The Relationship of Squeeze Strength and Arm Explosion Power to the Ability of Forehand Drive in Tennis Court
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The abstract This study aims to determine the relationship between the strength of the squeeze of the hand and the explosive power of the arm on the ability of forehand drive in playing tennis. The study population was all students of the Faculty of Sport Science State University of Makassar with a sample of 40 people. The sampling technique used was purposive sampling. Based on data analysis, there was a significant correlation between hand squeeze strength and arm explosive power to the ability of forehand drive in the tennis playing field of the students of the Faculty of Sport Sciences State University of Makassar.
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Introduction 
Motion skills are the ability to make movements efficiently and effectively. Motion skills are an expression of the quality of coordination and control over the body parts involved in movement. The term motor skills has a more specific meaning in sports activities. Godfrey and Kephart (1969: 8) put forward motion skills as follows: " Motor skill is a motor activity limited in extent and involves a single movement or a limited group of movements which are performance with high degrees of protection and accuracy. "Motion skills are defined as limited motion in space and the influence of a single or series of movements, in their appearance with a high degree of precision and precision. So the more complex the pattern of motion that must be done, the more complex the coordination and control of the body that must be done and this means that it is also more difficult to do. Motion skills are obtained through a learning process that is by understanding movements and making repetitive movements accompanied by an awareness of the mind of whether or not the motion has been carried out.
Achievement of forehand drive in a good game of tennis can be achieved with the existence of good physical abilities. Understanding physical abilities in sports are all physical abilities that determine the achievement of realization through personal ability. With physical abilities, of course, consist of physical elements whose roles vary from one branch to another, so also the basic techniques in one branch of sport must be different. The physical component of an athlete plays a very important role in his training program. The training program must be well planned and systematic and aimed at improving the physical fitness and functional abilities of the body system so as to enable athletes to achieve better performance (Marrow, 1997: 1).
Another factor that can help in forehand drive capability is the explosive power of the arm. The explosive power of each person's arm will be different, and the stronger and faster a person's muscles, the higher the work activities that can be carried out, and can obtain maximum work results in accordance with the objectives to be achieved. Likewise in doing forehand drive , the stronger and faster the arm of a tennis player, the forehand he has can kill the steps. This research discusses the relationship between arm explosive power and hand wringing strength on the ability of forehand drive in playing tennis.
The basic principle in playing tennis is to hit the ball over the net and enter the opponent's playing field. In hitting the ball, efforts will be made to make it difficult for the opponent to return it, so that the opponent blows off the field or engages on the net. Thus will get the value of the blow done. Every mistake in making a blow, resulting in the acquisition of those who did not make a mistake.
Analysis of the movement of the forehand drive in playing tennis shows that the racket is an extension of the player's arm, which is connected by grip. Grips for each player greatly affect the movements that occur on the racket as a tool of playing tennis. Besides that, the movement of hitting the ball from the grip ( grip ) needs to require pressure to achieve maximum forehand results. Hands and arms are a unity that must not be separated in playing tennis. The hand functions as a grip on the racket while the arm functions in swinging the punch.
Field tennis game is a series of movements and moves by the body in moving a ball alternately with others. Game that uses tools or rackets by moving the ball in turn. This game can be played by two people called singles and four people called doubles, both women and men, from children to adults, (Husni, 1990). The game of basic tennis is focused only on how to hit the ball with the racket and swing the racket, this is inseparable from the method of playing approach to support the basic techniques that are good and right in the game of tennis (Nurkadri, 2019) .
Field tennis is not just hitting the ball so that it can cross the net or net and dropping the ball within the playing field of tennis court, but to make a stroke or blow on a ball coming or reflecting a ball launched in a game. Husni, et al (1990) said several things that need to be considered as a basis in playing tennis, as follows: (1) concentration, especially in the hands and eyes, (2) how to hold the racket, (3) swing the racket, (4) motion feet, (5) moving the body, and (6) using taste.
