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Abstracts

The article presents a scientific study on the analysis of physical fitness of 11-year-old schoolchildren
with visual impairment in comparison with their relatively healthy peers. Repeated studies in the field of
physical culture and sports in recent years have indicated a low level of physical development and physical
fitness of schoolchildren with visual impairment. There is an assumption that the indicators of physical
development and physical fitness of schoolchildren with visual impairment differ significantly from their
relatively healthy peers, but there is a lack of modern scientific research to support this assumption. The
purpose of the study is to analyze the physical fitness of schoolchildren with visual impairment in com-
parison with their relatively healthy peers. Research methods: theoretical (analysis of scientific and meth-
odological literature, theoretical analysis and generalization, system analysis), pedagogical (experiment,
testing), mathematical. Primary methods of mathematical processing were used to study general features
of schoolchildren’s physical fitness indicators. Results of the study. Schoolchildren with visual impairment
needed 0.5 seconds more to complete the speed and agility exercise compared to their relatively healthy
peers. This difference is statistically significant at the level of p<0.01 and thus confirms the data that
11-year-old students with visual impairment have a significant lag in the development of speed and agility
compared to their relatively healthy peers. There was also a difference in jumping rope performance in one
minute, which was 7 times (p<0.01). Conclusions. Thus, the study of physical fitness indicators of 11-year-
old schoolchildren with visual impairment showed that, compared to the standards of physical fitness,
most of the subjects had low or satisfactory development of speed and strength, sufficient or satisfactory
endurance, and satisfactory flexibility. The data obtained confirm that students with visual impairment lag
behind their peers in the ability to perform work for a certain period of time without reducing productivity.

Key words: schoolchildren, vision, deprivation, program, physical fitness, motor function, correction,
physical education.

VY crarTi npeacTaBieHo HayKOBE OCIIPKEHHS, 110 IPUCBAYEHE aHAI3y TOKa3HUKIB ()i3MYHOT MiIrOTOB-
JICHOCTI LIKOJLIPIB 11 POKIB i3 MOPYIICHHSM 30py MOPIBHSHO 3 iXHIMH BITHOCHO 3/[0pOBUMH OJXHOJITKAMH.
Bararopa3osi 10CII/DKEHHS B rairy3i (i3MYHOT KYJIBTYPH 1 CIOPTY OCTAHHIMU POKAMH BKa3yHOTh Ha HU3bKHil
piBeHb (I3UYHOIO PO3BUTKY Ta (PI3MUHOI IiArOTOBICHOCTI WKOILPIB i3 OPYLICHHSM 30py. € NPUITYIICHHS,
110 [OKA3HUKH ()I3UYHOTO PO3BUTKY Ta (i3MHOI MITOTOBICHOCT Y IIKOJISPIB i3 IOPYLICHHSM 30pOBOI (hyHK-
Lli{ ICTOTHO BIZIPI3HSFOTBCS BLX IXHIX BIJIHOCHO 310POBHX OJHOJITKIB, aJle Cy4aCHUX HAYKOBHX [OCIII/UKCHS,
W10 TATBEP/PKYIOTH L€ TIPUITYIEHHS], BKPAl HE 10CUTh. Mema 0ocniodicents TOTSTae B aHAII31 OKA3HUKIB
(hi3HYHOT MIATOTOBICHOCTI LIKOISPIB 13 MOPYIICHHSM 30Dy MOPIBHSHO 3 iXHIMH BITHOCHO 3/[0POBHMH OIHO-
TiTkaMu. Memoou OocniddicenHsa: TEOPETUUHI (aHAIi3 HAyKOBOI M METOMYHOI JITeparypu, TEOPETHUHUI
aHaJI3 Ta y3araJbHEHHS, CHCTEMHHI aHaJli3), eJaroriynl (€KCIepUuMEeHT, TeCTyBaHHS), MaTeMaTH4Hi. J[is
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I[OCJIiI[)KeHHSI 3arajibHUX 0COONMMBOCTEH MOKa3HUKIB (PI3UYHOT MiATOTOBIEHOCTI LuKon;IpiB Oyrno 3acTocoBa-
HO TEPBUHHI METOAM MaTeMaTu4HOi 00poOKu. Pezyiomamu docniosxcenns. lkomspi 13 TMOPYLICHHSIM 30Dy
HOTpe6yBaJm Ha 0,5 cekyHM OUTBIIE JJIsi BUKOHAHHS BIIPABH HA MIBUJKICTD T Cl'IpI/ITHICTb HOplBHHHO 3 IXHI-
MY BIJHOCHO 3I0pOBUMH O,I[HOJ'IITKaMI/I s BlI[MlHHlCTI) Ma€ CTaTUCTHYHY 3HAYYIIICTh HA plBHl p<0,01, 1,
TaKAM YHHOM, HII[TBepI[)KeHO nani, mo 11-piuni HIKOJ'ISIpl 13 TOPYIIEHHSM 30PY MAlOTh [IOMITHE BiICTaBaHHS
Y PO3BHTKY IIBUJIKOCTI Ta CHPUTHOCTI MOPIBHAHO 3 iXHIMHU BITHOCHO 370POBMMHU OfHOMITKaMu. Takoxk crio-
crepiranacs PI3HUILS Y BUKOHAHHI CTPUOKIB Ha CKAKaJIIIi 32 _OJIHY XBUJIMHY, 5K 3a MCZ[laHaMI/I cragoBmia 7
pasis (p<0,01). Bucrnosxu. Takum 4nHOM, IPOBENECHE TOCIIDKEHHS OKA3HUKIB (Di3U4HOT MiINOTOBIEHOCTI
uKoyspis 11 p01<113 13 TIOPYLIEHHSIM 30py MOKA3aJIo, 110 HOplBHHHO 31 CTaHIapTaMu (1)131/1qH01 IATOTOBIEHOC-
T1 OUIBIIICTG 13 ,Z[OCJ'II,Z[)KYBaHI/IX MaJIi HU3bKUN a6o 3a/I0BUILHAN PO3BUTOK MIBUKOCTI Ta CUJIH, IOCTATHIO
abo SaI[OBlJ'IbHy BUTPUBATICTS, SaILOBlJ'IbHy rHY4KicTh. OTpUMaHi JAaHi MiATBEPIKYIOTh 3HAYHE BiZICTABAHHS
LIKOJISPIB 13 MOPYIICHHSIM 30py B yMIHHI [POTATOM IIEBHOTO YaCy BUKOHYBATH poboty 6e3 3HMKEHHS TPO-

