these NGB's “outsource” technology related education to TrainingPeaks. They deliver “TrainingPeaks University” workshops and online courses, specifically focused on how to use their coaching Web technology, which is mainly reliant on the uploading of biophysical data but also supports the development of coach-athlete feedback loops.

Thus, coach-athlete interactions, political influences, governing bodies and market forces all shape learning processes (15, 47). In the digital age, different technologies have been incorporated into coaching and have shaped coaching practice, and opened new affordances for athletes seeking guidance, particularly in endurance sport. The “skill, will and thill” learning model of Hattie and Donoghue (2) is important in this regard. As adult learners, coaches will have domain specific beliefs (49) which influence how they interpret learning material in relation to context and relative to previous understandings shaped by pervading discourses in their sport (13).

Therefore, we suggest that it is vital to understand what coaches find interesting and influential on their learning. We also suggest that because the endurance coaching context has not previously been described, there is a limited evidence-base to support arguments for change at systemic level. However, coach education has tended to focus on a top down approach, providing coaching pathways which align to linear long-term athlete development models (LTAD), vested NGB interests and a drive towards elite performance. This is done without necessarily considering the learning wants and needs of coaches within their specific delivery contexts.



2.2. The sporting context

Endurance sport is a “broad church” in which athletes participate in events such as triathlon, running and cycling (49). Over the last 20 years or so, these sports have grown from being niche into a world-wide multi-billion-dollar industry (50). Whilst athletes on traditional LTAD pathways are important, growth has been driven by the emergence of participants defined as Personal Referenced Excellence (PRE) by Bailey et al. (51). They tend to be non-elite participants with personally constructed motivations such as completing challenging events including Ironman triathlon, marathon or a distance cycling events in personal best times.

The training environment in endurance sports affects the coaching process because it is less constrained by facilities than for many other sports. Athletes usually train independently on the roads, in the hills and in the oceans without coaching supervision. The popularity of mobile technology including portable GPS computers, power-meters and heart-rate monitors to collect a wealth of data in endurance athletes has increasing exponentially (52, 53) within endurance sport. These data primarily measure training load with a focus on frequency, duration and intensity (54). Athletes then upload data to online digital platforms such as Strava or TrainingPeaks for further analysis.

Athletes support an industry which has been created through multidimensional consumerism involving the selling of products such as sports equipment, event entries and sports nutrition products. The provision of coaching services also falls into this market (55). Forces acting within this market invariably influence what coaches wish to learn about. Many endurance athletes are self-coached; however, a small but important minority will engage the services of a coach to help them with their training (56).

In terms of technical performance, face-to-face coaching such as on the pool-deck, the running track or on a closed-road circuit is arguably very important. However, what endurance coaches do and how they do it, may be more driven by the athlete wants rather than needs. Whilst not confirmed by research, the coaching process is often far removed from traditional conceptualisations of coaching. Anecdotally, this results in more digital and remote methods of coaching in which the coach-athlete relationship becomes a transactional one where the coach delivers intangible services (57). These services are often dictated by market demands, i.e., the wants of their client and what the clients beliefs are surrounding the role of a coach. Consequently, such market demands, and other context specific discourses are likely to shape what coaches want to learn about. Additionally, the recent COVID-19 Global pandemic and subsequent lockdown has resulted in coaches outside the endurance sports domain using more online and digital coaching practices during the lockdown periods (58). Therefore, lessons learnt from endurance coaches operating in the digital world may have broader application to other sports and education.



2.3. Understanding context

Coach learning and practice involves ever shifting, complex and multifaceted processes (59, 60). These processes are influenced by social forces and discourses that have potential to legitimise or delegitimise certain ways of being (61). However, a Western discourse towards reductionism and simple aphoristic rules often results in research conducted through narrow theoretical disciplinary lenses, focused on readily measurable dimensions of coaching (8, 62). Such knowledge constructed through over-simplification invariably influences formal learning programmes. We argue that research should be sensitive to context and the often atheoretical nature of coaching, in which coaching behaviours are in-part emanations of the social structures in which they emerge. Doing so may lead to a fuller appreciation of the coaching process and context in which intertwined and inseparable factors represent their complexity. North (63) suggests that research requires a “space for an alternative approach to conceptualising coaching practice that seek to identify causal factors underpinning coaching outcomes” (63). Prior to seeing more interpretive and causal explanations, exploration and description of context is required. Furthermore, research questions should be co-created and designed through complementary practice with stakeholders operating within the context. Whilst theory construction has its place in this research process, it is important to recognise that a large and overlapping array of theories and components of theories can be used to influence applied practice (64, 65). To be impactful, research must also be “accepted, adopted and complied with by consumers such as endurance athletes, coaches and practitioners” (47) and presented in a way that makes sense to them.



2.4. Research aims

Therefore, the aim of this study is to explore the coaching context and learning of endurance coaches, specifically to “produce a very realistic account of [endurance] sport coaching which explores causal underpinnings” (7). A CR framing is employed with the intention to develop greater epistemological congruency between research and applied coaching practice. This study adds to the existing literature by potentially helping coach educators and the wider endurance coaching industry to better understand the market that they are operating within.




3. Materials and methods


3.1. Research perspective

A CR research ontology (7, 66, 64) was adopted with the explicit aim of contributing new knowledge that provides practical solutions to coaching problems within endurance sport. Fundamental to a CR ontology is the exploration and identification of causal tendencies rather than finding universal truths to explain complexity. Critical realists take a realist and subjective stance, believing that social structures can be real, but do not necessarily have a universal impact, and that they cannot necessarily be measured using simple empiricist methods (65). Critical Realists also posit that “the empiricist nature of causality is wrong” (69). The meaning of causality is philosophically contested, a debate that is covered by Groff (70). From a CR perspective, in an open-ecological-system, causation is complex, hard to define and emerges through the symbiotic relationship between social reality and human agency. Critical realists do not argue that positivistic and constructivist methods are unimportant in knowledge construction (61). Rather, data collected using such methods must be considered within the wider social content to which it applies. In the context of this study, this meant that mixed-methods were employed and that interpretation of the data was inherently realist, subjective and reflexive (8). The primary researcher has been embedded (7) in the endurance sports context as a coach, chartered scientist, coach educator and PRE-athlete with experience and expertise in the area. He is an “inside” observer whose perspective infused into the research process, helping with participant recruitment, informing on what questions were asked, how data were analysed (67, 68) and interpreted. As an actor immersed in the endurance world, knowledge, experience and judgement developed over time allows for deep understanding of these social realities and the potential causal mechanisms for them. This is consistent with a CR ontology in which hidden causal structures (61) are uncovered through in-depth research which can be facilitated by an insider perspective (69). However, such voice means that it is not possible to eliminate research biases (70, 71). This was balanced by the collection of objective data, which was interpreted through a subjective and realist lens. For trustworthiness and credibility purposes, reflexive processes were adopted, through discussions on interpretation with the second author, and in asking “critical friends” who are familiar with the coaching context to review a draft manuscript. These processes were vital to achieve the aim of the study, to produce a realistic account of the endurance context, which whilst familiar to an insider, goes further in exploring the complex causal underpinnings of context specific coach learning. Specifically, an intention of this research was to provide foundational description and interpretation of context. In doing so, our hope is that longitudinal type studies may emerge and from which deeper clues to causality can be explored. This approach is consistent with research model of Bishop (72) in which descriptive data is foundational for subsequent work to explore cause.

The CR approach in coaching allows for exploration of the complexities of the coaching context, which may provide a more realistic, accountable knowledge to coaching stakeholders (7). This interpretation of a CR ontology resulted in a bricolage approach being adopted to capture the context specific multi-layered, multi-faceted complexities of coaching (7, 73). The aim of doing so was to focus the mind on purposeful actions and what the intended consequences (37) of the research are. In other words, the intention was not to construct new theories or explore the data through a particular theoretical lens. Rather, it was to recognise the inherently complex and hard to define nature of coaching and to present a narrative that is useful to research end-users.



3.2. Survey design

A cross sectional, qualitative approach was used. The research was part of a wider study involving four surveys, with the data collected using the Online Survey platform. This approach was chosen as it is reported to provide rich qualitative data collection in a quick cost-effective manner. In this context, the use of surveys may generate comments that are more diverse than those observed in focus groups or individual one-to-one interviews [e.g., (78)].

These surveys were designed during project conceptualisation through the development of a stakeholder group led by the primary author. This group enabled us to gain a range of perspectives and opinions particularly on what questions to ask and their relevance to the context of stakeholders (76, 77). Whilst the approaches used were relatively consistent with a Delphi consensus method (78) they involved more informal, ad-hoc and organic processes, including consultation with sports coaches, consultants in coach development, data scientists and other research end-users involved in endurance sport, within the primary author's network. The final survey emerged through iterative refinement involving group members. Demographic and sources of knowledge questions were adapted from SportsCoachUK tracking study (79). These demographic questions were built upon using quantitative data from The State of Endurance Coaching Report (80), an unpublished industry report. Further elements of the survey were drawn from the themes identified by McCormick et al. (81) in relation to the psychological demands experienced by endurance athletes. This ad-hoc approach to survey design was used in recognition of the complexity of coaching and learning and the practicalities of conducting practical research. Themes for the questions related to demographics, coaching process, and learning.

