24 OLYMPICUS 3 2025

UDC 796.28.76-055.2 (045)
DOI https://doi.org/10.24195/olympicus/2025-3.4

Asauliuk Inna Oleksiivna

Doctor of Science in Physical Education

and Sport, Professor

Dean of the Faculty of Physical Education and Sport

Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical University
ORCID ID: 0000-0001-8119-2726

Kozlovska Svitlana Oleksandrivna

Doctor of Philosophy in Physical Culture and Sport,
Lecturer at the Department of Theory

and Methodology of Physical Education

Pavlo Tychyna Uman State Pedagogical University
ORCID ID: 0000-0001-8696-9354

QUALIMETRY AS ATOOL FOR PROCESSING SCIENTIFIC DATA IN PHYSICAL
EDUCATION AND SPORTS: AMODERN DIMENSION

Relevance of the problem. Qualimetry remains a powerful and promising tool in modern scientific
research, opening up new horizons for objective and systematic analysis of quality in different areas, includ-
ing physical culture and sports. Its further development and integration with other scientific disciplines
and technologies make it possible to overcome existing difficulties and increase the effectiveness of research.

The purpose of the study is to substantiate the data of expert assessment of the significance of motor
qualities that are inherent in biathlon.

Research methods: analysis of literary sources, qualimetry, methods of mathematical statistics.

Research results. The analysis of the results of expert assessment of physical qualities of female biathletes
indicates the dominant role of speed-strength endurance (R=9) as a key factor of competitive efficiency. Its
priority directly correlates with the nature of motor activity in biathlon. The second most important quality,
according to expert data, is strength endurance (R=12). This is due to the direct influence on the speed
of movement on difficult terrain, as well as on the technical preparedness of athletes due to the formation
of the power of push-offs. Speed endurance ranks third (R=15) in the priority list, highlighting its impor-
tance for the dynamic start of the race and maintaining optimal speed throughout the entire distance (e.g. in
a mass start or a chase). The importance of coordination endurance (R=28) was also highly rated, reflect-
ing its role in ensuring the continuous effectiveness of complex locomotor coordination acts throughout
the competition.

Conclusions. Qualimetry allows transforming subjective assessments and qualitative data into objective
numerical indicators. This increases the scientific reliability and reproducibility of research results, making
them less dependent on individual opinions or interpretations. It should be noted that qualimetry trans-
forms approaches to assessing scientific research in the field of physical education and sports, offering new
opportunities to increase the objectivity and reliability of results. During the study of the physical qualities
of female athletes, certain components were identified, such as: speed-strength endurance, strength endur-
ance, speed endurance, coordination endurance, dynamic endurance, static endurance, agility and flexibil-
ity. The expert assessment method identified the weight of motor qualities specific to biathlon.

Key words: management, qualimetry, expert assessment, monitoring, control, physical qualities, model-
ing, training process.

Introduction. Transformation of approaches to the assessment of scientific research in physical
culture and sports is impossible without qualimetry [4]. It offers new opportunities to ensure objectiv-
ity and increase the reliability of results. Challenges of using qualimetry in modern scientific research:
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one of the main challenges is the objective and correct definition of the nomenclature of individual
and complex quality indicators for a specific object of study [5; 6; 8]. Quality is often a multifactorial
concept and its measurement can be complex [9; 10].

Although qualimetry is aimed at objectification, many qualimetric methods (especially at the stages
of determining weighting factors or criteria) may include expert assessments, which are to some extent
subjective. It is important to ensure high qualifications and objectivity of experts [1]. The use of quali-
metric methods requires researchers not only to have knowledge in their field, but also to understand
the basics of qualimetry, metrology, mathematical statistics and possibly work with specialized soft-
ware [2]. Obtaining an integral quality indicator (a single number characterizing the overall quality)
can be difficult in terms of correct interpretation. It is important to understand which factors and with
what weight influence this indicator [3; 7; 11].

The solution to the problem of underuse of qualimetry in scientific research in sports is multifac-
eted and requires a comprehensive approach. Here are some possible ways:

development and standardization of qualimetric methods: it is necessary to create and unify clear, valid
and reliable methods for quantitative assessment of qualitative characteristics in various industries. This
will allow researchers to more easily apply qualimetric approaches and ensure comparability of results;

creation of specialized software: development of accessible and convenient software tools for
qualimetric data analysis. Automation of calculations and visualization will help simplify the process
of applying qualimetry and make it more attractive for researchers;

Integration of qualimetry with other scientific disciplines and technologies: encouraging interdis-
ciplinary research where qualimetry is combined with, for example, biomechanics, big data analysis,
artificial intelligence, etc. This opens up new possibilities for analyzing complex phenomena.

The application of these approaches will help to overcome existing barriers and fully realize
the potential of qualimetry in modern scientific research, in particular in physical education and sports.

