- XKypnaa « HayKoei innoeauii ma nepedoei mexHor021i» N 7(9) 2022
(Cepis «llepacasne ynpasninnsy, Cepis «IIpasoy,
Cepis «Exonomixa», Cepia «llcuxonociay, Cepis «Iledacozika»)

CEPIA «Ileoazozika»

UDC378.17

https://doi.org/10.52058/2786-5274-2022-7(9)-11-25

Zakhvatova Tatyana Yevheniyivna Senior Lecturer of Physical Education and
Sports Department, Kharkiv National University of Radioelectronics, Nauky Ave., 14,
Kharkiv, 61166, tel.: (057) 702-13-28, https//orcid.org/0000-0001-8011-5400

Yegorov Andriy Borysovych Prof. of the Department of Information and
Measurement Technology, Kharkiv National University of Radioelectronics, 61166,
Kharkiv, Nauky Ave., Kharkiv, 61166, 14, tel.. (057) 702-13-31,
https//orcid.org/0000-0011-3015-5450

Nekrasova Klavdiia Valeriyivna Graphic  designer, Ciklum,
Otakar Yarosh St., 18-JI, Kharkiv, 61000, tel.. (066) 133-93-00,
https//orcid.org/0000-0003-1164-4592

CHANGES IN THE PHYSICAL FORM OF
STUDENTS DURING THE COVID-19 PANDEMIC

Abstract. This research aim is to study the changes of young people's physical
fitness during the first year of quarantine restrictions driven by the pandemic
situation.

The main challenge of the research proved to be data gathering from multiple
sources, its grouping and stratification and also ensuring that the selected subset is
robust. Data stratification included various parameters such as age, gender and
physical fitness of students. Possible distortion of the results due to non-compliance
to gender conformity has been considered in particular and evaluated. Close analysis
of gender specifics in the data and its correction using random numbers generator
allowed to avoid inconsistencies. Statistical significance of subset's parameters
changes was controlled by calculations of confidence intervals.

Statistical analysis of students’ physical fitness evaluation in 2019 fall semester
and 2020 fall semester has been carried out.

The calculations included average values of testing results, standard deviation

of the results (°7), mean values (°x), confidence interval for average values and 50%
percentile. Overall for university average values of students’ physical fitness score
have dropped from 13.4 to 12.7 within the considered year (maximum score was 20
points). 50% percentile also has dropped from 14 to 13.
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Indicators of the 2019 and 2020-year sets differ with statistical validity of not
less than 95%.

Results of the research have shown a relatively small decrease in students
physical fitness due to the changes of lifestyle and ways of education organization
during COVID-19 pandemic. The average change is evaluated to 5%. In 1 to 5 score
range we are talking about a decrease from 3+ to 3. Nevertheless this small drop has
been observed throughout all stratas: male, female, and any other values of the rest of
parameters. This allows to draw the conclusion about the existence of general
negative trend.

Keywords: COVID-19, quarantine, lockdown, physical fitness.
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3MIHA ®I3UYHOI POPMH
CTYZAEHTIB I YAC HAHAEMII COVID-19

AHoTanisi. MeTolo 1BOTO JOCHIIKEHHS € BUBUYEHHSA 3MiH (HI3UYHOI
MiATOTOBIEHOCTI MOJOJMX JIIOJICH MPOTITrOM MEPIIOro POKY KapaHTUHY, BUKIUKAHUX
CUTYAILII€I0 3 TAHAEMIEIO.