Prior to being administered, the questionnaires were reviewed extensively for face and content validity by a by a panel of experts as aforementioned, including sport industry stakeholders. This was then piloted with a small group of coaches and athletes. Whilst adding to the complexity of the research process, such stakeholder engagement was viewed as fundamental to the research philosophy and study design (78). This co-creation added to challenges in study design, analysis and interpretation of data. However, it took priority over a narrower theoretical framing to add ecological validity and generalisability within relevant contexts.



3.3. Recruitment and procedures

Coaches and athletes were recruited for the study, in recognition that athlete perspectives, needs and wants influence coach learning and practice. There were two surveys for the coaches (1) a primarily quantitative survey, and (2) a primarily qualitative survey. With the first survey, we wanted to maximise completion rate through not making the survey too long. On the final page of this survey, there was a link to the 2nd qualitative survey, which could be completed by participants if they wished to. This was to avoid over-saturation and the practicalities of analysing large volumes of qualitative data. There was also a survey for athletes who had engaged an individual coach and one for non-coached athletes (including those coached within a club without individualised coaching support).

The study was approved by the relevant University Ethics Committee according to the Declaration of Helsinki. Following institutional approval, purposive sampling was employed where coaches and athletes were contacted through social media, in which the primary researcher used his links with industry, National Governing Bodies (NGB) and high-profile athletes to reach a broad international audience. Snowball sampling occurred (78) through sharing on social media. Data collection was completed prior to COVID-19.



3.4. Quantitative data

Quantitative data were downloaded from Online Survey and analysed within Microsoft Excel spreadsheets. Where data is presented as a Ranking Score, these were ordinal rankings which were numerically normalised to allow cross-comparison between participant groups. For example, responses of very important; important; not important; not important at all were assigned numerical values from +2 to −2, respectively, were summed for all responses provided and then expressed as a percentage of the maximum score possible.



3.5. Qualitative data

Qualitative data were downloaded from Online Survey and then organised and analysed using NVivo 11 (Qualitative Solution Research, 2017). A complementary approach was followed throughout the analyses. The primary author's expertise in endurance sport allowed him to immerse in the data, adding depth and richness to the data gathered (82). Themes were generated and developed from the data using the six stages of reflexive thematic analysis as a framework (83). Both inductive and deductive approaches were considered as these lend themselves to this revised reflexive approach (84).

This process started with the familiarisation of the data where the text were read and re-read. Initial codes were then generated using Nvivo 11 (Qualitative Solutions Research, 2017). Patterns were then identified amongst these codes to generate themes. These were then reviewed against the entire qualitative data set. Themes were then defined before writing up the data using the extracts that were relevant to the initial questions.




4. Results and discussion

The aim of this study was to explore the coaching context and learning of endurance coaches. The intention was not to provide irrefutable truths on endurance coaching practice (64) but to provide insight into an emerging and complex coaching context. By doing so, a substantial contribution to knowledge has been made by presenting a form of coaching that is different to how it has traditionally been conceptualised. This coaching has been shaped by a wider milieu, in which an inextricably, interconnected array of factors may influence coach and athlete interactions in the digital age.


4.1. Participant demographics

Participant demographics are often simply viewed as descriptive data. However, they provide context and are fundamental to implementing research into practice (72, 77). They also help in understanding societal and economic forces which shape the coaching context, coaching processes and coach learning. By segmenting demographics into different markets, “consumers” can be better understood and mechanisms for change can be more effectively developed (85). Whilst market segmentation has not typically been employed in coaching research, Sport England recently used market segmentation tools (86) to help stakeholders better understand the behaviours of different segments of society in the hope of growing participation levels. As part of research process, stakeholders were engaged with the intention of breaching the divide between research and applied practice (5, 62).

Nine thousand eight hundred and three participants completed the appropriate survey for their group (618 male and 198 female coaches; 362 male and 244 female coached athletes; 6,632 male and 1,516 female non-coached athletes). Average age was 44.2 ± 10.8 years (Coaches 44.0 ± 9.8 years; Coached athletes 41.0 ± 10.3 years; Non-coached athletes 44.4 ± 10.9 years). Forty-one percent of coaches were part-time, with another full-time job; 31% were full-time coaches; 18% were full-time coaches with another job; 6% were volunteers and 5% coached a few friends at a time. Forty-five percent of coaches worked independently; 27% worked independently but were also part of a wider coaching team/business/club; 23% worked within small team/business/club and 5% operated within a large team/business/club.

Coaches' income (reported in US$) was significantly lower than coached or non-coached athletes (p < 0.01) (Coaches $59510 ± $89877; Coached athletes $90988 ± $188243; Non-coached $104224 ± $337986) with substantial differences being apparent depending on where in the world participants lived. The USA, UK, Australia and New Zealand were the most prominent nations represented potentially due to two factors, that they represent key endurance sport markets and because surveys were only presented in English. Importantly, whilst there was considerable variation in income level, athletes tended fall within higher ABC1 income brackets. Further, participants tended to be educated to graduate and post-graduated educated levels as shown in Table 1. It should be noted that the non-coached athletes answers, whilst not necessarily addressing the research aims and objectives, contributed to understanding of the coaching context, demographics within the sport and provides clues surrounding the latent coaching market.


TABLE 1 Highest level of education between groups.

[image: Table 1]

We were guided by the work of Bailey et al. (49), Collins and Collins (87) and the UK Sport Athlete Performance framework in determining athlete segments/categorisation for athletes. These segment categorisations terms were refined in consultation with stakeholders to ensure they were appropriate for an international audience and are shown in Table 2. The predominant segment for both coached and non-coached athletes was personal referenced excellence (PRE), identified as a group of adult athletes who are motivated to be the best they can be, but who may not necessarily have the talent, aspirations or agency to move to the next level (88). The data in Table 3 represents the relative percentage of athletes they coached in each segment, recognising that many coaches worked across several segments.


TABLE 2 Segments and types of athlete (ERE, elite referenced excellence; PRE, personal referenced excellence).

[image: Table 2]


TABLE 3 Main sport of participants.

[image: Table 3]

The athlete demographic suggests that most are educated professionals who are highly driven and have demanding work/training/life schedules and family commitments (See Sport England segments). Whilst, the segments of Bailey et al. (49) give clues about the motivations of athletes, it is suggested that the wider sporting milieu will influence what expectations they have on a coach and how these expectations are interconnected with the coaching process. For example, the coach-athlete relationship within the PRE-segment can be a more of a transactional one of service provision rather than being a two-way relationship. Furthermore, group coached sessions are constrained by the availability of facilities such as swimming pools, running tracks and closed-road circuits for cycling. This is reflected in how athletes train, regardless of whether they are coached or not. Anecdotally, younger athletes, particularly those on long term athletic development (LTAD) pathways are far more likely to be coached in a traditional sense, in which coaches observe and feedback on performance.

Table 2 shows the main sports of the study participants. Interestingly, this data highlights that triathletes are more likely to be coached than cyclists or runners. Whilst the reasons for this phenomenon are unclear, triathlon is a relatively new sport in which tradition is less imbedded and culturally more open to coaching and innovation.



4.2. Coach education and learning

The relevance of coaching context: Is Technology Redefining the Coaching Process?

Cooper and Allen (89) suggest that coaching involves social interaction involving at least two people, a coach and an athlete. These interactions result in sharing of information to guide the actions of both actors (93) with the aim of improving the athlete's performance. The present research is important because we show that the coaching process, including planning, delivery of sessions and communication, is fundamentally shaped by technology without necessitating direct coach-athlete social-interaction. Table 4 shows that coaches spent very little time delivering traditional face-to-face coaching. However, the standard-deviation values show that there are large differences in the time spent on specific coaching tasks. This is likely to be because there is no “one-size-fits-all” conceptualisation of endurance coaching. Rather, we suggest it is a “cottage industry” in which coaches typically work independently, on a part-time basis and in a way that fits around their life demands and interests.


TABLE 4 Proportion of time coaching.

