
Y. Asparuhov, M. BorukovaMAIN FACTORS OF PHYSICAL DEVELOPMENT AND ...

80

OPEN ACCESS
Submitted: 28 June 2021

Accepted: 08 July 2021

ORCID  

Yavor Asparuhov 
https://orcid.org/0000-0001-9551-0764

Mariana Borukova 
https://orcid.org/0000-0003-4403-9065

Cite this article as:
Asparuhov, Y., Borukova, M. (2021).
Main factors of physical development 

and sports fi tness of 15-16-year-old 
basketball players

Journal of Applied Sports Sciences, Vol.1, 
pp. 80-92.

DOI: 10.37393/JASS.2021.01.7

Th is work is licensed under 
a Attribution-Non

Commercial-ShareAlike 4.0 
International (CC BY-NC-SA 4.0)

Nikola Nikolov
https://orcid.org/0000-0002-4233-0660

INTRODUCTION
Modern basketball is incomparable with 

the game from the fi rst periods of its devel-
opment. The increasing dynamics places new, 
higher and specifi c requirements on the par-
ticipants in it (Tsarov, Djordjevic, 1997). For 
years, one of the characteristic features of train-
ing and coaching was their dependence on the 
composition of the team (Zhelyazkov, 1978, 
Tsarov, 2001, Borukova, 2018). A characteris-
tic feature of basketball is the emphasized role 
of movements in the content of the game (run-
ning, jumping, throwing, passing and catching 
the ball, resistance, etc.). Motor actions are 
aimed at overcoming various diffi culties and 

obstacles that hinder the achievement of the 
goal of the game. In addition, natural move-
ments and individual skills and abilities are 
developed and improved in games.

To increase the effi ciency of the training 
process, it is especially important to take into 
account the relationship between the physical 
and technical training of the basketball player.

Technical training is a process aimed 
at mastering sports technique, according to 
the tasks of the sport (Zhelyazkov, Dasheva, 
2017). Within the multi-year training process, 
the technical preparation goes through two 
stages (Matveev, 1977). These are stages of 
basic technical training, during which the ini-
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ABSTRACT
It is often needed in basketball practice to evaluate the stage of the young 

basketball players‘ preparation. In this way the necessary information is re-
ceived which serves as a landmark about the level of their development – wheth-
er they have the necessary physical qualities and basketball skills, whether they 
go forward within the educational and training process and whether there is a 
perspective for their development as highly qualifi ed competitors in the future. 
The disclosure of the factor structure of the physical development and the specifi c 
workability of growing up basketball players has high informative value for the 
optimization of the educational and training process. 

The aim of the study is to optimize the training process for growing basket-
ball players by revealing the factor structure and identifying the main factors 
of sports preparedness in the age range of 15-16 years. The subject of research 
is the sports training of growing basketball players. The object of the study is 
the signs of physical development, the special physical and specifi c techno-tac-
tical preparation. The research was done among 65 basketball players (15-16 
years old). Sport and pedagogical tests as per 20 indicators, bearing information 
about the basic symptoms of the physical development and the specifi c basketball 
workability, were made for the needs of the study. The results of the tests were 
subjected to processing by descriptive statistics, correlation and factor analysis. 
Results: At the beginning of the study, seven main factors were identifi ed that 
characterize the specifi c preparedness in basketball, while at the end of the study, 
the derived components were fi ve.
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tial training is carried out, a rich background 
of sports-technical skills and habits is created, 
serving as a basis for technical improvement, 
and a stage of in-depth technical improvement 
and mastering of sports-technical mastery 
(Zhelyazkov, Dasheva, 2017). During these 
periods, the work for the development of speed 
and strength abilities should not be interrupted, 
but when applying different means, it is nec-
essary to apply an individual approach to the 
competitors. 

The development of speed and strength 
abilities requires persistent, repeated repetition 
of concentrated physical exercises. Power of 
will is also needed to focus attention, to mo-
bilize speed abilities at the right moment, or 
to maintain speed until the end of the exercise 
(Yahontov, 2006).

