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ABSTRACT
NEGATIVE IMAGERY AND PERFORMANCE: SEARCHING FOR BIASING
EFFECTS AND A COGNITIVE INTERVENTION STRATEGY
By

James A. Afremow

The purpose of the present investigation was to examine the effects of negative imagery
on putting performance, to search for systematic biasing effects, to determine the
effectiveness of positive imagery as a cognitive intervention strategy, and to identify the
influence of imagery ability. Sixty-four college students (45 males, 19 females) were
blocked for imagery ability (high, low), then randomly assigned to one of four conditions
prior to performing the pre-post putting task: negative imagery, positive followed by
negative imagery, negative followed by positive imagery, or control. The results
provided partial support for the use of positive imagery as a cognitive intervention
strategy, as well as for the existence of systematic biasing effects of negative imagery on
putting direction. Neither putting performance nor putting direction were influenced by
imagery ability. Results and their implications are discussed, and future research

directions are offered.
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CHAPTER I

INTRODUCTION

Nature of the Problem

The use of mental imagery as a tool to enhance the learning and performance of motor
and sport skills has been a topic of much interest to sport psychologists, coaches, and
athletes. Imagery is routinely used by elite and non-elite athletes in both individual and
team sports. Several investigations have documented and assessed the use of mental
imagery by athletes competing in individual or team sports at varying competitive levels
(e.g., Barr & Hall, 1992; Hall, Rodgers, & Barr, 1990; Orlick & Partington, 1988;
Salmon, Hall, & Haslam, 1994).

Testimonials from many famous athletes on the important role imagery has played in
helping them achieve their athletic success adds experiential or anecdotal evidence to the
numerous empirical research findings supporting imagery use. For example, golf great
Jack Nicklaus states that he never hits a shot without first using imagery (Neal, 1976).
Meta-analyses of the mental practice literature (Driskell, Copper, & Moran, 1994; Feltz
& Landers, 1983) have concluded that mental imagery is an effective means of enhancing
performance. In addition, many variables that either mediate (e.g., imagery ability) or
moderate (e.g., type of task) the relationship between imagery and performance have
been identified (e.g., Feltz & Landers, 1983).

Image outcome is one factor that mediates the effectiveness of preperformance

imagery rehearsal (Murphy & Jowdy, 1992). Specifically, image outcome refers to



whether the imagery rehearsal of a task includes a successful end result (positive
imagery) or an unsuccessful end result (negative imagery). Thus, imagery can work in a
negative way, just like it can in a positive way, and this outcome component of an image
plays an important role in determining whether imagery enhances or degrades subsequent
performance (Woolfolk, Murphy, Gottesfeld, & Aitken, 1985a; Woolfolk, Parish, &
Murphy, 1985b). This finding is notable because studies that have examined imagery use
have reported that athletes at times image themselves performing incorrectly and/or
unsuccessfully in competition (e.g., Barr & Hall, 1992; Hall et al., 1990; Orlick &
Partington, 1988). There is a need, therefore, to examine the effects of both positive and
negative imagery on the performance of motor and sport skills. Unfortunately, there is a
paucity of studies which have explored the effects of negative imagery.

Powell (1973) compared the effects of positive and negative imagery rehearsal using a
dart throwing task. Results showed that subjects in the positive imagery group (imaging
the dart landing near the center of the target) improved their performance, whereas
subjects in the negative imagery group (imaging the dart landing near the edge of the
board) showed a decrease in performance. Woolfolk et al. (1985b) investigated the
effects of preperformance positive and negative imagery rehearsal using a golf putting
task. The results were consistent with Powell’s findings in that positive imagery (sinking
the putt) enhanced performance, whereas negative imagery (missing the putt) inhibited
performance. Woolfolk et al. (1985a) extended the Woolfolk et al. (1985b) study by
investigating the influence of the performance versus outcome components of

preperformance imagery, and possible interactions among these components, on golf



putting performance. Similar to the findings from the above studies, the negative
imagery conditions (negative outcome with performance, negative outcome only)
resulted in a deterioration in performance. However, in contrast, the positive imagery
conditions (positive outcome with performance, positive outcome only), as well as the
performance only condition, failed to enhance performance. These researchers
suggested that perhaps negative imagery is more powerful in inhibiting performance than
positive imagery is in facilitating it.

