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 Abstract   

 The objective of this study was to find out the effect of homemade pulley resistance training on 

shooting accuracy and throwing power among Bahir Dar university female handball players. 

The study applied quantitative research approach and employ experimental design to attain the 

intended objectives. For this study the researcher has selected all 20 female handball players 

who participate in Bahir Dare university female handball team as a sample by using 

comprehensive sampling methods. Thus  players were  assigned randomly  into two groups,  10  

of  them  experimental  and the rest  10  as  control group. They  were  in  the  age  category  of  

19  up  to  20  years. Upper body cable pulley resistance training program with Eccentric 

overload  was administered  three  days  per  week  for  about  eight  consecutive  weeks each  

lasting  40  to  60  minutes for  the  experimental  group  in addition to the regular training 

program and the control group has only received the previously regular training  program. 

Subjects  were  measured  on  shooting accuracy, power throw, and upper body strength(1RM) 

on two occasions first before administration of upper body cable pulley resistance training(EO) 

as pre-test and after 8 weeks of the  training  as  post-test. The data collected from the study 

subject was analyzed using SPSS software version 23.0 by paired t-test with level of significant 

0.05.  The  results  showed  upper body cable pulley resistance   training with eccentric 

overload  significantly  improved   muscle  strength, power throw and  shooting accuracy in 

Experimental Group  at (p<0.05). But no  significant  differences  were  found  in  all  of  the  

variables  in  CG  (p>0.05). Based on this finding, it can be concluded that eight week 

homemade cable pulley resistance training with eccentric overload helps to improve upper 

body strength, shooting accuracy and power throw of female handball players. 

 

Key words: homemade cable pulley resistance training (EO), upper bod strength, shooting 

accuracy and power throw.  
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                            CHAPTER ONE 

                                 Introduction 

 1.1.   Background of the study 

Team-handball is an Olympic, fast pace ball sport with many offensive and defensive actions 

throughout a game, with the main objective of scoring more goals than your opponent in order 

to win (Wagner et al., 2014). The sport is very demanding and requires superior physical skills 

including jumping, diving, blocking, sprinting, ball control, agility and throwing (Chelly et al., 

2010). Throwing ability is one of the most important physical skills for a handball player, in 

order to score goals (Gorostiaga et al., 2005). The combination of throwing velocity and 

accuracy is two of the most important factors when it comes to scoring, because a fast and 

accurate throw at the goal gives the defenders and goalkeeper less time to parry the shot 

(Gorostiaga et al., 2005). 

Team handball is a sport that requires physical efforts of high-intensity and of short duration 

with a strenuous contact and a particular ability to make and repeat explosive muscular 

contractions. During a handball match, more than 825 high intensity actions can be performed, 

requiring a high level of strength (Karcher, C and Buchheit, M., 2014). Maximal strength, 

power and throwing velocity are considered as major determinants of success in elite handball 

players. Hence, handball coaches should perform specific handball conditioning, including high 

intensity exercises such as resistance training  to develop these physical qualities (Chelly et al., 

2010, Granados et al.,  2013). RT involves the use of wide range of resistive loads and a variety 

of training modalities (i.e., throwing with regular balls, throwing with a medicine ball, Olympic 

weightlifting, elastic band training and plyometric training) aimed at developing maximal 

strength and/or muscular power. 

Muijtjens et al. (1991) noted that the combination of ball velocity and accuracy in throwing is 

one of the most important factors and has a decisive role in scoring. Three basic components 

have an effect on the efficiency of arm throwing ( Gorostiaga et al. 2005): throwing technique, 

the timing of consecutive actions of body segments and upper and lower limbs‟ muscle strength 

and power. In handball, the players predominantly use only one arm and it could be presumed 
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that training in different sports will induce different effects on arm strength (Bencke et al. 

2002). 

Maximal strength and force production of upper extremities depend more on body mass, BMI 

(Gorostiaga et al. 2005) and body size (Van den Tillaar &Ettema 2004). Higher fat free mass 

gives an advantage in absolute maximal strength and muscle power (Gorostiaga etal. 2005) and 

partially explains the difference in handball throw velocity between experienced and novice 

players (Van den Tillaar & Ettema 2004, Granados et al. 2007). Throwing distance relates 

strongly to muscle power and throwing velocity, body mass and fat free mass (Van den Tillaar 

& Ettema 2004). Explosive power is a crucial factor in ball throwing and throwing technique is 

an important contributor to its successful execution (Falk et al. 2004). 

Muscle strength and power are critical in competitive team sports as these abilities are the basis 

of specific actions that determine performance (i.e. throwing, jumping, running and hitting). In 

these sport modalities, that include handball, players are required to repeatedly carry out short, 

explosive efforts such as accelerations and decelerations during sprints with changes of 

direction. Handball involves high-intensity short duration exercise, requiring a well-developed 

aerobic fitness, speed and strength (Massuca et al., 2014). Therefore, new training methods are 

continuously being sought to improve the ability of skeletal muscles to develop explosive 

strength (Perez-Gomez et al., 2013). Common exercises for explosive-strength improvement 

include plyometric, ballistic exercises and weightlifting (i.e. power snatch). 

As an alternative to these traditional methods, inertial-resistance training emerges as a paradigm 

that can be applied through different systems, such as flywheel devices. A training method to 

develop strength that has increased in popularity during the past decades is flywheel training. 

Such devices consist of one or more flywheels connected to a rotating shaft. By pulling a band 

wound on a shaft, the flywheel starts rotating. The concentric muscle activation thus transfers 

kinetic energy to the flywheel. When the band is pulled to its maximum length, the flywheel 

continues to spin and winds the band on the shaft again requiring eccentric muscle action to 

slow the kinetic energy of the flywheel.  

Flywheel devices provide a gravity-independent stimulus (Alkner et al., 2003; Trappe et al., 

2004) that in addition allows for brief episodes of eccentric-overload (EO) ( Tesch et al., 2004). 

MarotoIzquierdo, Garcia-Lopez, and de Paz (2017) reported significant increases in strength 
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and muscle power, vertical jump height and running speed after 6-weeksof lower limb flywheel 

resistance training. The increases in muscle power, running speed and muscle hypertrophy were 

greater than with standard resistance training (Maroto-Izquierdo, Garcia-Lopez, & de Paz, 

2017). In addition, Sabido, Hernandez-Davo, Botella et al. (2017) observed increases in muscle 

power after 7-sessions of lower limb flywheel resistance training in amateur handball players. 

To the knowledge of the researcher,  Bahir dar  university  female handball  players have 

problem of shooting accuracy and throwing power Therefore, the aim of this study was to 

analyse the effects of homemade pulley Resistance Training on shooting accuracy and throwing 

power of Bhair dar university female handball players 

 1.2.     Statement of the problem 

Handball is an intermittent and vigorous contact sports game that requires high-intensity efforts 

in a short period of time, where players jump, run, and throw the ball at high velocities, 

followed by low-intensity or rest moments (Gorostiaga, EM et al., 2006). Therefore, it seems 

that high levels of muscle strength and power during high-intensity movement activities 

combined with a well-developed aerobic capacity enabling a quick recovery within low-

intensity or rest moments are important determinants for successful participation in elite 

handball (Aguilar-Martinez, D et al., 2012). 

Throwing  is  accepted  as  one  of  the  most  important  technical  skills  in competition-based  

team  handball  and  it  is  the  main  determinant  in  all  kinds  of behaviors  displayed  by  

players  (Zapartidis  et  al.,  2009).  Throwing velocity is highly important for the success in 

handball. As the faster the ball is thrown to the target, the less time defenses and goalkeeper will 

have in order to clear the shot (Gorostiaga  et al.,2005). It is expressed that upper and lower 

extremity muscular force and power is the most  important  factor  for  an  effective  arm  

throwing  velocity  (Joris  et  al.,  1985). Similarly Granados  et  al.,  (2007)  have  established  

that  there  is  a  positively  significant relation  between  the  standing  throw  velocities  and  

1RMBP  values  of  female  handball players competing at elite and amateur level.  

In handball, the goals coring ability substantially depends on ball velocity and throwing 

accuracy. Throwing velocity and accuracy are the main performance parameters during the 

game in handball (Bayious & Boudoulos, 1998). But, some researchers for example (Eliasz, 
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1999) suggested that there exists a significant negative correlation between velocity and 

accuracy. 

Maximum velocity is a dominant factor in the performance of overarm throwing (van den 

Tillaar R, Ettema G., 2003).To improve this characteristic, different training programs based on 

the principles of overload, either by resistance or by velocity of the exercise, can be employed 

(van den Tillaar R., 2004).In overarm throwing sports like cricket, baseball, and team handball, 

resistance training appears to have a positive effect on throwing velocity (Adams TB et al., 

1998).  

(Marques et al., 2007) examined the relationship between ball throwing velocity and dynamic 

strength and power, the results of this study showed that throwing velocity of elite team 

handball players is related to maximal dynamic strength, peak power, and peak bar velocity. 

Therefore, a training routine that is resigned to improve ball throwing velocity in team handball 

players should include exercises that are aimed at increasing both strength and power in the 

upper body. Therefore, when the researcher observes Bahirdar university female handball 

players in their regular training they have the problem of performance in shooting accuracy and 

throwing power. The  researcher  thought  that  if  the  number  of sessions  given  in  a  week  

was  increased  with  contents  of  resistance  exercise,  it  would  have influence  on  shooting  

accuracy and throwing power otherwise  the  situation  made players  to have poor  shooting 

accuracy and throwing power. Therefore, the purpose of this study was to determine effects of 

homemade pulley Resistance Training on shooting accuracy and throwing power of bahir dar 

University female handball players.                      

1.3   Objective of the study 

  1.3.1 General objective 
 To investigate the effect of homemade pulley resistance training on shooting accuracy and    

throwing power of Bahir dar university female handball player. 

1.3.2     Specific objective 
1) To examine the effects of homemade pulley resistance training on upper body strength and 

power of handball players. 



5 
 

2) To explore the effect of homemade pulley resistance training on throwing power of handball 

players.  

3) To revealed effect of homemade pulley resistance training on shooting accuracy of handball 

players. 

  1.4 Hypothesis 

The study has attempted to test the following hypotheses. 

1. H1.1: Homemade pulley resistance training would have significant effect on upper body 

strength and power of handball players. 

2. H0.1: Homemade pulley resistance training would have no significant effect on upper 

body strength and power of handball players. 

3.  H1.2: Homemade pulley resistance training would have significant effect on throwing 

power of handball players. 

4. H0.2: Homemade pulley resistance training would have no significant effect on 

throwing power of handball players. 

5. H1.3: Homemade pulley resistance training would have significant effect on shooting 

accuracy of handball players.  

6. H0.3: Homemade pulley resistance training would have no significant effect on shooting 

accuracy of handball players.  

 

  1.5    Significance of the study 

 It encourage handball player to engage in homemade cable pulley resistance training 

(EO) to boost their upper body strength and power. 

 It creates awareness the contribution of homemade cable pulley resistance training (EO) 

to the performance of hand ball players. 

 To alert Ethiopian coaches, sport professionals and researchers the effectiveness of 

homemade cable pulley resistance training to improve handball player performance. 

 It shows the importance of eccentric overloading on homemade cable pulley resistance 

training for best performance in team handball.  

  It helps to those who pursue similar studies  
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        1.6   Delimitation of the Study 

 The study was delimited to Bahirdar university female handball players, aged between 

19 to 20 years.  

 The study was focused on upper body resistance training with Eccentric overload, not 

included lower body. 

 The Selected dependent variables were handball shooting accuracy and throwing 

power.  Whereas independent variable was delimited to homemade pulley resistance 

training with eccentric overload. 

        1.7 Limitation of the study 

 The researcher didn‟t have previous experience and it would affect the process of the 

study. 

 Lack of sufficient studies conducted up on homemade cable pulley upper body 

resistance training with eccentric overload on female team handball player to improve 

performance 

 Small sample size for both experimental and control group would affect the influence 

of analysed statistical results. 

 The influence of certain extraneous variables like life style, daily routine work, diet, air 

resistance and other factors on the results of the study were not controlled.    

         1.8    Operational definition of terms 

 Explosive power:  is the highest peak power output one is capable of generating under a 

given set of conditions. 

 Flywheel; revolving wheel specifically designed to store rotational energy.  

 Inertia; resistance of an object to any change of its velocity. 

 Iso-inertial: When loads remain constant throughout an exercise. 

 Kinetic energy; the energy of an object in motion. 

 Maximal mechanical power output training (Pmax training)-  is a strength training 

methods utilizes the load that elicits one‟s maximum mechanical power output of a 

given exercise. 

 Muscular strength - is  the  explosive  strength  of  lower  and  upper  limbs  that  

provides  force during handball sport. 
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 One Rep Max: The maxim weight that an individual can lift during one repetition. 

 Power - the ability to effectively integrate strength and speed to produce movement so 

as to throw or to jump. 

 Pulley; Rotational wheel over which a belt or rope is pulled. 

 Resistance training:  any exercise that causes the muscles to contract against an 

external resistance with the expectation of increases in strength, tone and mass. 

 Shooting accuracy:    Shot or throw is the culmination of offense aimed at scoring a 

goal. 

 Throwing  power  -  the  ability  of  upper  limbs  of  a  player  to  put  the  ball  long  

and Accurately. 

            1.9.   Organization of the Study 

This experimental research was organized in five chapters. .  Chapter one is an introductory part 

of the paper in which background to the research was described and the problems to be 

researched was identified. It  also  comprises  the  statement  of  the  problem, general  objective  

of  the  study,  specific  objectives,  research  hypotheses,  significance  of  the  study, 

delimitation of the study, limitation of the study, operational definitions of key terms and 

organization of the study also described in detail. Chapter two concentrates on a review of 

related literature. In this section, relevant research works deeply reviewed. The third chapter 

deals with the research design and methodology of the study. In chapter four the results 

obtained in the study and analysis were presented, which investigates the effect of homemade 

pulley upper body Resistance Training on shooting accuracy and throwing power Among Bahir 

Dar University female Handball Players. In  addition,  this  chapter  describes  discussion  of  

the  results  with  the  existing  and  past research  works  scrutinized  in  line  with  the  present 

findings. Finally the Fifth chapter presents the summary, conclusion and recommendation of the 

study. 
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                                  CHAPTER TWO 

                    REVIEW OF RELATED LITERATURE 

2.1 An Overview of inertial pulley (flywheel) resistance 

Training 

Resistance training is probably the most common strategy aiming to optimize muscular force 

and power adaptations. It is broadly accepted that adaptations following resistance training 

programs are influenced by training intensity (Maszczyk et al., 2020). Muscles grow stronger 

by training them specifically against an external load, creating a resistance that can be provided 

by free-weights, weight machines, the user‟s body weight or the inertia of a flywheel (Iliades, 

2018).  

