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Поздравни говор на отварању Тринаесте међународне научне конференције: 

 Антрополошки и теоантрополошки поглед на физичке активности. 

19. март 2026. године 

 
Драге колегинице и колеге, 
Поштоване даме и господо, 

Драги студенти, 
 

Добро дошли на Тринаести међународну научну конференцију „Антрополошки и 
теоантрополошки поглед на физичке активности“.  

Дозволите ми да прво, у име организатора, пожелим свима добродошлицу и пријатан боравак на 
Копаонику. 

Ова конференција одржава се у сарадњи са Факултетом за спорт и физичко васпитање 
Универзитета у Приштини-Косовска Митровица; Факултетом за физичко васпитање и спорт 
Универзитета у Источном Сарајеву; Факултетом за спорт и физичко васпитање Универзитета у 
Нишу; St. Cyril and St. Methodius University of Veliko Tarnovo Department of Theory and Methods of 
Physical Education; Academic Network for Sports of China-CEEC Higher Education Institutions 
Consortium; ФИЕПС Србија и Асоцијацијом „Спорт за све“ Србије. Између осталих, учесници 
Конференције су професори и студенти из Бугарске, Румуније, Турске, Шпаније, Грчке, Републике 
Српске и Србије у оквиру Erasmus+ BIP 2023-1-BG01-KA171-HED-000138348 под називом „Student 
communication through sports activities and science in winter resorts“.  

У припреми ове Конференције, настојали смо да створимо услове да се  на њој размотре нека 
актуелна питања и изложе резултати најновијих истраживања која се тичу теоријског, физичког, 
медицинског, методичког и других аспеката активности у физичком образовању, спорту, 
рекреацији и кинезитерапији. У том циљу, на данашњу Конференцију позвали смо компетентне 
универзитетске наставнике и истраживаче релевентних научних области из наше земље, 
региона и иностранства. Зато вама, који сте се одазвали овом позиву и који данас присуствујете 
почетку рада конференције, најлепше се захваљујем. 

У досадашњим истраживањима у физичком васпитању, спорту, рекреацији и кинезитерапији има 
све више добрих резултата, али и питања која стално траже нове и промишљене одговоре и 
решења. То је и смисао ове Конференције и сличних научних скупова, да се изложе резултати 
сопствених истраживања, да се дође до нових сазнања, међусобно се информишемо и 
разговарамо о актуелним питањима и могућим правцима унапређења наставе физичког 
васпитања, спорта, рекреације и кинезитерапије као и будућих истраживања у овим областима. 
Потребно је стално тражити боља решења и нове моделе за предстојеће изазове у овим научним 
областима. Многа од њих су већ на видику, као што су: у ком правцу усмеравати децу и младе када 
нове технологије све више потискују физичку активност, како редефинисати постојеће 
друштвене матрице у спорту, нарочито образовне курикулуме у физичком васпитању; како 
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дефинисати нове моделе друштвене организације у физичком васпитању и спорту. Многи 
лекари, као и други стручњаци све више упозоравају на проблем недовољне физичке активности, 
која узрокује многе здравствене проблеме који последњих година све више долазе до изражаја, 
нарочито болести мишићно-коштаног система и везивног ткива, као и других поремећаја и 
деформација човековог тела.  

Због тога, спорт и физичко васпитање нису само научне и васпитно образовне теме, већ и 
друштвене теме, које траже и друштвено одговорно понашање у савременим условима живота. 
Зато ћу се овом приликом посебно осврнути на физичко васпитање, јер оно чини окосницу наших 
интересовања и саставни је део општег и хуманистичког образовања и васпитања које је 
неопходно човеку у савременом друштву. Оно није вредносно неутрално, јер је потребно развити 
позитиван однос према физичким активностима и спорту, нарочито код деце. Потребно је да се 
сазнања која се стичу у васпитно-образовном процесу прихвате и уграде у лично понашање и 
непосредно примењују. Та знања имају двоструку функцију. Прво, човек стиче знање о смислу и 
садржају физичких активности, упознаје себе и своје моторичке способности и друго, вежбањем 
подстиче и развија своје физичке потенцијале, радну способност и побољшава укупно своје 
здравствено стање. Ове карактеристике физичког васпитања изражавају се истовремено и на 
друштвеном плану, јер здравствено стање нације у великој мери зависи од друштвеног уређења 
наставе, васпитно-образовних циљева и садржаја у физичком васпитању, као и начина њихове 
реализације.  

Већ дуже време је у нашој земљи изражена тенденција потискивања физичког васпитања из 
школа и импровизацијом наставе из овог наставног предмета, а из универзитетског образовања 
оно је потпуно искључено. Уместо наставе физичког васпитања у школи, све се више намеће 
"култура теретане", као чинилац конзумистичке културе потрошачког друштва и нов стил 
живота у коме се истиче естетска репрезентација људског тела, као и различите вредности нових 
поткултура. Овај вид вежбања је непосредно повезан са индивидуалним афинитетима и 
амбицијама, али је у суштини удаљен од генеричке суштине физичког вежбања и спорта, јер 
култура теретане свој однос према људском телу све више везује за медицинску и фармацеутску 
пажњу, козметику, начин исхране и инстант програме за мршављење. Зато култура теретане, без 
обзира на многе своје позитивне ефекте, не може никако надоместити организовано физичко 
вежбање у друштву која своје упориште мора наћи у настави физичког васпитања, 
континуираног вежбања и школског спорта. 

У том контексту, сваки напор за реафирмацију физичког васпитања у школи је од великог значаја. 
Овом приликом, указујем и на два веома позитивна и занимљива примера новог приступа 
школском спорту. Реч је о увођењу програма "Свакодневни спорт", чији је циљ да деца 
свакодневно имају физичку активност као и пројекат "свакодневни телесни одгој" у основне 
школе, према коме ће по један сат свакодневно бити посвећен физичком васпитању. Све ово 
указује да и најодговорнији људи све више увиђају потребу о неопходности веће физичке 
активности деце и зато је добро што они указују на озбиљнији приступ физичком васпитању у 
школи, јер  друштву су потребни не само образовани људи, већ и здрави, навикнути да 
континуираном физичком активношћу одржавају своје здравље и развијају своје радне 
потенцијале. Ми се морамо борити на свим нивоима друштвене организације за успостављање 
културе  здравог начина живота у коме физичка активност има централно место. Основни 
предуслов за то је успостављање физичког васпитања од предшколских установа до краја 
институционалног образовања, укључујући и универзитетско образовање. Зато, је неопходно да 
се организовано физичко вежбање врати на универзитет.  

И не само то. Нама су потребни и универзитетски спортски центри, какви постоје на многим 
универзитетима у свету, и на истоку и на западу. У таквим центрима се стварају услови да се 
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универзитетска настава физичког вежбања оптимално реализује. Уједно, универзитетски 
спортски центри су место где се развијају многи спортови и познато је у свету да спортисти који 
постижу врхунске резулатате потичу управо из оваквих центара. 

Драге колегинице и колеге, 

Многа од поменутих питања заслужују нашу пажњу, али овом приликом истакао бих и питање 
утицаја вештачке интелигенције (AI) у настави физичког васпитања, физичке рекреације и 
спорта. Утицај AI је све видљивији у области образовања и васпитања. AI доноси, али ће тек 
донети револуционарне промене у образовању, пружајући могућности за персонализацију 
наставе, ефикаснију организацију рада наставника и побољшање доступности образовања.  

Интенција ове научне конференције јесте да пружи одговоре на многа стручна питања физичког 
вапитања, спорта и рекреације али уједно и да скрене пажњу друштвеној јавности, да се 
физичким активностима мора посветити много већа пажња. То је императив здравственог стања 
друштва и наше биолошке егзистенције. 

Желим вам пуно успеха у раду током Конференције. 

 

Prof. Dr. Veroljub Stanković  

Welcome speech at the opening of the Thirteenth International Scientific Conference: 

Anthropological and theoanthropological view on physical activity. March 19, 2026 

 

Dear colleagues,  

Ladies and Gentlemen,  

Dear students, 

 

Welcome to the Thirteenth International Scientific Conference “Anthropological and 

Theoanthropological View on Physical Activity”.  

On behalf of the organizers allow me to wish everyone a welcome and pleasant stay on Kopaonik.  

This conference is organized in cooperation of the Faculty of Sport and Physical Education University 

of Pristina in Kosovska Mitrovica; Faculty of Physical Education and Sport University of East 

Sarajevo; Faculty of Sport and Physical Education University of Niš; Department of Theory and 

Methods of Physical Education St. Cyril and St. Methodius University of Veliko Tarnovo; Academic 

Network for Sports of China-CEEC Higher Education Institutions Consortium; FIEPS Serbia and the 

Association “Sport for All” of Serbia. Among others, the participants of the Conference are professors 

and students from Bulgaria, Romania, Turkey, Spain, Greece, Republika of Srpska and Serbia within 

the framework of Erasmus+ BIP 2023-1-BG01-KA171-HED-000138348 entitled "Student 

communication through sports activities and science in winter resorts". 

During the preparation of this Conference, the conditions were created for discussing some current 

issues and presenting the results of the latest research concerning theoretical, physical, medical, 

methodological and other aspects of activities in physical education, sports, recreation and 

kinesitherapy. To this end, to today's Conference competent university teachers and researchers in 
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relevant scientific fields from our country, the region and abroad were invited. Therefore, I would like 

to express my deepest gratitude to you, who have responded to this invitation and who are attending 

the opening of the Conference today.  

In the research in physical education, sports, recreation and kinesitherapy, there are more and more 

good results, as well as questions that constantly require new and thoughtful answers and solutions. 

That is the purpose of this Conference and similar scientific gatherings. To present the results of our 

own research, to gain new knowledge, to inform each other and discuss current issues and possible 

directions for improving the teaching of physical education, sports, recreation and kinesitherapy, as 

well as future research in these areas. It is necessary to constantly seek better solutions and new models 

for the upcoming challenges in these scientific areas. Many of them are already in sight, such as: in 

which direction to direct children and young people when new technologies are increasingly 

suppressing physical activity, how to redefine existing social matrices in sports, especially educational 

curricula in physical education; how to define new models of social organization in physical education 

and sports. Many doctors, as well as other experts, are increasingly worried about the problem of 

insufficient physical activity, which causes many health problems that have become increasingly 

apparent in recent years, especially diseases of the musculoskeletal system and connective tissue, as 

well as other disorders and deformations of the human body. 

Therefore, sports and physical education are not only scientific and educational topics, but also social 

topics, which also require socially responsible behavior in modern living conditions. That is why the 

focus will be on physical education on this occasion. It forms the backbone of our interests and is an 

integral part of general and humanistic education and upbringing that is necessary for a person in 

modern society. It is not value-neutral, because it is necessary to develop a positive attitude towards 

physical activities and sports, especially among children. It is necessary for the knowledge acquired 

in the educational process to be accepted and incorporated into personal behavior and directly applied. 

This knowledge has a dual function. First, a person acquires knowledge about the meaning and content 

of physical activities, gets to know himself and his motor abilities, and second, through exercise he 

stimulates and develops his physical potential, working capacity and improves his overall health. 

These characteristics of physical education are simultaneously expressed on a social level, because 

the health status of a nation largely depends on the social organization of teaching, educational goals 

and content in physical education, as well as the methods of their implementation. 

For a long time, there has been a tendency in our country to suppress physical education from schools 

and improvise teaching of this subject, and it has been completely excluded from university education. 

Instead of teaching physical education in schools, "gym culture" is increasingly imposed, as a factor 

of the consumerist culture of the consumer society and a new lifestyle in which the aesthetic 

representation of the human body is emphasized, as well as the different values of new subcultures. 

This type of exercise is directly related to individual affinities and ambitions, but is essentially distant 

from the generic essence of physical exercise and sport, because gym culture increasingly ties its 

relationship to the human body to medical and pharmaceutical care, cosmetics, diet and instant weight 

loss programs. Therefore, gym culture, regardless of its many positive effects, can in no way replace 

organized physical exercise in a society that must find its footing in physical education classes, 

continuous exercise and school sports. In this context, every effort to reaffirm physical education in 

schools is of great importance. On this occasion, I would like to point out two very positive and 

interesting examples of a new approach to school sports. These are the introduction of the "Everyday 

Sports" program, the goal of which is for children to have daily physical activity, as well as the 
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"Everyday Physical Education" project in primary schools, according to which one hour will be 

dedicated to physical education every day. All this indicates that even the most responsible people are 

increasingly recognizing the need for greater physical activity among children, and it is therefore good 

that they are indicating a more serious approach to physical education in schools, because society 

needs not only educated people, but also healthy people, accustomed to maintaining their health and 

developing their work potential through continuous physical activity. We must fight at all levels of 

social organization to establish a culture of a healthy lifestyle in which physical activity has a central 

place. The basic prerequisite for this is the establishment of physical education from preschool 

institutions to the end of institutional education, including university education. Therefore, it is 

necessary to return organized physical exercise to the university. 

We also need university sports centers, such as exist at many universities in the world, both in the East 

and in the West. Such centers create the conditions for the optimal implementation of university 

physical education. At the same time, university sports centers are a place where many sports are 

developed, and it is known in the world that athletes who achieve top results come from such centers. 

Dear colleagues,  

Many of the above issues deserve our attention. On this occasion, I would like to highlight the issue 

of the impact of artificial intelligence (AI) in teaching physical education, physical recreation and 

sports. The impact of AI is increasingly visible in the field of education.  

AI is bringing, but will only bring revolutionary changes in education, providing opportunities for 

personalization of teaching, more efficient organization of teachers' work and improving the 

accessibility of education.  

The intention of this scientific conference is to provide answers to many professional questions of 

physical education, sports and recreation, but also to draw the attention of the public to the fact that 

much greater attention must be paid to physical activities. This is an imperative for the health of 

society and our biological existence.  

I wish you much success in your work during this conference. 
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GLOBAL PHYSICAL EDUCATION INNOVATIONS TRENDS: 
INTERNATIONALIZATION, PHYSICAL LITERACY AND HOLISTIC EDUCATIONAL 

STRATEGIES 
 

Antala Branislav1, Sedlaček Jaroslav2  
1Faculty of Physical Education and Sports, Comenius University in Bratislava, Slovakia 
2Department of Sports Kinanthropology, Faculty of sports, Presov University, Slovakia 

 
Abstract: Global innovation in physical education (PE) is marked by a shift towards a more holistic, inclusive, quality 
and technologically integrated approach, moving beyond traditional competitive sports to prioritize lifelong health, 
mental well-being, and personalized learning. As global PE innovations trends against sedentary lifestyle and physical 
inactivity of children and youth we can consider: 1. Supporting Internationalization of PE; 2. Building Active Schools; 
3. Focusing on Quality Physical Education; 4. Developing Physical Literacy in PE; 5. Accepting Inclusion in PE; 6. Using 
New Technologies and Artificial Intelligence in PE; 7. Implementation of Holistic Educational Strategies in PE In my 
presentation I would like to be focused only on these three selected trends: Internalization of PE International 
organizations made many global projects focused on international monitoring of quality PE. One of the newest is 
project Global Observatory of PE – GoPE! prepared by University of Lisboa and its partners. GoPE! is a global network 
of physical education and physical activity researchers, policymakers, and practitioners, founded in 2023, GoPE! 
produces and analyses reliable, high-quality, and up-to-date global data on physical education and school based 
physical activity policy, surveillance, and research. Physical Literacy Physical Literacy is described by International 
Physical Literacy Association (IPLA) as the motivation, confidence, physical competence, knowledge and 
understanding to value and take responsibility for engagement in physical activities for life. Holistic Educational 
Strategies One of the most important strategies is Project Based Learning. Project Based Learning is a teaching method 
in which students gain knowledge and skills by working for an extended period of time to investigate and respond to 
an authentic, engaging, and complex question, problem, or challenge. As a result, students develop deep content 
knowledge as well as critical thinking, collaboration, creativity, and communication skills.  
 
The study is supported by VEGA Agency of the Ministry of Education, Research, Development and Youth of the SR with 
number 1/0748/26 and title “Project Based Learning in Physical and Sports Education on 2nd and 3rd Cycle of 
Primary School and its Impact to Motor, Cognitive and Emotional Development of Pupils". 
Pupils".   
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SPORT AND PHYSICAL EDUCATION, PHYSICAL EDUCATION AND SPORT – 
LEARNING IS LEARNING 

 
Grecic David  

Institute for Behaviour, Sport and Rehabilitation, University of Lancashire, United Kingdom 

 
Abstract: Around the world the roles and purposes of sport and PE can be seen as the same, similar, or complete 
opposites.  Therefore, depending on the context and culture in which they operate learning from each area can lead, 
influence or be absent in the other.   This presentation shares evidence-based research from both sport and PE with 
examples of how it is being translated and applied in both disciplines with positive impacts.  Professor Grecic 
introduces studies from his research centres and institute and shares his insight into how the learning gained so far 
can effectively cross over and be applied to others in related areas.   He describes his team’s work within schools and 
sports organisations focussing upon professional development, talent development and pedagogy.  Finally, he offers 
frameworks and models that can be modified and used by PE teachers, sports coaches, fitness professionals, managers 
and leaders ensuring this important knowledge can be exchanged across subject boundaries.  
Key words: Epistemology, Culture, Sports performance, Pedagogy 

 
 

SPORT I FIZIČKO VASPITANJE, FIZIČKO VASPITANJE I SPORT – UČENJE JE UČENJE 
 

Grecic David 
 
Sažetak: Širom sveta uloge i svrhe sporta i PE mogu se posmatrati kao iste, slične ili potpune suprotnosti.  Stoga, u 
zavisnosti od konteksta i kulture u kojoj posluju, učenje iz svake oblasti može dovesti, uticati ili biti odsutno u drugoj.   
Ova prezentacija deli istraživanja zasnovana na dokazima iz sporta i PE sa primerima kako se prevodi i primenjuje u 
obe discipline sa pozitivnim uticajima.  Profesor Grečić uvodi studije iz svojih istraživačkih centara i instituta i deli svoj 
uvid u to kako do sada stečeno učenje može efikasno da pređe i primeni se na druge u srodnim oblastima.   On opisuje 
rad svog tima u školama i sportskim organizacijama fokusirajući se na profesionalni razvoj, razvoj talenata i 
pedagogiju.  Konačno, on nudi okvire i modele koji se mogu modifikovati i koristiti od strane nastavnika PE, sportskih 
trenera, fitnes profesionalaca, menadžera i lidera koji osiguravaju da se ovo važno znanje može razmenjivati preko 
granica predmeta.  
Ključne reči: epistemologija, kultura, sportske performanse, pedagogija  
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ASSESSMENT AND TRAINING OF FUNCTIONAL INTER-LIMB ASYMMETRIES  
IN FOOTBALL PLAYERS 

 
Moreno Azze Alejandro 

Department of Musical, Visual and Physical Expression, University of Saragosa, Spain 
 
Abstract: Over the last years, between-limb asymmetries of team athletes have generated a great deal of interest in 
the scientific literature, as well as their association with performance, especially in those tests such as strength, power, 
jumping, leg stiffness, dynamic balance and sprinting. To determine the effects on between-limb asymmetries of team 
sports athletes, training methods of strength, balance, CORE stability, eccentric overload, isoinertial devices, and cable 
resistance training have been developed. The main aim of this doctoral thesis was to enhance the knowledge of 
functional asymmetries in football players, with special emphasis on analyzing the reliability and validity of 
performance tests and their real application to team sports, and to design specific training interventions according to 
their characteristics. Based on this, the following studies were carried out:(a) Comparison of three unilateral strength 
training strategies on jumping and between-limb asymmetries in football players (article 1); (b) Comparison of three 
eccentric overload training strategies on power output and limb asymmetry in young football players (article 2); (c) 
Effects of three combined training interventions on jumping, change of direction, power output and limb asymmetry 
in young football players (article 3). The main findings of this doctoral thesis are: (a) Unilateral eccentric overload 
training programs were shown to substantially improve performance in concentric and eccentric, mean and maximal 
power, as well as bilateral jumping; (b) Those groups that started the eccentric overload training program with the 
weaker leg showed a moderate reduction in concentric and eccentric mean and maximal power asymmetry, as well as 
unilateral jumps, especially in those composed of several jumps with the same leg; (c) Those groups that began the 
combined training program with the weaker leg showed a performance improvement in unilateral horizontal and 
vertical jumps; (d) Better results in mean concentric power were obtained in both legs in the group that performed 
the double volume with the weaker leg in the eccentric overload training program; (e) A reduction of between-limb 
asymmetries in the triple jump and change of direction could be observed in the group that performed the double 
volume with the weaker leg after a combined training program. The results obtained in this doctoral thesis show us 
that, when performing a unilateral strength training program, it would be recommended to start this program with 
the weaker leg, as this improves the performance variables. At the same time, it is suggested that performing double 
volume on the weaker leg in these training programs will only obtain better results in inter-limb reduction in those 
performance variables related to specific football skills, such as jumps or change of direction. 
Key words: Functional asymmetries; inter-limb asymmetry; soccer players; unilateral strength training; eccentric 
overload training; jump performance; return to play. 

  



Anthropological and theo-anthropological view on physical activity 

10 
 
 
 

TOWARD PERSONALIZED EXERCISE PROGRAMS FOR ENHANCING HEALTH AND 
PERFORMANCE 

 
Paravlić Armin  

 Faculty of sport, University of Ljubljana, Slovenia 

 
Abstract: Exercise interventions, such as aerobic training, resistance training, and high-intensity interval training, 
have proven effective both in reducing the risk of developing non-communicable diseases and in improving health 
outcomes in those already affected. However, despite high-quality evidence from randomized controlled trials, a 
research gap remains because there is large individual variability in responses to exercise interventions. In both studies 
and practice, a subgroup of people is often found who do not respond to physical activity in the same way as the general 
population. These individuals are typically called “non-responders” or “low responders,” since they do not achieve the 
expected improvements in fitness, body composition, or other health-related parameters after a period of structured 
training. This phenomenon also appears in athletes, for whom various training protocols are tested to enhance 
performance. The lecture will delve into factors that contribute to a lack of response to exercise in certain individuals 
and will present a methodological framework to address this research question. Such knowledge will enable 
researchers and clinicians to prescribe more individualized exercise programs and thereby improve their effectiveness 
Key words: Exercise prescription, aerobic training, resistance training, responders, non-responders 
 
Acknowledgment: The lecture was inspired by project findings financially supported by the Development Fund of the 
University of Ljubljana (Project IDs: 802-15/2023-5 and 005-1/2023; Project Lead: Assist. Prof. Dr. Armin Paravlić). 
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THE PARADOX OF EXERCISE. LESSONS LEARNED ABOUT PROBLEMATIC EXERCISE 
 

Sicilia Camacho Álvaro  
Health Research Center and Education Department, Universidad de Almería, Spain 

 
Abstract: Over five decades of scientific research have presented evidence that demystifies the idealization of 
unconditional physical commitment, revealing a paradox where healthy behavior such as exercise can become 
destructive to the individual. Through the concept of problematic exercise, this presentation will describe some lessons 
learned from research that help us understand why a pattern of activity that should promote well-being can lead to 
functional deterioration and profound maladjustment in the individual. A key issue is to understand that the core of 
this possible pathology does not lie in the volume and/or intensity of training, but in loss of control and degraded 
motivation, where the behavior acts as an emotional refuge or escape mechanism from psychological deficiencies and 
unresolved life conflicts. This phenomenon transcends the individual, being a manifestation of a culture of 
performativity that exalts metric achievements and visibility, allowing compulsive patterns to be socially validated as 
signs of self-control or discipline. Finally, it should be noted that self-report questionnaires are insufficient to capture 
the complexity of this possible disorder, defending the need for an in-depth clinical evaluation that analyzes the 
subjective meaning and actual damage in the individual's life. Therapeutic intervention, therefore, should not aim to 
suppress movement, but rather to restore autonomy and address unmet psychological needs, facilitating the return of 
exercise to its place as a harmonious and flexible activity in the individual's life. 
Key words: behavioral addiction, exercise addiction, dependence, commitment to exercise, mental disorder 
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ATHLETE HYDRATION: THE INVISIBLE PERFORMANCE ENHANCER 
 

Mazić Sanja, Đelić Marina  
Department of Sports Medicine, School of Medicine, University of Belgrade, Serbia  

 
Abstract: Hydration status is a fundamental physiological determinant of athletic performance and athlete health, 
yet it remains frequently underestimated in both scientific research and applied sports practice. Even mild 
dehydration, defined as a body mass loss of approximately 1–2%, has been consistently associated with impairments 
in endurance performance, muscular strength and power, cognitive function, and thermoregulatory efficiency, while 
severe dehydration exceeding 10% of body mass may lead to life-threatening outcomes. Despite substantial scientific 
evidence, hydration is often overshadowed by more visible performance-related factors such as nutrition, 
supplementation, training load, and recovery strategies. In addition, hydration practices in sport are frequently 
influenced by misconceptions, including exclusive reliance on thirst as a regulatory signal, inappropriate fluid 
overconsumption, and misunderstandings regarding the role and composition of sports drinks. In accordance with 
current recommendations of the American College of Sports Medicine (ACSM) and the International Olympic 
Committee (IOC), hydration as an essential, evidence-based component of performance optimization in athletes. Key 
physiological roles of body water are maintenance of cardiovascular stability, support of metabolic and cellular 
processes, regulation of body temperature, and preservation of neuromuscular function during physical exertion. As 
highlighted in ACSM and IOC consensus statements, the physiological response to dehydration is determined by the 
interaction between hydration status, sweat rate, electrolyte balance, and environmental stressors such as heat, 
humidity, cold exposure, and altitude. Pronounced interindividual variability in sweat rate and sweat electrolyte 
composition further underscores the limitations of generalized hydration prescriptions and the necessity for 
individualized hydration strategies. Nevertheless, general evidence-based recommendations for pre-exercise, intra-
exercise, and post-exercise hydration can be applied with consideration of sport-specific demands, exercise intensity, 
environmental conditions, and athlete characteristics. Hydration should therefore be recognized as an “invisible” but 
powerful performance enhancer, contributing to improved athletic performance, reduced risk of heat-related illness, 
optimized recovery, and long-term athlete health. 
Key words:  athletes, sport performances, dehidratation, rehidratation 
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WHITE ELEPHANT SYNDROME IN WINTER SPORT INVESTMENTS: WHEN SNOW 
MELTS BUT COSTS REMAIN 

 
Fişne Mücahit 

Faculty of Sport Sciences, Sivas Cumhuriyet University, Türkiye  
 

Abstract: Across the world, many sport facilities including stadiums, arenas, ski jumps, ice rinks, and Olympic venues 
have been constructed as symbols of progress, prestige, and international visibility. Despite their advanced engineering 
and high construction costs, a significant number of these facilities remain largely underutilized after major events, 
reflecting a phenomenon widely known as white elephant syndrome. White elephant syndrome is an informal term 
used in management, economics, and public policy to describe projects or investments that are expensive to build and 
maintain yet generate limited long-term value and are difficult to repurpose or abandon. In the context of sport 
facilities, it refers to large-scale infrastructures that deliver minimal sustained social and sporting benefits while 
continuing to impose substantial economic, environmental, and operational burdens on public authorities. Winter 
sport facilities are particularly vulnerable to this syndrome due to their seasonal nature, high maintenance 
requirements, and strong dependence on climatic conditions. Facilities designed primarily for mega-events often 
exceed local and regional demand, resulting in long-term underutilization. To mitigate these risks, investment 
decisions should be guided by demand-driven, flexible, and sustainability-oriented planning rather than prestige-
based or political motivations. Comprehensive needs assessments and realistic long-term cost–benefit analyses are 
essential to ensure alignment with participation levels and post-event usage. Additionally, the development of multi-
purpose and adaptable venues, the use of temporary or modular structures, and the regional sharing of highly 
specialized facilities can significantly reduce the likelihood of white elephant outcomes. Incorporating environmental 
considerations, climate adaptation strategies, and legacy planning further enhances long-term viability. 
In conclusion, white elephant syndrome in winter sports reflects not a failure of sport, but a failure of strategic 
planning. The central challenge is no longer how impressive facilities appear, but how sustainable, functional, and 
socially relevant they remain over time. 
Key words: sport facilities, winter sports, white elephant syndrome, cost-benefit, long-term benefit 
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NEUROROBOTIC REHABILITATION: INTEGRATING BIOMECHANICS, MOTOR 
CONTROL, ROBOTICS, AND NEUROPLASTICITY IN CONTEMPORARY CLINICAL 

PRACTICE 
 

Bubanj Saša  
Faculty of sport and physical education, University of Niš, Serbia 

 
Abstract: Neurorobotic rehabilitation represents one of the most rapidly evolving approaches in contemporary 
neurorehabilitation, integrating principles of biomechanics, motor control, and assistive robotics to enhance 
functional recovery following neurological injury. By enabling high-intensity, task-specific, and precisely guided 
movement practice, neurorobotic systems directly stimulate neuroplastic mechanisms that underpin motor 
relearning. The primary aim of this study is to examine neurorobotic rehabilitation from a biomechanical perspective, 
highlighting how objective biomechanical parameters can be used to optimize therapeutic interventions and support 
individualized motor recovery. Methodology: The biomechanical framework of neurorobotic rehabilitation is based 
on the application of robotic systems for gait training and functional movements of both upper and lower extremities, 
as illustrated by the robotic locomotion and limb-assist devices shown in the provided images. These systems are 
equipped with integrated force, position, and kinematic sensors, enabling precise assessment of joint angles, joint 
moments, movement symmetry, and spatiotemporal gait characteristics. The collected biomechanical data are 
continuously analyzed to adapt task difficulty, loading, and movement trajectories in real time, thereby personalizing 
therapy. Results: The use of neurorobotic systems allows for a significant increase in the volume and quality of 
functional movement repetitions, improved regulation of biomechanical loads, and objective quantification of motor 
recovery. Observed outcomes include enhanced postural stability, improved coordination, and greater movement 
efficiency, along with increased patient engagement during rehabilitation sessions. Conclusion: Biomechanically 
informed neurorobotic rehabilitation offers a robust multidisciplinary framework for advancing neurorehabilitation 
outcomes through precise assessment, individualized intervention, and sustained motor recovery. 
Key words: Robot-Assisted Gait Training; Kinematic Analysis; Human–Robot Interaction; Movement Pattern 
Assessment; Sensor-Based Rehabilitation 
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MAGNESIUM DEFICIENCY AS A RISK FACTOR FOR MUSCLE CRAMPS IN ATHLETES 
 

