
The Effect of Balance Exercises on Success Level of Air Pistol 

Shooters* 

Ahmet Serhat AYDIN1A, Serkan Revan2B 

1General Directorate of Mapping, Turkey. 

2Selçuk University, Faculty of Sports Science, Turkey. 

Address Correspondence to S. REVAN, e-mail:   serkanrevan@gmail.com 

 (Received): 11.10.2019 /  (Accepted): 25.12.2019 

A:Orcid ID: 0000-0003-4507-2174- B: 0000-0002-9056-3514 

*This article was produced by Ahmet Serhat AYDIN from Selçuk University, Institute of Health Sciences, Department of Coaching Education. 

Abstract 

The aim of this study is to research the effects of air pistol balance shootings on shooting success, which performed for 12 weeks 

with certain air pistol shooters.49 volunteer shooters has participated in the shootings, which composed of 25 women between 

15-17 ages (n=13 experiment, n=12 control) and 24 men (n=12 experiment, n=12 control) from three shooting sports club in 

Ankara. While the experiment and control groups continued shooting trainings, experiment groups were practised balance 

exercises with bosu ball three times a week during 12 weeks following the shooting training. SPSS 23 package program was 

used in the analysis of the obtained data. In order to determine whether the data showed normal distribution, normality 

analysis was conducted and the distribution was found to be normal. The comparison of the control and experimental groups 

were analyzed by independent sample t test and the pre- and post-test comparisons were analyzed by paired sample t test. 

Pearson correlation analysis was used to determine the relationship between achievement score and static and dynamic 

balance. In the statistical analyzes used in the research, the significance level was accepted as 0.05 and 0.001. At the end of 12 

weeks, on both women and men experiment and balance groups, significant differences were detected between dynamic 

balance pre-test and post-test results (p<0.05). As for the static balance results of both genders, only on the experiment groups 

considerable differences were found (p<0.001).As a result of the study it can be concluded that the balance exercises practiced 

for 12 weeks have affected the shooting performance positively by improving static and dynamic balance. 
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INTRODUCTION 

Shooting is a static sport where the shooter’s 

body coordination, condition and concentration are 

at the forefront. The main factors that influence 

shooter’s shooting success are keeping the balance 

during shooting, setting the correct and proper 

position, controlled squeezing of the trigger and the 

athlete's resistance to various environmental 

conditions (17). In addition to the shooter’s talents 

and skills, his cautiousness, concentration on his 

shot and target, his determination and motivation 

for shooting also affect the shooter's performance. 

Although shooting is a static sport, after considering 

such factors it can be understood that it requires self 

sacrifice (38). In order to display a good 

performance in sports, the athlete should develop 

his/her psychological and physiological features. 

Similarly, an athlete must achieve his or her own 

development in order to achieve superior degrees in 

shooting. After having a proper and fruitful 

preperation period, squeezing the trigger will affect 

positively on his/her shooting performance (10,17). 

This preparation period includes the training before 

shooting and physical and mental self-preparedness 

during the shooting (38). 

The athlete's balance control is of great 

importance on his performance in static sports such 

as shooting and archery, as well as in dynamic 

sports such as football, wrestling and gymnastics. In 

literature, balance is defined as the ability to react 
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quickly and effectively against instability and 

external perturbations, in order to regain stability by 

making postural adjustments before, during and 

after voluntary movement (40). Balance position 

should also be taken and maintained in the shooting 

branch. Balance is of great importance in 

maintaining body composition for a successful shot. 

In shooting, body oscillation is one of the most 

important factors affected directly by the balance. 

The oscillation of the athlete's body left and right or 

back and forth during the shooting adversely affects 

the athlete's performance (37). Physiological 

condition of the shooter is one of the main factors 

that affects body oscillation and consequently 

his/her balance. In some studies where the 

correlation between balance and athlete's body 

weight is investigated, it was found that the body 

oscillation increases as the body weight increases 

(6,44). 

This study aimed to analyze the effects of 

twelve weeks of balance training of air pistol 

shooters on their shooting success. 

MATERIAL & METHOD 

Research Group 

The study was practiced on totally 49 volunteer 

athletes aged 15 to 17, of whom 25 females (n=13 

experimental, n=12 control) and 24 males (n=12 

experimental, n=12 control) compete in three 

shooting sports clubs in Ankara. Prior to the 

application, the participants were informed about 

the tests to be applied within the scope of the 

research and the application processes, and a 

consent form was obtained regardingvoluntary 

participation. 

