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Abstracts

AccordinF to contemporary scientific research, the state of health in children with visual deprivation
can be correlated with the general trend of worsening health among the entire child population. The pur-
pose of the study — analysis of the state of physical fitness of children of 10 years with vision deprivation
and determination of its differences in comparison with their peers. The study was conducted in the ERC
“Zoresvit” Odesa, which was attended by 28 children 10-year-old, 14 children with visual deprivation and
14 children without this pathology. Research methods: theoretical analysis of data from special literature,
pedagogical in the form of physical fitness testing, mathematical (central tendency, such as the mean and
mode, gistribution variability such as standard deviation and quartiles. Results of the study. The results
showed that the values of the speed and dexterity index of children with visual deprivation when perform-
ing the shuttle run ranged from 11 to 11.5 s. with an average value equal to 11.2 s. and standard deviation —
0.17 s. (11.2+0.17). T%e strength indicator for the length of the standing jump varied from 138 cm to 148
cm and was (143.6 £ 3.32) cm on average. The results of the test for lifting the trunk from the initial supine
position ranged from 20 to 27 times per minute with an average value of (24.1£2.03) times, and jumping
rope for 20 seconds — in the range of 19 to 29 times with an average value of (23.6+3.06) times. The index
of flexibility in the inclination of the trunk from the starting position while sitting forward acquired the
lowest values, which were equal to 2 cm, and the highest — 8 cm, and the average score was (4.9 + 1.98)
cm. Comparing these results with school norms for performing the corresponding tests allowed to find
out that according to none of the indicators, 10-year-old children with visual impairment do not achieve
a high level of development of physical qualities and are inferior to their peers. Conclusions. The search
for differences in the indicators of physical fitness of 10-year-old children with visual impairment from
their peers without pathology revealed that they were significantly inferior to the latter in performing the
proposed tests that require the development of speed, dexterity, endurance and flexibility.
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3riiHO 13 Cy9aCHUMHE HAyKOBUMH JIOCITI/PKCHHSIMH, CTaH 30POB sl AITEH 13 30pOBOIO JICTIPHBAIII€F0 MOXK-
Ha CIIIBBIJIHECTH 13 3arajbHOI0 TEHJCHIIIEI0 MOTIPIICHHS 30POB’s BCHOTO TUTSIYOTO HaceldeHHs. Meta
AOCJIi/IZKeHHs — aHaIi3 cTany (i3ngHOi miAroTOBIEHOCTI AiTel 10 poKiB i3 JempuBaIiero 30py Ta BU3HA-
YeHHS MOTO BIJIMIHHOCTEH MOPIBHSAHO 3 omHOoMiTKamu. J{ocmimkenns nposoamnocs B HPLL «3opecBit
M. Opneca, B sikoMy B3stt ydacTb 28 miteit 10 pokis, 14 miteii i3 nenpuBamiero 30py Ta 14 miteit 6e3 miei
natosorii. MeToam AOCTiPKeHHS: TEOPETHIHHII aHalli3 IaHUX CTIeNiaNIbHOI JTITepaTypH, TeIaroriaaui (y
¢bopmi TecTyBaHHS (Hi3UUHOT MIATOTOBIEHOCTI), MATEMaTHYHUH (LIEHTpaIbHA TeHACHIIIS, TaKa K CEpeIHE
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3HAYEHHS Ta MOJIA, MIHJIMBICTh PO3MOILLY, TaKa K CTAHJAPTHE BIIXWICHHA Ta KBapTuii). PesyiabraTn
JOCIIIKeH s, Pe3ylbTarTi OKa3aJIH, 0 3HAYEHHsI 1HIEKCY MIBUIKOCTI Ta CIPUTHOCTI Mijl 4aC BUKOHAH-
HSl YOBHUKOBOTO OIry cTaHOBWIH Bif 11 110 11,5 ¢, CepeIHbOKBAIPATHIHE Bigxunenua — 11,2+0,17 qis
JIOBKMHH CTPHOKA 3 MICLIs BAPIFOBATIOCS Bl 138 cm 10 148 cM 1y cepelHbOMY CTaHOBHJIO (143 6+3 ,32)
cM. Pesyrnbrati TecTy Ha oM Tyiy0a 3 BUXIIHOTO MOJNOKEHHS JIexadn Konupasucs Bij 20 1o 27 pasis
3a XBUJIMHY y cepeHboMy. 3Hadenns 24,142,03 pasis, a cTpubky Ha ckakani 3a 20 ceKyH1 — y JianasoHi
Bi 19 110 29 pasiB i3 cepeHiM 3HAUYCHHIM 23 6+3,06 pasis. [naexc rHyuKoOCTi B HAXWII Tyny6a 3 BUXiJI-
HOTO IOJIOKEHHS! CHJISYU BIIEPE/ HAOYB HAWHMKIMX 3HAYEHD, SKI TOPIBHIOBAIA 2 CM, & HAUBUIIMX — 8 CM,
a cepenuiit 6an cranosus 4,9 + 1,98 cm. [lopiBHAHHS IUX PE3YNIBTATIB 31 IIKIILHUMU HOPMATHBAMH BUKO-
HAHHS BIIIOBIHUX TECTIB 103BOJIMIIO BUSBHTH, L0 32 )KOJAHHM 13 IIOKa3HMUKIB AiTH 10 pOKIB 3 nopyueH-
HSIM 30py HE JOCSTar0Th BUCOKOTO PIBHS PO3BHUTKY (i3MYHHX SKOCTEH 1 IOCTYMAIOTHCS CBOIM OJHOIITKAM.
Bucuosku. Tlouryk BigMIHHOCTEH y MOKa3HUKaX QI3UYHOI MIrOTOBIEHOCTI Jitedt 10 pOKIB 3 MOpyIIeH-
HSIM 30pYy BiJ OTHOMNITKIB 0€3 martosiorii BUSIBUB, 1I0 BOHM 3HAYHO TMOCTYNAJIUCS OCTAHHIM y BUKOHaHHI
3aIPOTIOHOBAHUX TECTIB, SIKI BAMAralOTh PO3BUTKY IIBUAKOCTI, CIIPUTHOCTI, BUTPUBAJIOCTI Ta THYYKOCTI.