Đelić Marina, Mazić Sanja 
Department of Sports Medicine, Faculty of Medicine, University of Belgrade, Serbia 

 
Abstract: Magnesium as a minerals plays a crucial role in neuromuscular function, electrolyte balance, and energy 
metabolism, all of which are essential for optimal athletic performance. It is important minerals for basal metabolism 
in all our cells. Magnesium deficiency has been increasingly recognized as a potential risk factor for the development 
of muscle cramps in athletes, particularly during prolonged or high-intensity physical activity. Inadequate magnesium 
levels may impair muscle relaxation, increase neuromuscular excitability, and disrupt calcium and potassium 
regulation, thereby predisposing athletes to exercise-associated muscle cramps. Factors such as excessive sweating 
during exercise, insufficient dietary intake, and increased metabolic demands place athletes at heightened risk of 
magnesium depletion. But supplementation of magnesium doesn’t show exact relationship between magnesium 
deficiency and muscle cramps in athletic populations. In this lecture it will be highlighting underlying physiological 
mechanisms and evaluating current evidence on magnesium supplementation as a preventive strategy. 
Key words: Magnesium Deficiency, Muscle Cramps, Supplementation, Athletes 

 
 
DEFICIT MAGNEZIJUMA KAO FACTOR RIZIKA ZA GRČEVE MIŠIĆA KOD SPORTISTA 
 

Đelić Marina, Mazić Sanja 
 
Sažetak: Magnezijum, kao mineral neophodan za funkciju ljudskg tela, ima ključnu ulogu u neuromišićnoj funkciji, 
ravnoteži elektrolita i energetskom metabolizmu, koji su od suštinskog značaja za optimalne sportske performanse. 
Nedostatak magnezijuma se sve češće prepoznaje kao potencijalni faktor rizika za pojavu mišićnih grčeva kod 
sportista, naročito tokom dugotrajne ili visokointenzivne fizičke aktivnosti. Neadekvatni nivoi magnezijuma mogu 
narušiti relaksaciju mišića, povećati neuromišićnu razdražljivost i poremetiti regulaciju kalcijuma i kalijuma, čime se 
povećava sklonost ka mišićnim grčevima povezanim sa vežbanjem. Faktori kao što su pojačano znojenje, nedovoljan 
unos putem ishrane i povećani metabolički zahtevi dovode sportiste u povećan rizik od deplecije magnezijuma. 
Međutim, problem je što suplementacija magnezijuma kod sportista nije dala zadovoljavajuće rezultate kada su grčevi 
u pitanju. U ovom U ovom predavanju posebnan osvrt će biti na osnovne fiziološke mehanizme i procenu postojećih 
dokaza o suplementaciji magnezijumom kao preventivnoj strategiji. 
Ključne reči: Deficit magnezijuma, grč mišića, suplementacija, sportisti 
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CROSS-CULTURAL MUTUAL LEARNING AND COLLABORATIVE RESEARCH PATHS 
OF TRADITIONAL HEALTH-PRESERVING SPORTS: HEALTH VALUE, 

ANTHROPOLOGICAL IMPLICATIONS AND CHINA-CEEC COOPERATION PRACTICE 
 

Wang Fei 
School of Physical Eeducation, Shandong University, China 

 
Abstract: Under the framework of China’s "Healthy China 2030" Strategy and the EU’s "Active and Healthy Aging" 
initiative, traditional Chinese health-preserving sports such as Tai Chi and Baduanjin, with their unique health value 
and cultural connotations, have become important carriers for cross-cultural health exchanges. Centering on the 
conference theme “Anthropological and Teo-anthropological View on Physical Activity”, this report first systematically 
sorts out international empirical research findings on the health effects of Tai Chi and Baduanjin at the physical 
(chronic disease intervention, motor function improvement) and psycho-social (anxiety reduction, social network 
construction) dimensions. Secondly, it highlights the resource advantages of Shandong University in this field: the 
establishment of a standardized technology database for traditional health-preserving sports, advanced research 
equipment related to exercise physiology and sports psychology, and three core practicing groups (university teachers 
and students, middle-aged and elderly people in communities, and rehabilitation patients). Furthermore, it proposes 
seven core cooperative research directions for scholars from China and Central and Eastern European Countries 
(CEEC), covering three categories: empirical research (synergy of technical methods, cross-cultural health 
intervention), comparative research (cross-cultural comparison of traditional sports, integration with modern health 
management), and communication and application (cultural exchange and dissemination, digital promotion, joint 
talent training). Finally, it details three core cooperation paths and five practical cooperation models, aiming to 
promote the construction of China-CEEC joint research platforms, the co-publication of academic papers and 
international cultural exchanges, and provide a "China-CEEC model" for global cooperation in traditional sports for 
health. 
Key words: Traditional Health-Preserving Sports, Cross-Cultural Mutual Learning, Health Anthropology, 
Collaborative Research, Integration of Sports and Medicine, Cultural Dissemination 
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SHOULD WE ADAPT THE WAY WE LEARN TO SKI? 
 

Žvan Milan1, Stefanov Svetoslav2, Ćeremidžić Dejan3, Lilić Ljubiša4, Majerič Matej1, Lavrič Aleš5 
1Faculty of Sport, University of Ljubljana, Slovenia 

2Ss. Cyril and Ss. Methodius University of Veliko Tarnovo, Bulgaria 
3Faculty of Sport and Physical Education, University of East Sarajevo, Republic of Srpska, B&H 
4Faculty of Sport and Physical Education, University of Priština in Kosovska Mitrovica, Serbia 

5Faculty of Mechanical Engineering, University of Ljubljana, Slovenia 
 
Abstract: Today, learning to ski is still predominantly based on learning by loading and unloading the skis with 
vertical movement. The aforementioned method has its starting point from the times when we skied with so-called 
classic skis, long straight skis without a side cut. These are long gone and can no longer be found on the market. 
However, the methods of learning to ski have remained the same. Carving skis, on the other hand, allow for simpler 
and easier unloading  and thus easier turning the skis into new direction. So, adjusting the ski edge by pushing the 
knees towards the center of the turn causes increased pressure on the ground-snow, while lateral knee displacement 
and thus reiease the ski edge, causes the skis to become unloaded and thus the condition for turning the skis into turns. 
By moving the knees laterally and lifting the knees in the vertical direction, we therefore fulfill the biomechanical 
requirements for turning on modern carving skis. Finally, we can therefore conclude with great probability that 
learning to unload the skis with vertical movement is the opposite of what carving skis allow us to do, that is, unloading 
the skis with lateral movement and knee lifting!? The design differences between classic and carving skis suggest many 
traditional vertical-load teaching methods may be suboptimal or even ineffective for modern equipment; instead, 
techniques exploiting lateral knee movement and proper edging on carving skis align better with equipment 
mechanics and may accelerate functional turning skills. 
Key words: Learning, methods, carving, design, techniques 
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INLINE SKATES TRAINING AND SKI BOOT CANTING INCREASES BALANCE 
STABILITY IN ALPINE SKIING 

 
Klinčarov Ilija 

Faculty of Physical Education, Sport and Health, Saints Cyril and Methodius University, Skopje, North Macedonia 
 

Abstract: Inline skating, simulates the mechanics of alpine skiing, strengthening the same muscle groups used for 
turning and edge control and it increases especially edging skills and coordination. It improves ankle sensitivity and 
control, allowing skiers to develop a better feeling for carving, especially when using hard-shell skates. The usage of 
the special inline skates for off show alpine skiing training as SKIROAD, and other off-snow training wheel models 
(KICKBOARD demo model with two wells) which are constructed to be used with the personal ski boots of the skier are 
presented in this article. All of them are design to force the training of the lateral movement required for turning and 
allows for the "outside leg" dominance necessary for controlling speed and direction. At the same time the ski boot 
canting (or cuff alignment) involves adjusting the angle of the boot cuff relative to the sole, ensuring the skis sit flat on 
the snow in a neutral stance. It aligns the hips, knees, and ankles, preventing "knock-kneed" (valgus) or "bow-legged" 
(varus) stances that cause involuntary steering or edge catching. Medial canting (wedging the inside of the boot) 
significantly improves balance, particularly on single-leg tests, by reducing the effort required to keep the skis flat and 
creates a more stable platform. The positive effects of inline skating and ski boot canting on better balance, stronger 
turn initiation, and better center-of-mass control, are analyzed in this article. 
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ПЕДАГОШКЕ КОМПЕТЕНЦИЈЕ ТРЕНЕРА ФУДБАЛА СРПСКИХ ЛИГА У 
РЕПУБЛИЦИ СРБИЈИ 

 
Миленовић Хаџи Живорад 

Учитељски факултет, Универзитет у Приштини – Косовска Митровица, Србија 
  

Сажетак: Циљ истраживања је да се идетификују процене тренера фудбалских клубова трећег ранга 
такмичења у Републици Србији. У истраживању се пошло од опште претпоставке да педагошке 
компетенције тренера фудбала значајно доприносе ефектима делања на играче и постигнућу фудбалских 
клубова у такмичењу, али да сви тренери не поседују подједнаке педагошке компетенције за рад са igra;ima. 
Пошло се и од посебних претпоставки да ће истраживањем бити идентификовани фактори који указују на 
допринос педагошких компетенција успеху тренера у раду и да на такве њихове процене значајно утичу 
тренерска лиценца коју поседују, тренерско искуство и њихово стручно усавршавање. Да би се то утврдило 
u јесењем делу такмичарске 2025/2026. на узорку од 64 тренера фудбала у фудбалских клубова српских лига 
Исток, Запад, Београд и Војводина спроведено је онлајн истраживање приказано у овом раду. Подаци 
прикупљени Скалером – ПКТФ ( = 0,905) и обрађени дескриптивном статистиком, факторском анализом, 
анализом варијансе и Ман Витнијевим У тестом су потврдили све хипотезе истраживања. На основу 
закључака истраживања дате су педагошке импликације и предлог програма струрчног усавршавања 
тренера фудбала за оснаживања педагошких компетенција за рад са играчина у фудбалским клубовима.  
Кључне речи: васпитање, васпитно деловање, педагошки приступ, средства мотивације, ауторитативни 
стил радa 

 
PEDAGOGICAL COMPETENCIES OF FOOTBALL COACHES IN SERBIAN LEAGUES IN 

THE REPUBLIC OF SERBIA 
 

Milenović Hadži Živorad 
  

Abstract: The goal of the research is to identify the assessments of coaches of third-tier football clubs in the Republic 
of Serbia. In the research, it was assumed that the pedagogical competencies of football coaches significantly 
contribute to the effects of their actions on players and the achievements of football clubs in competitions, but that not 
all coaches possess equal pedagogical competencies for working with player. It was also assumed that the research 
would identify factors indicating the contribution of pedagogical competencies to the success of coaches in their work, 
and that such assessments are significantly influenced by the coaching license they possess, coaching experience, and 
their professional development. To determine this, an online survey was conducted in the autumn part of the 
2025/2026 competition season, based on a sample of 64 football coaches from football clubs in the Serbian leagues 
East, West, Belgrade, and Vojvodina, as presented in this paper. The data collected with the Scaler – PCCF (α = .905) 
and processed using descriptive statistics, factor analysis, analysis of variance, and the Mann-Whitney U test confirmed 
all research hypotheses. Based on the conclusions of the research, pedagogical implications were provided along with 
a proposal for a program of professional development for football coaches aimed at strengthening pedagogical 
competencies for working with players in football clubs. 
Key words: education, educational action, pedagogical approach, means of motivation, authoritative style of work 
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RAZVOJ FIZIČKE PISMENOSTI KROZ ŽIVOT: MOTIVACIJA, AUTONOMIJA I FITNES 
PISMENOST 

 
Čurović Ivan1, Grecic David2 

1Institute of Coaching and Performance (ICaP), University of Lancashire, United Kingdom 
2Institute for Behaviour, Sport and Rehabilitation, University of Lancashire, United Kingdom 

 
Sažetak: Ovaj rad objedinjuje tri komplementarne studije, uključujući kvalitativna istraživanja sa nastavnicima 
fizičkog vaspitanja (FV) i ekspert personalnim trenerima (PT), kao i anketarno istraživanje klijenata personalnog 
treninga u Srbiji sa ciljem evaluacije kako se Fizička Pismenost (FP) podržava i promoviše od detinjstva do odraslog 
doba, uz naglasak na nov koncept ‘’Fitnes Pismenosti’’ kao subkategorije FP.FP obuhvata motivaciju, samopouzdanje, 
kompetentnost i znanje potrebno za održavanje smislenog fizičkog angažovanja tokom čitavog životnog toka. U Srbiji, 
međutim, čini se da su filozofije nastavnika FV i njihov praktični rad nedovoljno usklađeni. Kvalitativni nalazi pokazuju 
da, iako nastavnici vrednuju dobrobit, uživanje i dugoročno formiranje pozitivnih navika kod učenika, časovi 
uglavnom ostaju tradicionalni i usmereni na performans, dominirani strogo vođenim instrukcijama. Stoga su uslovi 
za autonomiju i kreativnost učenika ostale ograničene, što može sputati razvoj neophodnih veština za samostalno 
upravljanje aktivnostima u odraslom dobu. Kada je reč o odrasloj populaciji, objedinjeno istraživanje klijenata 
personalnih treninga i intervjui sa PT prepoznatih po vrhunskoj praksi pokazuju da se odrasli u velikoj meri oslanjaju 
na psihosocijalnu podršku uz fleksibilne pristupe zarad dugoročnih rezultata. Klijenti cene personalizovane odnose, 
profesionalnu posvećenost i sposobnost trenera da individualizuje proces bez nametanja nepotrebnih zahteva. U 
skladu sa dokazima da napor često prethodi motivaciji, treneri izveštavaju da su rani, ostvarivi uspesi ključni za 
izgradnju samopouzdanja i istrajnosti. U zaključku, sinteza ove tri studije ukazuje na fragmentisan razvojni put i 
naglašava potrebu za pristupom FP koji je usklađen sa celokupnim životnim tokom u Srbiji, podržan reformom 
nastavnih planova, unapređenom pripremom nastavnika i jačanjem profesionalnog razvoja PT uz uvođenje koncepta 
‘Fitnes Pismenosti’’. 
Ključne reči: Fizičko vaspitanje, personalni trening, zdrave navike, motivacija, autonomija 

 
PHYSICAL LITERACY SUPPORT FROM CHILDHOOD TO ADULTHOOD: 

DEVELOPING MOTIVATION, AUTONOMY, AND EXERCISE LITERACY ACROSS THE 
LIFESPAN 

 
Čurović Ivan, Grecic David  

 
Abstract: This paper brings together evidence from three complementary studies – those with Physical Education (PE) 
teachers, personal training clients and high-level personal trainers (PTs) - to examine how Physical Literacy (PL) is 
currently supported from childhood to adulthood, leveraging exercise literacy as a valuable new component. PL 
includes the motivation, confidence, physical competence and knowledge needed to sustain meaningful physical 
activity across the lifespan. In Serbia, however, PE teachers’ philosophies and classroom practices appear misaligned. 
Qualitative findings show that although teachers value wellbeing, enjoyment and long-term habit formation, lessons 
largely remain traditional and performance focused, dominated by teacher-led instructional formats. Opportunities 
for autonomy, creativity and student-centred learning are limited, restricting pupils’ development of self-directed 
capabilities that support lifelong activity. In adulthood, PL is expressed differently. A cross-sectional survey of personal 
training clients and qualitative interviews with high-level Serbian PTs indicate that adults rely heavily on psychosocial 
support, flexible coaching approaches and a mix of intrinsic and extrinsic motivating factors. Clients value relational 
qualities, professional dedication and the trainer’s ability to individualise the process without unnecessary demands. 
Consistent with evidence that effort often precedes motivation, trainers reported that early, manageable successes are 
crucial for building confidence and adherence. The synthesis of the three studies highlights a fragmented 
developmental pathway and highlights the need for a lifespan-aligned approach to PL in Serbia, supported by 
curriculum reform, improved teacher preparation and strengthened professional development for PTs with the 
introduction of ‘exercise literacy’ concept. 
Key words: Physical Education, personal training, behaviour change, motivation, autonomy support 
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ESPORTS AND EDUCATIONAL OPPORTUNITIES: ENHANCING LEARNING 
THROUGH GAMING 

 
Popović Stevo, Mašanović Bojan, Gardašević Jovan 

Faculty for Sport and Physical Education, University of Montenegro, Nikšić, Montenegro 
 
Abstract: The integration of esports into educational settings presents an innovative pathway for enhancing learning 
and skill development among youth. As a rapidly growing industry, esports offers unique opportunities for fostering 
critical skills such as teamwork, communication, strategic thinking, and digital literacy. This study explores how 
educational institutions are incorporating esports into curricula to create immersive, engaging, and inclusive learning 
experiences. By leveraging the collaborative and competitive nature of esports, educators can facilitate the 
development of transferable skills, including problem-solving, leadership, and resilience. Furthermore, esports can act 
as a bridge to STEM education, with many games requiring technical proficiency, data analysis, and computational 
thinking. However, challenges such as screen time management, balancing academic priorities, and ensuring 
inclusivity for underrepresented groups remain areas requiring attention. Drawing on interdisciplinary research and 
case studies, this discussion highlights the potential of esports to transform traditional educational paradigms while 
addressing concerns related to its adoption. The study emphasizes the importance of equitable access to esports 
programs and the need for evidence-based frameworks to maximize their educational impact. By exploring the 
intersection of esports and education, this study aims to inspire dialogue and innovation among educators, 
researchers, and policymakers in creating a future where gaming enhances learning and youth development..  
Key words: esports, education, skill development, youth, stem, digital literacy, inclusivity 

 
E-SPORT I OBRAZOVNE MOGUĆNOSTI: UNAPREĐENJE UČENJA KROZ GEJMING 

 
Popović Stevo, Mašanović Bojan, Gardašević Jovan 

 
Sažetak: Integracija e-sporta u obrazovna okruženja predstavlja inovativan put za unapređenje učenja i razvoja 
veština kod mladih. Kao brzo rastuća industrija, e-sport nudi jedinstvene mogućnosti za podsticanje ključnih veština 
kao što su timski rad, komunikacija, strateško razmišljanje i digitalna pismenost. Ova studija istražuje načine na koje 
obrazovne institucije uključuju e-sport u nastavne planove i programe kako bi stvorile imerzivna, privlačna i 
inkluzivna iskustva učenja. Iskorišćavanjem kolaborativne i kompetitivne prirode e-sporta, edukatori mogu olakšati 
razvoj prenosivih veština, uključujući rešavanje problema, liderstvo i otpornost. Pored toga, e-sport može poslužiti kao 
most ka STEM obrazovanju, budući da mnoge igre zahtevaju tehničku stručnost, analizu podataka i računarsko 
razmišljanje. Međutim, izazovi poput upravljanja vremenom provedenim pred ekranom, balansiranja akademskih 
obaveza i obezbeđivanja inkluzivnosti za nedovoljno zastupljene grupe ostaju oblasti koje zahtevaju pažnju. 
Oslanjajući se na interdisciplinarna istraživanja i studije slučaja, ova rasprava ističe potencijal e-sporta da 
transformiše tradicionalne obrazovne paradigme, istovremeno se baveći brigama u vezi sa njegovim usvajanjem. 
Studija naglašava važnost ravnopravnog pristupa e-sport programima i potrebu za okvirima zasnovanim na 
dokazima kako bi se maksimizirao njihov obrazovni uticaj. Istraživanjem preseka e-sporta i obrazovanja, cilj ove 
studije je da podstakne dijalog i inovacije među edukatorima, istraživačima i donosiocima odluka u kreiranju 
budućnosti u kojoj gejming unapređuje učenje i razvoj mladih.. 
Ključne reči: e-sport, obrazovanje, razvoj veština, mladi, STEM, digitalna pismenost, inkluzivnost 
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DIFFERENCES IN THE PRESEASON ANTHROPOMETRIC PROFILES OF TWO YOUTH 
FOOTBALL AGE CATEGORIES 

 

Gardašević Jovan1, Vujačić Ivan2, Vasiljević Ivan1 

1Faculty for Sport and Physical Education, University of Montenegro, Nikšić, Montenegro 
2Football Club “Sutjeska”, Nikšić, Montenegro 

 
Abstract: The aim of this study was to examine and compare the preseason anthropometric characteristics of U16 
and U18 football players from Football Club Sutjeska (Montenegro) before the 2025/26 competitive season. The 
sample included 50 athletes: 26 players U16 and 24 players U18. Body height, body weight, body fat percentage, and 
body mass index (BMI) were assessed using a Bioelectrical Impedance Analyzer (MC-980) and an anthropometer. U16 
players demonstrated an average height of 174.2 cm, body weight of 60.2 kg, BMI of 19.8, and a body fat percentage 
of 9.7%, all values consistent with expected developmental patterns for this age group. U18 players showed higher 
mean values, with an average height of 182.8 cm, weight of 74.4 kg, BMI of 22.2, and body fat percentage of 14.7%. 
These differences align with typical growth progression, as older adolescents are generally further along in physical 
maturation. A t-test confirmed that U18 players had statistically significantly higher values than U16 players across 
all measured variables (p < 0.01). This outcome was anticipated due to the clear age difference between the groups. 
Both categories exhibited preseason profiles appropriate for their stage of development and training demands. For 
U18 athletes, the moderately higher body fat percentage—commonly observed after an off-season break—may 
require attention during the preparatory period through structured, health-oriented training. Ongoing monitoring is 
recommended throughout the competitive year to support optimal performance, safe training progression, and 
healthy physical development. 
Key words: body composition, adolescent football players, health and performance indicators 

 
 

RAZLIKE U PREDSEZONSKIM ANTROPOMETRIJSKIM PROFILIMA DVE UZRASNE 
KATEGORIJE OMLADINSKOG FUDBALA 

 
Gardašević Jovan, Vujačić Ivan, Vasiljević Ivan 

 
Sažetak: Cilj ove studije bio je da se ispitaju i uporede antropometrijske karakteristike fudbalera U16 i U18 godina iz 
Fudbalskog kluba Sutjeska (Crna Gora) pre takmičarske sezone 2025/26. Uzorak je obuhvatio 50 sportista: 26 igrača 
U16 i 24 igrača U18. Telesna visina, telesna težina, procenat telesne masti i indeks telesne mase (ITM) procenjeni su 
pomoću bioelektričnog analizatora impedanse (MC-980) i antropometra. Igrači U16 pokazali su prosečnu visinu od 
174,2 cm, telesnu težinu od 60,2 kg, ITM od 19,8 i procenat telesne masti od 9,7%, sve vrednosti u skladu sa očekivanim 
razvojnim obrascima za ovu starosnu grupu. Igrači U18 pokazali su veće prosečne vrednosti, sa prosečnom visinom 
od 182,8 cm, težinom od 74,4 kg, ITM od 22,2 i procentom telesne masti od 14,7%. Ove razlike su u skladu sa tipičnom 
progresijom rasta, jer su stariji adolescenti generalno dalje u fizičkom sazrevanju. T-test je potvrdio da su igrači do 18 
godina imali statistički značajno veće vrednosti od igrača do 16 godina u svim merenim varijablama (p < 0,01). Ovaj 
ishod je bio očekivan zbog jasne razlike u godinama između grupa. Obe kategorije su pokazale predsezonske profile 
koji odgovaraju njihovoj fazi razvoja i zahtevima treninga. Kod sportista do 18 godina, umereno viši procenat telesne 
masti – koji se često primećuje nakon pauze van sezone – može zahtevati pažnju tokom pripremnog perioda kroz 
strukturirani, zdravstveno orijentisan trening. Preporučuje se kontinuirano praćenje tokom cele takmičarske godine 
kako bi se podržao optimalan učinak, bezbedan napredak u treningu i zdrav fizički razvoj. 
Ključne reči: sastav tela, adolescentni fudbaleri, indikatori zdravlja i učinka 
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DIFFERENCES IN PHYSICAL ACTIVITY LEVELS OF FIRST-YEAR HIGH SCHOOL 
STUDENTS IN RELATION TO ACADEMIC ACHIEVEMENT 

 
Mašanović Bojan, Marković Nikola 

1Faculty for Sport and Physical Education, University of Montenegro, Nikšić, Montenegro  
2GiynasticsMove, Podgorica, Montenegro 

 
Abstract: The aim of this study was to examine differences in physical activity levels among high school students aged 
15–16 years in relation to their academic achievement. The research was conducted on a sample of 69 students from 
the Podgorica area. Physical activity was assessed using the COSI Child Behavior Questionnaire, which provides self-
reported information on the frequency and duration of daily physical activity as well as sedentary behavior. Academic 
achievement was determined based on students’ grade point averages in selected school subjects (mathematics, 
Montenegrin language and literature, and physical education). The results showed that there were no statistically 
significant differences in self-reported physical activity levels between students with higher and lower academic 
achievement. Students who achieved better academic results were not consistently more physically active than their 
peers with lower academic performance. These findings indicate that, in the examined sample, physical activity level 
was not significantly associated with academic achievement. The results suggest that the relationship between 
physical activity and academic success in adolescence is complex and likely influenced by factors beyond physical 
activity itself. 
Key words: health-related behavior, academic performance, adolescents, COSI questionnaire 
 

RAZLIKE U NIVOU FIZIČKE AKTIVNOSTI UČENIKA PRVOG RAZREDA SREDNJE 
ŠKOLE U ODNOSU NA AKADEMSKO POSTIGNUĆE 

 
Mašanović Bojan, Marković Nikola 

 
Sažetak: Cilj ovog istraživanja bio je ispitati razlike u nivou fizičke aktivnosti među učenicima srednje škole uzrasta 
15–16 godina u odnosu na njihovo akademsko postignuće. Istraživanje je sprovedeno na uzorku od 69 učenika sa 
područja Podgorice. Fizička aktivnost procijenjena je pomoću COSI upitnika ponašanja djece, koji pruža podatke 
zasnovane na samoprocjeni o učestalosti i trajanju dnevne fizičke aktivnosti, kao i o sjedilačkom ponašanju. 
Akademsko postignuće utvrđeno je na osnovu prosjeka ocjena učenika iz odabranih školskih predmeta (matematika, 
crnogorski jezik i književnost i fizičko vaspitanje). Rezultati su pokazali da ne postoje statistički značajne razlike u 
samoprocijenjenom nivou fizičke aktivnosti između učenika sa višim i nižim akademskim postignućem. Učenici koji su 
ostvarili bolje akademske rezultate nijesu bili dosljedno fizički aktivniji u poređenju sa svojim vršnjacima sa slabijim 
školskim uspjehom. Ovi nalazi ukazuju da, u ispitivanom uzorku, nivo fizičke aktivnosti nije bio značajno povezan sa 
akademskim postignućem. Rezultati sugerišu da je odnos između fizičke aktivnosti i akademskog uspjeha u 
adolescenciji složen i vjerovatno uslovljen i drugim faktorima, a ne isključivo fizičkom aktivnošću. 
Ključne reči: zdravstveno uslovljeno ponašanje, akademski uspjeh, adolescenti, COSI upitnik 
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COMPARISON OF PHYSICAL PERFORMANCE OF YOUTH FOOTBALL PLAYERS ON 
NATURAL AND ARTIFICIAL TURF 

 
Güntekin Sinan1 , Milanović Zoran2, Çolakoğlu F. Filiz1, Şahin F. Neşe3 

1Faculty of Sport Sciences, Gazi University Ankara, Turkiye 
2Faculty of Sport and Physical Education, University of Niš, Serbia 

3Faculty of Sport Sciences, Ankara University, Turkiye 
 
Abstract: Football is a sport that requires frequent changes of direction, rapid sprints, jumps, and complex technical 
skills. The playing surface is therefore a critical factor influencing the execution of these skills and related physical 
performance outcomes. The purpose of this study was to examine the differences in physical performance tests 
conducted on natural grass and artificial turf. The study included 18 youth football players aged 10–12 years 
competing in local Serbian clubs. Athletes performed 10 m and 20 m sprint tests, the Illinois Agility Test, and squat 
jump tests on separate days under standardized conditions. Data were analyzed using the SPSS software, and the 
paired-samples t-test was applied to compare performances between surfaces. The findings indicated that natural 
grass resulted in significantly better performance in the 20 m sprint, Illinois Agility Test, and squat jump compared to 
artificial turf. Although performance in the 10 m sprint test also improved on natural grass, this difference did not 
reach statistical significance. In conclusion, the results suggest that natural grass may provide a more favorable 
surface for enhancing the physical performance of youth football players compared to artificial turf. 
Key words: Natural grass, Artificial turf, Youth football, Sprint performance, Agility, Jump performance 

