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EFFECTS OF SOUND AIDED IMAGERY TRAINING ON
PERFORMANCE SCORE, HEART RATE AND PERCEIVED STATE
ANXIETY IN KELANTAN STATE BOWLING ATHLETES

Nurul Azuar Hamzah and Nurul Ain Md. Zainol
Pusat Pengajian Sains Kesihatan, Universiti Sains Malaysia, Malaysia

ABSTRACT

The purpose of this research is to determine the effectiveness of 4-weeks sound-aided imagery
intervention among state bowling athletes. The parameters observed were performance score,
pre-performance heart rate and perceived state anxiety by using CSAI-2. It was well documented that
imagery can significantly enhance the psychological state as well as skill performance (see Holmes &
Simth, 2004 and Silbernagei er. o/, 2007). Through imagery, an athlete can construct pictures and scenes
by recreating experiences or create experiences without receiving external stimuli or producing overt
behavior. There are different ways in performing imagery where the most popular is using written script
(Perry & Morris, 1995). However, written scripts are unlikely to create clear imagery whereas the use of
audio was suggested can involve greater multinsensory during imagery (Hales, 1994 and Holmes and
Collins, 2001). The subjecis of this study comprised twelve state bowling athletes (mean
age=14.5+1.45), They were randomly divided into three groups; sound-aided group (VSI), verbal
imagery group (VI} and control group (C). Intervention was supervised in experimental group three times
per week before training session for four weeks. A competition was conducted during the post test and all
parameters were collected 40 minutes before the game. Result from one-way ANOV A revealed that there
was non-significant difference in all variables measured when comparing between the groups except for
performance score. We concluded that this four weeks sound aided verbal imagery training did not bring
a significant impact on the pre-competitive heart rate and perceived state anxiety although some values
were observed to be slightly higher compared to control group.

The present study formulated the use of audio and verbal approach in order to improve the efficacy of
imagery given, Pre-competitive state anxiety was assessed since it is a common symptom in sport
situation, It was reported that imagery may modify perception of anxiety and thus aid performance (Page
et. al, 1999). Theoretically, athletes should display low tevel of cognitive state anxiety and moderate
level of somatic state anxiety for a good performance. Imagery also serves as predictors for cognitive and
somatic anxiety through its motivational arousal construct. Imagery is an effective way to regulate the
symptom of anxiety such as increased heart rate and we think that determining the effectiveness of the
modality on this aspect is needed. On practical perspective, it is hope fhiat this study wiil give the
implication in implementing imagery intervention to improve the sport performance.

METHODOLOGY

Research design
This is a post test only study, which was designed to examine the effects of 4 weeks imagery intervention

g among Kelantan bowling athletes.

& Participants

The sample comprised 12 {9 males, 3 females) of Kelantan state bowling athletes (mean age=14.5,
SD=1.45). All participants had provided the informed written consent. All of them had at least two years
Playing experience at the national level. They have three times per week training under coach

Supervision.
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Research Instrument
Sounds were recorded by using audio recorder by inciuding the following situations; ball moving on the
lane, ball hitting the pins and pin drops. The recording was inserted together with imagery sctipt read by
researcher.

To access the pre-competitive staie anxiety, Competitive State Anxiety Inveniory-2 (CSAI-2) developed
by Martens and his colleague (1990) was used. It consists of 27 items, where 9 items assigned to three
subscales (cognitive state anxiety, somatic state anxiety and self confidence) with alpha value ranged
from 0.79 to 0.90 in consistency (Martens et. al, 1990). Each item is attached with the 4-point Likent
scale, ranging from 1(not at all} to 4{very much so).

Pre-performance heart rate was accessed from radial pulse count. Subjects were instructed to take pulse
rate for 15 seconds. The rate was multiplied by 4 in order to get a 1 minute heart rate.

Procedure

All the athletes were randomly assigned to one of three groups: a verbal imagery with sound-aided group
{VSI); a verbal imagery group (VI} and a Control group. All participants in the experimental group (VSI
and VI) performed their imagery three times per week for four weeks. The groups were consisting as
following:

1. Sound-zided verbal imagery group (VSI): Athletes performed imagery as instructed verbally
by researcher through CD player. The stimulus images including the sight of bowling alley, the
ball and the pin, the sound of people arcund them and the throwing skills they are performing,
The sound of ball in action was added, so the athletes ¢ould hear the sound of ball moving along
the iane, ball cutting the pins and pins drop.

2. Verbal imagery group (VI): Athletes performed imagery as instructed verbally by researcher
through the CD player. The stimulus images including the sight of bowling alley, the bail and the
pin, the sound of pecple around them and the throwing skills they are performing. No sound of
ball in action was inserted.

3. Control group: No imagery intervention was introduced to the athletes in this group.

The athletes were instructed not to perform any additional bowling throw training or practice for the
duration of the study. None of them was allowed to take part in any bowling competition throughout the
study.

A post-test was conducted during a bowling competition. CSAl-2 was carried out forty minutes before
competition in a quiet, airy room. Self-monitored pre-performance heart rate was recorded 5 minutes
before competition.

Data analysis

Descriptive statistic was used to report the result on cognitive state anxiety, somatic <ate anxiety,
pre-performance heart rate and performance score. Statistical evaluations involved the . of one-way
ANOVA to compare the parameters between the groups. Sighificant level was set at p<0 3.

