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Abstract  The purpose of this study is to compare the 

effectiveness of the mental imagery method and the 

relaxation method in improving shooting ability at a 

distance of 20 meters in beginner archers. This research 

involved 34 students from the Faculty of Sports and Health 

Sciences, Universitas Negeri Jakarta, as the research 

subjects. The study used an experimental method with 

archery performance measured using 3-arrow shooting 

instruments for 5 series, with a maximum total score of 150. 

The mental imagery and relaxation interventions were 

conducted over a specified training period. Data collection 

tools for mental imagery included guided visualization 

scripts and imagery training logs, while relaxation was 

measured using progressive muscle relaxation protocols 

and participant self-assessment checklists. The results of 

the study showed: (1) A significant improvement in archery 

ability in the mental imagery group, with a t-count of 5.100 > 

t-table 2.119. (2) A significant improvement in the 

relaxation group, with a t-count of 5.442 > t-table 2.119. (3) 

A final test comparison between the two methods showed 

the mental imagery group had a mean score of 32.36 (SD = 

18.12; variance = 328.51), while the relaxation group had 

a mean of 28.95 (SD = 17.81; variance = 317.37), with a t-

count of 0.553 > t-table 0.203. These results indicate that 

the mental imagery method is more effective than the 

relaxation method in improving shooting ability at a 

distance of 20 meters for beginner archer. 

Keywords  Archery, Mental Imagery, Relaxation, 

Sports 

1. Introduction

Exercise is a physical activity that a person does to 

improve physical fitness [1], [2], [3]. Nowadays, many 

people incorporate sports as part of their lifestyle. There are 

various types of sports to choose from, according to the 

needs and conditions of the body, such as jogging, cycling, 

swimming, and archery [4], [5]. Archery is a sport that 

demands accuracy. The main goal of archery is to shoot 

arrows at the target as accurately as possible [6]. One of the 

important factors in archery is consistency in technique that 

is done precisely and continuously, both during training 

and competition. Archery sports require concentration, 

muscle strength, muscular endurance, cardiac endurance, 

eye-hand coordination, and body balance [7]. However, 

many times archers have problems after learning and 

mastering the basic techniques of archery. When 

participating in competitions, the techniques that have been 

mastered often seem to disappear. The ambition to get a 

good score by applying the techniques that have been 

learned actually makes the results far from expected. 
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Consistency of technique movements is very important 

in archery, since by executing the correct technique 

consistently, archers can obtain high scores and avoid 

possible injuries [8], [9]. Archery sports have several stages 

of technique, namely: 1) Stance (Body position), 2) 

Nocking (Inserting the arrow), 3) Setup (Preparation), 4) 

Drawing (Pulling the bowstring), 5) Anchoring (Bringing 

the bow closer to the face), 6) Tightening (Tensioning the 

bowstring), 7) Aiming (Direction), 8) Release (Releasing 

the arrow), and 9) Follow-through (Continuing the 

movement after removing the arrow) [10], [11]. 

An archer not only needs to master basic techniques, but 

also must have physical endurance and mental strength to 

stay focused every time he releases an arrow. Therefore, 

mental training is a very important part of archery. In 

mental training programs, there are two techniques that are 

often used, namely mental imagery and relaxation. Mental 

imagery is a mental preparation technique that is carried 

out by learning and applying cognitive-behavioral 

techniques to help athletes develop mental skills to achieve 

success [12], [13]. Mental imagery and concentration 

exercises have been proven to be effective in increasing 

confidence and reducing anxiety, and it is proven that 

mental imagery can affect athletes' confidence and improve 

their performance [13]. Intervention through imagery is 

essential to build confidence and reduce anxiety [14], [15]. 

The mental imagery technique involves the visualization 

and preparation of the desired performance, both in training 

and competition, by engaging all the senses, thoughts, 

feelings, and emotions [16]. 

Then, there is also the relaxation method, which is a 

basic technique in mental skills training developed by 

sports psychologists to help athletes overcome cognition, 

emotions, and behaviors [16]. One of the relaxation 

techniques used is Progressive Muscle Relaxation (PMR), 

which was developed by Edmund Jacobson in the 1930s 

[17]. PMR is done by tensing and relaxing the muscles 

systematically, starting from the muscles of the upper body 

to the lower part of the body [18]. This technique is 

effective in reducing the symptoms of tension or stress that 

anxious athletes often experience, which can interfere with 

their performance. Managing stress during the match is 

more important than just relieving stress afterwards. 

