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Abstract 

The purpose of this study was to determine the increase in indicators of physical qualities and circumference 
sizes of the body in students as a motivational component of physical self-improvement. Research data: During 
the study, an “individual portfolio for self-control of students’ physical condition” was developed for students 
from the Faculty of Natural Sciences and Geography. The formative assessment involved 60 second-year 
students (30 males and 30 females) from the PavloTychynaUman State Pedagogical University. During the year, 
a 5-stage control was performed to record changes in students’ physical condition. At the end of the formative 
assessment, the proposed hypotheses were checked, and the findings were preliminarily summarized. To achieve 
the set goal, the following research methods were used: literature analysis, self-description of physical 
development, physiological methods, anthropometric methods, pedagogical testing of physical fitness and 
mathematical statistics. Findings: The revealed dynamics of deterioration of the physical fitness starting from the 
second year determined the selection of the second-year students for the formative assessment. During this 
assessment, physical education was aimed at managing the physical condition not only by teachers but also by 
the students themselves. The theory of reflection formed the basis of the developed “individual portfolio for self-
control of students’ physical condition.” Self-control by physical fitness in students was based on the principles 
of the control theory (cybernetics). The organizational and methodological conditions for the physical training of 
second-year students were adapted to build effective management (through the 5-stage control) of the students’ 
physical condition. Specifically, more attention was paid to special methodical classes. The criteria for assessing 
the physical condition in students involved the dynamics of physical development, functional status, physical 
health, motivation to physical activity and physical training classes. The growth and improvement of all physical 
condition indicators in students were reliably establishedduring the academic year. Significant improvements 
were achieved by females (the level of their physical health improved from low to medium).Whereas changes in 
males were not significant. In the self-assessment of students, the following regularity was established: the more 
second-year students are aware of the methods of self-control over their physical condition, the better they assess 
their level of knowledge in managing their physical condition, the more motivated they are to continue to keep a 
check list and improve their physical performance. 
Keywords: self-control, physical condition, motivation, students 
 
Introduction 

The modern system of students’ physical training is in crisis and requires significant changes. The 
introduction of the Bologna system with the reorientation of the educational space failed to solve problems in 
education.On the contrary, the adopted system only deepened the problems, especially in terms of the 
introduction of extracurricular forms. 

Students have a low level of physical fitness, low motivation, lack of interest in physical training 
classes, an unformed value attitude to individual physical training classes (N. Moskalenko, N. Korzh, 2016). In 
the modern physical education system, a very important task is the search for new stimuli that should motivate 
the youth to physical self-improvement through physical activities. Only the combination of compulsory and 
extracurricular activities, increase in health, fitness and group sports activities in higher educational institutions, 
consideration of students’ personal preferences in selecting physical activities, strengthening of the material and 
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technical sports base in higher educational institutionscan overcome a negative trend in health status and 
physical fitness in students (T. Krutsevych, N. Pangelova, 2016). 

The peculiarity of physical education is that only self-awareness of the need for physical improvement 
and physical development can be a potent motivation for performing physical exercises using natural factors and 
forming a way of life that would contribute to the achievement of both personal and social goals. Of great 
importance is the students’ ability to manage the process of self-development and self-improvement, where 
useful information about actual changes in physical condition and its management could be used not only by 
teachers but also by students (Kotov, E.A., 2003, Tsybulska, V.V., 2015; Krutsevych, T.Yu.,Podlyesny, O.I., 
2008). 

Psychologists point out that self-assessment and self-control are significant internal stimuli. Internal 
control is the optimal stimulus for self-regulation and self-improvement (S. Zanyuk, 2004, M.O. Agapova, 
2013). Awareness of their physical condition allows students to regulate and control their physical performance 
and balance themselves with the environment (Wrzniewski, I.I., 2013). 
 
Methods 

During the study, an “individual portfolio for self-control of students’ physical condition” was developed 
for the students from the Faculty of Natural Sciences and Geography. The formative assessment involved 60 
second-year students (30 males and 30 females) from thePavloTychynaUman State Pedagogical University. 
During the year, a 5-stage control was carried out to record changes in the students’ physical condition. At the 
end of the formative assessment, the proposed hypotheses were checked, and the findings were preliminarily 
summarized. 