To the greatest extent, the contribution of 
each of the studied indicators to the sporting 
achievement of an individual or a set depends 
on 3-4 main factors. 

The disclosure of the factor structure of the 
physical development and the specific work-
ability of growing up basketball players has 
high informative value for the optimization of 
the educational and training process (Tzarova, 
Borukova, 2012).

METHODS
The aim of the study is the optimization 

of the education-training process for coming 
up basketball players by revealing the factor 
structure and identifying the basic factors of 
the sports preparedness during the age range 
of 15-16 years old players.

The study was conducted during the period 
between September 2018 and  June 2019.

Participants
The research was done among 65 junior 

male basketball players listed in various clubs 
in Bulgaria at the age of 15 ± 0.7.The partici-

pants in the study had been training organized 
basketball for 6 ± 2 years. The training ses-
sions during the last two years had been once  
or two a day, six days per week. All 65 partici-
pants in the study had taken part in the Nation-
al Basketball Championship for the respective 
age group and some of them were members 
of the national team project for the respective 
age. All clubs in the country are working ac-
cording to the Common educational method-
ology, introduced by the Bulgarian Basketball 
Federation in 2018.

Procedure
The sport-pedagogical tests were applied 

by one and the same researcher and the coach 
of the respective team under terrain condi-
tions within the frames of one regular train-
ing session (120 min). The anonymity of the 
children was guaranteed by listing them under 
a different number, (which was known by the 
team coach only) with the purpose to use the 
results for the optimization of the school-train-
ing process after processing the data. Every-
body participated in the study voluntarily and 
received no money or financial compensation 
for their contribution. Nobody from the partic-
ipants refused to take part in the study except 
those with injuries or indisposition. Short in-
structions, video and demonstration of the test 
battery were presented prior to testing. After 
we measured the anthropometric parameters, 
each team had 10-15 minutes to warm up. The 
tests of all were performed according to the 
sequence presented in Table 1. The study was 
performed in standard conditions – a basket-
ball hall with the necessary equipment; chro-
nometer, measuring apparatuses; cones, bas-
ketball balls and a medicine ball of 3 kg. The 
participants performed each test twice. Their 
better achievements were taken in view when 
analyzing the results. Sports pedagogical test-
ing was conducted with the participants for the 
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needs of the study, probated and standardized 
test battery was used, covering 20 indicators 
bearing information about the basic indica-
tions of the physical development, physical 
preparedness and technical skills in basketball. 

The indicators were divided into three groups: 
for physical development – from the 1st to the 
4th indicator; for physical preparedness – from 
the 5th to the 11th one and for technical skills 
– from the 12th to the 20th indicator. 

Table 1. Description of the used tests in the research

№ Indicators / Parameters Measuring 
units

Measurement 
accuracy

Direction  
of growth

1.  Height cm 1,0 +
2. Weight kg 0,5
3.  Body Mass Index kg/m² 0,01
4.  Stretch (horizontal) cm 1,0 +
5. Running 20 m sprinting s 0,01 -
6. Vertical rebound cm 1,0 +
7. Triple jump m 0,01 +
8. Running between stands s 0,01 -
9. Throwing of solid ball m 0,01 +
10. Occipital leg press (crunches) number 1,0 +
11.  Running «Shuttle» 252 m s 0,01 -
12. Leading the ball between stands s 0,01 -
13. Index of leading a ball s 0,01 -
14. Defense s 0,01 -
15. Eights with dribble number 1,0 +
16. High-speed shooting in motion - time s 0,01 -
17. High-speed shooting in motion - number number 1,0 +
18. High-speed shooting in motion – coefficient s 0,01 -
19. Rebound shooting with a passer number 1,0 +
20. Penalty shots – number of successful ones number 1,0 +

The physical development and physical 
preparedness tests are standard and applied in 
the sports practice for many years. The tests 
for the technical skills are strictly specific for 
the different sports and for better illustration 
and perception of the information they should 
be described.