Measurements Applied in Research  

Height and body weight measurements: 

The height measurements of the subjects 

were made by Holtain brand stadiometer. Height 

measurements were taken while the body weights 

were balanced on both legs, the heels touched the 

platform perpendicular to the hip and scapula, and 

subjects were in upright position. Body weights (kg) 

were measured by Tanita brand mechanical 

weighing machine with 100 grams measurement 

precision, participants were as light clothes as 

possible, and Body-Mass Index (BMI) was measured 

by dividing body weight into square of body height 

(kg/m2). 

Dynamic Balance: 

Dynamic balance was measured by Star Balance 

Test. The subjects lied down the ground on which 

star-shaped directions (totally 8 directions) drawn, 

with a 45-degree angle, and their lying distance was 

recorded in cm. Prior to the implementation, the 

subjects were given 180 seconds to recognize the test 

and 120 seconds rest between implementations. Also 

5 seconds were given between each lyings to let 

them stand ontheir two feet. Balance point was 

measured by the following formula: Balance point= 

distance / leg length x 100 (5,41). 

Static Balance: 

Static balance was measured by Flamingo 

Balance Test (FBT). The subjects stepped on 50 cm 

long, 4 cm high, and 3 cm wide wooden balancing 

equipment and stayed in balance. They held their 

foot with their same side hand, bending it from the 

knee, and pulling it towards the hip. Time started 

while the subjects were in balance with one foot, and 

they tried to stay in this position for 1 minute. Time 

was stopped when the balance was broken.Time 

resumed when the research group re-balanced on 

balancing equipment. Test was continued for 1 

minute in that way. When the time was up, each 

attempt by the subjects to achieve balance (after each 

falling) was counted, and this number was recorded 

as the score of the subjects (26). 

10m Air Pistol Shooting Test: 

During the air pistol shooting competitions, the 

athletes are given a 15 minute official test shooting 

time for 10 meter shots. Duration of the competition 

for male athletes is 1 hour 15 minutes for 60 shots, 

and for women athletes 50 minutes for 40 shots. 

Each shot is rated as 10 points. Competitions are 

rated for men at 600 points and for women at 400 

points. In order to determine the effect of the 

training program on shooter's performance, the 

experimental group and the control group executed 

10 m air pistol shooting before the training program. 

Training Protocol 

While the experimental and control groups 

continued shooting trainings, the experimental 

group was subjected to balance exercises 3 days a 

week for 12 weeks after shooting trainings. Bosu ball 

was used during balance exercises. 
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Name of the Activity 
Number 

of Sets 

Number of 

Training 

(Weekly) 

Duration of the Training 

Rest 1-4 

Weeks 

5-8 

Weeks 
9-12 Weeks 

Flamingo on Bosu 3 3 20 sec 25 sec 30 sec Full 

Squat on Bosu 3 3 20 sec 25 sec 30 sec Full 

Jump on Bosu 3 3 20 sec 25 sec 30 sec Full 

Step on Bosu 3 3 20 sec 25 sec 30 sec Full 

Jump to Bosu 3 3 20 sec 25 sec 30 sec Full 

Stork on Bosu 3 3 20 sec 25 sec 30 sec Full 

One-Leg Balance on Bosu 3 3 20 sec 25 sec 30 sec Full 

Knee-Balance on Bosu  3 3 20 sec 25 sec 30 sec Full 

180-360 Spiral on Bosu 3 3 20 sec 25 sec 30 sec Full 

Glider 3 3 20 sec 25 sec 30 sec Full 

Statistical Analysis 

SPSS 23 package program was used in the 

analysis of the obtained data. In order to determine 

whether the data showed normal distribution or not, 

normality analysis was conducted and the 

distribution was found to be normal. The 

comparison of the control and experimental groups 

were analyzed by independent sample t test and the 

pre-test and post-test comparisons were analyzed by 

paired sample t test. Pearson correlation analysis 

was used to determine the correlation between  

achievement score and static and dynamic balance. 

Level of significance was accepted as 0.05 and 0.001 

in the statistical analyzes used in the research. 