[image: Table 4]

Similarly, the income level and age of athlete PRE-athletes is consistent with the market segments from Sport England (86) of participants who are income rich and time poor. This is reflected in the fact that 70% of coached athletes train alone or in small groups (16%), with only 11% training in a club environment. From a coaching perspective, such unmediated training limits the possibilities for “real-time” feedback to assess the quality of training. Rather, the preferred method to develop feedback loops is through the integration of data collected using digital devices such as GPS, power-meters and heart-rate monitors which are uploaded to web platforms for analysis by the coach. This data constitutes the main type of feedback coaches ask for (Table 5), thus reducing training to a primarily metabolic event, with less focus on psychosocial, technical and tactical aspects of performance. Whilst there are exceptions, the coaching process is often reduced to online training prescription and data sharing. Whilst the reasons may be complex, it is suggested that technology is reducing coaching to a measurement-induced myopic process in which psychoemotional elements of performance could be neglected (60). A coach can prescribe additional technical content, performance criteria and psychological skills to practice, the athlete must be able to benchmark their performance against criteria established by the coach (94). Doing so requires advanced conceptualisation of the coaching process and the ability to foster an effective coach-athlete feedback loop. However, coaches in this study do not tend to rank these factors as important or interesting and many are unlikely to engage in such practices as a result.


TABLE 5 What feedback coaches ask athletes to track? (All that apply).

[image: Table 5]

Some may argue that training prescription is not coaching because it does not involve giving direct technical advice (91). Furthermore, without face-to-face contact, social interaction may be limited by asynchronous engagement using web feedback. This could mean that social rewards and emotions may be limited. This is reflected in coaching beliefs in which there is a common perception that athletes tend to be poor at providing qualitative feedback, an area that was discussed with stakeholders in the design of this project. One reason may be that data from many devices can be interfaced with and uploaded to the web automatically, but qualitative feedback requires athletes to take time to reflect “on action” (92). Whilst 33% of coached athletes believed that they provided high-quality feedback, the remainder recognised that they could do better. Using an open-ended question, athletes were asked how their coach could help them provide better feedback and seven themes were identified, as shown in Figure 1. These themes suggest that coaches need to develop skills in eliciting quality feedback, such as through questioning and being able to provide good-quality feedback themselves. In the digital environment, good quality qualitative feedback is essential to augment biophysical metrics and in building effective coach-athlete relationships. Such data replaces the coaches “eyes and ears” in the feedback loop. However, there is there is little precedent on how best to engage in meaningful coach-athlete dialogue and social connection in the endurance sport digital environment.


[image: Figure 1]
FIGURE 1
Reasons how coaches could help athletes provide better feedback.


Humans learn through thinking and knowing, and such cognitive abilities are best developed through osmotic social-interaction and dialogue with others (93, 97). However, we are at an epoch in evolution because digital technology has revolutionised how people communicate, interact and learn. COVID-19 has accelerated these processes. Whilst we are “always connected”, Mezirow (95) suggests that adult learning is best achieved through communities which engage in rationale discourse and action. However, technology appears to present fewer opportunities for meaningful social interaction, in which self-reflection and critical thinking may be compromised. This is important within the context of this study in which coaches stated that learning through experience, experience as an athlete and reflecting on past coaching are most important to them in developing their coaching. However, Brookfield (96) suggests “it is enormously difficult to stand outside of one's own interpretive frameworks through an act of one's own mental volition”. If the coaching-process occurs primarily in front of a computer screen, then this is likely to have negative implications on reflection and reflexive learning. For example, there has been a tendency in educational settings to use technology as a new type of vessel for information transference, without considering the implications to and mechanisms of learning in such an environment (97). This challenge applies equally to remote coach-athlete relationships.

Whilst human interaction rather than virtual connection is vital to create and share learning experiences (93), the digital environment means that such interaction is often removed from the coaching process in an endurance sport context. Further, in a market driven economy, PRE-athletes have greater autonomy and fewer constraints in how they choose to be coached. If these athletes consider that prescription of training, the analysis of and subsequent feedback on training is coaching, then academic debates surrounding what coaching is or is not and the coaching process are inconsequential. Notwithstanding, traditional conceptualisations of what coaching is (91) have probably influenced what NGB's have delivered on their programmes. For example, to coach individual athletes in the UK, coaches typically needed a UKCC Level 3 qualification. These frameworks require coaches complete Level 1 and Level 2 qualifications which focused on face-to-face coaching and group session “design”. The data in Table 6 are interesting in this regard. Planning and prescribing endurance training was viewed as the most important thing to learn about for endurance coaches. Despite believing that online and desktop coaching software was viewed as more important than psychological elements of performance, coaches believed that coach education had poorly prepared them to use technology. Therefore, commercial providers such as TrainingPeaks, who have vested interests, have filled a gap in the market to support coaches with technological advances. From a neoliberal standpoint, we suggest that “the market” has greater influence over what is considered to be coaching, than academics or NGB's have. This market has “decided” that coaches who plan and prescribe training and who primarily interact through web platforms constitutes coaching. We reiterate that we believe, from a CR perspective, that sports coaching cannot be reducible to simple description, explanation (7) or definition. However, the suggestion from Cooper and Allen (89) that coaching involves social interaction involving at least two people, a coach and an athlete, and is usually focused on performance enhancement, infers that coaching using web technology is coaching.


TABLE 6 Important, interesting, and prepared by training.
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Furthermore, technology such as GPS, power meters and online coaching platforms have allowed the PRE-coaching market to grow. Technology now presents a threat to this coaching market in which artificial intelligence (AI) algorithms are already being used to analyse data and to design organic training programmes (98, 99). In the present study, non-coached athletes stated that cost was the greatest barrier to being coached. However, Fister et al. (98) suggests AI can overcome this barrier, in which those want more can augment AI with a “real” coach. Interestingly, their algorithm was built using readily quantifiable biophysical components of performance. Whilst it seems unlikely that such AI can build the type of interpersonal relationships that contribute to coaching effectiveness, our study suggests that many coaches and athletes do not value such interpersonal relationships as much as qualitative data driven coaching. Rather, the wider coaching market in endurance sports is technology driven and more dependent on athlete “wants” rather than an idealistic vision of what constitutes effective coaching. Therefore, the sporting discourse must be shaped through promoting a more complete coaching process and psychosocial elements of performance.

In the qualitative section of this study, coaches were asked to describe what they thought their coaching role involved. As shown in Table 7 the coaches presented a wider perspective of their role. This was reflected in the themes relating to athlete outcomes and where the coaching role dominated, suggesting that many coaches recognise a more complete coaching process. This highlights that coaches want to help athletes actualise their goals and provide a service of value. In terms of motivation in a “cottage industry”, self-satisfaction through helping others is very important. However, they must also generate income through attracting and retaining clients in sufficient numbers. Therefore, having a limited physical coach-athlete interfaces and using digital technologies may bring practical efficiencies to the coaching process, especially as work-life balance was reported to be a challenge for many coaches. However, Johnson (100) suggests that similar instructional technologies in an educational environment change power dynamics, in which the person who “pays the bill” is the figure of authority. In a digital environment where the age of athletes may be similar to their coach, such a power dynamic may not exist in the first place. Rather, athletes can “hide” in a virtual environment, deciding if and when they wish to provide feedback and what type of coaching service they want.


TABLE 7 The role of endurance coaches (with occurrences presented in parenthesis).

[image: Table 7]



4.3. Exploration of the digital world on coach learning

It is common for studies to recommend that coaches require better training and resources to enhance their coaching practice. However, such recommendations are based on the assumption that coaches value and engage with mediated learning experiences. Rather, we suggest that learning of endurance coaches typically occurs beyond discrete Panopticons and is often driven by web technology. This is resulting in a “total pedagogisation of society” as described by Bernstein (101) which does not respect international boundaries or the central control of institutions. In such a fluid and inter-connected digital network, simple and effective interventions to deal with complex pedagogical problems are unlikely to exist. This study shows that global brands and commercial sources dominate the information choices made by coaches. Traditionally recognised providers of coach education such as NGB's and evidence-based academic sources continue to influence the wider discourse in endurance sport (27). However, their content is not necessarily context specific or reflective of the coaching process of endurance coaches. Rather, the wider discourse is focussed towards selling tangible products, intangible services and is biophysically biased, thus neglecting more factors relating to coaching and performance enhancement. Whilst unmediated learning suggests a relative degree of learning autonomy, there appears to be an illusion of choice in what coaches want to learn about. Therefore, influencing and working with influential “brands” who present what learning choices are available to coaches may be more effective than developing learning strategies for individual coaches (102). If they recognise that they have vested interests in promoting more effective coaching, such brands could become mechanisms for change. Idealistic conceptualisations of the coaching process are unlikely to be helpful in this regard. Rather, shifting the context specific biophysical bias towards a more holistic view of performance enhancement which has social connection at its heart may play a role in coaches being able to engage with and retain athletes as customers. Thus, they can add more value within a complex and rapidly adapting market.

In such a “datafied” coaching context, technological innovation offers valuable tools to facilitate virtual connection, particularly for planning, analysing and prescribing training (103). However, we suggest that such tools threaten deeper social connection and more holistic approaches to the coaching.

