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Some personal views on drills for closed skill 
development particularly in proficient throwers  
Mike Morley T.Eng, BASC,  ACAUK L4 
Performance, Senior Tutor, L3 Education UKA 
 
I repeat his article is my own personal view on 
drills, in particular for proficient throwers. I hope 
it causes you to stop and think about the 
appropriateness, the adequacy, the reasons, 
and the consequences of drills. That you are 
able to both quantify and qualify why your athlete 
is using up hours of precious training time on 
drills. Are they relative?, are they transferable?, 
can you prove it?  
 
I do use them, but only when it is appropriate for 
an individual athlete at a particular stage of their 
development. I do not use the traditional (in 
hammer throwing) standard slow, stop start, 
repetitive drills generally observed. In fact when 
an athlete I am coaching is using a ‘drill’ it is so 
well integrated that most observers would not 
know it was happening.  
 
When Brent S. Rushall's, was asked the 
question ‘what are the best drills to be used to 
promote swimming excellence’, he replied 'Drills 
with and without equipment for serious athletes 
are a step backward, February, 1997'. This 
answer dovetailed extremely well with my own 
article, Myths and Misconceptions on the Use of 
Drills for Closed Skill Development. The Coach 
No 29 July/August 2005. (Our understanding of 
the processes involved in learning) A little further 
research produced this article 

                            
The question: "What is the most effective way to 
train competent athletes, to permit the transfer of 
training into competition?" 
 
One of the commonest activities in training 
programmes in many sports is the performance 
of drills, activities that are purported to train in 
isolation aspects of a total movement pattern. 
 
The Definitions of drills are: 
A disciplined, repetitious exercise as a means of 
teaching and perfecting a skill or procedure. 
A task or exercise for teaching a skill or 
procedure by repetition 
To instruct thoroughly by repetition in a skill or 
procedure. 
To infuse knowledge of a skill by repetitious 
instruction. 
To perform a training exercise. 
 
Every drill and exercise has its own timing and 
rhythm. Quick actions must somehow have to be 
organized in advance and represented in 

memory. This is because sensory information, or 
response-produced feedback, is too slow to 
account for control in these quick actions. (1) 
 
This is where the nervous system is utilised. The 
nervous system is responsible for transmitting 
impulses throughout the body. These signals 
travel from the brain to the spinal cord, through 
the nerves to the organs, tissues and muscles.  
 
Each muscle fibre shares a nerve ending with 
other nearby fibres, making up a group of fibres 
known as a motor unit. A motor neuron must fire 
from the spinal cord to produce a signal telling 
the muscle to contract. Every time the master 
motor nerve fires (sends an impulse to a 
muscle), this motor unit contracts 
simultaneously. This effect is called the "all-or-
nothing" principle of muscle contraction. When 
the fibres in a motor unit contract in unison, the 
result is a muscle contraction.  
 
Whatever form of exercise you're doing, from 
running to swimming to bicycling, your 
movements depend on the repeated, 
coordinated firing of the appropriate motor units. 
The more you develop an athletic skill, such as 
hammer throwing, the more efficient your motor 
units become at firing for the desired result. 

                                  
Remember  
The speed of a nerve impulse varies with the 
type of nerve impulse the nervous system is 
sending. Close your eyes and wave your arms 
around: you can tell where they are at every 
moment because the muscle-position nerves are 
very fast. These extra fast nerve impulses travel 
at speeds of up to 390 feet per second (119 
metres/second) Nerve impulses such as pain 
signals travel slower at 2 feet per second (0.61 
metres/second). Touch signals travel at speeds 
of 250 feet per second (76.2 metres/second). If 
you are reading this at this moment and thinking 
at the same time, thought signals are travelling 
at speeds ranging between 20 and 30 metres 
per second. 
 
Therefore the goal of the athlete must be the 
transfer of the learned skilful movement 
throughout the throw. Timing and rhythm helps 
develop what is needed in improving special 
hammer throwing skills. To gain anything in 
sports specific training the drill requires that the 
movement being practiced throughout the 
exercise be as close as possible to the actual 
sport's movement. A recall memory in learning 
must be responsible for producing the required 
response, Some experts go as far as quoting 
within 10milli secs to 15milli secs of the actual 
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competition movement. More on how to achieve 
this later in the article. 
The transfer of the timing and rhythm from the 
drill is obviously necessary for improvement. The 
separation of the good athlete from the great 
athlete lies in developing the creative 
characteristics of timing and rhythms. The more 
specific the drill is to the actual sport's task, the 
more benefit will come from the drill. As another 
reminder look at what the brain requires. 
 
Skill Development 
When we choose to move, the action is 
controlled by the conscious brain using a 
collection of learned movements. For the 
movement to progress successfully, the athlete 
requires information feedback. This then allows 
the athlete to evaluate the effectiveness of the 
movement performed.  
 
There are three loops in this feedback process: 
Exteroceptive feedback - the outcome of the 
movement through the athlete's senses, 
observation of the outcome by the athlete, 
observations from the coach, observations via 
video 
Proprioceptive feedback - from proprioceptors in 
the muscle and tendons and the balance 
sensors that provide information on the 'feel' of 
the movement. Athletes can use this feedback to 
make fine adjustments to the movement 
Kinaesthetic feedback - information fed directly 
into the spinal cord from the muscles, tendons 
and joints to give information that can be 
responded to without conscious control (2)  
 
Therefore practicing repetition of the drills as 
close to real time as possible, the athlete is 
better able to: 
Limit wasted motion; 
Limit wasted movement; 
Develop a natural flow 
Become more competent in agility of speed and 
strength; 
Become more efficient in the movement - 
eliminate incorrect action, etc 
Remember that each movement has a required 
action and that the timing of this movement can 
and must be improved to effectively and 
progressively compete at higher levels. 

