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Summary. This study aims to determine the differences and to achieve better effect in the sprint 

training, shuttle run and agility on base of running speed of athletes softball. This study uses an 

experimental method with a 2x2 factorial design. Participants in this research were 42 male athletes 

(mean age = 16.88; SD = 1.31), Indonesian high school students. The instruments of this study were the 

base running test and reactive agility testing protocols. Analysis of the data is analysis of variance 

(ANOVA) of two pathways at a significant level α = 0.05. The results of the study are as follows: 

exercise sprint training give better effect to the results of base running extracurricular softball, as 

evidenced by the value of p = 0.036 < 0.05. Participants who have high agility level give a better effect 

than participants who have low agility level on the results of softball extracurricular base running, as 

evidenced by the value of p = 0,000 < 0.05. There is no interaction between the training model and 

agility on the results of softball extracurricular base running, which is evident from the value of p = 

0.634 > 0.05. This research contributes to the field of softball sports, especially in creating an 

appropriate training program to increase the speed of base running in male students by using sprint 

training so that results are more effective. 
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Introduction   

Softball game sport is one of the sports that is included in the physical education 

curriculum, this game requires technical mastery and a long enough game time, so this game 

is included in extracurricular activities (Burhaein 2017b; Srinivasan, Pescatello & Bhat 

2014). The existence of softball extracurriculars in certain schools, the sports teacher or 

extracurricular coaches must be able to master softball material, basic techniques and rules of 
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the game, so that they do not experience difficulties in carrying out these extracurricular 

activities. Physical conditions are the basic needs of every sport. In achieving an achievement, 

physical condition is the initial provision and as a basic basis for participating in sports 

training. In addition, physical conditions are the foundation and barometer of achievement 

and the ability of biomotor or fitness components required by an athlete (Burhaein 2017b; 

Srinivasan, Pescatello & Bhat 2014). Exercise to improve physical conditions can develop 

and improve the physical condition of athletes. Techniques, tactics and psychics can be well 

developed if they have good quality physical condition. Thus, athletes and sportsmen have to 

have a physical condition that is good for excellent physical condition to help them reach 

the achievement of the maximum. The elements of physical condition namely heart and lung 

endurance, speed, strength, agility, flexibility, explosive power, coordination, balance, 

accuracy and speed of reaction (Burhaein 2017b; Srinivasan, Pescatello & Bhat 2014). 

Softball requires an element of physical condition to support the athlete's achievement. If 

analyzed from the movements of running between bases (base running) in softball sports, 

movements from the legs, legs, hips and arms are needed as a balance. An athlete's physical 

condition or initial abilities can be improved through a programmed training process so that 

the desired achievements can be achieved (Dosil, Cremades & Rivera 2014; Hakim, 

Ambardini, Nugroho & Burhaein 2018). The physical condition element is very possible to 

support an athlete's skill level to run to each base in softball games. One of the basic 

techniques in softball games, which is often overlooked in its functions and basic techniques 

so that many do not match what is expected is running speed. Training by applying good and 

appropriate training methods is an effort to increase the ability in running speed base running 

must be done. To make it easy for players to learn without leaving the basic technique of 

running, it is necessary to design an exercise method that suits the student's character. We 

recommend that you first explore the factors that affect the speed of running base running, so 

that the training methods to be applied can be designed properly. Apart from the main 

elements or physical components that must be considered in training are the principles of 

training so that the exercise can be done properly and appropriately. 

Agility is a component of motor freshness that is needed in all activities that require 

speed of changes in body position (Purnomo, Tomoliyus & Burhaein 2019; Young & Willey 

2010). Agility is part of movement skills and sports techniques, especially movements that 

require continued movement coordination. Agility is needed for high adaptability to changes 

in the situation in the game (Purnomo, Tomoliyus & Burhaein 2019; Young & Willey 

2010). Urgently needed agility to change a different position in high speed with good 
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coordination and balance, means that the agility is quite good. This is very closely related to 

softball as an infield or outfield player. High agility is a capital in addition to speed because 

the conditions during the game is very possible once an athlete takes a short decision, it aims 

to outwit your opponent or get a value. 

Sprint training is an exercise that is done with intensity or full speed interspersed with 

rest periods during each training session and completed in a short time, and done repeatedly to 

the maximum on a flat surface and resilient like grass, mat or ground (Phytanza, Burhaein, 

Sukoco & Ghautama 2018; Srinivasan et al. 2014). One form of exercise to improve agility 

is shuttle run. Shuttle run exercises are done as fast as possible starting from one point to 

another by covering a certain distance. Motion elements in shuttle run exercises are running 

by changing the direction and position of the body, speed, balance are components of agile 

motion so that this exercise can be used to increase agility. The advantage of shuttle 

run training is that this exercise is oriented on footwork, speed, which gets a lot of portion in 

this exercise. Agility is the ability for a person to run fast by changing his direction. If a base 

runner has good speed and agility, it will be easy to get points in softball matches. 

