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Abstract
This paper explores the approaches adopted by high-level field athletics coaches when
attempting to refine an athlete’s already well-established technique (long and triple jump and
javelin throwing). Six coaches, who had all coached multiple athletes to multiple major
championships, took part in semi-structured interviews focused upon a recent example of
technique refinement. Data were analysed using a thematic content analysis. The coaching tools
reported were generally consistent with those advised by the existing literature, focusing on
attaining ‘buy-in’, utilising part-practice, restoring movement automaticity and securing
performance under pressure. Five of the six coaches reported using a systematic sequence of
stages to implement the refinement, although the number and content of these stages varied
between them. Notably, however, there were no formal sources of knowledge (e.g., coach
education or training) provided to inform coaches’ decision making. Instead, coaches’ decisions
were largely based on experience both within and outside the sporting domain. Data offer a
useful stimulus for reflection amongst sport practitioners confronted by the problem of technique
refinement. Certainly the limited awareness of existing guidelines on technique refinement
expressed by the coaches emphasises a need for further collaborative work by researchers and
coach educators to disseminate best practice.

Keywords: coaching practice, the Five-A Model, horizontal jumps, javelin throwing
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Implementing Technical Refinement in High-Level Athletics: Exploring the Knowledge
Schemas of Coaches

Sport coaching is a complex, multifaceted but rapidly developing domain, with research
offering an ever-increasing understanding of systems, mechanistic underpinnings and coaching
‘tools’ used to enhance or develop athletes’ performance (e.g., Abraham, Collins & Martindale,
2006; Coté & Gilbert, 2009). At the same time, expert coaching is understood to be supported
by integrated components of such knowledge (e.g., motor control, pedagogy, psychology, etc.)
that form a number of schemas (i.e., a mental structure/framework of ideas that underpins
behaviour and the perception of new information), each intended to address a particular coaching
challenge (Abraham et al., 2006; Collins & Collins, 2016). In the case of competitive high-level
athletes (e.g., horizontal jumpers), attempts to refine already learnt, long practised and well-
established techniques (Carson & Collins, 2016a; Minichiello, Rose & Brice, 2009), should
target long-term permanency of the new version and, resistance against the negative effects of
competitive pressure (Carson & Collins, 2011). Unfortunately, while much research has focused
on understanding beginner athletes learning skills (e.g., Lidor, 2004) or experienced athletes
optimally performing their already acquired skills (e.g., Bell & Hardy, 2009), considerably less
research has addressed and informed coaching practice intended to facilitate technical refinement
for high-level athletes.

Reflecting the need for a systematic approach to achieve these aforementioned outcomes,
Carson and Collins (2011) proposed the Five-A Model. From a motor control perspective, the
already existing and automated movement is de-automated (Awareness stage), adjusted
(Adjustment stage) and then re-automated ((Re)Automation stage) as a crucial requirement

towards optimal skill execution (Beilock, Carr, MacMahon & Starkes, 2002; Christina & Corcos,



68

69

70

71

72

73

74

75

76

7

78

79

80

81

82

83

84

85

86

87

88

89

90

COACHES’ STRATEGIES FOR ELICITING TECHNICAL CHANGE 4

1988). To ensure robustness under competitive pressure however, a final Assurance stage is
included to instil confidence and trust in the new execution process. In practical terms, Carson
and Collins provide guidance using a combination of mental factors (e.g., imagery of a best
attempt self-model and use of holistic auditory rhythm) and practice design (e.g., contrast drills
and combination training — combining physical exercises with technically demanding
challenges). However, the Five-A-Model also addresses necessary psychosocial factors
associated with behavioural intervention in applied settings. Notably, the need for coaches to
conduct an initial Analysis stage that promotes athlete ‘buy-in’, commitment and motivation to
carry out change. Accordingly, detailed advice now exists within the literature on the processes
and tools which may be expected to best promote technical refinement (see Carson & Collins,
2011, 2014, 2016b, for an extensive account of each stage).
The Research—Practice Gap: What Evidence Suggests