 
POREĐENJE FIZIČKIH PERFORMANSI MLADIH FUDBALERA NA PRIRODNOJ I 

VEŠTAČKOJ TRAVI 
 

Güntekin Sinan, Milanović Zoran, Çolakoğlu F. Filiz, Şahin F. Neşe 
 
Sažetak: Fudbal je sport koji zahteva učestale promene pravca, brze sprinteve, skokove i složene tehničke ve veštinske 
elemente. Stoga je podloga za igru ključni faktor koji utiče na izvođenje ovih veština i na povezane pokazatelje fizičkih 
performansi. Cilj ove studije bio je da se istraže razlike u fizičkim performansama između prirodne trave i veštačke 
trave. U istraživanju je učestvovalo 18 mladih fudbalera uzrasta od 10 do 12 godina, koji igraju u lokalnim klubovima 
u Srbiji. Ispitanici su izvodili testove sprinta na 10 m i 20 m, Ilinois test agilnosti i test čučanj-skoka u različitim danima, 
pod standardizovanim uslovima. Podaci su analizirani u SPSS softveru, a za poređenje performansi između podloga 
primenjen je t-test za zavisne uzorke. Rezultati su pokazali da prirodna trava dovodi do značajno boljih performansi 
u sprintu na 20 m, Ilinois testu agilnosti i testu skoka u poređenju sa veštačkom travom. Iako je poboljšanje zabeleženo 
i u sprintu na 10 m na prirodnoj travi, ova razlika nije dostigla statističku značajnost. Zaključno, ovi nalazi ukazuju 
da prirodna trava obezbeđuje povoljnije uslove za unapređenje fizičkih performansi mladih fudbalera u poređenju sa 
veštačkom travom. 
Ključne reči: prirodna trava, veštačka trava, mladi fudbaleri, sprint performanse, agilnost, skok performanse 
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KINETIC TASKS AND CURRENT PEDAGOGICAL CONDITIONS FOR ENHANCING 
ALPINE SKIING LEARNING ABILITY 

 
Balint Gheorghe 

Faculty of Movement, Sports and Health Sciences,”Vasile Alecsandri” University of Bacau, Romania 
 

Abstract: The aim of our research was to facilitate the learner–skier’s ability to comprehend the mental 
representation of movement underlying a technical skill, by fostering a more conscious perception of the relationships 
between its external aspects (movement structure and its spatiotemporal execution) and its internal aspects (the 
sensory regulation of movement). From our perspective, such an understanding of movement enables the learner to 
engage in accurate self-observation and to clearly identify personal errors, thereby becoming capable of self-
instruction. This is made possible because the learner can establish a closer and more coherent relationship between 
the teacher’s feedback and corrections and their own cognitive reasoning. Ultimately, this in-depth knowledge of 
movement contributes to the development of the skier’s autonomy and independence. Furthermore, through the 
development of a polyvalent formation of the sense of movement (gliding), achieved by means of kinetic tasks and 
engaging pedagogical conditions, the learner’s learning aptitude is simultaneously enhanced. This aptitude 
encompasses a range of abilities that facilitate the process of acquiring alpine skiing skills. Based on these 
considerations, the following schematic representation aims to clarify the fundamental principle underlying the 
process of learning to ski. Careful observation, the mental representation of the technical unfolding of movement, and 
the conscious practical experience of its execution—accompanied by continuous evaluation and refinement—
constitute the defining elements of the learner’s systematic learning process. Through this approach, the learner 
gradually integrates not only the spatiotemporal characteristics and emphases of movement, but also those related to 
muscular (kinesthetic) sensation. Consequently, the organization of movement representation becomes more 
accessible for learners who are able to observe with precision and who possess a wide range of kinetic experiences. 
Key words: kinetic tasks, pedagogical conditions, skiing learning ability. 
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EXPERIMENTAL STUDY ON THE EFFECTS OF PROPRIOCEPTIVE METHODS ON 
SPECIFIC PSYCHOMOTOR COMPONENTS IN FIFTH-GRADE STUDENTS 

 
Danțiș Ionuț1, Balint Gheorghe2 

1IOSUD ”Dunarea de Jos” University of Galati, Romania 
2Faculty of Movement, Sports and Health Sciences, ”Vasile Alecsandri” University of Bacau, Romania 

 
Abstract: The aim of our research was to evaluate the effectiveness of a specific proprioceptive exercise program 
implemented during physical education classes on static balance, dynamic balance, coordination, and agility 
parameters in fifth-grade students. Methods: The study was conducted between February 17, 2025, and May 30, 2025, 
in five schools from Bacău County, by implementing an original program integrated into physical education lessons 
(10–15 minutes per lesson) for fifth-grade classes. A total of 242 students participated in the experiment, divided into 
an experimental group (121 students) and a control group (121 students). The initial assessment of the participants 
took place between February 17 and February 28, 2025. Between March 3 and May 16, 2025, the proprioceptive 
training program was applied to the experimental group, while the control group followed the standard physical 
education curriculum. The final assessment was conducted between May 19 and May 30, 2025, followed by data 
analysis and interpretation and the formulation of final conclusions. The assessment tools used in the study were the 
Y-Balance Test (YBT), the Four-Position Balance Test, the Illinois Agility Test, and the Matorin Test. Results: The final 
results obtained confirm that all four psychomotor components were significantly improved (p < 0.001), with LARGE 
effect sizes (d > 1.0), as follows: dynamic balance (YBT) +3.82% / +4.41%, d = 1.81 / 1.72 (VERY LARGE); static balance 
(Four-Position Balance Test) +13.1%, d = 1.16 (LARGE); agility (Illinois Agility Test) −1.84 s (−8.8%), d = 1.07 (LARGE); 
and coordination (Matorin Test) +36.55° (+17.5%), d = 1.21 (LARGE). Conclusions: The proprioceptive intervention 
generated statistically significant superior adaptations (p < 0.001), with LARGE effect sizes (d > 1.0) across all four 
evaluated tests. Static balance improved, reaching a ceiling effect, evidenced by an increase from 1 to 17 students 
achieving the maximum score in the single-leg stance (+1600%). Dynamic balance showed superior improvements 
with very large effect sizes (d = 1.81 and d = 1.72), and the transfer of balance improvements to complex motor skills 
was confirmed (Illinois: −1.84 s; d = 1.07, 4.5× greater improvement; Matorin: +36.55° rotation; d = 1.21, 3.6× greater 
improvement). 
Key words: proprioceptive exercises, dynamic balance, static balance, agility, coordination. 
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CASE STUDY ON THE IMPORTANCE OF PHYSIOTHERAPY AND KINESITHERAPY IN 
QUADRICEPS TENDON RUPTURE 

 
Talaghir George-Eduard 

MSc Student in Home-Based Rehabilitation/Kinesitherapy, ”Dunarea de Jos” University of Galati, Romania 
 

Abstract: The lower limb, an anatomical region comprising the hip, thigh, lower leg, and foot, located at the inferior 
aspect of the human trunk is the primary structure utilized in the locomotion process. When the optimal state of these 
segments is compromised, gait efficiency can be significantly impaired. Consequently, re-education and corrective 
interventions are essential to maintain quality of life and restore independent mobility. Purpose: The scientific 
research was conducted over an eight-month period, from October 2024 to May 2025, at the University Center for 
Physiotherapy and Medical Rehabilitation of the "Dunărea de Jos" University of Galați. The subject of this study is a 
24-year-old male who underwent surgical reconstruction (tendinoplasty) of the quadriceps tendon on the right lower 
limb. At the onset of the study, the subject presented an initial knee flexion angle of 10°, restricted by a Range of Motion 
(ROM) hinged knee brace. Method: The postoperative rehabilitation protocol consisted of three sessions per week for 
a duration of 30 weeks. Each session integrated specialized physiotherapy modalities specifically laser therapy and 
"Deep Oscillation" therapy with targeted kinesitherapy techniques. The latter included isometric and isotonic 
exercises, fascial manipulation, and obstacle circuit training designed to restore postural balance and proprioception. 
Results: The final assessment demonstrated significant clinical progress: goniometric measurements showed an 
increase in knee flexion from the initial 10° to 79°. Pain levels, evaluated via the Visual Analogue Scale (VAS), decreased 
from an initial score of 6.5 to 2. Furthermore, performance in the "Timed Up and Go" (TUG) test improved from 21.43 
seconds to 7.45 seconds, indicating a return to functional mobility levels. Conclusion: In conclusion, the implementation 
of an individualized physiotherapy and kinesitherapy program significantly facilitates the restoration of joint mobility 
and the recovery of lower limb functional capacity following quadriceps tendon repair. 
Key words: Quadriceps tendon rupture, Postoperative rehabilitation, Kinesitherapy, Deep Oscillation therapy, 
Functional recovery. 
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EFFECTS OF KAHOOT! - BASED INSTRUCTION ON 5TH GRADE STUDENTS’ 
KNOWLEDGE AND UNDERSTANDING 

 
Talaghir Laurențiu-Gabriel 

”Dunarea de Jos” University of Galati, Romania 
 
Abstract: Physical Education (PE) contributes significantly to the development of Physical Literacy (PL) in children 
and adolescents. Within this framework, the Knowledge and Understanding (K&U) component represents a key 
element supporting the comprehensive development of PL. This study explores the effectiveness of integrating a game-
based learning strategy using the Kahoot! platform to support the development of K&U in 5th-grade PE classes. 
Purpose: The present study aimed to assess the influence of gamified instructional methods delivered through Kahoot! 
on students’ theoretical learning outcomes in PE. It was hypothesized that the use of this interactive digital tool would 
enhance student motivation and improve knowledge acquisition. Method: The research employed an experimental 
design including two groups: an experimental group (n = 27) and a control group (n = 27). Across one academic year, 
students in the experimental group participated in 14 theoretical PE lessons incorporating Kahoot!-based activities, 
while the control group followed traditional instruction. Both groups completed a validated K&U assessment at the 
beginning and at the end of the intervention period. Additionally, qualitative data were collected through a focus 
group interview conducted with students from the experimental group. Results: The experimental group showed 
statistically significant improvements in K&U scores between pre-test and post-test assessments (t(25) = −8.66, p < 
0.001, d = 1.7). Moreover, post-test results in the experimental group were significantly higher compared to those of 
the control group (t(45) = −4.75, p < 0.001, d = 1.39). No statistically significant differences were observed in the 
control group between testing moments (t(20) = −0.48, p = 0.63). Qualitative findings revealed that students perceived 
Kahoot!-based activities as highly engaging and expressed interest in continuing their use during PE lessons. 
Conclusions and Future Implications: The findings suggest that game-based educational approaches, such as Kahoot! 
integration, represent an effective strategy for improving the understanding of theoretical PE content. This approach 
shows promise for facilitating the teaching of complex concepts, including aerobic training intensity zones and 
metabolic mechanisms related to body weight regulation. Future studies should investigate the durability of learning 
outcomes over time and examine the applicability of this method across different age categories.. 
Key words: Physical Education; Physical Literacy; Kahoot!; Game-based learning; Knowledge and Understanding. 
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MORPHOLOGICAL CHARACTERISTICS AND LUNG FUNCTION OF RECRUITS OF 
MONTENEGRO ARMY 

 

Petković Jovica, Banjević Boris 
Faculty for Sport and Physical Education, University of Montenegro, Nikšić, Montenegro 

 
Abstract: Bearing in mind that the military organization is a specific system of functioning which produces the effect of 
numerous factors during the process of selection and recruits’ training, the aim of this study referred to determining the 
status of morphological characteristics and pulmonary function of the said category of soldiers. The sample was made of 40 
military recruits, of the age 20±6 months. The morphological measures and parameters of the lung function have been taken 
in accordance with the Protocol for anthropometric and spirometric research of soldiers. When calculating the mean values 
of the stated measures, the descriptive statistics has been used. The following results have been obtained: body height – 179.7; 
body mass – 79.5; thorax circumference – 97.3; waist and hips ratio – 0.92; percentage of body fat – 5.42; body mass index – 
23.5; forced vital capacity – 5.10; forced expiratory volume in 1 second – 4.13; the ratio of forced expiratory volume in 1 
second to forced vital capacity – 81.2; peak expiratory flow – 6.6. The progress of acceleration phenomenon in the body 
height of soldiers can be determined by comparing the results of this research with the study made during 80’ies of the last 
century. In addition, the differences have been recorded in body mass and thorax circumference for 10.8 kg i.e. 5.6 cm in 
favor of the examinees of this study. The lower values of percentage of body fat have been confirmed for 8.2%. The value of 
waist and hips ratio which is less than 0.95 shows the dominant distribution of fat tissue in the lower part of the body. 
Compared to the percentage of fat tissue, and in accordance with the standards for the assessment of fat tissue of Cooper 
Institute, the recruits could be classified in the category with the description mark-excellent. The body mass index according 
to classifies them into population with regular scope of nutrition. The mean value of forced vital capacity is for 0.5 l higher 
than the recorded referential values according. It is stated that the forced expiratory volume in 1 second makes 81.2% of 
vital capacity, which is the feature of healthy persons with good respiratory function. The conclusion is that the recruits have 
optimal condition of morphological characteristics and parameters of lung function. The recommendation for performing 
the next studies would relate to the need of determining morphological characteristics and lung function for other age 
categories in the army.  
Key words: morphological characteristics, lung function, recruits  

 

MORFOLOŠKE KARAKTERISTIKE I FUNKCIJA PLUĆA REGRUTA VOJSKE CRNE 
GORE 

 

Petković Jovica, Banjević Boris 
 
Sažetak: Imajući u vidu da je vojna organizacija specifičan sistem funkcionisanja koji proizvodi efekat brojnih faktora tokom 
procesa selekcije i obuke regruta, cilj ove studije odnosio se na utvrđivanje statusa morfoloških karakteristika i plućne 
funkcije navedene kategorije vojnika. Uzorak je činilo 40 vojnih regruta, uzrasta 20±6 meseci. Morfološke mjere i parametri 
plućne funkcije su uzeti u skladu sa protokolom za antropometrijska i spirometrijska istraživanja vojnika. Prilikom 
izračunavanja srednjih vrijednosti navedenih mjera korišćena je deskriptivna statistika. Dobijeni su sljedeći rezultati: 
tjelesna visina – 179,7; tjelesna masa – 79,5; obim grudnog koša – 97,3; odnos struka i kukova – 0,92; procenat tjelesne masti 
– 5,42; indeks tjelesne mase – 23,5; forsirani vitalni kapacitet – 5,10; forsirani izdisajni volumen u 1 sekundi – 4,13; odnos 
forsiranog izdisajnog volumena u 1 sekundi i forsiranog vitalnog kapaciteta – 81,2; ekspiratorni protok – 6,6. Napredak 
fenomena ubrzanja u tjelesnoj visini vojnika može se utvrditi poređenjem rezultata ovog istraživanja sa studijom rađenom 
tokom 80-ih godina prošlog vijeka. Pored toga, zabilježene su razlike u tjelesnoj masi i obimu grudnog koša za 10,8 kg, 
odnosno 5,6 cm u korist ispitanika ove studije. Niže vrijednosti procenta tjelesne masti potvrđene su za 8,2%. Vrijednost 
odnosa struka i kukova, koja je manja od 0,95, pokazuje dominantnu distribuciju masnog tkiva u donjem dijelu tijela. U 
poređenju sa procentom masnog tkiva, a u skladu sa standardima za procjenu masnog tkiva Kuperovog instituta, regruti bi 
se mogli svrstati u kategoriju sa opisom odlično. Indeks tjelesne mase klasifikuje ih u populaciju sa redovnim obimom ishrane. 
Srednja vrijednost forsiranog vitalnog kapaciteta je za 0,5 l veća od zabilježenih referentnih vrijednosti. Navodi se da 
forsirani ekspiratorni volumen u 1 sekundi čini 81,2% vitalnog kapaciteta, što je karakteristika zdravih osoba sa dobrom 
respiratornom funkcijom. Zaključak je da regruti imaju optimalno stanje morfoloških karakteristika i parametara plućne 
funkcije. Preporuka za sprovođenje sljedećih studija odnosila bi se na potrebu određivanja morfoloških karakteristika i 
plućne funkcije za ostale starosne kategorije u vojsci. 
Ključne riječi: morfološke karakteristike, plućna funkcija, regruti 
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FORCED VITAL CAPACITY IN SOLDIERS OF DIFFERENT MILITARY OCCUPATIONAL 
SPECIALTIES 

 

Banjević Boris, Petković Jovica  
Faculty for Sport and Physical Education, University of Montenegro, Nikšić, Montenegro 

 
Abstract: Numerous studies have confirmed the diverse influence of certain segments of body composition on FVC and 
other parameters of pulmonary function. This refers primarily to the negative impact of body fat mass and distribution 
(FM) in the central and upper body. The research conducted in the Armed Forces of Montenegro yielded important 
findings in terms of pointing to substantial differences in indicators of body composition among soldiers of different 
military occupational specialties. In view of these findings, the aim of this study is to determine the existence of 
potential differences in FVC between the soldiers of different military occupational specialties. The sample of 120 
soldiers involved in the study was divided into four subsamples of 30 subjects each: I (pilots), II (logistics officers), III 
(air defense officers), IV (marines). FVC was measured in accordance with the Spirometry Testing Protocol for Soldiers 
(5), with mean values being calculated using descriptive statistics. The results obtained are as follows: I (FVC = 5.08); 
II (FVC = 4.98); III (FVC = 5.03); IV (FVC = 5.68). The results of this research showed that there are deviations in the 
values of FVC in one of the four military specialties under study. It is evident that the values of FVC for the marines’ 
group deviate the most, which in turn could be explained by the specificity of diving physiology, given that underwater 
diving constitutes a significant part of the marines’ training and duties. Considering the aforementioned deviation, a 
conclusion in favor of the need for a direct assessment of the aerobic potentials of soldiers was made. This would 
certainly make a substantial contribution to the effectiveness of the programs aimed at fitness potential development 
in soldiers, as well as the improvement and maintenance of their health status. The limitations of the study relate to 
the exclusive practical application of the results obtained in the Montenegrin Armed Forces, however, the underlying 
theoretical assumptions could spark scientific interest in terms of being an impetus to undertake similar studies for 
certain professions in which the demonstration of working potential is realized in specific conditions of increased 
psycho-physical strain. 
Key words: forced vital capacity, soldiers, military specialties, marines 
 

FORSIRANI VITALNI KAPACITET KOD VOJNIKA RAZLIČITIH VOJNO-
PROFESIONALNIH SPECIJALNOSTI 

 

Banjević Boris, Petković Jovica  
 

Sažetak: Brojne studije su potvrdile različit uticaj određenih segmenata tjelesnog sastava na FVK i druge parametre plućne 
funkcije. Ovo se prvenstveno odnosi na negativan uticaj mase i distribucije tjelesne masti (FM) u centralnom i gornjem dijelu 
tijela. Istraživanje sprovedeno u Vojsci Crne Gore dalo je važne nalaze u smislu ukazivanja na značajne razlike u 
pokazateljima tjelesnog sastava među vojnicima različitih vojno-stručnih specijalnosti. S obzirom na ove nalaze, cilj ove 
studije je da se utvrdi postojanje potencijalnih razlika u FVK između vojnika različitih vojno-stručnih specijalnosti. Uzorak 
od 120 vojnika uključenih u studiju podijeljen je u četiri poduzorka od po 30 ispitanika: I (piloti), II (logistički oficiri), III 
(oficiri protivvazdušne odbrane), IV (marinci). FVK je mjeren u skladu sa protokolom za testiranje spirometrije za vojnike 
(5), pri čemu su srednje vrijednosti izračunate korišćenjem deskriptivne statistike. Dobijeni rezultati su sljedeći: I (FVK = 
5,08); II (FVK = 4,98); III (FVK = 5,03); IV (FVK = 5,68). Rezultati ovog istraživanja pokazali su da postoje odstupanja u 
vrijednostima FVK-a u jednoj od četiri proučavane vojne specijalnosti. Očigledno je da vrijednosti FVK-a za grupu marinaca 
najviše odstupaju, što bi se zauzvrat moglo objasniti specifičnošću fiziologije ronjenja, s obzirom na to da podvodno ronjenje 
čini značajan dio obuke i dužnosti marinaca. Uzimajući u obzir pomenuto odstupanje, izveden je zaključak u korist potrebe 
za direktnom procjenom aerobnih potencijala vojnika. Ovo bi svakako značajno doprinijelo efikasnosti programa usmjerenih 
na razvoj kondicionog potencijala kod vojnika, kao i na poboljšanje i održavanje njihovog zdravstvenog stanja. Ograničenja 
studije odnose se na isključivu praktičnu primjenu rezultata dobijenih u Oružanim snagama Crne Gore, međutim, osnovne 
teorijske pretpostavke mogle bi da pobude naučno interesovanje u smislu podsticaja za sprovođenje sličnih studija za 
određene profesije u kojima se demonstracija radnog potencijala ostvaruje u specifičnim uslovima povećanog psihofizičkog 
naprezanja. 
Ključne reči: forsirani vitalni kapacitet, vojnici, vojne specijalnosti, marinci 
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PERCEPTION OF TEACHERS REGARDING THE POTENTIAL BENEFITS OF RACKET 
SPORTS IN PHYSICAL EDUCATION 
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Abstract: The presence of racket sports in Physical Education curricula has increased in recent years due to their 
accessibility, motivational nature, and contribution to the holistic development of students. Scientific literature 
highlights that these disciplines promote physical fitness, motor skills, and the development of socio-emotional 
competencies related to health and well-being. The aim of the present study was to analyze the perceptions of Primary 
Education Physical Education teachers regarding the benefits of using racket sports as curricular content. A 
descriptive cross-sectional design was employed in this study through the administration of a validated questionnaire 
to Primary Education Physical Education teachers (n = 393). The instrument assessed variables related to: (a) the 
suitability of racket sports for students, (b) their contribution to physical, psychological, and social development, (c) 
the influence of their popularity on increased school presence, and (d) the appropriateness of legislative recognition. 
The results indicate that 93.3% of the participants consider racket sports to be a highly recommendable practice for 
students. Similarly, 91.7% believe that their inclusion in teaching programmes contributes to students’ physical, 
psychological, and social development. Regarding the popularity of these sports, 78% of teachers consider that greater 
emphasis at the school level is justified. Finally, 64.4% of the participants were in favour of the creation of legislation 
that explicitly promotes the use of racket sports. Physical Education teachers, particularly female teachers, perceive 
racket sports as highly valuable content from an educational and health perspective. However, the findings highlight 
the need to move towards greater curricular systematization and normative reflection that favours their explicit 
recognition in educational legislation. 
Key words: Primary school, table tennis, Physical Education, teaching resources, perception healthy 
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TEACHERS’ PERCEPTIONS OF TABLE TENNIS AND OTHER RACKET SPORTS IN 
PRIMARY PHYSICAL EDUCATION 
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Abstract: Racket sports are increasingly recognized as effective educational tools due to their accessibility, 
adaptability, and potential to promote both general and sport-specific motor skills. Among them, table tennis stands 
out in school physical education contexts because of its simple rules, low cost, limited space requirements, and low risk 
of injury, making it particularly suitable for inclusive educational settings. Beyond physical benefits, previous research 
highlights its contribution to motor competence, physical well-being, emotional regulation, and social interaction in 
children and adolescents. The aim of this study was to analyse the presence of table tennis and other racket sports in 
primary school physical education in the region of Aragón (Spain). A descriptive design was employed using the Racket 
Sports Attitude Scale (RSAS), a validated questionnaire assessing attitudes, facilitators, and barriers related to racket 
sports. The sample consisted of 393 primary school physical education teachers. Results showed that 93.15% of 
teachers reported including at least one racket sport in their classes. The most frequently used racket sports were 
racket games (59.0%), badminton (50.8%), and tennis (40.2%), while the least used were table tennis (14.9%), racket 
pelota (7.4%), and padel (1.6%). Despite its proven educational and developmental benefits, table tennis remains 
underutilized in primary physical education. This limited presence appears to be more related to pedagogical and 
structural barriers than to its educational potential. 
Key words: Racket games; physical education; primary school; educational curriculum. 
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АКТИВНОСТИ У ПРИРОДИ У ФУНКЦИЈИ МОТОРИЧКИХ СПОСОБНОСТИ 
 

Мојсиловић Зоран 
 Факултет за спорт и физичко васпитање, Универзитет у Приштини-Косовска Митровица, Лепосавић, 

Србија 
 
Сажетак: Tехнолошки развој, урбанизација и промене животних навика значајно су смањили свакодневно 
кретање људи. Савремени начин живота kaрактерише смањена физичка активност, повећано време 
проведено у затвореним просторима и интезивна употреба дигиталних технологија. Kао одговор на ове 
трендове, активности у природи добијају све већи значај. Боравак и кретање у природном окружењу 
позитивно утичу на целокупно здравље човека и представљају важан чинилац kвалитетног живота. 
Природно окружење пружа богат спектар стимуланса koји су кључни за сензо-моторички развој. 
Akтивности у природи су кључне за развој моторичких способност (kooрдинација, снага и брзина) kроз 
природне облике кретања на земљи, води и ваздуху. Пешачење, трчање, планинарење, логоровање, веслање 
и игре у природи подстичу физички развој, смањују стрес и побољшавају орјентацију. Moторичке 
способности представљају oснову за извођење свакодневних akтивности и битан су сегмент oпштег 
развоја особа. Aктивности у природи oбједињују физичко kретање, боравак на отвореном простору и 
директан контакт са природним окружењем што представља значајан чинилац унапређења психо-
физичког здравља и развоја моторичких способности људи свих узраста. Циљ овог рада је да сагледа и 
анализира појам и врсте активности у природи, њихов значај за здравље људи, oбразовни и васпитни 
аспект, као и њихов допринос развоју моторичких вештина и очувању менталне равнотеже. Рад се заснива 
на анализи релевантне литературе и теоријских сазнања из области физичке културе, педагогије и 
здраствених наука. 
Кључне речи: активнпости у природи, моторичке способности, физичка активност, здравље 
 
 

ACTIVITIES IN NATURE AS A FUNCTION OF MOTOR SKILLS 
 

Моjsilović Zoran 
 

Abstract: Technological development, urbanization and changes in lifestyle have significantly reduced people's daily 
movement. Modern lifestyles are characterized by reduced physical activity, increased time spent indoors and intensive 
use of digital technologies. In response to these trends, activities in nature are gaining increasing importance. Staying 
and moving in a natural environment have a positive effect on overall human health and are an important factor in 
quality of life. The natural environment provides a rich spectrum of stimuli that are key to sensorimotor development. 
Activities in nature are key to the development of motor skills (coordination, strength and speed) through natural 
forms of movement on land, water and air. Walking, running, hiking, climbing, rowing and playing in nature stimulate 
physical development, reduce stress and improve orientation. Motor skills are the basis for performing everyday 
activities and are an important segment of the general development of people. Activities in nature combine physical 
movement, spending time outdoors and direct contact with the natural environment, which is a significant factor in 
improving psycho-physical health and developing motor skills of people of all ages. The aim of this paper is to review 
and analyze the concept and types of activities in nature, their importance for human health, educational and 
upbringing aspects, as well as their contribution to the development of motor skills and the preservation of mental 
balance. The paper is based on an analysis of relevant literature and theoretical knowledge from the fields of physical 
education, pedagogy and health sciences.  
Key words: activities in nature, motor skills, physical activity, health 
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VOLUNTEERING AND SOCIAL INCLUSION OF PEOPLE WITH DISABILITIES IN 
SPORT 

 
Palaskas Georgios, Matsouka Ourania, Papadimitriou Aikaterini, Albanides Evangelos, Efstratia 

Tsitskari 
Department of Physical Education & Sport Science, Democritus University of Thrace, Komotini, Greece 

 
Abstract: It is widely accepted that the social inclusion of people with disabilities (PwDs) is a core pillar of modern 
inclusive societies and the sporting ideal, a fact highlighted in both international literature and research practice. In 
this context, the purpose of this study was to thoroughly investigate the motivations, perceptions, and experiences of 
PwDs regarding volunteering in sports contexts, while the research question concerns the role of voluntary action as 
a mechanism for social empowerment and identity reconstruction. The research sample consisted of 192 individuals 
with disabilities (N=192). For the needs of the study, a structured electronic questionnaire was used, including the 
Volunteer Functions Inventory (VFI) scale to assess six functional categories of motives  (Understanding, Values, 
Enhancement, Career, Protective, and Social), as well as axes for investigating the supportive environment and social 
integration, showing high internal consistency reliability (Cronbach’s alpha up to 0.92). Data analysis was performed 
through descriptive and inferential statistics (t-test, Pearson and Spearman correlations) using the SPSS statistical 
tool. The results show that "Understanding" (knowledge acquisition) and "Values" (humanitarian offering) are the 
strongest motives, while significant differences based on gender and previous volunteering experience emerge. Of 
particular importance is that sports volunteering enhances the sense of belonging and self-efficacy, serving as a means 
of transition for PwDs from the role of passive recipient to that of active social contributor. Overall, the findings 
contribute to the literature on sports volunteer management and social inclusion of PwDs, offering clearly stated 
practical implications for adopting inclusive management strategies by sports organizations. 
Key words: sports volunteering, disability, motivation, social inclusion, empowerment 
 

VOLONTIRANJE I SOCIJALNA INKLUZIJA OSOBA SA INVALIDITETOM U SPORTU 
 
Palaskas Georgios, Matsouka Ourania, Papadimitriou Aikaterini, Albanides Evangelos, Efstratia 