                        
The current slow UK hammer drills, used for all 
abilities, set up habit pattern errors that disable 
the transfer of training. 
Drills are repetitive training activities which do or 
do not use equipment. They are intended to 
stimulate a part of a complex movement (e.g., an 
upper arm movement in the swings) or an 

elemental segment of a movement chain (e.g., 
the transition from double support to single 
support). They train activity parts out-of-context.  
When equipment such as sticks and oversize 
rubber balls etc are used in hammer throwing 
drills the activity elements are distorted because 
of the requirement to accommodate the non-
competition-related equipment. 
 
As far back as the early 70's Oleg Kollodij, (3) by 
using telemetry, high-speed cameras and a 
strain gauged hammer grip, showed that 
hammer exercises must correspond with the 
demands of the event. He found that the 
different speed and strength combinations led to 
serious changes in the dynamics of the thrower 
and seriously effected the throwing competition 
technique. This is particularly so when using 
exercises and no delivery. 
 
The drills, including the slow ones as practised in 
the UK are an inappropriate training content for 
serious or highly-trained athletes, let alone 
beginners. The only exception to "no drills" is 
when they are part of learning progressions prior 
to the attainment and practice of some terminal 
(final) skill. This point will be addressed later 

                            
Errors and Error Detection 
In dealing with the detection of errors Schmidt & 
White, 1972. (4) claim that learning involved 
learning a recognition scheme that was an 
"evaluator" of response-produced feedback and 
allowed improved capability to detect one's own 
errors with increased practice. But a curious 
outcome was that this error detection capability 
was only possible in rapid actions in which the 
generalised motor programme produced the 
action and the recognition scheme evaluated it.  
 
However, in slow actions (e.g. linear positioning), 
the movement is actually produced by moving to 
that position recognized as correct (via 
feedback), so the performer can have no further 
error-detection capabilities after the action in 
these tasks. These predictions were borne out 
well by Nicholson and Schmidt 1991 (5), who 
showed that in rapid timing tasks the performer 
had strong correlations between actual and 
estimated errors, whereas in slow timing tasks 
they did not. 
 
Many errors in hammer throwing, are not random 
or careless but under analysis appear to follow a 
pattern - they are consistent, systematic errors 
that through repetition, i.e. practice, have 
become learned, habitual and extremely 
resistant to correction and extinction. Learned 
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errors, like all habit patterns, are produced 
automatically without conscious control and are 
for the most part no longer self-detected or self-
corrected by the individual. Habit pattern errors, 
sometimes called learned errors, skill based 
errors, over learned errors, habit intrusion errors, 
recurrent errors or expert errors are among the 
most common of all error forms. Most errors are 
not only consistent, they are also systematic 
because, unlike random or guesswork attempts, 
they reveal the existence of an underlying 
logical, though incorrect, reasoning, i.e. the 
coach has deliberately introduced the problem! 
 
This is not a recent discovery, the performance 
inhibiting effects of learned errors have been 
documented in many sports, e.g., discus; javelin; 
shot put; hammer; ballet; soccer; cricket; 
hurdling; weightlifting; tennis, football, and in 
coaching. Learned errors also play both a cause 
and effect role in overuse and sports injuries; 
and in postural problems of athletes. 
 
I believe the prevalence of learned, i.e. 
consistent or habitual, errors introduced by UK 
hammer coaches has serious implications for 
corrective attempts, at later stages, because 
such errors resist correction. The failure to 
achieve rapid and permanent habit retraining 
and unlearning of erroneous knowledge and 
behaviour in skilled performance is widely 
documented.  

                                         
However, the significance of prior learning, i.e., 
consistent and persistent errors and 
misconceptions, as an obstacle to learning new 
ideas and new ways of doing things has been 
greatly underestimated. Once a drill, or learned 
error, is established, like technique faults, they 
are notoriously hard to correct because they 
actually disable learning of correct technique and 
slow down or completely block improvement.  
 
This makes an athlete uncompetitive and can 
lead to a career-threatening performance 
plateaus. In the UK in the last twenty years this 
has occurred for the men around 74mtrs - 
76mtrs, and the women at 66mtrs - 68mtrs. 
The typical advice to practice skill drills and train 
hard is usually not very effective. The athlete 
may appear to improve during training but 
repeatedly falls back to old ways under the 
pressure of competition. Transfer of training from 
skills coaching sessions and practice drills to 
competition is consequently poor. 
 
Before each drill that is to be practiced, the 
coach should consider it to be a discrete activity. 
The greater the dissimilarity between a total 

competitive skill and a restricted practiced drill, 
the greater is the likelihood of negative transfer 
between the two. Ideally a skill such as hammer 
throwing should be taught as a whole so that the 
athlete can appreciate the complete movement 
and execution of a skill. The whole method of 
instruction can sometimes mean the athlete 
having to handle complex movements e.g. 
complete turns and delivery in the hammer 
event. McGill '81(6), tells us that by an early 
forming of the spatial-temporal pattern the 
youngster will succeed in completing the 
dynamic structures of his throwing movement 
much easier. 
 