 Description of the tests for technical 
skills used for basketball

Test 8 - Run between stands. From high 
start as initial position, the player is running 
along equilateral triangle with 10 m length of 
the side. Stands are posted at the three tops 
of the triangle and in the center. The route is 
shown in Figure 1. The direction of the start is 
by choice – to the right or to the left. The result 
is recorded with exactness of 0.01 s. 

Test 15 - Eights with a dribble. Initial po-
sition – basketball posture, feet are positioned 

more widely than shoulders, the ball is posi-
tioned at the right flank. Upon a signal, dribble 
is performed with the right hand on the right 
leg side, then crossed dribble follows by mov-
ing the ball from back forward through the 
legs, taking the ball with the left hand, dribble 
on the left leg side, crossed dribble from back 
forward between the legs to the right hand and 
so on. Each tap of the ball on the ground, per-
formed without infringing the defined consec-
utiveness of the movements, is counted. The 
exercise is 30 s long. It is performed twice, and 
the better results are recorded. 

Test 12 - Leading the ball between stands. 
The same exercise is performed as described 
for indicator 8 (running between stands) – see 
Figure 1 but the distance is overcome by lead-
ing the ball. The result is recorded with exact-
ness of 0.01 s.
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Figure 1. Diagram of positioning of the stands for the Tests 8 (Running between stands) and 12 
Leading the ball (dribble) between stands

Test 13 - Leading the ball index. It presents 
the difference between the results of test 12 
and test 8, recorded in seconds with exactness 
of 0.01. 

Test 14 - Moving in defense. It is performed 
round a square with 5 m sides. Stands are posi-

tioned at the angles (Figure 2). Running  sprint 
on side 1-2, moving in defensive standing 2-3, 
running back on side 3-4 and then the distance 
is overcome in the same way in the reverse di-
rection towards the initial position. The result 
is recorded with exactness up to 0.01 s.

Figure 2. Diagram of positioning of the stands for Test 15 Moving in defense

Test 16 - Speed shot on the run. Initial po-
sition – high start at the base line (under the 
basket) holding the ball with hands. Round-
about is performed by leading the ball, then a 
shot to the basket while moving follows (after 
two steps) consecutively at each of the three 
stands, positioned at the 3 p line (against the 
basket and under angle of 45º from the left 

and from the right) – (Figure 3). Two tours 
are performed (6 shots total). During the fi rst 
round the leading and shooting are performed 
with the dominant hand and during the second 
one – with the non-dominant one. The time of 
the performance is recorded with exactness of 
0.01s, as well as the number of the successful 
shots into the basket (at correct coordination).
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Figure 3. Diagram of positioning of the stands for Test 16 Speed-shot of the run

Test 17 - Speed shot while moving– number. 
The successful shots in the basket are recorded 
(correct coordination) while performing indi-
cator No. 16. 

Test 18 - Speed shot while moving. The 
coeffi cient of effectiveness for the speed shot 
while moving is calculated; the time of the 
performance is divided into the number of the 
successful shots in the basket. Exactness of up 
to 0,01 s is recorded. 

Test 19 - Shot with feeder. Three series of 
10 shots into the basket from 3 positions are 
performed:

 perpendicular to the board;
 under angle of 45° to the board;

  under angle of 0° to the board.
The positions may be arranged in the left or 

right half of the playing ground (according to 
the executor’s choice). After each series both 
players change positions. Shooting is per-
formed at 5.00 m distance from the ring cen-
ter projection on the ground. The total number 
of the successful shots into the basket for the 
three positions is recorded. 

Test 20 - Free throws – number of suc-
cessful ones. The number of the successful 
shots is recorded. The relative share of the 
successful shots in the basket against all free 
throws performed is calculated as a result of 
the test too.

Data analysis
For the realization of the purpose and tasks 

set for the study, the following methods of re-
search were applied: survey study of the spe-
cifi c literature and sport-pedagogical testing.