The results from the above studies clearly demonstrate that instructions to image an
unsuccessful outcome are harmful to subsequent performance. However, other than a
general deterioration in performance, any additional effects of the negative imagery
manipulation on performance are unknown. Moreover, an adequate theory explaining
how negative imagery might harm performance is lacking (Murphy, 1994).

Johnson (1982), using a linear positioning task, demonstrated that “incorrect” images
can have systematic biasing effects (in both direction and magnitude) on the recall of a
previously learned movement. For example, if subjects learned to move a slide 30 cm,
but then imagined moving the slide 60 cm, they showed a systematic tendency towards
longer movements in recall, and vice versa. This finding raises the very interesting
question of whether negative imagery, in addition to a general deterioration in
performance, also produces systematic biasing effects on performance in accordance
with the particular nature of the outcome component. In other words, would imaging
missing a golf putt to the left of the cup increase the tendency to miss the putt in this

direction?



In an effort to increase our understanding of the precise effects of negative imagery
and in turn, shed light on how negative imagery harms performance, the present study
investigated this issue by controlling precisely, in contrast to Powell (1973) and Woolfolk
et al. (1985b), how subjects in the negative imagery conditions are to image missing the
target (to the left of the cup) and to record whether this results in a greater percentage of
being missed to the left of the cup.

Given the consistent findings demonstrating the deleterious effects of negative
imagery on motor skill performance, it is important to consider ways in which the
harmful effects of these images can be prevented or reduced when they occur (Woolfolk
et al., 1985a). One plausible strategy is to counterbalance the negative image by
preceding or following it with a positive image prior to performance. If negative imagery
is more powerful at inhibiting performance than positive imagery is at improving
performance, as suggested by Woolfolk et al. (1985a), then this strategy may reduce
rather than completely block damage to subsequent performance. The present study
tested the success of this intervention by employing a negative imagery (N), a positive
followed by negative imagery (P-N), a negative followed by positive imagery (N-P), and
a control group (C).

Individual differences in imagery ability is perhaps one of the most critical factors
influencing the effectiveness of imagery on motor skill performance (Hall, Buckolz, &
Fishburne, 1992). Studies using various assessment instruments have found a positive
relationship between imagery ability and motor skill performance (e.g., Issac, 1992;

Goss, Hall, Buckolz, & Fishburne, 1986). However, these studies employed images that



were correct or successful and neglected to explore the role that imagery ability plays in
performance when the images are incorrect or unsuccessful. If we assume that negative
imagery effects performance along the same lines as positive imagery, it would follow
that a negative relationship between imagery ability and motor skill performance would
occur with negative images. If so, high;ar skilled imagers would experience a greater
decline in performance than lower skilled imagers when exposed to negative images.
This prediction was examined in the present study using the Movement Imagery
Questionnaire-Revised (MIQ-R; Hall & Martin, 1997), a revision of the MIQ (Hall &
Pongrac, 1983), to assess visual and kinesthetic movement imagery ability.
Statement of the Problem

The aim of this study was to advance negative imagery research in four ways. First,
following the work of Woolfolk et al. (1985b), this study extended the examination of the
effects of negative imagery on motor skill performance to a natural setting. Second, in
this study we investigated for the presence of a systematic biasing effect of negative
imagery on performance. Third, we investigated whether positive imagery can
successfully prevent negative imagery from degrading subsequent performance. Finally,

to determine the influence of imagery ability on performance when exposed to negative

images.