Knrwouosi cnoea: Giznuna miaroToBIEHICTD, TITH, 30pOBa IEMPHUBALILS, TECTYBAHHS.

Introduction. According to contemporary
scientific research, the state of health in children
with visual deprivation can be correlated with
the general trend of worsening health among
the entire child population. Over recent years in
Ukraine, as well as in other countries, there has
been an observed tendency towards an increase
in the birth rate of children with varying degrees
of sensory disorders. In children with visual
deprivation, the process of psychophysical
development follows the same principles as
in typically developing children. However,
since children with visual deprivation have
sensory system pathology, their psychophysical
development path differs from that of their peers
without this pathology. This distinctiveness
is evident in the rate of physiological growth
of somatometric indicators and a low level of
physical fitness [1; 5; 7; 12].

In contemporary scientific research, data
have been presented indicating that in children
with visual deprivation, the level of physical
development and physical fitness is significantly
lower compared to their peers without visual
impairments. Among secondary impairments
in children with visual dysfunction, there is
weakness in the overall motor musculature and
respiratory muscles [2; 4; 7; 13].

Visual impairment in children of various ages
primarily complicates spatial orientation, hinders
the development of motor skills, and leads to a
decrease in both physical and cognitive activity.
Children with visual deprivation struggle to
maintain a specific body position in space and
during movements, most commonly during

walking, running, and most natural activities, as
well as during physical games. Researchers also
note coordination disorders and an inability to
execute precision in various movements in this
category of children. It is scientifically supported
that with age, physical development indicators
and levels of physical fitness in children with
visual deprivation increase but at a slower rate
compared to their peers without this pathology
[3;6;9;12].

The age dynamics of physical development in
childrenwithvisual deprivationare physiological,
as in typical development, but the levels can be
significantly lower. For example, while in typical
development the formation of movement speed
is completed by the age of 15, in children with
visual deprivation, it continues beyond the age
of 16. Schoolchildren with visual impairment
experience a delay in static endurance. In typical
development, the development of this function
is completed by the age of 14, while in children
with visual deprivation, it continues to develop
until the age of 17 [9]. The purpose of the
study — analysis of the state of physical fitness of
children of 10 years with vision deprivation and
determination of its differences in comparison
with their peers. The hypothesis of the study was
that identifying differences in the physical fitness
of children with visual deprivation compared to
their practically healthy peers would serve as
the basis for the development of corrective and
preventive measures aimed at improving motor
function.

