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INTRODUCTION 
Numerous scientific research on different athletic populations 

show that the success in athletic disciplines generally depends on 
speed, endurance, flexibility and coordination. Uneven motor devel-
opment most often occurs with persons who grow fast and with per-
sons with uneven process of growth which changes the physiological 
and biomechanical conditions of muscular activity. Those disorders, 
connected with intense psychological changes and changes in inter-
nal organs, can have a negative influence on neuromuscular coor-
dination and mastering new movements. Systematic work reduces 
such abrupt manifestations of maturation, and fortunately, motor 
skills acquired before that period do not disappear.

Development of strength takes special place in the overall de-
velopment of young athletes because strength is very important for 
achieving results in a large number of athletic disciplines. Strength 
is crucial for success in throwing disciplines and its role in training 
grows progressively together with sports development. 

We can emphasize, as an example, that adult shot put throw-
ers in comparison with young shot put throwers should work more 
on development of strength, especially the explosive one. A specific 
strength training is divided in three categories:

Throwing shot put of various weight
Exercises for strengthening  shoulders, trunk and legs (similar to 

movements used in this discipline):
- Diagonal throwing in place
- Jumping with additional load
- Trunk exercises with additional burden  with swinging and 

turning
Pulling exercises and leg exercises for strength, then main exer-

cises such as clean, shift, pull and squats.

DISCUSSION
As a difference from adult throwers, the aim of a training for 

young shot put throwers is to achieve great length without signifi-

cant development of strength. Therefore, in training young shot put 
throwers, special attention should be paid to specific throwing train-
ing with the emphasis on technique. Exercises which should be done 
are exercises with wooden sticks, exercises with leather coated ham-
mer with belts or wires, medical balls and light shot puts (2 kg). It 
is necessary to use other operators in training, such as sprints and 
jumps, exercises for improvement of specific fitness and flexibility 
exercises. 

Static-active stretching of muscles consists of achieving a large 
amplitude of movement in a joint (up to physiological limits), activ-
ity of muscle groups which go above that joint (for example, ampli-
tude of lifting both legs in balancing “swallow” position or forward 
bend in sitting position with touching the feet). Tension of agonist 
muscles in active stretching, through reciprocal inhibition, helps to 
relax muscles which are stretched (antagonists). Static-active stretch-
ing increases the active flexibility and strengthen agonist muscles. 
During this stretching, positions are usually held for no longer than 
15 seconds. Static-passive stretching of muscles consists of reaching 
the largest amplitude of movement achieved with help of external 
forces (for example, forward bend in a sitting position with touching 
the feet with help of a partner). Minimum movement in a joint within 
the limits of maximum value is done by some external force. Relax-
ing stretching is useful to apply slowly in order to reduce cramps, 
pain and fatigue in muscles in the recovery (“cooling”) period. 

Dynamic stretching has the aim to improve the elastic character-
istics of muscles, their capacity for fast contraction and reactivity of 
nervous system. Dynamic stretching improves the dynamic flexibil-
ity and it is also useful to apply it as a part of the warm-up. Accord-
ing to Kurtz, dynamic stretching should be performed in series of 8 
-12 repetitions. One should be cautious during this kind of stretching 
and stop when tiredness of a muscle occurs, because at that moment 
tired muscles have lower elasticity causing lower amplitude of mo-
tion in a particular joint. 

Ballistic stretching of muscles consists of fast alternating exten-
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sions and contractions of the same muscle groups (for example, do-
ing fast standing hamstring with touching your feet – fast stretching 
of hamstring and then through fast backbend go back to the initial 
standing position – fast contraction of hamstring muscles). Ballistic 
stretching uses impulse of body movement or movement of limbs, 
trying to reach the amplitude of movement which is outside the nor-
mal range. This type of stretching is not considered as useful and it 
can lead to injuries. Ballistic stretching does not enable muscles to 
adapt to movement or to relax in a stretched position. Instead, it can 
cause increase of their tension and tightness by constant activation of 
a stretching reflex. In ballistic stretching, muscular elasticity is inad-
equately used through ballistic movements which are not controlled. 

Increased demands in training of athletes at much higher lev-
el can be defined as a form of muscular stress, increased intensity 
and functional stress and decreased recovery phase before, during, 
between and after competitions. Impossibility of fast recovery in-
evitably leads to acute muscle symptoms, such as sprain and strain, 
which represent injuries of musculoskeletal system. Microtraumatic 
changes can cause inflammatory processes, such as muscular fibers 
membrane damage and damage of contractile elements. The inflam-
matory process can be caused by a single mechanical movement 
such as raising, catching, a jerk or by accumulated injuries during 
less strong but many times repeated movements.

During exercising, two types of pain are possible: immediate 
pain and repeated muscular pain. Immediate pain is caused by accu-
mulated metabolic byproducts (such as lactic acid) and it disappears 
completely if there is right proportion between training and recovery 
during and after the training. Aerobic activities of low intensity will 
help blood circulation and remove accumulated lactic acid. Delayed 
pain symptoms usually occur after a couple of hours to one day after 
intensive trainings or competitions and they reach their peak between 
one and three days and they disappear within five to seven days.

Primarily function of stretching reflects itself in increase of the 
amplitude of movement and secondary functions are decrease of 
muscular tension, that is, relaxation, prevention of injuries (strain 
of muscles, tendons or joints happens during sudden stretching of 
unprepared muscles) and improvement of circulation. The aim of 
stretching exercises is to enable muscles to reach the length they had 
at the state of rest and separating of actin and myosin. The sooner 
a muscle reaches its anatomic length, the sooner its recovery and 
process of regeneration will start by eliminating harmful products of 
metabolism accumulated during the activities.