OcHOBHOIO TIPOOJIEMOIO JOCIIIIPKCHHS BUSIBUBCS 301p JaHUX 3 KIJIBKOX JIKEpe,
ix rpymyBaHHS Ta cTpatu@ikaiis, a TakoX 3a0e3NedyeHHs HaAIMHOCTI 00paHoi
nigMHoxkuHHU. CTpatudikaiisi JTaHUX BKIIOYaJa Pi3HI MapaMeTpH, Takl K BIK, CTAaTb
Ta (pi3WyHA MIATOTOBIEHICTH CTYJEHTIB. 30KpeMa, OyJi0 PO3IJIIHYTO Ta OI[IHEHO
MO>KJIUBE CIIOTBOPEHHS PE3yJIbTaTiB Yepe3 HEJOTPUMAHHS T'€HJAEPHOI B1JIIOBIIHOCTI.
PerenpHuii anamiz reHaepHoi cnenu@ikd JaHUX Ta il KOPEKIls 3a JOMOMOTOI0
reHepaTopa BHIMAJKOBUX YHCENT JO3BOJWIM YHUKHYTH  HEBIAMOBIAHOCTEH.
CraTtucTruHa 3HAYYNIICTh 3MIiH TapaMeTpiB  MiAMHOXXHUHU  KOHTPOJIOBAIACS
pO3paxyHKaMH JTOBIPYMX IHTEPBAIiB.

[IpoBeneHO CTAaTHUCTHMYHMNA aHaMi3 OLIHKKM  (PI3UYHOI  MIATOTOBJIEHOCTI
CTYJIEHTIB B oCiHHbOMY cemecTpi 2019 poky Ta ociHHbomy cemectpl 2020 poky.

Po3paxyHku BKkIIOYanM cepeiHi 3HAUEHHS pPE3yJbTaTiB TECTyBaHHS, CTaHIAPTHE
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BIJIXWJICHHS Pe3ybTaTiB ( ), cepeHi 3HaueHHs ( ), JOBIpYMM 1HTEpBaI JUIsl CepeaHIX
3Ha4eHb Ta 50% MpOLEHTUIIb.

3arajioM Mo YHIBEpPCUTETY CEpe/iH1 3HaueHHs 0ajiB (pi3MYHOI MiArOTOBICHOCTI
CTYJCHTIB MPOTATOM PO3TISHYTOr0 poKy 3HM3WIucs 3 13,4 no 12,7 (MakcumanbHUI
6as1 — 20 6aniB). 50% TPOLECHTHIIL TAKOXK 3HU3UBCS 3 14 10 13.

[Toxasauku Habopie 2019 1 2020 pokiB BIIPI3HIIOTHCA CTATUCTUYHOIO
JIOCTOBIPHICTIO HE MeHIIe HiXK Ha 95%.

PesynbraTty mociipkeHHs MOKa3ajid BITHOCHO HEBEIWKE 3HIDKCHHS (Pi3MYHOT
HIrOTOBJIEHOCTI CTYJEHTIB 4epe3 3MIHM CIOCOOy MUTTS Ta CHOCOOIB Oprasizanii
HaBuanHs mig vac nagemii COVID-19. Cepennst 3MiHa ouiHioerbest B 5%. Y
niana3oHi BiX 1 1o 5 Mu roBopuMo npo 3HMkeHHs Bia 3+ 10 3. IIpoTe e HeBenuke
NaJiHHS CIOCTEpIraiocss y BCIX CTparax: 4YOJIOBIUOMY, XKIHOUOMY Ta OYJb-SKHX
IHIIMX 3HAa4YeHHSAX pemTH mnapamerpiB. Lle no03Boisie 3pOOMTH BHCHOBOK PO
HasIBHICTD 3arajbHOI HETaTUBHOI TEHAECHIII].

Kuarwuogi ciaoBa: COVID-19, kapanTtuH, gokaayH, ¢pi3udyHa MiroToBKa.

Introduction. Possible impact of COVID-19 pandemic restrictions and
quarantines on people's health and physical fitness has been raising a wider interest in
such fields as medicine, biology, physical well-being [1,2].

Aim of this research is to investigate the impact of the first COVID-19
pandemic restrictions on the physical fitness of the students of Kharkiv National
University of Radio Electronics (KNURE) studying their fitness condition evaluation
before the pandemic and after the first year of quarantine restrictions. As KNURE is
not a specialised institution (as would be for example military or sports ones) the
results of the research can be generally extended to other students in Ukraine and
other countries close to us.