Jumping, running, and changing direction speed are specific variables that must be 

treated separately (Nimphius, McGuigan & Newton 2010). The three forms of exercise are 

both having a good influence in increasing running speed, so that it will affect the running 

speed of base running. But on the other hand, base running speed is not only influenced by the 

form of exercise applied. Individual factors (athletes) are crucial to the mastery of the skills 

learned. Several studies report that improvement in running skills or agility as a result of 

increased strength in lower limb muscles (Nimphius, McGuigan & Newton 2010). It needs to 

be studied and examined more thoroughly both in theory and practice through experimental 

research, to find out which form of exercise has better impact on sprint training , shuttle run 

and agility and their influence on the speed of running base running. 

    

Methods  

Participants in this research were 42 male athletes (mean age = 16.88; SD = 1.31), 

Indonesian highschool students. This research is an experimental research, using two groups 

which will receive different treatment (Toomela 2010). The method used in this study is an 

experimental research method using a 2 x 2 feature design (Toomela 2010). The procedure of 

conducting research followed the flow of the implementation of experimental research in the 

form of pretest, treatment, and posttest. Sprint training methods with high intensity and full 

speed interspersed with breaks during each training session. And the shuttle run training 
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method runs as fast as possible starting from one point to another over a certain distance by 

changing the direction and position of the body, speed, balance. Furthermore, the 

experimental research method using this 2 x 2 factorial design, can be described in tabular 

form on the next page.  

Table 1 
Research Design of Experiment 

Attributive Variable (B) 
Manipulative Variable (A) 

Method of Exercise 

Sprint Training (A1) Shuttle Run (A2) 

High Agility (B1) A1B1 A2B1 

Low Agility (B2) A1B2 A2B2 

Source: Analysis data research (2020) 
Information: 
A1B1: Group with high agility treated by using a training methods sprint training.               
A2B1 : Group with high agility treated by using a training method shuttle run.              
A1B2 : Group with low agility treated by using a training methods sprint training. 
A2B2: Group with low agility treated by using a training method shuttle run. 

 

The instruments of this study were the base running test and reactive agility testing 

protocols. The base running test uses instructions from the softball choice sports book Parno’s 

(Parno, 1992) and the journal Sintara’s (Sintara & Sonchan 2015). Reactive agility testing 

protocols. This test is done by giving the opportunity to run according to the instructions of 

the agility test by running as fast as possible, when turning the stopwatch starts to run until the 

final turn (Young & Willey 2010). 

Data collection techniques, prior to the experiment, first male students participating in 

softball extracurricular consisting of 42 people were given agility tests Reactive agility testing 

protocols to measure the level of agility of each student. After the agility data were collected, 

the first step in the analysis was to identify the upper and lower groups using the overall 

score. The sample used was 27 % top score and 27 % bottom score. Two steps to analyze 

included: (1) organizing agility tests in determining high scores and low scores, (2) 

determining 27 % high scores and 27 % low scores by placing them in the same group. This 

group is called the upper group and lower group, thus 27 % upper group and 27 % lower 

group are considered the best for maximizing the differences between the two groups 

(Toomela 2010). After knowing the level of student agility, then 42 students participating in 

softball extracurricular activities were ranked first by sorting from the highest level to the 

lowest level based on the overall student agility results. Furthermore, the sample will 

consisted of 27 % of students who had high agility and 27 % of students who had low agility. 

Then each group was divided into 2 groups again so that it consisted of 4 groups. Based on 
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this, the sample used consisted of 7 people who had high agility and 7 people who had low 

agility were trained using the sprint training method, 7 people who had high agility and 7 

people who had low agility were trained using the shuttle run method. While the rest of 

students who had middle motivation were not included. 

Data analysis technique used for hypothesis testing was the analysis of variance 

(ANOVA) two paths. Hypothesis testing was done with a significance level α = 0.05. Next, to 

compare the average pair of treatments the Tukey test was used (Sudjana 2002). Considering 

that the research data analysis was carried out using ANOVA, before testing, it was necessary 

to conduct a data reliability test and test the analysis requirements which include the 

normality test and homogeneous variant bag test (Sugiyono 2014). 

 

Results & Discussion 

Discussion of the results of this study provides further thought and interpretation 

regarding the results of data analysis that have been stated previously. Based on hypothesis 

testing, the following discussion was produced: 

 

1. There were differences between the softball extracurricular groups that were trained 

using the sprint training exercise and the groups that were trained using the shuttle 

run exercises. 