RESULTS 

The arithmetic mean and standard deviation 

values of ages, heights, body weights, BMIs, and 

sporting ages of the female experimental and control 

groups participated in the study are given in Table 

1below. 

Table 1. The arithmetic mean and standard deviation values of ages, heights, body weights, BMIs, and sporting 

ages of the female experimental and control groups 

Group n Arithmetic mean  Standard Deviation 

Age (year) 
Control 12 15.66 0.77 

Experimental 13 15.61 0.65 

Height (m) 
Control 12 1.57 0.05 

Experimental 13 1.60 0.04 

Body Weight (kg) 
Control 12 51.90 6.54 

Experimental 13 56.15 7.47 

BMI (kg/m2) 
Control 12 20.93 1.65 

Experimental  13 21.71 2.59 

Sporting Age (year) 
Control 12 2.50 0.67 

Experimental 13 2.30 0.48 

The arithmetic mean and standard deviation values of ages, heights, body weights, BMIs, and 

sporting ages of the male experimental and control groups participated in the study are given in Table 2 

below. 
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Table 2. The arithmetic mean and standard deviation values of ages, heights, body weights, BMIs, and sporting 

ages of the male experimental and control groups 

Group n Arithmetic mean  Standard Deviation 

Age (year) 
Control 12 15.33 0.77 

Experimental 12 15.91 0.66 

Height (m) 
Control 12 1.66 0.08 

Experimental 12 1.74 0.06 

Body Weight (kg) 
Control 12 63.10 9.06 

Experimental 12 66.63 9.62 

BMI (kg/m2) 
Control 12 22.76 2.72 

Experimental 12 21.82 2.47 

Sporting Age (year) 
Control 12 2.50 0.67 

Experimental 12 2.25 0.62 

Table 3. Comparison of dynamic pre-test and post-test values of the female experimental and control groups 

n 
Arithmetic 

mean 

Standard 

Deviation 
t p 

Control 
Dynamic Balance Right FootPre-Test 12 640.48 64.34 

-2.549 <0.05 
Dynamic Balance Right Foot Post-Test 12 652.63 50.53 

Experimental 
Dynamic Balance Right Foot Pre-Test 13 578.28 76.72 

-11.847 <0.001 
Dynamic Balance Right Foot Post-Test 13 735.38 73.27 

Control 
Dynamic Balance Left Foot Pre-Test 12 642.71 61.56 

-2.205 >0.05 
Dynamic Balance Left Foot Post-Test 12 656.01 52.71 

Experimental 
Dynamic Balance Left Foot Pre-Test 13 575.44 68.95 

-9.707 <0.001 
Dynamic Balance Left Foot Post-Test 13 734.98 71.79 

Control 
Dynamic Balance Pre-Test 12 641.59 61.74 

-2.504 <0.05 
Dynamic Balance Post-Test 12 654.32 49.98 

Experimental 
Dynamic Balance Pre-Test 13 576.86 71.65 

-11.653 <0.001 
Dynamic Balance Post-Test 13 735.18 69.70 

While there was a significant difference between the dynamic balance of the right foot pre-test and 

post-test values in the female control group (p<0.05), no significant difference was found in the left foot pre-

test and post-test values (p>0.05). A significant difference was observed between pre-test and post-test 

values of dynamic balance (p<0.05). In addition to that, there was a significant difference between the pre-

test and post-test values of the dynamic balance right foot, left foot and dynamic balance of the experimental 

group (p<0.001) (Table3). 



Ahmet Serhat Aydın- Orcid ID: 0000-0003-4507-2174/ Serkan Revan- Orcid ID: 0000-0002-9056-3514 

Turkish Journal of Sport and Exercise /Türk Spor ve Egzersiz Dergisi  2019; 21(3): 464-473 468
© 2019 Faculty of Sport Sciences, Selcuk University

