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Abstracts

The issue of rehabilitation of students with disabilities as a result of the war in higher education is
currently one of the most urgent since their number is constantly increasing due to the continuation of
military operations and terrorist attacks in Russia. The purpose of the research was to determine the
reliability and validity of the developed information system for controlling balance, posture, range of
motion, and proprioceptive abilities of disabled students with brain injuries as a result of war. Material.
42 first-year students with disabilities who received mild head brain injuries as a result of the war were
involved in the study. The results. An information system has been developed for the implementation
of the test process and automated data collection. The information system is built on the basis of the
latest achievements in computer engineering and developed software. The basis of our development is a
network of distance sensors, which have different sensitivities depending on the required functions, but
their main characteristic is the range, or detection zone. The information on the student’s performance
of the test task is recorded by a network of sensors and automatically transmitted to the controller by
Bluetooth wireless means of information transmission, and then to a personal computer with a simple
graphic interface. The obtained values are processed by the developed software, filtered and presented
graphically and in numerical units. According to the results of the correlation analysis, it was established
that the numerical values of test reliability and validity, in the case of fixation of the results by the developed
information system, reach the “high” value. On the other hand, in the case of fixing the results traditionally,
the reliability is at the level of “medium”, and the validity is “low”. Conclusions. The application of
technological achievements of computer engineering in the process of physical rehabilitation is the basis
of improvement and objectification of methods of data collection, their analysis and interpretation, and,
therefore, a leading factor in obtaining competitive advantages in the process of permanent control of
the rehabilitation process. The use of the developed information system contributes to the objectivity of
control and significant time savings, as it ensures immediate results and the elimination of mechanical and
mathematical errors in the processing of results and their presentation.
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IInTanns pea61n1Tau11 3,[[06YB8HIB BI/IH_IOI OCBITH 3 lHBaJ'Il,I[HICTIO BHaCJ'III[OK BIfHH y BI/IH_III/I OCBITI