For applied coaching research to prove wholly worthwhile, a crucial aspect to consider is
its impact within representative settings. Unfortunately, recent attempts to evaluate coaching
practice have suggested a consistent discrepancy between current recommendations from the
skill acquisition and performance literature and knowledge-bases and/or behaviours of coaches
(Cushion, Ford & Williams, 2012; Low, Williams, McRobert & Ford, 2013; Millar, Oldham &
Donovan, 2011; Porter, Wu & Partridge, 2010). A notable limitation of these studies, however,
has been coaches’ assumed intended training outcomes. Since different skill development
objectives, for instance, rapid performance gains, long-term retention and transfer (Kantak &
Winstein, 2012; Schmidt & Bjork, 1992), or refinement to well-established techniques (Carson
& Collins, 2011) require different practices, it would seem reasonable to consider data collected

against the stated aims of the coach. For example, rapid performance gains can be facilitated by
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practicing skill variations in blocks, long-term retention and transfer promoted when these
variations are ordered randomly (see also Williams & Hodges, 2005) and refinement of an
already well-established skill when this version is contrasted with that of a desired new version
(Collins, Morriss & Trower, 1999). Addressing this limitation, and relevant to this paper’s focus
on technical refinement, Carson, Collins and MacNamara (2013) examined current refinement
knowledge amongst high-level golf coaches. Results showed a clear lack of consistency both
within and between coaches and golfers in the approach taken, and low levels of
mechanistic/theoretical understanding across the sporting ‘ologies’ (cf. Abraham et al., 2006),
particularly when addressing the requirement to establish resistance of the refined skills against
competitive pressure. Accordingly, Carson et al. were able to establish a specific requirement
amongst golf coaches, at least, to be further informed about the implementation of technical
refinement.

While Carson et al. (2013) found individual coaches reporting systematic approaches to
implement technical refinement, albeit with inconsistency in application both between and
within coaches, an exploration of the links between each system’s mechanistic underpinnings
and coaching practices used was not considered as part of the study’s aims. Understanding both
declarative (‘what needs to be done and why’) and procedural (‘how to do it”) components of a
coach’s knowledge schema may help to inform approaches aimed at disseminating skill
refinement research within the context of applied sport science support or coach education
(Grecic & Collins, 2013).

For discrete skills requiring maximal physical effort and explosive power, there is clearly
a high need for the technique to remain robust when executing under these conditions (cf.

Schmidt, Zelaznik, Hawkins, Frank & Quinn Jr., 1979). Whereas in golf it is possible, and
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sometimes desirable, to sacrifice 100% power for increased accuracy, this is clearly not the case
for field athletics events where only a single trial counts towards the final result (e.g., horizontal
jumping and javelin throwing). In this regard, a cursory review of track and field coaching
magazines and training manuals reveals a strong focus on technical models of expert
performance, leading to the identification of common flaws in high-level athletes’ technique and
the modifications necessary to enhance performance (Carr, 1999; Isolehto, Virmavirta,
Kryoldinen & Komi, 2007; Mendoza & Nixdorf, 2011; Petrov, 2004). In contrast, however, less
attention is paid to the athlete’s level of automaticity when executing their technique; a factor
which has also been shown as crucial for performance success in competitive situations (Bortoli,
Bertollo, Hanin & Robazza, 2012; MacPherson, Collins & Morriss, 2008). Thus, field athletics
appears to be an appropriate domain for this present investigation into coaches’ understanding,
with its demand for both technical accuracy and maximal effort executions. In particular,
horizontal jumping (long and triple) and javelin throwing were chosen due to their being
stereotypical short duration, maximal effort and closed skills.
Obtaining a More Accurate Gauge of the Research—Practice Gap: How should we do it?
Considering the level of detail and rich picture required, interviews are the logical
research tool of choice. However, retrospective event recall may be challenging. Sparkes and
Smith (2014) recommend several methods by which an interviewee may be supported in this task
of information sharing. One possible route to an enhanced understanding of coaches’
experiences is to supplement already existing interview techniques (e.g., probes) with the
construction of a graphical timeline. Indeed, application of this procedure is already apparent
within the applied sport psychology and coaching literature (e.g., in contexts of culture change in

elite sport teams and depicting talent development pathways in sport and music; Cruickshank,
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137  Collins & Minten, 2013; MacNamara, Collins & Button, 2010). The benefits of using these
138  timelines can be seen as an aid for recall, structuring or ‘phrasing’ data and as a means of

139  reviewing the discussed information. As such, applying graphical timelines to elicit discussion
140  of any process—especially longitudinal ones—would make sense, including during

141 investigations into the implementation of technical refinement.

