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Abstract

Objectives. The purpose of the study was to determine the reliability of the Figure-of-8 Walk Test in inclusive
physical education using a newly developed analytical programmed tool.

Materials and Methods. The study was conducted at both theoretical and empirical levels. A pedagogical experiment
was carried out using the Figure-of-8 Walk Test (F8W). The sample consisted of first-year university students who
had sustained war-related injuries, including blast-induced traumatic brain injury (TBI) and blast TBI combined with
acoustic trauma.

Results. The findings of the study are implemented in the newly developed analytical programmed tool designed to
support the execution of the F8W. Its core component is a wireless autonomous data collection system that integrates
an inertial measurement unit (IMU), a sensor system supported by a neural network, a processing unit, and a
Portenta H7 controller—providing a combination of technological integration and artificial intelligence.

The IMU was attached to the participants body during the execution of the F8W. In real time, measurements of
acceleration, velocity, and position were transmitted via Bluetooth. As the participant moved along the test course,
the sensor system — supported by the neural network and processing unit — recorded detailed movement data and
transmitted it to the microcontroller platform. The Portenta H7 platform aggregated the test parameters from the
IMU and sensor system with flexible activation and data-buffering capabilities.

The wireless autonomous data collection system processed the output control data while the participant performed
the F8W and displayed the information on a PC interface. Statistical verification of the obtained data confirmed that
the analytical programmed tool ensures high reliability and validity of FSW measurements. In contrast, traditional
recording methods demonstrated low reliability and validity, primarily due to the influence of the human factor.
Conclusions. The study demonstrated that the developed analytical tool for real-time assessment of mobility
parameters in students with war-related injuries provides excellent measurement reliability compared to conventional
Figure-of-8 Walk Test procedures. The tool offers substantial advantages over traditional methods of manual data
recording, enhancing accuracy, objectivity, and reproducibility of FSW performance evaluation.
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Introduction

In a situation of active combat operations on the
territory of Ukraine for more than 10 years in a row and
the amount of artillery weapons currently in use, which is
unprecedented in the history of wars, there is almost no
chance for soldiers to avoid injury. However, being in the
rear does not protect against war injuries. Along with a
large number of military personnel, a significant number
of civilians are exposed to shock waves affecting the brain
as a result of daily shelling. Most often, the shock wave
causes a concussion (Latin: commotio, English: concussion,
or equivalent name — mild Traumatic Brain Injury (mTBI)
(Romeu-Mejia, Giza & Goldman, 2019), which may be
accompanied by complications — blast TBI with acoustic
trauma (Weppner, Linsenmeyer & Ide, 2019; Phipps et al.,
2020). Such injuries may lead to long-term consequences and
significantly complicate life (Denby et al., 2020; Haarbauer-
Krupa et al., 2021; Sepehry, Schultz & Mallinson, 2024;
Leland et al., 2016).

The war has forced the professional community of higher
education institutions to pay additional attention to this
problem. In higher education, inclusive physical education
helps restore students’ impaired functions (Pellerin, Wilson
& Haegele, 2022; Lieberman, Houston-Wilson & Grenier,
2024).

In this regard, it should be noted that the level of physical
activity is determined by factors that influence the quality of
life related to health after injuries (Brittain & Green, 2012;
Galeno et al., 2022; Lorenz et al., 2018). Conversely, a lack of
physical activity, as claimed (Shirazipour, Aiken & Latimer-
Cheung, 2017; Rosa et al., 2025; Jamieson & Wijesundara
2025), poses a significant problem for the health of injured
individuals.

Given the above arguments, we position the quality of
inclusive physical education in higher education as a factor
in effectively overcoming the physical consequences of
students’ lost functions due to injuries in order to improve
their condition, mobility, and quality of life.

Analysis of recent research and publications. Scientists
claim that balance and mobility disorders are the most
common disorders after mTBI (Alashram, Padua & Annino,
2022; Denby et al., 2020); after blast TBI with acoustic trauma
(Shvets, Podolian & Holinko, 2020; Haarbauer-Krupa et al.,
2021; Blavt & Gurtova, 2024).

Data from numerous scientific sources (Willingham et
al,, 2024) indicate that physical activity plays a leading role in
the recovery of impaired functions. In particular, it improves
balance, mobility, and eliminates unsteadiness after mTBI
(Bland, Zampieri & Damiano, 2011), after blast TBI with
acoustic trauma (Weppner, Linsenmeyer & Ide, 2019; Phipps
et al., 2020; Blavt & Gurtova, 2024).