If the coach attempts to establish patterns of 
movement without really understanding how 
such patterns are established, where they are 
stored or how they are controlled there are going 
to be problems. The learned drill will compete 
with and disrupt the competitive skill. 
 
Individual sports such as Golf, Archery, the 
Throws' and competitive weight lifting are ideal 
examples of a 'Closed skill'. Researchers tell us 
that if a skill is low in complexity and high in 
organisation, practice as a whole is a better 
choice. In other words, a simple skill with its 
component parts highly related would be most 
efficiently learned by the whole practice 
approach. 
 
This knowledge then determines the use of 
whole practice when the skill is practised in its 
entirety from start to finish. This has the 
advantages of helping the athlete by promoting 
fluency, timing and understanding, and helps to 
develop a link between the sub-routines or parts 
of each task. 
 
These skills take place in a stable, predictable 
environment and the performer knows exactly 
what to do and when. Therefore, the skills are 
not affected by the environment and tend to be 
habitual. Movements follow set patterns and 
have a clear beginning and end. (Schmidt) (7) 
This short, discrete skill can be taught as a 
whole, but the coach must ensure that the timing 
and link between the hammer, the athlete, the 
turning and the competition model is developed. 
This means that as the movement, although 
complex, is self paced, of a short duration, it is 
predictable and repeatable. 

                             
Motor Patterns (8) (9) 
To explain in greater detail is to further 
understand that both halves of our brain have 
important roles in throwing. In humans the 
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nerves from the two sides of the body cross over 
in the dorsal root ganglion before entering the 
brain. So the left side of the brain is associated 
with the right side of the body and vice versa. In 
right handed people the left side of the brain 
stores motor patterns and the right side of the 
brain controls the movements, or the 
interpretation of the motor pattern stored. 
 
The left brain can store more than one version of 
the motor pattern. Which pattern is sent to the 
right brain for interpretation, or movement relies 
on how many different patterns you have stored 
(1 - 8 or even more), and also on the state of 
mind the athlete is in, relaxed, or stressed. If 
stressed, or uptight, they have a very very small 
chance of retrieving the pattern that they want. 
That is because stress turns the usually 
permeable connecting fibre bundles (corpus 
coliseum) into a brick wall letting each side fend 
for itself, and not working together. If relaxed, the 
corpus coliseum is very permeable and they 
stand a greater chance of having and selecting 
the correct pattern. 
 
The athletes motor control system is designed to 
follow a stored sensory pattern. The mind 
compares the intent and production of a desired 
movement with stored information within the 
Central Nervous System, adjusting until any 
discrepancy in the movement meets the limits of 
performance allowed by the performer. As the 
individual reaches higher levels of motor control, 
these limits are systematically extended, 
allowing for finer co-ordinated control.  

                                       
Motor learning is the mind's attempt to teach the 
body conscious control of a new movement or 
new neural programme. The axiom that "practice 
makes perfect" is not strictly true, nearer to the 
mark would be "practice makes permanent, but 
not necessarily perfect", as only 'perfect practice' 
holds for motor learning or motor performance. 
 
Recent research has also shown that how such 
practice is structured makes an important impact 
on how well people retain what they have 
learned. According to this new study, however, 
that is a principle that most lay people fail to 
recognise. (10) 
 
One way to ensure that the athlete has a greater 
chance of selecting the correct motor pattern is 
to only have one pattern stored, the athletes 
own, and complete!!. It is almost impossible to 
only store a single motor pattern for a 
movement, because they may have started out 

doing the drills/technique one way, then down 
the road made some changes, i.e. bad habits. 
The athlete recruits the old pattern. Now perhaps 
you can appreciate when using a video to aid in 
technique corrections you need to understand 
how the left side (the side that stores the motor 
patterns) learns. 
 
Here is the common scenario; A coach breaks 
into the training session for the athlete to watch 
a film of themselves sprinting or throwing etc. 
They find a section of the action that needs work, 
so they go over and over that section of the 
video, and the coach is telling the athlete that 
he/she needs to do something different, or that 
they are doing this when they should be doing 
that.  
 
Remember, the left brain is a very strong 
kinaesthetic and visual learner, but a bad 
auditory learner. What is reinforced in that 
athletes mind is what he/she sees no matter how 
many times the coach tries to tell the athlete that 
it is wrong, or that they need to do something 
else. (8) Mears et al ‘98) 
 
This means that when the coach is trying to 
correct mistakes by highlighting them to the 
athlete using a visual medium, they are actually 
reinforcing the bad points, as the coach’s 
auditory input has little transfer or effect. In my 
own experience, many athletes from different 
sports have confirmed this to me and told me 
they do not like their coaching via video. This is 
usually for two reasons. Firstly, it always seems 
to come down to a highlighting of their bad 
points 
 
Secondly, I am told by many athletes that it is 
very distracting seeing themselves on video as 
their interpretation and learning whilst performing 
the event is not visual at all! It is all about feel. 
Many also tell me they do not recognise 
themselves in the video! and hate having their 
training session interrupted and upset by a 
coach trying to show them video playbacks. 
 
I now tend to be very selective with my video 
taping, only showing the athlete himself or 
herself when not only the actions are correct, but 
that the athlete is giving me the correct verbal 
feedback to accompany their immediate 
performance, and they request to see it. 