Hypotheses
The following hypotheses were tested in this study:

1. Participants in the negative imagery group (N) will experience a significant
decrease in putting performance from pre- to posttest.

2. Participants in the negative imagery group (N) will make significantly fewer putts
from pre- to posttest in comparison to the positive followed by negative imagery (P-N),
negative followed by positive imagery (N-P), and control groups (C).

3. Participants in the negative imagery group (N) will experience a significant
increase in the number of missed putts to the left of the cup from pre- to posttest.

4. Participants in the negative imagery group (N) will miss significantly more putts to
the left of the cup from pre- to posttest in comparison to the positive followed by
negative imagery (P-N), negative followed by positive imagery (N-P), and control groups
©).

5. There will be a negative relationship between imagery ability and putting
performance on the posttest for participants in the negative imagery group (N).
Delimitations

This study was limited to students at a large midwestern university. Although
participants were enrolled in a beginning or intermediate golf class, they cannot be
considered elite golfers. Thus, the results of this study may not generalize to elite or for
that matter completely novice golfers. Moreover, given that only a relatively brief
imagery training session was employed, a systematic imagery training program over an
extended period of time may have produced different results. This study did not address



any possible differences between the effects of negative imagery on performance
resulting from the spontaneous occurrence of negative imagery during actual
performance, inadvertent negative imagery as the result of attempted positive imagery
rehearsal, or intentional preperformance negative imagery of the type this study
employed. Finally, it was assumed that participants would respond honestly to all items
on the MIQ-R and post-experimental questionnaire.
Rationale for Putting Task

Golf putting provides an excellent vehicle to investigate the effects of outcome
imagery on motor skill performance. Putting is a closed motor skill in that it is self-
paced and performed in a relatively predictable and stable environment. Consequently,
closed motor skills are generally easier to image in comparison to open motor skills
which are less predictable and often require one to react to unanticipated events. Further,
a putting task provides an ideal opportunity to explore systematic biasing effects and
changes in performance. Participants in this study rehearsed negative images which
involved imaging missing the putt to the left of the cup. Whether a putt was sunk or not,

as well as the direction of a missed putt, was readily recorded.



Definitions

Mental Imagery

Mental imagery, in the field of exercise science, is the intentional use of the senses to
mentally rehearse performing a particular sport skill or movement sequence in the
absence of, or in combination with, overt physical movement (Afremow, Overby, &
Vadocz, 1997).

Mental Practice

Mental practice refers to the rehearsal of a mental technique (e.g., self-talk) and may
or may not involve mental imagery (Murphy & Jowdy, 1992).

Preperformance Imagery

Preperformance imagery refers to imagery rehearsed immediately prior to physical
performance (Budney & Woolfolk, 1990).

Positive Imagery

Positive imagery refers to an image having a success outcome component (Murphy &
Jowdy, 1992). For purposes of the present study, imaging the golf ball dropping into the
cup is considered a positive image.

Negative Imagery

Negative imagery refers to an image having a failure outcome component (Murphy &
Jowdy, 1992). For purposes of the present study, imaging the golf ball not dropping into

the cup is considered a negative image.



Internal Imagery

Internal imagery refers to imagery that is experienced from the perspective of inside
the performer’s own body and simulates the sensations of actually performing (Mahoney
& Avener, 1977).

External Imagery

External imagery refers to imagery that is experienced from the perspective of outside
the performer’s own body and is similar to watching a performance on TV (Mahoney &
Avener, 1977).

Visual Imagery

Visual imagery involves recreating the sensation of sight in the absence of external
stimuli (Vealey & Walter, 1993).

Kinesthetic Imagery

Kinesthetic imagery involves recreating the sensations associated with bodily
movement in the absence of actual physical movement (Vealey & Walter, 1993).

Closed Motor Skill

A closed motor skill is self-paced and performed in a relatively predictable and stable
environment (Singer, 1980). Putting a golf ball, the task used in the present study, is an
example of a closed motor skill.

