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ABSTRACT

The purpose of the paper was to study the effect of swim-
ming classes on the functional state of students’ bodies at 
a pedagogical university. In the process of swimming clas-
ses, the student’s body is subject to cross-adaptation in 
the form of the combined effects of physical exertion and 
physical factors of the aquatic environment. Adaptation to 
physical exercises performed in an aquatic environment 
will inevitably have an impact on the functional systems of 
the student’s body. 42 students participated in the study. 
60-minute classes in the pool were held twice a week for 
four months. To assess the effect of swimming lessons on 
students’ bodies, a set of functional tests characterizing 
the state of the respiratory and cardiovascular systems 
was included in the study program. As a result of the per-
formed work, a pronounced positive effect was observed 
in the dynamics of indicators of functional reserves of the 
respiratory and cardiovascular systems and an increase 
in the level of adaptive reserves that limit students’ phy-
sical capabilities. The authors concluded that swimming 
classes contribute to improving the functional state of 
students’ bodies. The greatest effect was manifested in 
the state of the respiratory and cardiovascular systems 
while stimulating resistance to hypoxia and increasing the 
body’s resistance to adverse environmental factors.
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RESUMEN

El objetivo del artículo era estudiar el efecto de las clases 
de natación en el estado funcional del cuerpo de los es-
tudiantes de una universidad pedagógica. En el proceso 
de las clases de natación, el cuerpo del estudiante está 
sometido a una adaptación cruzada en forma de efectos 
combinados del esfuerzo físico y los factores físicos del 
medio acuático. La adaptación a los ejercicios físicos rea-
lizados en el medio acuático repercutirá inevitablemente 
en los sistemas funcionales del organismo del alumno. 
En el estudio participaron 42 estudiantes. Se impartieron 
clases de 60 minutos en la piscina dos veces por sema-
na durante cuatro meses. Para evaluar el efecto de las 
clases de natación en el organismo de los alumnos, se in-
cluyó en el programa de estudio un conjunto de pruebas 
funcionales que caracterizaban el estado de los sistemas 
respiratorio y cardiovascular. Como resultado del trabajo 
realizado, se observó un pronunciado efecto positivo en 
la dinámica de los indicadores de las reservas funciona-
les de los sistemas respiratorio y cardiovascular y un au-
mento del nivel de las reservas adaptativas que limitan las 
capacidades físicas de los alumnos. Los autores conclu-
yeron que las clases de natación contribuyen a mejorar el 
estado funcional del organismo de los alumnos. El mayor 
efecto se manifestó en el estado de los sistemas respira-
torio y cardiovascular, al tiempo que estimuló la resisten-
cia a la hipoxia y aumentó la resistencia del organismo a 
los factores ambientales adversos.

Palabras clave:
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INTRODUCTION

Students’ physical education involves the formation of a 
versatile personality and abilities for the targeted use of 
various means of physical culture, sports, and outdoor hi-
king to preserve and strengthen health, psychophysical 
training, and self-preparation for future professional acti-
vity. The formation of motivation for physical education in 
a modern educational institution should be based on the 
creation of prerequisites for the integrated development 
of intellectual and creative abilities using physical culture. 
The “Spartian technology of physical and spiritual health 
improvement of children and youth” by V.I. Stolyarov is 
promising in this field (Stolyarov & Firsin, 2011). The im-
plementation of this project in universities involves the 
participation of students in creative, intellectual, and 
sports competitions.

Participation in sports competitions implies special trai-
ning. Such training itself, according to several researchers 
(Bulgakova, 2001; Chernyaev, 2003; Timushkin et al., 
2004; Lubysheva, 2013), has a positive effect on the phy-
sical abilities and functional systems of the participants. 
Swimming classes, as noted by several authors (Bazylyuk 
et al., 2010; Ganchar, 2012; Ganchar & Garkusha, 2012; 
Khorkova & Adilev, 2016), contribute to improving the 
functional capabilities of the respiratory and cardiovascu-
lar systems, increasing resistance to adverse environmen-
tal factors. This information served as a prerequisite for 
studying the influence of swimming classes conducted in 
preparation for the Olympic test on the functional health 
state of university students.