Self-description of physical development.O.Yu. Marchenko’s methodology consists of 70 statements 
relating to the physical development and physical fitness of the person. Depending on the respondent’s 
agreement or disagreement with the statement, they have 6 options to answer: “false”, “mostly false”, “rather 
false than true”, “rather true than false”, “basically true”, “true”. “Self-description of physical development” 
characterizes self-assessment in general in addition to 10 indicators of physical development and physical fitness 
(“health”, “coordination of movements”, “physical activity”, “slenderness of the body”, “athletic performance”, 
“global physical self”, “external view”, “strength”, “flexibility”, and “endurance”). 

Physiological methods. Physiological methods included the following measurements: 1) blood pressure 
(systolic and diastolic) using electronic tonometer; 2) heart rate at rest by palpation; 3) hand dynamometry; and 
4) vital capacity (VC) using spirometer. The physical health indices were calculated according to the table for 
the “rapid assessment of the level of somatic health” developed by G.L. Apanasenko. The assessment of physical 
health included the determination of such indicators at rest as VC, heart rate at rest, blood pressure, body height 
and weight, and hand dynamometry. The test included five indicators: strength index, vital index, Ruffier index, 
Robinson index, and body weight to body height ratio. The total score for all indicators obtained by comparison 
with the corresponding scale determined the level of physical health - low, below average, average, above 
average and high. 

Anthropometric methods. The study of physical development involved the measurement of somatometric 
(body height and weight and circumferences of various body parts - biceps, neck, pelvis, hip, waist, and calf) 
indicators in order to trace their pattern of changes and determine the balance of body build in males and females 
under the guideline values and standards according to indices.  

Pedagogical testing of physical fitness. Testing of physical fitness involved simple motor tests that reflect 
the level of development of the main physical qualities: standing start running for 30 meters, running 4×9 
meters, standing long jump, seated position tilting, body raising within 30 seconds, complex strength exercises. 
Testing was carried out in accordance with the instructions and with the use of the necessary equipment and 
accessories. For the convenience of recording, the individual testing portfolio was developed by V.V. Tsybulska 
to test students’ physical fitness. 

The results of the summative and formative assessments were subjected to conventional methods of 
mathematical statistics. The calculations involved arithmetic mean values ( x ), mean root square deviation (S), 
significance of differences between the control stages in the formative assessment using Student's t-test 
(significance levels р < 0.01 and р < 0.05). The experimentally obtained data were processed on a PC using a 
standard software package (MS Excel; Statistica - 6.0). 
 
Results 

Because the introduction of check lists was based on the stimulation of reflection on physical 
improvement, the pattern of changes in indicators as feedback from the self-management was identified as the 
motivational “core” of self-improvement. 

The results of the increase in physical fitness in second-year students proved the effective use of 
physical self-control. During the self-control year, positive dynamics of the physical performance were observed 
both in males and females (see Table 1). In females, the greatest changes were found in strength abilities under 
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the strength test [more than 40% compared with the initial level - 21.9 ± 3.05 kg vs. 31.5 ± 3.3 kg (p < 0.05)] and 
in speed endurance [more than 25% - 1.60 ± 0.03 seconds vs. 1.15 ± 0.02 seconds (p < 0.05)]. In males, the 
biggest changes over the course of the self-control year were recorded in the development of flexibility [more 
than 25% of the annual increase - 16.9 ± 3.67 cm vs. 19.03 ± 3.73 cm (p < 0.05)] and speed [more than 15 % of 
the annual increase - 1.12 ± 0.06 seconds vs. 1.00 ± 0.06 seconds (p < 0.05)]. Both males and females showed 
almost the same increase in explosive strength (approx. 10%).  