The purpose of the work is to substantiate the data of expert assessment of the significance
of motor qualities that are inherent in biathlon.

Research methods: qualimetry, methods of mathematical statistics [1; 2]. The research meth-
odology provided for strict adherence to the ethical standards set out in the Helsinki Declaration
of the World Medical Association «Ethical Principles for Medical Research Involving Human Sub-
jects», which guaranteed the protection of the rights and welfare of the participants.

Results. The study of the physical qualities of female athletes allowed us to identify their specific
components: speed-strength endurance, strength endurance, speed endurance, coordination endur-
ance, dynamic endurance, static endurance, agility and flexibility [2].

An important methodological premise is the understanding of the interdependence of these qual-
ities, where the activation of some determines the manifestation of others. Thus, the effectiveness
of spatial orientation and the variability of ski movements correlate with the level of coordination,
which is the functional basis for agility. At the same time, coordination endurance integrates the abil-
ity to perform complex locomotor patterns for a long time [8].

It should be noted that the physical qualities of athletes function as an interconnected system, where
the manifestation of some directly correlates with the effectiveness of others. For example, the speed
of spatial orientation and the ability to quickly change skiing techniques in response to external
conditions is a manifestation of coordination, which in turn forms the basis for agility. At the same
time, coordination endurance provides support for highly effective performance of these complex
technical elements over long time intervals [3].

Flexibility in biathlon is demonstrated in the technique of movement, rapid changes of positions on
the shooting range and during manipulations with the weapon. Speed is critical on descents and when
overcoming penalty loops, and strength is necessary for effectively overcoming climbs, as well as
maintaining balance on turns and descents [10].

The assessment of the degree of significance of the factors considered in the study was carried
out using the method of ranking systematization of expert responses. According to this procedure,
the factor that received the highest assessment from the expert was ranked first. In cases where several
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factors were recognized by the expert as equivalent, they were assigned the same ranking number.
The final questionnaire data formed the basis for developing a summary table of ranks 1.

An expert assessment of the physical qualities of female biathletes allowed us to rank their
importance for successful competitive activity [6].

Table 1
Distribution of the importance of factors using the rank assignment method
Physical qualities Average rank, R Standard deviation, S SR Place in the ranking
speed-strength endurance 9 0,232 39 1
strength endurance 12 0,214 36 2
speed endurance 15 0,196 33 3
coordination endurance 28 0,119 20 4
agility 35 0,065 11 5
flexibility 37 0,035 6 6
dynamic endurance 38 0,077 13 7
static endurance 42 0,059 10 8

According to the results of the expert assessment of the physical qualities of female biathletes,
speed-strength endurance (R=9) was recognized as a priority for competitive activity, since it most
fully reflects its nature.

The second most important value, according to experts, is strength endurance (R=12). This is
explained by the fact that the speed of movement on rough terrain (climbs, descents) directly depends
on the power of the push-offs with the legs and arms, and the technical preparedness of biathletes
correlates with strength indicators.

Speed endurance ranks third (R=15), being important for effectively covering the distance, in
particular for quickly taking an advantageous position and maintaining a stable high speed throughout
the race (for example, in a mass start or a race behind the leader).

No less significant is coordination endurance (R=28), which manifests itself in continuous dynamic
and complex coordination locomotor activity throughout the entire distance.

Based on the data obtained, an assessment of the consistency of expert opinions was carried out
using the concordance coefficient (W). The calculated value W=0.796 indicates a high level of expert
agreement. The statistical significance of this coefficient was verified using the Pearson consistency
criterion (y2). With df=7 and the given level of significance =0.05, the calculated value of y2=33.44
significantly exceeds the critical table value of 14.07. Consequently, the concordance coefficient
W=0.796 is considered statistically significant (p<0.05), which confirms the non-randomness
of the obtained results and their suitability for further scientific use.

Conclusions. Qualimetry allows transforming subjective assessments and qualitative data into
objective numerical indicators. This significantly increases the scientific reliability and reproducibility
of results, reducing their dependence on individual interpretations.

During the study of the physical qualities of female biathletes, we identified the following key
components: speed-strength, strength, speed, coordination, dynamic and static endurance, as well as
agility and flexibility. Using the expert assessment method, we determined the significance of each
of these motor qualities specific to biathlon. However, the analysis of the ranked physical qualities
and their comparison with the physical fitness indicators showed an interesting feature: the experts
did not single out special endurance as a separate significant quality. This fact requires further
consideration, because a significant part of scientific sources emphasizes the leading role of special
endurance in ensuring great sports achievements in biathlon. We assume that these differences in
views are a consequence of differences in the theoretical basis and practical experience of both experts
and researchers.