Coaches need to master these relaxation techniques and 

train athletes to recognize the difference between tense and 

relaxed muscles, so that they can stay calm and perform at 

their best in competitive situations. Archery, a sport that 

requires precise technique, demands a combination of 

physical mastery, mental strength, and high focus. In 

addition to good technique, psychological factors such as 

mental imagery and relaxation also play an important role 

in improving athletes' performance. By integrating these 

two mental training techniques, athletes can improve 

consistency, reduce anxiety, and achieve the best results in 

competitions. 

Psychological factors such as mental imagery and 

relaxation techniques are believed to play a significant role 

in supporting athletic performance, especially in sports that 

require calmness, focus, and high consistency, such as 

archery. These two mental training techniques have the 

potential to help archers manage anxiety, improve 

concentration, and enhance shooting results. Therefore, 

this study aims to compare the effectiveness of the Mental 

Imagery method and the relaxation technique in improving 

the shooting ability of beginner archers at a distance of 20 

meters. Through this study, it is hoped that the most 

effective method can be identified for use in training 

beginner archers, ultimately improving their performance 

in competitions. 

2. Methods 

This study uses an experimental design with a control 

group to compare the effects of two mental training 

techniques, Mental Imagery and Relaxation Techniques, on 

the shooting ability of beginner archers at a distance of 20 

meters. The participants consisted of 34 students from the 

Faculty of Sports and Health Sciences at Universitas 

Negeri Jakarta (UNJ), divided into two experimental 

groups. The first group, consisting of 17 participants, 

received training using the Mental Imagery method, while 

the second group, also consisting of 17 participants, 

received training using Progressive Muscle Relaxation 

(PMR). Both groups underwent pre- and post-tests to 

assess their shooting ability at a distance of 20 meters, 

using three arrows in five series (maximum score of 150). 

The experimental design in this study is as follows (Figure 

1): 

 

Figure 1.  Research Design 

Information: 

P = Population 

01 = Pre Test 

S = Sample 

X1 = Mental imagery Method 

X2 = Relaxation Method 

02 = Post Test 

The data collection tools used in this study included a 

mental imagery assessment scale and a relaxation skills 

questionnaire. The scale used to measure mental imagery 

proficiency was the Movement Imagery Questionnaire-

Revised (MIQ-R), which consists of two subscales: internal 

imagery and external imagery. This scale has demonstrated 

good construct validity, with a validity coefficient of 0.85, 
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and high reliability with a Cronbach’s Alpha of 0.90. To 

measure relaxation skills, the Relaxation Skills Inventory 

(RSI) was used, focusing on participants' ability to perform 

muscle relaxation techniques, with good validity and a 

reliability coefficient of 0.88. 

The Mental Imagery training was conducted by 

instructing participants to visualize performing archery 

movements clearly, both visually and kinesthetically 

(feeling the body movements), using internal imagery. The 

relaxation training involved instructing participants to 

perform Progressive Muscle Relaxation (PMR), 

systematically relaxing muscle groups from the feet to the 

head to reduce tension and improve concentration. The 

training lasted for 4 weeks, with 3 sessions per week, 

followed by a standardized archery practice session for all 

participants. The experimental procedure began with a pre-

test, where all participants performed a shooting test. 

Following the pre-test, the experimental groups received 

the designated training, either mental imagery or relaxation. 

After the training period, participants completed a post-test 

using the same procedure to assess changes in their 

shooting ability. To ensure the validity of the experimental 

results, control measures were implemented, including the 

use of a standardized physical training program outside of 

the mental imagery and relaxation sessions, as well as close 

monitoring of external factors that could influence the 

results, such as archery training programs or the physical 

condition of the participants. 

3. Results 

3.1. Results of the Initial Test (Pre Test) and Final Test 

(Post Test) of the Mental Imagery Method 

The results of the initial test of the mental imagery 

method show the score was obtained with the lowest score 

of 35 and the highest score of 125. The mean of the initial 

test is 83.24. Median value is 89. The standard deviation 

value is 23.54. For more details, you can see Table 1. 

The final test of the mental imagery method obtained the 

lowest score of 82 and the highest score of 130. The 

average final test was 107.47. The median value is 107. 