HUHI € OAHUM 13 HaI/IaKTyaJ'IBHIHII/IX OCKIUJIBKH IXHS KIJIbKICTB BHaCJ'Il,Z[OK IMPOAOBKCHHS BICBKOBHX ,[[H/I
Ta TCpOpI/ICTI/I‘lHI/IX arak pOCll MTOCTIHHO 3pocCTac. Merta pO6OTI/I rnojirajia 'y BHU3HAYEHHI HaI[II/IHOCTl Ta
BaJ'II,Z[HOCTl p03p06J'ICH01 lH(l)OpMaI_III/IHOI CUCTCMU JIA KOHTpOJ'I}O plBHOBaFI/I IIOCTAaBH, /:uana:«;OHy pYXIB
Ta HpOleOHeHTI/IBHI/IX 3,[[16HOCTCI/I 3,[[06YB8HIB BUIIO1 OCBITH 3 lHBaJ'III[HICTIO 3 YEpCITHO-MO3KOBUMU
TpaBMaMI/I BHaCJ'III[OK BIMHH. MaTeplaJ'I Ta MCTOOH. I[OCJ'III[)K@HHH pean130BaHo 3 BUKOPHUCTAHHAM
MCTOI[IB TCOPETUIHOT'O (aHam3 CHUHTC3, y3araaneHH>1) Ta CMHlpI/I‘{HOFO (CKCHepI/IMeHT MOJCIOBaHHA,
TCCTyBaHHA, MaTeMaTUYHO1 CTaTI/ICTI/IKI/I) plBHlB I[O ,HOCJ'III[)K@HHH 6y.]'II/I 3anyqu1 42 3I[O6YB8HI BUIIO1
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ocBiTH | Kypcy HaB4aHHA 3 IHBATIIHICTIO, SKi OTPHMAIM YEPEIHO-MO3KOBI TPABMH JIETKOTO CTYIICHS
BHACTIJIOK BiiiHU. Pe3ynbraru. Po3pobneno iHpopmariiiHy cucteMy Uit peatizaiii TeCTOBOTO MPOLECy Ta
aBTOMATH30BaHOrO 300py JaHuX. [HpopmalliiiHa CHCTeMa CKOHCTPYIOBaHA Ha OCHOBI HOBITHIX 3100y TKiB
KOMIT'IOTEpHOI iHKeHepii Ta po3pobieHoro nporpamHoro 3abesneuents. B ocHoOBi Hawoi po3pobkn —
Mepexka JaTIUKIB BIACTAHI, SIKi MAtOTh Pi3HY 4y TIMBICTh 3aI€KHO BIJ HEOOXIAHUX (YHKLI, ae OCHOBHA
iXHS XapaKTepuCTHKa — IIe Aiarna3oH, ado 30Ha BUSABJIEHHS. [HpopMallisi BUKOHAHHS TECTOBOTO 3aBIaHHS
3100yBadeM BHUIOI OCBITH (DIKCYe€ThCS MEpEKEI0 JaTYMKiB Ta aBTOMATUYHO OE3MPOBIAHUMHU 3aCO0AMH
nepenayi inpopmarrii Bluetooth nepenaerbces Ha KoHTpoIep, a 1alli Ha TepcoHanbHUI KoM toTep. OTpuMaHi
3HaYCHHs1 00POOIAIOTECS PO3POOIEHUM IPOrPAMHIM 3a0€3MEUEHHSAM, (PINBTPYIOTHCS Ta PE/CTABISIOTHCS
rpaQiuHO Ta y YMCIOBHX OXMHHLIIX. 3a pe3yIsTaTaMu KOPEILLIHHOIO aHali3y BCTAHOBICHO, IO YHCIIOBI
3HAYCHHs TECTOBOI HAIHHOCTI Ta BANIHOCTI y pasi dikcauii pesynbraris po3pobIeHoro 1H(1)OpMaLIII/IHOIO
CHCTEMOIO 10CATa0Th 3HAYCHHS «BUCOKa». HaToMicTb, y pasi dikcauii pe3ynbraris TpaguiiHIM crioco6om
HAJIifHICTh Ha plBHl «CepeNHbOI», BANIHICTD — «HU3bKa». BHCHOBKH. 3aCTOCYBaHHS TEXHONOIIYHMX
JIOCSTHEHb KOMII'FOTEpHOI iHKeHepii y mpoueci ¢isudnoi peabinitauii 3100yBadis BHIIOI 0OCBiTH
B IIPOIIEC] HABYAHHS € OCHOBOIO MOKPAIIEHHS Ta 00’ €KTHBI3aIlii METO/IIB 300py JaHHX, IXHHOTO aHaNi3y Ta
iHTeprpeTalii, a ToMy NPOBiAHUM (PaKTOPOM OTPHMAHHS KOHKYPEHTHHX [IEPEBAr’y IPOLEC] IEPMAHEHTHOTO
KOHTPOITIO PeabiTiTaiifHoro mporecy. BUKOPHCTAHHS y MPAKTHIL IHKIIO3UBHOTO (isHIHOTO BHUXOBAHHS
pO3pobIeHOi_iH(OpMALIHOI CHCTeMH CrpusAe 00’ €KTHBHOCTI KOHTPOMIO Ta CYTTEBiii eKOHOMII wacy,
OCKIIbKH 3a0e3lledye HEraiiHe OTPUMAHHs Pe3yIbTaTy T BHKIIOYCHHS MEXaHIYHMX I MaTeMaTHYHHUX
MIOMIJIOK Y 00pOOII pe3ysbTariB Ta IXHbOMY TIPE/ICTaBIICHHI.