Tsitskari 
 

Sažetak: Široko je prihvaćeno da je socijalna inkluzija osoba sa invaliditetom (OSI) jedan od ključnih stubova 
savremenih inkluzivnih društava i sportskog ideala, što je naglašeno kako u međunarodnoj literaturi, tako i u 
istraživačkoj praksi. U tom kontekstu, cilj ove studije bio je da se detaljno ispitaju motivacije, percepcije i iskustva OSI 
u vezi sa volontiranjem u sportskim okruženjima, dok se istraživačko pitanje odnosi na ulogu volonterskog delovanja 
kao mehanizma socijalnog osnaživanja i rekonstrukcije identiteta. Istraživački uzorak činilo je 192 osobe sa 
invaliditetom (N=192). Za potrebe studije korišćen je strukturirani elektronski upitnik, koji je uključivao skalu 
Volunteer Functions Inventory (VFI) za procenu šest funkcionalnih kategorija motiva (Razumevanje, Vrednosti, 
Unapređenje, Karijera, Zaštitna funkcija i Socijalni aspekt), kao i ose za ispitivanje podržavajućeg okruženja i socijalne 
integracije, pri čemu je pokazana visoka unutrašnja konzistentnost pouzdanosti (Cronbachova alfa do 0,92). Analiza 
podataka sprovedena je pomoću deskriptivne i inferencijalne statistike (t-test, Pearsonove i Spearmanove korelacije) 
uz korišćenje statističkog alata SPSS. Rezultati pokazuju da su „Razumevanje“ (sticanje znanja) i „Vrednosti“ 
(humanitarno davanje) najjači motivi, dok se javljaju značajne razlike u zavisnosti od pola i prethodnog volonterskog 
iskustva. Posebno je važno da sportsko volontiranje jača osećaj pripadnosti i samoefikasnosti, služeći kao sredstvo 
prelaska OSI iz uloge pasivnog primaoca u ulogu aktivnog društvenog aktera. U celini, nalazi doprinose literaturi o 
upravljanju sportskim volonterima i socijalnoj inkluziji OSI, nudeći jasno definisane praktične implikacije za usvajanje 
inkluzivnih strategija upravljanja u sportskim organizacijama. 
Ključne reči: sportsko volontiranje, invaliditet, motivacija, socijalna inkluzija, osnaživanje 
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GLOBAL SKI TOURISM: MARKET DEVELOPMENT, INDICATORS, AND EMERGING 
TRENDS 

 
Enache Ion-Sebastian1, Roșu Daniel1, Mihăilescu Liviu-Emanuel1, Enache Carmen1, Pogan 

Mihaela2 

1Faculty of Science, Physical Education and Informatics, National University of Science and Technology 
Politehnica, Bukarest, Romania  

2Doctoral School of Sport Science and Physica Education, National University of Science and Technology 
Politehnica, Bukarest, Romania 

 
Abstract: This research is based on the analysis of annual international reports on winter sports tourism for the period 
2012–2023, prepared by L. Vanat, a renowned independent analyst and practitioner of several skiing disciplines, as 
well as on the contributions of other researchers in the field. The study examines the unprecedented evolution of global 
winter tourism and investigates the impact of the ski industry worldwide, while paying special attention to emerging 
markets, including Central and Eastern Europe, Central Asia, and China. The research provides comparative 
classifications of development based on relevant indicators of the ski industry and summarizes current development 
trends, highlighting how the sector is responding to contemporary challenges, including climate change and socio-
economic transformations. 
Key words: tourism, winter sports, ski visits, ski lifts, ski centers, ski resorts, trends 
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THE INFLUENCE OF CREATIVE ACTIVITIES AND PHYSICAL EXERCISE ON CHILD 
DEVELOPMENT IN CREATIVE ACTIVITY CENTERS 

 
Mastorodimou Eleonora, Matsouka Ourania, Papadimitriou Aikaterini, Astrapellos Kostas,  

Kosta George, Yfantidou Georgia 
School of Physical Education, Sport Science and Occupational Therapy, Democritus University of Thrace, Greece 

 
Abstract: Childhood constitutes a particularly critical stage of human development, as it is during this period that the 
foundations of cognitive, physical, and socio-emotional maturation are established. Within this framework, creative 
activities and physical exercise represent powerful pedagogical tools which, when combined, can significantly enhance 
the holistic development of children. Aiming to evaluate the contribution of a targeted creative activity and physical 
exercise program to the development of children aged 5–12 years, the present study was conducted. The research 
sample was drawn from the “Europedia” Creative Activity Center for Children in Alexandria, Greece using purposive 
sampling methodology and consisted of 50 children aged 5 to 12 years. The objective was to record and analyze 
changes observed in children’s motor and social skills after four weeks of systematic participation in the program 
through a questionnaire administered to parents. A key element of the study was to demonstrate that creativity is not 
merely an artistic trait but a fundamental cognitive function associated with innovation, adaptability, and self-
confidence. In conclusion, the above-described study demonstrated that the organized integration of creative activities 
and physical exercise within Creative Activity Centers significantly enhances the physical and social development of 
children aged 5–12 years. The observed improvements indicate that such programs can serve as a valuable tool in 
pedagogical practice. Therefore, the systematic implementation and evaluation of their outcomes could further 
strengthen the role of Creative Activity Centers as key institutions supporting child development and social cohesion. 
Key words: creative activities, physical exercise, child development, motor skills, social skills 
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THE IMPACT OF STRUCTURED TRAINING PROGRAMS ON EXPLOSIVE STRENGTH 
IMPROVEMENT IN FEMALE SECONDARY SCHOOL VOLLEYBALL ATHLETES 

 
Pădureanu Nicu1, Balint Gheorghe2 

1"Liviu Rebreanu" Secondary School, Comănești, Romania 
2Faculty of Movement, Sports and Health Sciences, ”Vasile Alecsandri” University of Bacau, Romania 

 
Abstract: The study aimed to investigate the effects of a structured training program focused on the development of 
explosive strength in a female school volleyball team. The research was conducted on a sample of 35 students (grades 
VII–VIII) from the "Liviu Rebreanu" Secondary School in Comănești during the 2025–2026 academic year. The training 
program was implemented over a period of 8 weeks, with three training sessions per week, each session lasted 
approximately 60 minutes. The program focused on exercises designed to improve explosive strength, including: 
Plyometric exercises: These exercises, such as squat jumps and bounding, were aimed at enhancing the stretch-
shortening cycle and increasing the power output of the lower limbs. Circuit training: A combination of high-intensity 
exercises targeting various muscle groups was used to improve overall strength and endurance. Bodyweight exercises: 
These exercises, including lunges, push-ups, and planks, were designed to build functional strength and improve muscle 
coordination. The assessment tools used in the study were the Vertical Jump Test; Repeated Hurdle Jumps and Hexagon 
Agility Test. Results: Vertical Jump Test: The p-value of 0.003 (p < 0.05) supports the hypothesis that plyometric and 
bodyweight exercises positively influence vertical jump performance in school-aged volleyball players. Repeated 
Hurdle Jumps: The p-value of 0.008 (p < 0.05) further confirms the statistical significance of this improvement, 
supporting the idea that training interventions focusing on dynamic movements contribute to the development of 
endurance in explosive actions. Hexagon Agility Test: The p-value of 0.013 (p < 0.05) reinforces the validity of the 
results and the impact of agility training on neuromuscular performance in volleyball players. Conclusion: The final 
results obtained confirm that explosive strenght were significantly improved. These results provide strong evidence 
that structured, targeted explosive strength training significantly enhances the neuromuscular performance of young 
volleyball players. 
Key words: explosive strength, training programs, volleyball. School. 
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RAZLIKE U SITUACIONOJ EFIKASNOSTI IZMEĐU TIMOVA ABA LIGE I I ABA LIGE II 
U REGULARNOM DIJELU 2024/2025 SEZONE 

 
Ćeremidžić Dejan, Ćeremidžić Tatjana 

Fakultet fizičkog vaspitanja i sporta, Univerzitet u Istočnom Sarajevu, Republika Srpska, BiH 
 

Sažetak:  Istraživanje je provedeno s ciljem utvrđivanja razlika između ekipa  ABA lige 1 i ABA lige 2 u sezoni 
2024/2025, u jedanaset standardnih pokazatelja situacione efikasnosti u košarkaškoj igri. Situaciona efikasnost je 
procjenjena sa jedanaest varijabli: procenat šuta za tri poena, broj upućenih šuteva za 3 poena, procenat šuta za dva 
poena, broj upućenih šuteva za dva poena, ofanzivni skok, defanzivni skok, ukupni broj skokova, asistencije, osvojene 
lopte, greške i procenat slobodnih bacanja. Diskriminativnom analizom i studentovim T-testom dobijeni su rezultati 
koji ukazuju na statističku razliku između ekipa Aba lige I i ABA lige II u većini  od jedanaest testiranih varijabli u 
korist ekipa koje igraju u Aba ligi 1.  Podatak da su igrači koji igraju u Aba ligi I u sezoni 2024/25 na većem nivou u 
vecini testiranih varijabli u odnosu na košarkaše koji nastupaju u ABA ligi  II bio i očekivan.  
Ključne riječi: situaciona efikasnost, Aba liga I , Aba liga II, razlike 

 
 

DIFFERENCES IN SITUATIONAL EFFICIENCY BETWEEN ABA LEAGUE 1 AND ABA 
LEAGUE II TEAMS IN THE REGULAR PART OF THE 2024/2025 SEASON 

 
Ćeremidžić Dejan, Ćeremidžić Tatjana 

 
Abstract:  The research was conducted with the aim of determining the differences between teams from ABA League 
Division 1 and Division 2 in the 2024/2025 season, based on eleven standard indicators of situational efficiency in 
basketball. Situational efficiency was assessed using eleven variables: three-point shooting percentage, number of 
three-point shot attempts, two-point shooting percentage, number of two-point shot attempts, offensive rebounds, 
defensive rebounds, total number of rebounds, assists, steals, turnovers, and free-throw percentage. Discriminant 
analysis and the Student’s t-test produced results indicating a statistically significant difference between teams in ABA 
League Division 1 and ABA League Division 2 in most of the eleven tested variables, in favor of the teams competing in 
ABA League Division 1. The finding that players competing in ABA League Division 1 during the 2024/2025 season 
performed at a higher level in most of the tested variables compared to basketball players competing in ABA League 
Division 2 was expected. 
Key words: situational efficiency, Aba league I, Aba league  ll, differences 
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EFFECTS OF DRY NEEDLING THERAPY ON PAIN INTENSITY IN PATIENTS WITH 
MYOFASCIAL PAIN SYNDROME 

 
Cicović Vanja, Pavlović Bojan, Cicović Borislav, Lalović Ljubica 

Faculty of Physical Education and Sport, University of East Sarajevo, Pale, Republic of Srpska, B&H 
 

Abstract: Introduction: Myofascial pain syndrome (MPS) is a common cause of musculoskeletal pain in both the 
general population and athletes. It is characterized by the presence of myofascial trigger points that contribute to 
pain, functional limitations, and reduced quality of life. Dry needling (DN) therapy has gained increasing attention as 
a minimally invasive intervention for the management of myofascial pain. Aim: The aim of this study was to investigate 
the effects of dry needling therapy on pain intensity in patients with myofascial pain syndrome. Methods: This 
prospective clinical study included patients diagnosed with myofascial pain syndrome. Pain intensity was assessed 
using the Visual Analog Scale (VAS) before and after the application of dry needling therapy. Data were analyzed using 
appropriate statistical methods. Results and Discussion: A statistically significant reduction in pain intensity was 
observed after dry needling therapy (p < 0.05). The findings are consistent with previous studies reporting beneficial 
effects of dry needling on myofascial pain. Conclusion: Dry needling therapy appears to be an effective intervention for 
reducing pain intensity in patients with myofascial pain syndrome and may be recommended as part of a multimodal 
rehabilitation approach. 
Key words: dry needling, myofascial pain syndrome, pain intensity, rehabilitation 
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UTICAJ TELESNE SLIKE I FIZIČKE AKTIVNOSTI KAO MODERATORA 
ZDRAVSTVENIH PARAMETARA NA FIZIČKO ZDRAVLJE 

 
Petković Tatjana, Lalović Ljubica  

Fakultet fizičkog vaspitanja i sporta, Univerzitet u Istočnom Sarajevu, Republika Srpska, Bosna i Hercegovina 
 
Sažetak: Cilj ovog istraživanja bio je da se ispita uticaj telesne slike i fizičke aktivnosti kao moderatora zdravstvenih 
parametara na fizičko zdravlje u tri populacione grupe: učenici srednjih škola (N = 500), studenti (N = 500) i zaposleni 
(N = 500). Ukupan uzorak obuhvatio je 1.500 ispitanika. Telesna slika procenjivana je putem Indeksa nezadovoljstva 
telom (BDI), dok je fizička aktivnost kategorizovana prema intenzitetu (visok, umeren i nizak) i izražena u MET-
minutima nedeljno. Fizičko zdravlje mereno je domenom fizičkog zdravlja instrumenta WHOQOL. Hijerarhijske 
regresione analize pokazale su da nezadovoljstvo telom značajno predviđa fizičko zdravlje u grupi zaposlenih. Takođe 
su utvrđeni značajni moderatorski efekti. Fizička aktivnost umerenog intenziteta moderirala je odnos između 
nezadovoljstva telom i fizičkog zdravlja u radnoj populaciji (p = .040), dok je fizička aktivnost visokog intenziteta 
pokazala značajan moderatorski efekat u uzorku učenika (p = .006). Rezultati ukazuju da fizička aktivnost može 
ublažiti negativne efekte nezadovoljstva telom na fizičko zdravlje, pri čemu se snaga i smer ovog efekta razlikuju u 
zavisnosti od razvojne i profesionalne grupe. Nalazi naglašavaju značaj promovisanja strukturirane fizičke aktivnosti 
kao protektivnog faktora u očuvanju fizičkog zdravlja i ukupnog kvaliteta života. 
Ključne reči: telesna slika, nezadovoljstvo telom, fizička aktivnost, moderatorski efekat, fizičko zdravlje, kvalitet 
života. 
 

THE INFLUENCE OF BODY IMAGE AND PHYSICAL ACTIVITY AS MODERATORS OF 
HEALTH PARAMETERS ON PHYSICAL HEALTH 

 
Petković Tatjana, Lalović Ljubica 

 
Abstract: The aim of this study was to examine the influence of body image and physical activity as moderators of 
health parameters on physical health in three population groups: secondary school pupils (N = 500), university 
students (N = 500), and the working population (N = 500). The total sample consisted of 1,500 respondents. Body 
dissatisfaction index (BDI) was used as an indicator of body image, while physical activity was categorized according 
to intensity (vigorous, moderate, and low intensity) and expressed in MET-minutes per week. The physical health 
domain of the WHOQOL instrument was used as the dependent variable. Hierarchical regression analyses showed that 
body dissatisfaction significantly predicted physical health in the working population. Significant moderating effects 
were identified: moderate-intensity physical activity moderated the relationship between body dissatisfaction and 
physical health in the working population (p = .040), while vigorous-intensity physical activity demonstrated a 
moderating effect in the pupil sample (p = .006). The findings indicate that physical activity may buffer the negative 
effects of body dissatisfaction on physical health, although the strength and direction of this effect differ across 
developmental and occupational groups. The results emphasize the importance of promoting structured physical 
activity as a protective factor in maintaining physical health and quality of life. 
Key words: body image, body dissatisfaction, physical activity, moderator effect, physical health, quality of life 
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УТИЦАЈ ФИЗИЧКЕ АКТИВНОСТИ КАО МОДЕРАТОРА НА РЕЛАЦИЈЕ 
ПАРАМЕТАРА ЗДРАВЉА И ПСИХИЧКОГ ЗДРАВЉА УЧЕНИКА, СТУДЕНАТА И 

РАДНО АКТИВНОГ СТАНОВНИШТВА 
 

Лаловић Љубица, Цицовић Борислав, Драгосављевић Славко, Цицовић Вања, Павловић 
Бојан  

Факултет физичког васпитања и спорта, Универзитет у Источном Сарајеву, Република Српска, Босна и 
Херцеговина 

 
Сажетак: Циљ овог истраживања био је испитати улогу физичке активности као модератора у односу 
између самопроцењеног здравственог стања и психичког здравља код студената, ученика и радно активног 
становништва у средњим школама Републике Српске. Узорак је обухватао 1.500 испитаника: 500 
студената, 500 ученика и 500 радно активних особа. Подаци су прикупљени помоћу International Physical 
Activity Questionnaire (IPAQ) и WHOQOL-BREF упитника. Регресионе анализе показале су да физичка 
активност високог интензитета значајно модерира однос између укупног здравственог стања и психичког 
здравља код ученика и радно активног становништва, док код студената овај ефекат није статистички 
значајан. Умерене и ниске физичке активности показале су мањи или непоуздан модераторски ефекат. 
Резултати истичу значај промоције физичке активности као стратегије за побољшање психичког здравља 
и квалитета живота различитих група становништва. 
Кључне речи: физичка активност, самопроцењено здравље, психичко здравље, модератор, студенти, 
ученици, радно активно становништво 
 
 

PHYSICAL ACTIVITY AS A MODERATOR BETWEEN HEALTH AND MENTAL WELL-
BEING IN STUDENTS, PUPILS AND WORKING ADULTS 

 
Lalović Ljubica, Cicović Borislav, Dragosavljević Slavko, Cicović Vanja, Pavlović Bojan 

 
Abstract: The aim of this study was to examine the role of physical activity as a moderator in the relationship between 
self-rated health and mental health among students, high school pupils, and the working population in the Republic of 
Srpska. The sample included 1,500 participants: 500 students, 500 pupils, and 500 working adults. Data were collected 
using the International Physical Activity Questionnaire (IPAQ) and the WHOQOL-BREF questionnaire. Regression 
analyses showed that vigorous physical activity significantly moderates the relationship between overall health status 
and mental health in pupils and the working population, while this effect was not statistically significant in students. 
Moderate and low-intensity physical activities showed smaller or inconsistent moderator effects. These findings 
highlight the importance of promoting physical activity as a strategy to improve mental health and quality of life 
across different population groups. 
Key words: physical activity, self-rated health, mental health, moderator, students, pupils, working population 
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ПОСЛОВНА ЕТИКА И УПРАВЉАЊЕ СПОРТСКИМ ОРГАНИЗАЦИЈАМА 
 

Аземовић Неџад1, Мујановић Рифат2, Мујановић Дино3 
1Универзитет Привредна Академија, Нови Сад, Србија  

2Департман за Биомедицинске науке, Државни Универзитет у Новом Пазару, Србија  
3Факултет за спорт и физичко васпитање, Универзитет у Новом Саду, Србија 

 

Сажетак: Основни циљ овог рада је упознавање са теоретским и методским основама улоге и  значаја 
пословне етике у управљању спортским организацијама. Овај рад би требало да помогне стицању базичних 
знања из пословне етике у управљању спортским организацијама. Сваки спортски систем у својој 
егзистенцији би требало да своје пословно утемељење заснива на есенцијалним одредницама мисије и духа 
спорта. Тако, да би, управљање пословним организацијама, гледано са моралног становишта, узимало идеју, 
да се поштен приступ пословању на крају увек исплати. У данашњем времену, у коме су економија и 
политика постали саставни и доминантни друштвени чиниоци, дошло је до евидентног нарушавања 
система вредности. Тако се, поред осталог, појавила и својеврсна ерозија морала. То је разуме се, довело и до 
нужне и појачане потребе за ревитализацијом и поновним постављањем етичких вредности у свим 
сферама па и у спорту. Циљ овог рада је, такође, да укаже на горе поменуту проблематику на начин да спорт 
и спортске организације треба да буду под лупом спортске и пословне етике, које могу да помогну у 
трасирању истинских, људских смерница, чија ће ваљаност бити потврђена у пракси. 
Кључне речи: пословна етика, етика, управљање, спортске организације 
 
 

BUSINESS ETHICS AND MANAGEMENT OF SPORTS ORGANIZATIONS 
 

Azemović Nedžad, Mujanović Rifat, Mujanović Dino 
 

Abstracts: The main goal of this paper is to introduce the theoretical and methodological foundations of the role and 
importance of business ethics in the management of sports organizations. This paper should help to acquire basic 
knowledge of business ethics in the management of sports organizations. Every sports system in its existence should 
base its business foundation on the essential determinants of the mission and spirit of sport. Thus, the management of 
business organizations, viewed from a moral point of view, would take the idea that an honest approach to business 
always pays off in the end. In today's time, in which economics and politics have become integral and dominant social 
factors, there has been an evident violation of the value system. Thus, among other things, a kind of erosion of morality 
has appeared. This has, of course, led to the necessary and increased need for revitalization and re-establishment of 
ethical values in all spheres, including sports. The aim of this paper is to point out the above-mentioned issues in a way 
that sports and sports organizations should be under the scrutiny of sports and business ethics, which can help in 
tracing true, humane guidelines, the validity of which will be confirmed in practice. 
Key words: business ethics, ethics, management, sports organizations 
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PHYSICAL EDUCATION AND SPORT PARTICIPATION FROM THE PERSPECTIVE OF 
ADOLESCENT GIRLS 

 
Kolarić Nina, Marković Lidija, Đorđić Višnja 

Faculty of Sport and Physical Education, University of Novi Sad, Serbia  
 

Abstract: Both Physical Education (PE) as a mandatory school subject and organized sport as a freely chosen activity 
can contribute significantly to adolescents’ physical activity levels. The aim of this study was to examine adolescent 
girls’ attitudes toward and experiences of mandatory PE classes and volleyball club training sessions. A qualitative 
cross-sectional study was conducted with 88 primary school girls (5th–8th grade) who had been playing volleyball in 
sports clubs for up to five years. The Modified Middle School Physical Education Critical Incident Survey (Krouskas, 
1999) was administered, along with additional questions on demographics, attitudes, experiences, and perceived 
differences between PE classes and volleyball training sessions. Data were analyzed using qualitative and descriptive 
methods, including thematic analysis and narrative interpretation of participants’ responses. The results indicated a 
decline in motivation for PE with increasing age. Fifth-grade girls demonstrated high enthusiasm, positive emotions, 
and intrinsic motivation, whereas sixth-grade girls expressed criticism and perceived monotony. Among seventh- and 
eighth-grade girls, decreased interest was associated with a sense of routine, limited variety, and inadequate 
organization of instruction. Conversely, attitudes toward volleyball training sessions were consistently positive across 
all age groups. The sessions were perceived as opportunities for social connection, personal development, emotional 
support, and identity formation, despite challenges such as physical fatigue and competitive stress. These findings 
suggest that improving PE delivery through greater curriculum diversity, alignment with girls’ interests, student 
involvement in decision-making, and enhanced teacher professional development may foster positive attitudes and 
promote lasting healthy habits among adolescent girls. 
Key words: physical education, physical activity, adolescent girls, attitudes 
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RESEARCH ON THE DEVELOPMENT STRATEGIES OF THE DOOR TO DOOR SPORTS 
TRAINING INDUSTRY FROM THE PERSPECTIVE OF PORTER'S FIVE FORCES 

ANALYSIS MODEL 
 

Zhou Guanwen 
Faculty of Sport and Physical Education, University of Niš, Serbia 

 
Abstract: This paper focuses on Porter's Five Forces Analysis. It examines the challenges currently faced by the door-
to-door sports training industry and proposes appropriate countermeasures. The research reveals that the door-to-
door sports training industry not only faces certain safety risks and lacks adequate insurance mechanisms, but also 
raises concerns about consumer rights protection and privacy. Additionally, there are gaps in policy regulation and 
industry standards. In response to these findings, the article proposes several solutions: establishing a comprehensive 
regulatory framework; promoting industry self-regulation and standardization; and enhancing consumer education 
and rights protection.  
Key words: door-to-door sports training, porter five forces ,consumption,sports industry 
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SPOMENIČKO NASLEĐE U SPORTU NA JUGU SRBIJE KAO FAKTOR OČUVANJA 
LOKALNOG IDENTITETA 

 
Stamenković Miloš 

 
Sažetak: Kultura sećanja predstavlja važan segment društvenog identiteta i kolektivne svesti, ali je njena uloga u 
oblasti sporta nedovoljno istražena i sistematski razvijena, posebno u lokalnim zajednicama. Cilj rada je analiza 
značaja očuvanja sportskog nasleđa i identiteta klubova kroz institucionalne, kulturne i društvene mehanizme, sa 
posebnim osvrtom na primere sportskih kolektiva sa juga Srbije. Istraživanje je sprovedeno primenom istorijsko-
dokumentacione metode, analize dostupnih arhivskih i medijskih izvora, kao i komparativnog pristupa u sagledavanju 
prakse očuvanja sportskog pamćenja u različitim sredinama. Rezultati ukazuju na nedovoljno razvijene 
institucionalne modele zaštite sportskog nasleđa, česte promene identitetskih obeležja klubova i nedostatak sistemske 
podrške u obeležavanju jubileja, arhiviranju građe i valorizaciji sportskih dostignuća. Posebno se ističe značaj 
memorijalnih prostora, muzejskih zbirki i simboličkog obeležavanja sportskih ličnosti kao faktora očuvanja 
kontinuiteta sportskog identiteta. Zaključuje se da negovanje kulture sećanja u sportu ima širi društveni značaj jer 
doprinosi jačanju lokalnog identiteta, motivaciji mladih za bavljenje sportom i očuvanju istorijske svesti zajednice. 
Predlaže se sistemsko uključivanje institucija, sportskih organizacija i lokalnih samouprava u procese zaštite i 
promocije sportskog nasleđa kao trajne društvene vrednosti. 
Ključne reči: kultura sećanja, sportsko nasleđe, identitet klubova, lokalne zajednice, istorija sporta 
 
 

MONUMENTAL HERITAGE IN SPORT IN SOUTHERN SERBIA AS A FACTOR IN 
PRESERVING LOCAL IDENTITY 

 
Stamenković Miloš 

 
Abstract: The culture of memory represents an important component of social identity and collective consciousness; 
however, its role in the field of sport remains insufficiently researched and systematically developed, particularly 
within local communities. The aim of this paper is to analyze the importance of preserving sports heritage and club 
identity through institutional, cultural, and social mechanisms, with special reference to examples of sports 
organizations from southern Serbia. The research was conducted using the historical-documentary method, analysis 
of available archival and media sources, and a comparative approach to examining practices of preserving sports 
memory in different environments. The results indicate underdeveloped institutional models for the protection of 
sports heritage, frequent changes in clubs’ identity features, and a lack of systematic support in marking anniversaries, 
archiving materials, and valorizing sporting achievements. Particular emphasis is placed on the importance of 
memorial spaces, museum collections, and symbolic commemoration of sports figures as factors in preserving the 
continuity of sports identity. It is concluded that fostering a culture of memory in sport has broader social significance, 
as it contributes to strengthening local identity, motivating youth participation in sport, and preserving the historical 
consciousness of the community. Systematic involvement of institutions, sports organizations, and local authorities in 
the processes of protection and promotion of sports heritage as a lasting social value is therefore recommended. 
Key words: culture of memory, sports heritage, club identity, local communities, sports history 
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THE PROBLEM MANIFESTATION, IDEOLOGY CHANGE AND OPTIMIZED METHOD 
OF "EDUCATING PEOPLE THROUGH SPORTS" IN SCHOOLS UNDER THE CONCEPT 

OF PHYSICAL LITERACY 
 

Changhao MA, Kun MA, Shenghua QI 

School of Physical Education, University of Jinan, China 
 
Abstract: Physical literacy education for teenagers is a key shift that transcends technological rationalism and brings 
sports back to the essence of education. By using the methods of literature review and logical analysis, this paper 
analysis of our school to the source of the problem of educating people through sports, discusses the fundamental path 
of how to turn and where to turn school physical education under the concept of physical literacy. It is believed that 
there are current problems in school physical education, including deviations in teaching links, fragmentation of the 
educational environment, and disembodied teaching methods. Under the guidance of the concept of physical literacy 
education, school should shift towards a teaching model that emphasizes process experience, a talent cultivation 
concept that focuses on collaborative education, and teaching methods that mainly utilize technological innovation. 
Therefore, in the future, school should explore optimized method and innovative paths from cultivating "knowledge-
action-emotion" integrated sports talents, ensuring the school sports environment and digital governance, and 
empowering sports education and teaching with artificial intelligence, providing further reference for the 
development of physical education in schools in our country. 
Key words: teenagers; physical literacy; educating people through sports; problem manifestation; ideology change; 
optimized method 
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ПЕРФЕКЦИОНИЗАМ И ПСИХОЛОШКИ УМОР КОД МЛАДИХ СПОРТИСТА: 
ПРИКРИВАЈУЋА УЛОГА СПОРТСКЕ МОТИВАЦИЈЕ 

 
Сонг Шу-гуанг1, Сун Ђинг-чун1, Јанг Инг-лианг1, Лиу Шенг-хуи2 

1Одељење за физичко васпитање, Универзитет „Кина петролеум“, Ћингдао, Шандунг, Кина  
2Универзитет Малаја, Малезија 

 
Сажетак: Циљ: Истражити прикривајући ефекат спортске мотивације у вези између перфекционизма и 
спортског психолошког умора код младих спортиста, како би се обезбедила теоријска основа за 
интервенције у менталном здрављу у школама. Методе: Током 2023. године, методом кластерског 
узорковања спроведено је анкетирање 399 младих спортиста из 9 школа у провинцији Шандунг. Подаци су 
прикупљени коришћењем Фростове вишедимензионалне скале перфекционизма, Скале спортског 
психолошког умора и Скале спортске мотивације. Статистичка анализа је спроведена помоћу софтвера 
SPSS 26.0 и PROCESS макро програма. Резултати: Просечан скор перфекционизма код младих спортиста 
износио је 3,435 ± 0,556, просечан скор психолошког умора 2,487 ± 0,657, док је просечан скор спортске 
мотивације био 3,909 ± 0,712. Ниво психолошког умора код спортисткиња био је значајно виши него код 
спортиста (P < 0,05). Тестови медијације показали су да је директан ефекат перфекционизма на психолошки 
умор значајан (β = 0,251, P < 0,001). Индиректни ефекат спортске мотивације износио је -0,092 (95% CI: [-
0,130, -0,040]), што је супротног знака од директног ефекта, што одговара карактеристикама 
прикривајућег ефекта, са учешћем у ефекту од 36,6%. Закључак: Спортска мотивација има прикривајућу 
улогу у односу између перфекционизма и психолошког умора код младих спортиста. Ово указује на то да рад 
на менталном здрављу у школама треба да обрати пажњу на двоструку природу перфекционизма и да 
подстиче спортску мотивацију како би ублажио његове негативне утицаје. 
Кључне речи: млади спортисти; перфекционизам; спортски психолошки умор; спортска мотивација; 
прикривајући ефекат 