Material & methods. In the study, 28 ten-
year-old children participated, including 14 chil-
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dren with visual deprivation who were enrolled in
the Educational and Rehabilitation Center “Zores-
vit” in the city of Odesa, and 14 relatively healthy
children who were receiving basic secondary edu-
cation at the Supportive Educational Institution
“Mypasniansky Institution of General Secondary
Education” of the Molohivska Village Council in
the Bilhorod-Dnistrovskyi District of the Odesa
Region. The research was conducted in accord-
ance with the requirements of the Helsinki Decla-
ration of the World Medical Association regarding
ethical principles in medical research involving
human subjects. The execution of the presented
scientific research involved the utilization of a
complex of methods, including:

— theoretical  analysis:  this  method
encompassed a comprehensive review of
specialized literature pertaining to the chosen
research topic;

— pedagogical testing: to assess the physical
fitness of the children, the study incorporated
pedagogical methods in the form of physical
fitness testing [10].

The physical fitness level of 10-year-old
children, both those with visual deprivation and
their relatively healthy peers, was assessed using
standardized tests. The following tests were
employed:

— strength and muscular endurance: a test
involving “lifting the torso from a lying position
on the back, with knees bent and fixed, and
lowering it to the original position” for 1 minute.
The assessment was based on the number of
successful attempts per minute;

— speed strength: this test evaluated the
ability for quick explosive exertion through a
“long jump” test with 2 attempts, and the best
result was recorded;

— overall endurance, agility, and speed: a
test known as the “shuttle run over 4*9 meters
in seconds” was proposed to assess overall
endurance, agility, and speed;

— dynamic leg endurance: participants
performed a “jump rope for 20 seconds” test
to evaluate the development of dynamic leg
endurance;

— flexibility and joint mobility: the flexibility
and joint mobility of the participants were
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assessed based on the results of the “forward trunk
bend from a sitting position with simultaneous
arm extension forward in centimeters” test [10].

The data obtained in this manner were
compared with the school norms for the
respective tests, taking into account the age of the
children. This allowed for an assessment of the
level of each indicator relative to the children’s
age and a comparison between the data obtained
from testing children with visual deprivation and
their healthy peers [10].

To assess the physical fitness level of the
children, the test results were processed using
methods of central tendency (such as the mean
and mode) and distribution variability (standard
deviation and quartiles) [10].

To prepare the data for statistical procedures
and select appropriate statistical criteria, the
researchers used a procedure to check the
normality of the research results. This was
done using the Kolmogorov-Smirnov test with
Lilliefors and Shapiro-Wilk corrections. To
determine differences in physical development,
physical fitness, and the functional state of
balance between children with visual deprivation
and their peers, as well as within this sample, they
applied the method of comparing independent
samples using the Mann-Whitney and Student's
t-tests.

The statistical analysis of the research results
was conducted using IBM SPSS Statistics 21
software, and the graphical material was prepared
using Microsoft Excel.

Results of the study. The research results
indicated that the speed and agility performance
of children with visual deprivation during the
“shuttle run” test ranged from 11 to 11.5 seconds,
with an average value of 11.2 seconds and a
standard deviation of 0.17 seconds (11.2+0.17).
The long jump from a standing position varied
between 138 cm and 148 cm, with an average
value of 143.6 cm and a standard deviation of
3.32 cm (143.6+3.32). The results of the sit-up
test (number of repetitions per minute) ranged
from 20 to 27 repetitions, with an average of
24.1 repetitions and a standard deviation of 2.03
(24.1+2.03). The jump rope test for 20 seconds
yielded results ranging from 19 to 29 repetitions,
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with an average of 23.6 repetitions and a standard
deviation of 3.06 (23.6£3.06). The flexibility
test, measured by the forward bend from a seated
position, had the lowest values of 2 cm and the
highest values of 8 cm, with an average score
of 4.9 cm and a standard deviation of 1.98 cm
(4.94£1.98).

Comparison of these results with the school
norms for the respective tests revealed that
none of the 10-year-old children with visual
deprivation achieved a high level of physical
fitness in any of the indicators (Figure 1).

The data presented in Figure 1 showed
that based on the results of the shuttle run, the
majority of children (71.4%) demonstrated
sufficient development of their ability to perform
the maximum number of movements within a
certain time frame and the ability to coordinate,
perform specific movements simultaneously
and sequentially. The results of the remaining
participants (28.6%) corresponded to a low level
of development of their speed and agility.