We all lived through a difficult year of quarantine restrictions:

- gyms and sports sections were closed:;

- students studied remotely (practically never left home);

- the motoric activity of people has generally reduced,;

- social interaction was limited;

- ilinesses of the close ones and grievous newsfeeds had a negative impact to
people’s mental condition.

While before the pandemic, students were able to and even obliged to exercise
and undertake physical education under the guidance of experienced teachers and
coaches at least 4 hours a week, did they have means and the desire to perceive it on
their own during the quarantine? Has the physical fitness of young people changed
during the year of the pandemic and at which scale?

The imposed restrictions listed above suggest a likely deterioration in physical
fitness condition. On the other hand, the pandemic has created a number of ‘positive’
factors:

- extra free time that used to be spent commuting to university/work;
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- there was an opportunity to improve nutrition (home cooking);

- students from other cities stayed at home in more comfortable, familiar and
often more environmentally friendly conditions;

- time freed from social activities could be spent on self-education, self-
organization and self-improvement, including sports.

The main task is to find out whether people's physical fitness changed during
the pandemic year, and which factors (negative or positive) were more influential.
This question is lacking a “digitized” answer. There are no quantitative estimates that
can be compared. It is due to several reasons:

1) not enough time has passed since the pandemic began to see a clear change
and trend,;

2) as this ‘experiment’ was not planned, there was no structure set to collected
data or standardized test exercises;

3) during the quarantine the education and assessment process has been
dominantly remote which is different from the historically formed practices;

4) conducting a remote assessment of a person's physical fitness is not a
straightforward task in general.

Materials and methods

Statistical observations

Initial data for this research includes the results of test assessment of student's
physical fitness in the 2019 fall semester and the 2020 fall semester. From one hand
each student has a score (grade) in the semester results, on the other hand — each
single score is a complex evaluation which includes classes attendance as well as
both practical and theoretical tests results. It is not possible to separate out only
physical fitness condition evaluation from the general score.

The data for physical fitness evaluation has been obtained from the protocols of
the sport sections in 2019 and from the information on the remote education website
in 2020. The details of those will be given later in the paper.

For different reasons the volume of reliable input information has proven to be
rather limited. It has lead to a necessity to form statistical samples and run statistical
analysis. Statistical data had to be specially formed using aggregation and
generalisation methods.

Statistical data in our case is a set of objects (students of KNURE) and attributes
(parameters) that characterise them. On the basis of the prior knowledge and analogous
research it is possible to define the next main parameters for input data stratification:

- gender parameters,

- age parameters,

- students physical fitness;

- faculties (specialties) of education.

Gender parameters were investigated (shown below) and defined as essential
ones. They were used for random samples formations.
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Age parameters were also taken into account in the samples formation. On the
one hand, all students roughly belong to the same age group (18-24 years old). On the
other hand, each year the set of students is renewed by a fifth: last-year students leave
the university and the first-year students are replenished by school graduates — both
of those sets were not taken into consideration. In addition, the set of master degree
students was excluded from the analysis as well. The reason for the latter is that the
master's program at KNURE includes not only its own graduates from the bachelor
program but also those of other universities. In most cases, it was impossible to trace
their physical condition assessment through-over both 2019 and 2020 fall semesters.
Therefore, the 2019 and 2020 sample sets for the research were formed of 2nd, 3rd,
and 4th year students.

The physical fitness characteristics of the students were considered in the
sample design as follows. At KNURE, special groups are formed for students with
ilinesses or special developmental characteristics in physical education classes, which
are engaged in separate physical programs. These groups are called special medical
groups. Students from these groups were also excluded from consideration during the
research. As well as students who happen to be members of national teams for all
sports. Such students study and exercise according to individual plans, they would
had been involved in sports since a young age, and have a distinct advantage over
others in terms of physical fitness.