Originating in Ancient Greece and revived by P. de 
Coubertin, the Olympic idea presupposes a close harmo-
ny of the physical and spiritual aspects. This idea is reflect-
ed in the works of later researchers, Russian (Balsevich, 
1997; Timushkin et al., 2004; Stolyarov & Firsin, 2011; 
Firsin & Maskayeva, 2014) and others (Paleologos, 1985; 
Nikolaou, 1986; Rachev, 1986; Lipiec, 1999). The famous 
German philosopher and Olympic Champion H. Lenk has 
repeatedly written about the need for an active lifestyle, 
activity, and creativity as necessary components of hu-
man life (Lenk, 1985, 2007). Spartian Games initiated by 
Stolyarov fully reproduce the ideas of the Olympic move-
ment (Stolyarov & Firsin, 2011; Firsin & Maskayeva, 2014). 

These games involve the inclusion of not only various 
competitions and contests, but also non-competitive 
games where not an individual comes to the fore, but 
a team united by one goal and solving the same tasks. 
Similar competitions are held in the USA, Japan, Canada, 
Germany, and other countries (Orlick, 1978; Tembeck, 
1979; Fluegelman, 1981; Funke, 1989; LeFevre, 2002). To 

stimulate the humanistic component of sports and physi-
cal education, it is necessary to combine them with other 
cultural activities. 

Currently, experts from many countries continue attempts 
to expand the integration of sports and arts and the de-
velopment of new forms of youth education (Tembeck, 
1979; Rachev, 1986; Kim, 1988; Pawelke, 1995; LeFevre, 
2002; Stolyarov & Firsin, 2011; Firsin & Maskayeva, 2014). 
However, participation in the physical education part of 
the Spartian games (Spartian agons, tests) involves some 
physical training. Such training contributes to the im-
provement of physical qualities and functional systems of 
the body (Chernyaev, 2003). 

One of the most valuable types of physical exercises for 
solving these problems is swimming (Bulgakova, 2001; 
Bazylyuk et al., 2010; Ganchar, 2012; Ganchar, Garkusha, 
2012). Swimming classes not only contribute to the im-
provement of the functional systems of the body and the 
acquisition of applied skills necessary for life, but also al-
low the participants to correct some defects in physical 
development and stimulate the education of moral and 
volitional qualities like perseverance, determination, cour-
age, and mutual assistance (Bulgakova, 2001; Ganchar & 
Garkusha, 2012; Drogomeretsky et al., 2013; Khorkova & 
Adilev, 2016).

Purpose of the study. To evaluate the effect of swimming 
lessons on the functional state of the students of a peda-
gogical university.

MATERIALS AND METHODS

42 students took part in the study, including 21 females 
aged 17 to 19 years and 21 males aged 17 to 25 years. 
Informed consent was obtained from each subject to par-
ticipate in the study following the approved protocol and 
the ethical principles of the Helsinki Declaration of the 
World Medical Association.

The initial testing was conducted in February and the final 
one in June. The studies were conducted under standard 
conditions. In a state of relative muscular rest, according 
to generally accepted methods, we measured the parti-
cipants’ height and weight, vital capacity (VC) by spiro-
metry, heart rate (HR), blood pressure (BP), and timed 
inspiratory capacity (TIC). As a stress test, the students 
performed a squat test (20 squats in 30 s) with HR mea-
surement in the first 15 s of recovery. The percentage of 
increase in HR after squats was determined compared 
with the HR before the exercise.

The obtained initial data were used to calculate five in-
dicators (indices) according to the generally accepted 
methodology (Gorelov et al., 2021):
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1.	 Quetelet mass-and-height index (QI, determination of 
compliance with the normal body weight);

2.	 Robinson Index (RI, assessment of the regulation of the 
cardiovascular system);

3.	 Skibinskaya Index (SI, assessment of the functional capa-
bilities of the respiratory system, blood circulation, and the 
body’s resistance to hypoxia);

4.	 Squat test (%HR, assessment of the level of adaptive re-
serves of the cardiovascular system, which limits the phy-
sical capabilities of the student);

5.	 Adaptive potential (AP, assessment of the functional ca-
pabilities of the body as a whole).

The mathematical processing of the material was carried 
out using Student’s t-test. The statistical significance was 
assumed at the level of p≤0.05. Calculations were perfor-
med using the Statistica 10.0 software package.