It is argued (Phipps et al., 2020; Wellons et al., 2022)
that the consequences of injuries in terms of impaired
coordination, balance, mobility, and gait parameters have
certain patterns. However, as researched (Vander Vegt et al.,
2022; O'Neil et al., 2019; Romeu-Mejia, Giza & Goldman,
2019), the course of these disorders will be individual.

Research has shown that the impact of inclusive physical
education on the recovery process requires objective
monitoring (Blavt et al., 2023; Maher, van Rossum & Morley,
2023; Kuntjoro et al., 2024). It has been established (Rosa,

2025; Jamieson & Wijesundara 2025; Xu etal., 2024) that such
monitoring provides valuable information and feedback,
tracks progress, and contributes to the development and
evaluation of future programs

Ithasbeen proven that due to the numerous complexand
diverse impairments associated with trauma (Romeu-Mejia,
Giza & Goldman, 2019; Brassel et al., 2021), it is possible
to implement such monitoring by applying innovative
technologies (de Miguel-Fernandez et al., 2023; Koenig et
al., 2023; Chaparro-Cérdenas et al., 2019).

As established (Jones, DeRuyter & Morris, 2020; Jantz,
PB., Davies & Bigler, 2014; Santilli et al., 2025), innovative
technologies are a factor in the effectiveness of physical
education (Zhong et al., 2025; Xu et al., 2024), the process
of recovery, prevention of regression, tracking changes, and
ensuring a healthy lifestyle.

Scientific works (Bolatuly Omarov, Zhunusbekov &
Aliyev, 2025; Chao, Yi, Min & Long, 2024; Zhong et al., 2025)
confirm that the quality of physical education in general,
and inclusive physical education in particular (Toto et al.,
2024; Li, 2025; Adeleye, Eden & Adeniyi, 2024) is currently
determined by the quality of control implemented by the
latest tools, including artificial intelligence tools (Zhou et al.,
2024; Wu et al., 2025; Vasco Delgado et al., 2025).

The purpose of the study is to establish the reliability of
the Figure-Of-8 Walk Test in inclusive physical education
using the developed analytical programmable tool.

Materials and Methods

Research Methods

To achieve the set goal, the research was carried out
in two stages: theoretical and empirical. The theoretical
stage involved the collection of scientific information on
the specific research topic in the field of inclusive physical
education and innovative technological developments in this
area of knowledge. To form the theoretical basis of the study,
methods of analysis, synthesis, and generalization were used.

The empirical stage involved the implementation of
the research idea using design methods to create a digital
tool, a pedagogical experiment at the stage of collecting the
necessary data using testing, and mathematical analysis of
the data obtained.

Testing was carried out using the Figure of 8 Walk
Test (F8W). The choice of F8W for our study was due to
the suitability of this test for monitoring walking skills in
everyday life (Hess et al., 2010). In addition, the F8W is an
easy-to-use tool for monitoring the walking skills of people

4 Feet

Fig. 1. Scheme of the Figure-of-8 Walk (Hess et al., 2010)
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with disabilities, as it correlates with functional mobility,
walking speed, and balance (Soke et al., 2023).

The test procedure. The FSWT uses a path where the
participant is asked to walk a figure of eight shape around
two cones. Scores are recorded in three areas: speed (time
for completion), number of steps taken and pace (Figure of
8 Walk Test).

Study Participants

The study involved 28 male students who had suffered
war-related injuries and who had enrolled in the first year
of study at y Lviv Polytechnic National University, Lviv State
University of Physical Culture named after Ivan Boberskyj,
Stepan Gzhytskyi National University of Veterinary Medicine
and Biotechnologies of Lviv, Drohobych Ivan Franko State
Pedagogical University, Kamianets-Podilskyi National Ivan
Ohiienko University, Lutsk National Technical University.

The students’ ages ranged from 18 to 23 years. Criteria
for inclusion of students in the study: presence of war-
related trauma, written consent to participate in the study.
Criteria for exclusion of students from the study: refusal to
participate in the study; presence of any concomitant diseases,
musculoskeletal, neurological, or cardiopulmonary diseases
as a result of trauma, or exacerbation of the consequences
of trauma.

All participants in the study sample were involved in the
experiment on the basis of anonymity and confidentiality.
Voluntary written consent to participate in the testing was
obtained.