Students partition by a department is a natural element of the educational
process in any university. This partition often simplifies the formation of initial data
for analysis and is a natural stratification of the data. The criteria for dividing students
into faculties, of course, have nothing to do with their physical abilities. However,
when examining these groups of data (by faculty and by study group), some patterns
emerged. For example, there were groups of data for which the standard deviation

(°:) was practically zero. There were also groups for which the second quartile (Q2
or 50% percentile) was almost the same as the upper limit of the data range. The
reasons for these results were not investigated, they were simply excluded from
consideration as gross errors.

Using stratification, generalization and aggregation methods (to be shown later
in the paper) made it possible to assess the correlation and interrelations between
groups of data, and also to investigate the totality of data by means of its
systematization and subdivision into qualitatively homogeneous groups and to
calculate the appropriate generalized statistical indicators [3].

Description of tests and data sources

Objectively, the types of final tests in the 2019 and 2020 fall semesters
differed. The forms and ways in which this data was stored differed as well (the
source documents that were used to generate statistical samples).

Before the quarantine (including the 2019 fall semester) in KNURE and in other
higher education institutions of Ukraine the assessment of the physical state of
students was carried out with the help of ‘Tests and standards for the quarterly
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assessment of physical preparedness of the population of Ukraine’ (Order of the
Ministry of Youth and Sports of Ukraine Ne 4665 of 15.12.2016) [4].

For higher education students’ types of tests and assessment scale of physical
preparedness are given in Table 1.

Table 1.
Tests and standards for the assessment of physical fitness of students
in 2019 fall semeter

Normativity, scores

Types of tests Gender 5 4 3 )
Steady running 3000 m, (min) M 13,0 133 142 153
2000 m, (min) F 10,3 11,15 115 12,3
Pull-ups on the bar (number of 14 12 11 10
?Cnrwne)s), or long jump from a place, M 260 240 235 205
Push-ups in the supine position 25 21 18 15
(number of times) F

or long jump from a place, (cm) 210 200 185 165

100 meters sprint running, (sec) M 132 140 143150

P J F 148 155 163 17,0

: M 9,0 96 10,0 10,4

Shuttle runing 4 x 9 ™, (sec) F 104 108 113 116
Torso tilt forward from sitting M 13 11 9 6
position, (cm) F 20 18 16 9

These tests are traditional standard exercises. A description of them can be
found in the [5,6].

Students took these tests in the 2019 fall semester at the stadium or in the gym.
The results were scored and recorded by teacher/instructors.

In 2020 fall semester, all classes at the university were administered remotely.
This included physical education classes. On a special website, students were able to
attend theory classes online, consult with instructors, take and discuss theory
assignments, and participate in tests of their physical fitness evaluation. Students
recorded video files of their performance on the given tests. The files were uploaded
to the specified remote learning website, and the instructor evaluated the quality of
the tests performed and scored them. Publicity of materials allowed to reduce to zero
errors of identification of the test participant and evaluation of results. But,
unfortunately, it is not possible to perform all the exercises suggested in Table 1 at
home in front of a video camera.
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Tables 2 and 3 show the test types and grading scale for the fall 2020 semester
of remote learning.

Table 2.
Control tests of the 7th week of study

Normativity, scores

5 4 3 2
Torso tilt forward from sitting position, (cm) M 19 16 13 10
20 17 14 10

F
Raising the torso to a sitting position in 30 M 27 24 21 19
sec (number of times) F 24 21 19 16

Types of tests Gender

Table 3.
Control tests of the 8th week of study

Normativity, scores

Types of tests Gender 5 4 3 5
Push-ups in the supine position(number of M 52 44 38 32
times) F 24 19 16 12
Jumping rope in 60 seconds (number of M 110 90 80 70
times) F 95 85 75 65

In the title of the tables, there are the tests types indicators: ‘7th Week of
Study’ and “8th Week of Study’. These names are conditional. They are presented on
the site of KNURE remote learning as following [7].

Tests Nel of week 7 are flexibility tests.

Tests No2 of week 7 and Tests Nel of Week 8 are strength tests.

Tests Ne 2 of week 8 are speed and endurance tests.