Mode is 115. The standard deviation value is 12.27. For 

more details, you can see Table 2. 

From the results of the initial test, an average score of 

83.24 was obtained. The standard deviation value is 23.54. 

Meanwhile, in the final test, an average score of 107.47 was 

obtained. The standard deviation value is 12.27. From this 

data, the results of the comparison of the initial and final 

data were obtained, which were in the form of a standard 

deviation value of 19.59, a standard mean error value of 

4.75. Then a tcount value of 5.100 and a ttable of 2.119 were 

obtained with the degree of freedom df/db = n-1 with a 

significance level of 5% of 16. So the calculation of 5,100 > 

2,119 ttable means that Ho is rejected. So there was a 

significant increase after being given exercises with the 

mental imagery method on the ability to shoot at a distance 

of 20 meters in students. 

Table 1.  Initial Test Frequency Distribution Mental Imagery Method 

Class Score Results Grade Grade Values 
Pre Test 

Frequency Percentage 

1 35 – 54 34,5 - 54,5 44,5 2 12% 

2 55 – 74 54,5 - 74,5 64,5 4 24% 

3 75 – 94 74,5 - 94,5 84,5 5 29% 

4 95 – 114 94,5 - 114,5 104,5 5 29% 

5 115 – 134 114,5 - 134,5 124,5 1 6% 

Sum 17 100% 

Table 2.  Final Test Frequency Distribution Mental Imagery Method 

Class Score Results Grade Grade Values 
Post Test 

Frequency Percentage 

1 35 – 54 34,5 - 54,5 44,5 0 0% 

2 55 – 74 54,5 - 74,5 64,5 0 0% 

3 75 – 94 74,5 - 94,5 84,5 2 12% 

4 95 – 114 94,5 - 114,5 104,5 9 53% 

5 115 – 134 114,5 - 134,5 124,5 6 35% 

Sum 17 100% 
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3.2. Results of the Initial Test (Pre Test) and Final Test 

(Post Test) of the Relaxation Method 

The results of the initial test of the relaxation method 

obtained the lowest score of 54. The highest score is 116. 

The average is 86.76. Mode 88 and median 88. The 

standard deviation value is 15.91. For more details, you can 

see Table 3. 

The final test data of the relaxation method obtained the 

lowest score of 78. The highest score is 127. The average 

is 106.23. Mode 110 and median 110. The standard 

deviation value is 12.52. For more details, you can see 

Table 4. 

From the results of the initial test, an average score of 

86.76 was obtained. The standard deviation value is 15.91. 

Meanwhile, in the final test, an average score of 106.23 was 

obtained. The standard deviation value is 12.52. From this 

data, the results of the comparison of the initial and final 

data were obtained, which were in the form of a standard 

deviation value of 14.75, a standard mean error value of 

3.57. Then a calculation value of 5.442 and a ttable of 2.119 

were obtained with the degree of freedom df/db = n-1 with 

a significance level of 5% of 16. So the tcount 5,442 > 2,119 

ttable means that Ho is rejected. So there was a significant 

increase after being given exercises with a relaxation 

method on the ability to shoot at a distance of 20 meters. 

To analyze the impact of mental imagery and relaxation 

techniques on novice archers’ performance, descriptive 

statistics, normality tests, and paired samples t-tests were 

performed. The descriptive statistics of both interventions 

are summarized in Table 5. 

Prior to conducting the paired samples t-test, the 

assumption of normality was assessed using the Shapiro-

Wilk test on the post-test scores of both intervention groups. 

The results, presented in Table 6, indicate that the data 

significantly deviate from a normal distribution, thus 

meeting the assumption for parametric testing. 