The results from the study were subjected to 
mathematical-statistical processing with SPSS 
23; depending on the tasks of the research the 
following statistical methods were applied:
• variation analysis – for defi ning the average 

values, normality of distribution and variety 
of the indicators under study;

• correlation analysis – for defi ning the degree 
of dependence between the indicators under 
study. Ordinary linear correlation was used 
according to the “everybody against every-
body” method;

• factor analysis and Index method.

RESULTS
The main research task is related to the dis-

covery of the factor structure of sports prepared-
ness and the identifi cation of the main factors 
that make up this structure. To solve the purpose 
and tasks of the research, the results of the con-
ducted sports-pedagogical tests were subjected 
to processing with the help of correlation analy-
sis. It reveals the relationships between the stud-
ied features and establishes their strength and 
direction in order to correctly apply factor anal-
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ysis. The absolute number of relationships and 
values ​​of all correlation coefficients between the 
signs of physical development and the specific 
preparedness in basketball between the individ-
ual indicators are a lot and different in strength, 
which makes it difficult to analyze why their 
number is reduced based on the calculated cor-
relation coefficient (r) at a high degree of statis-
tical reliability Pt ≥ 99%, at which critical = 300.

In the analysis of the results, the qualitative 
assessment of the degree of dependence be-
tween each pair of indicators is in accordance 
with the norms of the sports statistics accord-
ing to Gigova (2002).

The analysis of the correlation matrix sho
wed that the total number of significant coef-
ficients of ordinary linear Pearson correlation, 
between the observed 20 signs of physical de-
velopment and specific preparedness, was 66.

After deriving the correlation matrix with 
Pearson‘s coefficients for each pair of quanti-
ties of all variables, the results of the two tests 
of basketball players were processed by factor 
analysis. To solve the purpose and tasks of the 
study, two factor structures were derived for 
15-16 year old athletes: one at the beginning of 
the study (at the beginning of the sports-com-
petition year) and one at the end of the study (at 
the end of the sports-competition year).

The application of factor analysis allowed 
to derive the main components and on this basis 
to build the factor models of physical develop-
ment and the specific performance of the stud-
ied population, as well as to reveal the features 
of each factor structure, depending on age and 
level of preparedness of the basketball players.

About 15-16-year-old basketball play-
ers, after extracting the 7 factors by the cho-
sen method of Principal Component Analysis 
(PCA), we received the so-called initial factor 
solution in the Component Matrix with 7 com-
ponents. The initial factor solution showed the 
20 independent variables grouped into 7 com-

ponents (factors). To understand how many 
factors would best describe the variability of 
the sample, we applied the rotation of the two 
factors with the varimax and Kaiser normaliza-
tion methods and obtained the rotated solution, 
in which the components were again 7, but the 
independent variables in them were different.

We can summarize that at the age of 15-16 
years (at the beginning of the study) the factor 
structure of basketball players is composed of 7 
main factors (Table 2), which explain a very high 
percentage of the initial variance of the studied 
phenomenon (82.61%). Table 1 shows that the 
first factor F1 (component 1) clearly groups the 
variables associated with the different types of 
basketball shooting with weights of .934, .913, 
.776 and .741, respectively. The variables related 
to anthropometric data with weights .939, .936, 
.823 and .451, respectively, were grouped to the 
second factor F2. On the last variable - „Triple 
jump“ the factor weight was of value 0.5, it is 
considered by default that the weight threshold 
in this distinction is 0.5, but the latter strongly 
depends on the sample size, in our case it was n 
= 65. When analyzing the table, it is important 
to know that if a variable participates with high 
weights in more than one factor, it is considered 
that the number of factors is not good and the 
corresponding factor model is rejected. If there 
is a variable whose participation is low in all fac-
tors, it is considered to have little influence in 
the data cloud and should be dropped from the 
factor model. No cloud-weakening variable was 
observed in our model.