Kniouogi cnosa: peabinitailis, KOHTPOIb, 3100yBaui BUIIOT OCBITH 3 1HBANIAHICTIO, Y€PETHO-MO3KOBA

TpaBMa, iHpOpMalliiiHa cucTema.

Introduction. The long-term large-scale
aggression of the russian federation against
Ukraine reaches a two-year term. War has a
comprehensive effect on the physical health of
not only military personnel but also the civilian
population. As a result of prolonged hostilities
and daily shelling of the civilian population, the
number of injured persons is increasing daily.

Shell shock, wartime neurosis, Vietnam
syndrome — phenomena of the consequences of
military trauma [18]. Brain concussion occupies
a leading place in the structure of military
injuries. Such a traumatic injury is considered
a mild brain injury (BI). The BI is mostly the
result of a blast wave, which has a significant,
but often invisible impact on the brain with quite
significant consequences [29].

Alarge number of soldiers after demobilization
as a result of BI and civilians who acquired the
status of persons with disabilities as a result of
the war replenished the ranks of higher education
recipients. Providing conditions for obtaining the
appropriate level of education for such persons is
a powerful challenge for the educational system
of Ukraine [1]. Our state, as a participating state
of the Convention on the Rights of Persons
with Disabilities [7], recognizes the right of
persons with disabilities to education, providing
inclusive education based on equal opportunities.

Therefore, persons with disabilities as a result
of the war become full participants in the
educational process.

Obtaining new scientific data on the
rehabilitation of students with disabilities
as a result of the war is a social need of
Ukrainian society against the background of
the development of educational institutes and
the integration of Ukraine into the European
educational community.

In the conditions of education in institutions of
higher education, the function of rehabilitation,
aimed at meeting the needs of students
with disabilities in dosed physical activity
and maintaining health by eliminating the
consequences of BI, is performed by inclusive
physical education. Therefore, in the context of
the complex rehabilitation of such persons in the
environment of the constant destructive influence
of the war, and the injuries received as a result, it
is relevant to study the possibilities of inclusive
physical education in this process.

Analysis of recent research and publications.
The topic of rehabilitation of students with
disabilities as a result of the war in higher
education is currently one of the most relevant,
as their number is increasing in the conditions of
the long-term continuation of military operations
and terrorist attacks in the russian federation.
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Inclusive physical education is a modern
innovative trend [2; 15], which is widely
discussed in scientific circles. Scientists from
various fields continue to study various aspects
of this issue and create new methods of physical
education based on them for the effective
inclusion of people with disabilities [3; 31].
scientists of various fields continue to research
various aspects of this issue and create, based
on them, the development of the latest methods
of work, education and training for the effective
inclusion of people with disabilities

In the field of modern scientific interests,
the issue of rehabilitation of students with
disabilities in the process of physical education in
connection with military operations has acquired
special significance [1]. It has been emphasized
[19, 30] that timely comprehensive rehabilitation
with BI will allow for compensating the damage
as efficiently as possible.

At the same time, it was investigated [21;
31] that the implementation of rehabilitation
measures in the process of physical education
depends on the individual capabilities and needs
of students. It has been proven [15] that this
requires constant monitoring of indicators that
correlate with the elimination of deviations in
the health status of students with disabilities.

Qualitative searches for the main trends
in the development of inclusive physical
education in the international educational
space are significant not only in a purely
theoretical dimension but also in the practical
sphere [31]. Certain scientific developments
related to the modernization of inclusive
physical education are aimed at combining
classes in useful proportions and methods
of monitoring their effectiveness. Scientific
developments related to the modernization of
inclusive PE are aimed at combining classes in
useful proportions and methods of monitoring
their effectiveness [2; 16].

It was determined [3] that the application of
technical means of monitoring and control of this
process plays a very important role in ensuring the
success of rehabilitation. From this point of view,
the introduction of new modern technologies in
the control of physical education is considered [ 1;
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21] as an opportunity to ensure the effectiveness
and objectivity of this process. It is believed [35]
that such an approach fully corresponds to the
current progress of the industry. It is proven [35]
that meeting the challenges of today in terms of
the paradigm of educational changes requires
the introduction of new technologies in the PE
process, corresponding to modern challenges.

Therefore, taking into account the fact that
the relevance of the BI problem in the conditions
of war is extremely high, as a result of prolonged
hostilities on the territory of Ukraine, and the
importance of providing competent rehabilitation
measures for students with disabilities in the
process of inclusive physical education based on
the latest achievements of technical development,
the purpose of further research.