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

Before the experiment, the participants in the study
sample were instructed on the testing conditions. After
the experiment, the data obtained were reanalyzed and
compared, and a final experimental conclusion was made.
The experimental process was implemented as part of
a university physical education course. The study was a
comparative experiment, in which the experimental factor
was the method of recording the test results. In the first case,
the recording method required instrumental control using a
specially developed tool, and in the second case, a stopwatch
was used.

The maximum speed was measured twice, and the
average time result was used for analysis. To determine the
F8W pace, the number of measured F8W steps was divided
by the F8W time.

Statistical Analysis

The analysis of the research results involved the
use of mathematical statistics methods. The correlation
analysis method was used to measure the strength of the
relationship based on the determination of the intraclass
correlation coefficient (rtt) (Riemann & Lininger, 2018)

and the coefficient of variation (V) between experimental
repetitions. The correlation coefficient was used to establish
the reliability and validity of FSWT, the results of which were
interpreted based on the experimental factor in accordance
with the numerical values obtained.

The time taken to cover the FSW distance, the number
of F8W steps, and the speed of F8W performance were
dependent variables. The significance level was set at p<0.05.

Mathematical statistics methods were used to process,
analyze, and interpret the experimental data using SPSS
Version 22.0 (IBM Corporation).

Results

In conducting the experimental study, we were guided
by the thesis that accurate control of balance and gait
parameters is the basis for assessing the risk of injury after
blast TBI (Sepehry, Schultz & Mallinson, 2024).

The results of our scientific research are presented in a
developed analytical programmable tool for implementing
F8W. The central element of the developed tool is a wireless
autonomous data collection system. The latter is based on
an inertial measurement unit, a sensor system with a neural
network and a processing unit, and a Portenta H7 controller,
which combines the advantages of technological integration
and artificial intelligence.

The inertial measurement unit consists of gyroscopes,
accelerometers, and inclinometers (Mykytyuk et al., 2024).
These components work together to give us a complete un-
derstanding of the student’s movement over the distance. Us-
ing such a unit provides continuous measurements, making
them ideal for tracking movement or body segments in space,
for calculating position, speed, and orientation over time.

A distinctive feature of the wireless autonomous data
collection system is its flexibility to changing operating
conditions, which is critical in dynamic environments.
This ensured accurate measurements during the student’s
movement while performing F8W.

The combination of sensors in the inertial measurement
unit is implemented at several levels based on artificial
intelligence: obtaining data from several sensors, integrating
processed data from different sensors, and combining
conclusions made by individual sensor systems (Mykytyuk
etal.,, 2021).

The next element of the developed analytical
programmable tool for implementing F8W is a system of
sensors with a neural network and a processing unit, which
are located along the test distance. The sensor system
includes acoustic sensors, spatial position sensors, and
proximity sensors. Such a system is an intelligent source
of information of a new generation, characterized by high
accuracy and stability of measurements at any distance and
under any conditions.

The new original Portenta H7 controller is one of the
latest platforms focused on low power consumption, high
computing power, machine learning capabilities, and real-
time communication. The Portenta H7 design involves the
use of machine learning algorithms and streaming video.
A distinctive feature of Portenta H7 is its high performance
and computing speed.

The developed analytical programmable tool for F8W
implementation is used as follows (fig. 2.). An inertial mea-
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Fig. 2. Scheme of Figure-of-8 Walk implementation using a: 1 - student, 2 - inertial measurement unit,
3 - sensor system, with a neural network and processing unit, 4 — microcontroller platform, 5 - infrared
communication lines, 6 - PC

Table 1. Reliability of the of the F8W for students who had suffered war-related injuries (n = 28)

Test tasks stepping and measurement results

Statistical parameters F8WT time ( sec) F8WT steps (number) Pace (number/sec)
T DT T DT T DT
M 8.55 8.22 15.7 14.4 1.83 1.75
S 1.31 0.73 2.11 1.92 0.29 0.35
V (%) 29.4 21.7 27.5 20.1 31.0 20.5
Rtt

reliability 0.401 0.902 0.352 0.855 0.378 0.885
validity 0.255 0.599 0.227 0.581 0.217 0.613

surement unit is placed on the body of the student perform-
ing F8W. In real time, signals measuring the student’s accel-
eration, speed, and position are transmitted via Bluetooth.
As the student moves along the distance, the sensor system,
with a neural network and processing unit, records informa-
tion about the student’s movement along the distance in real
time and transmits it to the microcontroller platform.

The central computing element of the developed
device is the Portenta H7 microcontroller platform, which
performs the functions of collecting test parameters from the
inertial measurement unit and sensor system with flexible
activation, data buffering support, wireless transmission,
and adaptation to various conditions of use.