                                        
Returning to the theme, failing to understand the 
consequences of slow drills, in relation to the 
throwers ability, ensures that training resources 
that could be applied to developing higher levels 
of a competitive skill are used (squandered) on 
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irrelevant drill activities.  
Don't forget that every action we produce 
(provided it receives feedback) generates some 
form of learning, even if it is incorrect. These 
incorrect actions cannot then generate the same 
movement outcomes that the so-called correct 
ones do.(1) Thus, the level of accomplishment 
that is possible in a competitive skill will be 
reduced by incorrect "drilling." This is particularly 
true for hammer throwing, drills are carried out 
that have had the dynamic actions, and in many 
cases the hammer, removed from the equation.  
 
Many of these drills require moving slowly to 
arrive in a static end position. This means that 
any 'flow, counterbalance, timing and 
kinaesthesia' that is required throughout the 
movement to link the parts is missing. (1) In 
other words, a different event! 

                        
 
It is assumed by many coaches that "drill 
practice will improve an element imbedded in a 
total competitive skill." Unfortunately, the manner 
in which the body learns movements does not 
accommodate that assumption. For example, 
learning how to move legs in one activity (e.g., 
holding a stick in a static position mimicking a 
landing position in the hammer) does not 
produce the high-level landing and balance skills 
required in the competitive activity when the 
artificial posture and dynamic movement 
requirements are vastly different. The body 
constantly attempts to develop specific 
adaptations/learning's to particular stimuli as a 
basic requirement for survival. 
 
To compound the problem, in fatigue, the body 
seeks to maintain a level of functional output by 
recruiting extra resources. If there are movement 
patterns developed through drills which are 
either cognitively or conditionally associated with 
a competitive skill, the recruitment will first 
gravitate to those strengthened options. When 
fatigue starts, an athlete will start to perform with 
many characteristics of doing a drill rather than 
maintaining a high degree of competition-
appropriate movement function and 
performance.  
 
When extra resources are recruited in fatigue, 
the recruitment is not done gradually or by 
degree. It occurs suddenly and relatively 
completely so that obvious changes in 
performance occur. Since drills do not train total 
function, when a "drill movement" is recruited 
into a contest it should be expected that 

performance will deteriorate rapidly, dramatically, 
and obviously. 
 
Human movement is finely regulated by neural 
control mechanisms located in the central 
nervous system. In response to internal and 
external stimuli, bits of sensory input are 
automatically and rapidly routed, organised, and 
transmitted to the effector organs, the muscles.  
 
Successful repetition of a pattern of motion 
makes its performance progressively less 
difficult, requiring less concentration, until the 
pattern becomes automatic. A specific motor 
learning task is maximally efficient when it runs 
its course automatically. When the pattern can 
be carried out with great ease, motor learning 
has occurred. Now the movement is controlled 
on the sub cortical (subconscious) level, leaving 
the brain free to programme new patterns of 
movement. 
 
Drills originally were only meant to be preliminary 
activities to be used as a step in a progression 
on the way through to learning a "terminal 
behaviour." But now they have become training 
items which means; that athletes' progress is 
halted at a less than terminal stage of skill 
development and competing patterns of 
movement are established. These new 
movement patterns depend on the central 
nervous system's formation of new functional 
pathways. Repetitive correct activity results in a 
progressive decrease in the resistance to 
neurally obstruct these patterns. Whereas 
repetitive incorrect non transferable activity has 
the opposite effect, e.g. Slow drills compared to 
the fast competition requirements 
 
When athletes develop faults, they need to be 
re-taught the element in question and the steps 
that follow that element. It is teaching the 
element in context of the preceding movements 
that is important. Instructing the element in 
isolation ("correction drills") is poor pedagogy. 

                                
Any device ("training aid") that is used in a drill 
alters neuromuscular patterning to form a unique 
movement skill. A device artificially trains 
competing movement patterns and introduces 
inefficiencies. Many devices have no acceptable 
data to support their claims of benefit. Most 
respectable research shows them to have no 
value or worse still, negative benefits. Since the 
form to be used in a competition is what should 
be trained, why would one adulterate that form 
through distortional (device) training? 
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Technique Drills 
Appropriate drills should be identified for each 
athlete at each level, to improve specific aspects 
of technique or to correct faults. Drills should not 
be copied slavishly but should be selected to 
produce a specific effect. Whichever drills are 
used they must be correct for the required 
action, timing and the competency level of the 
athlete. 
 
These should be the result of careful analysis 
and accurate observation, and as close to the 
requirements of the event as possible. Positive 
transfer is only likely to occur if the practice 
situation and conditions are as realistic as 
possible. If the response to the training stimulus 
is not consistent with the competition 
requirement, then a negative transfer will take 
place. If using a breakdown drill, once the action 
is corrected or the improvement achieved, I 
would suggest dropping the drill to avoid the 
interference effect.  
Also the more things the athlete has to think 
about the more energy is expended. 

                         
Except at very low levels of performance (e.g. 
when learning a skill) movement elements 
learned in one activity do not transfer with any 
benefit to another. 
The body does not have the capacity to 
determine the intention of some training activity.  
 
For example, an activity which requires an 
athlete's posture to be different to that which will 
be employed in a competition, although it is 
"meant" to be beneficial, does not benefit the 
competition performance. The body learns the 
incorrect posture for the trained activity and 
depending upon the strength of specific/relevant 
training will sustain correct or incorrect postures 
in a contest. 
 