 Traditional resistance exercises (e.g. free weight, weight), where the same absolute load is 

lifted and lowered, may not provide an optimal stimulus for eccentric (ECC) actions. Due to the 

greater force production capacity of ECC compared with concentric (CONC) actions, the use of 

the same absolute load lead to a lowered stimulus for ECC actions (Sogaard et al., 1996). This 

issue theoretically places traditional resistance exercises in disadvantage compared with other 

resistance training. Due to the benefits of ECC actions in neuromuscular adaptations, flywheel 

resistance training emerged as an effective way to enhance strength and power adaptations 

(Maroto-Izquierdo et al., 2017; Chen et al., 2018). When performed properly, flywheel 

exercises allow for higher ECC than CONC force values to be generated, leading to brief 

episodes of eccentric overload (EO) (Norrbrandet al., 2008). 

Flywheel resistance training (FRT), also known as iso-inertial training, utilizes the rotational 

inertia of a disk of a known mass (m) and radius (r) to generate resistance.    When performing 

an exercise, muscular force is required to accelerate (concentric phase) and decelerate (eccentric 

phase) the flywheel.  It has been shown that FRT is comparable, if not superior, to weight 

training (WT) for increasing muscular power, size, and strength (Maroto-Izquierdo et al., 2017).     

 The mechanism of resistance in flywheel training comes from a strap that is initially wound 

around a flywheel and then unwound when the athlete performs the concentric phase of an 
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exercise. The concentrically produced kinetic energy is returned (by rewinding the strap) in the 

eccentric portion where the athlete resists the load to bring the wheel to rest (Tesch et al., 2017). 

Recently, flywheel training has garnered attention as an effective method for enhancing muscle 

size, strength, and power in the general population as well as in athletes (Maroto-Izquierdo, 

García-López, & de Paz, 2017) 

FRT has numerous benefits. For example, such training effectively elevates the strength  and  

power  of  the  muscles  responsible  for  shoulder  adduction  among young  active  men  

(Naczk  et  al.,  2016),  and  Muscle  contraction  can be divided into concentric and eccentric 

contraction according  to  the  type  of  movement  and  joint  angle  during  resistance  training. 

Numerous studies have examined eccentric exercise training and found that such training 

increases muscle mass and enhances muscle strength and power (Hortobagyi et al., 1996). 

Flywheel training allows for, not only maximal muscle activation in the concentric phase but 

also for short periods of increased resistance in the eccentric phase compared to the concentric 

phase, also known as overload(Norrbrand L et al.,2008). The force applied in the ECC action to 

bring the flywheel to a stop will rely on the kinetic energy generated during the CON action and 

also the strategy to apply force to the last third of the ECC action (Vicens-Bordas , J et al., 

2018). In simpler terms, the rate at which the strap is re-wound is based on the rate at which it is 

unwound, and if sufficient force is applied during the CON phase and effectively resisted in the 

ECC phase, an ECC overload can be achieved. 

Any type of training with eccentric overload is effective in promoting maximal strength (Roig 

M, O et al., 2009). A published meta-analysis concluded flywheel training with overload was 

superior for muscular hypertrophy, maximal strength, and power compared to traditional 

strength training (Maroto-Izquierdo S et al.,2017). In support of this, another review concludes 

the use of eccentric overload, not limited by concentric strength, could be superior to traditional 

resistance training with regards to variables associated with strength, power and speed 

performance (Douglas J et al., 2017). Even though superiority is questionable, flywheel training 

was shown in several studies to be effective in developing muscular hypertrophy, maximal 

strength, and power (Tesch PA et al., 2004 and Naczk M et al., 2014) 
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 2.2 Important of upper body strength for handball  

Overhead throwing is a skill commonly performed in Handball and is an efficient throwing 

skill, compared to the sidearm and underarm throw, when maximum velocity is required. A 

successful throw in Handball depends on the implement velocity and accuracy. Velocity and 

accuracy are two fundamental factors for the success of throwing performance (Van den Tillaar 

& Ettema, 2003). Throwing velocity depends essentially on four factors: (a) throwing 

technique, (b) coordination of the actions of the different body segments, (c) the muscle 

strength and (d) power of the arms and legs (Van Muijen et al., 1991). . 

In response to different offensive and defensive situations, handball players have to develop 

endurance and short-term explosive capacities such as jumping, fainting, blocking, sprinting 

and throwing. However, the percentage of success for scoring, in a large part, upon the velocity 

of the ball and the accuracy of the throw ( Gonzalez-Badillo JJ et al., 2006) . In this context, in 

addition to technical and tactical skills, it has been argued that two of the key skills necessary 

for success in team handball are muscle strength and power (Cambel, K et al.,1985). Thus, the 

exploration of the relationship between explosive strength during the ball-throwing test and ball 

velocity is of paramount importance in sports involving throwing movements such as handball. 

Team handball is an Olympic team sport, in which physical contact is permitted and 

furthermore, includes throwing, sprinting, jumping, pushing and blocking actions (Gorostiaga et 

al.,2006).To achieve this players are exposed to various types of training modes either 

individual or combined form during preparatory and competitive phase of training. When the 

players are exposed to strength training would enhance both upper and lower extremity strength 

which in turn improves the throwing performance, jumping and sprinting ability (Chelly et al. 

2014).It is noted that one of the key skills necessary for success in team handball is throwing 

performance (Gorostiaga et al. 2006, Marques and González-Badillo 2006). Although the 

technique of motion and the fitness level can be improved by the training process, others 

variables like strength and power can determine throwing ball velocity. It is well known that a 

successful shot on goal in handball depends on throwing ability and ball velocity ( Skoufas et al. 

2008). 

 Many researchers agree that upper-body muscular force is important factor in handball 

performance.  In  the  study  of Hoff  and  Almasbakk  (1995)  conducted  on  female  handball  

team  players,  it  has  been reported  that  there  is  a  large  relation  between  throwing  

velocity  and  1RMBP values.  In another study conducted by( Granados et al.,  2013) on an 

international female handball team, it has been established that there is  a  statistically  

significant  relation  between  the  power  values  of  1RM  in  BP exercise and standing throw 

velocity and it has been alleged that this relation is  more dependent on the ability of upper 

extremity to produce maximal power efficiency with submaximal  loads  during  elbow  

extensional  movement. 
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Bartlett et al., 1989) have shown that increasing dynamic muscle strength in the upper limb will 

increase the throwing velocity. Furthermore, the shoulder muscles in concentric adduction, 

wrist and elbow extension was shown to significantly predict throwing velocity in adult players. 

Toyoshima (1974) also found that throwing speed can be attributed to upper limb involvement. 

Throwing requires specific muscle actions; consequently, changes in muscle strength are 

essential for optimal performance when pitching and throwing (Pontaga & Ziden, 2014). It has 

been suggested, that increasing muscle strength in the upper limb will increase throwing speed. 

In a previous study, all three types of muscle contraction were tested, since upper limb muscles 

work isometric ally, concentrically and eccentrically during pitching and throwing. The muscles 

work to accelerate and decelerate movements and to stabilize the upper limb joints, especially 

the shoulder joint (Jobe et al. 1984). 

 2.3 Shoulder musculature and throwing action 

As throwing requires specific muscle action sound strength and conditioning principles are 

considered necessary for when throwing . Specific shoulder musculature and throwing action 

involved are listed below. 

Muscle                                                   Throwing function 

Serrates anterior                                   scapula protraction 

Trapezius                                              scapular elevation  

Rhomboids                                           scapula retraction 

Deltoid                                                  shoulder abduction 

Supraspinatus                                        shoulder abduction and eccentric deceleration 

Infraspinatus                                          shoulder external rotation and eccentric deceleration 

Teres minor                                           shoulder external rotation and eccentric deceleration 

Subscapularis                                         shoulder internal rotation 

 Triceps                                                   shoulder extension and elbow extension                       

Latissimus dorsi                                       shoulder internal rotation and shoulder extension 
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Pectorals major                                      shoulder internal rotation horizontal adduction 

  Biceps                                                     shoulder flexion  

 Adapted from (Brumitt, meira and Davidson. 2005)                   

 2.4 Strength and power 

Strength is defined in terms of the greatest amount of force or torque an individual can generate 

during maximum voluntary contraction under a defined set of Conditions (Abernethy et al, 

1995). The strong relationship between maximal strength and power dictates  that  one  cannot  

be  powerful  without  a  degree  of  strength. An athlete‟s strength will determine their ability to 

generate power (Wilson et al., 1997). 

Power  is  mechanically  different  to  force,  as  it  is  derived  from  the  product  of  force  and 

velocity.   It  is  therefore  time  dependent  and  by  definition  must  involve  dynamic 

movement.   In contrast, force can be expressed dynamically or statically.    It  has  been shown  

that  maximum  strength  and  power  are  distinct  physical  qualities (Nedeljkovic et al.,  

2009)and consequently training sessions to specifically develop power are distinct. 

Power training exercises are characterized by fast or explosive movements, sometimes termed 

ballistic.  Importantly,  exercises  performed  explosively have  been  shown  to  be  beneficial  

for  athletic  performance (Behm,  1995).  

Conventional strength training modes are unsuitable for explosive training as they require the 

load to be brought to a stop at the end of the range of motion. It has been contended that 

ballistic training with Pmax, loads that maximize mechanical Power output is the optimal means 

of developing explosive muscular power. These methods have been proven effective in 

developing power output and scores for dynamic athletic performance (Wilson et al. 1993). 

2.5   Components of Strength 

In accordance with the force- velocity relationship, there is a distinction between force-

generating capacities (i. e. strength) at faster movement velocities and slow velocity or zero 
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velocity.   High-velocity strength or speed-strength comprises force-generating capacities at fast 

contraction velocities (Newton, 2002). 

There is a further distinction between slow velocity maximum strength and isometric strength. 

Slow velocity strength is defined as the maximum weight that can be lifted in a dynamic 

fashion. Isometric strength is quantified as the maximum force that can be applied under static 

conditions. At negative movement velocities maximal torques are described in terms of 

eccentric strength. Eccentric strength has the greatest magnitude of force of all strength 

components. The combination of eccentric and concentric strength yields a further component, 

termed 'reactive strength', in which the subject must overcome significant momentum in a 

negative direction before reversing the movement to overcome inertia (Newton, 2002). 

When athletes are required to perform movements repeatedly, other capabilities are implicated 

that relate to the strength qualities described. . Strength endurance speed-endurance and power-

endurance are identified as discrete elements and should be considered independently, as 

opposed to merely derivatives of strength, speed and power (Yessis, 1994). 

  2.6 Understanding Muscle Contraction 

The  process  of  building  strength,  power  and  muscle  mass  in  an  individual  requires  

certain muscle actions.  Broadly, muscle contractions can be classified under 3 categories; 

isometric, Concentric and eccentric contractions (Roig et al. 2010; Padulo et al. 2013). 

a. Isometric contractions usually involve static contraction of a muscle.  During the process 

of the muscle action there is no specific change or movement in the angle of the joint 

(Roig et al. 2010; Padulo et al. 2013). 

b. Concentric contractions involve shortening of a muscle.  A good example would be 

extending the knee joint (contracting the quadriceps) (Roig et al.  2010 ; Padulo et al. 

2013) 

c. Eccentric contractions involve lengthening of a muscle.  A good example would be 

flexion of the knee joint (active lengthening under tension) (Roig et al. 2010: Padulo et 

al. 2013). 



14 
 

Concentric and eccentric actions can be isotonic (muscles change length, but tension is 

maintained) or isokinetic (involving movements that require constant speed and changes in 

muscle length). Isokinetic concentric and eccentric actions will be used for this study. In  

isokinetic  training,  muscle  actions  are  performed  at  a  constant  angular  velocity,  which  is 

controlled by the machine.  

Most muscle actions involve isometric, eccentric and concentric actions and these are evident in 

most strength/power training programs undertaken beyond that, we make use of these actions 

everyday as human beings.  The focus of this study will be mostly on eccentric strength and 

training. 

  2.7 Eccentric Exercise as a Training Modality 

A concentric muscle action occurs when muscles apply force, which results in those muscles   

shortening whereas an eccentric muscular action involves the lengthening of a muscle due to   

an external load. The combination of these two actions is regularly seen in sport and is referred 

to as the stretch shortening cycle  (Enoka, R.M., 1996). This SSC has been suggested to result 

in a more efficient muscle action and can improve factors which are important in sporting 

performance (Vogt, M. & Hoppeler, H.H ., 2014). 

Although the combination of eccentric and concentric muscle actions during   the SSC is 

suggested to be desirable the process leading to each is reported to differ. During a   concentric 

muscle action actin and myosin detachment is suggested to be ATP-dependent   whilst during 

an eccentric muscle action the disruption of the action and myosin process is   reported to be 

mechanical in nature (Moore, C.A. & Schilling, B.K., 2005). The mechanical nature of 

eccentric muscle actions   has been suggested to allow for the production of greater force during 

eccentric actions than is observed in concentric actions (Isner-Horobeti, M.E et al., 2012). 

