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ABSTRACT

Background: During the spread of COVID-19, the need for scientifically based methodological assistance to students
when walking and running was most evident in order to improve optimal body functions and maintain health. The aim
of the study was to develop a program for monitoring students' walking and running according to the system "10,000
steps a day" during the spread of COVID-19 and to prove its effectiveness through improving body mass index and
improving physical health. Study participants: students regardless of gender (n = 114). Interventions: The pedagogical
research was carried out for 4 months. During the experiment, the students of the experimental group (n = 71) carried
out self-monitoring of aerobic physical activity, consisting of walking and running, using the author's program according
to the principle of "10,000 steps per day" in daily, weekly and monthly cycles. The study used diagnostics of general
physical health, the level of functional readiness to perform loads and body mass index. Main outcome measures. The
effectiveness of the implementation of the author's program for monitoring aerobic physical activity of students is
statistically significant at p <.01 and p < .05. The implementation of the author's model of independent walking and
running is effective only under the condition of systematic fulfilment of aerobic physical loads. Findings. The obtained
research data showed that during the period of the spread of COVID-19, an active lifestyle of students, including daily
walking and running, is possible and effective for physical health and the prevention of overweight.
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INTRODUCTION

Systematic physical exercise is a key condition for the full functioning of all systems of the human body
(Troiano et al., 2012). The rational sequence of performing physical exercises in daily, weekly and monthly
cycles ensures the transition of the body's physical reactions into long-term adaptation to physical activity
(Lee & Shiroma, 2014). A positive effect from the realization of physical activity is achieved only when motor
activity is combined with the action of the next motorcycle, through the compensation of energy resources
(Hamaguchi et al., 2020; Podrigalo et al., 2019). This means that the basis for the implementation of effective
physical activity is the systematic effect of the load and the regularity of its repetition (Exel et al., 2019;
Nagovitsyn et al., 2019). Violation of the principle of regularity and gradualness in the process of realization
of motor actions can not only fail to give the desired health-improving and physically developing effect, but
also lead to serious health impairments (Nyenhuis et al., 2020; Pitanga et al., 2020). Individual design of a
program for the implementation of physical activity, both anaerobic and aerobic, should provide for the correct
selection of exercises, their dosage and intensity (Nagovitsyn et al., 2019; Wennman et al., 2019).
Unfortunately, scientists note a significant lack of regular physical activity in a significant part of the adult
population (Aksovic et al., 2020; Loginov, 2019), including university students (Juwono & Szabo, 2020;
Otaraly et al., 2020). Experts point to the need to create and use new pedagogical technologies and new
types of physical activity in the educational process for the formation of a healthy lifestyle and the required
level of physical activity in students (Kuzmina et al., 2020; Nagovitsyn, 2014).

In the 2020 coronavirus COVID-19 pandemic, a significant part of the population of the Russian Federation,
Europe and the whole world was in self-isolation mode in the spring and summer (Saatchian & Azimkhani,
2020). In the first half of this year, most of the special sports facilities for active physical education and sports
were closed (Chen et al., 2020; Polero et al., 2021). Under such conditions, the majority of students' youth
did not have the opportunity to engage in physical exercises (Berrigan et al., 2020; Halabchi et al., 2020).
Thus, violating the main health-improving principle of physical activity - the regularity of aerobic physical
activity (Ferreira et al., 2020; Hamaguchi et al., 2020; Esliger & Tremblay, 2007). A lack of cardiorespiratory
fitness is known to negatively affect body mass (percentage of body fat), even in young people involved in
sports (Khanna et al., 2020). At this point, a variety of exercise programs and methods were being offered
on the Internet through distance technology, which were aimed at replacing the physical activity that students
were accustomed to (Hall et al., 2020). Mobile devices have become much more actively used in the practice
of physical education of student youth (Lizandra et al., 2020; Osipov et al., 2018). However, a significant
number of students who had not previously implemented distance learning in the field of physical education
and did not use the Internet fitness industry were unable to reorganize themselves into the process of
independent physical education classes (Nyenhuis et al., 2020; Osipov et al., 2020). Moreover, this process
required an individual approach to the implementation of physical activity and a longer period to find a suitable
and affordable type of training (Berrigan et al., 2020; Makarowski et al., 2020; Thijs et al., 2019). In the context
of the pandemic, which is a serious problem for education and physical education in universities (Jumareng
et al., 2021), most students were left without help and connection with teachers. In this regard, during this
period, there was an acute need for scientifically grounded methodological assistance to students to replace
the usual physical exercises with independent physical activity without specialized sports facilities during the
spread of COVID-19 in the Russian Federation and around the world.