Specifics of the 2020 test lie in the fact that the resulting grades sheets contain
the aggregated scores for the 7th and 8th weeks tests combination having a maximum
score of 10. It is not possible to separate these scores for individual tests.

Also the 2020 tests (Tables 2 and 3) are not exactly identical to the 2019 tests
(Table 1). The 2019 the long jump from a place was also assessed in KNURE.
However, collectively, they reflect the same physical abilities of an individual.

For comparative analysis, the 2020 results for all tests from Tables 2 and 3 and
the 2019 results for the following tests were used (see Table 1):

- pull-ups on the crossbar or flexion and extension of the arms in the prone
position,

- pushing the trunk forward from a sitting position,
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- shuttle run,
- long jump from a place.

Description of the initial data for the analysis

Classes in physical education in KNURE are conducted by sports sections. In
2019 the tests were conducted by the heads and coaches of the sections. Test results
were recorded in the protocols with the designation of types of tests and results:
actual (measured in physical units) and in score points according to Table 1. Each
student’s records included last name, gender, name (number) of the study group,
faculty. In addition, the sum of score points for all types of tests was calculated.

The sum of score points in the grade report form is a combined assessment of
the tests passed, class attendance and results of theoretical work. Separating these
components in the grade report form is not possible. Therefore, it is not possible to
use a grade report form for the purposes of the research.

For the statistical analysis we used the data from the protocols. This is an
official document, signed by the teacher or/and section coach.

Table 4 shows the names of sections and the number of students (test
participants) whose tests results in 2019 were available for the research.

Table 4.
Number of sports section protocols and students which undertook
the testing in 2019 fall semester

Ne Name of Section Number of protocols Number of students
1  Badminton 5 140
2  Baskethall 5 132
3  Volleyball 8 224
4 Track and field athletics 4 112
5 Ping-pong 9 252
6 Tennis 1 25
7 Aerobics 4 98
8  Mini soccer 3 75
9  Boxing, wrestling 2 53

A total of 1,103 students and 4,412 test scores were included in the raw input data.

The formation of the sample was a purely technical issue. It was necessary to
digitize the data and stratify it by specified gender traits and faculties. The protocols
did not include students of special medical groups and professional sports team
members. Ensuring correct gender representation will be described below.

The research was conducted in all the faculties of KNURE, namely:

- CS - Faculty of Computer Science,

- CEM - Faculty of Computer Engineering and Management,

- ACT - Faculty of Automation and Computer Technologies,

- ITM - Faculty of Information and Analytical Technologies and Management,

- IC - Faculty of Information and Communications,
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- ELBE - Faculty of Electronic and Biomedical Engineering,

- IRTIP - Faculty of Information Radio Technology and Technical Information
Protection.

Further in the paper only abbreviations of faculty names will be used.

The results of the 2020 tests are presented on the KNURE remote learning website
in web page format. Data is presented separately for each department and each study
group. The data did not include students of special medical groups and sports team
members. First- and last-year students were also excluded from consideration. Groups
which didn’t have sufficient number of results were also excluded. Less than 10% of all
possible. The sample sizes of the 2020 results can be seen in Table 5.

Table 5.
Sample sizes of the 2020 fall semester tests results

1 2 3 4 5 6
CS 85 65 (76%) 1700 482 (28%) 671
CEM 43 21 (49%) 860 165 (19%) 225
ACT 39 5 (13) 780 23 (3%) 33
IT™ 19 13 (68%) 380 85 (12%) 117
IC 38 12 (32%) 760 68 (9%) 105
ELBE 25 6 (24%) 500 18 (4%) 30
IRTIP 42 12 (28%) 840 43 (5%) 78
Total 291 69 (24%) 5820 884 (15%) 1259

The columns in the table are labeled as follows:

1 - faculty,

2 - total number of study groups in the faculties,

3 - number of study groups the students of which were included in the
statistical sample (in parentheses - the share of these groups in %),

4 - total number of students in the faculties (results are rounded),

5 - number of students whose tests results were included in the sample (in
parentheses - the share of these students in the total number in %),

6 - number of tests results.