Despite research reporting the ability of Eccentric muscle actions to produce more force than 

concentric muscle actions and the unique neural activation associated with this; traditionally 

during resistance training the intensity of   exercises is set according to an athlete‟s concentric 

strength. Thus although athletes may be   working optimally during the concentric phase of an 

exercise they may not be working optimally eccentrically. This result is supported by the 

findings that athletes are stronger in the eccentric phase of a lift compared to the concentric 



15 
 

phase (Hollander, D.B et al., 2007). Thus it is suggested that traditional training in isolation 

may not be adequate to maximally enhance eccentric strength which is required in many 

sporting actions and in particular those that wish to effectively utilize the SSC.                                       

 2.8      Flywheel in training 

 2.8.1       Eccentric and concentric action in flywheel 
Flywheel training is a training form during which the inertia of a spinning wheel or disc is used 

to create the resistance rather than lifting weights towards the gravitational pull (Boije, Jönsson, 

2015). The wheel accelerates as the body part connected to the strap unwinds it from the axis 

during the concentric phase of the movement. Once the movement is completed, and the strap 

fully extended, the flywheel continues to rotate, thus rewinding the strap around its axis which 

forces the person performing the exercise to de accelerate the wheel during the eccentric phase 

of the movement. 

 

Adapted from (Jonathan, H. (2018) 

Figure 1 the unwinding (concentric phase) and winding (eccentric phase) of a strap connected 
to the axis of a flywheel during training. 

2.8.2 Flywheel resistance training workout zone 
The muscle force used to accelerate the flywheel is stored as rotational energy, or kinetic 

energy, in the flywheel. This means that the kinetic energy loaded during the concentric phase 

of the motion determines the force necessary for the de acceleration of the flywheel.  



16 
 

 

 

Adapted from (Jonathan, H. (2018) 

Figure 2 illustrates the flywheel workout zones depending on the level of inertia in the flywheel 

and speed of the motion. 

The two things determining the kinetic energy stored in the flywheel are the angular velocity 

and the inertia. Inertia is best described as “The moment needed to reach a desired angular 

acceleration around a given rotational axis.” Muscles are generally stronger during the eccentric 

phase of a motion compared to the concentric phase. During traditional weight training with 

weights it is, however, problematic to achieve a high enough resistance to maximize the effects 

during the stronger eccentric phase as users often are limited by what they can lift during their 

concentric phase (Maroto-Izquierdo et al., 2017). 

 

2.8.3 Flywheel Devices and EOL Training 
 

During the concentric phase, the rotational acceleration of the flywheel develops inertial torque, 

initially accumulated, and then returned back during the eccentric phase, allowing for repetitive 

concentric–eccentric cycles. Skeletal muscle is able to develop greater forces during eccentric 

than concentric activities (Colliander EB and Tesch PA., 1990) and such flywheel exercises can 

determine a more demanding eccentric phase due to the augmented mechanical load that 

necessary to absorb the kinetic energy stored in the flywheel and to decelerate it. This is not 

achievable by performing traditional isotonic weight-lifting exercises. As a consequence, 
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flywheel resistance devices allow for maximal force development throughout the full range of 

motion, with short periods of greater eccentric than concentric force demands. This observation 

has led to subsequent increased utilization of these devices to obtain acute responses and 

chronic adaptations (eg, for strength, hypertrophy, power, injury prevention, rehabilitation) in 

both amateur and professional sporting settings (de Hoyo M et al., 2014). 

 

Adapted from (Jonathan, H. (2018) 

Figure 3 by counteracting all the stored kinetic energy loaded during the concentric phase for a 

shorter part of the eccentric motion it is possible to create an eccentric overload. 

A unique feature of flywheel training is that the stored energy in the flywheel can be disposed 

freely during the eccentric phase of a motion. The user can, without assistance, refrain from de 

accelerating the flywheel during the initial part of the eccentric motion, thereby acquiring a 

larger resistance during a brief period when the eccentric force exceed the concentric force, i.e. 

eccentric overload (Norrbrand et al, 2010) 

2.9  Inertial Loads and Strategies to Improve Ecc Overload 

As traditional exercises, the differences of using high, medium, or low loads in terms of 

strength and power are widely studied, and several authors have focused their work to 

characterize the FW-based strength training in response to the different inertial loads (Sabido .R 

et al., 2017). In this sense, it has been assumed that the light inertial load sallow the 

development of higher values of movement velocity, moderate inertial loads optimize 

individual maximal power and high loads elicit higher levels of strength (both CON and ECC, 
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especially), and consequently, higher ECC-overload values. From a practical point of view, 

medium-light loads seem adequate for optimizing sports performance, while high loads, due to 

the greater production of ECC-strength and ECC-overload, seem more suitable for injury 

prevention. Considering this is a general proposal, it is crucial to advocate for the use and 

periodization of training load in an individualized, intelligent, and responsible manner. Finally, 

several authors have reported the need to apply certain strategies, such as to provide instructions 

that encourage the participants to delay the braking action to the last third of the ECC phase 

(Maroto-Izquierdo S et al., 2017), to optimize the presence of ECC overload during FW 

programs. 

2.10 Steps to build easy DIY home made cable pulley 

machines 

TOOLS 

 Pliers with wire cutters 

 Lighter 

SUPPLIES 

 1 Nylon rope, about twice the height of the structure where you‟ll suspend your pulley, 

plus a little extra for tying knots. This should be thin enough to fit through the pulley but 

durable enough to hold the weight you want to lift. 

  Pulley. 

 Galvanized wire. 

  S- Iron hook shaped. 

  Carabiner. 

 Something heavy you can attach to the Shape iron hook as a weight. 

 Pull up bar or other high horizontal structure to attach pulley. 

 

 

             STEPS 

1. Cut the length of galvanized wire in half using the wire cutters.Starting from the middle 

of one of the lengths of wire, wrap it tightly a few times around the middle of the pipe 

using the pliers. Then twist the remaining loose wire ends into a homemade loop. You 
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can twist the wire around itself first to make the loop doubly strong. Now you have a 

handlebar with a loop. 

2. Tie a knot at one end of the nylon rope to attach the hook (so can put the handlebar or 

other to the hook). Use the lighter to melt the end of the knot so it doesn‟t come untied. 

3. Tie a second knot immediately behind the melted end knot, and close it around one side 

of the S-shaped iron hook (to suspend the weight as a resistance) . 

4. Find a tall structure that you can use to suspend your pulley. You can use the exposed 

bars in the ceiling of a shed or garage, a high tree branch or a porch beam (pull up bar or 

other horizontal structure to attach the pulley). 

5. Thread your remaining length of galvanized wire through the loop at the top of your 

pulley, and then use the pliers to wrap the ends of the wire firmly around your solid tall 

structure ( pull up bar or other horizontal structure). Wrap as many times as needed for 

safety. 

6. Thread the open end of the nylon rope through the suspended pulley. Once it‟s through, 

tie and melt a knot at this end too. 

7. Tie a second knot at this end as well, and close it around the carabiner. 

8. Grab your pipe handle (other) that now has a wire loop sticking out of the middle. Hook 

the loop onto the carabiner. Now your DIY pulley system will have a variety of handle. 

9. Attach the S-shaped hook at the other end of the nylon rope to something heavy, and 

pump those muscles! (https://gymperson.com > DIY-pulley-system-home-gym) 

           

                         Figure 4 Homemade cable pulley 

https://gymperson.com/
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2.11    Flywheel (pulley) resistance training methodology 

According to  (Beato, M., & Dello Iacono, A.,2020) Informed    Implementing flywheel 

(Pulley) exercise in strength training as follows; 

2.11.1 for acute flywheel exercise protocols in research 

settings and applied contexts   
Although the scientific evidence on the PAPE  effects of  flywheel  exercises is relatively 

limited,  a  few  practical  recommendations  can  be  provided  for  the  correct  methodological  

implementation of flywheel exercises as PAPE protocols. 

a) Training intensity:  a broad range of inertial intensities (0.029 to 0.11 kgm2) can be 

confidently used to enhance the subsequent sport-specific tasks, such as vertical and 

horizontal jumps and change of direction. 

b) Training  volume:  multiple  sets  of  flywheel  exercises  induce  superior  PAPE  

effects  compared to single set protocols. Therefore, protocols designed as multiple sets 

(e.g.  2- 3 sets) are recommended to obtain acute enhancements on athletic 

performances. 

c) Rest  interval:  the  time-course  of  the  flywheel  exercise  PAPE  effects  seems  to  be  

Consistent with the gravitational loading-based PAPE literature .  An Acute decrease in 

performance is observed up to 3 minutes, whereas PAPE is dominant in the minutes 

thereafter and potentially lasting up to 9 minutes. This  should  be  taken  into  account  

when  planning  the  rest  period  between  the  Conditioning stimulus and subsequent 

activity.    

d) Training  specificity:  exercise  specificity  and  similarity  between  the  flywheel  

PAPE  protocol and the subsequent athletic tasks may have importance for exploiting 

optimal  PAPE  effects.  However, there is no definitive evidence  in  support  of  this  

theory  since  contrasting  findings  exist ,thus future research is warranted to verify such 

a hypothesis. 

e) Familiarization:  The  relatively  greater  mechanical  demands  of  flywheel  exercise    

require  a  minimum  of  2-3  familiarization  to  become  acquainted  with  this  training   

method  and  to  optimize  its  implementation  as  PAPE  protocols.  Familiarization is 

also important to optimize chronical adaptations.  since  specific  eccentric  strategies  
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are  needed  when  applying  braking  forces  at  the  desired  joints‟  angles  and  

throughout  the  range  of  motion  to  obtain  an  eccentric  overload (e.g. athletes may 

voluntarily delay the braking action).   

2.11.2 for chronic flywheel exercise protocols in research 

settings and applied contexts    
In light of the observed beneficial chronic adaptations of flywheel training on muscle strength 

and power the following evidence-based guidelines provided:   

a) Training intensity:  a range  of  inertial  intensities  (0.05  to  0.11  kgm2)  are  generally  

recommended  to  induce  chronical adaptations and  enhance the athletic performances .  

Higher  inertial  intensities  may  be  preferable  to  develop  force,  while  lower  inertial  

intensities  could  be  used  for  power  purposes . However, limited evidence is 

available about the optimal inertial load  required  to  selectively  maximize  chronic  

effects  across  medium  and  long  training  periods.    

b)  Training volume: as consistently reported in the literature, the protocols using multiple 

sets (from 3 to 6) and repetitions (from 6 to 8) are reasonably implementable to ensure 

chronic adaptations and performance enhancements outputs.    

c) Training  frequency  and  duration:  although  clear  guidelines  about  frequency  and   

Duration aspects of flywheel training are missing, 2-3 sessions per week completed 

for 5-10 weeks appear sufficient for inducing positive adaptive effects. Recently, 

positive effects on change of direction, sprinting  and  jumping  capabilities  were  

observed  following  an  8-week  training program completed as only 1 session per 

week, but evidence confirming such findings  has to be produced yet .  Additionally, 

there is  evidence that early  functional  and  morphological  adaptations  can  be  

obtained  following  short-term  (4 weeks)  flywheel-squat  protocols  (5  sets  of  10  

repetitions).   

2.12    Eccentric Mechanism 

 The flywheel is the component that provides the ECC overload. It does this by releasing the 

energy stored during the CON phase. For example, as the user pulls dawn during the CON 

phase, energy is being stored into the flywheel. As the user reaches the end of the CON phase 
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and starts to move in the other direction, the flywheel releases all the stored energy in the form 

of a large torque. This torque is greater than the torque applied during the CON phase. This is 

because the flywheel wants to return to its original state as fast as it can. Therefore, there is a 

large angular acceleration in the opposite direction which equals to a large torque (

where Torque,  Moment of Inertia, angular acceleration). This large torque 

generates a large force on the subject, and hence, the ECC overload is achieved.               

The reason a flywheel behaves this way is because of Newton‟s laws of motion (an object at 

rest stays at rest and an object in motion stays in motion with the same speed and in the same 

direction unless acted on by an unbalanced force. This is also known as conservation of angular 

momentum). The flywheel has inertia. When a subject rotates the flywheel at an angular 

velocity, the energy the flywheel absorbs is governed by this equation: 

  

 This means that the faster the subject performs the CON phase, the greater the energy stored in 

the flywheel and a greater ECC overload results. A point to note is that the energy exerted by 

the athlete during the CON, phaseis the same during the ECC phase (neglecting heat loss and 

vibrations), even though theECC phase creates a greater force.The difference between the 2 

phases is the velocity of the movement.During the ECC phase, the initial angular acceleration of 

the flywheel is large but the angular velocity is small (http://journals.lww.com/nsca-scj).   

2.13 Concepts of training 

Sports training is a special process of preparation of sports persons based on scientific 

principles aimed at improving and maintaining higher performance capacity in different sports 

activities. It is a particular type of training designed to improve fitness and abilities to perform 

in a given sport. Training for peak sporting performance includes; training for physical 

development (general and sport-specific factors), technical and tactical training, psychological 

aspects of training, in team sports athletes have to train for the development of team 

compatibility to ensure harmony within the team structure and theoretical knowledge of their 

training (Bompa 1999).  
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An understanding shared by coaches and athletes alike, all over the world, is the general 

concept that physical performance improves with training (Foster et al. 1996).The process of 

training can be planned because training follows certain principles. This principle of training 

need to be fully understood before the coach can produce effective long term programs 

(Introduction to coaching- IAAF Guide to coaching athletics 2009).  

2.14 Benefits of Sports Training Using the FITT Principles 

FITT principles 

A well-designed personal physical activity plan will outline how often (frequency), how long 

(time), and how hard (intensity) a person exercises, and what kinds of exercises (type) are 

selected. The exercise frequency, intensity, time, and type (FITT principle) are key components 

of any fitness plan or routine.. According to American College of Sports Medicine 2010) 

training Include FITT principles; 

 F (frequency); refers to the number of training sessions that are carried out per week; that is, 

how often training is performed. Frequency refers to the number of repetitions within a 

particular time period. It is usually measured as number of days per week (Corbin et al., 2006; 

Welk, 2002). 

I (intensity) ;  This variable refers to how hard a person works during a training session. The 

intensity of training is probably the most important factor when it comes to improving fitness as 

there is a threshold, below which, no significant adaptations will occur. On the other hand, 

training at too high an intensity will result in the individual being unable to complete the 

prescribed duration. The major variables used for increasing or decreasing intensity are:  Sets, 

Repetitions, Resistance and Rest relief or recovery period. When prescribing the load used 

during resistance training, one usually uses a reference load to gauge the relative intensity of the 

exercise. For multi joint, core, and power exercises with larger muscle mass involvement, this 

reference point would normally be in the form of a 1 RM load. Another method of gauging the 

relative intensity is that of the multiple-RM method. This is probably the easiest method of 

resistance prescription and functions on a load repetition continuum (Fleck 1999; Fleck & 

Kraemer1997).  
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T(time); refers to the duration of the training session. The duration of training is inversely 

related to its intensity: the more intense a session is, the shorter the duration needs to be in order 

to gain the fitness benefits. Duration describes the amount of physical activity performed within 

a set time period (e.g. per day, last 7 days) and is typically expressed in minutes (Corbin et al., 

2006; Welk, 2002). 