In face-to-face coaching, feedback is gathered in a complex fashion in which both coaches and athletes continually reflect in action (92) as a result of different sensory inputs and outputs. This is reflected in the traditional coaching process models such as Franks et al. (104) and Magill (105) and concepts such as “evaluative” and “corrective” feedback (106). This is different in the remote environment because a coach is often not present with their athlete during training or competition. Without sensory feedback “collected” by the coach (for example through observation) and with less opportunities for the athlete to immediately express their own “intrinsic feedback” (107) coaches and athletes need to develop a range of feedback mechanisms to develop effective feedback loops, typically using digital technology. Limitations and opportunities of different digital communication mediums are discussed elsewhere (108, 109).

Remote coaching reframes the coaching process from the traditional instruction, motivation and feedback techniques based on “in-action” reflection, towards a greater focus on reflecting “on action” (92). This changes the social dynamic in the coach-athlete relationship in which is more reliant on web coaching platforms. Such communication may be augmented through other digital technologies such as WhatsApp, Messenger or text messages. More traditional face-to-face coaching inter-personal behaviours are critical to developing trust and connectedness (110, 114). We also suggest that because remote coaching is a relatively new phenomenon in endurance sport, many coaches will not have experienced being coached themselves in this environment. Furthermore, the biophysical bias within the context could mean that many coaches lack the knowledge and experience to create effective social relationships with their athletes.

Moreover, a coach-athlete relationship conducted via the web may result in a sense of psycho-emotional detachment in which capacity for sophisticated interpersonal interaction is limited. If this is the case, there are likely to be negative implications which limit the learning of the coach and the performance of the athlete. From a CR perspective, description of context is important in guiding future research to explore cause and causal assumptions. We suggest that an important focus of such research is to explore social connections between coaches and athletes in remote coaching environments. Preliminary findings by Britton (115) suggests that the duration of the coach-athlete relationship is a good proxy of coaching effectiveness and that themes relating to social connection as shown in Figure 2 are key.


[image: Figure 2]
FIGURE 2
Social factors which underpin effective coach-athlete relationships in remote coaching.


Coach learning is often presented as something to be facilitated rather than a complex process of social osmosis in which coach behaviour is shaped by their environment (112–115). This is reflected in our data in which coaches' value unmediated learning experiences such as learning through experience and self-reflection (Table 8) more than mediated ones (14). In additional to the high-level of educational attainment mentioned previously, 86% of coaches have a coaching qualification, industry certification or a combination of both (National Federation 64%; Sports industry 21%; University 6%; Ironman University 8%; TrainingPeaks University 1%). Interestingly, 28% of triathlon coaches had an Ironman University certification. Critics of this certification, which is built upon a closed-system biophysical model, suggest that it adds little to other qualifications. However, certification allows coaches to associate themselves with and use the brand of a global industry leader which can be perceived to be helpful in the marketing of their coaching services. This finding is important because the certification was only introduced four years prior to data collection, demonstrating rapid growth, and highlighting the importance of brand in engagement.


TABLE 8 Rating of importance of the following sources of information in developing coaches practice.
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Werthner and Trudel (14) suggest that cognitive structure, a network of knowledge, feelings and emotions, influences what coaches pay attention to and learn from. This suggestion is not inconsistent with Hattie and Donoghue's (2) “skill, will and thrill” model of learning whereby, establishing what the learner currently knows. The data collected within this study has been interpreted to suggest that that wider sociocultural and economic milieus in endurance sport influence the type of information coaches implicitly or actively consume. The influential work of Werthner and Trudel (14) identified three types of learning situations: mediated, unmediated and internal. However, we suggest that it is not the situations or sources that are important per-se, but rather is the quality of resources that emanate from them and how they shape coaching practice. In the present study, coaches were asked to provide examples of sources of information they “paid attention to” as shown in Table 9. Coaches presented a broad array of primarily digital sources, including websites and magazines. These tended to be commercial in nature, aimed at a general endurance sport audience rather than a specific coaching population. The sources in Table 9. suggest that endurance coaches' knowledge is constructed through multiple cognitive biases towards “shiny things” (116) and is biophysically orientated. Brand is important, whether that of individual “gurus”, NGB's or commercial entities, suggesting a potential susceptibility to authority bias. Basic content analysis of these sources suggest that content is often designed to promote “clicks” or to sell products and that quality of material is highly variable. NGB and associations and industry brands and “gurus” all present similar content e.g., equipment reviews, nutrition articles, training plans/methodologies, elite athlete stories and “quick fixes”. This is presumably because efficacy can only be judged through web analytics and what proves to be popular. We suggest that such engagement is likely to influence future content more so than how effective it is in enhancing learning. This has important implications to coach education. For example, NGB coach education programmes in the UK have key performance indicators relating to sustainability and income generation. This is likely to result in mediated learning events being made “more accessible” in “bite-sized chunks”. Income will primarily be generated by content that coaches will engage with, independent of whether it will make them a better coach or not.


TABLE 9 Sources of information and knowledge for endurance coaches (n = 829 coaches; 1,640 sources identified; 36 responses not able to code) (occurences of mentions of each of the sources in parenthesis).
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The use of academic journals was prevalent as a learning source within the study; however, there was also an obvious biophysical bias in the sources used such as Pubmed and the Journal of Applied Physiology. Sport psychology and coaching periodicals were noticeable by their absence, despite a psychology dominant perspective within coaching practice literature (61). This suggests influences from a wider discourse in endurance sport in which there is a bias towards readily quantifiable and controllable factors and avoidance of psychosocial factors (60, 117).

The bias continued into what coaches perceived to be important, in which the top-5 highest ranked factors in Table 6 were biophysically related too. Whilst, technology and innovation were mid-ranked in terms of coaching importance, coaches found this area to be most interesting. This may reflect the fact that these relate to tangible “shiny” goods (55) that are marketed extensively in the sources where coaches access information. Whilst some sources use evidence-based content, many more do not. Although coaches felt relatively well prepared by their training to plan and prescribe training, they felt unprepared to use coaching software, in how to prevent injury, using research and training metrics by their training. They typically believed that planning and prescribing training was the most important aspect of their coaching role, with them prioritising biophysical training metrics above mental and psychological aspects of performance. This is consistent with the views of Kiely (60) in which deterministic models are used to periodise training, whilst neglecting less readily quantifiable aspects of performance. Such biases are likely to distort coaches' views on the coaching process. For example, whilst many PRE-endurance athletes experience negative psychological stressors related to training and competition (81) and would value additional support from their coach in this regard, data from the present study suggested that coaches could do a better job in this area. In a follow-up study, McCormick et al. (47) stated that dissemination of relevant, simple, concise and contextualised psychological knowledge to coaches may benefit their practice. However, if coaches perceive psychology to be less important and less interesting than physical components of performance, then they are unlikely to engage even if they will become a better coach as a result. Therefore, it is recommended that “disciplinary” researchers are cautious about recommending coaches need further education in a particular area e.g., psychology, anti-doping, nutrition without firstly considering where the subject fits within context specific coach interests.

Perhaps, a slow process of evolution rather than revolution is likely to result in learning and behavioural change (118). Promoting such evolutionary processes through research requires not only a deep understanding of the context of learning, but it also requires alternative research methods to understand stakeholder needs and buy-in (61, 81). For example, the scientific community has been slow to validate or critically evaluate Allen and Coggan's (119) Functional Threshold Power (FTP) and its associated metrics (see Table 6). Despite this lack of scientific evidence, these metrics are an important part of the coaching process relating to planning, prescribing and analysing endurance training. This may be because the principles of FTP have been integrated into endurance sport hardware such as GPS computers, cycling ergometers and then used in the analysis of data in market-leading software such as Strava, TrainingPeaks and Zwift. FTP is often discussed in quasi-scientific terms, has been extensively adopted by endurance “gurus”, professional athletes and the wider media. Methods with a greater scientific evidence-base are available (120). However, for coaches to want to learn and adopt them into practice would require a shifting of shared customary beliefs about training, software would have to be able to accommodate different coaching practices and there would have to be financial advantage to those who hold power over the discourse (121). Doing so is probably unrealistic.

Crucial to the learning of coaches is their ability to be able to interpret information from a vast array of sources. There are endless unmediated learning opportunities with information of varying quality. Whilst learning is very challenging to measure, it is a neutral process in which coaches must think and/or act differently for learning to occur. Moon (13) suggests there is a tendency to “regard learning as happening only when the learning is in a direction that is approved or desired”. Although it is useful to know where coaches access their information from, it is more important to recognise these sources are mere representations of the knowledge of others. Further, such knowledge is often biased by vested interests, the need to sell something or presented using editorial styles designed for information consumption. That is not to say that some of the sources may not contain credible content. Rather, for learning to occur, coaches must be sufficiently intellectually skilled to ensure they do not simply accept information as true or to blindly accept advice provided without deeper cognitive processing. In other words, they need to be critical consumers of information (126). The study of Koh et al. (127) is one of a very few to have explored the use of the internet as a learning source for coaches, in a youth soccer context. These coaches appeared to access similar types of sources which they deemed to be credible, including federations, high-profile clubs and coaches. They also used their experiences as players as a frame of reference to decide if the information was valuable to their coaching practice or not. Koh et al. (127) suggested that discerning the credibility of the sources was a challenge as was coaches primarily engaging with material that confirmed pre-existing beliefs. Our data suggests that academic attainment does not offer enough protection against such bias, in which self-sourced and random browsing results in coaches engaging with information that is consistent with the wider discourse. Rather, powerful forces push them towards assimilation with market driven agendas and a learning status-quo.