Hence the problems with the traditional slow 
drills and their associated movement patterns in 
the hammer event for even competent throwers. 
Unless you intend throwing at the slow speed 
you have created, most of these functional 
pathways are not going to be a lot of use to you. 
Drills to help must be as close to the real thing 
as possible, i.e. in the proper sequences at 
speed and changing muscle tension. There are 
no Gold medals for 'drills'!! 
 
Since most high level performers are 
discriminated from each other on the basis of 
skill efficiency, the better throwers throw further, 
one of the most important factors for 
differentiating medallists from non-medallists, is 

that the level of performer skill should be 
maximized. Incorrect drill practices and the use 
of training devices work contrarily to that aim. 
 
Training for new improved patterns of movement 
requires that the essential motion be carried out 
the same way many times. Skill progression is 
moving step-by-step from simple to more 
complex motions. For a programme tailored to 
the specific demands of an individual, the coach 
should order the steps in a hierarchy and then 
have the athlete perform them in a sequence 
that allows for acquiring or reacquiring the skill, 
as close to the competition model as possible. 
So you just cannot use the same slow drill 
(motor programme) you were using for a 10 year 
old 20mtr thrower with a mature 70mtr plus 
female/male athlete!! 
 
Cortical (external) interference is the single 
greatest obstacle to motor learning. For 
individuals to function in the real world, they 
must be able to interpret sensory motor 
information at the sub cortical (subconscious) 
level. The development of a functional exercise 
programme must centre on finding the cues that 
will produce a functional decortication and get 
the athlete's conscious mind out of the way. 
 
This to most coaches means drills, but is drilling, 
in their current understanding, the best way to 
develop a consistent movement pattern? 
 
Recent work with cricketers (Dr Craig Ranson) 
(11, 12) indicates that this is not so, that variable 
practises are more beneficial due to the 
contextual interference effect. The irony being 
that the better the drills the more certainty of the 
worst outcomes, as the learnt perception - action 
just doesn’t transfer. He was referring to the 
expensive bowling machines that did very little to 
prepare the batsman to face a bowler, with all 
the various bowling variations. 

                                   
The problem is that the learning is carried out in 
a different 'environment' e.g. the 'thrower 
hammer' system, in almost everyway, i.e. 
Timing, positions, stop start, no hammer etc. It is 
a total myth that this drilling in supposedly ‘fixed’ 
conditions is of any use at all, other than maybe 
with, as previously mentioned, the initial 20 
metre slow starter. In addition every time a drill is 
carried out it is slightly different. When moving 
from this artificial environment into a real throw 
or into competition the athlete now has to cope 
with totally different movement behaviour.  
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Meaning the previous perception - action non-
dynamic drills, are now going to provide a big 
interference effect.  
 
From the understanding of the communication 
pathways of the brain it now becomes obvious 
that there is little positive transfer from isolated 
slow drills to the 'thrower hammer' system. 
Many proponents of slow "drills" will still argue 
that the changes in technique they produce are 
only minor and are therefore, relatively 
inconsequential. That might be acceptable in the 
early stages of skill learning, but it is not 
acceptable for highly-trained individuals. Any 
competing movement pattern or disruption to a 
highly-refined skill has detrimental 
consequences. This is why the following 
coaching lore exists: 
 
"If serious athletes changes techniques they 
have to be prepared to perform worse for a 
period of time before they have a chance to 
improve." 
The situation is even more critical for very 
experienced (senior) athletes when it may be of 
no value to attempt to alter a technique flaw, the 
impact of the existing flaw possibly being 
minimized through years of training. There 
comes a time in every athlete's development 
when skill errors have been performed for so 
long that attempts to change them would never 
be effective enough to elevate the performance 
further. 

                            
A performance slump, that dreaded occupational 
hazard of athletes, occurs when the athlete 
appears to have lost his or her form and 
becomes uncompetitive. Years of hard work in 
developing good technique are lost and in its 
place is a consistent, learned error that is 
automated, unintentional and resistant to 
correction. The search for that lost touch is 
typically prolonged, frustrating and destructive of 
self confidence and may even, if it goes on long 
enough, cause the athlete to drop out of his or 
her chosen sport. Sometimes the coach's 
reputation perishes along with the athlete's. 
 
There is a movement instruction science, in this 
context it is called "sport pedagogy." There are 
principles that are known to be beneficial and 
others which are known to be detrimental to 
performance development and change. It is 
necessary that knowledge of these principles be 
a prerequisite for any individual partaking in a 
coaching activity. Ignorance or a lack of 
knowledge of those principles is unethical and 
cannot be overlooked in an expedient decision to 
hire or appoint a coach B S Rushall1997 (13) 

Hammer throwing is a sport still bedevilled by 
coaches who advocate training with breakdown 
drills (what coach does not have his/her own 
special activities?) and the use of training 
devices more than any other throwing sport.  
 
Since hammer throwing is one of the UK's sports 
in which its top performers have regressed over 
the past three decades rather than improved, it 
could be argued that this decline has somewhat 
matched the increased growth in drill training 
and the use of training devices. It is a mystery 
why the importance of training competitive 
movement patterns is so popularly disdained, 
whilst slow non transferable ones are 
encouraged, and new ones are still cropping up. 
These taught/learned errors are among the most 
common of all error forms and the most difficult 
to eradicate. 
 