T (type); the type or mode of exercise performed may affect the fitness benefits achieved. Type 

or specificity, refers to the specific physical activity chosen to improve a component of health - 

related fitness. For example, an individual wishing to increase arm strength must exercise the 

triceps and biceps, while an individual wishing to increase aerobic endurance needs to jog, run, 

swim or perform some other aerobically challenging activity. Mode refers to the specific type of 

activities, which can also be classified into different categories (e.g., aerobic or anaerobic, 

weight bearing or non-weight bearing, continuous or intermittent) (Corbin et al., 2006; Welk, 

2002). 

2.15 Basic principles of training 

Overload 

An athlete has to be exposed to an overload stimulus at regular intervals for the induction of 

training adaptations. In the context of strength training, overload has emerged as the 

heightening of a stressor to oblige the body to seek a higher status of adaptation (Dick, 2002). 

An overload stimulus has three main components, intensity, frequency and duration, which 

determine the overall biological stress (Stone, Plisk, & Collins, 2002). Overload places 

physiological systems under stress and the human body responds by becoming more capable of 

coping with this stress. This training principle applies to muscular endurance as well as to 

strength and power training. 

Specificity 

The principle of specificity states that adaptations are specific to the type of training stress. It 

follows that the type of training must be structured and planned in accordance with the 

requirements of the competition. However, this principle can be applied inappropriately if it is 

assumed that all training should simply mimic the demands of competition (Young 2006). 
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Progression 

Progressive overload is an essential component of any resistance training program whether it 

maybe for improving muscle size, strength, or power. To sustain increases in muscle 

development and performance one constantly needs to progress the program by gradually 

increasing the demands placed on the body (Pearson et al. 2000). This can be incorporated into 

a training program by manipulating any of the following training variables appropriately: 

increasing the frequency of training; increasing the repetitions in each set; increasing the 

number of exercises; decreasing the rest periods between sets and/or exercises; increasing the 

load utilized; or changing the speed of movement (Pearson et al. 2000). 

Reversibility 

Reversibility is also known as regression and is defined as „when training loads are reduced or 

removed completely, the state of fitness or performance returns to a normal untrained state‟. 

This is often summed up as „use it or lose it‟. 

Tedium 

Tedium is defined as „training that lacks variety and causes boredom‟. Training exercises, drills, 

or games which are the same (with the same outcomes and feelings) week in and week out, will 

eventually result in a lowering of motivation as the feelings of mastery of the activity are 

reduced. This can be overcome by setting goals for sessions which vary or completely changing 

the activity while retaining the same goals (for example goals to improve strength or 

endurance). Changing activities in training with the specific aim of reducing tedium is called 

variance, and is a crucial feature of a successful training programme. 

2.16 The Concept of Physical Fitness 

Physical fitness, in general terms, is a person‟s ability to meet the physical stresses and demands 

of a variety of physical activities efficiently and effectively. Physical fitness provides a person 

with the capacity to perform work safely in activities of daily living, including activities 

required for work at home and in the workplace, for leisure-time pursuits, and for sports.  
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There are many factors which help to develop physical fitness, but regular physical activity is 

the key aspect to achieve optimal physical fitness.  It is  a multidimensional state of being that 

usually  refers  to  two  aims:  performance,  which  consists  of  six  skill-related  fitness 

components,  and  health  that  includes  five  health-related  fitness  components,  each  of 

which contributes  to total quality of life  ( Bouchard and  Sheppard, 1994).   

Skill-related physical fitness is defined as those components of fitness that are necessary for 

optimal work or sports (Corbin et al., 2006). The  six  components of skill-related physical 

fitness are  agility, balance, coordination, power,  reaction  time  and  speed  and  these  

components  are  more  related  to performance than to health (Corbin et al., 2006). 

2.17 Physical fitness in handball  

The successful performance  in  handball  depends  on  the  basic  abilities  like agility ,reaction 

time, speed,  strength,  power, endurance,  flexibility,  coordination  and  combination  of  speed  

and  strength.  In this sports player are becoming an athlete, inventive and also it helps us to 

become fit and healthy. Handball game need a dynamic, exciting and also need a physical 

fitness with stamina. 

Strength  

Handball players need to be strong in both upper and lower limbs to receive oppositions from 

opponents, play defense, shoot with high speed, jump and sprint (Hermassi, Aouadi et al., 

2015). Strength in upper limbs has been connected to throwing velocity with 1RM in a bench 

press. Strengthening the lower limbs does not only improve jumps and jump shots as it can also  

improve  the  players so  they  can perform  quick  direction  changes  and  cutting  movements 

during the game. In these movements, the player is trying to change direction to avoid the 

defender (Marques, 2010). 

High muscle strength, as well as muscle balance, can help handball players to improve their 

performance and prevent injury (Dawes & Roozen, 2012). By improving muscle strength, the 

player is also improving power and explosive strength, which has been related to improving 

performance in sprinting and CMJ. Muscle balance also helps to prevent  injuries it  has  been  
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shown  that  imbalance  between  the  shoulder  muscles  can  lead  to shoulder injury (Dawes & 

Roozen, 2012). 

We  therefore  recommend  that  upper  and  lower  limb strength  and  power  are  important  to  

increase  performance  in  the  team-handball  specific movements as well  as to prevent  a 

decrease in  performance in the later stages during  a team handball  game.  To  optimize  team-

handball  specific  strength  and  power  training  different demands  in  sex  and  playing  

position  have  to  be  considered  (Michalsik  and  Aagaard,  2014). 

   Power 

Power is the ability to produce high force over a short time; it helps the athlete to perform a 

quick movement ( Sabido et al., 2016). Speed and power are highly related. Speed is related to 

quick movements such as sprints, jump, changes of direction and throwing velocity (Buchheit et 

al., 2010).Rate of force development (RFD) is highly related to power and speed, and is 

essential in a sport that requires explosive movements, like handball (Bompa & Haff, 2009). 

RFD refers to how fast force is developed. To calculate RFD, the developed time is divided into 

the change in force by the time shift (Bompa & Haff, 2009).  

Team handball is high speed and power-dependent. Handball players use a lot of movement 

such as sprinting, jumping and throwing that involves high-intensity muscular action. There is a 

relationship between handball performance and power output,  one  of  the  reasons being that  

power  output  can  affect  performance  at  any  point  in  a movement and determine success 

for a handball player, and therefore is an important component (Sabido et al., 2016).   

Handball players perform powerful upper-body and lower-body muscle action which requires 

quick muscle contraction that is related to speed and power. Speed and power are essential 

factors for determining success in both sprint ability and throwing ability (Buchheit et al., 

2010). Goal-scoring often  demands  action  like  a  sprint,  jump  or  shoot; these  actions  

usually  are  performed  with maximal or high-intensity. Speed and power in the upper limbs are 

connected to throwing velocity. When a handball player throws, it requires both accuracy and 

speed (Van Den Tillaar & Ettema, 2006). 

 



28 
 

Agility 

Agility is the ability to start (or  accelerate),  stop  (or  decelerate  and  stabilize),  and  change  

direction  quickly,  while maintaining  proper  posture  (Parsons  &  Jones,  1998).  In handball 

players perform more often repeated short sprinting with change of direction. Agility is one of 

the most important characteristics which have been developed in strength and fitness programs 

for team athletes and which needs to be applied regularly. In other words, agility is the reaction 

given to a stimulant by the whole body in the shortest time possible by speedily changing 

direction. Many sports require a combination of physical fitness components.  For  instance; 

Handball  players  should  have  the  skill  of  shooting, passing and  dribbling.  A combination 

of short-duration strength, speed, and agility training is essential (Chittibabu, B. 2014). 

Coordination  

Coordination is the ability to carry out a series of movements or motor tasks smoothly & 

efficiently. Coordination abilities are essential in order to develop and perform optimal handball 

skills, as well as the movement techniques (Bourqouin, 2003). Coordination abilities are the 

back bone of sports specific technical kills.  Mastering  motor  skills,  along  with coordination  

abilities  is  essential  in  order  to  perform  the movement in its correct course in terms of 

suitable power, speed,  timing  and  rhythm  (Abd  El-Maksoud,  1986). The rate of 

coordination is found in the structure of  the  following  points  and  action  both  technical  and  

tactical:  changes  in direction of the ball or without the ball, , passing the ball coming 

successively  with  the  threat  score,  the  movement  of  the  fundamental position laterally, 

forward, backward, attacking the opponent with  the ball, withdrawal semicircle (Cazan et. al., 

2013). 

Reaction time 

Reaction  time  is  defined  as  the  time  that  elapses  between receiving  an  immediate  and  

unexpected  stimulus  and  reaction  given  to  it. In order to be successful in sport events, an 

athlete must show a high performance with regard to physical and motor skills. One of the 

parameters that enable an athlete to have such performance is reaction time. Hand-eye 

coordination plays an important role especially in sports that require high motor hand skills 

such as handball, volleyball, basketball and racket sports (Menevşe, 2011).  Complex reaction 
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times are an important aspect of elite sports. A goalkeeper has to decide in an instant which part 

of the goal to defend. A tennis player must rapidly react to the serve of the opponent. 

Balance 

Handball is a game of complex movements.  The techniques and skills of this game are 

Underling the movements. The  major  fundamental  skills  of  this  game  are  passing,  

shooting  and  throwing. These skills are executed by handball players both at the movements of 

static and dynamic. Balance as a type of psychophysical movement, it demands on strength, 

flexibility and sensory motor awareness. Lacking in balance ability, player will be disturbed in 

executions of skills successfully which in turn results in affecting the team coordination. In the 

game of handball the coordinative ability in balancing helps the players to develop the ability to 

control their bodies which enables them to reduce the unwanted movements, free from the 

opponent distractions and to move easily with the ball to the directions in which they required. 

Balance  is  one  among  the  essential  abilities  that  are  determining  the  performance  of  the 

handball  players  because  of  its  use  in  man  to  man  defense  during  the  game.  Balance  is  

an ability  to  maintain  the  line  of  gravity  of  a  body  within  the  base  of  support  with  

minimal postural sway.  (Shumway-Cook A and Woollacott M, 2011) 

Speed 

Speed  is  the  ability  to  achieve  the  skill  in  less  time  under particular  conditions  in  

minimum  possible  time.  The aims of speed training are to increase the ability to perceive 

match situations, to take immediate actions when needed and finally to increase the ability to 

rapidly produce force during high-intensity exercise. When team handball players are required 

to react quickly at the start of a fast break or during a quick breakthrough, rapid force 

production is required in limited time frames to effectively perform game-specific activities. It 

usually takes about half a second to achieve maximum force in the skeletal muscle (Aagaard P 

et al., 2002). The ability to generate high rapid force production is often more important in team 

handball than high maximum strength. This ability is trained by heavy, explosive strength 

training (also called RFD training), and strength training is therefore an important supplement 

to the actual speed training in team handball. 
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 2.18 Technical & tactical requirements of handball 

Technical skills are essential in every sport. Technique is the capacity to perform a movement 

conveniently and effectively (Czerwinski & Taborsky, 1997). Technique is based on 

coordination, conceptual and physical characteristics. Technical skills are an essential skill to 

success in handball; in addition to a high level of power, strength, agility and good aerobic and 

anaerobic energy systems (Hermassi, van den Tillaar, et al., 2015) the technical tool during a 

handball-training session allows one to efficiently develop motor skills. 

 

 

         Adopted from (IstvanJuhász, Bíró, ImreJuhász, Váczi, ,Vincze, Hajdu, 2015, p.10)                                   

             Figure 5 Technical skills or elements of handball 

Technical skills or elements of offence and defense:  According to( Istvan Juhász et al.,2015,  

pp.15-31). 

 Technical elements of offence are further classified in to two as: 

(1)Technical elements without ball: which includes, the basic position of the offending player,  

start,  run,  stop,  jump  up,  landing  and  feints  (fake  start,  fake  run  movement). 
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(2)Technical  elements  with  ball  :  which  consists  of  the  possession  of  the  ball  such  as 

Passing the ball, catching the ball, dribbling the ball, faking with the ball (eg. start fake, fake  

run  movement,  feinting  a  pass-  and  a  shot),  blocks,  blocking-breakaway  and Techniques 

to gain a goal(shooting the ball). 

Technical  skills  or  elements  of  defense:  Technical  elements  of  defense  are  the following:  

basic position, motion in basic position, collisions  activities  to  get  the  ball: intercepting or 

hitting the ball, hindering the goal: blocking, and defense against blocks: over-slipping, 

rounding, changing directions  (Czerwinsk &Taborsky,  1947,p.10).   

Tactical skills:  Tactics is defined as the choice of the most useful and the most effective action 

in the given concrete situation.  The  higher  the  level  of  physical  condition  and  the  greater  

the repertoire  of  technical  skills,  the  more  useful  and  more  successful  the  tactics  of  

action  can be(Czerwinsk&Taborsky,1947)Tactics is all the ways of movements used against 

the opponent team. It is a behavior which is used  to  reach  the  planned  purpose,  the  use  of  

the  most  successful  methods  in  situations  and actions. Tactic is further classified as tactics 

of attack (individual, group and team) and tactics of defense (individual, group and team).  

Performance in handball for players is determined by the players‟ technical, tactical, social and 

physical characteristics. Playing actions like tackles, shots, fakes, blocking and side-cutting are 

all examples of activities that require technical skills (Michalsik et al., 2015). Proper throwing 

technique can explain high throwing velocity, with preferred timing, while the player  uses 

her/his  whole  body  from  ankle  to  wrist  to  throw  the  ball. However; the focus of this study 

was power throwing and shooting accuracy. 