Basic techniques which must be mastered first before studying the punch forehand drive that grip or squeeze the hand ( grip ): (1)  easten grip  : The handle or squeeze the hand is better to express and be able to play with balls of tall nor short. To determine this eastern grip method , in Sportive magazine (1991) it is described as follows: (1) hold the racket on the neck with the left hand and right hand for the left-handed player, (2) place the palm used behind the grip of the fingers attached. encircle the grip of the racket, (3) its position as if shaking hands with the racket and give the solidity of the hand to the racket, and (4) maintain that the grip of the hand grip with the racket does not waver during a blow, ( 2) Continental grip : Continental grip or continental hand made popular by the player Pancho Gonzales.
Grip or squeeze hands continental , described by Magethi (1990) as follows: (1) hold the racket with the left hand (the hand that did not used to play), (2) place the palms like the letter "V" between the thumb and forefinger on top racket , then fold your fingers tightly around the racket, and (3) maintain the hand squeeze position so that it stays firm in every stroke . (3) The handle or squeeze the hands of western : The handle or penggaman western developed on hard courts in California where the players cope with high balls by using a spin. Since then, the Western hand press has continued to grow.
Strengths and weaknesses of this hand squeeze, in sportsmanship magazine (1991), the strengths of western hand squeeze are stated, among others: (1) makes it easy for players to hit the ball with a top-spin , and (2) it is good to do the forehand attack and punch fast and balls of any shape and different heights. While the weakness wring hands westerns , among others: (1) it is difficult to overcome the balls flat, low and balls wide, because the position of the wrist leads to the floor or into, (2) game that uses wring hands of western difficulty making a stroke backhand in fast because the field of racket is only one side only, and (3) in the game less agile and difficult when in front of the net, even though the punch and the forehand is hard.
Muscle strength is needed in doing movements such as: pulling, throwing, rejecting, pushing and lifting. These movements arise due to the contraction of muscles lengthening, shortening, moving away, approaching body parts, and circular movements in all directions in a 360 ° angular range (Hardiyono & Nurkadri, 2018). A forehand is carried out with a firm hand from the position of the body, and several things that need to be considered in a forehand stroke : (1) Ready position , (2) Back-swing racket , (3) Hitting motion.
One component that must be possessed by a tennis player is strength, strength is the driving force of every physical activity. Harsono (1988: 40) argues that: "Strength is the ability of muscles to generate tension in a prisoner. Muscle strength is the ability to develop maximum energy in maximum contractions to overcome resistance or load. Strength is very important in supporting the playing of tennis, especially forehan drive . The reason why strength is very important is because: (1) because strength is the driving force of every sporting activity, (2) because strength plays an important role in protecting players / people from possible injury, and (3) because the strength of the player will be able to run more efficient, hit harder, so can the stability of the joints (Harsono, 1988).
Type of power according to Bompa (1983) classifies as follows: (1) general strength (general strength), (2) specific strength (special powers), (3) maximum strength (maximum strength), (4) muscular strength (muscle strength) , (5) power (explosive power), (6) absolute strength (absolute strength), and (7) relative strength (relative strength).
Explosive power is also known as explosive power which is very needed in various sports. Fox (in Razak, 1993: 6) argues that: "Explosive power is the ability of a person to display maximum work per unit of time. Therefore explosive power is expressed as work done per unit of time, so there is a functional relationship between energy power and work. "
The explosive power that is developed in the field of sports in the field of tennis, especially forehand drive, is the ability of the arm to do hard or maximal strokes, so that it does not only hit with full force but quickly. Thus it can be said that explosive power is the ability of muscles to exert maximum strength in a fast time. The combination of strength and speed, then the ability to create explosive power or power that is done quickly or strongly.
 
Method 
This research was classified as a descriptive correlational study. The population in this study were all students of the Faculty of Sport Science State  University of  Makassar. The sample used was male students of the Faculty of Sport Science, State  University of  Makassar who had programmed and passed 40 tennis courses using purposive sampling techniques.
The test instruments used in the study were based on reference tests issued by KONI Pusat (2004) , as follows: (1) Hand squeeze strength test using a hand grip dynamometer test; (2) arm power test using medicine ball put test ; (3) Test forehand drive ability in playing tennis. The collected data was analyzed statistically, processed through a computer in the SPSS version 12.00 program with a significant level of 95% or : 0.05, with the requirements analysis test using the Kolmogorov-Simirnov Test.