Thus, the formation of the sample based on age, physical fitness characteristics, and
faculty affiliation determined its volume. 2020 statistical sample included 884 students
(15% of the total) from 69 study groups (24% of the total) and 1,259 tests results.

The 2019 sample size exceeds the 2020 sample by all measures.

Gender parameter

A possible influence of participants' gender traits on the results of the study
was determined as following:

1) physical abilities of male and female students were compared in order to
determine the need to observe gender parameters in the sample,
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2) the proportion of females in the formed samples was determined, this
proportion was compared to the real representation of female students in groups (the
gender proportions of the sample and the general set were compared).

Analysis was conducted for all faculties for 2019 and 2020, for individual tests
and for the general set.

In all cases, female’s physical condition scores were higher than men's. Image
1 shows an example for the 2020 sample CS faculty.

In the vast majority of cases, female students’ physical fitness scores were
higher than those of male students. Image 1 shows an example for the 2020 fall
semester sample of CS faculty on the flexibility, strength, speed, and endurance tests.

A
Score points

14 L

12

10

L
< > < > < ™ Types of tests

1 2 3

Image 1. Estimates of male and female students’ physical fitness.

i:| - Average value of physical fitness assessment in score points,
M - male students
1 - female students

i:| - 50% percentile

B - male students
1 - female students
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1 - total of 2 flexibility and strength tests (Table 2), maximum score is 10
points,

2 - total of 2 strength, speed and endurance tests (Table 3), maximum score is
10 points,

3 - total of 4 tests on flexibility, strength, speed and endurance (table 2,3),
maximum score is 20 points.

Calculations were made using Statgraphics computer software. The results
were obtained for 4 types of tests of 7 faculties separately for male and female
students. The number of participants included 884 students.

The quality of statistical estimates was controlled by calculating 95%
confidence intervals. In 35 of the 42 results, the confidence intervals of the statistical
estimates for males and females did not overlap. This confirms the significance of the
statistical estimates shown in Image 1.

The obtained results about the difference in the level of physical training
between male and female students require careful consideration of the gender
matching when forming the statistical sample.

Image 2 shows the relative number of female students in the faculties of
KNURE (according to the students’ records) and their relative number in the
experimental sample (by faculty), which was formed only by the age and physical
fitness characteristics of students. This does not take into account the gender
parameter of the test participants.

% A

60 _| —

50

40 L
30

20 L

Il o

ACT ELBE IC IRTIP ITM CEM Cs Departments

10

Image 2. Relative representation of female students in official students records
and in actual tests scores

B - representation of female students on student lists
1 - representation of female students in tests scores
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Analysis of the results shown in Images 1 and 2 shows that forming a statistical
sample without taking into account the gender parameter of tests participants would
lead to an overestimated result: relatively bigger number of female students
participated in the testing and on average they had better tests results.

Therefore, the resulting sample (which does take into account gender
parameter) was formed from the initial sample (taking into account age and physical
fitness characteristics parameters) by excluding ‘superfluous’ participants (both male
and female). The randomness of the participants who were excluded was ensured by
the use of a random number generator. The random number was the ordinal number
of male or female students in the lists of faculty students. This procedure was
performed for the 2019 and 2020 samples. This procedure caused slight reduction of
the sample sizes, but allowed to maintain the correct ratio of male to female students
in the statistical samples while generally ensuring the robustness of the tests scores.

Results

Image 3 shows the results of the statistical characteristics calculation of
KNURE students physical fitness assessments in 2019 and 2020. The results are
presented for 5 faculties and the total for the university. In all cases, the sample size
exceeded 10% of the total number of students in departments and in the university as
well. Two faculties were excluded from the final results. The reasons for this was the
very small size of the samples (gender equilibrium result) and also the very small
standard deviation of the 2020 sample. The large number of repeated online tests
results was classified by the authors of the study as a gross error.
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Image 3. Comparison of students' physical fitness condition in 2019 and 2020
fall semesters
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tical characteristics were calculated using the Statgraphics computer

software [8]. The total sample size for the university was 984 students for 2019 fall
semester and 759 students for 2020 fall semester.