Table 4. Comparison of static balance pre-test and post-test values of the female experimental and control groups 

n 
Arithmetic 

mean 

Standard 

Deviation 
t P 

Control 
Static Balance Right Foot Pre-Test 12 6.75 2.09 

0.000 >0.05 
Static Balance Right Foot Post-Test 12 6.75 1.65 

Experimental 
Static Balance Right Foot Pre-Test 13 5.07 3.37 

5.926 <0.001 
Static Balance Right Foot Post-Test 13 1.61 1.55 

Control 
Static Balance Left Foot Pre-Test 12 7.66 2.38 

2.646 <0.05 
Static Balance Left Foot Post-Test 12 6.50 1.44 

Experimental 
Static Balance Left Foot Pre-Test 13 5.00 2.48 

6.178 <0.001 
Static Balance Left Foot Post-Test 13 2.07 1.32 

Control 
Static Balance Pre-Test 12 7.20 2.10 

1.765 >0.05 
Static Balance Post-Test 12 6.62 1.36 

Experimental 
Static Balance Pre-Test 13 5.03 2.86 

6.575 <0.001 
Static Balance Post-Test 13 1.84 1.23 

While there was no significant difference between the static balance right foot and static balance pre-

test and post-test values of the female control group (p>0.05), it was found that there was a difference 

between the static balance left foot pre-test and post-test values (p<0.05). In the experimental group, a 

significant difference was observed between pre-test and post-test values of static balance, right foot, left foot 

and static balance (p<0.001) (Table 4). 

Table 5. Comparison of success point pre-test and post-test values of the female experimental and control groups 

n 
Arithmetic 

mean 

Standard 

Deviation 
t P 

Control 
Success Point Pre-Test 12 316.25 17.05 

-.410 >0.05 
Success Point Post-Test 12 317.16 11.30 

Experimental 
Success Point Pre-Test 13 332.61 24.76 

-6.366 <0.001 
Success Point Post-Test 13 352.30 18.60 

While there was no significant difference between the pre-test and post-test scores of the female 

control group, there was a significant difference between the pre-test and post-test values in the 

experimental group (p<0.001) (Table 5). 

Table 6. Comparison of dynamic balance pre-test and post-test values of the male experimental and control groups 

n 
Arithmetic 

mean 

Standard 

Deviation 
t P 

Control 
Dynamic Balance Right Foot Pre-Test 12 667.26 52.98 

-4.713 <0.01 
Dynamic Balance Right Foot Post-Test 12 676.50 52.38 

Experimental 
Dynamic Balance Right Foot Pre-Test 12 663.11 71.28 

-7.966 <0.001 
Dynamic Balance Right Foot Post-Test 12 787.33 51.90 

Control 
Dynamic Balance Left Foot Pre-Test 12 662.65 64.52 

-4.819 <0.01 
Dynamic Balance Left Foot Post-Test 12 677.06 58.49 

Experimental 
Dynamic Balance Left Foot Pre-Test 12 642.86 67.81 

-8.540 <0.001 
Dynamic Balance Left Foot Post-Test 12 786.77 54.71 

Control 
Dynamic Balance Pre-Test 12 664.95 54.71 

-5.802 <0.001 
Dynamic Balance Post-Test 12 676.78 51.43 

Experimental 
Dynamic Balance Pre-Test 12 652.98 67.27 

-8.673 <0.001 
Dynamic Balance Post-Test 12 787.05 52.68 
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A significant difference was found between the pre-test and post-test values of the dynamic balance 

of right foot, left foot and dynamic balance of both male control and experimental groups (p<0.001) (Table 6). 

Table 7. Comparison of static balance pre-test and post-test values of the male experimental and control groups 

N 
Arithmetic 

mean 

Standard 

Deviation 
t P 

Control 
Static Balance Right Foot Pre-Test 12 7.75 2.37 

-.959 >0.05 
Styatic Balance Right Foot Post-Test 12 8.16 2.24 

Experimental 
Static Balance Right Foot Pre-Test 12 6.16 2.94 

7.607 <0.001 
Styatic Balance Right Foot Post-Test 12 2.50 1.67 

Control 
Static Balance Left Foot Pre-Test 12 8.58 2.93 

2.702 <0.05 
Styatic Balance Left Foot Post-Test 12 7.33 2.34 

Experimental 
Static Balance Left Foot Pre-Test 12 7.16 3.15 

5.457 <0.001 
Styatic Balance Left Foot Post-Test 12 3.58 2.50 

Control 
Static Balance Pre-Test 12 8.16 2.44 

1.283 >0.05 
Styatic Balance Post-Test 12 7.75 2.13 

Experimental 
Static Balance Pre-Test 12 6.66 2.87 

8.006 <0.001 
Styatic Balance Post-Test 12 3.04 1.88 

While there was no significant difference between the static balance right foot and static balance pre-

test and post-test values of the male control group (p>0.05), there was a significant difference between the 

static balance left foot values (p<0.05).In the experimental group, a significant difference was observed 

between the pre-test and post-test values of the right foot, left foot and static balance (p<0.001) (Table 7). 

