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ABSTRACT
Introduction: The level of health and physical fitness of the students of Ukrainian higher educational institutions has worsened in recent years. It conditions the search for

effective solutions to this problem and determines the significance of the investigation.

The aim: To investigate the level of physical development and functional state of the students of agricultural educational institutions during study.

Materials and methods: The investigation was conducted in Zhytomyr National Agroecological University in 2016 -2018. Seventy three students (38 male and 35 female
students) took part in the investigation. The level of physical development and functional state of students was defined according to the next tests: body length, body weight,
wrist dynamometry, lung capacity, heart rate, systolic and diastolic blood pressure. The level of students’ physical health was examined according to the methodology by G. L.
Apanasenko and determined the interrelation of the levels of physical health of the students of different genders during the investigation.

Results: It is determined that the majority of the students’ investigated indicators are not improved during the first and the second years of study (p>0.05). The level of the
students’ physical health remained unchanged during study. Moreover, the health level of both male and female students is rated as low during all stages of the investigation.
Conclusions: The conducted analysis proves the necessity of the current physical education system improvement at Ukrainian higher educational institutions in order to improve

thestudents’ physical development and functional state, health and efficiency of the educational and future professional activity.
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INTRODUCTION

The works of many scientists [1, 2, 3] mention that the level
of physical development, health and physical fitness of the
students of Ukrainian higher educational institutions has
worsened significantly in the recent years and the majority
of them have health problems. Therefore, the works of A.
V. Mahlovany, V. S. Muntian and other authors [4, 5, 6]
mention that the physiological age of the 20-24-years-
old students exceeds the real one by 10-15 years. The
investigations of G. L. Apanasenko [7] determine that
the percentage of the male population who are in the safe
zone of health level was decreased from 8 to 1 % in the last
20 years in Ukraine. The works of S. M. Futornyi, G. M.
Budagiants and other scientists [3, 8, 9] mention that the
number of students who have low and below the middle
levels of somatic health was increased from 59 % in 2007
t0 83 % in 2014.
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E. G. Bulich, I. V. Muravov, M. S. Goncharenko, V. Y.
Novykova and other scientists [1, 2, 5, 10] consider that
the low level of health and physical fitness of students
is conditioned by the low level of physical development
and health of school graduates; lack of the students’ in-
terest, motives and need of traditional classes in physical
education; insufficient health-promoting and training
orientation of the means of physical education; studying
conditions in the modern higher educational institutions
that are characterized by increased studying capacity, low
level of students’ activity and their lifestyle.

The scientists [3, 10] consider that the students’ physical
activity should be increased during studying in order to
improve the level of their physical fitness, development and
health. Physical education is an indivisible component of
the formation of developed harmoniously modern special-
ist [4, 11, 12]. The systematic physical activity is provedto
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Table 1. The dynamics of the students’physical development and functional state indicators during the firstand the second years of study at an agricultural

higher educational institution (n=73, X+m)

L i Terms of study L.
The indicators examined Significance value
1st 2nd 3rd 4th
Male students (n=38)
Body length, sm 176.2+1.43 176.5+1.45 176.9+1.46 177.1£1.42 p>0.05
Body weight, kg 71.9+1.38 72.3£1.39 72.8+1.42 73.411.44 p>0.05
Handgrip test, kg 38.9+0.73 39.4+0.69 40.310.67 40.7+0.65 p>0.05
Lung capacity, ml 4073.1£91.6 4096.5+90.4 4107.8+89.8  4113.2+90.1 p>0.05
Heartrate at rest, beats/min 73.1£0.64 72.9+0.61 73.0+0.67 73.2+0.68 p>0.05
Systolic blood pressure, mmHg 121.1£0.93 121.6+0.91 121.5+0.95 121.7+0.98 p>0.05
Diastolic blood pressure, mmHg 74.6+0.89 75.9+0.88 74.2+0.85 74.9+0.83 p>0.05
Female students (n=35)