The purpose of the research was to determine
the reliability and validity of the developed
information system for controlling balance,
posture, range of motion, and proprioceptive
abilities of disabled students with brain injuries
as a result of war.

Materials and methods. Research methods.
Our search intelligence was built based on a
search strategy and assessment of the quality
of the subject under investigation. By nature,
our research is classified as primarily applied
research.

Practical implementation, according to the
logic of scientific research, requires conducting
research at the theoretical and empirical level
for a deeper understanding of the problem.
Therefore, the relevance and significance of the
research were determined and the structural basis
for the systematic organization and interpretation
of data was outlined.

The theoretical level involved the use of
methods of analysis and synthesis, induction and
deduction, generalization for logical research
of collected facts and formation of conclusions.
At this level, we tried to investigate the subject,
which became the basis for the formation of
the theoretical structured basis of our scientific
search.

Taking into account that our research is
implemented at the intersection of fields of
knowledge, combining ideas from various
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theories, we tried to create an interdisciplinary
basis for the development of innovative solutions
to the problems of scientific intelligence. Thus,
forming a theoretical basis, we provided a basis
for data interpretation.

The empirical level involved the use of
the technical modelling method to create an
informationcontrolsystem,toobtainthenecessary
experimental information, a pedagogical
experiment, testing and mathematical processing
of the obtained data using specific scientific
methods. The methods of mathematical statistics
are used as specific scientific methods.

The “Star Excursion Balance Test” (SEBT)
was used in pedagogical testing. The SEBT [34]
is dynamic, a quantitative assessment tool used
to monitor a person’s posture, range of motion,
strength, and proprioceptive abilities.

In our study, taking into account the contingent
of students with disabilities, it was considered
appropriate to apply the SEBT, which is
recommended for use in traumatized individuals
[8], as a reliable clinical tool for operational
assessment [12].

Test procedure. The test methodology assumes
that the student must maintain balance on one
leg while performing the test task. Tasks are
performed barefoot. The test procedure [8; 10]
assumes that the student’s foot takes a position in
the center. The other foot remained free, which
must be stretched as far as possible alternately
in different directions of the eight axes that form
the contour of the star.

The attempt is considered invalid if the student
loses balance, as a result of which the foot in the

Standing on LEFT limb

center violated a stable position and in the case
when the other foot did not touch the axis.

Study participants. 42 students in the 1st year
of studies with disabilities, who received BI of a
mild degree as a result of the war, were involved
in the study Kamianets-Podilskyi National Ivan
Ohiienko University and Lviv Polytechnic
National University. The sample size was formed
based on the method of calculating the required
number of subjects in reliability research,
where reliability is measured using intraclass
correlation [33]. Therefore, the size of the study
sample met the requirements of conducting a
correlational study.

Since we were guided by the conclusions
[34], regarding the lack of difference in test
reliability by gender, the sample was formed
randomly. Before the test, basic information
was collected regarding compliance with the
criteria for inclusion in the research sample. The
criteria were as follows: the presence of BI of
a mild degree, obtained as a result of war, the
absence of concomitant injuries, the absence of
cardiovascular, mental and neurological diseases,
a history of balance disorders, and the absence of
pain during the test.

All participants of the studied sample signed
informed consent forms before testing regarding
the voluntariness and anonymity of participation
in the study. Permission to participate in the
experiment of each participant of the studied
sample was obtained from the doctor. In this
way, they tried to achieve the possibility of bias
in the collection and analysis of test results,
while ensuring confidentiality.

Standing on RIGHT limb

Fig. 1. Scheme of the test [8]
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The study was planned and carried out
following the principles of bioethics set forth by
the World Medical Association (WMA-2013)
in the Helsinki Declaration “Ethical Principles
of Medical Research Involving Humans” and
UNESCO in the “General Declaration on
Bioethics and Human Rights”.