One cannot beat the principle of specificity for 
training, particularly when getting ready to 
perform in a serious high-level competition. If the 
best performance is desired, then a lot of the 
training had better give the body the opportunity 
to practice and improve in the activities it will be 
asked to perform in the competitive setting. 
Using inappropriate drills and training with 
artificial devices actively works against that 
purpose. 
 
Movement Patterns and Motor Skills (14) (15) 
(16) (17) (18) 
Remember: movement pattern specificity, in 
producing motor skills, has been expressed as 
the fundamental constituent of any movement 
related to speed and power (Ackland & 
Bloomfield 1995; Sale 1992; Schmidtbleicher 
1992).  
Many sporting skills require a very precise 
moment and direction of their application 
(Poliquin 1990). Although drills can be used to 
train the acting muscles in the precise ranges, 
the neural pattern for the precise force 
application is acquired only by repetition at the 
speed of the desired skill. (Power = Strength x 
Speed) Thus, precise movement patterns of 
specific motor skills are needed to effectively 
entrain appropriate motor programmes for 
efficient coordination of muscular contraction. 
Therefore, factors composing the execution of 
specific motor skills are most important in 
considering effective movement patterns. 

                                   
It is interesting that according to Dr Ranson (11) 
the Chinese do little or no drills. I could argue the 
case for some movement and learning drills in 
my own event, the hammer throw, when the 
athlete is introduced to the event. My reasoning 
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would be that the drilled movements would be 
very close to the real (slow) timing of the 
athlete's performance. I think for young athletes 
drills will bring them on but as they begin to 
reach a reasonable standard the focus should 
shift towards the overall process, the session 
should have clear aims and objectives in line 
with short term, medium and long term goals. In 
doing this the athlete will almost always feel that 
they are moving forward (winning). 
 
So I believe it is essential that the coach can 
specify precisely what is being learned in an 
information processing sense! Obviously 
therefore there is a serious need to address 
several aspects of the problem as to why drills 
are used as models of motor learning, when from 
our understanding of learning they are for the 
most part totally inappropriate, and of extremely 
limited use. 
 
The following paragraphs were printed almost 
four decades ago. Sam Felton, an outstanding 
thrower who has studied the event for about 
three decades, has done much to illuminate the 
technical side of hammer technique. Felton 
pointed out that a major error in learning how to 
throw the hammer arises because quote "the 
hammer is taught in a slow, artificial manner, 
which sets up difficult-to-break neuromuscular 
patterns. This outdated approach teaches the 
event in its parts, in roughly the following 
plodding sequence: learn the preliminary swings, 
then the footwork, throw from one turn, then two, 
and finally from three. Instead, the hammer 
thrower needs to develop a kinaesthetic feel for 
the hammer's rapidly mounting centrifugal force, 
even at the sacrifice of correct footwork". 

                       
"This can be done from three crude, but 
relatively high-speed turns within the first ten-
minute exposure to the event. The essential feel 
for the hammer cannot be taught in unrelated 
and somewhat artificial steps, nor can it be 
taught while turning slowly and cautiously".  
 
"What this statement implies is a fundamental 
weakness of all our sports skill teaching, whether 
it be tennis, golf or track and field. We tacitly 
assume that low speed and high speed motions 
are neurophysiologically the same without any 
assurance that this assumption is valid" unquote. 
(19) No need for further comment. 
 
Unfortunately in British hammer throwing, slow 
'breakdown' drills are given almost reverential 
status. It seems almost sacrosanct to point out 
that the feedback required, via proprioception, 

action reaction responses; timing, positioning, 
spatial awareness and general environment are 
all missing from the current drills. Also if a drill is 
to be used, sort out a drill commensurate to the 
level of proficiency of the athlete, not the 'one 
drill for all routine' which is very negative 
particularly to the elite athlete. The possible link 
to drills is that if the coach is really 'drilling’ the 
importance of drills, the athlete will then assume 
that if the drills are good then he/she must have 
a lack of talent (unless they are winning -
outcome). This will lead to negative thoughts and 
eventually more pleasurable activities will begin 
to take priority (perceived drop in motivation). 
(20) Historically in hammer throwing this is so. 
 
Breaking the movement down into parts is not 
the best way to improve skills in a closed skill 
event. The association between perception and 
action is totally lost. In practice get as close to 
the real movement patterns as possible.  

                             
Recently coach V Hafsteinsson who guided Gerd 
Kanter to Olympic gold in 2008, stated ‘keep as 
close to the chosen throwing event as possible 
in order to build skill, specific strength and 
throwing expertise’ Interestingly (in the discus) 
he does not encourage standing throws for 
youngsters, who tend to find them boring. He 
states ‘getting athletes to rotate in the circle as 
soon as possible is recommended’ (AW Sept 2010) 

 
Please note, we are actually drilling at slow 
twitch response levels and expecting this to 
somehow magically transform into fast twitch 
level" This will most definitely not be the case 
I have highlighted, in this article, my belief that 
slow breakdown drills (a process) are causing 
many of the problems to the hammer throw 
event in the UK. That coaches are compounding 
the problem by possibly not recognising this, and 
focusing on 'the drill' as the outcome. 
 