After performing the standing long jump,
the majority of children with visual deprivation
(64.3%) demonstrated a low level of muscular
strength and the ability to use it in motor actions,
while the rest of the children (35.7%) performed
the test at a sufficient level.

0% 20% 40% 60% 80% 100%

shuttle run 71,4 =286—
long jump 35,7 E 64,3
lifting the torso from a lying... 14,3 = 85,7 =
flexibility and joint mobility 35,7 E 64,3
jump rope for 20 seconds 50 =50

sufficient =low

Fig. 1. Distribution of 10-year-old children
with visual deprivation based on the results
of physical fitness tests in percentages
(n = 14), where the following levels are
represented

The distribution of results in endurance testing
with two test exercises is uneven. For example,
in the test of sit-up repetitions within a minute,
the majority of children (85.7%) performed at a
low level, with only 14.3% achieving a sufficient

level of endurance. On the other hand, in the
test of jumping rope for 20 seconds, 50% of
the participants performed at a sufficient level,
while the remaining 50% showed low ability to
sustain work at a fixed pace without decreasing
productivity. Regarding the forward bend test
from a sitting position, 64.3% of the children
exhibited a low level of ability to perform joint
movements, while 35.7% were able to perform
such movements with sufficient amplitude.

Therefore, the majority of 10-year-old children
with visual deprivation were characterized by
sufficient development of speed and agility, low
development of muscle strength and its use in
motor actions, weak ability to sustain work for a
certain period without a decrease in productivity,
and the ability to perform joint movements only
with a small amplitude. The examination of
the physical fitness test results for 10-year-old
children with visual deprivation using normality
criteria showed that the distribution of most
indicators can be considered suitable for applying
parametric analysis criteria (Table 1).

Yes, the distribution pattern of the results
approximates normality for indicators of speed
and agility (standing long jump), endurance
(sit-ups in one minute, and rope skipping for 20
seconds), and flexibility (forward bend from a
seated position). However, the strength indicator
(standing long jump) exhibits variability that
differs from normal distribution. Therefore, for
statistical analysis when comparing the research
group of children with their peers without visual
deprivation, both parametric (such as Student’s
t) and non-parametric tests (Mann-Whitney
U) can be used in specific cases. However,
when assessing differences within the group,
considering age and gender, it is better to choose
the Mann-Whitney U test, as the sample sizes
for comparison are small. Let’s examine the
differences in the means of these indicators
between the groups being compared and the
data regarding the statistical significance of the
obtained differences (Table 2).

The provided information indicates that in the
development of physical qualities, children with
visual deprivation tend to have a predominance
of a low level compared to their peers.
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Table 1
Results of the normality test for the distribution of physical fitness data
for 10-year-old children with visual deprivation
Consistency criteria
Indicator N max D | Kolmogorov-Smirnov with | Shapiro-Wilk 0
Lilliefors correction (p) (W)
shuttle run 14 0.181 p>0.20 0.893 0.089
standing long jump 14 0.238 p <0.05 0.900 0.114
sit-up exercise 14 0.186 p>0.20 0.933 0.337*
forward trunk flexion from 14 0.181 p> 0,20 0.924 0.249*
sitting position

jump rope for 20 seconds 14 0.125 p>0,20 0.962 0.761*

Notes: n — number of subjects; max D — maximum difference between extrema; p — significance level of distribution
differences from normal; * — distribution approximates normal.

Table 2

Differences in the expression of physical fitness indicators between 10-year-old children
with visual impairments and their relatively healthy peers

Statistical Indicators
group " x | s | mMe [ 2% [ 5% | U p
Speed and Agility, Total Endurance (Hopping Race, sec)
group 1 n=14 11.2 0.17 11.15 11 11.33
group 2 n=14 10.7 0.53 11 10.275 11.175 48:5 0.022%
Speed Strength (Long Jump, cm)
group 1 n=14 143.6 3.32 145 140 146
group 2 n=14 150.6 12.76 143 140 165.25 815 0.444
Strength and muscular endurance (trunk lift, times)
group 1 n=14 24.1 2.03 245 22.75 26 3 g**
group 2 n=14 31.9 3.44 33.5 28 35
Flexibility (forward trunk flexion from sitting position with simultaneous arm extension, cm
group 1 n=14 4.9 1.98 4.5 3 7
group 2 n=14 8.0 2.35 7 6 10.25 33:5 0.003"
Dynamic leg strength endurance (skips with a jump rope in 20 seconds, times)
group 1 n=14 23.6 3.06 235 20.75 26.25 1 g
group 2 n=14 32.6 2,68 32,5 30 35