Research organization. An experiment based
on the proposed algorithm for changing the
experimental factor. The experimental factor
provided for the quantitative evaluation of test
control results in two ways. In the first case, a
measuring tape attached to the floor was used.
In the second, the results were recorded using
the developed information control system.
In this way, they ensured the implementation
of the triangulation strategy (Triangulation)
[32]. According to this strategy, two sources
of data collected by different methods about
the same phenomenon in a controlled research
environment were used. Therefore, try to avoid
any research bias in your work.

The experiment provided for each student to
performthetestexercisethreetimes. Researchwas
conducted during the academic semester, testing
was carried out at the end of the month within
the educational discipline of inclusive physical
education. They tried to conduct repeated studies
in the most stereotypical conditions. The order of
limb selection by the student for performing the
test task was randomized.

The average value of the obtained results was
used for data analysis. In evaluating the results
and generating evidence, we were guided by the
data that the results obtained with the use of the
measuring tape and the developed information
system cannot be considered identical.

Statistical analysis.In order to interpret the
results of research, extract valuable information
from the data obtained by experiment, make
informed decisions, and check the proposed
assumptions, the methods of mathematical
statistics are applied. Statistical correlation
analysis, the main advantage of which is
simplicity in the identification of the necessary
variables, determines the degree of reliability and
validity of the studied tests [32]. The correlation
coefficient becomes the main tool for measuring
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the validity and reliability of the information
system developed in the research process. In
forming conclusions about test reliability, be
guided by the fact that a correlation coefficient
of 0.7 and above is considered satisfactory.

The interpretation of the obtained values of
the correlation coefficient became the basis of
the conclusions regarding the studied indicators.
All statistical analyses were performed using
SPSS Version 22.0 (IBM Corporation).

Results. First of all, our research required
understanding that mild BI is actually a
concussion. This condition occurs as a result of a
blow, a fall, and under the action of an explosive
wave that “hits” the blood vessels, skull, and
brain [18, 30].

It is taken into account that BI has quite
serious consequences, which leads to a violation
of the normal function of the brain. Physiological
symptoms include imbalance, disorientation in
space, and deviations in proprioception [19].
This is a factor in the occurrence of deviations in
the trajectory characteristics of the general center
of mass, suppression of pathological muscle
synergies and hyperkinesis, caused by a decrease
in muscle tone, the development of establishing
and postural reflexes, etc. [29].

Our further research was guided by the
fact that the level of maintaining balance and
proprioceptive abilities, which are a prerequisite
for any regulated motor function [2], is often
an important criterion used in the control of the
rehabilitation process after BI [25]. In addition,
rehabilitation of persons after BI is aimed at
restoring fine motor skills, and maintaining
correct posture and physiological forms when
walking [19].

The collected information became the basis
of our scientific search. Given that the collection
of relevant primary data is critical to achieving
the research objective, an information system
was developed to implement the SEBT test
process and automated data collection. The
information system is built on the basis of the
latest achievements in computer engineering and
developed software.

The basis of our development is a network of
distance sensors, which have different sensitivity



Vol. 18 No. I (2024)

depending on the required functions, but their
main characteristic is the range, or detection zone
[22]. The developed device includes ultrasonic
or infrared distance sensors that record the
movement of objects in space and launch certain
tasks depending on the received indicators. The
feasibility of the synthesis in our development of
two types of sensors is due to the higher level of
accuracy of infrared sensors.

Sensors were placed in eight different
directions of the test and the center of the
supporting leg. To build the device, we used
HC-SR04 ultrasonic sensors (Figure 2a) and
VL53L0X infrared sensors (Figure 2b).

The principle of operation of the used
ultrasonic sensors is based on the change
of sound waves and works according to the
principle of ultrasonic echolocation. With a
certain periodicity, such a sensor emits ultrasonic
waves into the surrounding space and captures
information about movement. The principle
of operation of infrared sensors is based on
the detection and analysis of changes in the
movement of the light flux when performing
movements [22].

Such sensors have different sensitivities
depending on the required functions, but the
main characteristic can be the detection range or
zone. The detection zone is the area of space in
which the motion sensor is guaranteed to detect
an object. Among the main characteristics of these
sensors is the distance measurement range: 2400
cm with an accuracy of up to 3 mm. The lack of
interfaces is offset by the simplicity of the sensor.