 
 

PERFECTIONISM AND PSYCHOLOGICAL BURNOUT IN ADOLESCENT ATHLETES: 
THE SUPPRESSION ROLE OF MOTITION FOR SPORT 

 
Song Shu-guang, Sun Jing-chun, Yang Ying-liang, Liu Sheng-hui 

 
Abstract: Objective: To examine the suppression effect of sport motivation in the association between perfectionism 
and sport-related psychological burnout among adolescent athletes, providing a theoretical basis for school-based 
mental health interventions. Methods: In 2023, a cross-sectional survey was conducted using cluster sampling among 
399 adolescent athletes from nine schools in Shandong Province. Data were collected with the Frost Multidimensional 
Perfectionism Scale, the Athlete Burnout Questionnaire, and the Sport Motivation Scale. Statistical analyses were 
performed using SPSS 26.0 and the PROCESS macro. Results: The mean scores were 3.435 ± 0.556 for perfectionism, 
2.487 ± 0.657 for psychological burnout, and 3.909 ± 0.712 for sport motivation. Female athletes reported significantly 
higher levels of burnout than males (P < 0.05). Mediation analysis revealed a significant direct effect of perfectionism 
on burnout (β = 0.251, P < 0.001). The indirect effect through sport motivation was –0.092 (95% CI: [–0.130, –0.040]), 
with an opposite sign to the direct effect—indicating a suppression effect. This suppression accounted for 36.6% of the 
direct effect. Conclusion: Sport motivation exerts a suppression effect in the relationship between perfectionism and 
psychological burnout among adolescent athletes. Findings suggest that school mental health initiatives should 
recognize the dual nature of perfectionism and harness sport motivation as a protective resource to mitigate its 
adverse psychological impact. 
Key words: Adolescent athletes; Perfectionism; Sport-related psychological burnout; Sport motivation; Suppression 
effect 
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A STUDY ON THE MECHANISM BY WHICH OUTDOOR SPORTS EMBODIED 
EXPERIENCES AFFECT YOUNG PEOPLE’ S SENSE OF LIFE MEANING 

 
Zhaoyang Zhang, Wen Che, Chenghao Sun, Shenghua Qi 

School of Physical Education, University of jinan, Shandong Jinan, China 
 
Abstract: Objective: Based on the context of young outdoor sports participants, this study aims to investigate the 
mechanism through which the embodied experience of outdoor sports influences the sense of meaning in life among 
young people, with a focus on analyzing the mediating roles of emotional value and flow experience. Methods: A semi-
structured interview method was primarily employed to conduct interviews with outdoor sports participants and 
relevant researchers, in order to identify the factors through which outdoor sports affect the youth demographic. 
Subsequently, a questionnaire survey was administered to young individuals who had participated in outdoor sports 
for empirical testing. Results: (1) The embodied experience of outdoor sports significantly positively affects the sense 
of life meaning among young people, with emotional value and flow experience playing a chain mediating role between 
embodied experience and sense of life meaning; (2) Comparative analysis revealed that adventure and cross-country 
outdoor sports are the most effective in stimulating the sense of life meaning, recreational activities are more likely to 
induce flow states, and fitness-oriented sports consistently promote both emotional regulation and flow experience. 
Conclusion: Outdoor sports mobilize emotions and facilitate flow through embodied experience, thereby enhancing 
the sense of meaning in life among young people. Based on these findings, to alleviate youth anxiety and promote their 
mental health development, efforts should focus on precisely targeting identity-based marketing for “early adulthood,” 
constructing a “low-threshold, deep-connection, high-identification” experiential progression system, and prioritizing 
pathway transformation characterized by “low budget and high cost-effectiveness.” 
Key words: outdoor sports, embodied experience, emotional value, flow experience,sense of meaning in life 
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BIOMECHANICS OF ALPINE SKIING 
 

Ćeremidžić Petar, Bjelica Bojan 

Faculty of Physical Education and Sports, University of East Sarajevo, Republic of Srpska, B&H 
 
Abstract: Alpine skiing is a complex sport characterized by high speeds, pronounced changes of direction and 
significant biomechanical loads on the locomotor system. Understanding the biomechanical characteristics of skiing 
movement is of key importance for optimizing performance and preventing injuries. The aim of this paper was to 
systematically analyze and synthesize contemporary scientific knowledge on the biomechanical aspects of alpine 
skiing, with special emphasis on kinematic, kinetic and sensory parameters. A literature search was conducted in the 
PubMed, Web of Science, Scopus and Google Scholar databases for the period from 2012 to 2025, using clearly defined 
inclusion and exclusion criteria, in accordance with the principles of the PRISMA methodology. A total of 205 papers 
were identified, of which 10 empirical studies that met the methodological and thematic criteria were included after 
selection. The results indicate that ground reaction forces, their distribution between the legs and precise timing 
during turns are key determinants of skiing performance. Modern technologies, such as inertial measurement units, 
GNSS systems and sensor platforms integrated into ski equipment, enable valid and reliable monitoring of 
biomechanical parameters in real-world conditions. It has also been established that biomechanical patterns are not 
solely determined by muscle strength, but are the result of a complex interaction of neuromuscular control, technique 
and external conditions. In conclusion, the integration of traditional biomechanical methods with modern sensor 
technologies allows for a more precise understanding of the mechanisms of ski movement, which has significant 
implications for improving the training process, optimizing technique and reducing the risk of injury. 
Key words: alpine skiing, biomechanics, surface reaction force, kinematics, kinetics, sensor systems, performance 

 
BIOMEHANIKA ALPSKOG  SKIJANJA 

 
Ćeremidžić Petar, Bjelica Bojan 

 
Sažetak: Alpsko skijanje predstavlja kompleksnu sportsku disciplinu karakterisanu visokim brzinama, izraženim 
promjenama pravca i značajnim biomehaničkim opterećenjima lokomotornog sistema. Razumijevanje biomehaničkih 
karakteristika skijaškog kretanja od ključnog je značaja za optimizaciju performansi i prevenciju povreda. Cilj ovog 
rada bio je sistematski analizirati i sintetizovati savremena naučna saznanja o biomehaničkim aspektima alpskog 
skijanja, sa posebnim naglaskom na kinematičke, kinetičke i senzorske parametre. Pretraživanje literature 
sprovedeno je u bazama PubMed, Web of Science, Scopus i Google Scholar za period od 2012. do 2025. godine, uz 
primjenu jasno definisanih kriterijuma uključenja i isključenja, u skladu sa principima PRISMA metodologije. Ukupno 
je identifikovano 205 radova, od kojih je nakon selekcije uključeno 10 empirijskih studija koje su zadovoljavale 
metodološke i tematske kriterijume. Rezultati ukazuju da su sile reakcije podloge, njihova distribucija između nogu i 
precizno tempiranje tokom zavoja ključni determinanti skijaških performansi. Savremene tehnologije, poput 
inercijalnih mjernih jedinica, GNSS sistema i senzorskih platformi integrisanih u skijašku opremu, omogućavaju 
validno i pouzdano praćenje biomehaničkih parametara u realnim uslovima. Takođe, utvrđeno je da biomehanički 
obrasci nisu isključivo determinisani mišićnom snagom, već predstavljaju rezultat kompleksne interakcije 
neuromišićne kontrole, tehnike i spoljašnjih uslova. Zaključno, integracija tradicionalnih biomehaničkih metoda sa 
savremenim senzorskim tehnologijama omogućava preciznije razumijevanje mehanizama skijaškog kretanja, što ima 
značajne implikacije za unapređenje trenažnog procesa, optimizaciju tehnike i smanjenje rizika od povreda. 
Ključne riječi: alpsko skijanje, biomehanika, sila reakcije podloge, kinematika, kinetika, senzorski sistemi, 
performanse 
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НОВЕ УТИЛИТАРНЕ ДИМЕНЗИЈЕ ОЛИПИЈСКИХ ИГАРА 
 

Живановић Ненад1, Станковић Верољуб2, Милошевић Зоран, Ранђеловић Небојша1, 
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2Факултет за спорт и физичко васпитање, Универзитет у Приштини – Косовска Митровица, Србија 

3Факултет физичког васпитања и спорта, Универзитет у Бањој Луци, Република Српска, БиХ 
 
Сажетак: У све динамичнијој геополитичкој игри великих сила, Олимпијске иге а самим тим и спорт, своју 
утилитарност проширују и додају још један вид, а то је духовно - спиритуални. Тако да сада, када 
анализирамо утилитарност Олимпијских игара, можемо да говоримо о: политичкој, економској и духовно – 
спиритуалној утилитарности. У раду ћемо, користећи Теоријску аналиту и Историјску методу, усмерити 
пажњу на ову нову утилитарну димензију Олимпијских игара. Јер, овај нови вид утилитарности, који се за 
сада запажа приликом церемоније отварања и затварања олимпијских игара, својим содомо-гоморским и 
сатанистичким порукама директно атакују на личност човека – његову свест, савест, вољу, карактер. 
Тиме га припремају да лакше прихвати нова правила света у којима је његова улога јасна – да буде без своје 
свести, савести, воље и карактера, и да прихвати свет у коме су „Хлеб и игре“ понову актуелне и социјално 
пожељне.. Тиме се „Римски циркус“, захваљујући олимпијским и играма, и спорту, утемељује у друштвену 
стварност, и остварује важну улогу у оквиру геополитичких игара. 
Кључне речи: Олимпијске игре, спорт, геополитика, личност. 

 
NEW UTILITARIAN DIMENSIONS OF THE OLYMPIC GAMES 

 
Živanović Nenad, Stanković Veroljub, Milošević Zoran, Ranđelović Nebojša, Pantelić Babić 

Kristina 
 

Abstract: In the increasingly dynamic geopolitical contest among great powers, the Olympic Games—and sport as 
such—have expanded their utilitarian function by adding another dimension: the spiritual–occult one. Thus, when 
analyzing the utilitarianism of the Olympic Games today, we can speak of political, economic, and spiritual–
spiritualistic utilitarianism. In this paper, using theoretical analysis and the historical method, we focus our attention 
on this new utilitarian dimension of the Olympic Games. This new form of utilitarianism, currently observable 
primarily during the opening and closing ceremonies of the Olympic Games, conveys what the authors interpret as 
Sodom-and-Gomorrah-like and satanistic messages that directly target the human person—his or her consciousness, 
conscience, will, and character. In this way, individuals are prepared to more readily accept new global rules in which 
their role is clearly defined: to exist without their own consciousness, conscience, will, and character, and to accept a 
world in which “Bread and Games” have once again become socially desirable and relevant. Thus, the “Roman circus,” 
through the Olympic Games and sport, becomes embedded in social reality and assumes an important role within the 
framework of contemporary geopolitical struggles. 
Key words: Olympic Games, sport, geopolitics, personality. 
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AN EXPLORATION OF HIGH-QUALITY DEVELOPMENT OF SCHOOL SPORTS IN 
CHINA: THE CORE VALUES OF PHYSICAL EDUCATION, CONTEMPORARY 

CHALLENGES AND FUTURE DIRECTIONS  
  

Li Qiuju, Li Tianming, Li Chunfang 
 Yunnan Normal University, China  

 
Abstract: This study analyzes the core values of physical education, the current challenges it faces, and the future 
development trends, aiming to explore how school physical education can achieve high-quality development. The 
methods employed include literature review, expert interviews, and logical analysis. The current opportunities and 
challenges faced by physical education practitioners and researchers include health crises, disciplinary status, course 
duration, teacher strength, technological development, and the integration of sports. The key issues to be addressed 
include policy implementation, teacher strength, facilities, resource equity, and social environmental factors. For 
policymakers, educators, and the public, strategic directions for future development are proposed, starting from six 
strategic directions: strengthening policy guidance, upgrading the curriculum system, promoting scientific 
assessment, ensuring resource equity, building a collaborative educational ecosystem, and cultivating qualities for the 
future. 
Key words: The high-quality development of school sports, physical education, Core Values, Contemporary Challenges, 
Future Directions 
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STRUCTURE OF DIMENSIONS OF SEXUAL BEHAVIOR OF VOLLEYBALL PLAYERS OF 
BOTH SEXES 

 
Ivanović Miroljub1, Pantelić Vladimir2, Ćosić Irina3 

1Serbian Academy of Innovation Sciences, Belgrade, Serbia 
 2Health center, Valjevo, Serbia 

3Red Star Football Club, Belgrade, Serbia 
 
Abstract: The aim of this cross-sectional study was to test the factor hierarchical structure of the construct of sexual 
behavior of male and female volleyball players in the Serbian-speaking area. The online survey sample (N = 224) 
included senior competitors of both sexes in the Serbian Super League. The average age of the male participants was 
(Myears=23.16, SDyears=1.12), and the female participants was (Myears=22.26 SDyears=4.05). The Sexual Behavior 
Questionnaire (SP) was used in the study. Principal component analysis (PCA) was conducted on 70 manifest variables, 
using the Guttman-Kaiser criterion and non-orthogonal rotation of the principal components using the Promax 
criterion, extracting six principal components with characteristic roots (λ ≥ 1), which explained 56.75% of the total 
proportion of the variance of the item intercorrelation. Isolated hypothetical basic latent dimensions were interpreted 
as fantasizing about sex (F1), extensive sexual experience (F2), petting (F3), psychosexual disorder in achieving sexual 
pleasure (F4), sex in unusual places (F5) and casual sex (F6). Most of the calculated Pearson coefficients of isolated 
dimensions of sexual behavior are statistically significant (p ≤ 0.05), positive in direction and moderate in intensity. 
The obtained results contribute to the rare and inconsistent knowledge about the complex relations of sexual behavior 
factors in Serbian senior volleyball players of both sexes. The paper discusses the theoretical contributions and 
practical implications of the results from the aspect of sports psychology, as well as limitations and suggestions for 
future longitudinal research. 
Key words: volleyball, seniors, sex, petting and sexual pleasure 
 
 

STRUKTURA DIMENZIJA SEKSUALNOG PONAŠANJA ODBOJKAŠA OBA POLA 
 

Ivanović Miroljub, Pantelić Vladimir, Ćosić Irina 

 
Sažetak: Cilj ove transverzalne studije bio je testiranje faktorske hijerarhijske strukture konstrukta seksualnog 
ponašanja odbojkaša/-ica na srpskom govornom području.Prigodni uzorak online istraživanja (N = 224) obuhvatio je 
seniorske takmičare oba pola Super lige Srbije.  Prosečna starost ispitanika iznosila je (Mgodine = 23.16, SDgodine = 
1.12),  a  ispitanica (Mgodine = 22.26 SDgodine = 4.05). U istraživanju je primenjen Upitnik o seksualnom ponašanju 
(SP). Sprovedenom analizom glavnih komponenti (PCA), na 70 manifestnih varijabli, uz primenu Guttman – 
Kajserovog kriterijuma i neortogonalne rotacije glavnih komponenata pomoću Promax kriterijuma, ekstrahovano je 
šest glavnih komponenti,  sa karakterističnim korenima (λ ≥ 1), koje su objasnile 56.75% ukupne proporcije varijanse 
interkorelacije ajtema. Izolovane hipotetske bazične latentne dimenzije su interpretirane kao maštanje o seksu (F1), 
obimno seksualno iskustvo (F2), Peting u seksualnoj igri (F3), Psihoseksualni poremećaj postizanja polnog užitka (F4),  
Seks na neuobičajenim mestima (F5) i Neobavezan seks (F6). Većina izračunatih Pirsonovih koeficijenata izolovanih 
dimenzija seksualnog ponašanja je statistički signifikantna (p ≤ 0.05), pozitivnog smera i umerenog intenziteta. 
Dobijeni rezultati u ovoj studiji doprinose retkim i nekonzistentnim saznanjima o kompleksnim relacijama faktora 
seksualnog ponašanja kod srpskih odbojkaša/-ica seniora. U radu se s aspekta sportske psihologije razmatraju 
teorijski doprinosi i praktične implikacije rezultata, kao i ograničenja i predlozi za buduća longitudinalna istraživanja. 
Ključne reči: odbojka,  seniori/ke, seks,  peting, polni užitak 
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IGRE NA MALOM PROSTORU U FUDBALSKOM TRENINGU: SISTEMATSKI PREGLED 
EFEKATA NA TEHNIČKO-TAKTIČKE I FITNES SPOSOBNOSTI 

 
Pržulj Radomir, Gluhović Viktor, Hajder Đorđe 

Fakultet fizičkog vaspitanja i sporta, Univerzitet u Istočnom Sarajevu, Republika Srpska, BiH 
 

Sažetak: Ovaj sistematski pregled ima za cilj da analizira i sintetizuje dostupna empirijska istraživanja o efektima 
igara na malom prostoru (Small-Sided Games, SSG) u fudbalskom treningu, sa fokusom na tehničko-taktičke 
performanse, fiziološke i kondicione adaptacije, perceptivno-kognitivne zahtjeve igre, te uticaj varijabli dizajna SSG 
na specifične trenažne ishode. Sprovedena je sistematska pretraga baza PubMed, Web of Science, Scopus, SPORTDiscus 
i Google Scholar za radove objavljene između 2010. i 2025. godine. Uključene su studije na fudbalerima oba pola i svih 
uzrasta koje su primjenjivale SSG u treningu, sa mjerljivim tehničkim, taktičkim i fizičkim ishodima. Proces selekcije 
sproveden je prema PRISMA smjernicama, a metodološki kvalitet studija procijenjen je korišćenjem PEDro skale. U 
analizi je uključeno 15 studija. SSG značajno poboljšavaju tehničke i taktičke performanse, povećavaju broj dodira s 
loptom, frekvenciju donošenja odluka i kolektivnu taktičku inteligenciju. Fizičke adaptacije uključuju poboljšanja u 
VO₂max, agilnosti, ponovljenim sprintovima i kardiometaboličkim parametrima. Efekti variraju u zavisnosti od broja 
igrača, dimenzija terena, trajanja serija i pravila igre, pri čemu manji formati favorizuju tehničko-taktičko 
usavršavanje, a veći formati kolektivnu koordinaciju. SSG predstavljaju efikasan i višedimenzionalan metod treninga 
koji integriše tehnički, taktički i fizički razvoj fudbalera, uz mogućnost modulacije opterećenja kroz varijacije dizajna 
zadatka. Rezultati pružaju empirijski utemeljene smjernice za optimizaciju trenažnog procesa u savremenom fudbalu. 
Ključne reči: Small-Sided Games, fudbal, tehničko-taktičke performanse, fizička spremnost, trening baziran na igri 

 
SMALL-SIDED GAMES IN FOOTBALL TRAINING: A SYSTEMATIC REVIEW OF 

EFFECTS ON TECHNICAL-TACTICAL AND FITNESS PERFORMANCE 
 

Pržulj Radomir, Gluhović Viktor, Hajder Đorđe 
 
Abstract: This systematic review aims to analyze and synthesize the available empirical research on the effects of 
small-sided games (SSG) in football training, with a focus on technical-tactical performance, physiological and fitness 
adaptations, perceptual-cognitive demands, and the influence of SSG design variables on specific training outcomes. A 
systematic search was conducted in the PubMed, Web of Science, Scopus, SPORTDiscus, and Google Scholar databases 
for studies published between 2010 and 2025. Studies involving male and female football players of all age categories 
that implemented SSG in training and reported measurable technical, tactical, and physical outcomes were included. 
The selection process was conducted according to PRISMA guidelines, and the methodological quality of the studies 
was assessed using the PEDro scale. A total of 15 studies were included in the analysis. SSG significantly improve 
technical and tactical performance, increase the number of ball contacts, enhance decision-making frequency, and 
promote collective tactical intelligence. Physical adaptations include improvements in VO₂max, agility, repeated sprint 
ability, and cardiometabolic parameters. The effects vary depending on the number of players, pitch dimensions, bout 
duration, and game rules, with smaller formats favoring technical-tactical development and larger formats enhancing 
collective coordination. SSG represent an effective and multidimensional training method that integrates technical, 
tactical, and physical development in football players, with the possibility of load modulation through task design 
variations. The findings provide empirically grounded guidelines for optimizing the training process in modern 
football. 

Key words: Small-Sided Games, football, technical-tactical performance, physical fitness, game-based training 
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THE INFLUENCE OF CREATIVE ACTIVITIES AND PHYSICAL EXERCISE ON CHILD 
DEVELOPMENT IN CREATIVE ACTIVITY CENTERS 

 
Mastorodimou Eleonora, Ourania Matsouka, Aikaterini Papadimitriou, Georgia Yfantidou, 

George Kosta 
School of Physical Education, Sport Science and Occupational Therapy, Democritus University of Thrace, Greece 

 
Abstract: Childhood constitutes a particularly critical stage of human development, as it is during this period that the 
foundations of cognitive, physical, and socio-emotional maturation are established. Within this framework, creative 
activities and physical exercise represent powerful pedagogical tools which, when combined, can significantly enhance 
the holistic development of children. Aiming to evaluate the contribution of a targeted creative activity and physical 
exercise program to the development of children aged 5–12 years, the present study was conducted. The research 
sample was drawn from the “Europedia” Creative Activity Center for Children in Alexandria, Greece using purposive 
sampling methodology and consisted of 50 children aged 5 to 12 years. The objective was to record and analyze 
changes observed in children’s motor and social skills after four weeks of systematic participation in the program 
through a questionnaire administered to parents. A key element of the study was to demonstrate that creativity is not 
merely an artistic trait but a fundamental cognitive function associated with innovation, adaptability, and self-
confidence. In conclusion, the above-described study demonstrated that the organized integration of creative activities 
and physical exercise within Creative Activity Centers significantly enhances the physical and social development of 
children aged 5–12 years. The observed improvements indicate that such programs can serve as a valuable tool in 
pedagogical practice. Therefore, the systematic implementation and evaluation of their outcomes could further 
strengthen the role of Creative Activity Centers as key institutions supporting child development and social cohesion. 
Key words: creative activities, physical exercise, child development, motor skills, social skills 
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ANALYSIS OF THE BALL SCREEN IN PROFESSIONAL BASKETBALL FROM AN 
OBSERVATIONAL APPROACH ATTENDING THE INTERNAL LOGIC OF THE GAME 

 
Serna Bardavío Jorge1, Martínez Fantova Aitor1, Moreno-Azze Alejandro2, Falcón-Miguel David2 

1INEFC Lleida. University of Lleida, Spain  
2Faculty of Education, University of Zaragoza, Spain 

 
Abstract: The ball screen is one of the most frequently used tactical procedures in contemporary professional 
basketball to generate offensive advantages and it can be analyzed from a praxiological and observational perspective. 
The objective of this study was to analyze the offensive and defensive use and effectiveness of the ball screen in 
professional basketball in Spain using the SOCCB observation tool (Muñoz & Serna, 2015). It was registered 1,256 ball 
screen actions. Results indicate that the ball screen is mainly used with the intention of creating advantage (67.2%), 
predominantly during the core phase of the possession. Its effectiveness is influenced by spatial, temporal and 
decisional variables, as well as by defensive responses. Conservative defensive strategies predominated, shifting 
finishing responsibility to the players directly involved in the screen. These findings support understanding the ball 
screen as a complex interactive sequence, fully aligned with the internal logic of elite basketball.  
Key words: basketball, ball screen, observational methodology, internal logic, decision-making 
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TELESNA KOMPOZICIJA I POSTURALNI STATUS U KONTEKSTU FIZIČKE 
AKTIVNOSTI KOD DECE ŠKOLSKOG UZRASTA – NARATIVNI PREGLED 

 
Mekić Raid1, Veličković Saša2, Mekić Merisa3, Radenković Oliver1, Murić Benin1, Kahrović Izet1, 

Špirtović Omer1, Čaprić Ilma1, Milić Vladan1, Mujanović Rifat1, Đorđević Stefan2 

1Departman za biomedicinske nauke, Državni univerzitet u Novom Pazaru, Srbija  
2Fakultet sporta i fizičkog vaspitanja, Univerzitet u Nišu, Srbija  

3Medicinski fakultet, Univerzitet u Ljubljani, Slovenija 
 

Sažetak: Savremeni način života, karakterisan sedentarnim ponašanjem i smanjenim nivoom spontane fizičke 
aktivnosti, doveo je do porasta poremećaja telesne kompozicije i posturalnog statusa kod dece školskog uzrasta. 
Povećana učestalost prekomerne telesne mase i gojaznosti predstavlja značajan javno zdravstveni problem, koji je 
često povezan sa pojavom kifotičnih, lordotičnih i skoliotičnih odstupanja, kao i sa smanjenom motoričkom 
efikasnošću. Shodno tome, cilj rada bio je da se izvrši kritički i sistematizovani pregled relevantnih istraživanja koja 
se bave odnosom telesne kompozicije i posturalnog statusa u kontekstu fizičke aktivnosti i sportskog treninga kod dece 
školskog uzrasta. Rad predstavlja pregled literature objavljene u periodu od 2015. do 2023. godine, u koji su uključene 
presečne, eksperimentalne, kvazi eksperimentalne i komparativne studije, kao i sistematski pregledi. Kao indikatori 
telesne kompozicije analizirani su indeks telesne mase (BMI), procenat telesne masti, bezmasna telesna masa i ukupna 
telesna masa, dok su u domenu posturalnog statusa razmatrani parametric kifoze, lordoze, skolioze i opšta procena 
držanja tela. Analizirana istraživanja ukazuju na značajnu povezanost između povećanog BMI i učestalosti 
posturalnih poremećaja kod dece, pri čemupojedine studije navode da više od 30% školske populacije ispoljava 
određena odstupanja u držanju tela. Intervencioni program fizičke aktivnosti dovode do smanjenja masnogt kiva, 
povećanja bezmasne telesne mase i unapređenja funkcionalnih sposobnosti, uz potencijalno pozitivan uticaj na 
posturalni status, pri čemu efekti zavise od vrste, intenziteta i trajanja programa vežbanja. 
Ključne reči: telesna kompozicija, posturalni status, fizička aktivnost, gojaznost, deca školskog uzrasta. 