,Z[YKTI/IBHOCTl HOplBHHHO 3 IXHIMH O,Z[HOJ'IITKaMI/I

Knrwouosi crnoea: mxonspi, 3ip, AenpuBaliis, nporpama, ¢hizudHa miJroToBICHICTb.

Introduction. Pathology of the visual organs
negatively affects the motor function of school-
children and, as a result, the development of
their physical qualities [12]. Physical inactiv-
ity, as a forced form of behavior for students
with visual impairment, leads to hypodynamia
and hypokinesia, which has a number of neg-
ative consequences [2; 5]. Scientists point out
that the ability of schoolchildren with visual
impairments to perform physical exercises is
determined by the important role of the mus-
cular system in their entire life [13]. Modern
scientific research has shown that exercise by
visually impaired students has a positive effect
on strengthening the muscular corset [1; 6].
There is an assumption that under the influ-
ence of physical activity, the functional state
of the muscular system of students with visual
impairment increases and the activity of other
systems of their body improves [3; 10]. With
systematic physical education and sports using
optimal loads, students with visual impairment
approach the norm in many indicators of phys-
ical fitness, and some may even surpass it [6].
By increasing the activity of the motor analyzer
in representatives of this nosology, it is even
possible to obtain positive changes in the visual
analyzer and even to direct the improvement of
visual functions [8]. Determining the influence
of physical activity on the level of physical fit-
ness of schoolchildren with visual impairment
in many cases depends on properly organized
correctional work and purposefully built system
of physical exercises [9; 15]. Scientists have
described and experimentally proved positive
influence of physical exercises on functional
state and physical fitness of schoolchildren of
the presented nosology [1; 7; 9].

Scientists note that in students with visual
impairment, visual orientation remains the
leading one, which affects the amount, quality and
speed of information received by the damaged
analyzer [10; 16]. This affects: a decrease in the
student’s sensory experience, slowing down or
impossibility of orientation in space, and also
leads to disharmonious development of sensory
and intellectual functions and a low level of
physical fitness [2; 8].

Improving the level of physical fitness of
visually impaired schoolchildren is one of
the main tasks of physical culture and sports.
Good physical fitness, determined by the level
of development of basic physical qualities,
is the basis of high performance in all types
of further activities of schoolchildren [4; 11].
Nevertheless, numerous studies in the field of
physical culture and sports in recent years have
shown a low level of physical development and
physical fitness of schoolchildren with visual
impairments [9; 17]. There is an assumption that
indicators of physical development and physical
fitness in schoolchildren with visual impairment
differ significantly from their peers with normal
vision. However, there is a lack of research to
support this assumption [3]. To determine the
physical fitness of schoolchildren with sensory
deprivation in the form of visual impairment,
motor tests are used to assess the development
of important physical qualities [7], i.e. strength,
endurance, flexibility, speed and agility.