Motor Skill

An open motor skill involves reacting to events in a relatively unpredictable and

unstable environment (Singer, 1980). A goalie attempting to block a shot on goal is an

example of a open motor skill.
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Performance

For purposes of the present study, performance was measured for both the pretest and
posttest by the total number of putts made.

Systematic Biasing Effects

For purposes of the present study, systematic biasing effects were measured for both

the pretest and posttest by the total number of putts missed to the left of the cup.



CHAPTER II
REVIEW OF THE LITERATURE

Introduction

Mental imagery is a primary form of cognition, and plays a central role in numerous
human activities (Kosslyn, 1994). Sport is one such activity in which both the
spontaneous and the intentional use of imagery (as a performance enhancement
technique) has played an important role. With regard to sport and physical activity,
mental imagery can be defined as the intentional use of the senses to mentally rehearse
performing a particular sport skill or movement sequence in the absence of, or in
combination with, overt physical movement. Other terms used in place of mental
imagery, but referring to the same mental process, include symbolic rehearsal,
visualization, cognitive rehearsal, imaginal practice, implicit practice, and ideomotor
training (Murphy & Jowdy, 1992).

Mental Imagery and Mental Practice History

Mental imagery is by no means a new research topic. In their discussion of past
research, Murphy and Jowdy (1992) briefly mention a study by Jastrow (1892) pertaining
to an examination of “muscular activity during mental operations” (p. 224). The authors
indicate that studies exploring the effects of mental imagery on performance began to
appear during the 1930s (e.g., Perry, 1939).

An early study by Vandel, Davis, and Clugston (1943) examined the “function” of
mental imagery in the acquisition of dart throwing and basketball free throw shooting

skills. Three experimental groups were used in the study. Group 1 performed physical

11
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practice on the first and last day of the study (day 1 and day 20), with no practice in
between. Group 2 performed physical practice for 20 consecutive days. Finally, Group 3
(like group 1) performed physical practice on the first and last day of the study (day 1 and
day 20), however during the interval they engaged in mental practice. Results of the
study showed that mental practice was more effective than no practice, but not as
effective as physical practice.

Research on Imagery and Mental Practice

Denis (1985) reviewed the basic paradigm for studying the effects of mental practice.
Subjects are randomly assigned to either a mental practice group (MP), a physical
practice group (PP), or a control/no-practice group (C). Each group is given a pretest, of
the particular skill to be measured in the study (e.g., golf putting), prior to the
experimental manipulations. Next, subjects in the MP and PP groups mentally and
physically rehearse the motor skill, respectively. Finally, a posttest is performed to
determine the effects of MP on performance. For example, if data indicate that the MP
group showed significantly greater improvement (over initial performance) than the C
group, but not the PP group, then mental practice will be explained as having a positive
effect on performance, but to a lesser extent than physical practice.

Mental practice studies have examined the effects of imagery on a wide range of
motor skills and tasks. For example, dart throwing (Amold, 1965), badminton short
serve (Beckow, 1967), pursuit rotor task (Kohl & Roenker, 1980), stabilometer (Ryan &
Simons, 1981), golf putt (Woolfolk, Parrish, & Murphy, 1985), diving (Grouios, 1992a),

baseball batting (Bagg, 1966), and many other sport skills and motor tasks have been
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utilized to study the effects of imagery and mental practice. Moreover, the effects of
imagery on cognitive (€.g., pegboard), motor (e.g., golf putt), and strength tasks (e.g.,
hand-grip) have been studied and compared to one another (e.g., Driskell et al., 1994).