Infrared sensors contain a transmitter and
a receiver in the infrared range. Distance
measurement range: from 1 cm to 200 cm, which

is automatically adjusted. A graphical interface
is used in the device to switch active sensors and,
accordingly, select the direction.

In the developed information system, an
array of eight sensors with alternate activation
is used to avoid overlap of measurement zones.
An array of sensors is alternately connected to
the controller, and then to a PC with a simple
graphical interface.

To fix the test results, we take the total distance
from the center where the supporting leg moves
to the sensor as 1. Accordingly, to determine the
distance of the leg, the value measured by the
sensor must be subtracted from the total value.
The software has been developed to implement
these operations.

With the use of software developed for the
implementation of the test process, results are
filtered, sequenced, graphically displayed, stored
in internal memory, archived and made available
at any time.

The work of the information system is carried
out as follows: the student, while performing
the test task, alternately, according to the test
task, touches the determined lines with his foot.
The information on the student’s performance
of the test task is recorded by the network of
sensors and automatically transmitted to the
controller, and then to the personal computer.
All communication lines in our device are
implemented by Bluetooth wireless means of
information transmission.

The information system makes it possible
to clearly record the task execution time and
automatically limit the test task execution
time. Among the main advantages of using the
developed information system in practical work:

Fig. 2. Sensors used to build the information system network:
a) ultrasonic HC-SR04, b) infrared VL53L0X
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Fig. 3. Schematic representation of the information system
for implementation SEBT-test

are immediate obtaining of results, objectivity of
control, availability of results, their presentation
in digital and graphic form, and the possibility of
their storage in the database.

A pragmatic way of evaluating the
effectiveness of the information system required
the data collected for our study, which became
the basis of their analysis. The process of testing
and collecting results was carefully controlled,
therefore, the obtained data became the basis for
the conclusion about the differences of tools in
data collection. Carefully collected data were
systematically analyzed by the defined research
objective. The results are presented in table 1.

Therefore, according to the numerical
values of reliability, which were obtained by
the traditional way of fixing the results by the
teacher, they correspond to the value “suitable
for use with a certain group of people”. However,
this cannot be achieved with students with
disabilities due to the variability of individual

physiological reactions to the received BI. Also,
to a certain extent, these results are due to the
physical condition of the students of the studied
sample, which 1is practically impossible to
achieve homogeneity.

Accordingly, the numerical values of the test
reliability, in the case of fixation of the results
by the developed information system, reach the
value “high”.

Regarding the obtained results, according to
which we observe a decrease in the degree of
reliability in three attempts. Meaningful aspects
ofthe research take place. In particular, during the
break due to the implementation of rehabilitation
measures and external conditions, there are
certain changes in the state of the investigated
indicators. This naturally affected the decrease
in the retest reliability indicator. In addition, the
influence of the emotional state and well-being
(in particular, the state of fatigue) of the students
of the studied sample is not excluded.

Table 1
The reliability and validity of the SEBT-test (n — 42)
Correlation coefficient (rtt)
Parameters
™ IS ™ IS ™ IS
reliability 0.717 0.891 0.734 0.912 0.751 0.924
validity 0.282 0.693 0.277 0.765 0.291 0.741

*Note: TW — traditional way; IS — information system
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Therefore, a slight decrease in the degree of
reliability over long periods of time did not affect
the validity indicators. The obtained values of
the validity of the test, the results of which were
recorded by the developed information system at
the «high» level, allow faster, cheaper and better
implementation of test control.

On the contrary, the results of the correlation
analysis proved that in the case of fixing the
results traditionally, the indicators of validity
correspond to the value “low”.

Discussion. Our research is based on the fact
that at the current stage of the development of
education in Ukraine, which is determined by the
new realities of the challenges of the long-term
military aggression ofthe russian federation against
Ukraine, there is an urgent need to introduce new
forms, methods, and means of inclusive physical
education as the main means of rehabilitation of
students with disabilities in institutions of higher
education We agree with the opinion [1; 3; 23] that
Ukrainian higher education has an urgent need to
form a system of rehabilitation measures adequate
to its modern development.

