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Abstract: Physical training - technical and tactical training support is in basketball one of the basic components 

of sports training content and seeking new ways to optimize it has a permanent character. Therefore we 

considered it appropriate to identify opportunities to improve the specific content selection methodology, 

orienting to the extra information provided by neuromuscular determinations offered by myotonometry. The 

paper aims to increase the efficiency of junior basketball players‟ training (U16) to achieve the requirements of 

the federation model through the development and implementation of sports practice strategies for optimizing 

physical training that are based on actuation means whose coordinates are targeted based objective data 

provided by test and measurement, complemented by those offered by modern technical equipment of 

investigation. Following muscle determinations by the myotonometry method we noticed that in all muscle 

groups there is the same trend ie a location of most of the subjects in the abnormal differences in symmetry. 

This required the construction of a muscular training program based on stretching and plyometrics, which can 

cause neural management improvement due to isometric contractions. The conclusion was that the workout 

followed by athletes experiment group had the expected success, recording progress in all motive samples that 

were tested.    
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Introduction 

In basketball, specific effort is supported by 

resistance, which should act as a matter of 

speed, strength and coordination. Also very 

important are the coordinative abilities 

manifested under speed, strength, strength.   

Strength is an important factor in certain 

phases of the game, eg counter (which is still 

prevailing speed) but is indispensable in 

others, for example in defense [1]. The same 

authors identify and confirm the need for 

optimum indices of power for each position on 

the team (regarding the pin: accuracy and 

spatial orientation under speed and strength, 

and in case of extreme and defense: speed 

under coordination and strength).   

D. Colibaba-Evuleţ argues that "strength is the 

quality underlying physical training specific in 

basketball players”[2].   

Proficiency in the biological substrate 

(somatic, physiological, and energetic) and the 

influence of stimuli applied on it can help 

guide effective means used in physical training 

of athletes.   

In this regard, a significant support is provided 

by neuro physical explorations in this case, the 

myotonometry method that allows testing of 

muscle function, providing important data (and 

numerical quantification) on:  

- Muscle tone - describing restoring 

physiological conditions of the muscle 

between efforts;  

- Muscle stiffness - It is associated with 

resistance of antagonist muscles during 

movement, while the stiffness mismatch 

between the two parts of the body - is 

associated with the disruption of the 

movement rhythm;   

- Muscle elasticity - which describes the 

condition of blood supply to the muscle during 

exercise and the ability to increase the speed of 

movement [3]. 

We can say that neuromuscular training is 

currently highly topical in the complex 

preparation of athletes and in sports 

performances. Considering the issues involved 

in neuromuscular training, sports performance 

can register significant progress in terms of: 

muscular explosive strength, muscular 

strength, speed, agility and what is most 

important neuromuscular control that creates 

the prerequisites for a high accuracy sport 

technique. 

The myotonometry method facilitates 

monitoring the training process by quantifying 

muscle dynamic parameters, which permit 

assessment of muscle homeostasis [4]. 

Objective assessment of the muscle training 

program for physical training by monitoring 

specific parameters (muscle tone, elasticity), 
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parameters that should decrease in value after 

muscle training. Strength index resulting from 

evaluations is a parameter that gives us clues 

on muscle function and is a parameter that 

should increase in value. Increase in muscle 

tone and reduce in elasticity are signs of the 

overtraining process in which blood supply is 

diminished which requires a recovery time 

after increased effort. Elasticity parameter is 

given by the passive muscle elements 

(collagen fibers) and by microfilaments actin 

and myosin, both elements being involved in 

the production of specific lesions overtraining 

[5].  

Another useful element in assessing the 

effectiveness of a training program is tracking 

the left right symmetry that reflects muscular 

balance and that normally should not exceed 

5%.  

Method 

In junior echelons II (Under-16) and junior I 

(Under-18), male and female, control samples 

are mandatory and eliminatory. Mandatory 

control samples of FRBaschet tests both motor 

and technical and tactical potential of the 

players. It refers to 30m sprint, expansion, 

small marathon, specific post test. The results 

obtained from each control test individually 

are converted into points according to male 

and female tables. For each test, the athlete can 

get 20 points, plus any bonus. These tests are 

also the effective means of training athletes 

and should be used in training [6].   

The research included a test made up of 24 

female subjects, aged 14-15 years (12 of CSS 

Craiova - the experiment group and 12 athletes 

from CSS Alexandria - control group). 