The wireless autonomous data collection system,
having received the initial control data during the student’s
performance of the F8W, provides their visualization on
the PC screen, auditory feedback through voice outputs, or
vibrotactile feedback to the inertial measurement unit.

In the second stage of our research, the developed
analytical programmable tool for implementing F8W was
tested in practice. The empirical data obtained are presented
in Table 1.

According to the data obtained, which underwent
statistical verification, the effectiveness of using the analytical
programmable tool for implementing F8W is confirmed by
the numerical values of the correlation coefficient (Rtt),
which were found to be “high” in determining the reliability
and validity of F8W.

In contrast, when the results were recorded with a
stopwatch, the reliability and validity values of F8W for

students who had suffered war injuries were at the «low»
and «acceptable» levels.

Discussion

The level of physical activity is determined by factors
that determine the quality of life related to the health status of
various categories of individuals, such as military personnel
(Krushynska, Kohut & Goncharenko 2023; Leland et al.,
2016), veterans with disabilities (Brittain & Green, 2012;
Caddick & Smith, 2014; Shirazipour, Aiken & Latimer-
Cheung, 2017), individuals with blast TBI (Lorenz et al.,
2018; Blavt & Gurtova, 2024). In turn, we agree with our
own research (Pellerin, Wilson & Haegele, 2022; Kuntjoro et
al., 2022; Lieberman, Houston-Wilson & Grenier, 2024) that
the quality of inclusive physical education is recognized as a
factor in restoring students’ health.

Ourresearchis supported by information that innovative
technologies currently play an important role in inclusive
physical education (Toto et al., 2024; Li, 2025; Adeleye, Eden
& Adeniyi, 2024). We agree with the opinion (Alashram,
Padua & Annino, 2022; Jamieson & Wijesundara 2025;
Chaparro-Cérdenas et al., 2018) that the use of innovative
technological tools, in particular AI (Rosa, 2025; Chao,
Yi, Min & Long, 2024), has the potential to improve the
management of complex injuries and conditions, making it
more efficient and effective (Brassel et al., 2021; Pilipovi¢ et
al., 2025).

According to the results of research (O’'Neil et al., 2019;
Romeu-Mejia, Giza & Goldman, 2019), the introduction of
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innovative technologies into the process of restoring bodily
functions lost as a result of trauma has been expanded. These
technologies make it possible to individualize this process
(Farid et al., 2020; Vander Vegt et al., 2022) and objectify
functional assessment (Marmor et al., 2022; Santilli et al.,
2025; Wellons et al., 2022) based on individual monitoring
(Blavt et al., 2023; Jagos et al., 2017; Zhong et al., 2025).
Thus, information on vestibular rehabilitation (Galeno et
al., 2022; Jantz, Davies & Bigler, 2014; Kalderon et al., 2024)
and gait parameter control as a correlator of the vestibular
apparatus (Thorman et al., 2022; Wellons et al., 2022; Blavt
et al., 2024).

Our study is consistent with information (Willingham
et al., 2024; Kalderon et al., 2024) on the formation of
research directions that will shape the future of strategies for
the precise care of people with disabilities. In particular, Al
is emerging as a promising tool for addressing these issues
(Rosa, 2025; Jones, DeRuyter & Morris, 2020), including in
rehabilitation after TBI (Pilipovi¢ et al., 2025).

We support scientific approaches (Jamieson &
Wijesundara 2025; Santilli et al., 2024; Zhou et al., 2024)
that the dynamic relationship between Al and the health
recovery process of people with disabilities continues to
evolve, offering future opportunities to increase inclusiveness
in physical education for students based on monitoring and
assessment data (Wu et al., 2025; Perdomo & Gonzalez,
2025; Vasco Delgado et al., 2025).

The reliability of F8W has been investigated in
populations of older adults (Hess et al., 2010; Coyle et al.,
2020; Nualyong & Siriphorn, 2022); adults aged 60-69
years of different gender groups (Jude & Muskaan, 2024);
with stroke (Wong, Yam & Ng, 2013; Horata et al., 2025;
Kim & Lim, 2012), in neurological disorders (Triolo et al.,
2025), with Parkinson’s disease (Lowry et al., 2022; Soke et
al., 2023); with multiple sclerosis (Fatih et al., 2022; Katirci
Kirmaci et al., 2023).

F8W was tested for the first time to monitor the mobility
of students who had suffered war-related injuries in inclusive
physical education, and an intelligent programmable tool
developed for F8W was also used for the first time.