 

BODY COMPOSITION AND POSTURAL STATUS IN THE CONTEXT OF PHYSICAL 
ACTIVITY IN SCHOOL-AGED CHILDREN – A NARRATIVE REVIEW 

 
Mekić Raid, Veličković Saša, Mekić Merisa, Radenković Oliver, Murić Benin, Kahrović Izet, 

Špirtović Omer, Čaprić Ilma, Milić Vladan, Mujanović Rifat, Đorđević Stefan 
 

Abstract: A modern lifestyle characterized by sedentary behavior and reduced levels of spontaneous physical activity 
has led to an increase in disorders of body composition and postural status among school-aged children. The growing 
prevalence of overweight and obesity represents a significant public health concern and is frequently associated with 
the occurrence of kyphotic, lordotic, and scoliotic deviations, as well as reduced motor efficiency. Accordingly, the aim 
of this paper was to provide a critical and systematic review of relevant studies examining the relationship between 
body composition and postural status in the context of physical activity and sports training in school-aged children. 
The paper presents a review of literature published between 2015 and 2023, including cross-sectional, experimental, 
quasi-experimental, and comparative studies, as well as systematic reviews. The indicators of body composition 
analyzed included body mass index (BMI), percentage of body fat, fat-free mass, and total body mass, while the domain 
of postural status encompassed parameters of kyphosis, lordosis, scoliosis, and general posture assessment. The 
reviewed studies indicate a significant association between elevated BMI and the prevalence of postural disorders in 
children, with some studies reporting that more than 30% of the school population exhibit certain postural deviations. 
Physical activity intervention programs lead to reductions in fat mass, increases in fat-free mass, and improvements 
in functional abilities, with a potentially positive impact on postural status; however, the effects depend on the type, 
intensity, and duration of the exercise program. 
Key words: body composition, postural status, physical activity, obesity, school-aged children 
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THE GENERALIST TEACHERS’ PROFESSIONAL DEVELOPMENT ATTITUDES FOR 
IMPROVEMENT OF TANDEM TEACHING PHYSICAL EDUCATION IN NORTH 

MACEDONIA 
 

Klinčarov Ilija1, Popeska Biljana2, Ristevska Hristina3, Spasikj Jugoslav4 

1Faculty of Physical Education, Sport and Health, Saints Cyril and Methodius University, Skopje, North Macedonia 
2Faculty of Educational Sciences, University Goce Delcev, Štip, North Macedonia 

3Municipal Secondary School “Taki Daskalo”, Bitola, North Macedonia 
4Primary school “Krste Misirkov”, Kumanovo, North Macedonia  

 
Abstract: Introduction: Continuous professional development (CPD) has important role in the teaching profession 
because it ensures constant renewal of knowledge and familiarization with all innovative and new teaching 
approaches and methods in education. Physical education teachers, due to the complexity of the subject, are those who 
perhaps need the most constant and permanent CPD in various domains of their work. This paper analyzes the views 
of classroom teachers in North Macedonia regarding the need for CPD in the context of their work as teachers in 
primary education from first  to fifth  grade who work in tandem with physical education specialists delivering physical 
education classes. Methods: Total number of 79 generalist teachers provided suggestions for CPD topics they 
considered both interesting and useful. The used research model was qualitative thematic analyses of the open up 
question that asked teachers about their need for CPD, allowing participants to specify preferred topics. Results: The 
grouped themes, based on teacher responses were: Work with Specific Student Groups; Methodology and Didactics; 
Communication and Collaboration; Specific Subject Matters and holistic learning through PE; Movement games and 
sport-based activities; Efficient organization of tandem teaching; New approaches in teaching PE; Supporting 
materials. Discussion: The topics suggested by generalist teachers align with current societal trends and address 
challenges relevant to students’ everyday lives, potentially impacting both students and teachers. Their needs are 
directly aimed at professional development that will help them in their daily teaching, in order to improve their work 
and provide quality physical education classes. 
Key words: physical education, tandem teaching, continuous professional development, generalist teachers. 
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FROM MOVEMENT TO STILLNESS: SEDENTARY LIFESTYLE THROUGH THE LENS 
OF HUMAN ANTHROPOLOGICAL EVOLUTION 

 
Durlević Marija1, Cvejić Jovan1, Durlević Slavka1, Mojsilović Zoran2 
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 2Faculty of Sport and Physical Education, University of Priština–Kosovska Mitrovica, Leposavić, Serbia 

 
Abstract: The sedentary lifestyle represents one of the most significant health and anthropological challenges of 
contemporary civilization. Viewed through an evolutionary lens, the human being is a species that survived millions of 
years of development through continuous physical activity. However, industrialization, followed by the digital 
revolution, has led to a dramatic decline in everyday movement, resulting in the emergence of numerous chronic non-
communicable diseases and profound changes in the psychosocial functioning of modern humans. This narrative paper 
aims to anthropologically examine the evolution of the relationship between humans and physical activity throughout 
history, to highlight the health consequences of a sedentary lifestyle, and, through an analysis of contemporary trends, 
to offer a reflection on possible directions for restoring the balance between human nature as a species built for 
movement and the demands of modern society. Methodologically, the paper is based on a narrative review of relevant 
scientific and professional literature from the fields of evolutionary biology, sports medicine, public health, and sports 
anthropology. Through analysis of the available sources, the conclusion is reached that sedentarism is not merely a 
medical issue, but a profoundly anthropological problem that requires an interdisciplinary approach to both its 
understanding and resolution. 
Key words: sedentary lifestyle, physical activity, evolutionary anthropology, chronic non-communicable diseases, 
civilization diseases 

 
OD POKRETA DO MIROVANJA: SEDENTARNI NAČIN ŽIVOTA KROZ PRIZMU 

ANTROPOLOŠKE EVOLUCIJE ČOVEKA 
 

Durlević Marija, Cvejić Jovan, Durlević Slavka, Mojsilović Zoran 
 
Sažetak: Sedentarni način života predstavlja jedan od najznačajnijih zdravstvenih i antropoloških izazova savremene 
civilizacije. Posmatran kroz evolucijsku prizmu, čovek je biće koje je u toku miliona godina svog razvoja opstajalo 
zahvaljujući neprekidnoj fizičkoj aktivnosti. Međutim, industrijalizacija, a potom i digitalna revolucija, dovele su do 
dramatičnog pada nivoa kretanja u svakodnevnom životu, što je rezultiralo pojavom niza hroničnih nezaraznih 
oboljenja i dubokim promenama u psihosocijalnom funkcionisanju čoveka. Cilj ovog narativnog rada jeste da 
antropološki sagleda evoluciju odnosa čoveka i fizičke aktivnosti kroz istoriju, da ukaže na zdravstvene posledice 
sedentarnog načina života i da, kroz analizu savremenih tendencija, ponudi refleksiju o mogućim pravcima ponovnog 
uspostavljanja ravnoteže između prirode čoveka kao bića pokreta i zahteva savremenog društva. Metodološki, rad se 
zasniva na narrativnom pregledu relevantne naučne i stručne literature iz oblasti evolutivne biologije, sportske 
medicine, javnog zdravlja i sportske antropologije. Analizom dostupnih izvora dolazi se do zaključka da sedentarizam 
nije samo medicinski, već i duboko antropološki problem, koji zahteva interdisciplinarni pristup u razumevanju i 
rešavanju. 
Ključne reči: sedentarni način života, fizička aktivnost, evolutivna antropologija, hronične nezarazne bolesti, 
civilizacijska oboljenja 
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RAZLIKE U MORFOLOŠKIM I MOTORIČKIM KARAKTERISTIKAMA MLADIH 
SPORTISTA RAZLIČITIH UZRASTNIH KATEGORIJA 

 
Topalović Maša, Marković Milan 

Fakultet za sport i fizičko vaspitanje, Univerzitet u Prištini - Kosovska Mitrovica, Srbija 
 
Sažetak: Predmet rada su morfološke i motoričke karakteristike mladih sportista, sa ciljem utvrđivanja uticaja 
biološkog sazrevanja i adaptacije na trenažni process. Uzorak je činilo 32 ispitanika juniorskog i mlađeg seniorskog 
uzrasta različitih sportova: 17 dečaka — 8 juniora (TV=172,4±7,2; TM=55,2±7,7; BMI=18,5±1,9) i 9 seniora 
(TV=182,3±6,5; TM=73,4±7,2; BMI=22,1±2,0), i 15 devojčica — 8 juniorki (TV=162,4±20,9; TM=51,5±16,9; 
BMI=18,9±2,6) i 7 seniorki (TV=172,8±10,9; TM=62,5±11,8; BMI=20,8±1,7). Morfološke karakteristike obuhvatile su 
telesnu visinu i masu, indeks telesne kompozicije i komponente telesnog sastava merene uređajem InBody 270. 
Motoričke sposobnosti merene su testovima gipkosti (pretklon u sedećem položaju), brzine (4×10 m i sprint 30 m), 
snage (bacanje medicinke, skok u dalj iz mesta, trbušnjaci za 30 s) i sile (stisak šake). Kod dečaka su zabeležene 
statistički značajne razlike u gotovo svim morfološkim varijablama (p=0,000–0,017: TBW, Proteini, Minerali, SMM, 
WHR, Bazalni metabolizam, InBody Score), dok za PBFM, kao ni kod svih morfoloških varijabli kod devojčica, nije 
utvrđena značajnost. U motoričkom prostoru, za gipkost nisu utvrđene razlike bez obzira na pol. Kod dečaka su razlike 
registrovane za sprint 30 m, bacanje medicinke, skok u dalj i sve varijable sile, dok su kod devojčica evidentirane samo 
u testu trbušnjaka. Može se zaključiti da su kumulativni efekti dugotrajnog trenažnog procesa, u interakciji sa 
biološkim rastom i razvojem, značajno doprineli pojavi statistički značajnih razlika između uzrasnih kategorija, 
posebno u ovom takmičarski značajnom prelaznom periodu. Ipak rezultati potvrđuju izraženije razvojne promene kod 
dečaka, dok kod devojčica ovaj uzrastni period predstavlja mirnu fazu razvoja, tj završeni pubertetski period. Samim 
tim dalji akcenat razvoja kod devojčica treba dati kvalitetnijem planiranju i programiranju trenažnog procesa. 
Ključne reči: Sportska dijagnostika, Pubertet, Adaptacija, Trenažni stimulans 

 
DIFFERENCES IN MORPHOLOGICAL AND MOTOR CHARACTERISTICS OF YOUNG 

ATHLETES FROM DIFFERENT AGE CATEGORIES 
 

Topalović Maša, Marković Milan 
 
Abstract: The subject of this study is the morphological and motor characteristics of young athletes, with the aim of 
determining the influence of biological maturation and adaptation to the training process. The sample consisted of 32 
junior and younger senior athletes from various sports: 17 males — 8 juniors (BH=172.4±7.2; BM=55.2±7.7; 
BMI=18.5±1.9) and 9 seniors (BH=182.3±6.5; BM=73.4±7.2; BMI=22.1±2.0) — and 15 females — 8 junior athletes 
(BH=162.4±20.9; BM=51.5±16.9; BMI=18.9±2.6) and 7 senior athletes (BH=172.8±10.9; BM=62.5±11.8; 
BMI=20.8±1.7). Morphological characteristics included body height, body mass, body mass index, and body 
composition components measured using the InBody 270 device. Motor abilities were assessed through tests of 
flexibility (sit-and-reach), speed (4×10 m shuttle run and 30 m sprint), strength (medicine ball throw, standing long 
jump, sit-ups in 30 s), and handgrip force. Among male athletes, statistically significant differences were found in 
almost all morphological variables (p=0.000–0.017: TBW, proteins, minerals, SMM, WHR, basal metabolic rate, InBody 
Score), while no significant differences were found for PBFM or for any morphological variables in female athletes. In 
the motor domain, no significant differences were observed in flexibility regardless of sex. In males, differences were 
registered in the 30 m sprint, medicine ball throw, standing long jump, and all handgrip force variables, whereas in 
females significance was observed only in the sit-ups test. It can be concluded that the cumulative effects of long-term 
training, interacting with biological growth and development, significantly contributed to the occurrence of 
statistically significant differences between age categories, particularly during this competitively important 
transitional period. The results confirm more pronounced developmental changes in males, while in females this age 
period represents a more stable phase of development, i.e., the completion of puberty. Therefore, further emphasis in 
female athletes should be placed on higher-quality planning and programming of the training process. 
Key words: Sports diagnostics, Puberty, Adaptation, Training stimulus 
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PSYCHOLOGICAL AND EMOTIONAL DIMENSIONS OF UNIVERSITY STUDENT-
ATHLETES 

 

Joksimović Dina, Joksimović Aleksandar 
Institute of Applied Technology Abu Dhabi, UAE 

 
Abstract: University student-athletes experience unique psychological pressures due to the dual responsibilities of 
academic study and competitive sport participation. These demands may contribute to increased stress, anxiety, and 
emotional fatigue, particularly when injuries occur. The present study investigated the psychological and emotional 
characteristics of university student-athletes at the Institute of Applied Technology in Abu Dhabi between 2020 and 
2024. A quantitative research design was used to examine relationships among perceived stress, competitive anxiety, 
resilience, and psychological skill use. The sample consisted of 162 student-athletes aged 18–25 representing multiple 
sports, including football, basketball, volleyball, athletics, swimming, and martial arts. Standardized psychological 
instruments were administered, including the Perceived Stress Scale (PSS), Sport Anxiety Scale-2 (SAS-2), Connor–
Davidson Resilience Scale (CD-RISC), and a Psychological Skills Inventory. Independent samples t-tests and multiple 
regression analyses were conducted to evaluate predictors of anxiety and resilience. Results indicated that injured 
athletes reported significantly higher anxiety levels than non-injured athletes, t (160) = 4.82, p < .001, with a large 
effect size (Cohen’s d = 0.98). Regression analysis revealed that injury status and academic stress significantly 
predicted anxiety, while psychological skills training demonstrated a protective effect. Psychological skills usage was 
also strongly correlated with resilience (r = .54, p < .001). The regression model explained 48% of the variance in 
anxiety scores. These findings highlight the importance of structured psychological support systems within university 
athletic programs. The implementation of resilience training, psychological skills development, and injury-related 
mental health interventions may improve both well-being and performance among student-athletes. 
Key words: student-athletes, sport anxiety, resilience, psychological skills training, injury psychology 
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SPORTS ATMOSPHERE AND PSYCHOLOGICAL RESILIENCE AMONG STUDENT-
ATHLETES: THE MEDIATING ROLE OF GROWTH MINDSET 

 
Joksimović Dina, Joksimović Aleksandar 
Institute of Applied Technology Abu Dhabi, UAE 

 
Abstract: Participation in organized sport provides important developmental opportunities for young adults, yet 
student-athletes frequently face unique psychological pressures related to academic expectations, performance 
demands, and time management. Psychological resilience has therefore become an essential protective factor for 
athletes balancing dual academic and athletic roles. The present study investigates the relationship between perceived 
sports atmosphere and psychological resilience among student-athletes at the Institute of Applied Technology (IAT) 
in Abu Dhabi, with a particular focus on the mediating role of growth mindset. A cross-sectional survey design was 
used to collect data from 214 student-athletes aged 18–25 who were enrolled in various sports programs at IAT. 
Participants completed validated questionnaires measuring sports atmosphere, growth mindset, and psychological 
resilience. Correlation and mediation analyses were conducted using regression models. Results indicated that a 
positive sports atmosphere was significantly associated with higher levels of resilience and growth mindset. 
Furthermore, growth mindset partially mediated the relationship between sports atmosphere and resilience, 
suggesting that supportive athletic environments may foster adaptive cognitive beliefs that enhance athletes’ ability 
to cope with adversity. The findings highlight the importance of psychologically supportive sport environments within 
educational institutions. Implementing coaching practices that encourage effort, learning, and persistence may 
strengthen resilience among student-athletes. Implications for sport psychology, athlete wellbeing, and educational 
sport programs in the UAE are discussed. 
Key words: psychological resilience, growth mindset, sports atmosphere, student-athletes, sport psychology 
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ГРУПНИ ФИТНЕС ПРОГРАМИ ЗА РЕДУКЦИЈУ ТЕЛЕСНЕ МАСЕ 
 

Мујановић Дино,  Мујановић Рифат, Мекић Раид 
Департман за Биомедицинске науке, Државни Универзитет у Новом Пазару, Србија 

 
Сажетак: Хипокинезија је недостатак кретања или недовољна количина активности која је потребна 
организму да би одржао ниво који му је неопходан за нормално функционисање и здравље. Једна од последица 
недовољне колчине активности јесте седетарни начин живота који омогућава да се многе обавезе обављају 
управо из седећег положаја. Стога се хипокинезија сматра болешћу савременог доба. Групни фитнес 
програми представљају савремене и разноврсне фитнес програме који се реализују организовано у групи под 
вођством стручно оспособљеног лица и уз музичку пратњу. Њихова различитост огледа се у извођењу 
покрета, намени, биомеханичким параметрима, употребом справа и реквизита. У раду су примењени једни 
од најзаступљенијих аеробних фитнес програма-степ аеробик и хај-лоy аеробик- са циљем редукције телесне 
масе. Циљ овог рада је да представи пеколико фитнес програма  који се утврђеним распоредом спроводе три 
пута недељно и који траје пет недеља. Програм је сачињен од вежби које имају за циљ побољшање 
кардиореспираторног система мишићне снаге и издржљивости, покретљивости, као и корекцију и 
редукцију телесног састава, с тим да се на сваком тренингу ставља акценат на развој одређене 
способности.   
Кључне речи: гојазност, фитнес тренинг, степ аеоробик, хај-лоy аеробик 

 

GROUP FITNESS PROGRAMS FOR WEIGHT LOSS 
 

Мujanović Dino, Мujanović Rifat, Mekić Raid 
 

Abstract: Hypokinesia is a lack of movement or an insufficient amount of activity that the body needs to maintain the 
level necessary for normal functioning and health. One of the consequences of an insufficient amount of activity is a 
sedentary lifestyle that allows many obligations to be performed precisely from a sitting position. Therefore, 
hypokinesia is considered a disease of the modern age. Group fitness programs represent modern and diverse fitness 
programs that are implemented in an organized group under the guidance of a professionally trained person and with 
musical accompaniment. Their diversity is reflected in the execution of movements, purpose, biomechanical 
parameters, use of equipment and props. In the paper, some of the most common aerobic fitness programs - step 
aerobics and high-low aerobics - were applied with the aim of reducing body weight. The aim of this paper is to present 
several fitness programs that are implemented according to a set schedule three times a week and last five weeks. The 
program is made up of exercises aimed at improving the cardiorespiratory system, muscular strength and endurance, 
mobility, as well as correcting and reducing body composition, with each workout focusing on developing a specific 
skill.  
Key words: obesity, fitness training, step aerobics, hi-lo aerobics 

 
  



13th International Scientific Conference 

65 
 
 
 

GLENOHUMERAL INTERNAL ROTATION ASYMMETRY AND SHOULDER INJURY IN 
COMPETITIVE KARATE ATHLETES 

 
Fandos-Soñén David1, Falcón-Miguel David2, Moreno-Azze Alejandro2 

1Faculty of Health and Sport Sciences, University of Zaragoza, Huesca, Spain 
2Department of Musical, Plastic and Corporal Expression, Faculty of Education, University of Zaragoza, Spain 

 
Abstract: The aim of the present study was to analyse shoulder internal rotation range of motion (IR-ROM) and 
asymmetry between dominant and non-dominant limbs in karate athletes and explore its association with previous 
glenohumeral injury. Seventy federated karate athletes (18–30 years old) from a competitive club volunteered and 
met inclusion criteria. Participants completed a questionnaire on injury history and underwent digital goniometric 
assessment of internal rotation in supine position at 90° abduction. IR-ROM of dominant (DOM) and non-dominant 
(ND) limbs and asymmetry (DOM–ND) were evaluated. Groups were formed according to injury history: no injury 
(NL), dominant shoulder injury (LBD) and non-dominant shoulder injury (LBND). Eighteen athletes (25.7%) reported 
previous glenohumeral injury, 72.2% in the dominant shoulder. Significant DOM vs ND differences were observed in 
LBD (p=0.001) and LBND (p=0.043), but not NL. Asymmetry differed among groups (p=0.001), greater in LBND (13.8°) 
and LBD (-9.5°) compared to NL (-2.4°). Mean DOM IR-ROM in karate athletes (49.7°) was greater than values 
reported for other overhead sports. Glenohumeral injury is common in competitive karate, predominantly affecting 
the dominant limb. Shoulder IR asymmetry increases with injury history, though mean deficits do not reach 
pathological GIRD thresholds (>20°). Monitoring IR-ROM asymmetry may assist injury prevention strategies. 
Key words: karate, shoulder injury, glenohumeral internal rotation, asymmetry, ROM 

 
ASIMETRIJA UNUTRAŠNJE ROTACIJE GLENOHUMERALNOG ZGLOBA I POVREDE 

RAMENA KOD TAKMIČARSKIH KARATISTA 
 

Fandos-Soñén David, Falcón-Miguel David, Moreno-Azze Alejandro 
 

Sažetak: Cilj ovog istraživanja bio je da se analizira opseg unutrašnje rotacije ramena (IR-ROM) i asimetrija između 
dominantnog i nedominantnog ekstremiteta kod karate sportista, kao i da se ispita njihova povezanost sa prethodnim 
povredama glenohumeralnog zgloba. Sedamdeset registrovanih karate sportista (18–30 godina) iz takmičarskog 
kluba dobrovoljno je učestvovalo u istraživanju i ispunilo kriterijume za uključivanje. Učesnici su popunili upitnik o 
istoriji povreda i podvrgnuti su digitalnom goniometrijskom merenju unutrašnje rotacije u ležećem položaju 
(supinacija) pri abdukciji od 90°. Procijenjen je IR-ROM dominantnog (DOM) i nedominantnog (ND) ekstremiteta, kao 
i asimetrija (DOM–ND). Grupe su formirane prema istoriji povreda: bez povrede (NL), povreda dominantnog ramena 
(LBD) i povreda nedominantnog ramena (LBND). Osamnaest sportista (25,7%) prijavilo je prethodnu povredu 
glenohumeralnog zgloba, od čega je 72,2% zahvatilo dominantno rame. Značajne razlike između DOM i ND uočene su 
u grupama LBD (p=0,001) i LBND (p=0,043), ali ne i u grupi NL. Asimetrija se razlikovala između grupa (p=0,001), pri 
čemu je bila veća u LBND (13,8°) i LBD (-9,5°) u poređenju sa NL (-2,4°). Prosečna vrednost DOM IR-ROM kod karate 
sportista (49,7°) bila je veća od vrednosti prijavljenih u drugim sportovima iznad glave. Povrede glenohumeralnog 
zgloba su česte kod takmičarskih karate sportista i pretežno zahvataju dominantni ekstremitet. Asimetrija unutrašnje 
rotacije ramena povećava se sa istorijom povrede, iako prosečni deficiti ne dostižu patološki prag GIRD (>20°). 
Praćenje asimetrije IR-ROM može pomoći u strategijama prevencije povreda.  
Ključne reči: karate, povreda ramena, unutrašnja rotacija glenohumeralnog zgloba, asimetrija, opseg pokreta (ROM) 
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ULOGA FUNCTIONAL MOVEMENT SCREEN TESTA U REHABILITACIJI 
MUSKULOSKELETNIH POREMEĆAJA – PREGLED LITERATURE 

 
Galjak Matija1, Utvić Nikola2, Hajder Đorđe3, Lakićević Nemanja4 

1Fakultet sporta i fizičkog vaspitanja, Univerzitet u Beogradu, Srbija 
2Fakultet za sport i fizičko vaspitanje, Univerziteta u Prištini – Kosovska Mitrovica, Leposavić, Srbija 

3Fakultet fizičkog vaspitanja i sporta, Univerzitet u Istočnom Sarajevu, Republika Srpska, BiH 
4Departman za psihologiju, Državni univerzitet Lomonosov, Moskva, Rusija 

 
Sažetak: Muskuloskeletni poremećaji i disfunkcije pokreta predstavljaju čest problem kako u sportskoj populaciji tako 
i u opštoj populaciji, te predstavljaju značajan izazov u rehabilitacionoj praksi. Identifikacija ograničenja u osnovnim 
obrascima pokreta važna je za planiranje efikasnih rehabilitacionih i korektivnih programa vežbanja. Functional 
Movement Screen (FMS) predstavlja screening test koji se koristi za procenu osnovnih obrazaca pokreta i 
identifikaciju potencijalnih disfunkcija povezanih sa mobilnošću, stabilnošću i neuromišićnom kontrolom. Cilj ovog 
rada bio je da se izvrši pregled literature o primeni Functional Movement Screen testa u rehabilitaciji 
muskuloskeletnih poremećaja, kao i da se sagleda njegova potencijalna uloga u identifikaciji funkcionalnih disfunkcija 
i planiranju korektivnih vežbi. Pregled literature sproveden je pretragom elektronskih baza podataka PubMed, Google 
Scholar i ResearchGate. Analizirani su radovi objavljeni u periodu od 2006. do 2024. godine koji su ispitivali odnos 
između rezultata FMS testa, muskuloskeletnih poremećaja i rehabilitacionih intervencija. Rezultati analiziranih 
studija ukazuju da osobe sa muskuloskeletnim problemima, naročito sa bolom u donjem delu leđa i povredama donjih 
ekstremiteta, često imaju niže FMS rezultate u odnosu na zdrave ispitanike. Takođe, više studija je pokazalo statistički 
značajno poboljšanje ukupnog FMS skora nakon primene rehabilitacionih I korektivnih programa vežbanja, sa 
posebnim napretkom u testovima stabilnosti trupa I mobilnosti kukova. U pregled literature uključeno je 14 radova 
koji su analizirali primenu FMS testa u rehabilitaciji muskuloskeletnih poremećaja. Na osnovu dostupne literature 
može se zaključiti da Functional Movement Screen može predstavljati koristan alat za identifikaciju disfunkcija 
pokreta i planiranje individualizovanih rehabilitacionih programa. Ipak, njegova dijagnostička preciznost I 
prediktivna vrednost u kliničkoj rehabilitaciji I dalje su predmet naučne debate. 
Ključne reči: Functional Movement Screen, rehabilitacija; korektivne vežbe  

 
THE ROLE OF THE FUNCTIONAL MOVEMENT SCREEN IN MUSCULOSKELETAL 

REHABILITATION: A SYSTEMATIC REVIEW 
 

Galjak Matija, Utvić Nikola, Hajder Đorđe, Lakićević Nemanja 
 
Abstract: Musculoskeletal disorders and movement dysfunctions are common in both athletic and general populations 
and represent a significant challenge in rehabilitation practice. Identifying limitations in fundamental movement 
patterns is important for designing effective rehabilitation and corrective exercise programs. The Functional 
Movement Screen (FMS) is a screening tool used to assess basic movement patterns and identify potential dysfunctions 
related to mobility, stability, and neuromuscular control. The aim of this paper was to review the literature on the use 
of the Functional Movement Screen in musculoskeletal rehabilitation and to examine its potential role in identifying 
movement dysfunctions and planning corrective exercise interventions. The literature review was conducted by 
searching electronic databases including PubMed, Google Scholar, and ResearchGate. Articles published between 2006 
and 2024 that examined the relationship between FMS scores, musculoskeletal disorders, and rehabilitation 
interventions were analyzed. A total of 14 studies investigating the application of the FMS in the context of 
musculoskeletal disorders and rehabilitation programs were included in the review. The results of the analyzed studies 
indicate that individuals with musculoskeletal problems, particularly those with low back pain and lower extremity 
injuries, often demonstrate lower FMS scores compared to healthy individuals. In addition, several studies reported 
improvements in FMS scores following rehabilitation and corrective exercise programs aimed at improving mobility, 
stability, and movement control. Based on the available literature, it can be concluded that the Functional Movement 
Screen may represent a useful tool for identifying movement dysfunctions and planning individualized rehabilitation 
programs. However, further research is needed to better define its clinical application in rehabilitation. 
Key words: Functional Movement Screen; rehabilitation; corrective exercises 
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THE HIDDEN TAX OF HOPE: DEVELOPING AND VALIDATING A CULTURAL 
ADAPTATION SCALE FOR CHINA TO IDENTIFY IRRATIONAL SPORTS LOTTERY 

PURCHASING BEHAVIOR 
 

Yichen Hu, Ling Li 
Graduate Department, Jilin Institute of Physical Education, China. 

 
Abstract: The healthy development of sports lottery serves as a vital endogenous driver for both the sports industry 
and urban renewal. Irrational lottery purchasing behavior hinders the sustainable development and credibility 
building of the sports lottery sector. This study developed an assessment scale for irrational sports lottery purchasing 
behavior applicable to China's sports lottery sector. The scale comprises seven dimensions: behavioral consequences, 
positive emotional association, negative emotional association, probability error, social influence, media influence, 
and number association. It employs a dichotomous scoring method and consists of 29 items. Results indicate stable 
factor structure and satisfactory model fit indices. For cutoff determination, the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-5) criteria were applied to segment scale scores. Sensitivity, specificity, and 
Youden's index were calculated, establishing a cutoff of ≥9 total scale points (sensitivity = 76.6%, specificity = 93.1%, 
Yordens Index = 69.7%) as the cutoff point for identifying irrational lottery purchasing behavior. Empirical validation 
via ROC curves confirmed the cutoff's overall performance. The irrational lottery purchasing behavior assessment 
criteria developed in this study play a crucial role in identifying and intervening with irrational lottery purchasers. 
The establishment of these criteria not only provides quantitative evidence for risk prevention and control in the sports 
lottery industry but also offers theoretical support for constructing a sports lottery governance system integrating 
government oversight, industry self-regulation, and social co-governance. 
Key words: Sports lottery, Evaluation scale, Irrational lottery purchase behavior, Judgment criteria 
 

СКРИВЕНИ ПОРЕЗ НА НАДУ: РАЗВИЈАЊЕ И ВАЛИДАЦИЈА СКАЛЕ КУЛТУРНЕ 
АДАПТАЦИЈЕ ЗА КИНУ ЗА ИДЕНТИФИКАЦИЈУ ИРАЦИОНАЛНОГ ПОВЕЋАНОГ 

КУПОВИНА СПОРТСКЕ ЛОТОРИЈЕ 
 

Yichen Hu, Ling Li 
 

Сажетак: Здрав развој спортске лутрије представља витални ендогени покретач и за спортску 
индустрију и за урбану обнову. Ирационално понашање у куповини лутрије омета одрживи развој и изградњу 
кредибилитета сектора спортске лутрије. Ова студија развила је скалу за процену ирационалног понашања 
у куповини спортске лутрије применљиву на кинески сектор спортске лутрије. Скала обухвата седам 
димензија: последице понашања, позитивна емоционална повезаност, негативна емоционална повезаност, 
грешка у вероватноћи, друштвени утицај, медијски утицај и повезаност бројева. Користи дихотомску 
методу бодовања и састоји се од 29 ставки. Резултати указују на стабилну факторску структуру и 
задовољавајуће показатеље прилагођености модела. За одређивање прага примењени су критеријуми 
Дијагностичког и статистичког приручника менталних поремећаја, петог издања (DSM-5), ради 
сегментације резултата на скали. Рањивост, специфичност и Јуденов индекс су израчунати, утврђујући 
праг ≥9 укупних бодова на скали (рањивост = 76,6%, специфичност = 93,1%, Јуденов индекс = 69,7%) као 
граничну вредност за идентификацију ирационалног понашања при куповини лутрије. Емпиријска 
валидација путем ROC кривих потврдила је укупну ефикасност тог прага. Критеријуми за процену 
ирационалног понашања у куповини лутрије развијени у овој студији играју кључну улогу у идентификацији 
и интервенцији према ирационалним купцима лутрије. Успостављање ових критеријума не само да пружа 
квантитативне доказе за превенцију и контролу ризика у индустрији спортске лутрије, већ и нуди 
теоријску подлогу за изградњу система управљања спортском лутријом који интегрише државни надзор, 
саморегулацију индустрије и друштвено сууправљање. 
Кључне речи: Спортска лутрија, Скала евалуације, Ирационално понашање при куповини лутрије, 
Критеријуми процене 



Anthropological and theo-anthropological view on physical activity 

68 
 
 
 

  



13th International Scientific Conference 

69 
 
 
 

SPORTS CONSUMERS’ EMOTIONAL INTELLIGENCE AND NEGATIVE WORD-OF-
MOUTH: A VERIFICATION STUDY UNDER THE SIMULATION SCENARIO OF SPORTS 

VENUE SERVICE FAILURE 
 

Xiaowei Chen, Ling Li  
Graduate Department, Jilin Institute of Physical Education, China 

 
Abstract: Sports consumers’ emotional intelligence plays an increasingly important role in improving fitness venue 
operations, service quality, and word-of-mouth. Through behavioral experiments in a service failure context, the study 
explored the influence of sports consumers’ emotional intelligence on negative word-of-mouth in the fitness venue 
service industry. Data from 80 participants indicated that the effects of sports consumers’ emotional intelligence on 
negative word-of-mouth varied significantly. After service recovery, consumers’ emotional intelligence also had 
significantly different effects on willingness to spread negative word-of-mouth. 
Key words: sports consumers; emotional intelligence; sports venues; negative word-of-mouth; service recovery 
 