4.4. Limitations

Whilst this study has contributed to knowledge of learning in the context of endurance sport, no research is without limitations. It is recognised that this research was part of a wider exploratory project seeking to better understand the coaching practice and learning of endurance coaches. This is a critical part of the research process in which the purpose is to “identify real-world problems and issues that athletes and coaches face” (72). Consistent with the recommendations of those who advocate methods to promote impact [e.g., (62, 72, 77)] we engaged beyond the research community. Such an approach came with several challenges. Firstly, holding together a tightly framed and cohesive narrative whilst retaining the complex nature of the coaching environment was highly challenging. This paper /study presents an evidence guided and reflexive view from a sports coaching /coach's perspective. Therefore, there is no claim made that the research is free from bias. However, an important role of the second author was to “check and challenge” interpretation. The study narrative attempts to tackle complexity in a broad CR conceptualisation of endurance coaching practice (61) exploring potential interacting factors which influence causation. This includes considering the interaction between multiple stakeholders and actors. The desire was not to provide a new conceptualisation of coaching but to shift the orientation of thinking of the reader (13). A more tightly focussed “objective” lens may have resulted in something that was easier to grasp but it may have failed to capture the essence of the coaching context and been of little practical effect (123). Secondly, as the main market for coaches, we chose a PRE-focussed dialogue, whilst potentially diverting analyses from other segments such as ERE, youth-development and recreational sport. However, these segments have been explored extensively and were less likely to add new knowledge or debate surrounding endurance sport. Furthermore, comment on the manuscript was sought from industry professionals prior to submission and there was broad consensus that it offered a fair representation of context.

Whilst there are commonalities with the coaching process described by Cooper and Allen (89) in which coach-athlete interactions shape learning, no attempt was made to present a unified theory of coach learning or the coaching process. However, it would be interesting to explore this process using more in-depth qualitative approaches. Finally, because of the way participants were recruited, a sampling bias may have occurred in which participants using digital technology were more likely to have completed the survey (124). We attempted to overcome this limitation by engaging with major NGB's to help promote the survey with their members. However, even with strong links to these organisations, there was an apparent reticence by some to assist. Within the UK, we suggest that such reticence may be influenced by the fact that focus of coach development programmes is often driven by rhetoric-based policies rather than evidence-based needs of NGB member coaches.




5. Conclusions and future directions

The findings of the study provide valuable insights into the coaching context of endurance coaches, what they do and how they learn. Through presenting a broad narrative, our results illustrate a complex relationship between how coaches and athletes interact in an environment shaped by technology and market forces. We also suggest that NGB's are constrained by national boundaries and the agendas of those who funds them in the provision of coach education. Furthermore, unmediated learning sources are more influential than mediated learning provided from within such Panipticons. Therefore, in line with the recommendations of Stoszkowski et al. (127) we suggest that mediated coach education should support coaches to filter the noise within their coaching context. To do so requires critical thinking skills, independent confirmation of the facts and the recognition that the answer to most coaching questions is “it depends”. Endurance coaches must also learn to recognise the biophysical biases in their practices and an apparent myopia towards psychosocial elements of coaching. Further empirical studies exploring the influence of unmediated learning sources on coaching practice may be merited. Doing so could give broader insight into how people learn in the digital age. Further investigations to explore how coach-athlete relationships develop using web-technology and what influence they have on performance is also merited.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by University of Stirling General University Ethics Panel. The participants were informed that in completing the surveys they were providing Informed Consent.



Author contributions

AK was the primary investigator for this research, who was responsible for design of the work, data acquisition and initial analyses. JC supported in the interpretation of the work, making substantial intellectual contribution in the write-up of the manuscript. All authors contributed to the article and approved the submitted version.



Acknowledgments

The authors would like to acknowledge Dave Schell's considerable contribution in designing and disseminating the survey. Tom Craggs and Robbie Britton are thanked for their contributions to the manuscript from their MSc. studies. Thank you to Tom Fryer for his guidance on our interpretation of Critical Realism. Dr Haley McEwan, Stephen Morrow and Professor Dave Collins are thanked for their constructive comments in reviewing draft versions of the manuscript. We thank all others who supported in the co-creation process from which the paper emerged.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Rynne S, Mallett C. Understanding the work and learning of high-performance coaches. Phys Educ Sport Pedagogy. (2012) 17(5):507–23. doi: 10.1080/17408989.2011.621119

2. Hattie JAC, Donoghue GM. Learning strategies: a synthesis and conceptual model. NPJ Sci Learn. (2016) 1:16013. doi: 10.1038/npjscilearn.2016.13

3. Mallett CJ, Rossi T, Rynne SB, Tinning R. In pursuit of becoming a senior coach: the learning culture for Australian football league coaches. Phys Educ Sport Pedagogy. (2016) 21(1):24–39. doi: 10.1080/17408989.2015.1072508

4. Williams AM, Hodges NJ. Practice, instruction and skill acquisitionin soccer: challenging tradition. J Sports Sci. (2005) 23:637–50. doi: 10.1080/02640410400021328

5. Paquette K, Trudel P. Learner-Centered coach education: practical recommendations for coach development administrators. Int Sport Coach J. (2018) 5:169–75. doi: 10.1123/iscj.2017-0084

6. Denison J. Planning, practice and performance: the discursive formation of coaches’ knowledge. Sport Educ Soc. (2010) 15:461–78. doi: 10.1080/13573322.2010.514740

7. North J. Sport coaching research and practice: Ontology, interdisciplinarity and critical realism. Routledge. Abingdon: Oxon (2017).

8. Nichol AJ, Hall ET, Vickery W, Hayes PR. Examining the relationships between coaching practice and athlete “outcomes”: a systematic review and critical realist critique. Int Sport Coach J. (2019) 6(1):13–29. doi: 10.1123/iscj.2017-0105

9. Nelson L, Groom R, Potrac P. Learning in sports coaching theory and application. Abingdon: Oxon: Routledge (2016).

10. Cushion C, Partington M. A critical analysis of the conceptualisation of ‘coaching philosophy’. Sport Educ Soc. (2016) 21(6):851–67. doi: 10.1080/13573322.2014.958817

11. Potrac P, Jones R, Cushion C. The coaching behaviours of top-level English soccer coaches: a preliminary investigation. Soccer Soc. (2007) 8:33–49. doi: 10.1080/14660970600989509

12. Moon JA. Reflection in learning and professional development: theory and practice. London: Kogan Page (1999).

13. Moon JA. A Handbook of Reflective and Experiential Learning: theory and Practice. Theory and Practice. Abingdon, UK: Routledge (2004).

14. Werthner P, Trudel P. Understanding how coaches learn to coach. Sport Psychol. (2006) 20:198–212. doi: 10.1123/tsp.20.2.198

15. Cassidy T, Jones RL, Potrac P. Understanding sports coaching; the social, cultural and pedagogical foundations of coaching practice. London: Routledge (2009).

16. Christensen MK. Exploring biographical learning in elite soccer coaching. Sport Educ Soc. (2011) 19(2):1–19. doi: 10.1080/13573322.2011.637550

17. Cushion C, Nelson L, Armour K, Lyle J, Jones R, Sandford R, et al. Coach learning and development: a review of literature. Leeds, UK: Sports Coach UK (2010). 1–104 p.