Table 2 
Result of ANOVA experiment group are trained using the sprint training exercise and the groups that are trained 

using the shuttle run exercises 

 
Type III Sum 

of Squares 
df Mean Square F p 

6.070 1 6.070 5.068 0.036 
 Source: Analysis data research (2020) 

 

Based on the results of the analysis of research data, it was stated that the first 

hypothesis was confirmed that there was a difference in the influence of the softball 

extracurricular groups that were trained using sprint training with the groups trained with 

shuttle run exercises. This could be seen from the results of signification p = 0.036 < 0.05 so 

this result can be interpreted that the sprint training method can increase the speed of base 

running. According to Parno (Parno 1992), sprint training is an effective exercise for 

developing pure speed, reaction speed in sprinter, running skills and coordination of sprinting 

and developing maximum speed and leg muscle strength. To increase the speed, sprint 
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training program in research is done at a distance of 30 meters with the intensity of 

stimulation between sub-maximal and super-maximal, simultaneously stimulated between 5 – 

20 seconds so that the total volume was between 5 – 15 times the competition distance. The 

frequency of stimulation was repeated 5 – 6 times per exercise and 2 – 4 times a week during 

the competitive phase. 

Short sprints often occur during softball games. Running straight is the action most 

often performed on athletes whose shots are less than the maximum, both for hitter 

and runner on each base. Straight line running speed (both acceleration and maximum running 

speed), certain dexterity skills and repetitive running skills are shown to distinguish groups 

from different levels of performance. Professional players become faster over time, which 

shows that running speed is becoming increasingly important in softball base running. Some 

softball-related training has had a positive effect on running ability, leading to the assumption 

that all types of training can be carried out successfully. The aim is to be included in the 

softball training program. Although the principle of specificity clearly exists, some questions 

remain regarding optimal training methods in the larger context of team sports arrangements 

to consider time efficiency. 

Training sprint training was recently conducted on elite softball players have shown a 

positive effect after the training sprint only once a week (Young & Willey 2010). Exercises 

that are done repeatedly with an intensity according to the exercise program will have a good 

effect on both athletes, this will be better if the exercise is done often repeated with repetitions 

and sets that are increasing. Repeated running is mainly classified as anaerobic exercise, but 

the contribution of aerobic metabolism increases with repetition. Sets and repetition must be 

related to distance and intensity when designing a sprint conditioning program. The 

importance of peak speeds increases when the sprint starts from jogging or is not stationary. It 

is also important to remember that 80 – 90 % of the maximum sprint speed is reached after 2 

– 3 seconds. Sprints on base running are very important because runners who pass will create 

value for their team. Other studies have shown positive results when training sprint have been 

done at the beginning of the season or early preseason games. The ability to repeat sprints is 

the ability to do repeated sprints with short recovery intervals (Young et al. 2015). 

Based on expert opinion and the results of the above research obtained in the field, it 

can be concluded that the sprint training method has a better influence in running base 

running on softball extracurricular male students. Besides when training has a short recovery, 

this is also because sprint training provides a more real picture during softball matches, 

because not all hitters create good shots. 
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2. There was a difference in the effect of high agility with low agility on the speed 

of softball extracurricular base running. 

Table 3 
Result of ANOVA high agility with low agility on the speed of softball extracurricular base running 

Type III Sum of Squares df   Mean Square F p 

23.108 1 23.108 19.294 0.000 
 Source: Analysis data research (2020) 

 

Based on the ANOVA test results in the above table, it was shown that the 

significance value of 0.036 ≤ 0.05, then H0 is rejected and Ha is accepted, so it can be said 

there is a difference between the training methods between sprint training and shuttle run to 

base running speed on extracurricular participants softball. Thus the first hypothesis stated 

that the sprint training method is better than the shuttle run method. 

Most agility tests in softball are designed to evaluate the physical quality of the 

players, without cognitive challenges (choice reactions). The softball field in the form of a 

square crossing with a 90° turn, in a running strategy back and forth, sideways, and back with 

maximum intensity is the usual exercise used. Several studies have reported 

that professional players have better dexterity skills compared to players with lower standards 

(Francova et al. 2013; Pramantik & Burhaein 2019). Means that action and decision making 

are important elements in developing the ability to express speed and agility in match 

conditions. 

Expert opinion also shows the importance of high agility in sports games. They 

emphasize the fact that the speed of movement is only one component of complex motor 

abilities called agility (Francova et al. 2013). Agility often includes running in a straight line 

or intentional change of direction quickly. The basic definition of agility is too simple, 

because it is now considered to be far more complex not only involving speed, but also 

balance, coordination, and the ability to react to changes in the environment, so high agility is 

needed to meet all of these. High agility as rapid whole body movement with changes in 

speed or direction in response to stimulus, based on the conception that agility has a 

relationship with physical and cognitive components (Wallace, Kernozek & Bothwell 2007). 