The study objective was to compare the 

parameters of tone and elasticity of muscles in 

the legs and also to analyze changes trends 

after a physical training program focused on 

improving muscle parameters. The location of 

the initial point of measurement of the muscle 

was on the left side of the body, then 

symmetrically on the right.  

The study we conducted only on athletes in the 

experiment group. The evaluation included a 

T1 time before initiating specific muscle 

workout, but also an assessment at a time T2, 

to monitor the effects of the muscle workout.  

At T1 time of the experiment we conducted an 

experiment testing group, which allowed us to 

have an overview of how to set muscular 

workout goals. In terms of relaxation and 

contraction we recorded the following average 

values (Table 1)  

 

Table 1. The average values recorded at time T1 

 

Muscle group 

Experiment group  

Relaxation Contraction 

T E S T E S 

Biceps femoris (BF) 4 5 5 5 6 7 

Right femoral (RF) 3 7 3 4 6 6 

Anterior tibial (TA) 11 22 12 7 12 4 

Gemini lateral (GL) 14 17 5 17 33 8 

Gemini medial (GM) 6 15 5 7 21 12 

 

In terms of tone and stiffness, the majority of subjects is in the area of attention, while in terms of 

elasticity there is an asymmetry marked especially in the right femoral with decreased elasticity in this 

muscular group, imposing a muscular workout based on isometric stretching type. 

On the calf muscle groups is observed in both the relaxation and contraction existence of symmetry 

indices for the three parameters, located in the area of risk with values greater than 10%, 

predominantly in the gemini group. Across all muscle groups there is the same trend i.e. a location of 

most of the subjects in the abnormal differences in symmetry. 

This requires a training muscle program based on stretching and plyometric, involving all muscle 

groups. This type of workout objectified by measured parameters results in improved neural 

management due to isometric contractions, which means that there is a neural muscular adaptation 

highly effective.  

Taking into account the advice of specialists within sports medicine, following the results of testing 

muscle function, that training must be directed towards increasing the power of contraction in the 

thigh bilateral and rebalancing the muscles in the calf, the actuating means having as main target the 
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leg muscles with direct guidance to the following muscles: quadriceps; sural triceps; previous tibial; 

hamstrings; psoas iliac [7].  

 

Muscles requested Technical description Dosage Methodic  

Psoas iliac Sitting on the right foot, back on the 

fixed ladder, trunk bent, left leg hanging 

ankle with an elastic band trellis - 

traction to the right leg with leg 

stretching. Then change the other foot.  

4x20 

p.p. 

1' 

between 

series 

The traction 

movement is done 

strongly and 

slower recovery  

Sural triceps Standing with a dumbbell in each hand, 

running step forward on a high surface 

area, followed by impulse on the 

opposite knee lifting the top leg. 

3x10 with 

left foot 

3x10 with 

right foot 

To be strong 

impulse, without 

himself 

Quadriceps, hamstrings From semi genuflexion with a dumbbell 

in each hand, running high jump 

followed by landing in lunge on the 

same foot 

3x10x Jump to 

maximum and the 

landing can be 

carried with 

amortization on 

the forefoot. 

Sural triceps, anterior tibial Lunge with a dumbbell in each hand, 

running vault landing with lunge on the 

same foot. 

3x10 with 

left foot 

3x10 with 

right foot 

It insists on 

balance and 

amortization.  

Quadriceps, triceps sural, 

hamstrings, tibialis anterior 

From sitting with knees bent, with 

medicine ball between your palms, chest 

level, on a chest gym lid - bounce depth 

followed by straight jump twisting the 

trunk and throwing the medicinal ball 

laterally.   

3X8x The ball is thrown 

during the jump. 

Sural triceps, quadriceps, 

iliopsoas, hamstrings, tibialis 

anterior (Member 

pendula). 

From sitting: step on the gym bench, 

closing the other foot; step on a chest 

cover, closing the other foot; step on two 

chest covers, closing the other foot.  

3x10 with 

left foot 

3x10 with 

right foot 

Step runs each 

time with the 

same leg 

Sural triceps, quadriceps, 

iliopsoas, hamstrings, tibialis 

anterior (Member 

pendula). 

From sitting: step on a chest cover, close 

the other leg and return. From sitting on 

the gym bench - step on two chest 

covers, close the other leg and return  

3x10 with 

left foot 

3x10 with 

right foot 

Step runs each 

time with the 

same leg 

Iliac psoas, quadriceps, 

triceps sural, hamstrings, 

tibialis anterior. 