 
Table 1  Improvement of physical performance, % 

 Test exercises Males (n=30) Females (n=30) 
60-meter run 17.7 11.8 
400-meter run 10.7 28.1 
Long jump, m 10.7 12.4 
Dynamometry 14.6 43.8 
Trunk flexion 29.3 13.8 

The calculations of muscular development in second-year male students using the circumference sizes 
(see Table 4.19) and the method by Pogasiy V. (based on the homeostatic properties of physical development 
indicators, in particular the pelvis) allowed us to simulate the proper circumference sizes of various body parts in 
males and compare them with the actual data. It wasdetermined that the circumference sizes of various body 
parts in males were below the average standard of a balanced athletic development. At the beginning of the 
assessment, the difference between the actual data and the average standard of the chest was 14.63 cm. In other 
parts of the body, the difference was less pronounced: the difference in the biceps was 2.42; in the neck - 3.45; in 
the hip - 6.84 cm; in the waist - 5.16 cm; in the calf - 2.02 cm. 

 
Table 2.Circumference sizes of different body parts in second-year male students 

Body part 

Indicators  
Beginning of the assessment End of the assessment  

Actual 
data, cm 

Average 
standard, 

cm 

Difference, 
Actual 

data, cm 

Average 
standard, 

cm 

Inconsistency 

Δ x  % Δ x  % 

Biceps 27.7 30.12 -2.42 -8.7 29.13 30.18 -1.05 -3.8 
Neck 35.6 39.05 -3.45 -9.7 35.77 39.13 -3.36 -9.4 
Chest 90.82 105.45 -14.63 -16.1 95.25 105.67 -10.42 -11.5 
Hip 49.69 56.53 -6.84 -13.8 52.95 56.64 -3.69 6.5 
Waist 74.6 79.8 -5.16 -6.9 76.82 79.97 -3.15 -4.2 
Calf 35.7 37.72 -2.02 -5.7 36.64 37.79 -1.15 -3.2 

After a year of self-control, the actual data on the circumference sizes of various body parts in male 
students exhibited positive changes: the inconsistency between the average standard of the balanced athletic 
development decreased. This was possible due to certain muscular development, especially the biceps (the 
difference between the actual data and the average standard was only 1.05 cm), the waist (difference of 3.15 cm) 
and the calf (difference of 1.15 cm). These results are consistent with the increased physical fitness. An 
inconsistency in chest circumference of 14.63 cm decreased to 10.42 cm. The circumference sizes of the neck 
remained almost unchanged - 3.45 cm at the beginning of the assessment vs. 3.36 cm at the end of the 
assessment. Self-control of physical condition in male students became the motivation for achieving the balanced 
athletic development. The positive dynamics towards the balanced athletic development can be clearly seen in 
the change in circumference sizes of various body parts in the second-year male students during the assessment 
(see Table 3). 

 
Table 3 Dynamics of reduction in inconsistencies (according to the average standard of balanced 

athletic development) in second-year male students between the control stages, % 

Analysis  
stage 

Anthropometric data 
Chest 

circumference 
Biceps 

circumference 
Neck 

circumference 
Hip 

circumference 
Waist 

circumference 
Calf 

circumference 
Stage I 16.1 8.4 9.7 13.8 6.9 5.7 
Stage II 15.6 8.3 9.7 13.3 7.1 5.7 
Stage III 14.9 7.9 9.5 12.7 6.8 5.4 
Stage IV 13.7 7.5 9.5 10.4 5.8 5.2 
Stage V 11.5 3.8 9.4 7.4 4.2 3.2 
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Thus, over the course of the self-control year, the inconsistency (in %) of the biceps circumference 
decreased by more than two times: 8.7% at the beginning of the assessment vs. 3.8% at the end of the 
assessment. 

A significant decrease in inconsistencies was observed in the circumference sizes of the hip (13.8% vs. 
6.5%), waist (6.9% vs. 4.2%), and calf (5.7% vs. 3.2%).  