Coaches should be training our athletes so that 
they can perform unconscious skills (which are 
faster), if we then use slow break-down drills we 
will be bringing them into conscious awareness 
(which in most sports is considerably slower) 
thus the creation of the interference. I am 
informed that many coaches in Swimming and 
Canoeing are also making this same error. (20) 
Coaches should work with their athletes with a 
focus on speed (natural instincts) and then only 
break the session down if really necessary. At 
times you will always go back to basics.  
 
So now the answer to the question that most of 
you will be thinking, what do I do? First my logic. 
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I have always used the analogy of formulae 1 car 
racing when explaining the progressions in 
hammer throwing. At the start the young driver 
becomes competent on go-carting, equating to 
the hammer thrower getting started up to approx 
50mtrs. When the driver is considered skilful 
enough they may move on to Formulae 3, 
hammer thrower 60 mtrs. Both have to learn and 
modify new skills and understanding. When this 
is achieved they move on to Formulae 2, or 
70mtrs for the thrower. Both now know that to 
get into Formulae 1 and to the 80mtrs they and 
their team need to know what they are doing. 
The car and the driver have to form a perfect 
synergy. Both the driver and the thrower have 
come a long way, now they start to really learn, 
now they are in the real world.(21) 
 
So who would do the following?, and more so 
why? 
Take the racing drivers of all standards to a 
small stretch of road about 20 metres long. Then 
get in the car and drive it forwards and reverse 
over a 15mtr length, occasionally letting them 
turn the wheel a little and get used to the brakes. 
After about 30 minutes of this let them loose on a 
full winding race track driving of speeds of up to 
200mph!! This should be carried out on every 
training session!! 

                                        
First though an anecdote.  
As a kid I learnt to ride a bike by getting on it and 
initially coming off it almost as quickly.  I soon 
realised by going slowly it was much more 
difficult to balance.  So push the bike to the top 
of the bank, get on and hope!. The risk of going 
faster was worth it and within the hour I was 
riding around a bumpy playing field. (whole 
learning) 
 
Many years passed, then as a father I had my 
own children to help learn how to ride their bikes. 
By this time the perceived wisdom was to fit an 
additional wheel either side of the rear wheel to 
act as stabilisers. I went along with it for the first 
child. It was weeks and weeks before I could 
remove the stabilisers. (part learning) The next 
two did not have stabilisers and learnt to balance 
and ride within days.  
 
Now what don't I do and my reasoning: 
a) One of the most common drills I see is to have 
the athlete do a couple of swings of the hammer 
or a stick, then perform some sort of entry before 
completing a full 360° turn, that is feet back to 
parallel. This avoids the need for any 
understanding of left side control, teaches a very 
much lengthened single support phase, puts too 
much weight on the right foot on landing, 

destroys any chance of hammer acceleration 
and if a 2nd turn is attempted it will almost 
certainly be with a right side axis of rotation!  
 
Whilst the years have passed this technique of 
hammer throwing from the early 1950’s late lift 
off & late landing of the right foot is still taught. 
The main problem with this method is that 
lateness of the right foot landing tends to leave 
the centre of acceleration around 0/360º. 
Obviously at his point the possibility of 
accelerating the hammer is well gone. 
Unfortunately this is still commonly drilled in to 
youngsters in the UK, most never recover. 
Hence the results of this drill can be seen in very 
many of our senior athletes. 
 
b) The next one I do not do is a ¾ turn with a 
stick into a stop and hold position at 
approximately 270°. The athlete is unable to 
carry this out other than at dead slow speed 
because they know they are going to have to 
stop and hold their balance. Most land with too 
much weight on the right, and most absurdly with 
their hands above head height and the stick 
pointing to the heavens. Logic tells us that the 
low point is going to be around the 90° if 
transferred to real life. This drill is easy to spot in 
a young thrower as they tend to throw their arms 
up as the right foot leaves the floor and end up 
with a very steep hammer plane. 
 
c) Swing turn drills, when does this ever happen 
in a throw? If the athlete can do a reasonable 
turn why oh why then get them to stop turning, 
swing the hammer around their head twice more, 
then enter and turn again before repeating the 
procedure. Is this why this unusual hammer 
event is rarely shown on the TV!? The result is 
obvious, the athlete dare not put any work into 
the hammer head for fear of falling, it is 
extremely hard to maintain any form of balance 
or rhythm. 
 
Others I have seen include, stepping over large 
balls, using very large, like nine inch diameter, 
rubber balls on ropes, kicking weights plates 
around the circle, and exercises that would be 
better suited to a dogs call of nature against the 
tree!! So basically coach and athlete are working 
on events that don't exist!!  

                              
So what do I do. First; I never bother with a heel 
toe turn on the first turn, a total waste of time. 
Almost certainly the athlete will eventually be on 
four turns, therefore I see no point in 
teaching/relearning the entry in 2 - 3 years time. 
Initially, to achieve control of the left side (right 
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handed thrower*) l use one of the drills the Finns 
use (they only seem to have two). 
* I have never coached a left hander, I have 
followed Carl Johnson’s idea if you can start 
them off right handed then do so. 
 
Without any equipment carry out the following. 
First explain the clock/degree system used in 
hammer throwing to the athlete. Athlete then 
stands feet facing forward approximately 
shoulder width apart, arms straight, hands 
clasped as though in a hammer grip, at chest 
height forming the isosceles triangle. Now by 
twisting on both feet move the body until approx 
45°. Get feedback from the athlete that they can 
feel the transfer of weight into the ball of the left 
foot.  
 