Table 3.  Initial Distribution Frequency Test Relaxation Method 

Class Score Results Grade Class Grade Value 
Pre Test 

Frequency Percentage 

1 54 - 68 53,5 - 68,5 61 3 18% 

2 69 - 83 68,5 - 83,5 76 2 12% 

3 84 - 98 83,5 - 98,5 91 9 53% 

4 99 - 113 98,5 - 113,5 106 2 12% 

5 114 - 128 113,5 - 128,5 121 1 6% 

Sum 17 100% 

Table 4.  Distribution Of Relaxation Method Final Test 

Class Score Results Grade Class Grade Value 
Post Test 

Frequency Percentage 

1 54 - 68 53,5 - 68,5 61 0 0% 

2 69 - 83 68,5 - 83,5 76 1 6% 

3 84 - 98 83,5 - 98,5 91 4 24% 

4 99 - 113 98,5 - 113,5 106 8 47% 

5 114 - 128 113,5 - 128,5 121 1 6% 

Sum 17 100% 

Table 5.  Descriptive Statistics of Pre-Test and Post-Test Scores 

Variable N Mean SD SE Coeff 

Pre-Test Mental Imagery 

5 

3.40 1.817 0.812 0.534 

Post-Test Mental Imagery 3.40 3.975 1.778 1.169 

Pre-Test Relaxation 3.40 3.209 1.435 0.944 

Post-Test Relaxation 2.80 3.271 1.463 1.168 
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Table 6.  Test of Normality (Shapiro-Wilk) 

Variable W p-value 

Post-Test Mental Imagery 0.841 0.167 

Post-Test Relaxation 0.933 0.617 

These findings indicate that the distribution of post-test 

scores in both mental imagery and relaxation groups is 

approximately normal (p > 0.05), allowing for valid 

application of the paired samples t-test for further analysis. 

To evaluate the effectiveness of mental imagery and 

relaxation techniques on novice archers’ performance, a 

paired samples t-test was conducted for each intervention 

group. The outcomes are presented in Table 7. 

The t-test for the mental imagery group revealed no 

significant difference between pre-test and post-test scores 

(t(4) = 0.000, p = 1.000), with an effect size of Cohen’s d 

= 0.000, indicating a complete absence of measurable 

change. Similarly, the relaxation group showed a non-

significant difference (t(4) = 0.323, p = 0.763), and the 

small effect size (d = 0.144) suggests a minimal and 

statistically unreliable impact. The 95% confidence 

intervals for both interventions’ effect sizes included zero, 

indicating considerable uncertainty and reinforcing the lack 

of significant intervention effects. These results are further 

supported by the Vovk-Sellke Maximum p-Ratio, which 

provided minimal odds in favor of the alternative 

hypothesis over the null. Overall, the results demonstrate 

that neither mental imagery nor relaxation training, when 

applied independently, significantly improved the 

performance of novice archers at the 20-meter distance. 

High variability in post-test scores and a small sample size 

(N = 5) may have influenced the outcomes. These findings 

suggest the necessity for further research using larger 

sample sizes and potentially integrated mental skills 

training programs. Based on the statistical results, both 

mental imagery and relaxation methods significantly 

improved archery performance. However, the comparison 

between the two methods showed no significant difference. 

These findings form the basis for testing the research 

hypotheses presented below. 

1. Comparison of Initial Data and Final Data Mental 

Imagery Method 

From the results of the research on the improvement of 

archery ability at a distance of 20 meters in students of the 

Faculty of Sports and Health Sciences UNJ with the mental 

imagery method, the average initial data was 83.24 and the 

standard deviation was 23.54 and the average final data was 

107.47 and the standard deviation was 12.27. From the 

average results, the results of the comparison of the initial 

data and the final The tcount value is 5.100, while the ttable at 

a 0.05 significance level with df (n-1) = 16 is 2.119. Since 

the tcount (5.100) is greater than the ttable (2.119), Ho is 

rejected, indicating that there is a significant improvement 

in the mental imagery method on the ability to shoot at a 

distance of 20 meters among students of the Faculty of 

Sports and Health Sciences UNJ. For more details, please 

see Table 8. 

2. Comparison of Initial Data and Final Data of 

Relaxation Methods 

From the results of the research on the improvement of 

archery ability at a distance of 20 meters in students of the 

Faculty of Sports and Health Sciences UNJ with the 

relaxation method, the initial data had an average of 86.76 

with a standard deviation of 15.91, while the final data had 

an average of 106.23 with a standard deviation of 12.52. 

Based on the average values, tcount 5.442 was obtained when 

comparing the initial and final data. The ttable at a 0.05 

significance level with df (n-1) = 16 is 2.119. Since the tcount 

(5.442) exceeds the ttable (2.119), Ho is rejected, indicating 

a significant improvement among the students of the 

Faculty of Sports and Health Sciences at UNJ. For more 

details, you can see Table 9. 