Notes: X —mean; S — standard deviation; Me — median of the distribution; 25% — 25th percentile value; 75% — 75th
percentile value; U — Mann-Whitney U-test value; p — level of significance for differences; n — number of subjects;
gr.1 — children with visual deprivation; gr. 2 — children without visual deprivation; * — statistically significant differences

at p<0.05; ** — at p<0.01.

Discussion. The provided data indicates that
children with visual deprivation took, on average,
0.5 seconds longer to complete the exercise on
speed and agility compared to their peers without
visual deprivation. This difference is statistically
significant at the p<0.05 level according to the
Mann-Whitney criterion (U=48.5) and also at the
p<0.01 level when using the parametric Student’s
t-test (t=2.85). Therefore, it is statistically
confirmed that 10-year-old adolescents with
visual deprivation significantly lag behind their
peers in the development of physical qualities
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such as speed and agility. This supports previous
findings that the level of physical fitness in
children with visual deprivation is considerably
lower than that of their relatively healthy peers
[1;5;09; 14].

Analyzing the data from the scientific research
confirms the assumption that the process of
psychophysical development in children with
visual deprivation follows the same principles as
in children developing typically [7; 12].

While performing the “standing long jump”
test, these children demonstrated less power as
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they covered a distance that was, on average,
7 cm shorter than their typically developing
peers. However, during the statistical analysis,
this difference was found to be random, as the
value of the Mann-Whitney statistical criterion
did not reach the critical threshold (Ukp=55)
even at a 5% level of significance. The research
findings support the conclusions of several
authors regarding the presence of difficulties in
maintaining a specific body position in space
and executing movements in children with visual
deprivation [3; 7].

Teenagers with visual deprivation performed
noticeably worse in endurance testing compared
to their peers. The difference in the number of
successful attempts per minute during the sit-up
test averaged 7.8 times less, and it was statistically
significant at the level of p<0.01 (U=3; t=6.72).
Similarly, the difference in performing jumps with
a skipping rope for 20 seconds had an average of
9 repetitions less (U=1; t=8.23; p<0.01). These
data highlight a significant lag in the development
of the ability of 10-year-old children with visual
deprivation to perform work continuously without
a decrease in productivity compared to their peers.
The experiment confirmed findings regarding the
peculiarities of the development of overall motor
skills in children with visual deprivation [2; 11; 14].

In terms of flexibility, children with visual
deprivation also achieved lower results
compared to their peers. The difference in
performing the forward sit-and-reach test with
simultaneous arm extension was 3.1 cm, and its
statistical significance was confirmed at the level
of p<0.01 (U=33.5; t=3.72). The data obtained
from the observational experiment align with
findings from other studies concerning children
with visual deprivation, which have confirmed
complications in spatial orientation, leading to a
reduction in both motor and cognitive activity in
general [1; 4; 8].

Conclusions. Therefore, the physical fitness
of 10-year-old children with visual impairment,
as indicated by the data presented in this
scientific study, significantly differed from their
healthy peers. They exhibited notably lower
levels of speed, agility, endurance, and flexibility
compared to the standards for physical education

for 10-year-old children. However, their speed
and agility were at a sufficient level. In summary,
the research on the physical fitness of children
with visual impairment demonstrated that,
compared to the physical education standards
for 10-year-olds, these children had low levels of
muscular strength, endurance, and flexibility, but
their speed and agility were at an adequate level.

Thesearch fordifferencesinthe physical fitness
indicators of 10-year-old children with visual
impairment compared to similar data obtained
from their peers without visual impairments
revealed that they performed significantly worse
in exercises that required speed and agility,
endurance, and flexibility when compared to the
latter group. The data obtained in this scientific
research can be relevant for the development of
correctional and preventive programs as well
as physical education and health activities for
children with visual impairment in the future.
The authors declare that there is no conflict of
interest that could be perceived as interfering
with publication of the article.
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