142 Accordingly, the aim of this study was threefold. Firstly, we wished to investigate the
143  tools used by field athletics coaches, to determine whether their applied practice incorporated
144  elements that had not been considered in the guidance provided by Carson and Collins (2011,
145 2014, 2016b). Secondly, we were interested in the generality of the finding by Carson et al.
146 (2013): namely, did coaches operationalise refinement within a systematic approach? Thirdly,
147  we wanted to explore the breadth, depth and sources of coaches’ declarative knowledge relating

148  to the implementation of technical refinement.

149 Method
150  Design
151 Within elite sport, there is a dearth of research investigating the processes used to bring

152  about technical refinement. As such, the application of qualitative methods to generate rich

153  descriptions of participants' processes was deemed appropriate at this stage (Patton, 2002). More
154  specifically, given that technique refinement is likely to be a highly individual and contextual
155  process, interviews with individual coaches was selected as the most appropriate method.

156  Participants

157 Six high-level male coaches with between 16-35 years coaching experience (Mexperience =
158  27.8 years, SD = 6.6) were purposively sampled based on having coached multiple athletes to

159  multiple major championships (i.e., Olympic, World Championship, European or
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Commonwealth Games). Additionally, coaches were required to be currently active and to have
worked on a technical refinement within the past five years. At the time of data collection, five
coaches were qualified at UK Athletics Level 4 and one at Level 3 (see

http://ucoach.com/qualifications/coach-education-and-pathway/ for equivalent current

qualification framework). Ethical approval was granted by the university’s ethics committee and
all participants provided signed informed consent prior to interviewing.
Procedure

A semi-structured interview guide was developed based on literature-derived themes to
help support the interviewer. Each coach described their current coaching activity, before
describing a specific case study of technical refinement by considering the athlete’s background,
the intended refinement and its rationale. In collaboration with each participant, a graphic
timeline was developed which outlined the macro-level progression of the athlete across the
coaching process. The x-axis was ‘time’ and the y-axis was based on ‘percentage progress
towards the completed change’. This depiction was then used as a basis to aid recall and frame
subsequent probing. In particular, the timeline was used to structure discussion of the specific
processes employed and the underpinning rationale (e.g., “so what was happening here?” “Why
was that approach used?”). The final section focused on the origin (e.g., “where did an
understanding of this process come from?””) and generality (“is this the same process that you use
with all your athletes?””) of the process that had been outlined. Probes were used to elicit greater
depth of information as required and to clarify any technical terminology. The interviews,
ranging in duration from 55-155 minutes (Mguration = 93 minutes, SD = 35), were digitally
recorded using a Dictaphone.

Data Analysis
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Following guidelines presented by Coté, Salmela, Baria and Russell (1993), interview
transcripts were read several times to understand each coach’s perspective and meaningful units
of text were inductively identified as raw data codes. These meaning units were then clustered
together to allow a thematic structure to emerge. Emergent clusters (lower-order, higher-order
and general dimensions) were tested until the researcher was satisfied that a workable structure
had emerged. Although the data analysis primarily utilised inductive procedures, the final step
of the process was a deductive analysis (cf. Fletcher & Arnold, 2011). More specifically, the
guidance provided by Carson and Collins (2011, 2014, 2016b) influenced the designation of the
themes and dimensions relating to aims one and two. To enhance the trustworthiness of the data,
participants were invited to read their interview to confirm accurate transcription and to
elaborate, if necessary, on their responses following a period of self-reflection (Sparkes, 1998).
Where it was felt that a portion of the transcript was ambiguous, the participants were asked to
clarify or expand upon their point. Five participants offered additional information or clarified
elements of the transcript in response to this approach. In addition, agreement between two
researchers (the first and second authors) was established at all stages of the coding process.
After the lead investigator had completed selection of raw themes, and each level of
classification, a discussion was held. Disagreements were discussed until consensus was reached
(Sparkes, 1998).

Results

Results are presented as reflecting the study’s three aims. Initially, we explore coaches’

procedural knowledge of tools to enact the refinement stages reported. Secondly, we identify

coaches’ declarative understanding through the extent to which a systematic approach was
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evident and its underpinnings. Finally, the nature and sources of coaches’ knowledge of
technique refinement is considered.
Coaching Tools to Enact Refinements

The applied tools that coaches described using to enact technical refinements are
presented in Table 1. These applied tools were consistent with those which have previously been
reported in accounts of the Five-A Model (see Carson & Collins, 2011; 2014; 2016b). As such,
we will only briefly report on how coaches differed.