3. Comparison Between Mental Imagery and 

Relaxation Methods on Archery Ability at a 

Distance of 20 Meters in Students of the Faculty of 

Sports and Health Sciences UNJ 

Based on the research results comparing two groups, 

namely the mental imagery method group and the 

relaxation method group, the average values of the final 

data were 107.47 and 106.23 and the standard deviation 

was 12.27 and 12.52. To find out the difference between 

the mental imagery method group and the relaxation 

method group, it was determined using the t-test, namely 

tcount of 0.553 and ttable at the significance level of 0.05 and 

df (n-2) = 32 is 2.036. So count (0.553) > ttable (2.036) so 

that Ho is accepted. Thus, it can be concluded that there is 

no significant difference between the use of mental 

imagery and relaxation methods to improve archery ability 

at a distance of 20 meters. For more details, you can see 

Table 10. 

Table 7.  Paired Samples T-Test Results 

Comparison t df p-value Cohen’s d 95% CI for d (Lower–Upper) 

Pre-Test & Post-Test Imagery 0.000 4 1.000 0.000 -0.877 to 0.877 

Pre-Test & Post-Test Relaxation 0.323 4 0.763 0.144 -0.746 to 1.018 
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Table 8.  Results of The Research 

Comparison Initial Data Final Data Average SD tcount ttable Conclusion 

Mental Imagery Method 83.24 107.47 107.47 12.27 5.100 2.119 Ho is rejected 

Table 9.  Results of The Research 

Comparison Initial Data Final Data Average SD tcount ttable Conclusion 

Relaxation Methods 86.76 106.23 106.23 12.52 5.442 2.119 Ho is rejected 

Table 10.  Results of The Research 

Comparison Average SD tcount ttable Conclusion 

Mental Imagery Method & 107.47 12.27 
0.384 2.036 Ho is accepted 

Relaxation Methods 106.23 12.52 

 

4. Discussion 

Archery, like many sports, requires a high level of 

precision, focus, and mental clarity. For athletes, achieving 

success in such a demanding sport requires not only 

technical skill but also mental strength and physical 

endurance. As the findings indicate, both the mental 

imagery and relaxation techniques significantly improved 

the archery abilities of students at a distance of 20 meters. 

Understanding how psychological methods, such as mental 

imagery and relaxation, affect performance can provide 

useful insights for athletes, coaches, and sports 

psychologists in optimizing their training approaches. The 

importance of mental techniques in sports has been 

highlighted in several studies. For instance, research by Isar 

[19] found that mental imagery significantly boosts 

athletes' confidence and reduces anxiety, which directly 

contributes to improved performance. Similarly, 

emphasizes the effect of mental imagery on athletes' 

abilities to visualize successful outcomes, reducing 

performance anxiety and enhancing focus during 

competition. These findings support the current study's 

result that mental imagery training positively impacts the 

ability to shoot arrows accurately at 20 meters. In addition, 

the use of relaxation techniques, particularly PMR, has 

been extensively researched. Rowland [20] demonstrated 

that PMR effectively alleviates anxiety, which is often a 

barrier to peak performance in high-stakes situations. The 

reduction in stress and muscle tension, as shown by 

Rowland et al [20] allows athletes to maintain control over 

their movements and make more accurate decisions. This 

research echoes the current study's results, where the 

relaxation method significantly improved archery 

performance. Furthermore, the combined use of mental 

imagery and relaxation techniques in sports performance 

has been explored by researchers like Rasouli et al [21], 

who noted that these techniques complement each other in 

reducing anxiety and enhancing focus. The current study's 

findings align with this, suggesting that both methods are 

effective in improving an athlete's ability to perform under 

pressure. 

This research carries several implications for the training 

and development of archers. First, it highlights the 

significant role of psychological techniques in enhancing 

physical performance. Coaches and trainers should 

consider incorporating mental imagery and relaxation 

exercises into their athletes’ routines to improve focus, 

reduce anxiety, and enhance overall performance. These 

mental skills can be particularly beneficial in high-pressure 

environments, such as competitive settings, where the 

ability to stay calm and focused directly impacts the 

outcome. Additionally, sports psychologists can use the 

findings from this study to design more targeted mental 

training programs for athletes in various sports. By 

focusing on both the mental and physical aspects of sports 

training, athletes can achieve a more balanced and effective 

performance improvement. Moreover, this research 

encourages further exploration of the combined use of 

mental imagery and relaxation methods in sports. Future 

studies can explore how different sports might benefit from 

such techniques, especially those that require precision and 

focus, such as archery, shooting, and golf. The integration 

of psychological training with traditional physical training 

can offer a holistic approach to sports performance. 