Table 8. Comparison of competition pre-test and post-test values of the male experimental and control groups 

N 
Arithmetic 

mean 

Standard 

Deviation 
t P 

Control 
Success Point Pre-Test 12 492.33 24.42 

.394 >0.05 
Success PointPost-Test 12 491.75 25.48 

Experimental 
Success Point Pre-Test 13 489.00 21.20 

-8.338 <0.001 
Success PointPost-Test 13 525.16 14.68 

While there was no significant difference between pre-test and post-test scores of male control group 

(p>0.05), there was a significant difference between pre-test and post-test values in the experimental group 

(p<0.001) (Table 8). 

Table 9. The correlation between dynamic and static balance values and success results of experimental and control 

group 

Dynamic Balance  Static Balance 

Success Point 
r .358* .243 

p .012 .093 

A significant correlation was found between the success points of the athletes and the dynamic 

balance values (p<0.05). Although there is no significant difference between static balance values and success 

points statistically, a very low level of correlation was observed between them (Table 9). 
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Table 10. The correlation between dynamic and static balance values and success results of control group 

Dynamic Balance  Static Balance  

Success Point 
r .220 .239 

p .301 .261 

No significant correlation was found between the dynamic balance and static balance and success 

points of the athletes in the control group (Table 10). 

Table 11. The correlation between dynamic and static balance values and success results of experimental group 

Dynamic Balance  Static Balance  

Success Point 
r .518** .295 

p .008 .152 

There was a significant correlation between dynamic balance and success point (p<0.01). Although 

there is no significant difference between static balance and success points statistically, a very low level of 

correlation was observed between them (Table 11). 

DISCUSSION 

This study aimed to analyze the affects of 

twelve weeks lasted balance trainings on the success 

of air pistol shooters. At the end of the research, 

results showed that balance exercises increased the 

static balance and shooting success of both female 

and male experimental groups. While a significant 

correlation had been observed between success 

points and dynamic balance values of the 

participants prior to the trainings, after the balance 

training, only a significant correlation was observed 

between success points and dynamic balance values 

of the experimental group. 

Analysing the balance of athletes in terms of 

performance is very important for trainers and 

athletes (25). In this study, it was found that balance 

training increased the dynamic balance in both 

control and experimental groups. It is believed that, 

increase in dynamic balance performance of the 

control group was caused by routine shooting 

trainings. In one of the studies conducted on 

biathlon athletes, it was stated that dynamic balance 

performance did not have a significant effect on the 

shooting performance of biathletes (7). In addition, 

Çağlayan (13) reported that dynamic balance 

practices in young male soccer players increased the 

dynamic balance. Erkmen (19) stated in his study 

where he compared the balance performances of the 

athletes that, balance parameters of the athletes in 

different branches became different. In another 

research on university students who do not do 

physical exercise, it was found that 10 weeks of 

exercises with the Swiss ball, caused a significant 

progress in dynamic balance values (12), of which is 

in parallel to our study. In the researches on 

disabled people, it has been found that balance 

training affected dynamic and static balance 

performances positively (15,39). In a study where 

the effect of balance on performance of elite alpine 

skiers was investigated, it was found that the 

average race scores of the skiers in the experimental 

group were higher than the control group and the 

balance training had a positive effect on the 

performance (3). The dynamic balance data obtained 

via portable platform before and after the 

implemented program showed that, balance exercise 

performances on both balance board and the bosu 

ball improved similarly for both groups (14). In 

another study, it was found that balance training not 

only improve balance performance, but also affect 

quickness and power performance (23). In a study 

on soccer players, it was reported that balance 

training improved the technique and balance 

performance, when balance training combined with 

technique (4). In a study comparing the static and 

dynamic balances of athletes in different branches, it 

was observed that the balance performances of 

soccer players were higher compared to other 

branches (2). In a study comparing the balance 

performances of female soccer players and 

sedentaries, it was stated that there were significant 

differences between the groups and the clubs that 

gained high level of success, also had better balance 

level (24). In a study where the effects of different 

balance exercises on volleyball players' static and 
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dynamic balance performance were investigated, it 

was found that balance exercises increased lower 

extremity muscle stabilization and static balance 

exercises were more effective on balance 

performance compared to dynamic balance exercises 

(18). 