Body length, sm 162.1+1.39 162.2+1.37 162.4+1.37 162.9+1.38 p>0.05
Body weight, kg 57.1+1.31 58.2+1.29 59.1+1.34 59.8+1.30 p>0.05
Handgrip test, kg 21.9+0.62 22.5£0.57 23.1+0.54 22.8+0.52 p>0.05
Lung capacity, ml 2827.2+84.3 2855.6x82.7 2881.583.1 2914.6x83.9 p>0.05
Heartrate at rest, beats/min 69.7+0.75 70.2+0.72 69.9+0.70 70.3+0.71 p>0.05
Systolic blood pressure, mmHg 116.2+1.05 116.5£1.02 116.6+0.99 116.4+0.98 p>0.05
Diastolic blood pressure, mmHg 70.9+0.76 71.1£0.72 71.0+£0.74 71.2+0.71 p>0.05

promote the improvement of health, physical and mental
capacity and quality of students’ studying and health [1,
8, 13, 14, 15].

THE AIM

The aim of the article is to investigate the level of physical
development and functional state of the students of agri-
cultural educational institutions during study.

MATERIALS AND METHODS

The investigation of the students’ indicators of physical de-
velopment and functional state was conducted in Zhytomyr
National Agroecological University in 2016-2018 (during
the 15 — 4" terms). Seventy three students of the faculty of
technology (38 male and 35 female students) took part in
the investigation. The level of physical development and
functional state of students was defined according to the
next tests: body length, body weight, handgrip test (wrist
dynamometry), lung capacity, heart rate, systolic and dia-
stolic blood pressure. The level of students’ physical health
was also examined according to the methodology of the
rapid qualitative assessment of the somatic health level (by
professor G. L. Apanasenko [7]) based on the anthropom-
etry indicators and the state of the cardiovascular system.
The health level was evaluated in points and it included
the estimation of the body mass index (the ratio of body
weight to body length), life index (the ratio of lung capacity
to body weight), Robinson’s index (a product of heart rate
and systolic blood pressure), power index (the ratio of the
wrist dynamometry to body weight) and heart rate recov-

ery after a standard exercise (20 squats in 30 sec). Besides,

the interrelation of the physical health levels of the students
of different genders was defined during the investigation.
The authenticity of the difference between the indicators
of students at the beginning and at the end of the investiga-
tion was determined by Student’s t-test and the dynamics
of the indicators during studying was examined.

The methods of investigation: theoretical analysis and
generalization of the scientific and methodological lit-
erature, pedagogic observation, medical and biological
methods and methods of mathematical statistics.

RESULTS

The analysis of the body length showed that the indicators
of both male and female students tend to insignificant in-
crease during the first and the second years of study at an
agricultural higher educational institution, but they remain
approximately unchanged — the difference in body length
indicators of men is 0.9 sm, women — 0.8 sm in the 1 and
the 4th terms and it is not authentic (p>0.05) (Table 1).
Body weight is a vital indicator of the physical development
of students. The level and dynamics of body weight point to
the conclusion on the efficiency of the physical education
system at a higher educational institution. The examination
of the body weight indicators proves that both male and
female students have body weight gain during studying.
Therefore, the body weight of male students was 71.9 kg in
the 1% term and 73.4 kg in the 4™ term, the difference is 1.5
kg (p>0.05). The difference in the average body weight of fe-
male students inthe 1% (57.1 kg) and the 4™ (59.8 kg) terms
is 2.7 kg, but it is not authentic (p>0.05). The conducted
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Table 2. The dynamics of the students'physical health level during the first and the second years of study at an agricultural higher educational institution

(n=73, Xtm, points)

Terms of study —
Groups of students Significance value
1st 2nd 3rd 4th
Male students (n=38) 2.310.54 2.48+0.59 2.61+0.60 2.73+0.62 p>0.05
Female students (n=35) 3.08+0.62 3.14+0.60 3.22+0.58 3.27+0.55 p>0.05

analysis of the students™ body weight proved the lack of the
efficiency of the current system of physical education at a
higher educational institution in the improvement of the
students’ physical development. The body weight indicators
of both male and female students are within the age norm
during studying at an agricultural higher educational insti-
tution. However, considering a downtrend of the students’
body weight increase during the first and the second years
of study and the lack of classes in physical education in the
last years of study, the students’ body weight increase in
the last years of study should be stated.