However, despite the identified relevance of the implementation of physical exercises to increase the optimal
functions of the body at all levels to maintain the health of young people, this problem has not been fully
disclosed (Halabchi et al., 2020). An unstudied issue, in our opinion, is the methodological preparation of
student youth for independent systemic fulfilment of aerobic motor activity. In this regard, the study
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determined the aim of the study - to develop a program for monitoring the walking and running of students
according to the "10,000 steps a day" system during the spread of COVID-19 and to prove its effectiveness
through improving the body mass index and increasing the level of their physical health.

MATERIAL AND METHODS

The experimental study was carried out on the basis of the Glazov State Pedagogical Institute and Siberian
Federal University. The pedagogical research was carried out for 4 months. The study involved 114 students,
regardless of gender. In turn, this sample of participants was divided into two groups: the experimental group
(EG) (n = 71) and the control group (CG) (n = 43). All subjects did not have chronic diseases, however,
preliminary analysis revealed that most of the subjects had a low or average level of physical health in terms
of levels of functional readiness to perform loads according to diagnostic procedures used for the study. All
the participants in the experiment agreed to participate in the experiment and had the experience of
independent training with low and average intensity of physical activity of aerobic nature.

To determine the level of general physical health, the methodology of E.A. Pirogova, which allows for an
express assessment of the level of physical condition according to the indicator of the circulatory system,
according to the formula below: X =50 * ((700-3 * HR - 2.5 * BPd + (BPs-BPd) /3 - 2.7 * A+ 0.28 * W) / (350-
2.7*A+0.21 * H)), where HR - heart rate per minute, H - height, cm; W - body weight; A - age, full years,
BPs - arterial systolic pressure, BPd - arterial diystolic pressure. High level: X = 400; average level: 400 > X
>200; low level: 200 = X.

To analyse the level of physical health in terms of the levels of functional readiness to perform loads and
recoverability after the implementation of physical activity, a functional test according to V.S. Anischenko.
The test included a set of the following actions and measurements of the heart rate per minute (HR). After a
5-minute rest lying down - HR1. Then calmly rise and stand for 1 minute, measuring HR2. Then 20 full deep
squats for 40 seconds. During squats, the arms should vigorously rise forward, and when standing up, they
should fall down. After squatting sit down and HR3 for the first minute, then HR4 for the entire second minute
and HR5 for the third minute after squatting. As a result, using the following formula, it was necessary to
calculate the final result: X = (HR2 - HR1) * 10 + HR3 + HR4 + HR5. High level X < 350; average level: 350
< X' <420; low level: 420 < X.

To determine the level of obesity and overweight of students, as one of the key indicators of the physical
health of a growing person, the body mass index (BMI) was used, according to the formula: X =W/ H?, where
W - weight in kilograms and H - height in meters. High level (optimal weight): 19 < BMI < 25; average level
(overweight): 25 < BMI < 30; low level (obesity): 30 < BMI.

The study used theoretical analysis and generalization of scientific and methodological literature data, a
pedagogical experiment, methods of mathematical statistics by Chi-square at p <.01 and p < .05. Before the
beginning of the experiment, the mathematical-statistical non-reliability of the differences for all diagnostics
used in the implementation of the experiment between the EG and the CG was recorded at p > .05.

RESULTS
During the experimental period (April - July 2020), students performed daily and weekly self-monitoring of

aerobic physical activity, consisting of walking and running. Self-monitoring stimulated the participants of the
experiment to self-optimal motor activity for maintaining the physical health of the body according to the
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principle of 10,000 steps a day" in daily, weekly and monthly cycles. During the research period, the athletes
from the CG carried out self-monitoring of physical activity using various mobile applications in smartphones
and sports gadgets. In turn, the participants in the EG study during the experiment implemented monitoring
of individual aerobic activity, consisting of walking and running, using the author's development.

Based on the analysis of special literature on the study of the energy consumption of respondents for physical
activity at different speeds and under different conditions (Brown et al. 2003, Eakin et al., 2007; Troiano et
al., 2012), an author's program for monitoring students' walking and running was developed according to the
system "10,000 steps a day" (Table 1).