The sophistication of reported tool use varied both between stages and between coaches.
In contrast to other aspects of the process, for which a range of tools were described, limited
information was provided on how automaticity could be actively encouraged. Coaches primarily
described high quality repetition as the key, although three coaches transitioned their athlete’s
attention to a more holistic focus: for instance, “We wanted to build to a crescendo” (Coach 3).

Discussion of automaticity-inducing tools also provided an example of the variation in
sophistication between coaches; while Coach 4 only discussed encouraging high quality
repetition, Coach 2 described a range of approaches utilised in response to varying athlete
characteristics:

“it’s repetition of the skill performed accurately. And it’s not practice makes perfect, it’s

perfect practice makes perfect.” (Coach 4)

With this particular athlete, [athlete name] tends to want to be instinctive anyway, and my

thing was to get him to think a little bit. So at the end of the stage | just stopped asking

him too many questions...For another athlete, now, who just loves to think, and | have

one of those. Over thinks everything...For them now, we sort of say: “When you get on

the runway, you literally have this amount of time to come down and execute’. (Coach 2)
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Systematic Approaches to Technique refinement

Five coaches outlined similarly sequential stages (3—4 stages) that they worked through
with their athlete (Table 2). The exception, Coach 3, discussed similar objectives (i.e., establish
a strong relationship with the athlete, develop the athlete’s awareness), but did not explicitly
identify stages. An overview of the approaches adopted by the coaches is provided in Table 3
and two exemplars of the timelines constructed by coaches are shown in Figure 1.

All coaches reported a need for analysis prior to any physical modifications. For some,
this process simply provided an explanation and rationale for change to the athlete; for others it
consisted of a purposefully shared conversation. The extent of athlete involvement therefore
varied from a coach-led to an athlete-led approach, as the following quotations describe:

...coaching is not a democracy; it’s a benevolent dictatorship. Effective coaching is not

by consensus, but by consent. So the athlete consents to having their life run for them,

but I don’t coach with their consensus, no. (Coach 4)

I set him the challenge: ‘Right, [ need to know what you think you ought to do, and then

we’ll have a conversation’. So he was set the task. He knew what he wanted. And now

the challenge was: ‘Ok, now how are you going to go about this? How is it you want to

work?’ (Coach 5)

Coach 6 uniquely described a prolonged assessment period as a distinct stage prior to
‘selling’ the change to the athlete, specifically testing the athlete’s readiness to change:

I’1l throw them into these situations to see whether they sink or swim...where you find

out whether they’re prepared to do the nasty stuff...So you’ve got them in a situation

where you discover if they’ve got what it takes [to make the change] (Coach 6)
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Regarding motor control, all coaches reported developing the athlete’s conscious
movement awareness as the action was first isolated, then gradually shaped towards the target
movement. Despite differences in terminology, for instance, ‘appreciation’, ‘isolation’ and
‘breaking it down’, there was shared meaning across all, as the following quotations
demonstrate: “It starts with their awareness of what the bloody hell is going on” (Coach 4); “To
get him thinking about what he was trying to do” (Coach 5).

While three coaches focused on the new movement when engaged in this part-skill
practice, two coaches explicitly reported the importance of disrupting the existing movement
pattern: “...you just want them to do something other than what they were doing before, because
that breaks it up” (Coach 2); “Contrast, deliberateness, wipes, can wipe [the existing pattern]”
(Coach 5).

Four coaches explained that the movement would need to be returned back to optimal
automatic control: “I’ve always thought that whatever you do you want to create habits, things
that you do without thinking” (Coach 6); “It’s not sufficiently unconscious. There has to be
some concentration to make it happen. It doesn’t mean it’s not there, but it’s not a reflex”
(Coach 4).

