Word count: 3040





Imagery and Sport Performance


Bruce Howe


School of Physical Education


University of Victoria 


Victoria, B.C.


Canada








	The positive effects of imagery have been accepted widely as contributing to performance in sport. This has been supported both by anecdotal comments of successful athletes and through research findings, although not as strongly in the latter area. Nevertheless, in two influential meta-analyses carried out by Feltz and Landers (1) and Feltz et al.(2), the authors concluded that mental imagery was effective in producing change in performance although neither as much as physical practice alone nor in combination with physical practice. It should be cautioned that these findings were based on published and unpublished studies which may reflect a positive biasing of the results.


	In a more recent and comprehensive review article, Murphy and Jowdy (7) have provided an excellent summary of the current understanding within the field. After discussing many of the problems within the area, they highlighted the likely positive effects and concluded that "imagery is a basic cognitive function in humans and is central to motor skill acquisition and execution.".


	As noted above, there have been problems in interpreting results from the many studies. These problems include basic concerns such as the confusion brought about by the use of a myriad of terms to describe the process. Murphy and Jowdy identified an "incomplete list of some of the terms related to imagery use in sport...symbolic rehearsal, visualization, modeling, covert practice, cognitive rehearsal, imaginal practice, dreams, hallucinations, hypnosis, visuomotor training, introspective rehearsal, implicit practice, ideomotor training, and even sofa training.".


	Similar confusion exists over the definition for the process of imagery itself. Most researchers are left with the need to operationalize a definition in their discussions or studies. It would clearly be helpful in interpreting the research if agreement could be established on a single definition. One of the earliest and still most acceptable was that proposed by Richardson who defined mental imagery as "all those quasi-sensory and quasi-perceptual experiences of which we are self-consciously aware and which exists for us in the absence of those stimulus conditions that are known to produce their genuine sensory and perceptual counterparts"


	A further problem has been in determining the theoretical basis for the effects of imagery. Suinn (10) identified four major theories  or explanations of the process. These are the psycho-neuromuscular or ideo-motor approach, the symbolic learning or cognitive approach, the attentional/arousal theory or preparational set approach, and the bioinformational theory or information processing approach.


	The psycho-neuromuscular approach describes the effects of imagery rather than the process itself.  It suggests that the imagery response will trigger identical motor actions for the skill being imaged and thus assist in developing the skill when used alone or in combination with physical practice. Representative of studies that support this position, Harris & Robinson (3) demonstrated muscular responses which mirrored the actions of the movement.  Such studies do demonstrate a measurable physical response during  cognitive activity which support an integrative approach to the learning and performance of skill but do not explain the cognitive process itself. 


	The symbolic learning theory suggests that it is the imaging of the symbolic general elements of a task rather than specific muscle actions which will improve performance. This is closely allied to the principle that the movement must be understood conceptually before learning is possible. The learner is then able to mentally consider options prior to proceeding. If the theory is valid it would hypothesize that there are advantages for imagery in more cognitive tasks over motor tasks. Some support has been shown for this position (12). However, it would also suggest advantages for the learning stages which is less consistently found in research findings.


	The arousal/activation theory suggests that imagery is a means by which the subject prepares for action both physiologically and psychologically. This can occur through reducing any inhibitions to action and improving the attention of the performer to cues for motor responses. While this is intuitively attractive, few studies have been developed to test the theory specifically. However, Lee (6), using a sit-up task, was able to show that relevant imagery was able to improve performance significantly over irrelevant imagery and a control group. She concluded that this indicated appropriate imagery did act to prepare the performer for action.


	The bioinformational or information processing theory incorporates elements of the first two theories in that it suggests that imagery acts as a mental stimulus for responses through matching a previous response from long term memory. These would presumably include both cognitive and motor responses. It is hypothesized that once a match was obtained the image would initiate a response and these could be adjusted cognitively prior to a motor response. Again, there have been few studies which have tested the theory, although some support for the process can be inferred from a study by Hecker and Kaczor (4) who were able to elicit higher heart rates for reality over fantasy and relaxing images. They claimed that this indicated the subjects were able to match the image with a scene familiar scene to them but not to scenes that were either fantastic or had not been  experienced previously. 