A characteristic trend toward reducing the inconsistency between the actual data in the second-year 
male students and the average standard of the balanced athletic development was the abrupt growth of the 
control indicators from Stage 4 to Stage 5 due to the complete awareness of the self-control method and 
understanding by students of the goals of their own physical self-improvement. Thus, the reduction in 
inconsistencies was especially pronounced in the circumference sizes of the chest (a reduction of only 0.5% 
between Stage 1 and Stage 2; 0.7% between Stage 2 and Stage 3; 2.2% between Stage 4 and Stage 5; the 
absolute annual increase in the chest circumference in male students was 4.4%, which corresponds to 4.43 cm; 
and the inconsistency decreased to 11.5% with a subsequent trend toward reduction), the biceps (0.1% between 
Stage 1 and Stage 2; 0.6% between Stage 2 and Stage 3; 3.7% between Stage 4 and Stage 5) and the hip (0.5% 
between Stage 1 and Stage 2; 0.7% between Stage 2 and Stage 3; 3% between Stage 4 and Stage 5).  

The study of the degree of deviation from standard values of the circumferences sizes of various body 
parts in the second-year female students (see Table 4) show that the indices of the biceps and waist 
circumference in females indicate a normal level. The index of hip circumference in the second-year female 
students corresponds to the indicators of beauty pageant contestants and can be considered ideal. 

 

Table 4. Circumference sizes of different body parts in second-year female students 

Index of the 
circumferen
ce sizes of 
various 
body parts 

Indicators 

Stage I 
Consist

ency 
Stage II 

Consist
ency 

Stage 
III 

Consist
ency 

Stage 
IV 

Consist
ency 

Stage V 
Consist

ency 

Biceps 
circumferen
ce index 

5.94 norm. 5.94 norm. 5.93 norm. 5.93 norm. 5.87 norm. 

Waist 
circumferen
ce index 

2.41 norm. 2.39 norm. 2.38 norm. 2.38 norm. 2.38 norm. 

Hip 
circumferen
ce index  

3.26 ideal 3.25 ideal 3.24 ideal 3.24 ideal 3.23 ideal 

An additional study of the ideal body weight in females using K. Cooper’s formula showeda decrease in 
the inconsistencies regarding the ideal body weight in the second-year female students during the self-control 
year: the inconsistency was 5.22 kg at Stage 1 (the ideal body weight for their anthropometric data is 54.3 kg vs. 
the actual weight of 59.52 kg); 5.05 kg at Stage 2 (the ideal body weight should have been 54.31 kg vs. the 
actual weight of 59.36 kg); 4.85 kg at Stage 3 (the ideal body weight should have been 54.33 kg vs. the actual 
weight of 59.18 kg); 4.5 kg at Stage 4 (the ideal body weight should have been 54.35 kg vs. the actual weight of 
58.9 kg); and 4.1 kg at Stage 5 (the ideal body weight should have been 54.3 kg vs. the actual weight of 58.4 kg). 
This slight decrease in body weight is associated with increased biceps and hip circumferences and increased 
strength abilities. This indicates an increase in muscle mass and a decrease in adipose tissue (waist 
circumference decreased by 1 cm). 

These were the types of positive changes in the body mass and circumference sizes that served as the 
main stimulifor physical self-improvement and for keeping the check lists in female students.  
 

Discussion 

The formation of the students’ value-based attitude towards physical education was studied by N.L. 
 Korzh (2016), U.M. Kateryna (2017), O.O. Sadovsky (2017). The main idea of these studies was to increase the 
students’ motivation to various forms of physical training for their physical self-improvement. Currently, 
researchers in the field of physical culture and sports consider the introduction of new health and fitness forms, 
models, and technologies ineffective unless they affect the students’ awareness and develop skills in students for 
self-improvement of their physical condition. Based on the theory of self-management and self-regulation of 
activities as an intrinsic motivation of individual’s activity, the issue of developing a system of self-control in 
students’ physical education that is based on self-assessment is essential for modern physical education in higher 
educational institutions.  