In our opinion, qualimetry is an indispensable tool for increasing scientific validity, practical
efficiency and managerial transparency in the field of physical culture and sports. Its further
development and integration open up broad prospects for progress.
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Acaymok Inna, Koznoscbka Caitiiana

KBAJIMETPIA IK IHCTPYMEHT OBPOBKHW HAYKOBUX JIAHUX YV ®I3UYHIN
KYJBTYPI TA CIIOPTI: CYYACHUM BUMIP

Axmyanvnicms npoonemu. Keanimempis 3anuuiacmocs NOMYJICHUM M NEPCHEKMUBHUM iHcmpy-
MEHIMOM Y CYUACHUX HAYKOBUX 00CTIONCEHHSAX, BIOKPUBAIOYU HOBI 2OPU3OHMU Ol 00'€EKMUBHO2O
Ma_CUCTIEMHO20 AHAMI3Y AKOCME 6 PIZHUX cghepax, exmouarouu Qizuuny Kynomypy ma cnopm. Ii
nOO0ANLUULL PO3BUMOK MA THMe2payis 3 IMUUMU HAYKOBUMU OUCYUNTTHAMU MA MEXHON02IAMU 0alonb
3mo2y donamu iCHyo4i mpyoHowi ma niosuwysamu eqheKmusHicmes 00CII0HCEHD.

Mema pobomu — o6IpyHmMy8anHs OAHUX eKCNEePMHO20 OYIHIOBAHHS 3HAYYUJOCMI PYXOBUX SAKOCMEl,
NPpUMAMAHHUX OiamioH).

Memoou 0ocnioxcenna: ananiz 1imepamypuux 0xcepei, Keaiimempis, Memoou MamemamudHoi
CMAamucmuxu.

Pezynomamu oocnioxycenns. Ananiz pe3ynivmamie eKCnepmHuo2o OYin8aHHs QI3UUHUX AKOCTel
biamnonicmox ceiouumes npo OOMIHYIOUY POl WEUOKICHO-CUN060i sumpuearocmi (R=9) ax kuio-
406020 YUHHUKA 3MA2aNbHOI ehpekmusrocmi. i npiopumemHicmes NpAMO KOPeNoe 3 XapaKmepom
Pyxoeoi disnbHocmi y Oiamaoui. [[pyeoro 3a 3nauywicmmo aKicmio, 32i0H0 3 eKCHepmMHUMU OAHUMU,
€ cunosa eumpueanicmo (R=12). ILle 3ymosneno ii 6be3nocepeonim 6NIUB0OM HA WBUOKICMb nepecy-
8AHHS CKIAOHUM DENbEPOM, A MAKONHC HA MEXHIUHY NIO20MOBIIEeHICIb CHOPMCMEHOK Yepe3 (hopmy-
8aHHA nomydcHocmi 8iowmosxysans. Llleudkicna eumpueanicmo 3atmac mpemio nosuyio (R=15)
V npiopumemuHomy nepeiiky, wo NiOKpecitoe ii 3HaueHHs 05l OUHAMIYHO20 NOYAMKY 2OHKU Ma Nio-
MPUMAHHSA ONMUMATbHOT WBUOKOCMI Npomsieom yciei oucmanyii (Hanpuxiao, y mac-cmapmi yu
nepezonax 3a nioepom). Bascnusicme koopounayiiinoi eumpusanocmi (R=28) maxooic 6yna ucoko
oyiHeHa, ujo 8i0odpadicac ii ponwv y 3abe3neuenti be3nepepsHoi epekmusHocmi cKia0HOKOOPOUHAYi-
UHUX IOKOMOMOPHUX AKMI8 YNPOOOBIHC 3MA2AHD.

Bucnosku. Ksanimempis dae 3moey nepemeoprogamu cy0'eKmugHi oyinKu ma sKiCHi OaHi Ha
00'exmueni yucnosei noxkasnuxu. Lle niosuwye naykogy 0ocmogipuicmos ma 8i0meoprosaHicms pe3yib-
mamie O0CNIONCEHHs, POONAYU IX MEHU 3ANeHCHUMU 8I0 THOUBIOYANbHUX OYMOK abo inmepnpema-
yiu. I1i0 uac oocnioscennsn pizuunux axocmeti CHOPMCMEHOK 0)10 BUOKPEMIEHO NeGHI iIX CKIAOHUKU.
WBUOKICHO-CUNOBY BUMPUBATIICMb, CULOBY BUMPUBATICb, WEUOKICHY SUMPUBALICIb, KOOPOUHA-
YIUHY SUMPUBANICIb, OUHAMIYHY BUMPUBATICMb, CIMAMUYHY SUMPUBATICMb, CNPUMHICMb | CHYY-
Kicmb. Memooom excnepmno2o oyiH8anHs 10eHMUPDIKOBAHO 8A2OMICMb PYXOBUX AKOCMELll, Cneyu-
Giunux ons biamiony.

Knwuoegi cnoea: ynpaeninus, xeanimempis, ekcnepmua oyinka, KOHmpo.v, Qisuyni akocmi, mpe-
HY8ANbHUU Npoyec.
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