Psychological Skills Training (PST) refers to the systematic and consistent practice of mental or psychological skills (e.g. focusing attention, regulating arousal, maintaining motivation). A large part of elite coaching now focuses on performance profiling – the identification of important PST objectives in the individual, so that areas of weakness can be located and addressed.

It is widely accepted that that imagery is a powerful and important psychological tool in the enhancement of athletic performance. Within an appropriate training program imagery skills can increase self awareness, facilitate skill acquisition and maintenance, build self confidence, control emotions relieve pain, regulate arousal and enhance preparation.

Carpenter proposed the psychoneuromuscular theory (Feltz and Landers, 1983) in 1894. This theory maintains that imagery rehearsal duplicates the actual motor pattern that is being rehearsed, and that the motor patterns which are generated during imagery practice are the same as those used for physical practice.  Symbolic learning theory differs that instead of imagery working due to muscle activation, mental imagery works from the opportunity to practice the symbolic elements of a motor task. Therefore, it is assumed that the learning obtained from imagery relates to cognitive learning. 

A third theory, called the arousal/activation theory, connotes that by practicing imagery, one will obtain a level of arousal that is optimal for the specific performance (Martin and Hall 1995). The arousal functions as a way of "priming" the muscles which result in a lowering of the sensory threshold of the performer to facilitate performance. 

Peter Lang came up with an information-processing model of imagery which presumed that an image is a functionally organized, definite set of propositions stored by the brain. It is not simply a stimulus in a person’s head to which one responds. This image has two main types of statements: response propositions and stimulus propositions. The latter describes the content of the scenario to be imagined. Response propositions, on the other hand, describe the imager’s response to that scenario. Lang further states that an image contains a motor program which holds instructions for the imager on how to respond to the image. Hence, the image is a template for overt responding. So modifying either overt behaviour or vivid imagery will result in a change in the other (Suinn, 1990492-506). 

Another popular theory is Suinn’s visual motor behavior rehearsal (VMBR) model which posits that imagery should be a holistic process that includes a compete reintegration of experience. This includes visual, auditory, tactile, emotional, and kinesthetic cues. He has demonstrated that physiological responses can result from athlete’s usage of mental imagery. Suinn’s method is one of the few which has solid evidence to support its effectiveness (Suinn, 1990492-506).

A more recent model, which also places importance on psychophysiology, goes even further by including a specific meaning for an image. This model is know as Ahsen’s Triple Code Model of imagery (ISM). According to Ahsen (1994) there are three fundamental parts to an image. The first part is that the image itself must be a centrally arousing sensation so it is more like the real world. It has all the attributions of a sensation, the only difference is that it is internal. This image provides the imager with so much realism that it can enable him or her to interact with the image as if it were the real world. Secondly, there exists a somatic response. Therefore, the very act of imaging results in psychophysiological changes in the body. Finally, the third part of the image is the actual meaning of the image. Every image has a significant meaning and that specific meaning can imply something different to each individual. Since every person has a unique background and upbringing, the actual internal image can be quite different for each individual, even though the set of imagery instructions are the same (Murphy, 1990).

INTERVENTION PLAN AND CHOICES

In this paper I will discuss the use of imagery techniques in the areas of skill maintenance, focus and emotional control in elite competitive archers. The use of imagery is most effective for tasks that have a high “cognitive” component and advanced athletes benefit more from it than beginners also it is seen to be most effective if it precedes physical practice. 

The aim of any intervention within elite archery using imagery techniques is to build a structure that the athlete can utilise in practice and competition with emphasis on pre-performance/competition planning.  The final goal is to give the archer a catalogue of images that are situation specific and allow them to plan for and deal with different situations using a range of strategies.

There is a wide range of imagery abilities between athletes even at elite level and its implementation (Hall et al, 1992) so for this reason the starting point of this intervention must be training in effective imagery techniques.  The more imagery is done the better the individual will become, it is important to gauge what level of imaging skills the individual has at the outset.  This may include issues of lack of concentration, embarrassment or even an inability to translate a physical skill, at which they are highly proficient, into effective imagery. 

To begin the process a basic script must be worked out.  This script by definition must be utterly idiosyncratic to the athlete, containing as much information as possible.  To be effective a picture must be drawn that is as rich in detail as possible, including every nuance of their performance, setting the scene utilising all senses (visual, taste, smell, touch).  The detail in the script is not about the shot execution but is a vehicle to allow the archer to perform the shot as they normally would, shot execution taking between 5 and 10 seconds at the end of a 30 second image sequence.  In fact if the imagery is to be viewed as successful within the constraints of functional equivalence (Koeslin and Koenig, 1992) then the whole timescale of the imagery must accurately match that of the normal physical performance.  