The derived factors also show the place of 
the speed-power characteristics in the factor 
structure of 15-16-year-old basketball players 
at the beginning of the study. It is interesting 
that the indicators that carry information about 
them were present in the third, fourth, fifth and 
sixth factors. Only one indicator was in the sec-
ond component, which had the lowest weight 
of all four variables - „Triple jump“ (-.451).
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t2   t2   t2      t2   τ ββ

Table 2. Factor structure of physical development and physical capacity of 15-16-year-old 
basketball players at the beginning of the study
№ Indicators F I F II F III F IV F V F VI F VII h 1-h2

1. High-speed shooting in motion – coefficient .934 .090 .022 .165 .163 .043 .043 .939 .118
2. High-speed shooting in motion - time .913 .072 .005 .096 .147 .001 .066 .874 .236
3. Penalty shots – number of successful ones .776 .083 .335 .068 .093 .188 .072 .774 .401
4. High-speed shooting in motion - number .741 .137 .198 .306 .255 .142 .035 .787 .381
5. Stretch (horizontal) .033 .939 .022 .080 .069 .084 .077 .908 .176
6. Height .045 .936 .081 .026 .089 .071 .030 .900 .190
7. Weight .065 .823 .040 .001 .092 .517 .027 .959 .08
8. Triple jump .225 .451 .402 .213 .364 .163 .090 .628 .606
9. Occipital leg press (crunches) .026 .028 .758 .155 .063 .233 .139 .678 .54
10. Running 20 m sprinting .147 .139 .739 .104 .302 .093 .122 .712 .493
11. Running «Shuttle» 252 m .013 .01 .634 .375 .359 .281 .354 .876 .233
12. Throwing of solid ball .367 .356 .620 .010 .029 .388 .067 .801 .358
13. Rebound shooting with a passer .428 .375 .557 .308 .038 .076 .078 .742 .449
14. Running between stands .273 .08 .198 .862 .117 .075 .008 .882 .222
15. Leading the ball between stands .221 .116 .217 .703 .133 .032 .595 .976 .047
16. Defense .153 .075 .076 .197 .852 .016 .045 .801 .358
17. Eights with dribble .387 .371 .216 .075 .641 .049 .187 .788 .379
18. BMI .051 .342 .047 .035 .068 .817 .019 .796 .366
19. Vertical jump .134 .252 .152 .473 .386 .538 .02 .767 .412
20. Index of leading a ball .009 .084 .097 .036 .064 .043 .954 .934 .128

∑а² = 82.61 %
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In addition to the factor weights, the table 
also presents data on the magnitude of the ex-

plained (h²) as well as the unexplained (1-h²) 
of the initial variance of each studied feature.

Figure 4. Relative share of the initial variance explained by each factor in 15-16 year old bas-
ketball players at the beginning of the study

The relative shares of the initial variance 
explained by each factor are illustrated in Fig-
ure 4. The analysis of Figure 4, shows that the 
first derived factor explains 26.70%, the sec-
ond explains 19.24%, the next two have a lower 
contribution to the total physical development 
and the specific working capacity of the basket-

ball players (respectively 10.90% and 9.08%), 
and the last three are additional and the vari-
ance explained by them is less than 10%.

The first factor in the factor structure of 
physical development and the specific perfor-
mance of 15-16-year-old basketball players at 
the beginning of the study is determined by 
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four main indicators (Figure 5), which explain 
the highest percentage of the initial variance 
of the studied phenomenon. (26.70 %). This 
factor reveals the high importance of the skills 
and speed of scoring a point in shooting on the 
move, as well as the scoring of penalty shots for 
the general preparedness of the basketball play-

ers from the studied population. This allows it 
to be identified as a technical-tactical factor. 
The second factor (19.24%) can be defined as 
morphological. It reveals the place in the factor 
structure of the height-weight indicators, which 
are a prerequisite for higher achievements in 
the performance of a triple jump (Figure 5).
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Figure 5. Factor structure of 15-16 year old basketball players at the beginning of the study - I 
and II factors

The third factor (10.90%) determines the 
place in the factor structure of 15-16-year-old 
basketball players of speed and strength abil-
ities and their positive influence on the ability 
to score a shot when shooting from a position 
with a passer (Figure 6). 