The scores by which examiners rate students are generally measured on an
ordinal scale. Their probabilities are most often distributed according to a
hypergeometric law. Therefore, both sample averages and the 50% percentile were

chosen for t

he analysis.

Standard deviations of tests (°:), and mean values (°x) were calculated.

Confidence

intervals for °~ values of 2019 and 2020 assessments did not overlap for




I d 8
» U
,})"‘(msn uel
Cepis «Exonomixay, Cepis «llcuxonociay, Cepis «Iledazozika»)

Kypnaxr <Hayxoei innosauii ma nepedoei mexnoroii» Ne 7(9) 2022

(Cepis «[Jeporcasne ynpaeninusy, Cepis «IIpasoy,

small samples (IC, IRTIP, ITM and CEM faculties) at the confidence probability

F,=0.9  Eor large samples (CS faculty and the university as a whole) there was no

overlap of the confidence intervals at =095

Discussion

For 4 of the 5 represented faculties (IC, IRTIP, CS and CEM faculties) the
evaluations of the physical fitness of the students declined. The average values and
50% percentiles decreased. Only for one faculty the grades improved.

For the university in total, students' average physical fitness scores worsened
during the pandemic year. Results are given as the sum of the four tests. The
maximum score value is 20 points. The minimum value is 0 points. The average for
2019 fall semester was 13.4 points; 2020 fall semester result was 12.7 points.
Confidence interval estimates suggest that this change is statistically significant. The
50% percentile also decreased: from 14 to 13 points.

Unfortunately, there was no way to prepare for either a pandemic or an
experiment to assess changes in the physical fitness of students. Therefore, the main
effort of the study came from forming homogeneous samples. In the future planning
of the research it will be easier to form larger homogeneous samples and get more
accurate results.

Conclusions

The deterioration of physical fitness of people during the year of the pandemic,
remote learning or work, restrictions on visits to gyms, sports clubs and playgrounds,
Is the expected result. The question is, how irreversible is this process? How quickly
will the situation recover?

The results of the studies show that deterioration in grades is not big. In
percentage terms, it's a 5% decrease. Or on a scale of 5, it is a drop from 3+ to 3. You
might not even notice it. However, this (not large) deterioration was observed in all
strata: male, female, different specialties, and so on. This suggests a trend.

Another conclusion is that the best part of the Ukrainian population (male and
female students in the prime of life) has a physical fitness condition classified as not
excellent, not good, but at best satisfactory.

References:

1. Osipov A.Yu, Ratmanskaya T.I, Zemba E.A, Potop V, Kudryavtsev M.D, Nagovitsyn
R.S. The impact of the universities closure on physical activity and academic performance in
physical education in university students during the COVID-19 pandemic // Physical Education of
Students, 2021;25(1):20-27. https://doi.org/10.15561/20755279.2021.0103.

2. Pop C, Ciomag V. Impact of COVID-19 lockdown on body mass index in young adults //
Physical Education of Students, 2021;25(2):98-102. https://doi.org/10.15561/20755279.2021.0204

3. Wheeler D., Chambers D. Statistical process control. 3rd ed. Knoxville, Tennessee: SPC
PRESS; 2010.

4. Ukraine. Ministry of Youth and Sports. Tests and standards for the annual assessment of
the physical fitness of the population of Ukraine [document on the Internet]. Kiev: Verkhovna Rada of
Ukraine, 2016 [cited 2021 June 6]. Available from: https://zakon.rada.gov.ua/laws/show/z0195-17#Text




7 XKypuaa « Haykoei innosauii ma nepedosi mexnorozii» N 7(9) 2022
(Cepis «llepacasne ynpasninnsy, Cepis «IIpasoy,
Cepis «Exonomixa», Cepia «llcuxonociay, Cepis «Iledacozika»)

5. 3axBaroBa T.E., Kyry3oB M.IO., Tausucekuiit C.®d. MeToapl U CpeacTBa TUArHOCTHKU
pa3BuTHs (pu3Myeckoro cocrosHus // Bicnux YepHiciecbkoco HAYIOHATLHO2O NedA202iYHO20
yuieepcumemy, 2012; 98 (2): 225-228.