The idea of relaxation techniques being used in conjunction with imagery is counterintuitive, many athletes will perform some movement whilst imaging, although this may not be a full re-enactment of the movements normally performed.  At this point an idiosyncratic but non specific script is in place which allows the individual to practice the skills involved in imaging, the next step is to refine and develop the script to produce the catalogue of strategies required.  

There are many ways that this script may be refined to accommodate the wide range of situations in which imagery can be utilised.  These will take the form of both pre-performance and in event strategies as well as techniques for new skill acquisition.  

To utilise the imagery skills for emotional control it is important firstly to identify the various scenarios that the archer is going to experience.  In the control of competitive anxiety the emphasis within the script would change to take into account the somatic and cognitive aspects of anxiety. 

Competitive Anxiety can be both a debilative and facilative (Jones, 1995) and the use of imagery will be individual specific. Within the script emphasis is placed upon the pressure on the individual due to the goals, for example winning and the excitement and stress inherent in competition, whilst keeping the basic idiosyncratic content. The imagery can be seen to perform two functions, motivational and cognitive (Paivo, 1985). These functional distinctions can be be seen in different imagery content. The cognitive function is concerned with the mental practicing of skills, whereas the motivational function involve representing various goal orientated situations and images related to physiological and emotional arousal. It is important to note that it is possible to image a specific skill without thinking about a behavioural goal or image emotional situations without any specific emphasis on cognitive skills. However it is similarly possible to put both together and image the emotional part and the attention to succesfull skill acquisition. In this way the archer has a wide selection of strategies to adapt to unique situations. Although many sportsmen have reported using visual and kinaesthetic imagery to different levels it is important within this plan to allow the individual to experience practice both and use them as well as using imagery in practice as well as competition.

In much of the commercial sporting literature the emphasis is always upon positive imagery or more precisely never using imaging negative experiences. The final part of this intervention would be to utilise this tool to “work through” negative experiences. This requires the individual to be comfortable and well practised in the use of imagery. It also becomes necessary for the psychologist to work with the archer’s coach and have the complete trust of both parties. It is possible to image catastrophic events and expedite the necessary solutions within the imagery process. This requires a very carefully constructed script and the trust of the archer in the psychologist is implicit. When asking the individual to image or relive a catastrophic failure they will go through the emotions involved and it is vital that the script allows the archer to then expedite the necessary strategy to cure this problem. Although this is a difficult, emotionally and physically process it is invaluable in preparing the competitor to deal with such scenarios in competition.

Underpinning theory.

There is very little information on designing and instigating an imagery process and its rigours. The PETTLEP model is a seven point functional equivalence checklist in order to help psychologist in imagery employment (Holmes and Collins 2001). The acronym stands for physical, environment, task, timing, learning emotion and perspective and these are used in imagery script construction.

Physical: in order to access the image consistently and effectively there must be an appropriate level of autonomic response. The principal of functional equivalence within imagery requires the physical nature of the imagery to approximate to motor preparation and execution. To this end classical relaxation techniques are counter indicated but more a state of  “calm mind-aroused body” which typifies elite performance (Hooper and Collins, 1999). It is important to experiment with techniques that obtain the best results for a specific client.

Environment: In order to obtain a specific performance then as mush information as possible about the venue or situation is necessary. Using novel situations detracts from the effect as the individual does not have such a strong affinity for them, the use of videotape footage of the individual in an event can be usefull to access valid motor representation. If the imagery is being used with respect to a specific venue that is not known to the individual then every effort must be used to gather information on it and thus anchor the imagery.

Task: It is vital to aim the imagery at a task that is within the individuals ability and also be clear about what the objective of the imagery is. In the intervention illustrated there is not the complication of different ablities of archer and therefore what their focus during a task,however, if the imagery is related to “form” then a combination of external visual imagery with kinaesthetic imagery would be used (Callow and Hardy, 1997) whereas a motivational task would have less emphasis on kinaesthetic imagery and more on internal imagery.

Timing: the crucial components of imagery are timing and rhythm within functional equivalencey and so it is of major importance to not only tailor the script to allow this but strive for a parity of timing between physical and imaged tasks. This may mean that a prose style script is not effective in part and other rhythmic auditory cues are used. Similarly in the case of athletes taking basketball free throws it was found that holding a ball lead to a greater consitencey of timing (Holmes, Collins and Saffery, 2000).

Learning: As the process of  imagery evolves then it must change to accomadate and maintain functional equivalence, there must be a constant review of imagery to take on board changes in technique and skill level. When trying to win for the first time you have your sights set on the person at the top, once at the top feelings of doubt anxiety frustration and aggravation may well creep in and the imagery must change to deal with this. 

Emotion: “The central core of mental training is emotional” (Loehr, 1997) and so in order to strengthen a performers memory trace there must be an emotional content congruent to the situation and the individual. Within the script it is vital to reproduce changes in the autonomic system congruent to those of the physical skill. Within target sports where cardiorespiritory is required it is especially valid to include such pre-cursors within a script. This inclusion of emotion within imagery again negates the popular idea of the use of relaxation techniques with imagery.