2.19   Shooting In Handball 

Shooting is a major skill in handball. It depends on producing maximum power accurately as it 

depends on throwing. Throwing depends greatly on muscular power. Shooting are one of the 

most important elements of handball.  While shooting the muscles of the lower and upper limbs, 

pelvic region and trunk are extremely engaged. One can assume that shooting is performed 

similarly to passing, but with a stronger action of the trunk and upper limbs. The shot power is 

conditioned by the distance and hand action time on a ball. The greater the distance that the 
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hand on the ball covers in the time unit the stronger the shot will be (a ball reaches a higher 

velocity) performed (Saroha, 2013). 

Shots are one of the most important elements of handball. They are vital elements that decide 

the scores. While shooting the muscles of the lower and upper limbs, pelvic region and trunk 

are extremely engaged. One can assume that shooting is performed similarly to passing, but 

with a stronger action of the trunk and upper limbs. The shot power is conditioned by the 

distance and hand action time on a ball. The greater the distance that the hand on the ball covers 

in the time unit the stronger the shot will be (a ball reaches a higher velocity) performed 

(Janusz,  C.,  Frantisek,  T.,1997). 

There are four basic shots in team handball. The set shot is the most natural of  all  shooting  

actions  and  is  simply  the  overhand  pass  thrown  hard.  The “jump shot” is the most used 

shot in team handball. Developing the ability to jump and shoot over the defence, as well s 

jumping inside the goal area will make athletes more effective scoring threat. The “wing shot” 

is the jump shot performed at a difficult shooting angle. The “fall shot” is the basic technique of 

the circle runner.  It  allows  receiving  the  ball  on  the  6  meter  line  and shooting without 

using three steps (Clanton & Dwight, 1997). Generally,  the  set  shot  and  the  fall  shot  are  

used  for  7-meter  shot.  The 7-meter throw is an important part of the game to go scoring 

(THF, 2010). 

For the set shot to be effective it must be performed quickly. In preparation phase of movement, 

player runs to receive to get into shooting position. The momentum created from being in 

motion will increase the power of player‟s shot. Players attacks using three steps and during the 

second step, ball is brought up to head height. Elbow is flexed to 90 degrees or greater. At that 

time, all of  body  weight  should  be  on  back  foot,  upper  body  should  be  upright  and  

shoulders perpendicular to the goal. Player should keep head up and eyes on goalie. In 

execution phase of movement, to shoot step forward and transfer body weight from rear foot to 

front foot. Shoulders are rotated and opened for being parallel to the goal.  Player  begins  

moving  arm  forward  by leading  with  elbow,  then  whip  forearm  and  snap  the  wrist.  In  

follow-through  phase  of movement,  momentum  of  body  continues  forward  and  the  

motion  of  throwing  arm  continues across body (Clanton & Dwight, 1997).                                                  
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 2.20    Accuracy Shooting 

The contribution of a handball player in a game is highly dependent on ability to combine the 

attainment of the highest possible ball velocity with the greatest accuracy in all types of throw, 

regardless of the technique used. Shooting  the  ball  hard  is  not  enough  to  beat  a  good  

goalie;  accuracy  is essential. In handball, throwing velocity and accuracy are considered to be 

the main performance parameters during the game (Fleck SJ et al., 1992). 

 A successful throw in handball depends on the implement velocity and accuracy. Velocity and 

Accuracy is two fundamental factors for the success of throwing performance (Van den Tillaar 

& Ettema, 2003). Throwing velocity depends essentially on four factors: (a) throwing 

Technique, (b) temporal coordination of the actions of the different body segments, (c) the 

muscle strength and (d) power of the arms and legs (Van Muijen et al., 1991). Therefore, to 

achieve good shooting accuracy, handball players should possess a proper technique 

characterized by an optimal coordination and timing of consecutive actions of body segments 

(i.e., intramuscular coordination), together with good levels of muscle strength and power in 

both, the upper and lower limbs (Marques., 2007). 

Various researchers have examined the correlation between the movement velocity of the upper 

limb to accelerate the ball and accurate throwing to the target. For an effective throwing, the 

ball must go at the highest speed and aim at the target.  Therefore,  Debanne  &  Laffaye  

.,2011)  indicate  that throwing performance depends on the player's arm movement and ability 

to accelerate the  ball and  accuracy  is  required,   and  Wagner  &  Müller.,2008)  indicate  that  

maximum  throwing  speed  and throwing accuracy is required and Clanton & Dwight (1997) 

According to them velocity is as important as accuracy.                        

2.21     Throwing power 

Throwing is a fundamental skill. Two basic factors influence the efficiency of shots: accuracy 

and throwing velocity. (Wagner, Finkenzeller,  Würth&  Von  Duvillard, 2014)  stated  that  

throwing  performance  is  determined  by  a high ball velocity that is influenced by upper body 

strength and power. Handball coaches and scientists seem agreed that the main determinants of 

throwing velocity are technique, the timing of movement in consecutive body segments, and the 



34 
 

strength and power of both the upper and lower limbs (Gorostiaga et al.,2006).In overarm 

throwing sports like baseball, cricket, javelin, and team handball, general resistance training 

seems to give positive results on the throwing velocity (adamsTb Et al., 1998).Overarm 

throwing is considered as the most important aspect in many sports (Van den Tillaar and 

Ettema, 2006 and Wagner and Müller, 2008), and several researchers state that overarm 

throwing is one of the key skills necessary for success in team handball (Hoff and Almåsbakk, 

1995 and Marques et al., 2007). studies  have  shown  that  ball  velocity  is  related  to  physical  

fitness characteristics,  especially  power  and  strength.  Muscle power is  considered  an  

important parameter responsible for successful rapid movements performed with maximum 

effort, such as throwing (Newton & Kraemer, 1994).Many athletic performances are depended 

on the ability to produce high power in the movement (  Toji and Kaneko, 2004). This statement 

is accompanied by Fleck and Kraemer (2004:224) who pronounces that power is intimately 

related to sports tasks such as throwing a ball. Newton et al. (1996) declare that throwing 

requires a high power output of the involved muscles rather than a high force production. 
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                                  CHAPTER THREE 

                          RESEARCH METHODOLOGY 

3.1 Geographical Location of the Study Area  

The study was conducted in Amhara region Capital city Bahir dar located in West Gojjam Zone 

Ethiopia. Bahirdar city is located in south west part of Ethiopia, about 565 Km NW of Addis 

Ababa. The town has a latitude and longitude of 11°36′N 37°23′E respectively and an elevation 

of 1,800 meters. Based on the 2007 national census conducted by the Central Statistical Agency 

of Ethiopia (CSA), this town has a total population of 221,991, of whom 108,456 are men and 

113,535women. 

The study was conducted at Bahirdar University, which is located between latitudes of 11° 

34´ 20.01'' N and longitude 37° 24´ 09.46'' E 1800 m. The altitude in the campus is 2830 meter 

above sea level with a mean annual temperature of 14.84°C (FAO, 2006). Bahirdar University 

Established in 1963, currently it has 8 campuses, 1 admin HQ; 8 staff accommodation sites, 

54,000+ Students; around 20kboarding, 6,390+ Staff (academic and admin). 

 

Figure 6 Map of Bhahir Dar city and Bahir Dar University 
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3.2 Research Design  

The objective of this study was to investigate the effect of homemade pulley Resistance training 

on shooting accuracy and throwing power of Bahir Dar university female handball players. 

Depending on the nature and appropriateness of the pre and post test data the research approach 

designed in this study was employed experimental design since it helps to measure, assess, 

evaluate and analyze the effect of homemade cable pulley resistance training the independent 

variable on the dependent variable (shooting accuracy and throwing power). Both control and 

experimental groups attended their regular handball training sessions given by the coach but in 

addition, experimental group are underwent a specific upper body eccentric overload training 

program.  

Table 1 the study design layout  

Treatment  Modified pulley resistance training  

Frequency  

Total duration  

Duration of session  

Intensity  

Exercise days  

Time of training  

3 days a week  

8 weeks  

40-60 minutes  

 moderate to high 

Monday, Wednesday, Saturday  

Morning  

 

3.3 Population and Sampling Technique  

The study was conducted at Bahir Dar University female handball players since the research is 

experimental to monitor in training as well as manage in test administrations and data analysis 

all 20 female players were taken. In  this  study,  the  researcher  has  used  comprehensive  

sampling techniques,  this  is  because  bahir dar university female  handball  team  holds  20  

players,  and  then  the researcher  has  used  these  players  as  a  whole  for  experimental  

study  purpose.  Therefore, the sample population of this study included all of the handball 

players at Bahir dar university female handball team. Then, random assignment technique was 

used to assign control and experimental group Thus 10 participants were randomized as an 
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experimental group (EG) and the other 10 subject as a control group (CG). Finally, 

experimental group (N= 10) under went eight week upper body homemade cable pulley 

resistance training and other group assigned as a control group (N= 10). Both the EG and the 

CG participated in normal handball training given by the coach and EG take additional upper 

body homemade cable pulley resistance training for eight weeks (EO).  

3.4 Source of Data  

Primary data were collected from the results of test given from pre to post test of experimental 

and control group.  

3.5 Data Collection Instrument  

Quantitative data were collected through the appropriate test measures. The experimental group 

takes additional homemade cable pulley resistance training. The fitness tests prepared to 

measure upper body strength and power was Bench press (1RM) tests and hand ball skill test 

such as shooting score for accuracy test, power throw test for throwing power skill. Before the 

experimental groups are going to do homemade cable pulley resistance training (EO), pretest 

was taken from both control and experimental group. Posttest was also taken from both groups 

after eight weeks upper body homemade cable pulley resistance training programs (EO).  

3.6 Familiarization  

All participants performed three familiarization sessions to help participants gradually get more 

comfortable doing exercise routines and more specifically to work on the exercise techniques 

that would be applicable to the training they were going to be engaged in eight weeks 

homemade cable  pulley upper body resistance training(EO). Three sessions with flywheel 

resistance training has been used in earlier studies to let the participants acquaintance 

themselves with the flywheel movement and minimize effects of learning. 

 Familiarization is also important to optimize chronical adaptations since specific eccentric 

strategies are needed when applying braking forces at the desired joints‟ angles and throughout 

the range of motion to obtain an eccentric overload (e.g., athletes may voluntarily delay the 
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braking action. They were required to come in 3 times a week Monday, Wednesday and 

Saturday. Load and repetitions for this period were minimal (i.e. between 3 sets of 5 

repetitions). After three days of familiarization phase the researcher performed pretests.                                                     

  3.7 Training protocol  

After successful completion of the familiarization session and pre-test, homemade cable pulley 

upper body resistance training with eccentric overload started in full. The training went on for 

eight weeks on Monday, Wednesday and Saturday. The training protocol focused on upper 

body major muscle groups in a standing position high pull exercise such as; for abs; wood chop 

and cable crunch, for chest unilateral cable press; for biceps; biceps cable crule unilateral and 

bilateral, for triceps; pull dawn unilateral and bilateral, For deltoids, delt rope pull and for back 

muscle, wide grip pull dawn and Narrow grip pull over and other exercise used. The training 

load increased progressively throughout the experiment, changing the intensity as well as the 

number of sets and repetitions in accordance with standard training procedures. All training 

session and every repetition were supervised seriously.  

A correct technical execution was stressed during that the entire training period and if a 

technical execution wasn‟t satisfactory, a researcher stopped the set to avoid a potential risk of 

injury to the participant. The intensity of the exercise was only increased if technical execution 

was satisfactory. Failing to perform a correct technical movement of each exercise, the intensity 

was either decreased or the participant received individual technical feedback to perform the 

exercise correctly. 

 The mass consisted of 20 loads of 0.5 kg sand each, for three pulley suspended in a cross bars 

in separate place which I used as a weight for EG resistance training. Protocols using sets (from 

3 to 6) and repetitions (from 6 to 8) depend on the weight and the muscle involved. Two 

minutes of recovery time was established between sets. Initial training loads (kg) were 

determined, in part during the familiarization phase of the study, and using approximate 

percentages of the 1-RM. Then using standard trial and error methods, the loads for each set 

were modulated based on performance in reference to the target RM training number.  The 

researcher was responsible for this careful modulation of the training load progression. Subjects 
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were fully encouraged to perform the CONC phase at a maximal velocity, and to try to perform 

a sudden braking action at the end of the ECC phase (overload). 

3.8 Procedures for administration of tests 

3.8.1  1RM test (Bench Press Test) for upper body strength  

 The objective of this test is to evaluate athlete upper body strength and power.  

 Material needed; barbell and weights, bench, assistant.  

Load the barbell with a weight close to your one repetition maximum load and conduct as many    

bench presses you can before failure. Assistant to act as a spotter for the athlete and count the 

number of successful bench press. If the number of bench presses exceeds 12 then, rests for 15 

minutes, increase the weight and repeat.  Analysis of the result is by comparing it with the result 

of previous tests. It is expected that, with appropriate training between each test, the analysis 

would indicate an improvement.  

 

                     Adopted from Mackenzie (1997) 

                          Figure 7 Bench press test Procedure 
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 3.8.2 Handball skill Test  

        3.8.2.1 Power Throw  

 The purpose of this test was to measure power through distance and accuracy of the thrown 

ball.  

 Material needed, standard three leather handball, measuring tape handball goal, court width 

3 meter length 20 meter marked on the floor.                  

Testing procedure  

From a distance of 20 meter in length marked on the floor the athlete has three consecutive 

throws at the goal each throw earns points based on the distance and accuracy of the throw. The 

athlete may run three steps prior to throwing the ball. Based on the diagram below the athlete 

will receive points for the distance in air of each throw that lands in the corridor. Three ball 

landing in the corridor beyond the 18.3 meter line or in the goal would be a perfect score of 24 

points (three throws times eight points). If an athlete throws the ball within the corridor but it 

goes directly over the goal, six points are awarded. (This athlete is not awarded the maximum of 

eight points because the ball failed to go in the goal). Throw not landing in the corridor score no 

points stepping on the line when throwing and taking more than three stops prior to the throw 

are considered as scratch and no point are awarded. Volunteers administer the test and are not to 

interfere with any athlete who is performing the test. Volunteer “A” the official will instruct the 

group doing this particular test, while volunteer “B” demonstrates the actual test volunteer “A” 

will give a handball to the player who will take test, ask him/her of ready, and will then say, 

“Ready, Go”, volunteer “C” will identify the value of each attempt volunteer “D” will record 

the athletics score. Other volunteers will stand outside the corridor and retrieve the thrown balls 

each volunteer is to administer the test and manage the area only.  
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                    Adapted from handball sport rules (2016, p.23)                      

                            Figure 8 Power through test filed                         

  3.8.2.2 Shooting accuracy test  

 The objective of the test; is to measure the all of shooting at the target in team handball.  