Researchers have also sought to explore the effects of imagery on motor performance
by manipulating the amount of mental practice prior to performance, or different
combinations of mental and physical practice. For example, Hird, Landers, Thomas, and
Horan (1991) compared differing proportions of physical and mental practice on
cognitive and motor task performance. Results revealed that physical practice was
superior to mental practice in enhancing performance, and the higher the ratio of physical
to mental practice the greater the positive effect. Although physical practice was
superior to mental practice, it is important to note that mental practice was superior to no
practice (control group). Thus, the authors argue that mental practice should be used, not
as a substitute for physical practice, but only when physical practice cannot be performed
(while injured, before, or after practice, etc.). A second finding indicated that although
mental practice leads to enhanced performance on both cognitive and motor tasks,
greater effects were revealed for cognitive tasks.

Researchers have also combined other forms of mental practice and mental
preparation along with mental imagery in their studies. For example, Meacci and Price
(1985) combined relaxation, body rehearsal, and mental imagery as a successful
intervention in golf putting acquisition. Noel (1980) also added a relaxation phase prior

to visualization, utilizing the visuo-motor behavior technique (VMBR); however, no
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significant differences between tennis players using VMBR or the control group were
found.
Research on Imagery Use

Hall et al. (1990) surveyed Canadian athletes from a variety of sports and found that
the higher the competitive level the more extensively imagery was used by the athletes.
Orlick and Partington (1988) reported that “some 99%” of 160 Canadian 1984 Olympic
athletes surveyed reported using mental imagery as a preparation strategy. McCaffrey
and Orlick (1989) interviewed 14 top professional golfers regarding their mental
readiness strategies and reported that all used imagery on a daily basis.

Additional support for imagery and mental practice can be found by looking at studies
comparing successful and unsuccessful athletes (Murphy & Jowdy, 1992) and imagery
use by elite vs. non-elite athletes. These studies typically utilize a questionnaire to
determine imagery use, imagery perspective, etc. For example, Mahoney and Avener
(1977) found a greater frequency of internal imagery use by those selected for the 1976
U.S. Olympic male gymnastics team, than those failing to qualify. Moreover, Murphy
and Jowdy (1992) indicate that while some evidence indicates “clearer imagery” by
successful over less successful athletes (e.g., Highlen & Bennett, 1983), other studies
have failed to find similar results (e.g., Gould, Weiss, & Weinberg, 1981).

Barr and Hall (1992) administered the Imagery Use Questionnaire (IUQ) to rowers of
varying achievement levels. Among other findings, results indicated that elite rowers
used mental imagery in competition, before a race, and during breaks in the day to a

significantly greater extent than novices. It should be noted, however, that these findings
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do not indicate a causal relationship between imagery use and performance (Murphy &
Jowdy, 1992). Further, imagery rehearsal is not always positive. Athletes at times image
themselves performing incorrectly and failing (Hall et al., 1990; Orlick, 1986; Rodgers,
Hall, & Buckolz, 1991).
Research on Outcome Imagery

Powell (1973) conducted the first study investigating the effects of positive versus
negative imagery on motor skill performance. He divided subjects into either a positive
or a negative imagery group and compared subsequent performance on a dart throwing
task. Subjects were instructed to image both the performance (i.c., throwing the dart)
and the outcome (i.e., where the dart landed) during their rehearsal. A positive image
involved the dart landing near the center of the target, while a negative image involved
the dart landing near the edge of the board. The procedure consisted of five blocks, with
blocks 1, 3, and S involving throwing the darts at the target and with imagery rehearsal
occurring during blocks 2 and 4. The results showed, comparing the first and last blocks,
an improvement in performance by subjects in the positive imagery condition and a
deterioration in performance by subjects in the negative imagery condition. However, as
noted by Woolfolk et al. (1985b), the lack of a control group limits the conclusions that
can be drawn from this study.