There was less consistency across coaches when addressing elements of the change
process as it moved closer to completion. Specifically, this lack of consistency related to the
extent to which the skill was proactively prepared for competition. For three coaches, the need
for competitive preparation was expressly identified as a distinct step in the refinement process:
“You have to go into the competitive environment, where the pressure is on, and deliver that skill

that you’ve now learnt, when the pressure of expectation, competition, adrenaline; so that’s
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another step in the process.” (Coach 4); “There’s a difference between doing a full run in training
and a full run in competition. So next thing is let’s try it under the ultimate pressure.” (Coach 6).

Given these challenges, the coaches unanimously expressed a preference for making
technical changes during the off-season. In three of the cases, even where the need to change
was identified within one competitive cycle, the change was postponed until the next off-season:

You have to have a substantial amount of time away from any competitive experience,

because if you try to change things and try to compete at the same time, as soon as that

gun goes or the competition starts, you fundamentally revert to what you’ve always done.

It’s the natural thing. So, in a way, what’s the point in doing it during that time because

you’re constantly going to be making it again, losing it again, making it again, losing it

again. (Coach 6)

Contextual demands played a role in shaping the how the systematic approach described
by coaches was implemented. All indicated that the stages they outlined provided a general
‘formula’ that they routinely followed. They further emphasised that the formula was adapted to
match the needs of the individual athlete or the technique change in question: “That’s my general
philosophy, yeah. That’s my philosophy. But it changes [in how it is implemented] from athlete
to athlete” (Coach 3). An example of a specific adaptation was provided in the previous section
when discussing how changes were enacted. Adaptation to the needs of the individual included
when to intervene, if at all: “It’s a trade-off...it’s going to take a long time to change any skill.
You then have to very much weigh a balance between what could you do with the time that
you’re not going to have.” (Coach 6).

The Nature and Sources of Coaches’ Knowledge
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None of the coaches were able to identify any formal sources of guidance on how to
implement technical change (Table 4). With the expectation of responsibility being on national
governing bodies, Coach 5 reported: “It’s in absolutely nothing. It’s not in the manuals”.
Instead, the coaches reported that their practice was an amalgamation of information from many
sources, as Coach 3 summarised: “You become a filter. You think: ‘I like that’ or: ‘That goes
with that’. Tdon’t know if I’ve had any original thoughts, but I’'m good at putting other people’s
thoughts together”. These sources included previous coaching and personal athletic experience
and learning from contacts within athletics including: other coaches, mentors, athletes and sport
psychologists. Additionally, two coaches specifically mentioned transferring sources of
knowledge from their wider reading, including self-help books and experiences gained from
working in a school setting.

Three coaches emphasised the need for a breadth of refinement approaches in order to
meet the varied challenges posed by different athletes. This position was explained by Coach 6
using the following analogy: “I’ve got this awkward screw. What I have got is this huge
toolbox, and one of those bastards is going to fit it; it might just take me some time to find the
right tool”. Coach 5, however, offered the critique that coaches typically lack the depth of
knowledge to deliver the required flexibility: “[Coaches] they’ve got a way of doing it, and
therefore the way they’ll do it, and they won’t really find out, be innovative or inquisitive about
different ways of doing it.”

Despite the need to possess a range of approaches, during this discussion three coaches
emphasised the need to be critical of new information: “I’d never go: ‘Oh, all my stuff’s

rubbish’, or ‘This is the new thing’. I think you’ve just always got to be careful” (Coach 1).
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Discussion

The aim of this study was threefold. Firstly, we investigated the tools used by field
athletics coaches, to determine whether their applied practice incorporated elements that had not
been considered in the guidance provided by Carson and Collins (2011, 2014, 2016b). Secondly,
we examined the generality of the finding by Carson et al. (2013) that coaches apply these tools
in a common, systematic approach. Thirdly, we explored the breadth, depth and sources of
coaches’ declarative knowledge relating to the implementation of technical refinement.

Tools reported by coaches were contained within those recommended by the Five-A
Model (Carson & Collins, 2011, 2014, 2016b). Given that the model was derived from applied
literature and for coaches, this finding is positive if unsurprising. Additionally, however, there
were tools which are prominently featured within the Five-A Model and related case studies of
technique refinement (Carson et al., 2014; Collins et al., 1999) which did not feature within
individual coaches’ accounts. For example, given that the teaching of imagery is a central pillar
of applied sport psychologists’ work (Cumming & Williams, 2011), it is surprising that three of
the coaches made no mention of imagery. There is considerable evidence of the effectiveness of
imagery within skilled populations (e.g., Bortoli et al., 2012), who frequently report its use under
high-anxiety conditions (Murphy, Nordin & Cumming, 2008). Thus, coaches should be
encouraged to review the range of tools applied to the problem of technique refinement
(potentially utilising Table 1 as a stimulus), to consider whether additional tools may be applied
to enhance the effectiveness of their approaches.