RESULTS

Perceived state anxiety

According to the Competitive State Anxiety Inventory (Martens et. al, 1990), the 27 items were
categorized into three factors; cognitive state anxiety, somatic state anxiety and self confidence.
However, in this study facter for self confidence was taken out since it was not the main interest of this
study. The score for cognitive state anxiety was the lowest in VSI group (M=16.3, SD=1.5). Similarly,
score for somatic anxiety was also the lowest in VS group (M=13.8, SD=2.5). The results indicated that
VSI group perceived the lowest cognitive and somatic siate anxiety when compared to other groups
{(Figure 1).
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Figure 1. Cognitive and somatic state anxiety

Pre-performance heart rate _ . ‘
The result for pre-performance heatt rate showed the lowest score in VI group (Mf?Z.O, $D=3.3). This
result indicated that athletes in VSI group displayed fower heart rate before competition when compared

to other groups (Figure 2).
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Figure 2. Pre-performance heart rate

Performance score

Performance score was taken by collecting the total scores of six games. 'Fhe resuit_ shpwed that
performance score was highest in = VI pgroup (M=988.25, SD=164.7). Th:_s result indicated that
athletesin VI proup were able to perform better compared to other groups, (Figure 3}



DISCUSSION

The role of imagery on enhancement of performance of motor skills {Diskal, Copper & Moran, 1994;
Feltz & Landers, 1983) and memory tasks are well-documented (Paivie, 1971; Wollen, Weber, & Lowry,
1972). Nideffer (1985) recommended that the use of various mental practice aspects need to be adjusted,
depending upon the circumstances for which the mental practice is to serve. Given these potential
benefits, these study is ought to examine the effects of sound-aided Imagery training on bowling
petformance, pre-performance heart rate and also the effects on perceived cognitive and somatic state
anxiety. Specifically, the findings indicated that this imagery intervention did not bring a significant
E* effect on bowling performance, pre-performance heart rate and also perceived pre-performance cognitive
~ and somatic state anxiety of the participants compared to other groups. It was difficult to reconcile these
finding given the growing number of evidence that suggested the effectiveness of imagery interventions
on sports performance. However, it is speculated that it may be due to the frequency of the imagery

intervention sessions that need to be conducted more often in a week and in longer duration rather than
two months.

Parformance scor

Figure 3. Performance score

Statistical analysis using one-way ANOVA was performed to compare all the variables in thn_ae.: groups.
Result revealed that there were non-significant relationship between groups fo_r L!-ne cognitive . state
anxiety, somatic state anxiety and heart rate. However, the VI group scored significantly higher on
performance scote (p<0.05),

The lowest score for cognitive and somatic state anxiety was displayed by VSI group. This finding
showed that imagery had assisted the athletes to regulate their anxiety before competition. Adding the
sound stimulus had provided positive effect in reducing level of anxiety and it could be because of sound
stimulus during imagery training had served an anxiety coping strategy when athletes experiencing the
real situation. Consistent with the finding in state anxiety, the athletes in VSI group revealed the lowest
heart rate compared to VI and Control group. We concluded that imagery intervention with sound
stimulus had given 2 better effect in reducing the pre-performance heart rate. This finding reflects the
motivational role of imagery-driven physiological arousal for performance. Meanwhile, the result for
perfotmance score was the highest in VI group compared to VST and Contral group. The findings did not
support Smith and Holmes (2004) who noted that the verbal imagery with additional stimulus cues would

Sum of df Mean Square F Sig.
Squares

Cognitive Between 136.167 2 68.083 7.708 .101 produce signiﬁcant}y greater iTnprovement in performange than the verbal imageljy _intewentiqn.a]one.
anxiety Groups We proposed that, in order to improve the performance, imagery should be supervised by providing the
Within 79.500 9 8.833 als 341 athletes along with the goal setting strategy.
1. . .
Groups
45.500 2 22750 The trends of result suggest that sound aided imagery training had assisted the athletes in term of
Somatic Between 9 18.722 regulating their arousal and anxiety, The finding highlighted the importance of involving athletes in
anxiety %I‘_Otﬁps 168.500 - vatious modalities of imagery training in order to enkance the athletes’ mental and physical skils,
ithin
Groups
Heart rate Between 842.667 2 421.333 2.855 110 REFERENCES
Groups )
Withipn 1328.000 9 147.556 1. Jones, M. V., Mace, R. D, Bray, 8. R, Macrae, A. W. & Stockbridge, C. (2002). The Impact of
Groups 15.280* 061 Motivational Imagery on the Emotional State and Self-Efficacy Levels of Novice Climbers. Journal
Performance 94660667 2 47330333 of Sport Behavior. 25 (1): 57-74.
score Between 2. Nelson, 1, Czech, R. D., Joyner, A. B., Munkasy, B, & Lachowez, T, The Effects of Video and
Groups 27878.250 9 3097.583 Cognitive Imagery on Throwing Performance of Baseball Pitchers: A Single Subject Design. The
gnhm Sport Journal-TSSN: 1453-9518.
roups

‘3. Ploszay, A. ., Gentner, N. B., Skinner, C. H. & Wrisberg, C. A. (2006). The Effects of Multisensory
Imagery in Conjunction with Physical Movement Rehearsal on Golf Putting Performance. Journal of
Behavior Education.15:249-257,
- 4.8mith, D. & Holmes, P. (2004). The Effect of Imagery Modality on Golf Putting Performance. J. of
Sport & Exercise Psychology, 26: 385-395.
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*, The mean different is significant at the .05 level
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