ЕМОЦИОНАЛНА ИНТЕЛИГЕНЦИЈА СПОРТСКИХ ПОТРОШАЧА И НЕГАТИВНА 
УСМЕНА ПРЕПОРУКА: ВЕРИФИКАЦИОНА СТУДИЈА У СИМУЛАЦИОНОМ 

СЦЕНАРИЈУ КВАРА УСЛУГЕ У СПОРТСКОМ ОБЈЕКТУ 
 

Xiaowei Chen, Ling Li  
 
Сажетак: Емоционална интелигенција потрошача спортских услуга игра све важнију улогу у унапређењу 
рада фитнес објеката, квалитета услуга и усмене препоруке. Кроз понашајне експерименте у контексту 
неуспеха услуге, студија је испитала утицај емоционалне интелигенције потрошача спортских услуга на 
негативне усмене препоруке у индустрији фитнес услуга. Подаци од 80 учесника указују да ефекти 
емоционалне интелигенције спортских потрошача на негативне усмене препоруке значајно варирају. Након 
опоравка услуге, емоционална интелигенција потрошача такође је имала значајно различите ефекте на 
спремност да шире негативне усмене препоруке. 
Кључне речи: потрошачи у спорту; емоционална интелигенција; спортски објекти; негативна усмена 
препорука; опоравак услуге 
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APPLICATION OF THE QUESTIONNAIRE TO PERSONS WITH DISABILITIES FOR 
THE SELF-ASSESSMENT OF THE CURRENT HEALTH STATE 

 
Popović Miloš1, Stanković Veroljub1, Đorđević Ivana2 

1Faculty of Sport and Physical Education, University of Priština – Kosovska Mitrovica, Leposavić, Serbia 

2Faculty of Physical Culture, Palacky University in Olomouc, Department of APA, Olomouc, Czech Republic  
 

Abstract:  In this study, respondents answered questions about their health, well-being, and daily functioning to help 
medical professionals accurately evaluate their health status and support needs. Respondents answer all questions 
honestly, choosing the option that best reflects their recent experiences over the past two weeks. They must select the 
closest answer to their opinion, and answer all questions based on their personal assessment criteria, expectations, 
habits, preferences, and interests. When answering, think about your life over the past two weeks. "WHOQOL-BREF" 
Questionnaire, constructed by the World Health Organization (WHO), was applied. The research was conducted during 
the consultation, with international participation, organized in Zaječar on December 3, 2025, on the occasion of the 
World Day of Persons with Disabilities. A total of 46 subjects, both sexes and of different ages, completed the 
questionnaire. The questionnaire comprises four scales and contains 26 questions. Respondents had the opportunity 
to express themselves through the offered Likert-scale choice, ranging from 1 to 5. The introductory part of the 
questionnaire collects basic demographic data on age and gender, level of education, marital status, and the subjects' 
voluntary self-assessment of the type and degree of illness (diagnosis). Due to the condensed schedule of activities, 
which took place simultaneously at different locations, the expected response rate in completing the questionnaire 
was not achieved. Due to the heterogeneous sample in terms of age and the relatively small number of respondents 
(M/24; F/22), about (45.6%) of whom did not state the exact diagnosis of the disease, it is only possible to state that 
the most common form of the disease is CP (43.5%); MS (4.3%); DP (4.3%) and Asthma (2.2%). 
Key words: Day of the disabled, Counseling, Activities, Questionnaire, Health status, Self-evaluation 
 
 

PRIMENA UPITNIKA KOD OSOBA SA INVALIDITETOM ZA SAMOEVALUACIJU 
AKTUELNOG ZDRAVSTVENOG STANJA 

 
Popović Miloš, Stanković Veroljub, Đorđević Ivana 

 
Sažetak. U ovoj studiji, ispitanici će odgovarati na pitanja o svom zdravlju, blagostanju i svakodnevnom 
funkcionisanju kako bi pomogli medicinskim stručnjacima da precizno procene njihovo zdravstveno stanje i potrebe 
za podrškom. Ispitanici iskreno odgovaraju na sva pitanja, birajući opciju koja najbolje odražava njihova nedavna 
iskustva u poslednje dve nedelje. Moraju da izaberu odgovor koji je najbliži njihovom mišljenju i da odgovore na sva 
pitanja na osnovu svojih ličnih kriterijuma procene, očekivanja, navika, preferencija i interesovanja. Prilikom 
odgovaranja, razmislite o svom životu u poslednje dve nedelje.  Primenjen je Upitnik „WHOQOL-BREF“, koji je 
konstruisala Svetska zdravstvena organizacija (SZO). Istraživanje je sprovedeno tokom konsultacija, sa 
međunarodnim učešćem, organizovanih u Zaječaru 3. decembra 2025. godine, povodom Svetskog dana osoba sa 
invaliditetom. Ukupno 46 ispitanika, oba pola i različitog uzrasta, popunilo je upitnik. Upitnik se sastoji od četiri skale 
i sadrži 26 pitanja. Ispitanici su imali priliku da se izraze putem ponuđenog izbora na Likertovoj skali, u rasponu od 1 
do 5. Uvodni deo upitnika sadrži osnovne demografske podatke o starosti i polu, nivou obrazovanja, bračnom statusu 
i dobrovoljnoj samoproceni ispitanika o vrsti i stepenu bolesti koju imaju (dijagnoza). Zbog zgusnutog rasporeda 
različitih aktivnosti, koje su istovremeno organizovane na različitim lokacijama, očekivana stopa odziva u 
popunjavanju upitnika nije postignuta. Zbog heterogenog uzorka u pogledu starosti i relativno malog broja ispitanika 
(M/24; Ž/22), od kojih oko (45,6%) nije navelo tačnu dijagnozu bolesti, moguće je samo konstatovati da je najčešći 
oblik bolesti CP (43.5%); MS (4.3%); DP (4.3%)  i Astma = (1/2,2%). 
Ključne reči: Dan invalida, Savetovanje, Aktivnosti, Upitnik, Zdravstveni status, Samoevaluacija 
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СКОЛИОЗА КОД ДЕЦЕ УЗРАСТА ДО 10 ГОДИНА – ПРЕГЛЕДНО ИСТРАЖИВАЊЕ 
 

Анђелковић Ивана1, Марко Благојевић2, Слађан Каралеић2 

1Факултет спорта и физичког васпитања, Универзитет у Нишу, Србија 
2Факултет за спорт и физичко васпитање, Универзитет у Приштини - Косовска Митровица, Србија 

 
Сажетак: Сколиоза представља тродимензионалну деформацију кичменог стуба, коју карактерише бочно 
искривљење праћено ротацијом пршљенова. Због интензивног раста и развоја у адолесцентском периоду, 
постоји повећан ризик од прогресије деформитета, што сколиозу чини значајним здравственим проблемом 
у раном детињству. Предмет истраживања представљају студије фокусиране на сколиозу код деце 
узраста до 10 година, са посебним освртом на њену учесталост, дијагностику и клинички значај. Циљ овог 
прегледног истраживања је електронско претаживање и прикупљање одоварајуће литературе у периоду 
од 2015. до 2022. године, у следећим базама података: Google Scholar, SCIndex, PubMed, часописа и релевантне 
литературе која су могла одговорити на постављен проблем. Претраживање је вршено комбинацијом 
кључних речи које се односе на сколиозу. За анализу добијених података примењена је дескриптивна метода. 
У систематском прегледу је укључено седам истраживања. Анализа резултата указују да је сколиоза у 
раном дечјем узрасту релативно ретка појава, али са значајним клиничким импликацијама. Иако 
преваленца није висока, аутори се слажу да рана појава сколиозе носи већи ризик прогресије деформитета 
у поређењу са адолесцентном сколиозом. Већина студија потврђује да се сколиоза чешће јавља код девојчица, 
што је у складу са ранијим истраживањима која указују на полне разлике у развоју деформитета кичменог 
стуба. Анализирани радови наглашавају значај правовремене дијагностике, која се у највећем броју случајева 
заснива на радиографској процени и мерењу Cobb-овог угла. Разлике у методологији мерења и праћења могу 
допринети варијабилности резултата између студија. Сколиоза код деце узраста до 10 година представља 
комплексан деформитет који захтева мултидисциплинарни приступ. Рана дијагностика и адекватно 
праћење од кључног су значаја за спречавање прогресије деформитета. 
Кључне речи: сколиоза у раном детињству, педијатријска сколиоза, сколиоза код деце, јувенилна сколиоза, 
инфантилна сколиоза. 

 

SCOLIOSIS IN CHILDREN UNDER 10 YEARS OF AGE – A REVIEW STUDY 
 

Anđelković Ivana, Blagojević Marko, Karaleić Slađan  
 

Abstract: Scoliosis is a three-dimensional deformity of the spinal column, characterized by lateral curvature 
accompanied by rotation of the vertebrae. Due to intensive growth and development in the adolescent period, there is 
an increased risk of progression of the deformity, which makes scoliosis a significant health problem in early childhood. 
The subject of the research is studies focused on scoliosis in children up to 10 years of age, with special attention to its 
incidence, diagnostics and clinical significance. The aim of this review is to electronically search and collect relevant 
literature in the period from 2015 to 2022, in the following databases: Google Scholar, SCIndex, PubMed, journals and 
relevant literature that could answer the problem posed. The search was performed using a combination of keywords 
related to scoliosis. A descriptive method was used to analyze the obtained data. Seven studies were included in the 
systematic review. Analysis of the results indicates that scoliosis in early childhood is a relatively rare phenomenon, 
but with significant clinical implications. Although the prevalence is not high, the authors agree that early onset of  
scoliosis carries a higher risk of deformity progression compared to adolescent scoliosis. Most studies confirm that 
scoliosis occurs more often in girls, which is consistent with previous studies indicating sex differences in the 
development of spinal deformities. The analyzed works emphasize the importance of timely diagnosis, which in most 
cases is based on radiographic assessment and measurement of the Cobb angle. Differences in measurement and 
monitoring methodology may contribute to the variability of results between studies. Scoliosis in children under 10 
years of age is a complex deformity that requires a multidisciplinary approach. Early diagnosis and adequate 
monitoring are crucial to prevent the progression of deformities. 
Key words: early onset scoliosis, pediatric scoliosis, scoliosis children, juvenile scoliosis, infantile scoliosis 
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INFLUENCE OF BODY POSITION ON HANDGRIP STRENGTH ASSESSMENT: 
IMPLICATIONS FOR STANDARDIZATION OF TESTING PROTOCOLS 

 
Brajović Bogan, Stefanović Života 

Faculty of Sport and Physical Education, University of Priština in Kosovska Mitrovica, Serbia 
 
Abstract: Handgrip strength (HGS) is widely used as a simple and reliable indicator of overall muscular strength and 
functional status in both clinical and sport settings. Despite its frequent use, testing procedures are not fully 
standardized, particularly regarding body and joint positions during assessment. Variations in testing posture, such 
as sitting versus standing positions or differences in elbow angle, may influence the measured values and limit the 
comparability of results across studies and practical settings. The aim of this review is to examine the influence of body 
position on handgrip strength outcomes and to discuss the implications for standardizing testing protocols. A 
literature search was conducted in major scientific databases including PubMed, Scopus, and Web of Science using 
keywords related to handgrip strength, body position, and testing protocols. Studies that compared handgrip strength 
outcomes across different body or limb positions in healthy populations were considered for inclusion. The collected 
evidence indicates that variations in testing posture and elbow positioning can produce small but consistent 
differences in maximal grip strength values. In general, standing positions and extended elbow configurations tend to 
produce slightly higher values compared to seated positions with the elbow flexed at 90 degrees, although findings are 
not entirely consistent across studies. These differences highlight the importance of standardized testing procedures 
when assessing handgrip strength. Establishing consistent protocols would improve the reliability and comparability 
of results across research and applied settings. Future research should further examine methodological factors 
influencing handgrip strength measurement and provide clearer recommendations for standardized assessment 
procedures. 
Key words: handgrip strength, testing position, posture, muscle strength assessment, measurement standardization. 
 

UTICAJ POLOŽAJA TELA NA PROCENU JAČINE STISKA ŠAKE: IMPLIKACIJE ZA 
STANDARDIZACIJU PROTOKOLA TESTIRANJA 

 
Brajović Bogdan, Stefanović Života 

 
Sažetak: Jačina stiska šake predstavlja jednostavan i pouzdan pokazatelj ukupne mišićne jačine i funkcionalnog 
statusa, zbog čega se često koristi u kliničkim istraživanjima i u sportskim okruženjima. Uprkos širokoj primeni, 
postupci testiranja nisu u potpunosti standardizovani, posebno kada je u pitanju položaj tela i zglobova tokom 
merenja. Različite pozicije tokom testiranja, poput sedećeg ili stojećeg položaja, kao i različit položaj lakta, mogu 
uticati na dobijene vrednosti i otežati poređenje rezultata između studija i praktičnih primena. Cilj ovog preglednog 
rada je da analizira uticaj položaja tela na rezultate testa jačine stiska šake i razmotri implikacije za standardizaciju 
protokola testiranja. Pretraga relevantne literature sprovedena je u bazama podataka PubMed, Scopus i Web of 
Science korišćenjem ključnih reči koje se odnose na jačinu stiska šake, položaj tela i protokole testiranja. U analizu su 
uključene studije koje su upoređivale rezultate jačine stiska šake u različitim položajima tela ili gornjeg ekstremiteta 
kod zdravih ispitanika. Dosadašnji nalazi ukazuju da promene položaja tela i ugla u zglobu lakta mogu dovesti do 
manjih, ali relativno konzistentnih razlika u maksimalnoj sili stiska. Uopšteno, stojeći položaj i položaj sa ispruženim 
laktom često rezultiraju nešto većim vrednostima u poređenju sa sedećim položajem i fleksijom lakta od 90 stepeni, 
iako rezultati između studija nisu u potpunosti ujednačeni. Ove razlike ukazuju na značaj standardizacije postupka 
testiranja prilikom procene jačine stiska šake. Uvođenje usklađenih protokola moglo bi unaprediti pouzdanost i 
uporedivost rezultata u naučnim istraživanjima i praktičnoj primeni. Buduća istraživanja trebalo bi dodatno da 
ispitaju metodološke faktore koji utiču na merenje jačine stiska šake i da predstave jasnije preporuke za 
standardizovane procedure testiranja. 
Ključne reči: jačina stiska šake, položaj tela, procena mišićne jačine, protokol testiranja, standardizacija merenja. 
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FROM GYMNASION TO LABORATORY: THE EPISTEMOLOGICAL EVOLUTION OF 
STRENGTH TRAINING IN THE OLYMPIC TRADITION 

 

Stojanović Nikola1, Filipović Milica2, Stojanović Darko3, Danković Goran1, Đošić Anđela1, Savić 
Zvezdan1 

1Faculty of Sport and Physical Education, University of Niš, Serbia  
2Faculty of Sport and Physical Education, University of Priština – Kosovska Mitrovica, Leposavić, Serbia 

3Pedagogical Faculty in Vranje, University of Niš, Serbia 
 

Abstract: The Olympic Games provide a unique historical framework for examining the evolution of organized athletic 
training, linking the athletic culture of ancient Greece with the highly technological training systems of modern sport. 
Although ancient Olympic athletes are often portrayed as embodiments of natural physical excellence, historical evidence 
shows that their preparation involved systematic, long-term training in the gymnasion under the supervision of specialized 
trainers. Ancient literary and medical sources, particularly Philostratus’ Gymnasticus and Galenic writings on exercise, 
describe structured preparation that included progressive exercise routines, variation of training loads, and regulation of 
effort, recovery, and bodily maintenance. Contemporary scholarship increasingly recognizes that these practices reflect 
biological principles of adaptation that remain central to modern strength and conditioning. This conceptual study examines 
the continuity and transformation of training knowledge within the Olympic tradition by comparing ancient athletic 
preparation with contemporary strength training theory. Using a comparative historical approach, the analysis integrates 
classical sources with modern sport science literature to explore how principles of strength development were understood 
and applied across historical contexts. The findings indicate that while the physiological foundations of strength 
development, including progressive overload, specificity, and adaptation to training stress, have remained relatively stable 
across historical periods, the epistemological framework through which training knowledge is generated and validated has 
fundamentally changed. Ancient training relied primarily on experiential knowledge and the authority of trainers, whereas 
modern Olympic preparation increasingly depends on experimental research, biomechanical measurement, and 
technological monitoring systems used to optimize training adaptation. These findings indicate that the evolution of Olympic 
training reflects not a transformation of biological principles of adaptation, but a shift in the systems of knowledge through 
which athletic performance is understood and optimized. 
Key words: Olympic training, ancient athletics, strength training, training adaptation, training epistemology. 
 

OD GIMNAZIJUMA DO LABORATORIJE: EPISTEMOLOŠKA EVOLUCIJA TRENINGA 
SNAGE U OLIMPIJSKOJ TRADICIJI 

 

Stojanović Nikola, Filipović Milica, Stojanović Darko, Danković Goran, Đošić Anđela, Savić 
Zvezdan 

 

Sažetak: Olimpijske igre predstavljaju jedinstven istorijski okvir za proučavanje evolucije organizovanog atletskog treninga, 
povezujući atletsku kulturu antičke Grčke sa visoko tehnološkim trenažnim sistemima savremenog sporta. Iako se antički 
olimpijski sportisti često prikazuju kao oličenje prirodne fizičke izvrsnosti, istorijski dokazi pokazuju da je njihova priprema 
podrazumevala sistematičan, dugoročan trening u gimnazijumu pod nadzorom specijalizovanih trenera. Antički književni i 
medicinski izvori, naročito Filostratov Gymnasticus i Galenovi spisi o vežbanju, opisuju strukturisanu pripremu koja je 
uključivala progresivne režime vežbanja, varijacije u trenažnom opterećenju i regulaciju napora, oporavka i održavanja 
telesnog stanja. Savremena naučna literatura sve više prepoznaje da ove prakse odražavaju biološke principe adaptacije 
koji i dalje predstavljaju osnovu modernog treninga snage i kondicione pripreme. Ova konceptualna studija ispituje 
kontinuitet i transformaciju znanja o treningu unutar olimpijske tradicije poređenjem antičke atletske pripreme sa 
savremenom teorijom treninga snage. Koristeći komparativni istorijski pristup, analiza integriše klasične izvore i savremenu 
literaturu iz oblasti sportske nauke kako bi istražila na koji su način principi razvoja snage bili shvaćeni i primenjivani u 
različitim istorijskim kontekstima. Rezultati ukazuju da, iako su fiziološke osnove razvoja snage, uključujući progresivno 
opterećenje, specifičnost i adaptaciju na trenažni stres, ostale relativno stabilne kroz istorijske periode, epistemološki okvir 
kroz koji se znanje o treningu stvara i verifikuje doživeo je suštinsku promenu. Antiči trening se pre svega oslanjao na 
iskustveno znanje i autoritet trenera, dok se savremena olimpijska priprema sve više zasniva na eksperimentalnim 
istraživanjima, biomehaničkim merenjima i tehnološkim sistemima za praćenje koji se koriste za optimizaciju trenažne 
adaptacije. Ovi nalazi ukazuju da evolucija olimpijskog treninga ne odražava promenu bioloških principa adaptacije, već 
promenu sistema znanja kroz koje se atletski performans razume i optimizuje. 
Ključne reči: olimpijski trening, antička atletika, trening snage, trenažna adaptacija, epistemologija treninga 
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ЕПОНИМИ У СПОРТУ - ЛЕКСИКАЛИЗАЦИЈА ИНОВАЦИЈА И ПРОМЕНА У 
ОБЛАСТИ ФИЗИЧКЕ КУЛТУРЕ 

 
Ранђеловић Небојша, Живковић Данијела, Савић Звездан, Пантелић Саша 

Факултет спорта и физичког васпитања, Универзите у Нишу 
 
Сажетак: Епоними у спорту представљају појаву именовања техника, правила, такмичења, трофеја, 
спортских објеката, реквизита и феномена по личностима које су их осмислиле, усавршиле или значајно 
обележиле. Епоними у спорту представљају значајан терминолошки, историјски и културолошки феномен 
који одражава развој спортова и спортских дисциплина и улогу појединаца у њиховом обликовању. Под 
епонимима се подразумевају називи техника, правила, такмичења, трофеја, спортских објеката, 
реквизита који су добили име по спортистима, тренерима, спортским функционерима или другим 
личностима од значаја за спорт. Рад истражује феномен епонима у спорту — терминa изведених из имена 
појединаца који су први увели или прославили специфичне технике, покрете или справе. Кроз анализу 
различитих спортова рад испитује механизме кодификације ових термина и њихову улогу у очувању 
спортског наслеђа. Циљ је да се утврди како епоними служе као маркери еволуције достигнућа и промена на 
плану физичке културе. Рад  анализира појам епонима у спорту, њихово порекло, класификацију и значај за 
спортску праксу, образовање и културу. Пажња је посвећена и улози епонима у очувању спортског наслеђа и 
формирању идентитета појединих спортова. Рад се заснива на анализи релевантне домаће и стране 
литературе из области физичке културе, историје спорта, спортске науке и спортске терминологије. 
Кључне речи: епоним, спорт, терминологија, физичка култура, историја спорта 

 
EPONYMS IN SPORT – THE LEXICALIZATION OF INNOVATIONS AND CHANGES IN 

THE FIELD OF PHYSICAL CULTURE 
 

Ranđelović Nebojša, Živković Danijela, Savić Zvezdan, Pantelić Saša 
 
Abstract: Eponyms in sport represent the practice of naming techniques, rules, competitions, trophies, sports facilities, 
equipment, and phenomena after individuals who conceived, perfected, or significantly marked them. In this sense, 
eponyms constitute an important terminological, historical, and cultural phenomenon that reflects the development 
of sports and sport disciplines, as well as the role of individuals in shaping them. The term eponyms refers to the names 
of techniques, rules, competitions, trophies, sports facilities, and equipment that have been named after athletes, 
coaches, sports officials, or other individuals of significance to sport. This paper examines the phenomenon of eponyms 
in sport—terms derived from the names of individuals who first introduced or popularized specific techniques, 
movements, or apparatus. Through the analysis of various sports, the study explores the mechanisms through which 
these terms become codified and their role in preserving the heritage of sport. The aim is to determine how eponyms 
function as markers of the evolution of achievements and changes within the field of physical culture. The paper 
analyzes the concept of eponyms in sport, their origin, classification, and significance for sports practice, education, 
and culture. Particular attention is also given to the role of eponyms in preserving sporting heritage and in shaping 
the identity of particular sports. The study is based on an analysis of relevant domestic and international literature 
from the fields of physical culture, sports history, sport science, and sports terminology. 
Key words: eponym, sport, terminology, physical culture, sports history 
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ANALYSIS OF DEFENSIVE STRATEGIES AND TEAM SUCCESS AT THE 2025 
EUROPEAN BASKETBALL CHAMPIONSHIP 

 
Slavković Pavle1, Nikolić Dušan2, Stefanović Teodora1 

1Faculty of Sport and Physical Education, University of Niš, Serbia  
2Academy od Applied Studies of Southern Serbia, Department for Preschool Teachers, Bujanovac, Serbia 

 
Abstract: Basketball is a dynamic and complex team sport in which offensive and defensive phases are equally 
important determinants of success. This study aimed to evaluate the frequency and effectiveness of different defensive 
systems and identify performance gaps between medal-winning teams and other participants. A total of 16 
elimination-phase matches from the 2025 European Championship in Riga were analyzed, using ball possession as the 
primary unit of analysis. Data were collected through systematic observational analysis and processed using Pearson’s 
chi-square test and the Mann–Whitney U test. Key variables included defensive type, points allowed, forced turnovers, 
field goal attempts, field goals made, three-point attempts, three-point field goals made, field goal percentage, shot 
oposition level, free throw attempts, and offensive rebounds. The results revealed a statistically significant association 
between defensive type and final ranking (χ²(1) = 14.47, p < 0.001). Compared to the remaining teams, top-ranked 
teams allowed fewer points per possession (p = 0.026), three-point attempts per possession (p = 0.044), and free throws 
per possession (p < 0.001).These findings emphasize the importance of defensive consistency in elite-level tournament 
formats and provide practical benchmarks for high-level coaching. 
Key words: basketball, defensive systems, defense efficiency, performance analysis, European Championship 

 
ANALIZA DEFANZIVNIH STRATEGIJA I USPEHA TIMOVA NA EVROPSKOM 

PRVENSTVU U KOŠARCI 2025 
 

Slavković Pavle, Nikolić Dušan, Stefanović Teodora 

 
Sažetak: Košarka je dinamičan i kompleksan timski sport u kojem su ofanzivna i defanzivna faza podjednako važni 
faktori uspeha. Cilj ovog istraživanja bio je da se procene učestalost i efikasnost različitih defanzivnih sistema i da se 
identifikuju razlike u performansama između timova osvajača medalja i ostalih učesnika. Analizirano je ukupno 16 
utakmica eliminacione faze Evropskog prvenstva 2025. godine u Rigi, pri čemu je posed lopte korišćen kao osnovna 
jedinica analize. Podaci su prikupljeni sistematskom opservacionom analizom i obrađeni primenom Pirsonovog χ² 
testa i Man–Vitnijevog U testa. Ključne varijable obuhvatale su tip odbrane, primljene poene, iznuđene izgubljene 
lopte, pokušaje šuta iz igre, realizovane šuteve iz igre, pokušaje za tri poena, realizovane šuteve za tri poena, procenat 
šuta iz igre, nivo ometanja šuta, pokušaje slobodnih bacanja i ofanzivne skokove. Rezultati su pokazali statistički 
značajnu povezanost između tipa odbrane i konačnog plasmana (χ²(1) = 14.47, p < 0.001). U poređenju sa ostalim 
timovima, najuspešniji timovi su dozvolili manji broj primljenih poena po posedu (p = 0.026), manji broj pokušaja šuta 
za tri poena po posedu (p = 0.044) i manji broj pokušaja slobodnih bacanja po posedu (p < 0.001). Ovi nalazi 
naglašavaju značaj konzistentnosti u odbrani u turnirskim formatima na elitnom nivou i pružaju praktične smernice 
za trenere na visokom takmičarskom nivou. 
Ključne reči: košarka, defanzivni sistemi, efikasnost odbrane, analiza učinka, Evropsko prvenstvo 
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EFEKTI TRENINGA SNAGE I PLIOMETRIJSKIH VEŽBI NA PERFORMANSE MLADIH 
FUDBALERA: SISTEMATSKO PREGLEDNO ISTRAŽIVANJE 

 
Filipović Žaklina, Volaš Dejan 

Fakultet sporta i fizičkog vaspitanja, Univerzitet u Nišu, Srbija 
 
Sažetak: Cilj ovog rada je da se pretragom literature utvrde efekti treninga snage i pliometrijskih vežbi na 
performanse mladih fudbalera. Uzorak ispitanika bili su sportisti, fudbaleri koji su u višegodišnjem trenažnom 
procesu, muškog pola. Kriterijumi za uključivanje radova koji su morali biti ispunjeni su sledeći: radovi ne smeju biti 
stariji od 2005. godine, radovi objavljeni na srpskom i engleskom jeziku, da su istraživanja eksperimentalnog 
karaktera i da ispitanici redovno treniraju fudbal. U konačnu analizu je na osnovu postavljenih kriterijuma ušlo 15 
radova koji su analizirani i prikazani. Analizom dobijenih rezultata može se zaključiti da pliometrijski trening 
ostvaruje značajne efekte na unapređenje performansi mladih fudbalera. Najzapaženiji rezultati uočeni su u 
poboljšanju eksplozivne snage, brzine sprinta i agilnosti, dok u manjoj meri u testovima izdržljivosti i ponovljenih 
sprinteva. Poznavanje ovih parametara omogućava razvoj individualizovanih programa treninga, sa ciljem 
poboljšanja sportskih performansi i postizanja vrhunskih rezultata. Ovi nalazi imaju praktičnu primenu u trenažnom 
procesu mladih fudbalera. 
Ključne reči: motoričke sposobnosti, eksplozivna snaga, timski sport, fudbal, sportska priprema. 

 
THE EFFECTS OF STRENGTH TRAINING AND PLYOMETRICS EXERCISES ON THE 

PERFORMANCE OF YOUNG SOCCER PLAYERS: A SYSTEMATIC REVIEW 
 

Filipović Žaklina, Volaš Dejan 
 
Abstract: The aim of this paper is to determine the effects of strength training and plyometric exercises on the 
performance of young soccer players through a review of the literature. The sample of respondents were male athletes, 
football players who have been in the training process for many years. The criteria for the inclusion of works that had 
to be met are as follows: studies must not be older than 2005, studies published in Serbian and English, that the 
research is of an experimental nature and that the respondents train football regularly. Based on the set criteria, 15 
papers were included in the final analysis, which were analyzed and presented. By analyzing the obtained results, it 
can be concluded that plyometric training achieves significant effects on the improvement of performance of young 
football players. The most noticeable results were observed in the improvement of explosive power, sprint speed and 
agility, while to a lesser extent in tests of endurance and repeated sprints. Knowing these parameters enables the 
development of individualized training programs, with the aim of improving sports performance and achieving top 
results. These findings have a practical application in the training process of young football players.  
Key words: motor skills, explosive power, team sport, soccer, sports preparation.  
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INFLUENCE OF BODY STABILIZATION ON MAXIMAL VOLUNTARY ISOMETRIC 
QUADRICEPS FORCE ASSESSMENT 

 

Stefanović Života 

Faculty of Sport and Physical Education, University of Priština - Kosovska Mitrovica, Serbia 
 

Abstract: Maximal voluntary isometric contraction (MVIC) of the quadriceps is frequently used to assess lower-limb 
strength in sports science, rehabilitation, and clinical research. However, testing protocols vary considerably across 
studies, particularly regarding body stabilization during force assessment. Differences in trunk support, pelvic fixation, 
and overall body stabilization may influence the measured maximal force and reduce comparability between studies 
and testing environments. The aim of this review is to examine the influence of body stabilization during testing on the 
assessment of maximal voluntary isometric quadriceps force. A literature search was conducted in major scientific 
databases including PubMed, Scopus, and Web of Science using keywords related to quadriceps strength, isometric 
contraction, body stabilization, and testing position. Studies examining maximal isometric quadriceps force under 
different testing conditions, including dynamometer-based setups with trunk and pelvic fixation and less stabilized 
seated positions, were considered. The available evidence suggests that the degree of body stabilization during testing 
can affect the measured force output. Testing setups that include trunk support and pelvic fixation generally provide 
greater mechanical stability and may allow for more accurate isolation of quadriceps force production. In contrast, 
less stabilized testing positions may permit compensatory movements of the trunk or pelvis, potentially influencing 
the recorded force values. These methodological differences highlight the importance of standardized testing protocols 
when assessing maximal isometric quadriceps strength. Improved standardization of body position and stabilization 
procedures would enhance the reliability and comparability of strength assessments across research and applied 
settings. Future studies should further investigate the influence of testing setup on quadriceps force measurement and 
provide clearer recommendations for standardized testing procedures. 
Key words: quadriceps strength, maximal voluntary isometric contraction, body stabilization, testing protocol, 
strength assessment. 
 