 Material needed to make the test;, standard handball, (females: 54  -  56cm in circumference 

and 325  -  375g) (, handball goal, (width, 3m, height, 2m) and record sheet.  

Testing procedure, 

 Four squares (50cm x 50cm) placed at the four corner of team handball goal angle. Targets are 

labeled, Top Right (TR), Bottom Right (BR), Top Left (TL), and bottom left (BL) relative to 

the players viewing perspective. The player tries to shoot from the three places of handball 

court, 6m line, 7m line and 9m line. On the signal of “go” the player throw the ball at the target, 

using one arm throw. Players will be supposed to attempt 20 shoot from 6m, 20 shoot from 7m 

and 20 shoot from 9 meter line. The player will make a total of 60 shots from the three lines 

these means five times for each of the four target (4 x 5 – 20 shoots, total shoots 60). The throw 

had to be completely executed with the use of dominant arm. Players were instructed that their 

feet to remain in contact with the ground just behind the shooting line and for using correct 

techniques. The score is the sum of points score on each target.  
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                                   Adopted from Kangane, (2005)   

                                    Figure 9 shooting accuracy test area 

 

 3.9     Methods of Data Analysis                                 

After  giving interventions of  eight weeks homemade cable pulley resistance training with 

eccentric overload for experimental group, the data that are collected  from  Pre  and  Post-tests  

were  analysed  by  using  statistical  software  of  statistical  package  for social sciences 

(SPSS) version 23.0 for simplicity of analysis for both groups. The data was collected through 

1RM test for upper body strength and for handball skills, spot shot test for shooting accuracy 

and power throw test through distance and accuracy of the thrown ball used for throwing power. 

The paired t-test was used to examine whether there is a significant difference between the pre 

and post test results of experimental & control group. These include mean, standard deviations,( 

t) and (p) value with 95% of confidence interval or the level of significance at 0.05. 
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                        CHAPTER FOUR 

            RESULTS AND DISCUSSTION 

4.1 Introduction 

The purpose of this study was to investigate the effect of homemade pulley resistance training 

on shooting accuracy and throwing power of Bahir Dar university female handball players. This 

chapter deals with the analysis of pre and post test data collected from randomly selected 

experimental (n=10) and control (n=10) groups under the study. The data was collected through 

fitness for upper body strength 1RMtest used.  For handball skill tests spot shot for shooting 

accuracy and for throwing power, power throw test through distance and accuracy of the thrown 

ball used. Pre-test and post-tests Were taken from both experimental and control group before 

and after eight weeks homemade cable pulley upper body resistance training with eccentric 

overload intervention and the score where recorded. The collected data were analyzed using 

paired t-test to analyze pre-test and post-test results of experimental and control groups.  

4.2 Results of the Study 

Table 2 Demographic characteristics of participant. 

Group  N  Sex Age  Height  Weight  Playing 

experience  

   Mean   S.D Mean   S.D Mean   S.D In year  

Experimental 

group 

 

10 

Female  20  0.81 1.67   0.25 61.4   3.63 2 year  

Control group   

10 

Female  19.9   0.74 1.66   0.4 62.5   3.06 2 year  

 

As shown the above table 1, descriptive characteristics of 20 study participants from Bahir Dar 

University female handball players mean of age (EG= 20, CG = 19.9) height (EG = 1.67, CG = 

1.66) and weight (EG = 61.4 CG = 62.5) and playing experience for both EG and CG is 2 years, 

subjects where relatively had the same age, height weight and playing experience.  
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Table 3 Descriptive statistics of upper body strength fitness 

Fitness variables  Group 

EG CG 

Mean   std. deviation  Mean   std. deviation  

PT POT PT POT 

1RM 31.50   4.116 37.00  2.582 32.00  4.216 32.00   4.216 

The above table also shows the pre and post test results of 1RM tests for both experimental and 

control group. As shown in the table the pretest score of EG were found to be 31.50   4.116 

where as the CG group pre test score found to be 32.00   4.216. The post test score of EG were 

37.00   2.582 where as CG were found to be 32.00   4.216. The result indicate that the mean 

value of EG 1RMtest  before giving eight weeks homemade cable pulley resistance training 

with eccentric overload was higher than that of after (EO) resistance training. But the mean 

value of CG stays very close from pre to post test. 

Table 4 Paired sample t-test results of fitness variable of upper body strength 1RM test for the 

two groups of pre and posttest. 

 

Fitness 

variable  

 

Subject  

Paired differences  

df 

 

Sig (2 

tailed)  

Mean  Std 

deviation  

Std 

error 

mean  

95% confidence 

interval of the 

difference  

Lower  Upper  

1RM EG= PT-POT -5.500 2.838 0.898 -7.530 -3.470 9 0.00 

CG= PT-POT 0.00 3.333 1.054 -2.3885 2.385 9 1.00 

The above table paired t-test result indicates that the test of significance differences of the two 

group (EG and CG) of pre and post test results. Based on the data presented in the table the pre 

and post test result of 1RM showed as statistically significant difference in EG. The result 

suggests that EG significantly improved (MD= -5.500, SD = 2.838 and P = 0.00) when exposed 

eight weeks homemade cable pulley upper body resistance training with eccentric overload. But 

no significant difference was observed in CG (MD= - 0.000, SD = 3. 333, P = 1.00) hence; 

P>0.05. 
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Table 5 Descriptive statistics of shooting accuracy and throwing power. 

Skill Test EG CG 

Mean   std. deviation Mean   std. deviation 

PT POT PT POT 

Throwing power  12.20   2.394 17.00   1.944 13.00   2.867 13.20  2.530 

6m shooting 

accuracy 

11.4   2.413 14.2  2.530 11.50   2.173 11.70   2.263 

7m shooting 

accuracy  

10.70   2.058 13.10   1.663 10.70   1.160 10.10   1.282 

9m shooting 

accuracy  

8.20  2.098 10.60   1.578 8.10   1.853 8.40   1.955 

Key:- EG= Experimental group, CG = Control group, PT= pretest, POT = Post test  

The above table shows that the pre and post test results of throwing power for both 

experimental and control groups. As shown in the table the pretest mean of EG was found  

12.20 with a standard deviation of 2.34 and the CG pretest mean found to be 13.00 with 

standard deviation of 2.867. But after eight week homemade cable pulley resistance 

training(EO) given to EG, the mean score of throwing power  for EG has a great change from 

pre to posttest but the mean value of CG stays very close from pre to post test. As the table 

shows, throwing power score of EG mean found 17.00 with a standard deviation 1.944 after 

homemade cable pulley upper body resistance training (EO) whereas CG posttest mean found 

13.20 with a standard deviation 2.530.  

The above table also shows that the pre and post test result of shooting accuracy from 6m, 7m 

and 9m distance. As shown in the table, the pre-test score of EG from 6m distance found to be 

11.4   2.413 and CG 11.50   2.173. But after eight weeks of  homemade cable pulley upper 

body resistance training with eccentric overload given to EG, the post test score of EG from 6m 

distance 14.2   2.530 wheras, CG found 11.70   2.263.  

In 7m shooting accuracy score EG before homemade cable pulley upper body resistance 

exercise with eccentric overload 10.70   2.058, CG found to be 10.70   1.60. But after eight 

weeks homemade cable pulley upper body resistance training (EO) post test score of  EG 7m 

shooting accuracy  found to be  13.10   1.663 and CG post test score found to be 10.10   
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1.283. In case of 9m distance, EG pretest score found to be 8.20   2.098 and CG score 8.10  

1.853. The post test score of EG after homemade cable pulley resistance training with eccentric 

overload found to be 10.60   1.578, CG found to be 8.40   1.955. 

This result shows different result from pre to post test. But we cannot say the result is statically 

significant unless the pre and post test scores of the group computed to examine whether those 

results show statistically different or not. Thus, the comparison of these results was presented 

under paired t test.  

Table 6 Mean comparison results of handball skill test for both groups of pre and post 

 

Test  

 

Participants  

Paired differences  

t 

 

df 

 

Sig (2 

tailed)  

Mean  Std 

deviatio

n  

Std 

error 

mean  

95% confidence 

interval of the 

difference  

Lower  Upper  

 Power 

throw  

EG = PT-POT -4.800 2.530 0.800 -6.610 -2.990 -6.00 9 0.00 

CG= PT-POT  -0.200 2.394 0.757 -1.913 1.513 -0.264 9 0.798 

6m 

shooting 

accuracy  

EG= PT-POT -2.800 2.251 0.712 -4.410 -1.190 -3.934 9 0.003 

CG= PT-POT -0.200 1.619 0.512 - 1.358 0.958 -0.391 9 0.705 

7m 

shooting 

accuracy  

EG= PT-POT -2.400 2.459 0.777 -4.159 -0.641 -3.087 9 0.013 

CG= PT-POT 0.600 1.578 0.499 -0.529 1.729 1.203 9 0.260 

9m 

shooting 

accuracy 

EG= PT-POT -2.400 1.955 0.618 -3.799 -1.001 -3.882 9 0.004 

CG= PT-POT -0.300 2.312 0.731 -1.954 1.354 -0.410 9 0.691 

Key: EG= Experimental group CG = control group PT post t test POT = posttest, df = degree of 

freedom  

The above table shows the test of significance differences of the two groups (EG and CG) of pre 

and post test results. According to the data presented in the table, the pre and post test results of 

throwing power score showed a statistically significant difference in EG, the result suggests that 

EG significantly improved throwing power when measured in throwing power test with its 
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accuracy (MD = 4.800, SD = 2.530, P = 0.00) when exposed to eight weeks homemade cable 

pulley resistance training (Eccentric over load) than CG (MD= 0.200, SD=2.394, P = 0.798). 

Hence, (P< 0.05) posttest throwing power was significantly improved than pre-test scores for 

the EG. But no significant improvement was observed in CG (P> 0.05).  

The above table also shows that the test of significance difference of the two group (EG and 

CG) of pre and post test results of shooting accuracy from 6m, 7m and 9m.According to the 

data presented in the table, the pre and post test result of shooting accuracy from 6m for the EG 

showed a statistically significant difference (MD= -2.800, SD= 2.251, P = 0.003). Hence, 

(P<0.05) post test scores was significantly increased than pretest score for the EG. But, no 

significant difference was observed in 6m shooting accuracy score of CG between pre-and post-

testing (MD = 0.200, SD = 1.619, P = 0.705) P>0.05. Similarly the pre and post test result of 

shooting accuracy from 7m for the EG showed a statistically significant difference (MD = 

2.400, SD= 2.459, P = 0.013) hence, P< 0.05. But no significant difference was observed in 7m 

shooting accuracy score of CG between pre and posttest (MD = 0.600, SD = 1.578, P = 0.260).  

Similarly, the pre and post test result of shooting accuracy from 9m for the EG showed a 

statistically significant difference (MD= 2.400, SD = 1.955, P = 0.004) significant at 0.05. But 

no significant improvement was observed in CG (M=0.300, SD = 2.312, P= 0.691). The result 

shows that eight weeks homemade cable pulley upper body resistance training (EO) caused a 

significant improvement in total shooting accuracy from 6m, 7m & 9m distance in EG.  

4.3 Discussion  

The aim of this study was to examine the effect of eight weeks homemade cable pulley upper 

body resistance training with eccentric overload on shooting accuracy and throwing power in 

the cause of Bahir Dar university female hand ball player.  

The experimental group participated in eight weeks homemade cable pulley resistance training 

(EO), but the control group did not participate in this selected upper body cable pulley 

resistance training with eccentric overload program. Based on the finding of the study, the 

experimental group has significant positive effect on specific upper body strength and handball 

skill of shooting accuracy and throwing power. The CG had not shown significant improvement 

in only of the selected variables as they have not been subjected to upper body cable pulley 
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resistance training (EO) similar to that of experimental groups. In this study the effect of eight 

weeks homemade cable pulley upper body resistance training with eccentric overload on 

shooting accuracy, throwing power and its effect on upper body strength discussed below.  

The finding of the study showed that homemade cable pulley upper body resistance training 

(EO) has an effect on EG 1RM. The result suggest that 1RM increase from pre to post test in 

EG after upper body eccentric over load cable pulley resistance training EG (MD= 5. 500, SD = 

2.838, P = 0.00).  But CG (MD = 0.00, SD = 3.333, P = 1.00). The result suggests that EG 

significantly improved. Hence, P<0.05 but in CG the pre and post test result did not undergo 

statistically significant change.  

As the data (table 3) showed the mean values of 1RM score were 31.50 in before upper body 

cable pulley(EO)resistance training, which was improved to 37.00 after 8 week upper body 

cable pulley(EO)resistance training, this means that 1RM score  of  EG increased by 5.5 point 

after 8 weeks of upper body cable pulley(EO)resistance training. But the pre and post test score 

of CG stay the same, 32.00and 32.00 pre and posttest respectively. These studies proved that 

homemade cable pulley upper body resistance training with eccentric overload vary effective 

training methods for upper body strength. Hence the researcher accepted hypothesis H1.1 and 

rejected H0.1at 0.05 level of confidence.           

This finding is  in accordance with (Sergio Maroto-Izquierdo et al., 2017) conducted  on 

Functional and Muscle-Size Effects of Flywheel Resistance Training with Eccentric-Overload 

in Professional Handball Players. On his study 6-week FRTEO with 2-3 sessions a week, 

including 4 sets of 7 repetitions of the leg-press exercise performed at maximum concentric 

intensity induces significant improvements in maximal dynamic strength, power output at 

different loads, vertical jump height, sprint time, agility and muscle thickness in professional 

handball players.  On the other hand, iso-inertial devices have shown large increases in muscle 

strength due to the EO generated by the flywheel when a maximum short eccentric action was 

applied during the last third of ROM. Thus, greater application of forces during the eccentric 

phase of movement has been demonstrated (Martinez-Aranda & Fernandez-Gonzalo, 2017).   