6. EropoB A.b., bnusniok C.C., 3axBaroBa T.E., Anecenko B.FO. Mogenun u meroasl
MOHUTOPHUHTA Y4eOHO-TPEHHUPOBOYHBIX TporeccoB // Bicnux Yepniciecbkoeo HAYIOHATLHOZO
neoazoziuno2o ynisepcumemy, 2012; 98 (2): 220-225.

7. bakanoBa A.®., FropoB A.b., 3axBaroBa T.E., Hekpacoa K.B. MoaenupoBanue
CHCTEMBI YIIpaBIICHUs KauecTBOM o00pa3zoBaTelbHBIX mporeccoB // Hayka B iHpopmamiiiHOMY
npoctopi: Marepiamu X MixkHap. HayKoBO-TpakTHuHO! KoH(pepenmis 20-21 muctomama 2014
p.:ainpornerpoBcrk, 2014.-C.15-19.

8. Statgraphics Technologies, Inc. Statgraphics 19 centurion. Available from:
https://corewin.com.ua/ru/statgraphics_centurion/

References:

1. Osipov A.Yu, Ratmanskaya T.I, Zemba E.A, Potop V, Kudryavtsev M.D, Nagovitsyn R.S.
The impact of the universities closure on physical activity and academic performance in physical
education in university students during the COVID-19 pandemic // Physical Education of Students,
2021;25(1):20-27. https://doi.org/10.15561/20755279.2021.0103

2. Pop C, Ciomag V. Impact of COVID-19 lockdown on body mass index in young adults //
Physical Education of Students, 2021;25(2):98-102. https://doi.org/10.15561/20755279.2021.0204

3. Wheeler D., Chambers D. Statistical process control. 3rd ed. Knoxville, Tennessee: SPC
PRESS; 2010.

4. Ukraine. Ministry of Youth and Sports. Tests and standards for the annual assessment of the
physical fitness of the population of Ukraine [document on the Internet]. Kiev: Verkhovna Rada of
Ukraine, 2016 [cited 2021 June 6]. Available from: https://zakon.rada.gov.ua/laws/show/z0195-17#Text

5. Zakhvatova T.Ye., Kutuzov M.Yu., Tanyanskiy S.F. Metodi i sredstva diagnostiki
razvitiya fizicheskogo sostoyaniya [Methods and means of diagnosing the development of physical
condition]. Visnik Chernigivskogo natsionalnoho pedagogichnogo universytetu.- Bulletin of the
Chernigiv National Pedagogical University, 2012; 98 (2): 225-228 [in Ukrainian].

6. Yegorov A.B., Blisnyuk S.S., Zakhvatova T.Ye., Alesenko V.Yu. Modeli | metodi
monitoringa uchebno-trenirovochnih protsesov [Models and methods for monitoring educational
and training processes]. Visnik Chernigivskogo natsionalnoho pedagogichnogo universytetu.-
Bulletin of the Chernigiv National Pedagogical University, 2012; 98 (2): 220-225 [in Ukrainian].

7. Bakanova AF., Yegorov A.B., Zakhvatova T.Ye., Nekrasova K.VV. Modelirovaniye sistemi
upravleniya kachestvom obrazovatelnih protsessov [Modeling the quality management system of
educational processes]. — Nauka v informatsiynomu prostori: materiali X Mizgnarodnoi naukovo-
praktichnoi konferentsii. Science in the information space: materials of the X Intern. scientific and
practical conference 20-21 leaf fall 2014: Dnipropetrovsk, 2014.-p.15-19 [in Ukrainian].

8. Statgraphics Technologies, Inc. Statgraphics 19 centurion. Available from:
https://corewin.com.ua/ru/statgraphics_centurion/