 
Discussion 
Correlation of Squeeze Strength on Forehand Drive Ability in Tennis Court Games
The results of the correlation analysis test the strength of the hand squeeze on the ability of the forehand drive in the tennis playing field of the students of the Faculty of Sport Science, State  University of  Makassar. Correlation value is obtained (r0 ) 0.577 with a probability level (0,000) < 0.05, while for the t test to test the significance of constants and dependent variables (squeeze strength). The  tcalculated value of 2,100 is seen in the attachment of the Sig / significance column of 0.043, or the probability is far below 0.05 then HO  is rejected and H 1 is accepted. Thus there is a significant correlation between the strength of the hand squeeze on the ability of the forehand drive in the tennis playing field of the students of the Faculty of Sport Science, State  University of  Makassar.
Strength is the basis of all existing physical components, as stated by Halim (2004: 18) that: "strength is the ability of a person to use his muscles to take the burden while working."
The basic technique that must be mastered before learning the forehand drive is grip or hand grip . The hand functions to be able to hold the racket, the racket is an extension of the players arm, which is connected by grip. The racket works well when the hands have good physical abilities. Therefore, the strength of each player's hand squeeze will be very helpful in playing field tennis. On the other hand, if the strength of the squeezed hand is not good or bad, the result of a punch in playing tennis is not optimal .
              The performance of the muscles in the hand will greatly affect the forehand drive because if when making a forehand, the grip is less strong then the result of the blow is less than optimal or not directed. The way to hold the racket governs how to play. Therefore, the hand that is used as a racket grip needs to have muscle strength. In the game of tennis, the technique in grip or grip is divided into several ways, namely: (1) easten grip , (2) continental grip , and (3) weasten grip . The three grip techniques are adjusted to the abilities possessed by the player. However, all forms of grip techniques can all be carried out when the hand has the physical ability of the hand squeeze strength . Physical fitness related to health which contains various forms of motion exercises and forms of cardiorespiratory endurance, muscle strength and endurance and flexibility (Nurkadri, Valianto, & Novita, 2019) .
Correlation of Explosive Arm Power to the Ability of Forehand Drive in a Tennis Court
The results of the analysis of the correlation test of the explosive power of the arm to the ability of forehand drive in the tennis game of the students of the Faculty of Sport Science, Makassar State University Correlation values ​​obtained (r0 ) 0.520 with a probability level (0,000) < 0.05, while for the t test to test the significance of constants and dependent variables (arm explosive power). The value of tarithmetic  obtained 3.922 is seen in the attachment column Sig / significance is 0,000, or the probability is far below 0.05 then HO  is rejected and H1 is accepted. Thus there is a significant relationship of arm explosive power to the ability of forehand drive in the tennis game of the students of the Faculty of Sport Science, State  University of  Makassar.
The ability of a tennis player in a game is to aim a punch strongly and quickly using a racket. The main goal in achieving a forehand drive is to keep the opponent from returning the blow and to always kill the opponent's movements.
The hitting motion on a tennis court game is the body rotated sideways according to holding the racket according to the direction the ball is coming. The racket is swung back ( back-swing ) with a shoulder-high frame . The opposite leg with the hand that swings the racket backward, is moved forward towards the net pointing at the area where the ball will be hit. (Mangundap, 1993).
Therefore, the arm in conducting forehand drive needs to be supported by the physical condition of the explosive power. Explosive power is a combination of two physical components, namely strength and speed, the intention is the ability to direct maximum energy in a short time. Fox (in Razak, 1993: 6) argues that: "Explosive power is the ability of a person to display maximum work per unit of time. An important element in explosive power is muscle strength and muscle speed in exerting maximum power to overcome resistance, so that it can be concluded the limit of explosive power is the ability of muscles to exert maximum strength in a very fast time.
Muscle performance in performing a racket swing and when making a shot when the ball is bouncy will get stronger and faster strokes. The ability of a swing racket from behind ( bakc-swing ) is a square to do the results of a blow that will be directed at the desire of a player. Therefore the arm's explosive power will greatly help a player when making maximum forehand blows .