The result is also supported by the finding of  (Dr.S.Arumugam. 2019) the study conducted on 

Kabaddi Players and the selected participants were randomly divided into two groups such as 

Group „I‟ underwent flywheel training (n=10) and Group „II‟ acted as control group (n-10). 
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Group „I‟ underwent flywheel training for three alternative days and one session per day and 

each session lasted for an hour for six week period. Group „II‟ was not exposed to any specific 

training but they were participated in regular activities. Group „I‟ who were underwent flywheel 

training significant improvement on selected variables such as shoulder strength and leg 

strength.     

More over results of previous research also indicate that iso-inertial devices have shown large 

increases in muscle strength due to the EO generated by the flywheel when a maximum short 

eccentric action was applied during the last third of ROM. Thus, greater application of forces 

during the eccentric phase of movement has been demonstrated (Martinez-Aranda & 

Fernandez-Gonzalo, 2017).    

The analysis result indicated that the performance of power throw (handball throw) was 

significant  (P<0.05).That means post-test result of power throw was significantly increased 

than pre-test values for the EG .Whereas, in case of CG it was not significant(P>0.005).The 

mean score of power throw EG before giving upper body cable pulley resistance training with 

eccentric overload   (12.20) and  after giving upper body cable pulley resistance training with 

eccentric over load (17.00).  Whereas,  the  mean score  of  CG  was  13.00  pretest  and  13.20  

post  test.  Between  each,  the  mean  value difference  was  4.8m  for  EG  and   0.20m  for  

CG.  This value showed that the performance of EG were significantly increased from pre-

posttests but not in CG. This indicates  that  eight weeks  homemade cable pulley upper body 

resistance  training with eccentric overload has  a  positive  significant  effect  on  throwing 

power in handball. Hence the researcher accepted hypothesis  H1.2 and rejected H0.2 at 0.05  

level  of  confidence.   

This result  was  in  agreement  with  the  findings  of (Sergio Maroto-Izquierdo et al., 2020)  

conducted  on Comparison of  Flywheel and Pneumatic Training on Hypertrophy, Strength, and 

Power in Professional Handball Players. The result shows that eighteen professional handball 

players were randomly divided into two experimental groups: 1) flywheel training and 2) 

pneumatic resistance training. Both flywheel and pneumatic training resulted in similar 

increases in shoulder strength and power and throwing speed. However, flywheel training 

appeared to possibly result in a slightly greater level of muscle hypertrophy of the anterior and 

middle deltoid. Non-gravity dependent training appears to induce changes that would be 
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beneficial to sports performance and perhaps injury prevention.  From  this  result, it  possible  

to  say  that  resistance  training  has  a  positive  effect on throwing power as power is a product 

of force(strength) and velocity(speed).  That means as throwing velocity increases, throwing 

power also increases. Eccentric overload resistance training improves upper body strength and 

power, in turn, handball throwing performance.   

The findings of the study also revealed that there were significance improvements in-between 

the pre to post test result of shooting accuracy from 6m, 7m and 9m in EG. But in CG accuracy 

did not undergo any statistically significant changes from all distances. As  the  data  (table  4)  

showed  the  mean  values  of  6m shooting accuracy pretest score were EG= 11.4 in before 

strength training, which was increased to EG= 14.20 after 8 week of upper body cable pulley 

resistance training with EO, this means the players obtained 2.80 more points in accuracy after 

8 weeks of EO resistance training. But CG the mean value of 6msooting accuracy pretest score 

were CG=11.50 and posttest score=11.70, this indicates that CG pretest and posttest 6mscore 

stay vary close. The result suggests that EG significantly improved shooting accuracy from 6m 

(MD=2.80, SD=2.251, p=0.003). Hence, (P <0.05) EG were significantly improved. But CG 

(MD=0.200, SD=1.619, p=0.705), not significant at 0.05 level of confidence.   

The finding of the current research revealed that strength training has a significant effect on 

7mshooting accuracy of female handball players. As the data (table 4) showed the mean values 

of 7mshooting accuracy were =EG 10.70 in before upper body cable pulley resistance training 

with EO, which was increased to EG 13.10 after 8 week of upper body cable pulley resistance 

training with EO, this means 7m shooting accuracy performance of EG increased by 2.40 points 

after the EO resistance training. But the mean score of pretest CG=10 .70 and posttest score 

CG=10.10.this shows that pre and posttest score in CG not indicate improvement. The result 

suggests that EG significantly improved (MD=2.40, SD=2.459, p=0.013). Hence, (P <0.05) EG 

were significantly improved.  But CG (MD=0.600, SD=1.578, p =0.260), not significant at 0.05 

level of confidence 

The findings of the study also revealed that upper body cable pulley resistance training with 

eccentric overload had an effect on 9m shooting accuracy of male handball players.  As  the  

data  (table  3)  showed  the  mean  values  of  9m shooting accuracy pretest score were 

EG=8.20  before the EO resistance training ,but after 8 week of upper body cable pulley 
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resistance  training with eccentric overload, the post test score of 9mshooting accuracy  was 

increased  EG=10.60, this means the players obtained EG=2.4 more points in 9mshooting 

accuracy after the EO resistance training. But the pre and post test score of CG stay very close, 

CG=8.10 and CG=8.40 pre and posttest respectively. The result suggests that EG significantly 

improved shooting accuracy from 9m (MD=2.40, SD=1.955, p=0.04).  Hence, (P <0.05) EG 

were significant at 0.05 level of confidence (EG were significantly improved). But  CG  

(MD=0.300,  SD=2.312,  p=0.691),  not  significant  at  0.05  level  of confidence. Hence the 

researcher accepted hypothesis H1.3and rejected H0.3 at 0.05 level of confidence. 

This result  was  in  agreement  with  the  findings  of Fernandez-Valdés B., 2020) a study 

conducted on The Influence of Functional Flywheel Resistance Training on Movement 

Variability and Movement Velocity in Elite Rugby Players. The result indicates that Six weeks 

of flywheel resistance training decreases movement variability and increases velocity, 

especially when catching and throwing a rugby ball. Similarly (Giovanni Fiorilli et al.,2020) on 

his study conducted on football players,after 6weeks of eccentric overload flywheel resistance 

training improvising soccer skills and in particularly shooting precision.  

The finding is also in accordance with Mascarinet al. (2017) correlated increases in internal 

rotation power at a high intensity with significant increases in throwing velocity after a strength 

training program using elastic bands in the rotator cuff muscles. Hence; Throwing is a 

fundamental skill. Two basic factors influence the efficiency of shots: accuracy and throwing 

velocity. The faster the ball is thrown, the less time defenders have to save the shot. According 

to the result it is possible to say that <throwing velocity increase parallel to these shooting 

accuracy increase>  

These findings are in line with the results of this study, in which gains in strength and power at 

a higher intensity and at a low intensity are associated with similar increases in throwing 

velocity in turn shooting precision. In addition, these increments are similar to those 

demonstrated by other studies (Hermassi et al.,2015;Raederetal.,2015;Sabido et al.,2016; 

Saeterbakken et al., 2011)in which  even different strength training protocols were applied to 

the upper limb musculature.. 
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                            CHAPTER FIVE 

                  SUMMARY, CONCLUSIONS AND 

RECOMMENDATIONS 

5.1 Summary 

The primary purpose of this study was to determine the effect of homemade pulley resistance 

training on shooting accuracy and throwing power of Bahir dar university female handball 

players. For this purpose, the researcher reviewed the available literatures in order to decide the 

focus of the study. In  order  to  attain  the  general  objective  of  the  study,  the  following  

specific  research  objectives  were formulated. 

 To examine the effects of homemade pulley   resistance training (EO) on shooting 

accuracy. 

 To investigate the effects of homemade pulley   resistance training (EO )on throwing 

power. 

. 

 To determine the effects of homemade pulley resistance training ( EO) on strength and 

power.  

In dealing with the above basic objectives, the study conducted on Bahir Dar university female 

handball players with the total population of 20 players.  In  this  study  compressive  sampling  

techniques  were applied,  10 subjects were randomized to experimental group of upper body 

cable pulley resistance training with eccentric overload  for 2 month and 3 days per week, and 

10 subjects serve as control group were attended on  regular training which is given from the 

coach. A pre-test and post-test of handball skills test (shooting accuracy and power throw)   and 

1RM upper body strength tests were taken to gain the necessary information required for the 

study.   

The data were collected by using the appropriate hand ball skills test (Accuracy and power 

throw) and upper body strength (1RM) test before and after homemade pulley resistance 

training with eccentric overload intervention. The experimental training group performed in a 

two-month of additional upper body cable pulley resistance training with EO program.  
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However,  the  control  group  did  not perform  the  selected  resistance   training  program.  

Nevertheless, they did perform as equal as normal training activities to the experimental players 

for the regular handball training program. Paired T test was used for comparisons of means and 

data were analyzed by using SPSS version 23.0 with significance level of 0.05%. Final result of 

the study  showed  that  significant improvement in the experimental group in  both  the selected 

hand ball skills( shooting accuracy , power throw) and upper body( strength, power)  while, in 

the  control group there was not significant improvement. Generally the improvement was seen 

in the experimental group of the study as all variables were tested. As a  result we  can  

conclude  that  eight  week  cable pulley resistance  training with eccentric overload have  a 

positive effect on female handball players to enhance their upper body fitness and skill 

performance. 

Through paired t-test the data was analyzed.  Hence, the following major findings were 

investigated. 

1.  The  finding  of  this  study  revealed  that  shooting  accuracy  from  6m,  7m  and  9m  was 

Significantly improved in EG after homemade cable pulley resistance training with EO .  In CG 

no significant change was recorded. 

2.  Finding of this study indicated that there is a significant improvement of power throw 

performance in EG than CG as a result of homemade cable pulley resistance training with EO.  

Experimental  group  show increased  power throw  with  the  consequence  of  EO resistance 

training  but  no  significant improvement was found in CG.  

3.   The finding of this study showed upper body strength performance significantly improved 

in EG after exposed to cable pulley resistance training with eccentric overload. In CG no 

significant change between pre to posttest was observed.  
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5.2 Conclusion 

Based on the major findings and results of this study, the following points were stated as a 

conclusion. 

 Homemade cable pulley resistance training with EO has a significant effect on shooting 

accuracy of female handball players. 

 Homemade cable pulley resistance training with EO has a significant effect on throwing 

power of female handball players.  

 Homemade cable pulley resistance training with EO has a significantly effect on upper 

body strength performances of female handball players. 

5.3 Recommendations 

Based on results, discussions and findings of the study, the following would be recommended: 

 In team handball  ball  velocity  is  related  to  physical  fitness characteristics,  especially  

power  and  strength. Muscle power is considered an important parameter responsible for 

successful rapid movements performed with maximum effort, such as throwing. This 

velocity depends primarily  on  the  player's  ability  to  accelerate  the ball  with  an  over-

arm throw.  Shoulder internal rotation and elbow extension are two important factors. 

Thus, a training regimen designed to improve ball-throwing velocity in female team-

handball players should include exercises that are aimed at increasing both strength and 

power in the upper body. Cable pulley resistance training with eccentric overload is very 

effective, but the price of gymnasium equipment which is Versa pulley so much 

expensive. So I would like to advice Ethiopian poor handball coaches like me making 

homemade cable pulley resistance training machine by using available materials and 

implementing it in their resistance training session to improve handball players shooting 

precision. 

 Considering  the  importance  of  cable pulley resistance  training with eccentric 

overload  on  improving  upper body strength and power; Bahir Dar university female 
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handball players coach  should  make  the  exercise  as  part  of  their  training program 

for their players commonly. 

 This research was done for  eight  weeks cable pulley resistance training with eccentric 

overload program,  yet the program may be extended for a  better performance 

enhancement in  handball performance and fitness variables, similar study may under 

taken by employing subject of other sex ,age, group and using others variables, which 

are not observed in this study. 
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- Easy exercise for leg and 

hand  

- Stretching  

moderate - - - 

40 Main part  - Biceps cruel (unilateral) 

- Triceps pull down 

(unilateral) 

- Delt rope  

- Wide grip pull down  h
ig

h
 

8 

8 

 

8 

5 

4 

4 

 

4 

3 

 

 

2` 

 

5 Cool Down  Running jogging & 

harmonized movement of 

hands & stretching  

Low  - - - 

W
ed

n
es

d
ay

  

5 Warming up  - Walking jogging  

- Harmonized movement 

for hand and leg 

stretching  

Moderate  - - - 

40 Main part  - Cable crunch  

- Biceps cable cruel 

(unilateral) 

- Triceps pull dawn (rope) 

- Wide gripe pull dawn   h
ig

h
 

8 

8 

8 

5 

 

4 

4 

4 

3 

 

 

2` 

5 Cool Down  Running, jogging easy 

exercise for leg and  hand    

stretching  

Low  - - - 

S
at

u
rd

ay
  

5 Warming up  - Running, jogging 

harmonized movement 

for hand & leg stretching  

moderate - - - 

40 Main part  - triceps pull dawn  

rope(bilateral) 

- Wood chop  

-  pullover  

- Biceps cruel (bilateral)  

h
ig

h
 

 

8 

8 

5 

8 

 

 

4 

4 

3 

4 

 

 

 

2` 

5 Cool Down   Running jogging  

Exercise easy for hand & leg  

Stretching exercise  

Low  - - - 
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/n
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W
ee

k
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o
n
d

ay
 

5 Warming up  - Running, walking, japing  

- Harmonized movement 

stretching  

moderate  - - - 

40 Main part  - Biceps cruel(bilateral) 

- Triceps pull dawn 

rope(unilateral) 

- Wide grip pull dawn  

- Cable crunch  h
ig

h
 

8 

8 

 

5 

8 

4 

4 

 

3 

4 

 

2` 

5 Cool Down  - Running walking, 

jogging  

- Exercise (easy) for hand  

- Stretching  

Low  - -- - 

W
ed

n
es

d
ay

  

5 Warming up  - Running walking jogging  

- Harmonized movement 

for hand leg 

moderate - - - 

40 Main part  -  Biceps cruel(unilateral) 

- pullover 

- Cable press  

- Triceps pull-down  
 H

ig
h
 

8 

5 

8 

8 

 