Conclusions

War is usually associated with life-threatening situations,
which in turn cause a whole range of injuries to both military
and civilian personnel. In the current war with russia, many
Ukrainian military and civilians are injured, in particular as
a result of blast waves or artillery shells. The war in Ukraine,
which has been going on for more than 10 years, despite
being a significant and ambiguous layer of history, is a
driving force for science.

To ensure the reliability of F8W in inclusive physical
education in terms of impartiality and timeliness of control
data, an analytical programmable tool has been developed
for students who have suffered injuries as a result of the
war. The design solution of the analytical programmable
tool presented in the work involved the use of an inertial
measurement unit and a microcontroller platform using
machine learning. We used the combination of sensors in a
measuring unit based on artificial intelligence and machine
learning as a modern, powerful approach to maximizing
the advantages, with the possibility of local execution of

algorithms for recognizing student movement patterns
during exercise.

The research proved that the developed tool for analyzing
the mobility parameters of students who have suffered war
injuries in real time is characterized by excellent accuracy
and reliability of measurements. The effectiveness of F8W
measurement was confirmed based on statistical analysis.
At the same time, the low level of reliability and validity
of measurements using traditional means has been proven,
which is obviously due to the influence of the human factor.

In conclusion, we have grounds to conclude that the
introduction of modern technologies into the process of
monitoring inclusive physical education of students who
have suffered war-related injuries has significant advantages
over traditional methods of recording test results.
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AHaniTMYHMN NporpamMmoBaHuii1 3aci6 NoKpaLeHHA
AOCTOBIPHOCTI TeCTY X0AbOM 3a CXeMol0 «BiCiMKa»
y iHKN103nBHOMY (pi3NYHOMY BUXOBaHHI

Oxkcana braBt'48P, Ili JTeit*“E, Tersana lenbxuucpka'®*®, Map’sau IliTun**P,
Irop BoBk**“P, Onexcangp Iepacumenko®*“?, Mukomna IIpo3ap®®<P, Oner Ipe6ix’<P

'HanionanpHuii yHiBepcuteT «JIbBiBCbka IOMiTeXHiKa»

“[IlaHBAYHCBKMIT YHIBEPCUTET CHOPTY

3JIpBiBCBbKMIT lep>kaBHMI yHiBepcuTeT (isndHOI KynbTypu iMeHi IBana bobepcbkoro
*JIpBiBCHKUII HalliOHATIBHUI YHIBEPCUTET BeTepUHAPHOI MeUIIVIHM Ta Oi0TeXHOIOTii

imeni C. 3. I'>xuiipbkoro

>JIporoOuIbKIIL lep>kKaBHMII NTearoriynmii yHiBepcureT iMeHi [Bana ®panka
’Kam’ sinenib-ITopinbcbkmit HanlioHanbHMI yHiBepcuTeT iMeHi [Bana Orienko

7JIlynpkmii HallioHaIbHUI TeXHIYHUI YHIBEepCUTeT

ABTOpPCHKIMIT BKIAJ: A — Au3aitH gocmipkenHs; B — 36ip ganux; C — crataHanis; D — migroroska pykorcy; E — 36ip komtis

Pedepar. Crarts: 9 ¢, 1 Tabn., 2 puc., 69 mxepern.

Merta foCHifI>)KeHHA 1I071ATa/la B YCTAHOB/IEHHA JOCTOBIPHOCTI TeCTy Xomb0u 3a cxeMoro «Bicimka» Y iHK/IIO3MBHOMY ¢isny-

HOMY BUXOBaHHi 3 BUKOPMCTAHHAM PO3POOIEHOr0 aHAIITUYHOTO IIPOTPAMHOTO 3aC00Yy.

Marepian Ta Mmerogu. JJocifiKeHHs peasi3oBaHO Ha TEOPETMYHOMY Ta eMIipuyHoMy piBHi. Ilemaroriunmii excrepuMeHT

nepep6adaB BUKOPUCTAHHS TeCTY X0fp0u 3a cxemoro «Bicimkar. [JocmimpkyBaHa Bubipka ckmafanach i3 28 cryfeHTiB 1-ro Kypcy
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Iic/1s1 71eTKOI BMOYXOBOI YeperHO-MO3KOBOI TPAaBMII Ta IIC/Is /1erKol BIOYX0BOI YeperrHo-MO3KOBOI TPaBM, YCKIIAJHEHO aKy0o-
POTpaBMOI0, sIKi HAOy/IM TpaBMU BHACTITOK BilTHN.

