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ABSTRACT 

The dynamic times we live in require that curricula and scales for assessment of physical development 

and fitness to be updated. This circumstance gave birth to the idea of conducting our study. The research 

aims to analyze the changes in the characteristics of physical development and physical fitness of UNWE 

students. The study contingent is 110 students from the UNWE Sports Optional - Basketball groups, of 

which 46 are under 18, 42 are 18-20, and 22 are over 21. At the beginning and end of the experiment, 

testing of key indicators of physical development and fitness was conducted. The data obtained were 

processed by variation analysis. The physical development of female students is the highest growth in the 

earliest student age. The smallest growth was at the age of 21 years, which should be taken into account 

in the construction of the educational process and the preparation of curricula for UNWE students. The 

physical fitness of female students over 21 years of age is marked to a significant decrease. 
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PURPOSE 

Physical development, which is often the 

subject of scientific research, reflects the 

morphological, functional and psychological 

characteristics which determine the complex 

state of one's personality. For many authors, 

this concept includes the concept of "physical 

capacity", as it is the main indicator of the 

current physical condition of young people and 

students in particular. According to P. 

Slanchev, physical development is "... a 

combination of morphological features of the 

body, as well as functional ones resulting from 

them, characterising the aspects of the shape 

and structure of the human body, which 

determine certain physical and motor skills and 

are related to an individual's physical capacity 

and health" (1, our translation). 
 

The increase in the physical activity of 

students is largely related to the improvement 
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of their physical capacity. Proper physical 

development and a high degree in physical 

capacity are the basics of their growth as 

socially active individuals. 
 

Physical capacity is a broad-spectrum concept 

that includes physical fitness, physical 

preparedness and physical condition. It is an 

intrinsic state of the human body, which is 

characterised by a certain level of motor 

reactions formed as a result of the functional 

adaptation to various biosocial influences. 

Physical development, gender, age and 

hereditary factors determine the physical 

capacity, which gives an idea of the overall 

performance of the human body. 
 

Here, of course, the problem arises - whether 

this wealth of exercise and sports are rationally 

used to improve the health, physical 

development and physical capacity of our 

people. Unfortunately, the answer is no (2). 
 

In this context, the optimisation of the work 

with students is one of the competences of the 

sports instructors and coaches in higher 

education institutions, who must not only 

increase the quality of their teaching methods 

in accordance with the modern tendencies but 
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also to update in due time and adequately the 

standards of physical development and 

physical fitness which they will measure and 

evaluate. 
 

The attitude of students towards sports 

activities in higher education institutions is 

also extremely important. At a young age, 

every individual has a problem with their 

lifestyle choices (3). Some authors find "a 

positive change in their attitude towards 

increased physical activity, as well as a 

motivation for future sports activities aimed at 

improving their physical fitness and quality of 

life". (4, our translation). A study, carried out 

in 2014 with first and second-year female 

students from the UNWE, established their 

attitude towards physical education and sports 

classes. A total of 97% of the participants in 

the study are clearly aware of the need and 

benefits of increased physical activity on their 

health and lifestyle. Meanwhile, half of them 

admit that they do not find time and motivation 

to practice any sports regularly. However, the 

share of female students willing to have 

physical education and sports classes 

throughout their studies is high, 68%. Such a 

change would possibly help them improve 

their physical development and capacity (5). 

Tracking the signs of physical development 

has always been a task of particular importance 

not only for the female students participating 

in our study but also for the development of 

physical capacity. 
 

Physical development standards need to be 

updated over a certain period of time. Taking 

into account the impact of the adverse 

environmental conditions, the ongoing climate 

changes, the geographical factor and its 

impact, the increasingly sedentary lifestyle and 

the technical advances' harmful effects among 

others, the physical development and physical 

fitness standards should include certain 

characteristics, distinguishing the standards for 

female students from the national standards. 

They also need to be observed during the 

organisation of the educational process of 

physical education and sports in higher 

education institutions. Every single human 

activity imposes certain requirements for the 

individual's physical and mental training. 

Therefore, the consideration of these 

requirements is one of the most important 

conditions both for mastering a certain activity 

and for achieving the necessary efficiency and 

results (6). 

The results from numerous studies, dealing 

with the problems in physical education and 

sports in higher education institutions, show 

reduced physical activity and some existing 

disparities between the physical development 

and motor skills at this age (7). As a result of a 

study conducted with students from the Trakia 

University, G. Dyakova (2008) found that the 

reduced physical activity had an impact on 

body weight and strength endurance of the 

upper limbs in both sexes (8). That is why one 

of the main tasks of physical education and 

sports activities is to preserve and strengthen 

the students’ health as it is a reflection of their 

mental and physical fitness (9). 
 