18. Erickson K, Bruner MW, MacDonald DJ, Côté J. Gaining insight into actual and preferred sources of coaching knowledge. Int J Sports Sci Coach. (2009) 3(4):527–38. doi: 10.1260/174795408787186468

19. Mallett CJ, Rynne SB, Billet S. Valued learning experiences of early career and experienced high-performance coaches. Phys Educ Sport Pedagogy. (2016) 21(6):1–16. doi: 10.1080/17408989.2014.892062

20. Reade I, Rodgers W, Hall N. Knowledge transfer: how do high performance coaches access the knowledge of sport scientists? Int J Sports Sci Coach. (2009) 3(3):319–34. doi: 10.1260/174795408786238470

21. Wright T, Trudel P, Culver D. Learning how to coach: the different learning situations reported by youth ice hockey coaches. Phys Educ Sport Pedagogy. (2007) 12(2):127–44. doi: 10.1080/17408980701282019

22. Gilbert WD, Trudel P. Learning to coach through experience: reflection in model youth sport coaches. J Teach Phys Educ. (2001) 21:16–34. doi: 10.1123/jtpe.21.1.16

23. Nelson LJ, Cushion CJ, Potrac P. Formal, nonformal and informal coach learning: a holistic conceptualisation. Int J Sports Sci Coach. (2006) 1(3):247–59. doi: 10.1260/174795406778604627

24. Rynne SB, Mallett C, Tinning R. High performance sport coaching: institutes of sport as sites for learning. Int J Sports Sci Coach. (2009) 1(3):223–34. doi: 10.1260/174795406778604582

25. Billett S. Subjectivity, learning and work: sources and legacies. Vocat Learn. (2008) 1(2):149–71. doi: 10.1007/s12186-008-9009-y

26. Griffiths MA, Armour KM. Volunteer sport coaches and their learning dispositions in coach education. Int J Sports Sci Coach. (2013) 8(4):677–88. doi: 10.1260/1747-9541.8.4.677

27. Nelson L, Cushion C, Potrac P. Enhancing the provision of coach education: the recommendations of UK coaching practitioners. Phys Educ Sport Pedagogy. (2013) 18(2):204–18. doi: 10.1080/17408989.2011.649725

28. Stoszkowski J, Collins D. Sources, topics and use of knowledge by coaches. J Sports Sci. (2015) 34(9):794–802. doi: 10.1080/02640414.2015.1072279

29. Schunk DH. Learning theories, an educational perspective. 6th ed. Boston, MA: Pearson Education Inc (2012).

30. Day D. Craft coaching and the “discerning eye” of the coach. Int J Sports Sci Coach. (2011) 6(1):197–200. doi: 10.1260/1747-9541.6.1.179

31. Abraham A, Collins D, Martindale R. The coaching schematic: validation through expert coach consensus. J Sports Sci. (2006) 24(6):549–64. doi: 10.1080/02640410500189173

32. Chesterfield G, Potrac P, Jones R. “Studentship” and “impression management” in an advanced soccer coach education award. Sport Educ Soc. (2010) 15(February):299–314. doi: 10.1080/13573322.2010.493311

33. Lemyre F, Trudel P, Durand-Bush N. How youth-sport coaches learn to coach. Sport Psychol. (2007) 21(2):191–209. doi: 10.1123/tsp.21.2.191

34. Mesquita I, Ribeiro J, Santos S, Morgan K. Coach, learning and coach education: a Portuguese expert coaches’. Sport Psychol. (2014) 28:124–36. doi: 10.1123/tsp.2011-0117

35. Nash C, Sproule J. Coaches perceptions of their coach education experiences. Int J Sport Psychol. (2012) 43(1):33–52. doi: 10.7352/IJSP.2012.43.033

36. Gould D, Giannini J, Krane V, Hodge K. Educational needs of elite U.S. National team, pan American, and Olympic coaches. J Teach Phys Educ. (1990) 9:332–44. doi: 10.1123/jtpe.9.4.332

37. Nyberg D. Power over Power. UK: Cornell University Press (1981).

38. Abraham A, Muir B, Morgan G. UK Centre for coaching excellence scoping project report: national and international best practice in level 4 coach development. Leeds: Leeds Metropolitan University (2010).

39. Barker-Ruchti N, Barker D, Annerstedt C. Techno-rational knowing and phronesis: the professional practice of one middle-distance running coach. Reflective Pract. (2014) 15(1):53–65. doi: 10.1080/14623943.2013.868794

40. Hodkinson P, Biesta G, James D. Understanding learning culturally: overcoming the dualism between social and individual views of learning. Vocat Learn. (2008) 1(1):27–47. doi: 10.1007/s12186-007-9001-y

41. Penney D, McMahon J. High-performance sport, learning and culture: new horizons for sport pedagogues? Phys Educ Sport Pedagogy. (2016) 21(1):81-8. doi: 10.1080/17408989.2015.1072511

42. Jones RL. Towards a sociology of coaching. In: Jones RL, Armour KM, editors. The sociology of sport: theory and practice. London: Addison Wesley Longman (2000). p. 33–43.

43. Jones RL, Turner P. Teaching coaches to coach holistically: can problem-based learning (PBL) help? Phys Educ Sport Pedagogy. (2006) 11(2):181–202. doi: 10.1080/17408980600708429

44. Turner S. What is the problem with experts? Soc Stud Sci. (2001) 31(1):123–49. doi: 10.1177/030631201031001007

45. Nelson LJ, Cushion CJ. Reflection in coach education: the case of the national governing body coaching certificate. Sport Psychol. (2006) 20(174):174–83. doi: 10.1123/tsp.20.2.174

46. Lyle J. The transferability of sport coaching research: a critical commentary. Quest. (2018) 70(4):419–37. doi: 10.1080/00336297.2018.1453846

47. Langley D. Exploring student skill learning: a case for investigating the subjective experience. Quest. (1997) 49:142–60. doi: 10.1080/00336297.1997.10484230

48. Buehl MM, Alexander PA. Beliefs about academic knowledge [special issue]. Educ Psychol Rev. (2001) 13:385–418. doi: 10.1023/A:1011917914756

49. McCormick A, Anstiss PA, Lavallee D. Endurance athletes’ current and preferred ways of getting psychological guidance. Int J Sport Exerc Psychol. (2020) 18(2):187–200. doi: 10.1080/1612197X.2018.1486874

50. Triathlon Business International. Triathlon industry survey. Addlestone, UK: Triathlon Industry Association (2015).

51. Bailey R, Collins D, Ford P, MacNamara A, Toms M, Pearce G. Participant development in sport: an academic review. Leeds, UK: Sports Coach UK (2010). 1–134 p.

52. Malkinson T. Current and emerging technologies in endurance athletic training and race monitoring. 2009 IEEE Toronto international conference science and technology for humanity (TIC-STH); Toronto, ON (2009). p. 581–6. doi: 10.1109/TIC-STH.2009.5444434

53. Malone JJ, Lovell R, Varley MC, Coutts AJ. Unpacking the black box: applications and considerations for using GPS devices in sport. Int J Sports Physiol Perform. (2017) 12(s2):S2–18. doi: 10.1123/ijspp.2016-0236

54. Halson S. Monitoring training load to understand fatigue in athletes. Sports Med. (2014) 44(Suppl 2):139–47. doi: 10.1007/s40279-014-0253-z

55. Smith AC, Stewart B. Introduction to sport marketing. Abingdon, UK: Routledge (2014).

56. Wakefield B, Neustaedter C, Hillman S. The informatics needs of amateur endurance athletic coaches. CHI'14 extended abstracts on human factors in computing systems (2014). p. 2287–92

57. Lovelock C, Gummesson E. Whither services marketing? In search of a new paradigm and fresh perspectives. J Serv Res. (2004) 7(1):20–41. doi: 10.1177/1094670504266131

58. Evans AB, Blackwell J, Dolan P, Fahlén J, Hoekman R, Lenneis V, et al. Sport in the face of the COVID-19 pandemic: towards an agenda for research in the sociology of sport. Eur J Sport Soc. (2020) 17(2):85–95. doi: 10.1080/16138171.2020.1765100

59. Cushion C, Townsend R. Technology-enhanced learning in coaching: a review of literature. Educ Rev. (2019) 71(5):631–49. doi: 10.1080/00131911.2018.1457010

60. Cushion C, Jones RL. Power, discourse, and symbolic violence in professional youth soccer: the case of albion football club. Sociol Sport J. (2006) 23(3):142–61. doi: 10.1123/ssj.23.2.142

61. Bernstein B. The structuring of pedagogic discourse. London: Routledge (1990).

62. Kiely J. Periodization theory: confronting an inconvenient truth. Sports Med. (2018) 48(4):753–64. doi: 10.1007/s40279-017-0823-y

63. North J. Philosophical underpinnings of coaching practice research. Quest. (2013) 65(3):278–99. doi: 10.1080/00336297.2013.773524

64. Michie S, Johnston M, Abraham C, Lawton R, Parker D. Making psychological theory useful for implementing evidence-based practice: a consensus approach. Qual Saf Health Care. (2005) 14(1):26–33. doi: 10.1136/qshc.2004.011155

65. Collins R, Collins D, Carson HJ. Show me, tell me: an investigation into learning processes within skateboarding as an informal coaching environment. Front Psychol. (2022) 13:812068. doi: 10.3389/fpsyg.2022.812068

66. Bhaskar R. A realist theory of science. Leeds, England: Leeds Books (1975).

67. Gorski PS. What is critical realism? And why should you care?. Contemp Sociol. (2013) 42(5):658–70. doi: 10.1177/0094306113499533

68. Porpora D. Reconstructing sociology: the critical realist approach. Cambridge, UK: Cambridge University Press (2015).