It was put forward that postural balance was 

both directly and indirectly related to rifle stability, 

shooting accuracy and shooting success, and it was 

suggested to implement additional balance training 

programs to improve postural skills of shooters. 

Good level of postural balance has a positive effect 

on the performance of the shooter, as it reduces the 

barrel movement. It is known that balance training 

increased the static balance and shooting 

performance in both men and women (33). In our 

study, no correlation was found between static and 

dynamic balance values of both control and 

experimental groups before balance training, 

however, after the balance training, a correlation 

was found between success point and dynamic 

balance. Aalto et al. (1) found high correlation 

between shooters' static balance and performance 

levels, as a result of their researches. In a different 

study, it was stated that special training including 

balance exercises applied to gun shooters increased 

the static and dynamic balance, and along with the 

increase, positively affected total shooting scores 

(30). Basically, the results of these studies support 

our findings in this study. Similarly, Park et al. (34) 

reported that, balance and breathing training 

applied to air rifle athletes for 6 weeks increased 

their shooting performance. Ball et al. (8) realised 

during their study on elite rifle shooters that, there 

was a correlation between the variables the 

oscillation at aiming point and shooting 

performance. Tutkun (43) stated that the harmony 

between the body and target is related to balance 

and has an effect on the shooting success. In another 

study conducted on the shooters, it was detected 

that the shaking in the body during shooting was 

caused by poor balance performance and this poor 

balance performance occured as a result of not being 

able to perform a complete and accurate series of 

movements requiring hand-eye coordination, 

affected aiming negatively and reduced the shooting 

performance (22,31). Era et al. (16) determined that 

less than 10% change in postural oscillation of elite 

rifle shooters had a decisive role in scores. In the 

study conducted on national air pistol athletes, 

Hawkins and Sefton (27) stated that different foot 

width affected shooting performance, as well as 

postural balance and gun stability. Tang et al. (42) 

concluded that, the postural balance oscillations of 

air pistol shooters were related to their talents and 

elite shooters had an impact on shooting success 

when they achieved to control pistol-hand 

coordination. In another study on pistol shooting 

accuracy, it has been reported that, the differences 

between experienced shooters at different levels 

were not related to the purpose or cognitive 

component of the task, but related to postural 

balance (20). Similarly, a significant correlation was 

found between body oscillations and performances 

of elite male pistol and rifle shooters during a 

competition (32). 

In a study conducted on elite level air rifle 

shooters to determine the most important factors 

identifying the shooting performance, it was 

indicated that postural balance had no direct effect 

on performance, even less than 1% of quality trigger 

squeezing score (29). Zemkova (45) found that 

despite the increase in postural oscillation along 

with fatigue during shooting, it did not effect the 

professional shooters’ accurate shooting 

performances. In a different study, it was concluded 

that fluctuations in body balance oscillation during 

shooting had no affect on the performance of elite 

pistol shooters, and shooters' errors were individual 

and specific, and it has been reported that private 

analysis should be preferred when examining the 

performances of elite level athletes (9). In a study, 

the effects of different stance angles on shooting 

performance was investigated, and no significant 

differences were found (28). In other studies related 

to shooting, Gould et al. (21) stated that there was no 

correlation between cognitive anxiety and shoting 

success, however somatic anxiety affected shooting 

performance. During the shooting, it has been 

proved that the target can be successfully hit by 

reducing the distortion of the arm-elbow 

stabilization in the vector line from the pistol barrel 

to the target (36). In another study conducted on 

police officers, it was found that shooting success 

rates did not decrease during test shootings and 

during the shootings executed right after fatigue 
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exercises (11). Sade et al. (35) applied state-trait 

anxiety and self-control questionnaires on 55 rifle 

shooters and reported that athletes with low levels 

of anxiety had better performance. 

This research has many limitations. 15-17 is 

the age of the study, dealing with the limited 

number of athletes shooting in Turkey are among 

branches of limitations. Another factor that might 

affect the outcome of this study is the movements 

and procedural experiences of the participants in 

balance exercises. In conclusion, it can be said that 

balance exercises increase static balance and 

shooting success in both female and male 

experimental groups. 
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