 Physical activity is a constant natural and 

biological need for an individual and their life 

is impossible without it. Some authors have 

found that the lack of it causes many negative 

changes in the human body, related to atrophy 

and reduced function of almost all organs and 

systems (10). Sports instructors from Trakia 

University have thoroughly observed students' 

physical parameters (11-13). The physically 

prepared and healthy individual is also the 

most capable, active and best working one. 

They do not get tired quickly, are rarely absent 

from work, are lively and motivated and are 

positive about the results of their work. 

Therefore, we believe that the physical fitness 

and physical development of students is an 

important factor for their successful work (14). 

The tracking of the physical development's 

features is a task of particular importance not 

only for the female students participating in 

our study but also for the development of 

physical capacity skills. There are many 

different studies tracking the physical 

development of young people. We observe that 

there is a significant difference between the 

sexes in the strength of their arms, the upper 

part of the body and the explosive power 

measured during a standing jump and with 

maximum touch. Men's superiority is 

impressive (15). 
 

Only certain physical development features 

can get improved through targeted training. 

For instance, by increasing their body weight, 

an athlete is likely to become bigger and 

stronger, but during this period it is mandatory 

to conduct targeted training in order to increase 

their agility and speed. Faster reactions and 

better coordination can be achieved through 

agility training, but the body type cannot be 
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modified and the muscle fibres cannot get 

contracted (16). 
 

Physical development is very important for 

basketball players. The main characteristics in 

determining the positions in basketball are the 

players' physical development and acquired 

technical skills. Physical activity, provided 

through exercise and sports, can improve 

health and speed up the recovery of young 

people from accumulated fatigue (17). 
 

Without a doubt, physical development 

correlates with the motor qualities and abilities 

of an individual and is related to the physical 

capacity and human health. That is why it is 

the subject of a large number of studies and 

publications (18-21). 
 

In this regard, we measured the physical 

development and physical fitness of female 

students who attend sports - basketball classes 

in the specialised groups at the UNWE. 

Students, who have or have not played 

basketball in an organised group, participate in 

the "Optional sports - basketball" classes. 

When working with them, it is not necessary to 

achieve high sports results, but only a good 

level of their physical development and 

capacity skills necessary for their future 

professional training. 
 

METHODS 

The objective of the study is to use monitoring 

technology in order to analyse the changes, 

which have the same characteristics of physical 

development and physical fitness, in UNWE 

students from different age groups. To 

accomplish this, we set the following tasks to 

resolve: 

1. To review the available sources. 

2. To process the mathematical-statistical 

results obtained during our tests. 

3. To analyse the dynamics of the results of the 

key indicators. 
 

The subject of the study is the basic signs of 

physical development and physical fitness. 

The object of the study is the main changes 

occurring in the morphofunctional features of 

female students within one school year and 

their specificities. 
 

The study is conducted during the 2017/2018 

school year. The participants in the study are 

110 female students from the UNWE's 

"Optional sports - basketball" groups. A total 

of 46 of them are up to the age of 18, 42 of 

them are aged between 18 and 20 and 22 of 

them are over the age of 21.  
 

Research Methods: 

1. Analysis of the existing literature on the 

subject. 

2. Sports-pedagogical testing. 

3. Mathematical and statistical methods. 

While assessing the students' physical 

development, we measured the following 

parameters: height, weight, chest 

circumference, left and right-hand 

dynamometry. The age of the students was also 

taken into consideration for the purposes of the 

study. 
 

While assessing the students' physical fitness, 

we used the following tests: standing long 

jump to measure the dynamic strength of the 

muscles; lifting the body from lying on their 

back to a sitting position for 30 seconds to 

measure the muscular strength and endurance 

(the body's flexor muscles); leaning forward 

from a sitting position with stretched arms to 

measure their flexibility.  
 

We subjected the obtained data to 

mathematical-statistical processing through an 

analysis of variance. 
 

RESULTS 

The change in height in female students 

(Figure 1) is as follows: the highest annual 

increase of 1.8 cm occurs in students at the age 

of 17. The 18-year-old ones are a subject of a 

1-cm increase in their height. Between the age 

of 19 and 20, the increase is 0.9 cm per year. 

Students at the age of 21 and above experience 

the lowest increase in their height, 0.2 cm and 

0.1 cm respectively, which practically remains 

almost the same.  
 