PesynbraTu. PesynbTaTy HaIlIOro HAyKOBOTO IOLIYKY IPEACTAB/ISIEMO Y pO3pO0/IEHOMY aHA/IITHYHOMY IIPOrPaMOBAHOMY 3a-
co0i 1 peaisalil TecTy XonbOu 3a cxeMomo «BiciMkar. IleHTpaIbHUM €IeMEHTOM KOTPOTO € 0e3pOTOBa aBTOHOMHA CHCTeMa
360py HaHuX, siKa H0OygoBaHa Ha 6a3i iHepLiTHOrO BUMIPIOBaIbHOTO O/IOKY, CUCTEMM JATUYMKIB 3 HelfpoMepesxero, 610Ky 00poOKu
Ta KoHTponepyPortenta H7 J1 sika akyMy/iIo€ repeBary TeXHOJIOTiYHOI iHTerpallii Ta INTYYHOTO iHTE/IEKTY.

IHepIiitHMIT BUMipIOBaIbHUI O/I0K PO3MIIIYETHCA HA TiMi CTY/IeHTa, AKNI BUKOHYE TECT xonbbu 3a cxemow «Bicimka». B
peanbHOMY 4aci CMTHaIM BUMipIOBaHHA NPMCKOPEHH:, MIBUAKOCTI Ta MOJOXKEHHA CTY[eHTa 3 HACTYIIHOIO Iepefiadyelo JaHMUX
yepes inTepderic Bluetooth. IIpu nepecyBanHi cTymeHTa 0 AMCTaHIi], CHCTeMa JaTYNKIB, 3 HeipoMepeXkero Ta 6710KOM 06po6KM
¢ixcye indopmaiiio, Ipo mepemillileHHs CTy/leHTa 110 AMCTaHIil B pea/IbHOMY 4aci Ta Iepefjae Ha MiKpOKOHTPO/IEpHY IIaTHOpMy
Portenta H7, sika Bukonye ¢yHkuii 360py iHdopmaii 3 iHepIiilHOro BUMipi0Ba/bHOrO 610Ky Ta CUCTeMU AATYMKIB 3 THYYKOIO
akTMBaIniew. besgporoBa aBTOHOMHA cycTeMa 300py HAHMX OTPUMABIIN BMXIifHI HaHI KOHTPOIO IPY BUKOHAHHS CTYEHTOM
TecTy, 3abesneuye iXHIO Bisyaisaliio Ha eKpaHi IepCOHANBHOIO0 KOMIT I0Tepa.

BifoBigHO [0 OTpUMMAaHMX JAaHUX, L0 HPOMIININ CTATUCTUYHY NepeBipKy, eeKTUBHICTh BUKOPUCTAHHA aHAIITUIHOTO
IIPOrpaMOBaHOro 3acoby i pearisanii TecTy Xoab6u 3a cxeMoro «BiciMKa»3acBiI4eHO YMCIOBUMM 3HAUEHHAMM IOKa3HMKIB
HaIifIHOCTI Ta Ba/liJHOCTI Ha piBHi «BMCOKMUI» BogHOYac ycTaHOBIEHO HM3bKNII piB€Hb HafIifIHOCTI Ta BaTiJHOCTi BMMipIOBAaHb 3
BUKOPUCTAHHAM TPAAMIiTHNX 3aCO0iB BHACII/IOK BIUINBY TIOACHKOTO YMHHIKA.

BucHoBku. PeanizoBaHuMm JOCIIPKEHHAM [OBEEHO, 1[0 po3pobieHnit 3aci6 st aHaJIi3y mapaMeTpiB MOOGITbHOCTI CTyJIeH-
TiB, AKi OTpUMa/yM TPaBMM BHACTILOK BillHM, B PEXJMi P€aJIbHOIO 9aCy XapaKTePU3YETbCA BUCOKMM PiBHEM [JOCTOBIPHICTI BU-
MipIOBaHb 3 BUKOPUCTAHHIM TeCTy XOf;b011 3a cXxeMoIo «BiciMKa» Ta Mae 3Ha4Hi TlepeBary MOPiBHAHO 3 TPARULIITHUMI METOAMU
¢ikcarii pesy/nbTaTiB TeCTyBaHHS.

KrouoBi cmoBa: cTyfieHT, TpaBMu BiltHu, (isuuHe BUXOBaHHA, iHK/II03iA, KOHTPOJIb, TECTYBaHH:A, TeCT XOIbOU 3a CXeMOI0
«BiciMka», HOCTOBIpHiCTb.
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