	While the theories have not been tested extensively, it has generally been held that imagery will alter sport performance through both cognitive and motivational effects. This likely multi-functional approach was described by  Paivio (8), who developed a 2 x 2 model which posited imagery acting in either a cognitive and motivational manner at a general or specific level. He felt these roles would change according to different times and circumstances around and within a performance. 


	As pointed out, theory testing in imagery is not extensive but regardless of this weakness, there have been many studies examining the effects of imagery in sport and physical activity environments. Within these studies, criticism has revolved around design problems which have led to further difficulty in obtaining consistent results. These have been discussed at length by several writers including Wollman (11) and Suinn (10). Among the more important include the nature and extent of treatments which have varied from a single exposure of a few minutes to programs consisting of exposures over several weeks.  It has also not been common for researchers to use periodic checks to monitor whether the subjects were continuing to use the treatment. In addition, it has often been impossible to replicate studies because of the incomplete descriptions of the instructions to the subjects. 


	The issue of the selection of the subjects and subsequent problems in the generalizability of results has also been identified as causes for concern. Frequently, physical education students are used in studies and results generalized to elite athletes. Equally, the nature of the potentially different effects on learning and performance have often been disregarded and frequently confused. 


	Finally, measurement problems have caused difficulties in rating the effectiveness of programs. There have been few imagery tests available and most of these are dependent on written self-reports and are subject to the weaknesses of such procedures. With improvements in technology, the recent renewed interest in the use of EEG and EMG readings to determine the extent and location of imagery responses are encouraging developments in the area.


	Despite these concerns, research has continued in a number of  areas. Murphy and Jowdy (7)  have identified these as follows: the difference between elite and non-elite athletes, individual differences in imagery ability, the question of an internal or external perspective, the nature of the imagery used with regard to the outcome desired, and whether the added use of relaxation or other mental skills improved the effect of the process.


	The issues of gender, age, and injury rehabilitation have also been researched to some degree and have permitted tentative generalizations to be proposed. Recognizing the measurement and design difficulties raised above, it can be concluded tentatively that elite athletes have been reported to use more imagery in sport than beginners and been able to obtain greater performance and learning effects from the process. In a similar fashion, it has been suggested that there has been considerable variation in the ability to image among subjects. This tends to support the previous findings favoring more elite performers. It should be recognized that there are a group of studies showing large gains in performance for beginners which  supports the symbolic learning theory. These gains mirror the larger gains from physical practice in the early stages of  performance. 


	Research into the imagery perspective of subjects has shown positive differences for those who use an internal perspective (imaging from within the body and experiencing the action in a multi-sensory manner) over an external perspective (imaging the action as if it is outside the body in the same manner as a video presentation). This has led to a general belief in the advantages of a using an internal perspective in sport. However, the result is clouded somewhat because most training programs have been more internally derived. It is possible that athletes who favor an external approach might be disadvantaged in the treatment phases. It has been suggested that there needs to be clearer examination of the preferred imaging style of the individual to determine the potential benefits of either technique. 


	The issue of outcome refers to the question whether positive or negative images can influence performance differently. The logic would suggest that positive images of the outcome are more desirable. Certainly, applied sport psychologists have followed this logic however research is not extensive in this area. Fewer  studies have examined whether  negatively imaging performance outcomes will be deleterious to performance. Further research needs to be carried out in the use of different styles of imaging.


	Finally, there has been general agreement from the findings that combining imagery with other cognitive techniques will likely improve the results. The common procedure in most applied settings is to use imagery in combination with relaxation and self talk. An early example of such procedures was the Visuomotor Behavior Rehearsal of Suinn (10) and most recent mental skills programs have tended to follow this example. This procedure has been criticized as likely masking the effects of the specific cognitive components of the programs. There also remains controversy about the effectiveness of such combinations in particular sport situations.  For example, it is questionable if pre-performance imagery would be aided necessarily by relaxation in highly explosive tasks.


	The differences in imagery skills of female and male athletes has received  attention in earlier studies. Originally, it was felt that women might have been more effective in their use of the process although recently this generalization has received less support. It was likely a factor of the nature of the athletes being compared, for example women from artistic events which have incorporated important imaginative and cognitive components, and men from sports in which the physical action was deemed more important. 