Perspective: There may be case for elite athletes to utilise external orientation within imagery although this may seem to negate functional equivalence of internal orientation. It is important to only use this when there is already a strong memory trace already present, thus allowing more information to be accesed with respect to the imaged skill.

 Athletes who  image the arousal stress and anxiety that may accompany performance and  the use of imagery which includes being in control in difficult situations or individuals that image themselves being mentally tough have higher levels of self confidence. As self confidence is recognized by most athletes and coaches as an important cognitive determinant of athletic performance the use of this type of imagery is to be encouraged. However the use of this imagery can be counter productive for individuals who do not deal with cognitve state anxiety well as they will be unable to feel positive and image a believable positive outcome (Vacosz et al, 1997). 

For many years the use of cognitive imagery, athletes imaging themselves performing skills, just before competition was seen also as a way to increase self confidence (Hall et al 1990) however later studies (Vacocz et al, 1997) refuted this. There was no correlation found between cognitive imagery and self confidence and its use is pureley one of preparing the motor system for action. Previous experience is the strogest predictor cognitve sate anxiety, competitors who have previously succeeded report lower levels than those that have not. The ability to utilise experienced images rather than predictive images gives a much stronger effect.

Conclusion:

Amongst top performers effective imagery is seen as a highly desirable skill and rightly or wrongly the factor which makes the difference amongst the elite where technical ability is similar. For this reason emphasis should be made on adaptive and flexible strategies that are used regularly and in a consistent manner, the athlete should have image strategies for pre performance, warm up and during the event. There is much debate as to how effective imagery is at directly influencing performance but when combined with physical practice, imagery has been shown to facilitate athletic performance (Gould and Damarjian, 1996). If this is due to issues such as therapist effects or demand characteristics or even just publicity within an applied setting it is a valuable tool for the elite performer.

References:

Ahsen, A., 1984. 'ISM: The triple code model for imagery and psychophysiology'. Journal of Mental Imagery, 8, 15-42.

Callow, N., & Hardy, L. (1997). Kinaesthetic imagery and its interaction in the visual imagery perspectives during the acquisition and retention of a short gymnastic sequence. Journal of Sports Sciences, 15, 75.

Feltz, D. L., & Landers, D. M. (1983). The Effects of Mental Practice on Motor Skill 
Learning and Performance: A Meta-analysis. Journal of Sport Psychology, 5, 
25-57. 

Gould, D., & Damarjian, N. (1996). Imagery training for peak performance. In J.L. Van Raalte & B.W. Brewer (Eds.), Exploring sport and exercise psychology (pp. 25-50). Washington, DC: American Psychological Association.

Hall, C. R., Rodgers, W.M., & Barr, K.A. (1990). The use of imagery by athletes in selected sports. The Sport Psychologist, 4, 152-155

Hall, C., Buckholz, E. & Fishburne, G.J. (1992), "Imagery and the acquisition of motor skills". 
Canadian Journal of Sport Science 7:19-27.


Holmes, P.S., Collins, D.J., & Safferey, G. (2000). The representation of time in motor imagery. Manuscript in Preparation.

Holmes, P. S., & Collins, D. J. (2001). The PETTLEP approach to motor imagery: A functional equivalence model for sport psychologists. Journal of Applied Sport Psychology, 13, 60-83.

Hooper, H., & Collins, D.J, (1999). A focus on elite athletes’ interpretations and their perceived effects on performance: I. Anxiety and arousal. Manuscript submitted for publication.

Jones, G. (1995). More than just a game: Research developments and issues in competitive anxiety in sport. British Journal of Psychology, 86, 449-478.

Kosslyn, S.M. & Koenig, O. (1992), Wet Mind: The New Cognitive Neuroscience. New York: 
The Free Press.


Loehr, J. (1997). The role of emotion in sport performance: Emotions run the show. Journal of Applied Sport Psychology 9, S13.

Martin, K.A., Hall, C. R. (1995). Using Mental Imagery to Enhance Intrinsic 
Motivation Journal of Sport and Exercise Psychology, 17(1), 54-69

Murphy, S. (1990). Models of Imagery in Sport Psychology: A Review. Journal of 
Mental Imagery, 14 (3&4), 153-172. 

Paivio, A. (1985). Cognitive and Motivational functions of imagery in human performance. Canadian Journal of Applied Sport Sciences, 10, 22s-28s.

Suinn, R. Psychological Techniques for Individual Performance. New York, New York: 
Macmillan, 1990. p 492-506. 


Vadocz, E.A., Hall, C.R., & Moritz, S.A. (1997). The relationship between competitive anxiety and imagery use. Journal of Applied Psychology 9, 241-253