Woolfolk et al. (1985b) examined further the effects of preperformance positive
versus negative imagery on motor skill performance. The task was putting a golf ball and
each subject was initially blocked on putting ability, which then determined their

subsequent putting distance. Next, performance on 10 putts was used as the baseline for
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each subject. Subjects were then randomly assigned either to a positive imagery,
negative imagery, or control group. Subjects in the two imagery conditions were
instructed to image both the performance (i.e., putting the golf ball) and the outcome
(i.e., either sinking or missing the putt). Imagery subjects followed identical instructions
except for the outcome component of the image. A positive image involved sinking the
putt, while a negative image involved the golf ball just missing the cup. The procedure
consisted of a testing session of 10 putts performed on six consecutive days. The results
of the six trials revealed that subjects in the positive imagery condition significantly
improved their putting performance (30.4%), while subjects in the negative imagery
condition showed a significant decline in performance (21.2%) from baseline. The
control group showed a slight improvement in their putting performance (9.9%). It was
concluded that preperformance imagery can serve either to enhance or degrade
subsequent motor skill performance depending on whether the outcome component is
positive or negative.

Woolfolk et al. (1985a) extended the Woolfolk et al. (1985b) study by investigating
the influence of the performance versus outcome components of preperformance
imagery, and possible interactions among these components, on subsequent motor skill
performance. As before, the task was putting a golf ball and each subject was initially
blocked on putting ability which then determined their subsequent putting distance.
Next, each subject performed a pretest which consisted of two blocks of 10 putts for a
total of 20 putts. Subjects were then randomly assigned to one of five imagery groups

(positive outcome with performance, negative outcome with performance, performance
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only, positive outcome only, and negative outcome only) or to a control group. Subjects
then performed the posttest, which was identical to the pretest except for the subjects in
the imagery conditions who were instructed to rehearse their assigned image prior to each
putt and for one minute before each block of 10 putts. The results revealed a main effect
for outcome, with both negative imagery groups (negative outcome with performance,
negative outcome only) exhibiting a deterioration in performance. However, contrary to
the Woolfolk et al. (1985b) study, the positive imagery groups (positive outcome with
performance, positive outcome only) did not show an improvement in performance. In
addition, the performance only group also failed to show an improvement in
performance. It was suggested by the authors that negative imagery is perhaps more
potent in harming performance than positive imagery is in enhancing performance.
Moreover, the outcome component of preperformance imagery has a greater impact on
subsequent performance than the performance only component. The researchers further
sought to investigate the mechanisms underlying the effect of imagery on performance,
however, neither subjects’ levels of tension or ratings of self-efficacy were able to
explain performance.

Two unpublished studies (Blackshear, 1991; Schmidt, 1992) explored the effects of
performance (correct versus incorrect) and outcome (positive versus negative) imagery
on the leamning and performance of sport skills. In contrast to the above studies the
images were not rehearsed immediately prior to performance. Neither study found

negative imagery to harm performance. As noted by Schmidt (1992), these results, when
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compared to past findings, suggest that negative imagery is damaging only when
immediately preceding performance.
Research on Imagery Biasing Effects

A review of the mental imagery literature reveals that imagery is functionally similar
to physical practice and can produce biasing effects for motor learning and motor
memory (Finke, 1979; Hall, Bernoties, & Schmidt, 1995; Johnson, 1982). Johnson, using
a linear positioning task, demonstrated that images can systematically have biasing
effects on performance. All subjects were provided with 15 acquisition trials in which
they moved a slide along a track until reaching a stop, set at a specific distance by the
experimenter. Subjects were then randomly assigned to an interpolated activity prior to
having to recall this position on the track with the stop removed. One interpolated
activity involved counting backwards and this control condition did not result in
significant error at recall. A second interpolated activity required subjects to imagine
moving the slide the same distance as physically performed during the acquisition period
and this condition did not result in significant error at recall. In the two other conditions,
the interpolated activity consisted of either imagining or physically moving the slide
either half or twice the distance of the original movement. Results showed significant
error in recall by subjects in both of these conditions. Moreover, both the “novel”
imagery and the “novel” movements produced systematic biasing effects in both
direction and magnitude on the movement to be recalled. This finding demonstrated that
the effects of physical movements and imagery of movements are functionally

equivalent.
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In a second experiment, Johnson (1982) tested predictions from the symbolic learning
theory and the psychoneuromuscular theory to account for mental imagery effects.
Specifically, Johnson compared the effects of a visual interference task and a motor
interference task on the systematic biasing effects produced by the interpolated activity
of imaging an incorrect slide movement. The results revealed the biasing produced by
imagery in the first experiment did not occur for imagery combined with visual
interference, in the second experiment. In contrast, biasing from imagery resulted
despite motor interference. The interfering effect on recall due to visual interference, not
motor interference, was argued to provide support for the symbolic learning theory.
Research on Imagery Ability