Swimming curriculum. 60-minute classes in the pool 
were held twice a week for four months. In total, 34 clas-
ses were held.

1.	 Floating workout (1 hour).

2.	 Legwork training for front crawl. Leg movement coordina-
tion with breathing (2 hours).

3.	 Arm drills for front crawl. Arm movement coordination with 
breathing (2 hours).

4.	 Front crawl technique improvement (3 hours).

5.	 Open turn for front crawl (1 hour).

6.	 Training for start from the starting block (1 hour).

7.	 Front crawl technique improvement. Strength training in 
front crawl (2 hours).

8.	 Front crawl technique improvement. Speed and endur-
ance development in front crawl (2 hours).

9.	 Front crawl technique improvement. Initial training in back 
crawl swimming techniques (2 hours).

10.	Front crawl technique improvement. Legwork training for 
back crawl (2 hours).

11.	Front crawl technique improvement. Arm drills for back 
crawl (2 hours).

12.	Front crawl technique improvement. Coordination of arms 
and legs movement for back crawl (2 hours).

13.	Front and back crawl technique improvement (4 hours).

14.	Front and back crawl technique improvement. Water start 
training (2 hours).

15.	Turn drills for the back crawl. Front and back crawl tech-
nique improvement (2 hours).

16.	Front and back crawl technique improvement. Endurance 
training (4 hours). 

RESULTS AND DISCUSSION

The analysis of the results of the conducted research 
showed that the work carried out in the swimming pool 
had a positive effect on the functional systems of the fe-
male students. The most pronounced positive effect was 
determined in the SI indicators. The initial results of this 
indicator had increased by 49.4% (P<0.01), which indica-
tes an increase in the functional reserves of the respiratory 
and cardiovascular systems (Figure 1).

Figure 1. Changes in functional indicators after swimming 
lessons in the female students (%).

Source: Prepared by authors

A similar trend was noted in the TIC indicator. The initial 
values during this test were exceeded by 33.0% (P<0.01), 
which implies an increase in the body’s resistance to mi-
xed hypoxia and hypercapnia and an improvement in the 
state of the body’s oxygen-supplying systems when hol-
ding breath during inspiration. 

The improvement in the state of the respiratory system is 
also confirmed by the VC indicators, which had increa-
sed by 16.0% at the final stage of the experimental study 
(P<0.01). The improvement in the ability of the cardio-
vascular system to recover after performing a controlled 
activity confirms the increase in HR after performing 20 
squats in 30 s. This indicator had improved by 29.2% 
(P<0.01), decreasing from 54.7% in the initial examination 
to 38.7% in the final one, which indicates an increase in 
the adaptive reserves of the cardiovascular system, which 
limits the physical capabilities of female students.

No statistically significant changes were observed in the 
dynamics of other indicators of the athletes’ functional 
state.

The results of the studies in the male students showed 
similar dynamics (Figure 2).
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Figure 2. Changes in functional indicators after swimming 
lessons in the male students (%).

Source: Prepared by authors

The most pronounced improvement was noted in SI indica-
tors, exceeding the baseline data by 46.8% (P<0.01). TIC 
time had increased by 30.2% (P<0.01) (from 42.0±17.2 s 
to 54.7±9.3 s). The VC indicators had improved by 9.4% 
(P<0.01). The percentage of HR increase after performing 
20 squats in 30 s at the final stage of the examination de-
creased by 33.1% (P<0.01) and amounted to 37.8±13.2% 
versus 56.5±16.1% at baseline. No statistically significant 
changes were observed in the dynamics of other indica-
tors of the functional systems of the body, like in the fema-
le group.

CONCLUSIONS

The four-month training in the swimming pool conducted 
to prepare for the Olympic test significantly improved the 
functional state of the students. To a greater extent, this 
was manifested in the dynamics of indicators of the res-
piratory system but pronounced positive changes were 
also observed in the activity of the cardiovascular system. 
These changes made it possible to increase the level of 
adaptive reserves of the respiratory and cardiovascular 
systems, stimulate the body’s resistance to hypoxia con-
ditions, and activate the body’s ability to adequately res-
pond to a complex of adverse environmental factors.
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University named after N.G. Chernyshevsky.
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