Table 1. The program for monitoring aerobic physical activity of students according to the system " 10000
Steps a day".
Number of author's steps per week cycle (Nw) = 70000

Monday-Tuesday (N1) = Wednesday-Thursday (N2) = 20000

Friday-Saturday-Sunday ~ (N3) =

20000 30000
Nw = N1 + N2 + N1
N1=t1*K1*i1 [N2=12*K2*12 | N3=t3*K3*I3

Nw=t1*K1*[1+12*K2*12+t3*K3*I3

t — time (min) of aerobic exercise (running and walking). K — coefficient. | — step length (cm)
K = Ks (speed coefficient) + Kh (height coefficient)

Ks corresponds travel speed S (km/ h)

Ks 1 13 |16 2 2 2.3 2.6 3
S 3-4 4-5 | 56 6-7 |78 |89 9-10 >10
Kh corresponds increase in height h (meter) when passing a distance
Kh 1 14 1.8 21 123 |25 2.7 3
15- 55- | 70-
h <15 35 35-55 70 |80 80-90 | 90-100 |>100

| (step length (cm) = S (travel speed) * KI (human body length)
Kl = HI (human body length) * Kg (gender coefficient)+ Kst (step coefficient)
Kg corresponds value by gender

For women Kg = 0.413 | For men Kg = 0.415

Kst corresponds to the travel speed S (km/ h)

Kst 0 4 8.5 125 |16 |19 215 23
S 3-4 4-5 | 56 6-7 |78 |89 9-10 >10
Number of author's steps in a Number of author's steps in a

two-day microcycle (N) = 20000 three-day microcycle (N) = 30000

Formulas for calculating author's steps (N) by microcycles:
St E (6 ‘o N=1t1*K1*I1 (first day) + t2 * K2 * 12 (second
N=1t1*K1*I1 (first day) +t2 * K2 * 12 (second day) day) + 13 * K3 * 13 (third day)

Formulas for calculating the time of implementation of author's steps

t2 = (20000 - t1 * K1 * 1) / (i2 * K2) | t3=(30000—t1 *K1*1-12*K2*12) / (I3 * K3)
Program implementation levels
Gold Silver Bronze

Nw < (N1 + N2 + N3).
N1 = 20000. N2 = 20000.
N3 = 30000

Nw < (N1 + N2 + N3).

N1 < 20000. N2 < 20000. N3 < 30000 | W > (NT+ N2+ 13)
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For four months, the participants of the EG study were daily exercising self-control of steps at the moment of
performing a cyclic aerobic load. Having counted the steps in the equivalent according to the author's program
while walking or running steps at each time interval of cyclic physical activity, the student multiplied the
resulting number by the corresponding coefficient. Moreover, when walking or running in an area with a
mountainous surface, the result obtained in the previous calculation was multiplied again by a coefficient
corresponding to the student's climb during the load. The measurement of the climb during exercise was
carried out using a special function "Altitude" in the fitness tracker connected to a smartphone while driving.
All data were entered into a special self-control diary on paper or into a mobile phone using a special mobile
application. The main goal set for the students from the EG at the beginning of the experiment included a set
of author's steps, calculated using the author's system of coefficients, according to the gold level of the
author's program implementation.

At the end of the study (July 2020), the students from the EG were divided into three experimental samples
to identify more reliable program performance. Differentiation of the EG was realized according to the
principle of walking and running, depending on the intensity of the program implementation at the gold, silver
or bronze level during the experiment. Students who, during the experiment, gained more gold levels by
weekly cycles, in comparison with the aerobic exercise at silver and bronze levels, were enrolled in EG1 (n
=24). The study participants of the experimental sample who, at the research stage, scored a greater number
of silver levels for weekly cycles, in comparison with the fulfilment of aerobic exercise for gold and bronze
levels, were enrolled in EG2 (n = 30). The respondents who, during the experiment, gained a greater number
of bronze levels by weekly cycles, in comparison with the fulfilment of aerobic exercise at the gold and silver
levels, were enrolled in EG3 (n = 17). The obtained results of the number of students as a percentage (July
2020) in the experimental and control samples for each diagnostic procedure by levels (high, average and
low) are presented in Figures 1-3.

As shown in Figure 1, the number of participants in determining the level of general physical health by groups
as a percentage of three levels (July 2020) is significantly different between EG1 and CG at a confidence
level of p < .05 (t = 8.337). In turn, the statistical analysis between EG2 and CG did not reveal a significant
difference at p > .05 (t = 2.729), as well as between EG3 and CG at p > .05 (t = 1.807).

According to the results of generalizing the data on determining physical health by the levels of functional
readiness to perform loads and recovering from physical activity (Figure 2), the number of participants in
groups in percentage terms is significantly different between EG1 and CG at a level of reliability p < .01 (t =
44.333 ) and between EG2 and CG at a confidence level of p < .01 (t = 14.763). In turn, the statistical analysis
between EG3 and CG did not reveal the significance of the difference at p > .05 (t = 0.894).