In general, the changes in weight (Figure 2) in 

female students were insignificant. The weight 

of the students from the different age groups is 

a subject to minimal changes with an increase 

of 0.2 kg for 17-year-old ones. The 18-year-old 

students experience the smallest increase in 

their weight, 0.1 kg per year. 19-year-old 

female students gain 0.3 kg per year. The 20-

year-old students gain 0.4 kg annually, while at 

the age of 21, the increase in weight annually 

slightly decreases by 0.03 kg. Female students 

over the age of 21 experience the greatest 

annual weight gain of 0.45 kg. According to 

us, the difference in the changes in weight 

between the different age groups is a 

consequence of their considerable workload, 

poor eating habits and sedentary lifestyle. 
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Figure 1. Dynamics of the changes in height 

 

           
Figure 2. Dynamics in the changes in weight 

 
The changes in the chest circumference 

(Figure 3) are as follows: the chest 

circumference of 17-year-old students 

increases by 1.1 cm per year, while the 

increase experienced by 18-year-old ones is the 

slightest, only 0.9 cm. At the age of 19, the 

chest circumference increases by as much as 

5.6 cm and at the age of 20, the increase is 3.7 

cm in one year. 21-year-old students 

experience an increase by 3.2 cm, while the 

chest circumference of those over the age of 21 

years increases only by 1.8 cm. 

 

 

The dynamics of the changes in the 

characteristics of the left and right-hand 

dynamometry are illustrated in Figure 4. The 

most significant increase in the left and right 

hand is observed between the age of 17 and 18, 

0.5 kg for the left hand and 0.7 kg for the right 

one respectively. We observed that the changes 

in the strength of the palm's muscles in the 

right hand tend to increase until the age of 20. 

The most significant increase of 3.5 kg is 

between the age of 19 and 20. The increase 

after this age is insignificant. The annual 

increase over the age of 20 is 0.2 kg.  
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Figure 3. Dynamics in the changes in chest circumference 

 

 
Figure 4. Dynamics in the changes in left-hand and right-hand dynamometry 

 
 

While examining the change in the flexibility 

of the spine and the hip joints, we noticed three 

main stages of significant (between the age of 

17 and 19), moderate (at the age of 20) and 

low increase (at the age of 21 and above). 

During our analysis of the changes occurring 

in the torso's muscular strength and endurance 

of our study's participants (Figure 5), we 

observed the following trend: as the age 

increases, the increase in it decreases. The 

biggest increase of 7.6 times occurs at the age 

of 17, the 18-year-old students experience an 

increase of 5.9 times and the increase is by 5.1 

times    at    the    age of 19.   The increase is  

 

moderate at the age of 20, namely 3.5 times, 

while 21-and 22-year-old students experience 

an increase of 2.4 times and 1.8 times 

respectively.  
 

The study of the dynamic strength of the lower 

limbs' muscles can be provisionally divided 

into 2 stages, namely moderate development 

until the age of 18 (5 cm - 13 cm) and a second 

stage after the age of 19 when there is no 

development or development of under 1.5 cm 

per year. 

Age 17 18 19 20 21 22
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Chest circumference-2(cm) 84,3 93,8 100,9 99,3 100,3 99,6
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Figure 5. Dynamics of the changes in flexibility 

 

Taking into consideration the obtained data on 

the physical development of female students, 

we need to point out that; in general, the 

changes in their dynamics can be divided into 

3 periods. The highest growth was observed 

between the age of 17 and 18 and the lowest 

one occurred at the age of 21. We believe that 

this should be taken into account when 

preparing and organising the teaching process 

and curricula. 
 

Furthermore, the analysis of the changes in the 

characteristics of UNWE female students' 

physical fitness shows that, similarly to the 

ones of physical development, there are three 

stages in their dynamics. The first stage at the 

age between 17 and 18 is characterised by a 

moderate increase in their results. The second 

stage at the age between 19 and 20 marks a 

slight increase in their physical fitness. Finally, 

during the third stage over the age of 21, there 

is a significant decrease in female students' 

physical fitness. 
 

CONCLUSIONS 
1. The analysis of the changes in the physical 

development and physical fitness of female 

students in economics is a promising and 

viable direction for the improvement of the 

educational system in physical education and 

sports in higher education institutions. 

2. The physical development of female 

students can be divided into three age 

categories and the highest growth can be 

observed at the earliest age. 

3. The physical fitness of female students over 

the age of 21 marks a significant decrease. We 

attribute the latter to the students' sedentary 

lifestyle, increased workload, bad habits, 

increased use of technical advances, lack of 

physical activity, unbalanced diet, etc. 
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