At this point I observe that both feet have turned 
together and that the right knee is not sticking 
out (dragging behind). Then repeat this 
manoeuvre but this time turn to 90°. Again same 
things feedback and forward with the athlete, 
observation. This time at 90° ask the athlete to 
find a balance position where they can just lightly 
tap the right toe on the floor, control on the left. 
 
Return to start position, coach takes up a 
position about five metres away in line with 7 
o'clock. Athlete turns all the way until in line with 
coach, bringing right foot off at 90º puts right foot 
on the floor ahead of the left’ as though walking, 
and then walks/jogs towards coach. The only 
way the athlete can do this is to not be falling 
away to their left 
 
Usually athletes manage this after two or three 
attempts. They have now learnt the entry, toe 
turn and most importantly control of the left side 
axis. Straight away this has given them a feeling 
of balance and control through the left side. 
Then on to completing a turn landing the right 
foot down at 270° with the feet parallel and 
control still in the left side. 
They can do this as they have no knowledge of 
the ‘360° drill’, so therefore have control of the 
left hand side (axis of rotation) and have no 
difficulty landing at 270° or thereabouts and then 
accelerating the hammer. 

                                      
I then get the athlete turning and delivering as 
soon as possible. I'm not really interested what it 
looks like, as long as the athlete is getting it out 
of the cage and enjoying himself/herself. Very 
few instructions are given, mostly encouraging 
and requesting feedback from the athlete. 
Encouraging 'head up' and 'work it back to zero 

before entering' are the most used. 
 
Very soon the thrower moves to basically the 
same as many athletes in other events i.e. run 
reps at times that are at a high percentage of 
their best. E.g. Throwers best is 30 metres, drill 
work will be carried out at 24 - 27 metres. 
Throwers best is 50 metres, then drill work will 
be carried out at 44-46 metres. Throwers best is 
70 metres, then drill work will be carried out at 64 
- 66 metres. At the end of the session 4-6 throws 
at near best effort. Otherwise known as "range 
throwing" (22) Occasionally a competent athlete 
might be asked to throw with his eyes shut. This 
will heighten his body position awareness, and 
the thrower - hammer system considerably 
(kinaesthesia), and the feedback is always 
interesting). 
 
As far back as Youri Sedykh and his coach, 
Anatoliy Bondarchuk's tour of New Zealand in 
1999 this is what Bondarchuk had to say. “The 
formula presented works regardless of your 
current best”. He went on to explain the body 
learns technique in the values of 85%-92.5% of 
your maximum performance, (sic) In the example 
of the 70-meter thrower- his best training range 
is 60-65 metres. He believes that any distance 
under 60 metres is too slow to re-enforce 
technique". Freeman also quotes Bondarchuk 
when he says that drills to perfect technique are 
carried out with throws a little below maximum 
effort. (23) This system is transferable; you have 
given the cerebellum a real time programme. 

                                        
To quote Dr. Bondarchuk's Soviet style system 
focuses on training movements with the highest 
correlation of transfer for competition. As an 
initial explanation he said that, "a 20-21 metre 
shot put throw is done around 13-14 metres per 
second. A heavy bench press with absolute 
strength levels is done at less than one metre 
per second. Instead of training a heavy bench 
press, throw a dumbbell, perhaps around 16 
kilograms. At this training rate, the dumbbell 
throw may be done within eight or more metres 
per second." Clearly, this would emulate 
competition more than a heavy bench press, 
(two of his athletes told me they stopped bench 
press under Dr Bondarchuk and improved 
considerably)  
 
Focus on a high transfer of training. Use 
exercises that have a high correlation of transfer 
from training into the athlete's competitive 
movement. If you are a hammer thrower, throw 
the hammer. If you wrestle, train by wrestling. 
The transfer of training comes from movements 
that closely mimic the competitive movement. A 
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hammer thrower needs to focus on improving the 
rate of force production. The body needs to be 
dynamic, move quickly and move power into the 
implement as rapidly as possible. Most 
movements are dynamic in the sense that the 
athlete must address a rapid reflex or 
accomplish complete acceleration through the 
final movement. (24) 
 
Finally-be specific 
Thorndike way back in 1914 (25) suggests that 
the closer the information processing 
requirements in practice are, to the 'real' 
situation, the more likely positive transfer is to 
take place 
 
Remember to remain true to the principle of 
specificity. The encoding principle of specificity 
states that the more the practice context 
resembles the test (competition) context, the 
better the performance will be. Simply put, be 
sure to maintain the element of exactness — 
teach the athlete what you expect to be repeated 
under competition conditions, (after Mannie '99) 
(26) 

                         
Final comments go to the catalyst for this 
article, Mr B.S Rushall from 1997(13) 
(Please Please Note). “This knowledge has been 
around for at least 50 and more like 60 years. It 
has not changed since then. It is so well 
accepted in the psychological literature that no 
one experiments with it any more. There are 
likely to be no new discoveries”.  
 
What is amazing is that so many coaches are 
ignorant of this information! It should be part of 
the core-knowledge of coaching education and is 
so basic that it should be known by any coach, 
particularly one who derives income from 
coaching as a professional capacity. Any 
individual who persists with large amounts of 
training using drills and training devices should 
be charged with malpractice. (B S Rushall 1997) 
 
The answer: "Coach and train them in a sport-
specific manner." 
 
M.J.Morley 14.09.2010 mick.jmorley@virgin.net 
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