The fourth factor (9.08%) can be identified 
as a special movement speed in attack both 
without a ball and with a ball, which largely 
depends on the ability of basketball players to 
masterfully lead the ball on the spot (Figure 6).
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The fifth factor (6.15%) determines the 
ability to handle the ball on the spot and the 
speed of movement in defense (Table 2).

The sixth factor (5.46%) determines the 
influence of body mass index on the explosive 
force of the lower extremities during vertical 
muscular effort (Table 2).

The seventh factor is the last factor in 
the factor structure and makes up 5.07%. It 
includes only one indicator that determines 
the ability to lead the ball at high speed. This 
means that this feature does not give an ad-
vantage to the studied basketball players 
(Table 2).

After a year of practice and competition, 
the factor structure of physical development 
and the specific working c apacity of 15-16 
year old basketball players underwent signif-
icant changes. Table 3 shows that at the end 
of the study the derived factor structure ex-
plained a lower percentage of the initial dis-

persion (76.64%) of the studied phenomenon, 
compared to the factor structure after the first 
study.

Table 3 presents the derived factors, which 
show that after one year, the factor structure 
of basketball players was already made up of 
5 main factors. The table shows that in the 
first factor F1 (component 1) six variables are 
clearly grouped, mainly related to speed-pow-
er capabilities and factor weights, respective-
ly .864, .828, .703, .692 and -.500.

Four variables are grouped to the second 
factor F2, and after the first study, they are 
related to the anthropometric data with fac-
tor weights .909, .881, .843 and .741, respec
tively.

In addition to the factor weights, the table 
also presents data on the magnitude of the ex-
plained (h²) as well as the unexplained (1-h²) 
of the initial variance of each studied feature.

Table 3. Factor structure of the physical development and physical capacity of 15-16 year old 
basketball players at the end of the study
№ Indicators F I F II F III F IV F V h 1-h2

1. Running between stands .889 .200 -.080 .016 -.104 .848 .281
2. Leading the ball between stands .864 .135 .114 -.005 .354 .903 .185
3. Defense .828 .000 .228 .039 -.268 .811 .342
4. High-speed shooting in motion - number .703 -.091 .577 -.073 .123 .856 .267
5. Running «Shuttle» 252 m .692 -.057 -.017 -.053 .088 .494 .756
6. Occipital leg press (crunches) -.500 .402 .219 .054 .179 .494 .756
2. Weight .093 .909 -.089 -.188 -.162 .905 .181
4. Stretch (horizontal) .194 .881 -.133 -.041 -.088 .840 .294
1. Height .108 .843 -.388 -.027 .144 .894 .201
10. Throwing of solid ball -.423 .741 .109 .116 -.211 .797 .365
11. High-speed shooting in motion – coefficient .162 -.170 .912 .090 .126 .911 .170
12. High-speed shooting in motion – time .042 .173 -.875 -.111 -.116 .822 .324
3. BMI -.011 .220 .496 -.284 -.487 .613 .624
14. Rebound shooting with a passer .030 -.031 .230 .847 .014 .773 .402
15. Penalty shots – number of successful ones .227 -.374 -.117 .734 .127 .760 .422
16. Vertical jump -.306 .284 .033 .659 -.105 .621 .614
17. Eights with dribble -.480 -.378 -.282 .491 .057 .696 .516
18. Index of leading a ball .110 -.079 .330 -.034 .791 .754 .431
7. Triple jump -.019 .518 -.138 -.058 -.655 .719 .483
5. Running 20 m sprinting -.384 .364 -.411 -.068 .603 .817 .333

∑а² = 76.64 %
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Compared to the factor structure of 
15–16-year-old basketball players at the be-
ginning of the study and at the end of the study, 

the first (24.61%) and the second component 
had the highest percentage (21.25%) and ex-
plained almost 46% of the sample (Figure 7).