4 

3 

4 

4 

 

 

 

2` 

5 Cool Down  - Running jogging  

- Exercise (simple) for leg 

and hand stretching  

Low  - - - 

S
at

u
rd

ay
  

5 Warming up  -  Running, walk, jogging  

- Harmonized movement 

of lay hand stretching  

moderate - - - 

40 Main part  - Delt rope pull 

- Triceps pull dawn (rope)  

- Biceps cruel (unilateral)  

- Wide gripe pull dawn 

h
ig

h
 

8 

8 

8 

5 

 

4 

4 

4 

3 

 

 

2` 

5 Cool Down  - Running jogging  

- Easy exercise for hand 

and leg 

- Stretching  

Low  - - - 
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et

  

R
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et
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W
ee

k
  

3
 

M
o

n
d

ay
 

5 Warming up  - Running, walking, jumping  

- Easy hand, leg exercise 

harmonized movement 

stretching  

Moderate - - - 

40 Main part  - Wide gripe pull dawn   

- Biceps cruel  

- Triceps pull dawns 

(unilateral) 

- Cable crunch  h
ig

h
  

5 

8 

8 

 

8 

3 

4 

4 

 

4 

 

2` 

5 Cool Down  - Walking jogging 

harmonized movement of 

leg and hand stretching   

Low  - - - 

W
ed

n
es

d
ay

  

5 Warming up  - Running walking jogging  

- Harmonized movement for 

hand and leg stretching  

moderate - - - 

40 Main part  - Wood chop  

- Triceps over head  

- Pull over  

- Overhead biceps cruel   

 h
ig

h
 

8 

8 

5 

8 

4 

4 

3 

4 

 

2` 

5 Cool Down  - Walking, jogging 

harmonized movement hand 

and leg  

Low  - - - 

S
at

u
rd

ay
  

5 Warming up  -  Running, walk, jogging  

- Synchronized movement of 

hand, leg, arm stretching   

moderate  - - - 

40 Main part  - Wide grip pull dawn  

- Single arm cable press  

- Delt rope pull  

- Triceps pull dawn (rope) 

unilateral h
ig

h
 

5 

8 

8 

8 

 

4 

 

2` 

5 Cool Down  - Running jogging  

- Harmonized movement of 

hand, leg, arm  

- Stretching  

Low  - - - 
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W
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M
o
n
d

ay
 

5 Warming up  - Running, walking, japing  

- Synchronized move of 

hand, leg arm  

- Stretching   

moderate - - - 

40 Main part  - Biceps cruel (unilateral)   

- Wide grip pull dawn  

- delt pull rope  

- triceps pull dawn narrow 

gripe (bilateral) h
ig

h
 

8 

6 

8 

8 

 

4 

3 

4 

4 

 

 

2` 

5 Cool Down  - Walking jogging  

- Harmonized movement 

of hand leg,  stretching   

Low  - - - 

W
ed

n
es

d
ay

  

5 Warming up  - Running walking jogging  

- Synchronized movement 

of hand leg, arm  

- Stretching   

moderate - - - 

40 Main part  - Biceps cruel (unilateral) 

- Triceps pull down 

rope(bilateral) 

- Wide group pull dawn  

- Single arm cable press h
ig

h
 

8 

8 

 

6 

8 

4 

4 

 

3 

4 

 

2` 

5 Cool Down  - Running jogging  

- Exercise (simple) for leg 

and hand stretching  

Low  - - - 

S
at

u
rd

ay
  

5 Warming up  -  Running, walk, jogging 

easy exercise for leg and 

hand  

- stretching  

moderate - - - 

4o Main part  - Delto  cable pull 

- Triceps pull dawn 

(bilateral)  

- Biceps cruel (unilateral))  

   -Wide grip pull dawn h
ig

h
  

8 

8 

 

8 

6 

4 

4 

 

4 

3 

 

2` 

5 Cool Down  - Walking jumping  

- Synchronized movement 

of hand lag 

- Stretching  

Low  - - - 
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W
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d
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5 Warming up  - Running, walking, japing  

- Harmonized movement 

hand, and leg 

-  stretching  

moderate - - - 

40 Main part  - Wood chop 

- Triceps pull dawns (rope)  

- Biceps cruel 

- Wide grip pull dawn  

  h
ig

h
 

8 

8 

8 

6 

 

4 

4 

4 

3 

 

 

2` 

5 Cool Down  - walking, jogging easy 

hand and leg exercise 

- Stretching exercises  

Low  - - - 

W
ed

n
es

d
ay

  

5 Warming up  - Running walking jogging  

- Synchronized movement 

of hand, leg and arm  

- Stretching exercise   

moderate - - - 

40 Main part  - Pull over 

- Triceps pull down  

- Biceps cruel 

- Delt rope pull   h
ig

h
  

6 

8 

8 

8 

3 

4 

4 

4 

 

2` 

5 Cool Down  - Running jogging  

- Exercise (simple) for lag 

and hand, stretching  

Low  - - - 

S
at

u
rd

ay
  

5 Warming up  -  Running, walk, jogging  

- Harmonized movement 

of lay hand stretching  

moderate  - - - 

40 Main part  - Fact pull (rope)  

- Triceps pull dawn (rope)  

- Biceps cruel (single 

hand)  

Wide group pull dawn h
ig

h
  

8 

8 

8 

 

6 

4 

4 

4 

 

3 

 

2` 

5 Cool Down  - Running jogging  

- Easy exercise for hand  

and leg  

- Stretching  

Low  - - - 
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W
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k
  

6
 

M
o
n
d
ay

 

5 Warming 

up  

 walking, jogging  

- Harmonized movement 

leg and hand 

,stretching  

moderate  - - - 

40 Main part  - Biceps cruel 

- Triceps pull dawns  

- Wide grip pull dawn  

- Cable crunch  

h
ig

h
 

8 

8 

6 

8 

 

4 

4 

3 

4 

 

 

2` 

5 Cool Down  - Running walking, 

jogging  

- Exercise (easy) for 

hand and leg 

- Stretching  

Low     

W
ed

n
es

d
ay

  

5 Warming 

up  

- walking jogging  

- Harmonized movement 

Hand, leg ,stretching 

moderate     

40 Main part  -  biceps cruel(bilateral ) 

- Cable crunch  

-  Cable Pullover 

- Triceps pull-down 

(unilateral) h
ig

h
 

8 

8 

6 

8 

 

4 

4 

3 

4 

 

2` 

5 Cool Down  - Running jogging  

- Exercise (easy) for leg 

and hand, stretching  

Low  - - - 

S
at

u
rd

ay
  

5 Warming 

up  

- walking, jogging  

- Harmonized movement 

of leg hand ,stretching  

moderate - - - 

40 Main part  - Delt rope pull  

- Triceps pull dawn 

(rope)  

- Biceps cruel(unilateral)  

   -wide gripe pull dawn h
ig

h
 

8 

8 

 

8 

6 

4 

4 

 

4 

3 

 

2` 

5 Cool Down  - Running jogging  

- Easy exercise for hand 

and leg.  

- Stretching  

Low  - - - 
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ep

  

S
et

  

R
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W
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M
o
n
d
ay

 

5 Warming 

up  

- Running, walking, 

jogging  

- Harmonized movement 

of hand and leg 

stretching  

moderate - - - 

40 Main part  - Biceps cruel(bilateral) 

- Triceps pull dawn rope  

- Wide grip pull dawn  

- Cable crunch  

h
ig

h
 

8 

8 

6 

8 

4 

4 

3 

4 

 

2` 

5 Cool Down  - Running walking, 

jogging  

- Exercise (easy) for 

hand and leg 

- Stretching  

Low  - - - 

W
ed

n
es

d
ay

  

5 Warming 

up  

-  Walking, jogging  

- Harmonized movement  

hand, leg, stretching 

moderate - - - 

40 Main part  - biceps  cruel (Bilateral) 

-  Delt rope pull 

- pullover  

- Triceps pull down  h
ig

h
 

8 

8 

6 

8 

4 

4 

3 

4 

 

2` 

5 Cool Down  - Running jogging  

- Exercise (easy) for leg 

hand stretching  

Low  - - - 

S
at

u
rd

ay
  

5 Warming 

up  

- walking, jogging  

- Harmonized movement 

of leg, hand, stretching  

moderate     

40 Main part  - Wood coop  

- Triceps pull dawn 

(rope)  

- Biceps cruel(unilateral)  

-Wide group pull dawn h
ig

h
 

  

8 

8 

 

8 

6 

4 

4 

 

4 

3 

 

2` 

5 Cool Down  - Running japing  

- Easy exercise for hand 

lay  

- Stretching  

Low     
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M
o
n
d
ay

 

5 Warming 

up  

- walking, jogging  

- Easy hand, leg exercise 

harmonized movement 

- stretching  

Moderate - - - 

40 Main part  - Wide gripe pull dawn   

- Biceps cruel  

- Triceps pull dawns 

(unilateral) 

- Delt rope pull h
ig

h
  

6 

8 

8 

 

8 

3 

4 

4 

 

4 

 

2` 

5 Cool Down  - Walking jogging 

harmonized movement 

of leg and hand 

stretching   

Low  - - - 

W
ed

n
es

d
ay

  

5 Warming 

up  

- Running walking 

jogging  

- Harmonized movement 

for hand and leg 

stretching  

moderate - - - 

40 Main part  - Biceps cruel 

- Triceps pull dawn 

- Pull over  

- Cable crunch   h
ig

h
 

8 

8 

6 

8 

4 

4 

3 

4 

 

2` 

5 Cool Down  - Walking, jogging 

harmonized movement 

hand and leg stretching 

Low  - - - 

S
at

u
rd

ay
  

5 Warming 

up  

-  , walking, jogging  

- Synchronized 

movement of hand, 

leg, stretching   

moderate  - - - 

40 Main part  - Wide grip pull dawn  

- Biceps crule(bilateral)  

- Delt rope pull  

- Triceps pull dawn 

(rope) unilateral h
ig

h
 

6 

8 

8 

8 

3 

4 

4 

4 

 

2` 

5 Cool Down  - Running jogging  

- Harmonized movement 

of hand, leg,  

- Stretching  

Low  - - - 
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APPENDICE 

Appendix 1: Familiarization of the training. 
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Appendix2:Bicepscrule

 

 



78 
 

Appendix3:tricepspulldawn 
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Appendix4:deltoidcablepull 
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Appendix 5: Profile of participants 

 

A. Experimental Group 
 

No Age Height(m) Weight(kg) Playing experience 

1 19 1.65 58 2 

2 21 1.64 61 2 

3 20 1.68 63 2 

4 19 1.64 59 2 

5 21 1.67 66 2 

6 20 1.66 64 2 

7 20 1.68 66 2 

8 21 1.69 55 2 

9 19 1.68 63 2 

10 20 1.72 69 2 
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B. Control Group 
 

No Age Height(m) Weight(kg) Playing experience 

     

1 20 1.63 64 2 
     

2 19 1.70 62 2 
     

3 21 1.70 64 3 
     

4 20 1.71 58 2 
     

5 19 1.68 63 2 
     

6 20 1.62 58 2 
     

7 19 1.69 67 2 
     

8 21 1.64 60 2 
     

9 20 1.60 63 2 
     

10 20 1.70 66 2 
     

 
 

Appendix 6: Demographic characteristics of the study participants 
 
 
 
Group  N  Sex Age  Height  Weight  Playing 

experience  

   Mean   S.D Mean   S.D Mean   S.D In year  

Experimental 

group 

 

10 

Female  20  0.81 1.67   0.25 61.4   3.63 2 year  

Control group   

10 

Female  19.9   0.74 1.66   0.4 62.5   3.06 2 year  

 

 
 

 



82 
 

Appendices7: Pre and Post Test Results of 1 RM test for both experimental and 

control group   

1RM test in kilogram 
 
No Experimental Group  Control Group 

      

 Pre-test Post-test Pre-test  Post-test 
      

1 30 35 35  30 
      

2 35 40 30  35 
      

3 25 35 30  30 
      

4 30 35 25  30 
      

5 40 40 35  35 
      

6 30 35 40  40 
      

7 30 35 30  30 
      

8 35 40 30  25 
      

9 30 35 30  30 

      

10 30 40 35  35 
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Appendix 8: Pre and Post test result power throw score and shooting accuracy for 
Experimental Group 

 

No   Shooting Performance    
 

          
 

   Shooting Accuracy    
 

 Power throw         
 

   6m  7m  9m  
 

          
 

 Pretest Post test Pre test Post test Pre test  Post test Pretest Post test 
 

          
 

1 14         18 12 13 11  16 
8 12  

        
 

2 14          14 10 14 11  13 
10 13  

        
 

3 10 16 11 18 7  11 
7 9  

        
 

4 8 16 10 10 13  13 
11 10  

        
 

5 12 18 11 13 9  14 
6 10  

        
 

6 12 18 16 18 12  12 
9 11  

        
 

7 10 18 8 12 13  15 
5     9  

        
 

8 12 14 13 16 11  12 
10 13  

        
 

9 14 18 14 14 8  14 
10 9  

        
 

10 16 20 9 14 12  11 
6 10  
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Appendix 9: Pre and Post test result of power throw score and shooting accuracy for control Group 
 
 

 

No   Shooting Performance    
 

          
 

   Shooting Accuracy    
 

 Power throw         
 

   6m   7m  9m  
 

          
 

 Pretest Post test Pre test  Post test Pre test Post test Pretest Post test 
 

          
 

1 12 8 11  10 9 10 
10 7  

        
 

2 10 12 9  10 11 12 
7 9  

        
 

3 12 14 12  12 11 11 
9 9  

        
 

4 14 16 14  14 12 12 
5 6  

        
 

5 8 12 10  13 12 9 
8 10  

        
 

6 14 14 8  7 11 8 
11 8  

        
 

7 16 16 15  14 10 9 
7 10  

        
 

8 12 12 13  12 12 10 
9 7  

        
 

9 18 16 12  11 9 10 
6 6  

        
 

10 14 12 11  14 10 10 
9 12  

        
 

 
 
 
 
 
 
 
 