The analysis of the indicators of the more powerful arm
handgrip test showed that both male and female students
have the equal results in the 1% and the 4™ terms authen-
tically (p>0.05). The examination of the dynamics of
arm muscles strength indicators proves their inauthentic
increase by 1.9 kg for men and 0,9 kg for women during
studying (p>0.05). The highest results in handgrip test of
male students are recorded in the 4" term (40.7 kg), of
female students — In the 3™ term (22.8 kg) (Table 1).

The investigation of the level and dynamics of the stu-
dents’ institutions of lung capacity proves that the indica-
tors of the functional abilities of the respiratory system of
both male and female students remained approximately
unchanged during studying (Table 1). Therefore, the
lung capacity indicators of male students were just 40.1
ml increased (p>0.05) during the 1% and the 2" years of
study and the indicators of female students were 87.4 ml
increased (p>0.05) that means insufficient influence of
the classes in physical education according to the current
system on the improvement of the students respiratory
system. The indicators of the lung capacity of both male
and female students are within the age norm.

The results of the many scientists’ researches [3, 10, 13]
prove that physical exercises contribute to the improve-
ment of the cardiovascular system activity indicators:
the indicators of heart rate, blood pressure are decreased
and recovery processes after exercises are hastened etc.
However, the analysis of the heart rate at rest showed that
the indicators of the students of both groups remained
unchanged authentically during studying (p>0.05). The
heart rate changes of the students have negative dynamics
— the difference of the heart rate indicators in the 1% and
the 4™ terms of the male students is 0.1 beats per min and
the female students — 0.6 beats per min (Table 1).

The analysis of the systolic and diastolic blood pressure
indicators showed that although both male and female
students have the downtrend of indicators in the first and
the second years of study, the difference in the average
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results of the 1% and the 4" terms is not authentic (p>0.05)
(Table 1). Therefore, the systolic blood pressure indicators
of the male students were 0.6 mmHg worsened and of the
male students — 0.2 mmHg worsened; the diastolic blood
pressure indicators of both male and female students were
0.3 mmHg worsened. Additionally, the indicators of blood
pressure are within the age norm.

Therefore, the analysis of the physical development and
functional state indicators of the students showed that
the majority of the characteristics investigated are not
improved during the first and the second years of study
at an agricultural higher educational institution (p>0.05).
Additionally, such important indicators as body weight,
heart rate have the downtrend that emphasizes the lack
of efficiency of the current system of physical education.

The analysis of the students’ physical health level showed
that the dynamics of the total points according to the meth-
odology by G. L. Apanasenko have a positive character
during the first and the second years of study, but the indi-
cators of the 1% and the 4™ terms of both male and female
students do not differ authentically (p>0.05) (Table 2).

Therefore, the total point of the male students” group was
2.31 points in the 1% term and 2.73 points in the 4" term;
the difference is 0.42 points and it is not authentic (p>0.05).
The total point of the female students’ group was 3.08 points
in the 1% termand 3.27 points in the 4™ term; the difference
is 0.19 points and it is not authentic (p>0.05). According to
the methodology by G. L. Apanasenko, the health level of
both male and female students remained unchanged during
all stages of the investigationand it was estimated as low.

The qualitative analysis of the physical health levels
showed that the absolute majority of the students (men and
women) have the low and below the middle level of health
during all stages of investigation. Therefore, the percentage
of the students from the male group who have the low and
belowthe low level of physical healthis 81.6 % (47.4 % and
34.2% respectively) inthe 1% term, and 79 % (39.5 and 39.5
% respectively) in the 4™ term (Fig. 1). The number of male
students who have the middle level of physical health was
increased from 13.2 % in the 1% term to 18.4 % in the 4"
term. Additionally, the number of male students who have
above the middle level of physical health was decreased by
half (from 5.2 % in the 1% termto 2.6 % in the 4™ term).

The dynamics of female students’ physical health levels
have a similar tendency. 54.3 % female students were deter-
mined to have the lowlevel of physical health, 31.4 % — below
the middle level, 11.4 % — the middle level and just 2.9 % —
above the middle in the 1% term (Fig. 2). The percentage of
female students who have a low level of physical health was
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amount of students, %

— low physical health level;

|
Il  below the middle physical health level;
B - middle physical health level;

[]

— above the middle physical health level.

amount of students, %

Fig. 1. The dynamics of physical health
levels among male students of agrarian
higher educational institutions during
the first and the second years of study
(n=38, %):

- low physical health level;

- belowthemiddlephysicalhealthlevel;

- middle physical health level;

-above the middle physicalhealth level.