As shown in Figure 3, the number of students as a percentage by determining the body mass index of
students after the implementation of the author's program is significantly different between EG1 and CG at
the level of reliability p < .01 (t = 40.26) and between EG2 and CG at the level of reliability p < .01 (t = 23.958).
Nevertheless, the implementation of the author's program did not show the reliability of the difference
between EG3 and CG at p > .05 (t = 1.954).

The data obtained allow us to identify the following reliably significant results. The effectiveness of the
implementation of the author's program for monitoring students' aerobic physical activity according to the
"10,000 steps a day" system during the spread of COVID-19 is statistically significant. However, the
implementation of the author's model of independent jogging and walking can bring a positive result only if
the fulfilment of aerobic physical activity is systematic. Consistency and individual monitoring by students of
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their independent motor activity with the help of the author's recommendations allows increasing the level of
physical health both in terms of general characteristics and in the direction of functional readiness to fulfil
loads and recoverability after its implementation. The implementation of walking and running according to the
program presented in the study during the period of the spread of COVID-19 contributed to the reduction of
obesity in students and the prevention of their overweight.
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Figure 1. Results of the study to determine the level of general physical health among students of different
groups.
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Figure 2. The results of the study on the definition of physical health by the levels of functional readiness to
perform loads and recoverability after the implementation of physical activity among students of different
groups.
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Figure 3. Results of a study on determining body mass index in students of various groups.
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DISCUSSION

The experimentally proven results of this study are consistent with the conclusions of other studies of the
implementation of motor activity in young people of different ages using various self-monitoring programs
(Esliger & Tremblay, 2007, Plotnikoff & Karunamuni, 2011). Analysis of studies on the dependence of the
increase in physical health indicators of student youth (Hildebrand et al., 2014, Thijs et al., 2019) on the
systematic nature of their aerobic motor activity during the spread of COVID-19 proves the reliability and
relevance of the results obtained in the study (Pitanga et al., al., 2020; Raiola et al., 2020). It is the systematic
daily monitoring of aerobic activity that has a positive effect on the functional and health-preserving
development of the body (Polero et al., 2021). The need for high-quality monitoring of physical activity of
students is emphasized by specialists, since there is a significant risk of error in assessing the volume of
physical activity of student youth (Cholewa et al., 2020; Osipov et al., 2020).

The need for a significant increase in the level of daily physical activity of the population is a necessary
condition for maintaining health and preventing various diseases (Nagovitsyn et al., 2020). Scientific works
empirically prove the effectiveness of increasing the daily number of steps taken by respondents to improve
various functional systems of the body and, in general, the physical health of students (Exel et al., 2019;
Wennman et al., 2019). The positive effects of the optimal motor regime, independently controlled during the
implementation of mobile technologies during the spread of COVID-19, on the psychological characteristics
of students are substantiated (Berrigan et al., 2020; Nyenhuis et al., 2020). This ultimately leads to an
increase in the mass participation in physical exercises and an increase in the level of physical development
of student youth, even during the period of self-isolation (Chen et al., 2020; Ferreira et al., 2020). However,
a mobile device in itself is not a factor that motivates a person to change their activities (Hamaguchi et al.,
2020; Toth et al., 2018), but acts only as a means of controlling the process of achieving the set goals
(Wennman et al., 2019 ). In turn, the results of the presented experiment supplement the previous scientific
developments with the proposed author's program. The practical significance of the study is determined by
the obtained experimental data, confirmed by mathematical and statistical processing. Namely, that
systematic walking and jogging with an optimal motor weekly regimen for a reliably significant health-
improving effect should be at least 70,000 steps according to the author's model per week, provided that the
aerobic load is performed consistently.

CONCLUSIONS

The statistical data revealed during the implementation of the experiment allow us to conclude that the use
of self-monitoring, including the daily counting of steps when walking and running, stimulates students to
increase their daily, weekly and monthly motor activity. The obtained research data showed that the impact
of motional activity has a significantly greater impact when implementing the principle of systematicity and
consistency. The study proved on the basis of mathematical and statistical processing of the results that an
active lifestyle at a high and medium motor level, including daily walking and jogging, is possible during the
period of COVID-19 spread, when specialized sports facilities are closed, and is reliably effective in increasing
the level physical health and functional capabilities of those involved. Nevertheless, physical exercises that
are not performed systematically and at an optimal motor level are useless for young people in the health
aspect.
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