Sitting feet apart, knees semi-flexible, 

with weightlifting bar rest on shoulders; 

impulse up and right jump, followed by 

return to starting position.  

3x15 with 

left foot 

3x15 with 

right foot 

The focus is on 

depreciation 

landing  

Iliac psoas, quadriceps Ditto the previous exercise on a cover of 

the gym chest, throwing and catching 

the ball.  

3x10x  

Hamstrings  One of the partners is in the forward 

position lying down with the medicine 

ball resting on the legs, the other partner 

standing feet apart over the other 

partner, facing the medicine ball - the 

performer bottom bend the knees and 

sends the ball to the standing partner. 

3x10x  
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Results 

Following the motive test in the experimental group and the control group, resulted the following 

results: 

1. Sprint test – 30m (sec) 

 

 Table 2. The difference between tests - Sprint test 30m 

               Testing 

Group  

Ti Tf D % 

Experiment group  5,46 4,84 0,62 11,4% 

Control group  5,15 4,71 0,44 8,5% 

 

After entering the new physical training program in the experiment group training, based on data 

obtained from neuromuscular measurements we observed a significant increase in the arithmetic 

average value in both groups, with more than almost 3% for the experimental group.    

The discrepancies‟ analysis between the average obtained in the initial test and the average in the final 

testing of the experimental group, and the averages obtained at final testing by the two groups showed 

a significant difference of "t" in both cases (0,000126 respectively 0.049 to materiality p<0,05). 

 
Fig. 1. The graph averages - Sprint test 30m 

 

2. Detention (cm) 

 

Table 3. The difference between tests - detention 

Testing 

Group 

Ti Tf D % 

Experiment group 48,92 57,25 8,33 17% 

Control group 51,08 59,33 8,25 16,2% 

 

After entering the new physical training program in the experiment group training, based on data 

obtained from neuromuscular measurements we observed a significant increase in the arithmetic 

average value in both groups, about the same percentage.   

The discrepancies‟ analysis between the average obtained in the initial test and the average in the final 

testing of the experimental group showed a significant difference of "t" (0.023221 to materiality 

p<0,05).   

 
Fig. 2. The graph averages - detention 
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3. Little marathon (sec) 

 

Table 4. The difference between tests - Little Marathon 

Testing 

Group 

Ti Tf D % 

Experiment group 25,92 24,8 1,12 4,3% 

Control group 25,32 24,5 0,82 3,2% 

 

After entering the new physical training program in the experiment group training, based on data 

obtained from neuromuscular measurements we observed a significant increase in the arithmetic 

average value in both groups.  

The discrepancies‟ analysis between the average obtained from the initial testing and the average in 

the final testing of the experimental group showed a significant difference of "t" (0.023006 to 

materiality p<0,05).    

 

 
Fig. 3. The graph averages - Little Marathon 

 

4. Specific post test evidence (points) 

 

Table 5. The difference between tests - the specific post test 

Testing 

Group 

Ti Tf D % 

Experiment group 6,92 12,33 5,41 78,2% 

Control group 13,83 16,17 2,34 16,9% 

 

After entering the new physical training program in the experiment group training, based on data 

obtained from neuromuscular measurements, we have found the most spectacular progress of the 

arithmetic average value of all tests, namely 78%. Even if the progress in the control group was much 

lower than that of the experimental group, however, the athletes‟ score in the final testing for this 

group is still higher than those in the experimental group.     

The discrepancies‟ analysis in the final testing between the two groups showed a significant 

difference of "t" (0.000365 to materiality p<0,05). 

 
Fig. 4. The graph averages - the specific post test 
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Discussion 

The analysis of data from the second 

myotonometry evaluation found a clear 

improvement of the index of symmetry for all 

analyzed parameters, especially in the anterior 

region of the thigh, which is consistent with 

muscular training based on isometric 

stretching type. There is however the need to 

implement rehabilitation program after effort 

to improve muscle metabolism, reducing the 

incidence of overtraining, more evident during 

contraction. 

On the calf muscle groups, in both the 

relaxation and contraction, is observed the 

existence of symmetry indices for the three 

parameters, located in the area of risk with 

values greater than 10%, predominantly in the 

gemini group. This asymmetry is more marked 

in terms of elasticity. 

The results obtained from motive tests indicate 

progress in all samples among the group of 

athletes of the experiment group, which proves 

that the implemented training program has 

proven its efficiency.  
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