	Age has not received much attention which is surprising although Many of the generalizations in the field have been developed from studies of young and developing athletes and there is a belief that young performers will benefit from imagery training in the same way as mature performers. Indeed, the symbolic learning theory would suggest they might be more advantaged. However, the informational processing theory would conflict with this position. Clearly, more research is required before any definitive statements are possible.


	A recent interest in the field has been the work with imagery and  rehabilitation from illness and injury. It has been developed out of work in the medical area, particularly with cancer patients. While the belief has been strong that this will be effective with athletes,  research support remains limited.


	Finally, there have been studies in the effectiveness of imagery to influence mediating variables which are highly related to performance. For example, one of the most consistent findings of the research has been the reported rise in self efficacy in athletes (5), lending support to a motivational effect. It is also likely that the use of pre-performance imagery can be useful in distraction control and improving persistence in competition and training. Other potential mediating variables that might be influenced  by use of imagery include belief in the process, locus of control, and expectation. However, these latter hypotheses have not been tested adequately at this time.


	Accepting all the concerns of the field, sport psychologists continue to advocate the use of imagery for performance enhancement and personal satisfaction. Elite athletes continue to support the effectiveness of the process despite the fact that they may not have been exposed to formal imagery training. Current programs that exist are not necessarily easy for sports people to administer and typically have not been well integrated with other aspects of preparation.


	It is also interesting to note that there has been much less work outside the sport setting. There seems to be great potential for the use of these procedures for improving the performance and learning of skills in different populations. Working with young children in basic motor skills, persons with disabilities, and seniors offers a fruitful area for future research.


	In summary,  the potential advantages for sport may be outlined as follows.


1. Imagery can be useful alone but the effects are improved when combined with physical practice. This would suggest that an integrative approach in the learning and practice of skills is likely to be more effective. 


2. Imagery is likely to be more successful if it is multi-sensory rather than merely visual. However, it should be reiterated that there may be individual athletes who prefer a visual approach which may influence the effectiveness of the process for them.


3. Imagery is likely to be more effective for experienced athletes who have better cognitive models in place. This supports the  information processing theory as outlined earlier. The improvements in performance of beginning athletes are better explained by the gains which are associated with all practice at the early stages of learning.


4. Imagery ability of individuals  differ widely, which can alter the effectiveness of programs. This has the corollary that educational programs can develop this ability. Problems do exist in the wide variability in training programs which have often been very brief and not monitored adequately.


5. Imagery does influence self efficacy of athletes positively and is likely to influence other mediating variables such as locus of control and expectancy for success.


6. Imagery can  be helpful for focusing and arousal management prior to performance.


7. Positive imagery is likely to be effective while negative imagery is likely to be deleterious to performance.





There are several questions that are yet to be addressed adequately by the research. These can be summarized as follows:





1. Is imagery more likely to show differences in learning (stable changes over time) rather than in performance measures (short term effects)?


2. Is imagery helpful in aiding the maintenance and relearning of skills in injured athletes?


3. Can imagery be used in the maintenance and relearning of motor and other skills in elderly populations? Will groups as stroke victims  be aided  by the process in returning to more normal levels of activity?


3. Is there a best developmental age for the introduction of imagery training and are different training programs required for these groups?


4. Will subjects who favor a particular imaging perspective be better assisted by training programs which reflect their preferences?


5. Are different types of imagery more effective in different situations, for example, does creative or metaphorical imagery aid motivation to perform more effectively than direct preparatory rehearsal imagery?


6. Are there gender differences in imagery ability or are these spurious?


7. Will the uses of physiological measures such as EEG and EMG recordings be more effective in demonstrating the cognitive engagement of subjects? 


8. Are there different research designs that will better demonstrate the role of imagery in the development of motor skills?


	In conclusion, the understanding of the role of imagery continues to require further research. The great majority of elite athletes have accepted the process, even if incidentally, as a means of improving their ability to perform. However, there continues to be controversy over the manner in which the process operates, what are the most effective procedures for learning the skill, and how they might best be used for optimal benefit. These questions remain as exciting challenges to researchers in the field. 	
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