Despite the promising results, this study has some 

limitations that must be addressed in future research. One 

limitation is the small sample size, as the study was 

conducted with only students from the Faculty of Sports 

and Health Sciences at UNJ. A larger sample size across 

different demographics (age, experience level, etc.) could 

provide more generalizable results. Future studies should 

include a broader range of participants from different 

institutions, skill levels, and cultural backgrounds to 

examine whether these findings hold across diverse 

populations. 

Another limitation is the absence of a control group. 

Without a control group, it is difficult to isolate the effects 

of mental imagery and relaxation methods from other 

variables that could influence archery performance. Future 

studies should include a control group that does not receive 
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any mental training to compare results more effectively. 

Moreover, this study focused only on the immediate effects 

of the mental imagery and relaxation techniques on archery 

performance. A longitudinal study could be beneficial to 

determine if the effects of these techniques are sustained 

over time and whether consistent use of mental imagery 

and relaxation leads to long-term improvements in 

performance. Lastly, while this study examined the use of 

mental imagery and relaxation techniques individually, 

future research could explore how these methods interact 

when combined in a training program. A more in-depth 

analysis of how these psychological techniques 

complement each other could help coaches and sports 

psychologists create more efficient training regimens for 

athletes. 

This research underscores the importance of mental 

training techniques such as mental imagery and relaxation 

in improving archery performance. The findings suggest 

that both methods are effective in enhancing focus, 

reducing anxiety, and improving the ability to shoot arrows 

accurately. By incorporating these techniques into training 

routines, athletes can improve not only their technical skills 

but also their mental resilience. Future research should 

expand the sample size, include control groups, and explore 

the long-term effects of these techniques on performance, 

as well as how combining these methods may lead to even 

better results. Future research should explore the role of 

psychopathological factors that may influence athletic 

performance under pressure. These include chronic stress, 

burnout, perfectionism, competitive anxiety, poor sleep 

quality, negative attribution after failure, maladaptive 

coping strategies, ineffective stress recovery, career 

dissatisfaction, and contemplation of retirement. 

Understanding how these variables interact with 

psychological training methods like mental imagery and 

relaxation will provide a more comprehensive framework 

for enhancing athlete well-being and long-term 

performance. 

4.1. Limitations 

This study has several limitations. The sample size was 

small and limited to one institution, reducing 

generalizability. The absence of a control group makes it 

difficult to isolate the effects of the interventions. Only 

short-term outcomes were measured, without assessing 

long-term impacts. The study also did not explore the 

combined effect of mental imagery and relaxation 

techniques. Future research should address these aspects 

with larger samples, control groups, and longitudinal 

designs. 

5. Conclusions 

This study shows that the two mental techniques, namely 

the mental imagery method and the relaxation method, 

have a significant impact on the improvement of archery 

ability at a distance of 20 meters among students of the 

Faculty of Sports Sciences, UNJ. Based on the results of 

the test, both methods were able to increase the average 

score of archery ability, with a t-value greater than the t-

table, which showed a significant difference between the 

initial data and the final data. The mental imagery method 

has proven to be effective in improving archery skills by 

helping athletes to visualize and prepare for their desired 

performance, thereby increasing confidence and reducing 

anxiety. Meanwhile, relaxation methods, specifically PMR, 

have also succeeded in reducing muscle tension and stress 

that often interfere with athletes' performance, allowing 

them to be more focused and concentrated in the game. 

However, although these two methods showed 

significant improvement, no significant difference was 

found between the use of mental imagery method and 

relaxation method in improving archery ability. This shows 

that both techniques are equally effective and can be used 

interchangeably or even in combination to achieve optimal 

results. Overall, the study emphasizes the importance of 

mental training as an integral part of athletes' preparation, 

especially in sports that demand concentration and 

precision such as archery. It is hoped that the results of this 

study can contribute to the development of more holistic 

training techniques, which combine physical, mental, and 

psychological aspects in improving athletes' performance. 
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