Agility context not only consist of changes in the ability of the direction but also the 

perception and decision-making. In much the same way as expression of speed, agility in the 

context of team sports is multifactorial. This implies that the development of agility in sports 

games is very important for optimizing the preparation of sports players. 
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From some experts it can be concluded that high agility is needed in sports by 

involving speed, coordination, balance and direction changes quickly. High agility is needed 

for softball players, especially base runners who have to make decisions quickly to get 

points. This must be complex for all softball players, ranging from speed to high agility. 

 

3. There was no interaction between the methods of sprint training, shuttle run and 

agility to the speed of running base running in male students extracurricular softball. 

Table 4 
Result of ANOVA interaction of training methods and agility towards the results of base running 

Type III Sum of Squares df Mean Square F p 

0,280 1 0,280 0,233 0.634 

 Source: Analysis data research (2020) 

 

Based on the ANOVA test analysis results above, it can be seen that the value of p = 

0.634 ≥ 0.05, then H0 is accepted and Ha is rejected. So that it can be said that there is no 

interaction between the two sprint training exercises, shuttle run and agility on the results of 

the running students' softball extracurricular students. Thus the third hypothesis stated that 

there is no interaction between the two sprint training exercises, shuttle run and agility on the 

results of the softball extracurricular base running. The following is a graphic image that 

shows the absence of interaction between the two sprint training exercises, shuttle run and 

agility towards the results of the softball extracurricular base running. 

Based on the analysis of research data, it was stated that the third hypothesis showed 

no significant difference between the interactions of the two sprint and shuttle training 

exercises on running speed based on the extracurricular softball of male students. 

The results of the first hypothesis indicate that the sprint training method gives a better 

effect than the shuttle run training method to give effect to all base run speeds running 

extracurricular softball. While the second hypothesis shows that students with all the agility of 

the high category are better than students with the lower category of running speed based on 

extracurricular softball. 

The third hypothesis showed no significant difference between the interaction of 

practice sprint training, shuttle run and agility on to the velocity base running extracurricular 

softball.  This can be seen in the result p = 0.634 > 0.05 so that from these results it can be 

stated that there is no interaction between the training method and the agility of 

the softball extracurricular base running ability. Exercise sprint training aims to improve the 
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speed of running, exercise programs sprint training in this study conducted with a distance of 

30 meters, with the stimulus intensity between the maximum and super maximum sub., 

simultaneously stimulated between 5 – 20 seconds so that the total volume is between 5 – 15  

times the competition distance. The frequency of stimulation is repeated 5 – 6 times per 

exercise and 2 – 4 times a week during the competitive phase. 

The effect of sprint training, on softball players, can benefit more by conducting sprint 

training that is similar to the developmental model used in strength training and by world-

leading athletic practitioners (Dosil et al. 2014). So the sprint training exercises use training 

programs that each session places an increasing burden with rest periods between reps and 

sets. The impact of sprint training exercises gives better results because it matches the game 

strategy. Many extracurricular softball players whose shots have not been maximized, this can 

be tricked by running with all their strength to immediately reach the base in front of him. 

Shuttle run or run back and forth is one way to improve the speed and agility (Wirat 

Sonchan & Pratoom Moungmee 2017). Through this exercise, anaerobic fitness will be better. 

The shuttle run training is oriented to footwork speed and is easier to remember so that the 

athlete can concentrate fully on running speed and if done continuously the athlete will be 

accustomed to sharp turning angles in 1800 (Deane, Chow, Tillman & Fournier 2005). Thus, 

through the test shuttle run agility of feet can be measured. 

Shuttle run in this study was carried out at a distance of 10-10-10 m. To increase 

agility, an exercise program is carried out with sub-maximal and super-maximum intensities 

with stimulation duration between 5 – 20 seconds so that the total volume is between 5 – 15 

times the competition distance. The frequency of stimulation is repeated 5 – 6 times per week 

per exercise, 2 – 4 times per week during the competitive phase. Based on some of the 

explanations above, it can be concluded that the sprint training and shuttle run methods are 

different training methods in increasing agility. Therefore, the use of the sprint training 

method and shuttle run have different effects on increasing agility in softball extracurricular 

participants.  

  

Conclusion    

Based on the results of the research and the results of data analysis that have been 

carried out, the following conclusions are obtained: 1) There is a difference between the sprint 

training method and the shuttle run of the base running speed of the softball extracurricular 

male students; 2) There is a difference between high agility and low agility towards base 

running speed in softball extracurricular male students; 3) However, there is no interaction 
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between sprint training, shuttle run and agility on base running speed in softball 

extracurricular male students. This research contributes in the field of softball sports, 

especially in creating an appropriate training program to increase the speed of base running in 

male students by using sprint training so that results are more effective. 
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