Individual differences in imagery ability are perhaps one of the most critical factors
influencing the effectiveness of imagery on motor skill performance (Hall et al., 1992).
However, several studies considering imagery ability have produced inconsistent results.
Woolfolk et al. (1985a) administered an imagery questionnaire to subjects in the imagery
groups, but did not find either vividness or control to influence performance. Hall et al.
(198S5) argued that the use of inadequate instruments to measure imagery ability for
movement have played a large role in the inconsistent findings. Consequently, the
Movement Imagery Questionnaire (MIQ; Hall & Pongrac, 1983) was developed to
measure movement imagery ability. Studies using the MIQ have found a positive
relationship between imagery ability and motor skill performance (e.g., Goss et al.,
1986). Moreover, in a study by Issac (1992) using both the Vividness of Visual Imagery

questionnaire (VVIQ; Marks, 1973) and the Vividness of Movement Imagery
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Questionnaire (VMIQ); Isaac, Marks, & Russell, 1986) to assess imagery ability, high
skilled imagers improved significantly more on trampolining skills than low skilled
imagers in the imagery training condition.

Theories of Imagery

A number of plausible theoretical explanations have been developed in an attempt to
explain the effects of mental imagery in motor skill learning and performance. However,
explanations receiving the most attention by researchers are the symbolic learning theory
and the psychoneuromuscular theory. A relatively more recent theory by Paivio (1985),
concerning the cognitive and motivational functions of imagery on performance, will
also be discussed.

Symbolic Learning Theory. The symbolic learning theory, which evolved from the
work of Sackett (1934), suggests that mental practice provides “the opportunity to
rehearse the sequence of movements as symbolic components of the task” (Grouios,
1992b, p. 45). This additional preparation, in turn, leads to enhanced performance.
Providing support for this theory are studies that have found mental practice to provide
greater effects for tasks higher in cognitive than motor or strength components (e.g., Feltz
& Landers, 1983). Further, researchers have found that mental practice is more effective
in the early stages of learning, which is considered to be primarily cognitive (Murphy &
Jowdy, 1992). Thus, operations within the central nervous system would account for
mental imagery effects (Murphy & Jowdy, 1992). The symbolic learning theory would
explain negative imagery’s impact on performance as resulting from distortions in the

internal representation of the task.
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Psychoneuromuscular Theory. According to the psychoneuromuscular explanation,
“mental practice causes minute innervations to occur in the muscles that are actually
used in the physical performance of the skill being learned” (Driskell et al., 1994, p.

489). This innervation of the muscles and resulting kinesthetic feedback, strengthens the
motor program for the particular task and eventually leads to enhanced performance
(Murphy & Jowdy, 1992). Jacobson (1932) was one of the first to provide partial support
for this theory by detecting muscle activity in areas of the body subjects imagined
moving (Murphy & Jowdy, 1992). According to this theory, the involvement of the
peripheral musculature accounts for mental imagery effects (Murphy & Jowdy, 1992).
However, as discussed above, a number of studies have demonstrated superior mental
practice effects for cognitive rather than physical tasks (e.g., Driskell et al., 1994).
Further, Johnson (1982) found that visual, rather than motor, interference countered
biasing effects of imagery. These findings conflict with what would be expected
according to the psychoneuromuscular theory. The psychoneuromuscular theory would
explain negative imagery’s impact on performance as resulting from <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>