Our research supports the trend identified by Tsybulska V.V. on the inadequate self-assessment of 
physical health, physical fitness and the actual state in students. After comparing the results of measurement of 
objective somatic and physiometric indicators and self-assessments, Tsybulska V.V. found that all students 
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overestimate their health status, defining it as “average”, whereas in fact it is low. In addition, female students 
inadequately assess (overestimate) their physical fitness. Self-assessment of physical health in second- to fourth-
year students of pedagogical specialties corresponded to the average and above average levels, whereas in fact 
their level of physical health was low (for female students of all years) and below average (for male students of 
all years). Self-assessment of physical fitness in students also turned out to be inadequate: the majority of 
second- to fourth-year students of pedagogical specialties (73% to 90% of all respondents’ assessments) 
overestimate their physical development, considering that it corresponds to the average and above average 
levels, whereas their actual level of physical development is poor and unsatisfactory. 

Having compared the results of the self-assessment of “physical self” and the actual physical fitness test 
results, O.Yu. Marchenko found that students who do not do sports inadequately perceive their physical abilities 
(the difference is approximately 20%). Thus, the physical education program at school and at higher educational 
institutions does not significantly contributeto the formation of individual’s realistic perception of their own 
physical development. The reduced actual indices of physical activity and physical performance and the 
inadequate self-assessment reduce the importance of the health and educational effect of physical exercises 
because students cannot assess the contribution of physical training to the development of their own physical 
abilities. 

In addition, an inconsistency was established in the physical development in male students, which is 
characteristic of Ukrainian students. Nikitenko Ye. M. determined the inconsistency between the actual 
circumference sizes and the average standard as 2.4 to 17.4%. The circumference sizes of the chest, hip and 
biceps were identified as the most problematic areas. According to Nikitenko Ye.M., insufficient development of 
the muscles of the aforementioned body parts leads to unsatisfactory results in strength and speed-strength 
exercises. Therefore, he considers it necessary to carry out the correction of muscles by means of physical 
training.  
 

Conclusion  
The dynamics of deterioration of physical fitness starting from the second year, as identified by the 

summative assessment, determined the selection of the second-year students for the introduction of the 
developed “individual portfolio for self-control of students’ physical condition”, which involved self-
management and self-control over students’ own physical condition, with the teacher being responsible for the 
informational and corrective aspects. The theory of reflection formed the basis of the developed “individual 
portfolio for self-control of students’ physical condition.” Self-control by physical fitness in students was based 
on the principles of the control theory (cybernetics). The individual portfolio was a clear and practical source of 
information concerning specific changes in each student. The control of changes in the physical condition 
involved five stages: Stage 1 - preliminary control (September), Stage 2, Stage 3 and Stage 4 - intermediate 
control (November, January, March), Stage V - final control (May). The organizational and methodological 
conditions for the physical training of second-year students were adapted to build effective management (via the 
5-stage control) of the students’ physical condition: more attention was paid to special methodical classes. The 
criteria for assessing the physical condition in students involved the dynamics of physical development, 
functional status, physical health, motivation to physical activity and physical training classes.  

The results of a consistent formative assessment showed a positive trend in improving the physical 
performance in male and female students during the self-control year. In females, the greatest changes were 
found in strength abilities under the strength test [more than 40% compared with the initial level - 21.9 ± 3.05 kg 
vs. 31.5 ± 3.3 kg (p < 0.01)] and in speed endurance [more than 25% - 1.60 ± 0.03 seconds vs. 1.15 ± 0.02 
seconds (p < 0.05)]. In males, the biggest changes during the self-control year were recorded in the development 
of flexibility [more than 25% of the annual increase - 16.9 ± 3.67 cm vs. 19.03 ± 3.73 cm (p < 0.05)] and speed 
[more than 15 % of the annual increase - 1.12 ± 0.06 seconds vs. 1.00 ± 0.06 seconds (p < 0.05)]. During the 
self-control year, physical health had a dynamic toward improvement in both male and female students. There 
was an increase in the level of physical health in female students - from the low level at the preliminary stage (1 
point) to the average level at the final stage (8 points). In male students, the level of physical health improved 
from the average level (10 points) to the above average level (11 points).  
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