Stretching of up to 60 minutes before sports activity has nega-
tive influence on explosive strength. Stretching before the activity 
also showed decrease of time in sprint races on 20m in athletics and 
strength sports. If decrease of explosive strength decreases the ef-
ficiency of training, then stretching over the period of 60 minutes 
before explosive training can be inadequate. 

Effects of stretching exercises in a sports training are the 
following:improvement of general condition:

 -  increase of studying skills and advancement of various motor 
skills,

 -  relaxation, faster recovery process,
 -  smaller risk of joint, ligament or  tendon injuries,
 -  lower muscle fatigue, less tension in muscles.

CONCLUSION
Adequate stretching programme can have positive influence on connec-

tive tissue without doing any harm. By doing easy passive stretching exercis-
es, process of recovery is improved and at the same time “reserve flexibility” 
is developed. Reserve flexibility refers to development and increase of range 
of movement or mobility. In this way sports abilities are improved and move-
ments are performed without excessive strain. It reduces tension of stretched 
muscles and possible injuries. Decrease of muscular tension can be the result 
of circulation increase and nerve conduction to muscles.

In comparison with a number of surveys on effects of stretching on pre-
vention of injuries and on skills of athletes, there is not much literature about 
the optimal stretching and its components, intensity, frequency and duration 
of stretching aimed at decreasing muscular tension. Further research on these 
topics is necessary in order to get relevant results and increase efficiency and 
effectiveness of athletes in sports activities by adequate stretching.

REFERENCES
Alter, M.J. (1996). Science of Flexibility. Champaign: Human Kinetics.
Bala, G. (1986). Logičke osnove za analizu podataka iz istraživanja u fizičkoj 

kulturi [Logical foundations for data analysis in physical education re-
search. In Serbian.]  Novi Sad, Samostalno izdanje autora.

Bala, G. (2000). Zavisnost definisanja modela morfoloških dimenzija od 
manifestnih antropometrijskih varijabli [Dependence of defining models 
of morphological dimensions on manifested anthropometric variables. In 
Serbian.] Glasnik Antropološkog društva Jugoslavije, 3, 95-102.

Branković, M., & Bubanj, R. (1977). Atletika - tehnika i metodika [Athlet-
ics - technique and methodology. In Serbian.] Niš: Univerzitet u Nišu, 
Filozofski fakultet.

Brown, L., Ferrigino, V., & Santana, C. (2000). Training for speed, agility and 
quickness. Champaign, IL: Human Kinetics.

Bubanj, R.(1998). Osnovi primenjene biomehanike u sportu [Basics of ap-
plied biomechanics in sport. In Serbian.] Niš: Univerzitet u Nišu, Filo-
zofski fakultet., Univerzitet u Novom Sadu, Fakultet fizičke kulture.

Dick, F. (1980). Trening vrhunskih atletičara [Top athletes training. In Ser-
bian]. Beograd: NIPU – Partizan.

Dragić, B., Herodek, K., Simonović, C., & Cvetković, D. (2013). Character-
istics of vertical jump within boys and girls. Research in Kinesiology, 
41(2), 181 – 184.

Floria, P., & Harrison, J. A. (2014). The influence of range of motion versus 
application of force on vertical jump performance in prepubescent girls 
and adult females. European Journal of Sport  Science, 14(1), 197 – 204.

Herodek, K., & Simonović, C. (2013). Strength and development of children 
and young athletes. Activities in Physical Education and Sport, 3(1), 82-
88

Homekov, L. S. (1977). Atletika. [Athletics. In Serbian.] Beograd: NIPU – 
Partizan.

Karalejić, S., Stojiljković, D., Stojanović, J., Anđelković, I., & Nikolić, D. 
(2014). Methodics of developing speed in young athletes. Activities in 
Physical Education and Sport, 14(2), 158 - 161. 

Mekić,  B. (2014). The effect of application of basketball training on develop-
ment of speed and coordination for 9 and 10 year old girls. Research in  
Kinesiogy, 42, (1), 80

Mero, A., Komi, P., & Gregor, R. (1992). Biomechanic of sprint running. 
Sport medicine, 13 (6), 376-392. 

Radenković, O., & Stanković, M. (2012). Kinematic parameters differences 
between the countermovement jump (cmj) and squat jump (sj). Research 
in Kinesiology, 40 (2), 257 – 261.

Stefanović,  Đ., & Stefanović, R. (2002). Teorija i metodika atletike [Theory 
and methodics of Athletics. In Serbian. Samostalno izdanje.

Stefanović,  R. (2012). Atletika  [Athletics. In Serbian.] Leposavić: Fakultet 
za sport i fizičko vaspitanje. 

Malacko, J., & Fratić, F. (1996). Efikasnost upravljanja tehnologijom 
vežbanja i treninga [Efficiency of managing exercise and training tech-
niques. In Serbian. Novi Sad: Fakultet fizičke kulture.

Stefanović, Đ. (1989). Atletika [Athletics. In Serbian.] Priština: Zavod za 
udžbenike i nastavna sredstva SAP Kosova.

Tomov, D., & Ivanov, S. (2014). Examination to the level of the sport – tech-
nical skills of the students from SWU ``Neofilt Rilski``. Activities in 
Physical Education and Sport, 4(2), 184 - 187.

Tončev, I. (1991). Atletika, tehnika i oobučavanje. [Athletics, Technique and 
Training. In Serbian.] Novi Sad: NISJP ``Dnevnik``.

Zenon, V. (1988). Savremeni trening [Contemporary training. In Serbian.] 
Beograd: Naučna knjiga.

Živković, M., & Lazarević, V. (2011). Influence of the flexibility and ex-
plosive power on the results in sprint disciplines. Activites in Physical 
Education and Sport, 1(2), 123 – 127.