Fig. 2. The dynamics of physical

- . health levels among female students
-1 h | health level; . . .
L] ow plysical Aeah feve of agrarian higher education al
Bl - below the middle physical health level; institutions during the first and the
second years of study (n=33, %):
Bl - middle physical health level; - low physical health level;
- belowthemiddlephysicalhealthlevel;
[ ] - above the middle physical health level. - middle physical health level;
-above the middle physicalhealth level.
decreased to 42.9 %, who have below the middle level was It should be mentioned that neither male nor female

increased to 40 % and who have the middle level was 5.5 %  students had a high level of physical health during study.
increased (to 17.1 %) in the 4™ term. It was determined no  Therefore, the analysis showed that the majority of students
female students who have above the middle level of phys-  (more than 80 %) have low and below the low levels of
ical health in the 4" term that emphasizes the lack of the  physical health, more than 95 % students are out of the
influence of the traditional classes in physical education on  safe zone (12 points) according to the methodology by G.

the physical health level of both male and female students. L. Apanasenko.
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DISCUSSION

The World Health Organization defined approximate
interrelation of different factors that ensure and form the
health of a modern person, namely genetic factors (genetic
heredity) — 20 %, environmental conditions (climate, eco-
logical conditions) — 20 %, the level of health maintenance
(health service support) — 8 %, life conditions and lifestyle
(rational working, physical activity, nutrition, personal
hygiene, discarding unhealthy habits) — 52 % [1, 5]. In par-
ticular, many scientists [2, 4, 6, 9] consider the conditions
of life and lifestyle including various elements related to
all aspects of health — physical, mental, social and psychic,
to be the key factors of the students’ health and working
capacity improvement.

The works of many scientists [5, 10, 12, 14] mention that
a great number of negative factors which cause health prob-
lems affect the students’ organism systems during study.
There are low physical activity, the amount of studying
hours and days, emotional and mental stress, mental over-
loads especially during the exam terms, eating disorders
(nutrition of a bad quality, poor nutrition, over nutrition
and malnutrition), bad habits (smoking, abuse of alcohal,
drug consumption etc) and others among them.

The world practice shows that physical activity plays an
important role in health improvement and disease preven-
tion[1, 3,8, 13]. However, the situation concerning physical
education and sport is critical in Ukraine. Only 13 % popu-
lation is engaged in physical activity [3, 4, 11]. According to
the data of many scientists [1, 2, 6, 10], the hard economic
situation in post-soviet Ukraine had a negative impact on
the development of physical education and popular sport at
educational institutions. The number of students who belong
to the physical education group with reduced exercise load
and the special medical group is increasing and the number
of healthy students is decreasing every year. The authors con-
sider it to be conditioned by the lack of the traditional forms
of physical education efficiency, modern students’ lifestyle,
low level of school graduates health. The scientists mention
that the formation of a healthy lifestyle and engaging of the
youth in the systematic physical activity should be one of the
important areas of focus of higher educational institutions
[2,3,6,7,13,15].

The results of our research proved the conclusions of the
works of many scientists on the insufficient level of physical
development, functional abilities of the main organism sys-
tems and health of students. The investigation also shows
the necessity of the improvement of the physical education
system of students (men and women) in order to improve
their physical state, health and efficiency of the studying
and future professional activities.

CONCLUSIONS

The majority of the students’ examined indicators of
physical development and functional state are determined
not to be improved during the first and the second years
of study at an agricultural higher educational institution
(p>0.05). Additionally, body weight and heart rate at rest
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have the downtrend that emphasizes the lack of efficiency
of the current system of physical education. The level of
the students’ physical health remained unchanged during
study according to the methodology by G. L. Apanasenko.
Besides, the health level of both male and female students
is evaluated as low. The analysis proves the necessity of the
improvement of the system of physical education of the
students at Ukrainian higher educational institutions in
order to improve their physical state, health and efficiency
of the studying and future professional activities.

The prospects of future investigations involve the re-
search of the interrelation between the level of physical
preparedness and the level of the students’ physical health
during study at higher educational institutions.
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