The majority of coaches were found to apply a systematic approach to technique
refinement. As with tool use, inter-individual variations in the content and sophistication of the

approaches were evident, such that no one coach fully implemented the entire Five-A Model
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process. In particular, and reflecting the current status as depicted within popular athletics texts
(Carr, 1999; Isolehto et al., 2007; Mendoza & Nixdorf, 2011; Petrov, 2004), several coaches
made no or limited comment on the need to re-automate the refined technique, or to the need to
ensure that the refined technique would be maintained under the rigour of competition. The
absence of commentary on these stages in some individuals suggests that high-level field
athletics coaches may benefit from considering the macro-process of technique refinement in
greater depth (cf. Carson et al., 2013).

Although guidelines for addressing technique refinement exist within the academic
(Carson & Collins, 2011; Hanin & Hanina, 2009) and industry literature (Tomlins, 2016), along
with a small number of case studies (e.g., Carson et al., 2014; Carson & Collins, 2015; Collins et
al., 1999; Hanin et al., 2002), the current sample did not identify any formal guidelines for its
implementation. There is growing evidence that the process for refining technique is subtly, but
importantly, different from that of acquiring technique. As such, considering that coaches
showed varying degrees of sophistication in their accounts of the stages of technique refinement,
and the tools used to enact these stages, it is imperative that increased efforts are made to
promote existing models and their application into applied practice. Consistent with previous
research (Erikson, Bruner, MacDonald & C6te, 2008; Stoszkowski & Collins, 2016), the
coaches’ primary sources of knowledge regarding technique refinement were based upon their
own coaching experiences and their interactions with other coaches. Consequently, descriptive
accounts of high-level coaching practice, based on cases such as those provided by the coaches
in this study, may be of value as stimuli for reflection within coach development (Douglas &

Carless, 2008).
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361 The primary limitation of this study was the use of retrospective recall. Although a

362  graphical technique was used to support coaches in their recollection of information

363  (Cruickshank et al., 2013; MacNamara et al., 2010), future designs would benefit from

364 integrating both observation and interview (Collins & Collins, 2015; Partington & Cushion,

365  2013) or considering the use of diary methods (Day & Thatcher, 2009; Sparkes & Smith, 2014).
366  Such observations, particularly if undertaken longitudinally, would also present an opportunity to
367  further study how coaches adapt to specific circumstances; that is, such studies would allow

368  researchers and coaches to better understand the coherence between macro-, meso- and micro-
369 levels of intervention planning. A related limitation is that the generation of coaching

370  knowledge may be tacit (Nash & Collins, 2006) and hence coaches may not be in a position to
371  accurately report all of the origins of their knowledge. Nonetheless, it is suggested that expert
372  coaches require an extensive foundation of declarative knowledge before they can effectively
373  utilise ‘skilled intuition” (Abraham et al., 2006; Collins, Collins & Carson, 2016; Nash &

374  Collins, 2006), and therefore it is particularly concerning that none of the coaches reported any
375  explicit knowledge of specific approaches to technique refinement.

376 In conclusion, six high-level field athletics coaches provided an overview of the

377  approaches they used to refine an athlete’s well-learnt technique. The tools and approaches

378  described within this paper offer useful stimuli for reflection for coaches, sport psychologists and
379  sport scientists confronted by the problem of technique refinement. Critically, the coaches

380  showed varying degrees of sophistication in their accounts of the stages of technique refinement,
381 and the tools used to enact these stages. This finding, taken together with the limited awareness
382  of existing guidelines expressed by the coaches, emphasises the need for further collaborative

383  work by researchers and coach educators to disseminate best practice with regard to technique
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refinement. With regard to coaches’ knowledge schemas, findings support the widespread need
for stronger association and integration across sporting disciplines such as motor control
(practice design) and sport psychology (focus of attention/imagery; Collins & Carson, 2017)

which should form a targeted focus of future research inquiry.
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532 Table 1.

533  Tools that coaches reported when attempting technique refinement.
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