The purpose of the study is to analyze the
indicators of physical fitness of schoolchildren
with visual impairment in comparison with their
relatively healthy peers.

Material and Methods. Guided by ethical
principles and based on informed consent, a
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pedagogical study was conducted. The study
involved 20 schoolchildren aged 11, 10 of whom
were visually impaired and 10 relatively healthy.
The pedagogical research was conducted at the
Zoresvit Educational and Rehabilitation Centerin
Odesa. Odesa and in the Supporting Educational
Institution “Wypasnyanske Institution of General
Secondary Education” of the Molohivka Village
Council of the Bilhorod-Dnistrovskyi District of
Odesa Region. The research was implemented
in compliance with the main provisions of the
“Rules for Ethical Principles for Research
Involving Human Subjects” approved by the
Declaration of Helsinki (1964-2013).

The following methods were used in the sci-
entific research: theoretical (analysis of scientific
and methodological literature, theoretical analysis
and generalization, system analysis), pedagogical
(experiment, testing), mathematical. Primary meth-
ods of mathematical processing were used to study
general features of children’s physical fitness.

Physical fitness was tested according to the
general methodology [14]. Speed and agility
were measured by the results of a 4x9 m shuttle
run in seconds. Strength was determined by
the “long jump from a standing position” test
in centimeters. Endurance was assessed by two
tests: lifting the torso from the starting position
lying down with fixing the number of successful
attempts per minute; jumping rope with counting
the number of times in 1 minute. Flexibility was
measured by tilting the torso forward from a
sitting position with simultaneous extension of
the arms forward in centimeters [1]. The data

obtained in this way were compared with the
norms of the relevant tests to determine the level
of severity of each indicator according to the age
of the students [14]. Then they were compared
with similar data obtained from testing their
relatively healthy peers [1; 14].

To describe the general features of physical fit-
ness, the methods of estimating the central tendency
(arithmetic mean, mode of distribution) and varia-
bility of distribution (standard deviation, quartiles
of distribution) were used. Secondary methods of
mathematical statistics: to prepare the data for the
application of statistical procedures, in particular,
to select adequate statistical criteria, the procedure
for checking the results of the study for normality
using the Kolmogorov-Smirnov consistency crite-
ria with the Liliefors and Shapiro-Wilk corrections
was used. The statistical processing of the research
results was carried out using IBM SPSS Statistics
21 software, and the graphical material was pre-
pared in Microsoft Excel.

Results of the study. The majority ofrelatively
healthy pupils (67%) performed the speed and
agility test at a sufficient level and above (Fig. 1).
That is, these students demonstrated the ability
to move from one place to another quickly
enough, to perform motor tasks with accuracy
and coordination, while students with visual
impairment were inferior in these indicators.

In terms of strength, almost all relatively
healthy schoolchildren had a sufficient and
sometimes high level of long jump from a
standing position. In terms of endurance, most of
them demonstrated sufficient ability to perform
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0% 20%  40% 60%  80%  100%
Shuttle run  [101 60 20 10
Long jump fromas. p. [10] 80 10
Raising the torso from the I. p. 1101 90
Torso tilt from sitting f. p. 110 90
Jumping rope in a minute 1l 20 Il 80

m tall (5); = sufficient (4); m satisfactory (3); & low (2).
Fig. 1. Distribution of children aged 11 without visual impairment
by levels of physical fitness in percentage (n=10), where the following levels

are presented: tall, sufficient, satisfactory, low
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physical activity for a long time. The distribution
of results in terms of flexibility was not much
different, as relatively healthy students, like their
peers with visual impairment, were diagnosed
with mostly satisfactory ability to move joints
and muscles without restrictions and pain. If we
summarize these data, it becomes obvious that
11-year-old students with visual impairment,
compared to their relatively healthy peers, are less
fast, agile, weaker and more tired. The analysis
of the results of physical fitness tests of 11-year-
old schoolchildren with and without visual
impairment revealed that parametric methods of

mathematical statistics should not be applied to
any of the compared indicators (Table 1).