The Relationship of Squeeze Strength and Arm Explosion Power to Forehand Drive Ability in Tennis Court Games
Based on test results data regression analysis wring arm strength and explosive power arm on the ability forehand drive on the game of tennis courts at students of the Faculty of Sport Sciences, State University of Makassar obtained pattern of relationships between the variables studied expressed by multiple regression equation y = 0,316 + 0,328X 1 + 0.319 X2. This equation provides information that if there is an increase or improvement in the strength of the hand wringing and the explosive power of the arm it can cause changes or increase the ability of forehand drive in tennis. The results of this analysis also obtained a regression value (Ro) of 0.590 with a probability level (0,000) < 0.05, for an R Square value (coefficient of determination) 0.348. This means that 34.8% of the forehand drive ability in playing tennis is explained by the strength of the hand squeeze and the explosive power of the arm. While the rest (100% - 34.8% = 65.2%) is explained by other causes. From the Anova test or the F test, the F count was 9,879 with a significance level of 0,000. Because the probability (0,000) is much smaller than 0.05, the regression model can be used to predict the ability of forehand drive in playing tennis (can be applied to the population where the sample is taken). As for the t test to test the significance of constants and dependent variables (the ability of forehand drives in tennis court games). Tcount obtained 3,304 shown in the attachment column Sig / significance is 0,000, or probability far below 0.05. Then HO is rejected and H1 is accepted or the regression coefficient is significant. Thus there is a significant relationship between the strength of the hand squeeze and the explosive power of the arm for the ability to forehand drive in the tennis game of the students of the Faculty of Sport Science, State  University of  Makassar.
Forehand drive in a tennis game is hitting the ball with the front of the racket from the outside of the side of the body towards the inside. In the stroke movement, there are two things that need to be considered, namely; how to hold the racket and how to hit the ball with a forehand . The two things can not be separated in making punches, because one unit that is owned in the upper body structure, namely the hands and arms. The performance of the two elements will greatly influence the forehand. Both elements of the body structure need to be supported by physical conditions, namely the hands need the physical ability of strength and the arm is supported by the physical ability of explosive power.
The strength of the hand squeeze will help in griping the racket so that the racket does not easily come loose and facilitate ball control in hitting and anticipating the arrival of the ball. Strong hands will be very helpful in grip (grip) in the game of tennis. Besides that, in the game of tennis there are three ways to hold the racket technique, certainly not all of them are able to hold the racket properly if the hands they have are less than their physical abilities. Iskandar (2004: 24) says that: "The way the grip of a racket can dictate the playing method." The movement of the racket will be better directed if the grip possessed by the tennis player is supported by the physical ability of the squeeze strength. Therefore the strength of the hand wring will help in gripping on a racket which is used as a hitting tool in playing tennis.
Thus the squeeze strength and explosive power of a tennis player's arm will be very helpful in forehand drives in playing tennis. The combination of how to hold with the support of the physical ability of strength and when performing blows with the support of explosive power of the arm will provide the accuracy of a forehand drive.                                         
 
Conclusion
After conducting the research, the following conclusions are made: (1) There is a significant correlation between the strength of the hand squeeze and the ability of forehand drive in the tennis playing field of the students of the Faculty of Sport Science, State  University of  Makassar; (2) There is a significant correlation between arm explosive power and forehand drive ability in tennis playing field for students of the Faculty of Sport Science, Makassar State University; and (3) There is a significant relationship between the strength of the hand squeeze and the explosive power of the arm to the ability of forehand drive in tennis playing field for the students of the Faculty of Sport Science, State  University of  Makassar.
From these conclusions, suggestions are made: (1) it is expected that the trainers and athletes will be able to know and understand the training methods that need to be applied in accordance with the basic techniques in playing tennis, (2) for the Pelti Provincial Management to be able to accommodating regular competition schedules at the regional level to international level, so that it can help the athlete's development and provide evaluation results for each coach, (3) for athletes, to be able to correct themselves in an effort to improve the ability of their shots or in every move for achievement which is more optimal and (4) it is hoped that this research will receive further study in order to be able to contribute more to the world of sports science and the development of sports achievements, especially in the field of sports playing tennis.
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