69. Rutten R. Critical realism and complex causality: on the assumptions you buy in to when you are making causal claims. AH Oisterwijk, The Netherlands: Wolf Publishers (WP) (2019).

70. Groff R. Causal mechanisms and the philosophy of causation. J Theory Soc Behav. (2017) 47(3):286–305. doi: 10.1111/jtsb.12118

71. Buehl MM, Fives H. Exploring teachers’ beliefs about teaching knowledge: where does it come from? Does it change? J Exp Educ. (2009) 77(4):367–408. doi: 10.3200/JEXE.77.4.367-408

72. Sparkes AC. Autoethnography and narratives of self: reflections on criteria in action. Sociol Sport J. (2000) 17:21–43. doi: 10.1123/ssj.17.1.21

73. Danermark B, Ekstrom M, Karlsson J. Explaining society: critical realism in the social sciences. UK: Routledge (2019).

74. Becker AJ. It’s not what they do, it’s how they do it: athlete experiences of great coaching. Int J Sports Sci Coach. (2009) 4(1):93–119. doi: 10.1260/1747-9541.4.1.93

75. Giacobbi PR, Poczwardowski A, Hager PF. A pragmatic research philosophy for applied sport psychology. J Sport Psychol. (2005) 19:18–31. doi: 10.1123/tsp.19.1.18

76. Bishop D. An applied research model for the sport sciences. Sports Med. (2008) 38(3):253–63. doi: 10.2165/00007256-200838030-00005

77. Côté J, Salmela J, Trudel P, Baria A. The coaching model: a grounded assessment of expert gymnastic coaches’ knowledge. J Sport Exerc Psychol. (1995) 17(1):1–17. doi: 10.1123/jsep.17.1.1

78. Thomas JR, Nelson JK, Silverman SJ. Research methods in physical activity. Champaign, IL: Human Kinetics (2015). (2015).

79. Iqbal S, Pipon-Young L. The delphi method. Psychologist. (2009) 22(7):598–601. Available at: https://www.bps.org.uk/psychologist/delphi-method

80. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process evaluation of complex interventions: medical research council guidance. Br Med J. (2015) 350:1–7. doi: 10.1136/bmj.h1258

81. Goodman CM. The delphi technique: a critique. J Adv Nurs. (1987) 12:729–34. doi: 10.1111/j.1365-2648.1987.tb01376.x

82. Timson-Katchis M, North J. UK Coach tracking study. London: Sports Coach UK (2008).

83. TrainingPeaks. State of endurance coaching survey. Boulder, CO: TrainingPeaks LLC. (2016).

84. McCormick A, Meijen C, Marcora S. Psychological demands experienced by recreational endurance athletes. Int J Sport Exerc Psychol. (2018) 16:4415–30. doi: 10.1080/1612197X.2016.1256341.

85. Middlemas S, Harwood C. No place to hide: football players’ and coaches’ perceptions of the psychological factors influencing video feedback. J Appl Sport Psychol. (2018) 30(1):23–44. doi: 10.1080/10413200.2017.1302020

86. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. (2006) 3(2):77–101. doi: 10.1191/1478088706qp063oa

87. Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qual Res Sport Exerc Health. (2019) 11:589–97. doi: 10.1080/2159676X.2019.1628806

88. Rohm A, Milne G, McDonald M. A mixed-methods approach for developing market segmentation typologies in the sports industry. Sport Mark Q. (2006) 15:29–39.

89. Sport England. Market Segmentation Tool (2018). Available at: https://segments.sportengland.org

90. Collins L, Collins D. Conceptualizing the adventure-sports coach. J Adventure Educ Outdoor Learn. (2012) 12(1):81–93. doi: 10.1080/14729679.2011.611283

91. Collins D, Bailey R, Ford PA, MacNamara A, Toms M, Pearce G. Three worlds: new directions in participant development in sport and physical activity. Sport Educ Soc. (2012) 17(2):225–43. doi: 10.1080/13573322.2011.607951

92. Cooper D, Allen JB. The coaching process of the expert coach: a coach led approach. Sports Coach Rev. (2018) 7(2):142–70. doi: 10.1080/21640629.2017.1361168

93. Hasson U, Ghazanfar A, Galantucci B, Garrod S, Keysers C. Brain-to-brain coupling: a mechanism for creating and sharing a social world. Trends Cogn Sci. (2012) 16(2):114-121. doi: 10.1016/j.tics.2011.12.007

94. Mosston M, Ashworth S. Teaching Physical Education. Spectrum Inst Teach Learn. (2008) 800:378.

95. Lyle J. What is a coach and what is coaching? In: Stafford I, editors. Coaching children in sport. Oxon: Routledge (2011.

96. Schon D. The reflective practitioner: how professionals think in action. New York: Ashgate (1983).

97. Maggio R. The anthropology of storytelling and the storytelling of anthropology. J Comp Res Anthropol Sociol. (2014) 5(2):89–106. Available at: https://doaj.org/article/452f8b98118f4dfb9320714aea7a9105

98. Mezirow J. How critical reflection triggers transformative learning. In: Mezirow J, editors. Fostering critical reflection in adulthood: a guide to transformative and emancipatory learning. San Francisco, CA: Jossey-Bass (1990). p. 1–20.

99. Brookfield S. Through the lens of learning: how the visceral experience of learning reframes teaching. In: Boud D, et al., editors. Using experience for learning. Buckingham: Open University Press (1993).

100. Ratten V. Sports technology and innovation. Cham: Springer Books (2019). 95–111.

101. Fister I, Ljubič K, Suganthan PN, Perc M, Fister I. Computational intelligence in sports: challenges and opportunities within a new research domain. Appl Math Comput. (2015) 262:178–86. doi: 10.1016/j.amc.2015.04.004

102. Novatchkov H, Baca A. Artificial intelligence in sports on the example of weight training. J Sports Sci Med. (2013) 12(1):27–37. Available at: https://doaj.org/article/92346cb3d7fc4f7aad533ae89b89785024149722

103. Johnson DR. Technological change and professional control in the professoriate. Sci Technol Human Values. (2012) 38(1):126–49. doi: 10.1177/0162243911430236

104. Bernstein B. From pedagogies to knowledges. In: Morais A, Neves I, Davies B, Daniels H, editors. Towards a sociology of pedagogy. New York: Peter Lang (2001). p. 363–8.

105. Koh JY, Leng HK. Marketing sport coaching services on social network sites: an examination of social influence and country-of-origin effect. Manag Sport Leis. (2017) 22(5):390–9. doi: 10.1080/23750472.2018.1495097

106. Stoszkowski JR, McCarthy L, Fonseca J. Online peer mentoring and collaborative reflection: a cross-institutional project in sports coaching. J Perspect Appl Acad Pract. (2017) 5(3):118–21. doi: 10.14297/jpaap.v5i3.289

107. Franks I, Sinclair G, Thomson W, Goodman D. Analysis of the coaching process, science, periodical. Res Technol Sport. (1986) 1:1–12 (January). doi: 10.1260/17479540778335965

108. Magill RA. Augmented feedback in motor skill acquisition. In: Singer RN, Hausenblas HA, Janelle CM, editors. Handbook of sport psychology, 2nd ed. New York: John Wiley and Sons (2001). p. 86–114.

109. Rink JE. Teaching physical education for learning. 4th ed. New York: McGraw-Hill (2002).

110. Bortoli L, Bertollo M, Messina G, Robazza C. Augmented feedback of experienced and less experienced volleyball coaches: a preliminary investigation. Soc Behav Pers Int J. (2010) 38:453–60. doi: 10.2224/sbp.2010.38.4.453

111. Gallagher G. Principles of digital communication. Cambridge, UK: Cambridge University Press (2008).

112. Sklar B. Digital communications: pearson new international edition: fundamentals and applications. London, UK: Pearson (2013).

113. Côté J, Yardley J, Hay J, Sedgwick W, Baker J. An exploratory examination of the coaching behaviour scale for sport. Avante. (1999) 5:82–92.

114. Jowett S, Poczwardowski A. Understanding the coach-athlete relationship. In: Jowette S, Lavallee D, editors, Social psychology in sport. Human Kinetics (2007). p. 3–14.

115. Britton. Promoting longevity in the coaching relationship: a coach and athlete led discussion. [Unpublished MSc. Dissertation]. University of Stirling (2018).

116. Merriam S, Caffarella R, Baumgartner L. Learning in adulthood: a comprehensive guide. 3rd ed. San Francisco: John Wiley (2007).