Thus, while the nature of the distribution of results
is close to normal in terms of speed, strength, and
endurance in visually impaired pupils, there is no
obvious compliance with the normal law in the sec-
ond group. Similarly, the flexibility index is normally
distributed only in the group of relatively healthy
pupils. Therefore, nonparametric methods were used
for statistical analysis in all cases. Let us consider the
differences in the medians of the distribution of these
indicators in the compared groups and provide data on
their statistical reliability (Table 2).

Table 1

The results of checking the distribution of data on physical fitness of 11-year-old children
with visual impairment and without visual impairment for normality

11 y.o. with visual impairment (n=10) 11 y.o. without visual impairment (n=10)

Indicat Kolmogorov- Kolmogorov-

ndicators Smirnov with Shapiro-Wilk Smirnov with Shapiro-Wilk
Liliefors correction Liliefors correction
D P W p D p W P
Shuttle run 0.196 p>0.20 0.902 p>0.20 0.209 p>0.20 0861 | p<0.10
Long J“mgofsrﬁ;gna standing | o) p>020 | 0857 | p<0.10 | 0273 p<005 | 0770 | p<0.05
Raising the torso fromthe | 4 15 | 10500 | 0923 | p>020 | 0273 | p00s | 0883 | p>010
lying position
Torso tilt from sitting
forward position 0.266 p<0.05 0.859 p<0.10 0.200 p>0.20 0932 p>0.20
Jumping rope in a minute 0.182 p>0.20 0.879 | p>0.10 0.287 p<0.05 0.794 | p<0.05
Table 2

Differences in the severity of physical fitness indicators between 11-year-old children
with visual impairment and their peers without visual impairment

group n

Statistical indicators

¥ | s | Me|25% | 75% | u | p

Speed and agil

ity (shuttle run, s

Children with visual impairment n=10 | 125 | 041 | 124 | 122 12.8 7 p<0.01

Children without visual impairment n=10 | 11.79 | 043 | 119 | 116 12.1 )
Strength (long jump from a standing position, cm)

Children with visual impairment n=10 | 145.7 | 9.80 | 146 | 144 154 21 | p<0.05

Children without visual impairment n=10 | 160 13,3 | 164 | 146 172 '
Endurance (lifting the body from the lying position, times)

Children with visual impairment n=10 | 31.9 | 3.35 32 29 35 13 <001

Children without visual impairment n=10 | 36.3 | 1.64 36 35 37 Py

Flexibility (tilt of the torso from sitting forward with simultaneous extension of the arms forward, cm)

Children with visual impairment n=10| 9.1 2.56 8 8 10 39 | p>0.05
Children without visual impairment n=10 | 9.3 1,34 10 8 10 )
Endurance (jumping rope in 1 minute, times)
Children with visual impairment n=10 | 101.5 | 242 | 101 99 102 15 | p<0.01
Children without visual impairment n=10 | 107.1 | 491 | 108 | 102 111 )

Notes. The level of significance of differences was determined by the following critical values: Ukp(IO; 10; 0.01)=16;

U,, (10; 10; 0.05)=23.
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The information presented in the table
shows that pupils with visual impairments
needed 0.5 seconds more to perform the speed
and agility exercise compared to their peers
without such complications. This difference is
statistically significant at the level of p<0.01,
and thus confirms that 11-year-old pupils with
visual impairment have a significant lag in the
development of speed and agility compared to
their relatively healthy peers.

During the long jump test, these students
showed less strength, as they covered distances
that were 18 cm shorter on average than their
peers, and such differences were statistically
significant at the 5% level of confidence. In
endurance exercises, 11-year-old schoolchildren
with  visual impairment  demonstrated
significantly worse results than their peers. The
difference in the number of successful attempts
per minute during the exercise “lifting the torso
from the supine position” was 4 times in median
and was statistically significant at the level of
significance less than 0.01. There was also a
difference in jumping rope performance in one
minute, which was 7 times (p<0.01). These data
confirm a significant lag in the development of
the ability of 11-year-old schoolchildren with
visual impairment to perform work for a certain
period of time without reducing productivity
compared to their peers. In terms of flexibility,
these adolescents also showed lower results than
their peers, but the difference in the forward torso
bend exercise was only 2 cm, and this difference
did not reach the appropriate level of statistical
significance. Thus, 11-year-old schoolchildren
with visual impairment differed significantly
from their relatively healthy peers in terms of
significantly worse development of speed and
agility, strength and endurance.

Discussion. Analyzing the data of the
scientific study, it was found that 11-year-
old schoolchildren had significantly lower
development of speed (p<0.01), strength (p<0.05)
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