Figure 7. Relative share of the initial variance explained by each factor in 15-16-year-old bas-
ketball players at the end of the study

In the first component presented in Figure 
8, it is seen that there was an increase in the 
contribution of the speed of movement on the 
field without the ball and with the ball, the per-
formance of the protective posture, the speed 
endurance and the strength of the abdominal 
muscles. At the beginning of the study, these 
variables were located in the third and fourth 
factor components.

The second component can be considered 
as morphological, because it includes all an-
thropometric indicators, as at the beginning of 
the study, but here we already have an indica-
tor related to the explosive power of the upper 
limbs, which shows that height and weight are 
a prerequisite for higher achievements when 
throwing a solid ball.
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Figure 9. Factor structure of 15-16 year old basketball players at the end of the study - III, IV 
and V factors

The third component of the general phys-
ical and technical-tactical preparedness at the 
end of the research presented in Figure 9 in-
cluded the ability to quickly score points and 
the body mass index.

Although the last two components had the 
lowest percentage of the explained disper-
sion (F4 = 9.53% and F5 = 9.29%), the fourth 
component (Figure 9) determined the second 
to last place in the factor structure of the ac-
curacy of the shot from the penalty line, the 
shot from position, the explosive power of the 
lower limbs in vertical efforts, as well as the 
ability of basketball players to keep the ball in 
place. They show that at the end of the study, 
the effectiveness of shooting from the penalty 
line and shooting from a position had lost its 
significance as one of the most important signs 
of physical development and specific perfor-
mance.

The fifth component (Figure 9) determines 
the place in the factor structure of the special 

speed of movement, of guiding the ball and the 
explosive force of the lower limbs in horizon-
tal muscular efforts.

DISCUSSION
The factor analysis made at the beginning 

and at the end of the study showed that in this 
age group within a sports-competitive year 
there is dynamics in terms of physical devel-
opment of basketball players in this age group. 
At the beginning of the study, athletes were in 
a period when strength was increasing and 
this should be used rationally by coaches. At 
the end of the study, some of the basketball 
players were at the end of their 16 years, and 
this is the age when the topography of muscle 
strength is formed. In adults, strength increas-
es, which shows that our methodology for de-
veloping speed and strength in 15-16-year-old 
basketball players is suitable and can be ap-
plied in the annual training cycle with young 
players.  A similar study conducted by Tsarov 
and Tsarova with 125 basketball players (15-
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16-year- old), who, however, were included 
in the national team of Bulgaria in the period 
2009-2016 found eight components. The so-
called morphological factor, revealing the high 
significance mainly of the linear dimensions of 
the body, was the most important for the gen-
eral preparedness of 15-16-year-old basketball 
players. Indicators related to the physical pre-
paredness of athletes identified the fourth last 
factor as the so-called „basketball athletics“.

According to Tsarova (2013), the results 
of factor analysis can serve as a particular 
criteria for optimization. This means that the 
traits reported in each athlete with a low level 
of development (low sigma scores T) should 
be rearranged depending on the significance 
of each trait, reported according to the place 
of this trait in the integral factor structure of 
sports preparedness.

CONCLUSIONS
The derived correlation-factor structure of 

the studied indicators for the physical devel-
opment, physical and technical-tactical pre-
paredness of adolescent basketball players, 
before and after the tested training program, 
led to some shifts in the significance of the in-
dicators. At the beginning of the study among 
15-16-year-old athletes the greatest contribu-
tion to the general physical and specific training 
had a high efficiency in high-speed shooting in 
motion, in the execution of penalty shots, and 
height - weight indicators were a prerequisite 
for higher performance in a triple jump, while 
at the end of the study the speed-strength abil-
ities were of crucial importance and again the 
height-weight indicators were a prerequisite 
for higher achievements, but when throwing a 
solid ball - forward.
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