The relevance of the declared scientific
research is because today mild BI is one of the
most acute problems of the health care system
of Ukraine. This situation is caused by the fact
that as a result of a long-term full-scale war on
the territory of our country, the risk of obtaining
a BI applies without exception to all citizens of
our state. According to official statistics [17],
in Ukraine before the start of the full-scale
invasion, the number of BI was 120.000 cases/
year, and due to active military operations, such
indicators doubled. Moreover, both servicemen
and civilians are equally at risk of receiving Bl
as a result of the blast wave [19]. Therefore, the
number of students with disabilities due to BI
in institutions of higher education is constantly
increasing.

We agree with our research [18; 29] that
BI is a complex multidisciplinary medical and
social problem, as well as one of the leading
causes of morbidity, including endocrine and
cardiovascular diseases, a factor of disability
and mortality. The consequences of BI tend to
manifest themselves for a long time, therefore,

post-traumatic  conditions require constant
monitoring of the rehabilitation process [30].

We consider monitoring the rehabilitation
process of students with disabilities due to
BI as a means of increasing the efficiency,
objectivity and impartiality of this process. Our
study expands the range of scientific knowledge
[17] regarding the implementation of computer
engineering developments in this process. We
agree with the opinion [2; 3; 35] that this is how
an innovative vector of development of the field
of inclusive physical education, corresponding
to modern demands, is realized.

For the first time, the work presents the
developed information system, which is
recommended to be used in the control of the
rehabilitation process of persons with disabilities
due to BI. Because the main consequences of BI
are a violation of balance, translational control, and
orientation in space, we considered it necessary
to take the star excursion balance test as a basis
[25]. Until now, this control technique has been
evaluated in healthy populations [10; 20; 28] and
athletes [9; 24; 27; 36]. A simplified version of the
SEBT-test is often used [12] to detect functional
deficits in various diseases of the musculoskeletal
system [6; 8; 26], and research of lower limb
muscle strength in young healthy women [5].

For the first time, we evaluated the reliability
of the test when using it as a means of control
for persons with disabilities due to BI. This is
consistent with findings [11; 28] regarding the
need for further evaluations to determine the
reliability and utility of the SEBT-test in a wide
range of populations.

At the same time, we support scientific
approaches regarding the extreme importance
of having tools to monitor and determine
improvements in the rehabilitation process
[14; 25].

The data of our previous studies [1-3; 21]
confirmed that the use of computer engineering
developments, and devices created by the
synthesis of IT data collection tools and software
contribute to a significant increase in the
efficiency and effectiveness of monitoring the
results of the rehabilitation process of inclusive
physical education.
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The practical significance of the research
results lies in the possibility of using the obtained
control results using the developed information
system to create individually oriented methods
of physical rehabilitation for students with
disabilities due to Bl in order to level the features
and limitations that complicate adaptation
and the learning process in a higher education
institution based on impartiality in inclusion of
students affected by the war.

Conclusions. The long-term full-scale
invasion of the russian federation on the
territory of Ukraine became a factor of
fundamental changes in the educational
environment of higher schools, in particular
inclusive physical education, aimed at solving
applied scientific and practical problems related
to the rehabilitation of students with disabilities
during education. At the same time, the studied
contingent is not only military personnel who
took direct part in hostilities but also students
who suffered from the war. It was determined
that currently the most widespread among
students with disabilities is the percentage of
BI. In the conditions of prolonged hostilities,
the rehabilitation of students' health is one of
the most urgent problems of our time.

We consider the benchmarks for solving
this problem from the standpoint of physical
rehabilitation, based on the use of forms, means,
and methods of inclusive physical education
in combination with computer engineering
developments. In terms of monitoring the
indicators that correlate the rehabilitation
process of students with disabilities due to BI
and the teacher receiving urgent information
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