117. Jenkins S. Holism in sports coaching. Int J Sports Sci Coach. (2010) 5(4):3–6. doi: 10.1260/1747-9541.5.4.iii

118. Stoszkowski J, Collins D. Communities of practice, social learning and networks: exploiting the social side of coach development. Sport Educ Soc. (2014) 19:773–88. doi: 10.1080/13573322.2012.692671

119. Townsend RC, Cushion C. Elite cricket coach education: a bourdieusian analysis. Sport Educ Soc. (2017) 22:528–46. doi: 10.1080/13573322.2015.1040753

120. Hattie JAC, Hamilton A. How to Stop Cognitive Biases from Undermining Your Impact (2018). Available at: http://corwin-connect.com/2018/08/how-to-stop-cognitive-biases-from-undermining-your-impact/

121. Nash CS, Sproule J, Horton P. Sport Coaches’ perceived role frames and philosophies. Int J Sports Sci Coach. (2008) 3(4):539–54. doi: 10.1260/174795408787186495

122. Kuhn T. The structure of scientific revolutions. Chicago, IL: The University of Chicago Press (2000).

123. Allen H, Coggan A. Training and racing with a power meter. Boulder, CO: VeloPress (2006). p. 5–20, 41–65.

124. Jobson SA, Passfield L, Atkinson G, Barton G, Scarf P. The analysis and utilization of cycling training data. Sports Med. (2009) 39(10):833–44. doi: 10.2165/11317840-000000000-00000

125. Walker LF, Thomas R, Driska AP. Informal and nonformal learning for sport coaches: a systematic review. Int J Sports Sci Coach. (2018) 13(5). doi: 10.1177/1747954118791522

126. Stoszkowski J, MacNamara A, Collins D, Hodgkinson A. “Opinion and fact, perspective and truth”: Seeking truthfulness and integrity in coaching and coach education. Int Sport Coach. (2020) 8(2):263-9. doi: 10.1123/iscj.2020-0023

127. Koh KT, Lee TP, Lim SH. The internet as a source of learning for youth soccer coaches. Int J Sports Sci Coach. (2018) 13(2):278–89. doi: 10.1177/1747954117724980

128. Northcote Parkinson C. Parkinson's law, or the pursuit of progress. London, UK: John Murray (1958).

129. Dodge N, Chapman R. Investigating recruitment and completion mode biases in online and door to door electronic surveys. Int J Soc Res Methodol. (2018) 21(2):149–63. doi: 10.1080/13645579.2017.1336596



OPS/images/fspor-05-1147475-t007.jpg
Higher
order
themes

Coaching
process (42)

Decision maker

()

Coaching
role (90)

Guide (26)

Communication

Communication (5)

Education and
teaching (38)

Education and
Teacher (22)

tcome (96)

Achieve Potential (11)

Philosophy
3

Fun and Enjoyment
(@)

Relationship
(15)

Listening (4)

Monitor and

analyse (3)

Leadership (5)

Feedback (2)

Knowledge
facilitation (2)

Athlete development
®)

Health promotion
(6

Partnership and
Collaboration (6)

Needs analysis
[0

Life Coaching
13)

Knowledge
‘Transfer (13)

Goal actualisation (48)

Helping and giving
to others (19)

Relationship building
)

Planning and
strategy (14)

Mentoring (13)

Habit development (1)

skill
development (2)

Role Model (1)

Performance
Enhancement and
Optimisation (19)

Training
Prescription (21)

Support (10)

Physical Adaptation
®)

Motivator and
psychologist (22)

Injury prevention (4)






OPS/xhtml/Nav.xhtml




Contents





		Cover



		An exploration of context and learning in endurance sports coaching

		1. Introduction



		2. Original research



		2.1. Coach learning



		2.2. The sporting context



		2.3. Understanding context



		2.4. Research aims











		3. Materials and methods



		3.1. Research perspective



		3.2. Survey design



		3.3. Recruitment and procedures



		3.4. Quantitative data



		3.5. Qualitative data











		4. Results and discussion



		4.1. Participant demographics



		4.2. Coach education and learning



		4.3. Exploration of the digital world on coach learning



		4.4. Limitations











		5. Conclusions and future directions



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers Sports and Active Living

An exploration of context and learning
in endurance sports coaching





OPS/images/fspor-05-1147475-t008.jpg
Method of learning

Learning through experience

Ranking score

Experiences as an athlete

Reflecting on past coaching

Academic literature
Advice from other coaches

‘Working with/observing other coaches in your sport

Own experiences of being coached

Education outside coaching

Books and magazines

Formal coach education and qualifications

Websites

‘Working with/observing coaching from other sports

Coaching CPD, conferences and workshops

Being mentored

‘Watching videos

Experience at work outside coaching

Experience of being a parent






OPS/images/fspor-05-1147475-t005.jpg
Feedback data
Training Load (Power; GPS; Heart rate etc.)

Training Load (Time)

Subjective feedback (mood; work-life balance)

Training Load (RPE)

Weight

Other metrics (e.g., Hours of sleep; % Body Fat; Menstruation; Motivation;
Fatigue etc.)

Nutrition






OPS/images/fspor-05-1147475-t006.jpg
Planning and prescribing
endurance training

Ranking scores

Important | Interesting | Prepared for
by coach
education

Injury prevention

Recovery strategies

Using research and sports
science to inform my
coaching practice

Using training metrics such
as functional threshold power
and training stress scores

Using online and desktop
coaching software

Strength and conditioning
Mental/psychological
training and preparation

Face-to-face technical/skills
coaching

Technology and innovation
(equipment, aerodynamics,
hydrodynamics, clothing)

Nutrition monitoring,
analysis and guidance

Tactical training

Face-to-face fitness coaching

Managing coaching
‘programme/squad

Life coaching

Liaising with stakeholders,
other coaches and sports
scientists.

Holistic practices such as
yoga and Pilates

“Team building and cohesion

Marketing my coaching
services? (business)

Talent identification and
selection






OPS/images/fspor-05-1147475-g001.jpg
‘The why's of my training
feedback (4%)

Evidence my coach is reading

Better quality feedback from
coach (25%) my feedback (9%)

ails from coach

Specific questions from the
feedback is requlred (36%) coach (14%)

Lack of time to provide . 5
feedback (2%) Reminders from coach (10%)





OPS/images/fspor-05-1147475-g002.jpg
Duration of coach-
athlete relationship

Transparency

Feels coach
believes in athlete

Communication

Efficacy

Role-framing

Commonality

Consistency

Values

Effective Coach-Athlete Relationships






OPS/images/fspor-05-1147475-t009.jpg
Blogs (12)

Main sources

General and non-attributable
blogs

Books (90)

Joe Friel (44)

Note that Friel content relates to
both books and web-content.

Not specified (40)

Other (6)

Industry brands (254)

TrainingPeaks (188)

Peaks Coaching (9)

ACE Fitness (18)

Ironman (5)

Human Kinetics (5)

Other (29)

Magazines and related
websites (519)

Triathlete (105)

Runners World (49)

Lava (33)

Running Times (28)

Slowtwitch (23)

Bicycling (12)

220 Magazine (11)

Other (258)

Industry “Gurus” (84)

NGB's and
Associations (260)

USA Triathlon (122)

American College of
Sports Medicine (39)

USA Cycling (25)

British Cycling (10)

Other (64)

Online Communities
and Forums (28)

Online courses (2)

Peer Review and
Scholarly (242)

PubMed (38)

Journal of Applied
Physiology (11)

Journal of Strength
and Conditioning (11)

Not specified or other
(182)

Note that the majority of named
journals related to physiology
and the biological sciences
(biophysical). Several coaches
also stated that they only
accessed papers in abstract form.

Strength and
Conditioning
Organisations (30)

Twitter (22)

‘Webinars (24)

USAT webinars (10)

Other (14)

YouTube (17)








OPS/images/fspor-05-1147475-t003.jpg
Coaches Coached Non-coached
(%) athletes (%) | athletes (%)

Triathlon

Running
Road cycling

Off-Road Cycling (MTB/
CX/Gravel)

Other Multi-sport
(Duathlon; Swim-run; X-
terra etc)

Track Cycling

Other







OPS/images/fspor-05-1147475-t004.jpg
Admin | Planning and prescribing | Remote coaching | Face-to-face coaching | At competitions | Travelling | Total

Mean (hours)
SD
% Total







OPS/images/fspor-05-1147475-t001.jpg
Level of
qualification
Postgraduate

Higher education degree

Coaches Coached | Non-coached
o athletes (%) | athletes (%)

Professional

Further education
including vocational
qualifications

Doctorate

High school or secondary
school






OPS/images/fspor-05-1147475-t002.jpg
Segment Type of Coaches | Coached Non-
athlete %) athletes | coached
(%) athletes
(%)
Athletes who win
on the world stage
Athletes with
‘potential to win on
the world stage in
the next 4 years
Top level domestic
athletes who
‘perform at a high
national level and/
or world-leading
age-groupers
State or regional
level athletes
Age-group athletes
focussed on
achieving personal
bests and/or
qualification for
prestigious events
Athletes who
participate for
social, fun, fitness
and personal
challenge motives

Development | Junior development
athletes aged 1317

years.

Youth development
athletes aged 12
years and below






OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
, frontiers ‘ Frontiers in Sports and Active Living





