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Abstract.  

 subtle change, or refinement, to that skill. 

 

making.
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Introduction

 

As a consequence of such theorising (e.g., Fitts and Posner 1967; Gentile 1972) and researching, coaches are 
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refine 

evolution of technique in a way that is new

 

section 9). Other reasons might include a 

 

refinement. Understanding of all three will enable coaches and their athletes to make informed decisions about the 

Essential outcomes of effective skill refinement

should

 

most likely to offer a 

Kinematic Change

Central to refining technique in elite athletes, is the requirement for kinematic modification to an already learnt 

 detailed theoretical rationale and intervention design to refine the 
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strategy. As such, research which addresses the modification of movement kinematics surely should not dismiss the 

to involve a 

athletes, as individual case studies.

Pressure resistance

 skill in highly 

 newly refined 

in order to be considered wholly successful. Instead of this being an issue of kinematic effectiveness, it is one of 

control and  

and 

 refinement has not been made 

outside of the four Majors), undertook a 

shot consistency. According to Perks, he  was so frustrated with how 

effect following the introduction of a new coach, Perks added:

I’ve been trying to do something in my golf swing, actually trying to flatten my left wrist, for about nine years, 

and within two swings we had it as good as I’d ever had it. So right there and then I knew we were on the right 

 decline of earnings 

 Perks confirms this by 

the worst mistake I made was trying to change my swing... I  

anymore. I was standing over the ball and thinking mechanics, what I  
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 strong case for demonstrating the fragility of automated skills under 

and  normally successful 

 

to the skill in a 

controlling 

 detail which is unaccounted for within these theories.

Figure 1. Seasonal earnings of Craig Perks on the PGA Tour
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transfer

 de facto measure of 

a  demonstration of the realistic difference 

 less 

than similar bodily state between the two conditions. This idea of a training body or a 

events.

 skill with 

 Model’).

Long-term permanency

 reduction in the random variability 

 

 

(Cordier et al. 1994). Establishing a 

 – all of which increase the likelihood 

 

a acquiring skill and similar levels of control.

 

coaching instruction; a 

  refinement:

 ghost or remnant of a stable solution... 
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more changes) the number of ghosts may well increase, meaning that such interference is logically a more common 

 

a 

in minutes, hours or days. These time scales might

associated with ‘saving score’ tests (Christina and Shea 1993) could  more meaningful indicator to athletes 

and coaches. Saving score assesses the number of trials required following an interval, between training sessions 

 

 more meaningful measure of 

technique stability during a 

refined technique. In contrast, absolute retention does not necessarily leave athletes meeting their goals, or at least 

technical refinements must also be demonstrated over time scales of months, if not years, before an intervention’s 

level of success may be fully evaluated.

to a 

Coaching knowledge as ‘joined up thinking’: linking outcome to process
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able to understand why a   

Implementing skill refinement in elite-level athletes: the Five-A Model

should

 

contrast between the 

 distinct alternative, 

the likelihood is a 

 

by a kinetic difference which is monitored through kinematics.

behaviour. Whereas the Awareness stage is dramatic in nature, the Adjustment stage is defined by small shifts 
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in difference. With a  relatively weak 

  

and then shifted  

faded out the ratio of incorrect versus correct contrast drills, systematically increasing demands to demonstrate the 

 

version technique and unfamiliarity with the old.

Following consistent achievement of the target technique, the ‘(Re)Automation stage’ aims to return the athlete 

  Model 

 source of information

When actions are congruently informed by auditory, kinaesthetic and visual stimuli (i.e., multisensory 

 (Stein and 

 

outset based solely on a 

 

some within distinctly dedicated stages. For instance, as a 

 technical 

 clear demonstration as 

to why movement changes must be ‘sold’ to both athletes and coaches. These factors are then reconsidered at each 

 



13Vol. 7, No. 3/2014

Effective Skill Refinement: Process and Outcomes

Finally, a 

 

refinement.

Process measures for tracking skill refinement
 

was being attained as a 

 

resistance and regressed back to the original technique; characterised by fluctuations between subconscious and 

a 

 lesser 

effectiveness indicators would need to be sensitive enough to detect nonlinear changes across different levels of 

might not be able to accurately convey or understand such a 

 

 

Kinematics

Indeed, coaches’ understanding of technical effectiveness normally relies on data obtained by this measure. While 
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the use of a video camera is definitely more beneficial than relying on the naked eye, there are, however, noteworthy 

A  

 

analysis. As such, utilising a  functional 

 

Therefore, one major limitation relates to the technical understanding that can be truly gained (cf. Brown et al. 

 second limitation arises when longitudinal analyses are required, whereby one cannot guarantee the 

less reliable since there is a constant need for global reference(s).

 functional 

understanding of technique. This is, no doubt, a 

 

 functional understanding of a joint 

these still offer substantially more than video analysis.

detailed information regarding the anatomical motion as a ‘tool’ for both diagnosing and tracking refinement; due 

calculate elbow angles). From a should be interested in.

In summary, from a  more direct measure and 

fewer inconsistencies in measurement; data are less affected by variations across trials, days and environments. 

 gold 

 

camera as a 

Intra-individual movement variability
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to good effect, the demonstrable variability is reduced (although never eliminated) and regarded as functional 

achieving a successful task outcome, termed  variables, and those which are not, elemental variables. 

 

 

a   single movement 

 

a 

 

 

golf (Carson and Collins under review).

Performance outcome variability

In a 

increases as a 

some routine elements with their own in order 

to achieve a 
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outcome variability could be viewed as a 

 technical refinement. This is 

Tracking caveats

 

One 

might  

from a  

 

 during

 rigorous 

Analysis stage and the need for further education in skill refinement amongst athletes and coaches.

Figure 2. 
 

to be tracked as a 
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sensibly consider the frequency of data collection required for their athlete and skill, with coaching decisions being 

based on data trends (see Figure 2).

Summary and Conclusion

 

 

LCSs was considered the most direct and functionally meaningful method, even if data from three degrees of 

levels of automaticity. Therefore, it should not be assumed that literature informing one can be directly

refinement in greater detail, and factors which contribute to achieving effective (as defined in this review) change 

  wealth 

challenges faced by athletes (e.g., skill acquisition).
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