UTICAJ STABILIZACIJE TELA NA PROCENU MAKSIMALNE VOLJNE IZOMETRIJSKE 
SILE KVADRICEPSA 

 

Stefanović Života 
 

Sažetak: Maksimalna voljna izometrijska kontrakcija (MVIC) kvadricepsa često se koristi za procenu jačine mišića 
donjih ekstremiteta u sportskoj nauci, rehabilitaciji i kliničkim istraživanjima. Međutim, protokoli testiranja značajno 
se razlikuju između studija, naročito u pogledu stabilizacije tela tokom merenja sile. Razlike u osloncu trupa, fiksaciji 
karlice i ukupnoj stabilizaciji tela mogu uticati na izmerenu maksimalnu silu i otežati poređenje rezultata između 
istraživanja i različitih uslova testiranja. Cilj ovog preglednog rada je da se analizira uticaj stabilizacije tela tokom 
testiranja na procenu maksimalne voljne izometrijske sile kvadricepsa. Pretraga relevantne literature sprovedena je 
u bazama podataka PubMed, Scopus i Web of Science korišćenjem ključnih reči koje se odnose na jačinu kvadricepsa, 
izometrijsku kontrakciju, stabilizaciju tela i položaj tokom testiranja. U razmatranje su uključene studije koje su 
ispitivale maksimalnu izometrijsku silu kvadricepsa u različitim uslovima testiranja, uključujući laboratorijske 
postavke sa dinamometrijskim stolicama i stabilizacijom trupa i karlice, kao i manje stabilizovane sedeće pozicije bez 
dodatne fiksacije. Dostupni nalazi ukazuju da stepen stabilizacije tela tokom testiranja može uticati na izmereni nivo 
proizvedene sile. Postavke koje uključuju oslonac za trup i fiksaciju karlice obično obezbeđuju veću mehaničku 
stabilnost i omogućavaju precizniju izolaciju sile kvadricepsa. Nasuprot tome, manje stabilizovane pozicije mogu 
omogućiti kompenzacione pokrete trupa ili karlice, što potencijalno utiče na dobijene vrednosti sile. Ove metodološke 
razlike ukazuju na značaj standardizacije protokola testiranja prilikom procene maksimalne izometrijske jačine 
kvadricepsa. Uvođenje jasnijih i ujednačenih procedura moglo bi unaprediti pouzdanost i uporedivost rezultata u 
naučnim i praktičnim uslovima. Buduća istraživanja trebalo bi dodatno da ispituju uticaj različitih postavki testiranja 
na merenje sile kvadricepsa i da ponude preciznije preporuke za standardizaciju testiranja. 
Ključne reči: kvadriceps, maksimalna voljna izometrijska kontrakcija, stabilizacija tela, procena mišićne jačine, 
protokol testiranja. 
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MAXIMAL ISOMETRIC FORCE AND RATE OF FORCE DEVELOPMENT AS 
PREDICTORS OF VERTICAL JUMP HEIGHT IN YOUNG BASKETBALL PLAYERS 

 
Koprivica Petar1, Vujisić Vladana2, Nejić Katarina2 

1Faculty of Sport, University Union Nikola Tesla, Serbia 
2 Faculty of Sport and Physical Education, University of Niš, Serbia 

 
Abstract: The rate of force development (RFD) and maximal isometric strength (Fmax) are essential neuromuscular 
traits that support explosive athletic performance in basketball. The specific roles of these variables in vertical jump 
height, especially among youth athletes, are not yet fully understood. This study examined RFD and Fmax as predictors 
of vertical jump performance in young basketball players. The sample consisted of 23 male basketball players (average 
age: 16 ± 1.21 years). Fmax and RFD were measured using an isometric squat test at a 90° knee flexion angle. Vertical 
jump performance was assessed through the countermovement jump with arm swing (CMJa), standard 
countermovement jump (CMJ), squat jump with arm swing (SJa), and squat jump (SJ). Data normality was checked 
with the Shapiro-Wilk test. Pearson correlation and linear regression analyses were conducted, and a post hoc power 
analysis was conducted to assess statistical adequacy. Fmax showed significant correlations with CMJa (r = .492, p < 
.05) and CMJ (r = .518, p < .05), while RFD was most strongly correlated with CMJa (r = .561, p < .01) and SJa (r = .440, 
p < .05). Linear regression analysis revealed that Fmax and RFD together significantly predicted CMJa performance (β 
= .365 and .460, respectively; Adj.R² = .381; F(2,20) = 7.78, p = .003; power = .948), whereas Fmax alone predicted CMJ 
(Adj.R² = .233; F(1,21) = 7.70, p = .011). These findings suggest that both maximal force capacity and explosive force 
development are key factors in vertical jump performance among young basketball players, with RFD having a slightly 
greater influence in arm-swing jump tests. 
Key words: neuromuscular performance, explosive strength, rate of force development, vertical jump, adolescent 
athletes 

 
MAKSIMALNA IZOMETRIJSKA SILA I BRZINA RAZVOJA SILE KAO PREDIKTORI 

VISINE VERTIKALNOG SKOKA KOD MLADIH KOŠARKAŠA 
 

Koprivica Petar, Vujisić Vladana, Nejić Katarina 

 
Sažetak: Brzina razvoja sile (BRS) i maksimalna izometrijska sila (Fmax) predstavljaju fundamentalne 
neuromuskularne karakteristike od kojih zavisi eksplozivnost sportista u košarci. Međutim, njihov specifičan doprinos 
visini vertikalnog skoka još uvek nije dovoljno proučen, posebno u populaciji mladih košarkaša. Cilj ovog istraživanja 
bio je da se ispita prediktivna vrednost BRS i Fmax u odnosu na visinu vertikalnog skoka kod mladih košarkaša. Uzorak 
ispitanika činilo je 23 košarkaša (uzrast: 16±1,21 godina). Fmax I BRS mereni su izometrijskim testom polučučnja pri 
uglu fleksije kolena od 90°. Visina vertikalnog skoka sledeće testove: skok sa pripremom iz polučučnja sa zamahom 
rukam (CMJa), skok sa pripremom (CMJ), skok iz polučučwa sa zamahom rukama (SJa), skok iz polučučnja (SJ). 
Normalnost raspodele podataka proverena je Šapiro-Vilkovim testom. Za statističku analizu primenjene su Pirsonova 
korelacija i linearna regresiona analiza, a post hoc analiza statističke snage sprovedena je radi procene adekvatnosti 
uzorka. Fmax je pokazao statistički značajnu korelaciju sa CMJa (r=,492, p<,05) i CMJ (r=,518, p<,05), dok je BRS 
pokazao najznačajniju korelaciju sa CMJa (r=,561, p<,01) i SJa (r=,440, p<,05). Linearnom regresionom analizom 
utvrđeno je da Fmax i BRS zajedno statistički značajno predviđaju rezultate u CMJa (β=,365 i ,460; Kor. R²=,381; 
F(2,20)=7,78, p=,003; snaga=,948), dok Fmax samostalno predviđa rezultate u CMJ (Kor. R²=,233; F(1,21)=7,70, 
p=,011). Dobijeni rezultati ukazuju da i maksimalni kapacitet sile i eksplozivni razvoj sile predstavljaju značajne i 
nezavisne prediktore visine vertikalnog skoka kod mladih košarkaša, pri čemu BRS ispoljava nešto izraženiji doprinos 
u uslovima skokova  sa zamahom rukama. 
Ključne reči: neuromuskularne performanse, eksplozivna snaga, brzina razvoja sile, vertikalni skok, mladi sportisti 
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EFFECTS OF COMBINED STRENGTH AND AEROBIC ENDURANCE TRAINING ON 
BODY COMPOSITION AND LIPID PROFILE IN ADULTS: A SYSTEMATIC REVIEW 

 
Đokić Nenad1, Okičić Miladin1, Đokic Predrag2, Živković Danijela1 

1Faculty of Sport and Physical Education, University of Niš, Serbia          
2Fast Fit, Riyadh, Saudi Arabia 

 
Abstract: The aim of this review paper was to examine the effects of combined strength training (CT) and aerobic 
training (AT) on body composition and lipid profile in adults. The analysis included randomized controlled trials 
(RCTs) published in the last decade that monitored changes in body weight, body mass index (BMI), body fat 
percentage and visceral fat (BF, VF), as well as total cholesterol, LDL, HDL, and triglycerides. The results showed that 
different types of physical activity have varying effectiveness depending on specific metabolic disorders. Aerobic 
exercise (AE) provides the best results in reducing body weight (BW) and body mass index (BMI), while high-intensity 
interval training (HIIT) is likely the most effective intervention for improving body composition and overall metabolic 
status in overweight and obese adults. Combined training (CT) consistently leads to significant reductions in body 
weight, BMI, and the percentage of total and visceral body fat, with effects more pronounced than those observed with 
aerobic or strength training alone. In most studies, moderate improvements in lipid profile were also observed, 
particularly reductions in LDL and triglycerides and increases in HDL cholesterol. Combined training has proven to be 
the most effective approach for improving the overall metabolic status of overweight and obese adults. However, 
limitations such as short intervention duration, small sample sizes, and protocol heterogeneity indicate the need for 
long-term, methodologically standardized research to provide more precise practical recommendations. These 
findings support the implementation of combined training programs as a key strategy in the prevention and treatment 
of obesity and lipid metabolism disorders. 
Key words: combined training (CT), high-intensity interval training (HIIT), body weight (BW), body fat (BF), HDL 
(high-density lipoprotein), adults. 

 
EFEKTI KOMBINOVANOG TRENINGA SNAGE I AEROBNE IZDRŽLJIVOSTI NA 

TELESNU KOMPOZICIJU I LIPIDNI PROFIL KOD ODRASLIH OSOBA: SISTEMATSKO 
PREGLEDNO ISTRAŽIVANJE 

 
Đokić Nenad, Okičić Miladin, Đokić Predrag, Živković Danijela 

 
Sažetak: Cilj ovog preglednog rada bio je da se ispitaju efekti kombinovanog treninga snage (CT) i aerobnog treninga 
(AT) na telesnu kompoziciju i lipidni profil kod odraslih osoba. U analizu su uključene randomizovane kontrolisane 
studije (RCT) objavljene u poslednjoj deceniji koje su pratile promene u telesnoj težini, indeksu telesne mase (BMI), 
procentu telesne mase i visceralne masti (BF, VF), kao i ukupnom holesterolu, LDL, HDL i trigliceridima. Rezultati su 
pokazali da različite vrste fizičke aktivnosti imaju različitu efikasnost u odnosu na specifične metaboličke poremećaje. 
Aerobni trening (AT) daje najbolje rezultate u smanjenju telesne težine (BW) i indeksa telesne mase (BMI), dok je HIIT 
verovatno najdelotvornija intervencija za poboljšanje telesne kompozicije i ukupnog metaboličkog statusa kod 
odraslih sa prekomernom težinom i gojaznošću. KT dosledno dovodi do značajnog smanjenja telesne težine, BMI i 
procenta telesnih i visceralnih masti, pri čemu su efekti izraženiji nego kod samostalnog aerobnog ili treninga snage. 
U većini studija utvrđeno je i umereno poboljšanje lipidnog profila, posebno smanjenje LDL i triglicerida i porast HDL 
holesterola. Kombinovani trening se pokazao kao najefikasniji pristup za unapređenje ukupnog metaboličkog statusa 
odraslih sa prekomernom težinom i gojaznošću. Ipak, ograničenja kao što su kratak period intervencije, mali uzorci i 
heterogenost protokola ukazuju na potrebu za dugoročnim, metodološki ujednačenim istraživanjima koja bi 
omogućila preciznije preporuke za praksu. Ovi nalazi podržavaju uvođenje KT programa kao ključne strategije u 
prevenciji i tretmanu gojaznosti i poremećaja lipidnog metabolizma. 
Ključne reči: kombinovani trening (CT), intervalni trening visokog intenziteta (HIIT), telesna težina (BW), telesne 
masti (BF), HDL (lipoprotein visoke gustine), odrasle osobe (adults). 
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FOSTERING YOUTH INCLUSION WITH WINTER MOUNTAIN EXPERIENCES 
 

Plăstoi Camelia-Daniela1, Bîcă Monica-Delia1, Sgondea Simona2, Bogdan Roxana2 

1Faculty of Medical and Behavioral Sciences, ”Constantin Brâncuși” University of Târgu Jiu, Romania 
2School Center for Inclusive Education, Târgu Jiu, Romania 

 
Abstract: Youth inclusion is a critical factor in promoting social cohesion, personal development, and equal 
opportunities for all young people. This paperwork aims to engage youth in meaningful winter activities in 
mountainous settings to enhance their social, emotional, and physical well-being. Through structured programs 
including activities with sleds, both individual and team-based, team-building exercises, and outdoor survival 
workshops, participants develop communication skills, empathy, and a sense of belonging. The initiative specifically 
targets young people from diverse backgrounds, including marginalized or underrepresented groups, providing an 
inclusive environment that encourages participation regardless of prior experience or ability. By combining 
recreational activities with guided reflection sessions and peer collaboration, the paperwork fosters confidence, 
leadership, and resilience. Evaluation of the program involves both qualitative and quantitative methods, including 
participant feedback, observation, and social engagement metrics, ensuring continuous improvement and measurable 
outcomes. Preliminary findings suggest that winter mountain experiences not only enhance physical activity levels but 
also strengthen interpersonal connections, break down social barriers, and promote long-term youth engagement in 
community life. This paperwork demonstrates the potential of outdoor, experiential learning as a tool for youth 
inclusion, highlighting the importance of accessible, supportive, and enjoyable activities that empower young people 
to grow, collaborate, and contribute positively to society. 
Key words: inclusion, interpersonal connections, winter mountain experiences, youth. 
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SNOW ACTIVITIES: INSPIRING PARTICIPATION AMONG YOUTH WITH SPECIAL 
EDUCATIONAL NEEDS 

 
Plăstoi Camelia-Daniela1, Sakizlian Robert1, Sgondea Simona2, Bogdan Roxana2 

1Faculty of Medical and Behavioral Sciences, ”Constantin Brâncuși” University of Târgu Jiu, Romania 
2School Center for Inclusive Education, Târgu Jiu, Romania 

 
Abstract: Engaging young people in recreational activities is vital for fostering social connections, personal growth, 
and equal participation. This paperwork explores how winter experiences, including individual and team sledding, and 
collaborative challenges, and outdoor workshops, can create inclusive opportunities for youth with Special 
Educational Needs (SEN). These activities encourage teamwork, problem-solving, and interpersonal skills while 
promoting enjoyment and confidence. The program is designed to be accessible to participants from a variety of 
backgrounds and abilities, ensuring that everyone can take part regardless of prior experience. Combining active snow 
experiences with guided reflection and group interaction helps develop resilience, leadership, and a sense of belonging. 
Assessment of the initiative incorporates feedback, observation, and engagement metrics to measure outcomes and 
guide improvements. Initial results indicate that participation in snow-based activities not only enhances physical 
fitness and coordination but also strengthens social bonds, reduces barriers, and supports sustained involvement in 
inclusive programs. Overall, this paperwork highlights the potential of outdoor, experiential learning to foster 
inclusion among youth with SEN, emphasizing that enjoyable, well-supported activities can empower participants to 
develop skills, collaborate with others, and contribute positively to their communities. 
Key words: SEN, collaborative challenges, snow activities. 
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DIFFERENCES IN ANTHROPOMETRIC MEASURES AMONG ADOLESCENT 
SWIMMERS OF DIFFERENT AGE CATEGORIES 

 
Meshkovska Natasha, Trbogazov Daniel 

University " St. Cyril and Methodius " in Skoje, Faculty of Physical Education, Sports and Health 

 
Abstract: Anthropometric characteristics represent an important factor in the selection and development of young 
athletes, particularly in swimming where body dimensions significantly influence performance efficiency. The aim of 
this study was to examine the differences in anthropometric characteristics among adolescent swimmers from 
different age categories. The research sample consisted of 70 swimmers (35 males and 35 females) divided into three 
age groups: early adolescence (10–12 years), middle adolescence (13–16 years), and late adolescence (17–19 years). 
Six anthropometric variables were measured: body height, body weight, arm span, sitting height, foot length, and body 
mass index (BMI). Descriptive statistical analysis was applied to determine the differences between the groups. The 
results indicated clear developmental trends between the age categories. Older swimmers demonstrated higher mean 
values in body height, body weight, and arm span, reflecting the natural biological growth and physical maturation 
during adolescence. The findings provide useful practical implications for coaches and sports educators in the process 
of talent identification and training planning. Understanding age-related anthropometric changes can contribute to 
more efficient long-term athlete development models in swimming. 
Key words : swimming , anthropometry , adolescents , physical development , sports training 
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DIFFERENCES IN MORPHOLOGICAL AND MOTOR CHARACTERISTICS AMONG 
STUDENTS OF PRIMARY AND SECONDARY EDUCATION 

 
Džambazovska-Stardelova Mitrička, Meškovska Nataša, Simeonov Aleksandar, Trbogazov 

Daniel, Gontareva Nena 
Faculty of Physical Education, Sports and Health, University "St. Cyril and Methodius", Skopje, North Macedonia 

 
Abstract: Morphological and motor characteristics represent important indicators of physical development and 
functional capacity during childhood and adolescence. Monitoring these characteristics provides valuable information 
for understanding growth patterns and improving physical education programs. The aim of this study was to 
determine the differences in morphological and motor characteristics among students of different age groups in 
primary and secondary education. The study included a sample of 400 male students aged between 10 and 15 years. 
Morphological characteristics were assessed using standard anthropometric measurements, while motor abilities 
were evaluated through a battery of motor tests including a 50-meter sprint, standing long jump, flexed-arm hang, sit-
ups, flexibility test, and balance test. Descriptive statistics as well as ANOVA and MANOVA analyses were applied to 
determine statistically significant differences between age groups. The results revealed significant differences in both 
morphological and motor variables across the examined age categories. Older students demonstrated higher values 
in body dimensions and better performance in motor tests related to strength, speed, and coordination. The most 
pronounced developmental progress was observed during early and middle adolescence. These findings confirm that 
age plays a significant role in the development of morphological and motor abilities in school-aged children. The 
results can contribute to the improvement of physical education curricula and the development of age-appropriate 
training and teaching strategies. 
Key words: motor abilities, morphological characteristics, students, physical education, growth and development 
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SPECIFICITIES OF IMPLEMENTING THE GAME-BASED APPROACH IN INDIVIDUAL 
AND TEAM SPORTS IN SCHOOL GRADES 1–4 

 
Denev Stoyan, Kirov Danail, Aleksieva Milena  

Department of Theory and Methods of Physical Education, St. Cyril & St. Methodius University, Veliko Tarnovo, 
Bulgaria  

 
Abstract: This article examines the specifics of the application of the game approach in individual and team sports for 
students in grades 1-4. The game approach is presented as an effective pedagogical strategy that combines physical, 
cognitive and social development through active participation and experience. The features of direct and indirect 
game methods and their possibilities for integration into physical education teaching are analyzed. Comparative 
characteristics of its application in individual and team sports are presented, supported by practical examples of game 
exercises and situations. The results of the analysis show that the game approach not only increases the motivation 
and engagement of students, but also contributes to the development of social skills, self-control and a positive attitude 
towards movement. In conclusion, it is emphasized that the game approach is not just a method, but a philosophy of 
teaching aimed at creating lasting motivation for physical activity and a healthy lifestyle from early school age. 
Keywords: game approach, physical education, individual sports, team sports, pedagogical methods 

 
СПЕЦИФИЧНОСТИ ПРИМЕНЕ ИГРОВОГ ПРИСТУПА У ИНДИВИДУАЛНИМ И 

ТИМСКИМ СПОРТОВИМА У ШКОЛИ РАЗРЕДИ 1–4 
 

Denev Stojan, Kirov Danail, Aleksijeva Milena 
 
Сажетак: Овај чланак испитује специфичности примене игровског приступа у индивидуалним и тимским 
спортовима за ученике од 1. до 4. разреда. Игровски приступ је представљен као ефикасна педагошка 
стратегија која комбинује физички, когнитивни и социјални развој кроз активно учешће и искуство. 
Анализирају се карактеристике директних и индиректних игровских метода и њихове могућности за 
интеграцију у наставу физичког васпитања. Представљене су упоредне карактеристике његове примене у 
индивидуалним и тимским спортовима, поткрепљене практичним примерима игровских вежби и 
ситуација. Резултати анализе показују да игровски приступ не само да повећава мотивацију и ангажовање 
ученика, већ доприноси и развоју социјалних вештина, самоконтроле и позитивног става према кретању. 
Закључно, наглашава се да игровни приступ није само метода, већ филозофија наставе усмерена на 
стварање трајне мотивације за физичку активност и здрав начин живота од раног школског узраста. 
Кључне речи: игровни приступ, физичко васпитање, индивидуални спортови, тимски спортови, педагошке 
методе 
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IMMEDIATE PSYCHOLOGICAL RESPONSES TO MASS-START ORIENTEERING 
TRAINING: EFFECTS ON SELF-ESTEEM, ACTIVITY, AND MOOD 

 
Sirakov Ivan 

Faculty of Education, St. Cyril and St. Methodius University of Veliko Tarnovo, Bulgaria 
 

Abstract: Mass-start formats in orienteering represent psychologically and physically demanding conditions that 
closely simulate competitive environments. The present study aimed to examine the immediate psychological effects 
of a mass-start orienteering training session on self-esteem, activity, and mood among members of the extended 
Bulgarian national team. The study was conducted during a training camp in Hisarya, Bulgaria, in February 2026 and 
included 15 athletes aged 18–38 years. Psychological states were assessed using the SAN test administered 
immediately before and after the training session. The results indicated small, non-significant decreases in both self-
esteem (from 4.81 to 4.68) and perceived activity (from 4.58 to 4.48), while mood showed a slight increase (from 5.38 
to 5.48) and remained stable overall. These findings suggest that mass-start training imposes substantial 
psychological and physical demands while being well tolerated by experienced athletes. From an applied perspective, 
mass-start training appears to be an effective method for simulating competitive environments and supporting 
psychological adaptation to pressure situations in orienteering. Monitoring athletes’ psychological responses 
following such sessions may help optimize recovery strategies and enhance performance development. Future research 
should examine longer-term psychological adaptations to repeated exposure to mass-start training and explore 
potential differences across performance levels and demographic groups. 
Key words: orienteering, mass-start, psychological responses, self-esteem, mood 

 
NEPOSREDNI PSIHOLOŠKI ODGOVORI NA TRENING ORIJENTIRINGA SA 

MASOVNIM STARTOM: EFEKTI NA SAMOPOUZDANJE, AKTIVNOST I 
RASPOLOŽENJE 

 
Sirakov Ivan 

 
Sažetak: Formati sa masovnim startom u orijentiringu predstavljaju psihološki i fizički zahtevne uslove koji u velikoj 
meri simuliraju takmičarsko okruženje. Cilj ovog istraživanja bio je da ispita neposredne psihološke efekte treninga 
orijentiringa sa masovnim startom na samopouzdanje, aktivnost i raspoloženje kod članova proširenog sastava 
bugarske reprezentacije. Istraživanje je sprovedeno tokom pripremnog kampa u Hisarji, Bugarska, u februaru 2026. 
godine i obuhvatilo je 15 sportista uzrasta 18–38 godina. Psihološka stanja procenjivana su SAN testom, primenjenim 
neposredno pre i nakon treninga. Rezultati su pokazali mala, statistički neznačajna smanjenja i samopouzdanja (sa 
4.81 na 4.68) i percipirane aktivnosti (sa 4.58 na 4.48), dok je raspoloženje pokazalo blago povećanje (sa 5.38 na 5.48) 
i ostalo stabilno u celini. Ovi nalazi ukazuju da trening sa masovnim startom predstavlja značajan psihološki i fizički 
zahtev, ali da ga iskusni sportisti dobro podnose. Iz primenjene perspektive, trening sa masovnim startom predstavlja 
efikasan metod za simulaciju takmičarskih uslova i razvoj psihološke adaptacije na situacije pod pritiskom u 
orijentiringu. Praćenje psiholoških odgovora sportista nakon ovakvih treninga može doprineti optimizaciji strategija 
oporavka i unapređenju sportskog učinka. Buduća istraživanja treba da ispitaju dugoročnije psihološke adaptacije na 
ponovljeno izlaganje treningu sa masovnim startom, kao i moguće razlike između sportista različitog nivoa, pola i 
starosnih grupa. 
Ključne reči: orijentiring; masovni start; psihološki odgovori; samopouzdanje; raspoloženje 
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COMPARATIVE EFFECTS OF CLASSICAL AND REFORMER PILATES ON BODY 
COMPOSITION IN WOMEN: A SYSTEMATIC REVIEW 

 

Stojković Dejan, Utvić Nikola 
Faculty of Sport and Physical Education, University of Priština – Kosovska Mitrovica, Leposavić, Serbia 

 
Abstract: Pilates is a structured system of physical exercise that combines controlled movement patterns, breathing 
techniques, and the development of neuromuscular coordination. In recent decades, this form of physical activity has 
increasingly attracted the attention of the scientific community, especially in the context of its impact on body 
composition parameters. The aim of this systematic review was to assess the impact of classical and reformer pilates 
training on body composition parameters and analyze potential differences between these two modalities in adult 
women. The review was conducted in accordance with the PRISMA guidelines. A systematic search of the scientific 
literature included the databases PubMed, Scopus, Web of Science, SportDiscus and Google Scholar, and papers 
published between 2005 and 2024 were analyzed. The review included randomized controlled and controlled 
intervention studies that examined the effects of pilates programs on body mass, body mass index (BMI), percentage 
of body fat, and lean body mass in adult women, while studies without a control group or without reliable methods of 
measuring body composition were excluded. The results of the majority of the analyzed studies indicate a statistically 
significant reduction in body mass index and percentage of body fat (p < 0.05), while simultaneously improving 
parameters of muscular strength and endurance. The most pronounced effects were observed in sedentary and obese 
women. Some studies suggest that reformer pilates may lead to greater adaptations in lean body mass and strength 
parameters, possibly due to the application of external resistance during exercise performance. It is concluded that 
both modalities of pilates training have a positive effect on body composition parameters in women, but the 
heterogeneity of intervention protocols indicates the need for further high-quality research. 
Key words: Pilates, reformer pilates, body composition, systematic review, women. 

 
КОМПАРАТИВНИ ЕФЕКТИ КЛАСИЧНОГ И РЕФОРМЕР ПИЛАТЕСА НА ТЕЛЕСНУ 

КОМПОЗИЦИЈУ КОД ЖЕНА: СИСТЕМАТСКИ ПРЕГЛЕД 
 

Stojković Dejan, Utvić Nikola 
 

Сажетак: Пилатес представља структурисан систем физичког вежбања који обједињује контролисане 
обрасце покрета, технике дисања и развој неуромишићне координације. Последњих деценија овај облик 
физичке активности све више привлачи пажњу научне јавности, посебно у контексту његовог утицаја на 
параметре телесне композиције. Циљ овог систематског прегледа био је да се процени утицај класичног и 
реформер пилатес тренинга на параметре телесне композиције и анализирају потенцијалне разлике 
између ова два модалитета код одраслих жена. Преглед је спроведен у складу са PRISMA смерницама. 
Систематска претрага научне литературе обухватила је базе података PubMed, Scopus, Web of Science, 
SportDiscus и Google Scholar, а анализирани су радови објављени у периоду од 2005. до 2024. године. У преглед 
су укључене рандомизоване контролисане и контролисане интервенционе студије које су испитивале 
ефекте пилатес програма на телесну масу, индекс телесне масе (BMI), проценат масног ткива и немасну 
телесну масу код одраслих жена, док су студије без контролне групе или без поузданих метода мерења 
телесне композиције искључене. Резултати већине анализираних студија указују на статистички значајно 
смањење индекса телесне масе и процента масног ткива (p < 0.05), уз истовремено побољшање параметара 
мишићне снаге и издржљивости. Најизраженији ефекти уочени су код седентарних и гојазних жена. Поједине 
студије указују да реформер пилатес може довести до већих адаптација у немасној телесној маси и 
параметрима снаге, вероватно услед примене спољашњег отпора током извођења вежби. Закључује се да 
оба модалитета пилатес тренинга имају позитиван утицај на параметре телесне композиције код жена, 
али хетерогеност интервенционих протокола указује на потребу за даљим висококвалитетним 
истраживањима. 
Кључне речи: пилатес, реформер пилатес, телесна композиција, систематски преглед, жене. 
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INFLUENCE OF CAFFEINE AND COMBINED SUPPLEMENTS ON PHYSICAL, 
COGNITIVE PERFORMANCE AND SUBJECTIVE FEELING AFTER INTAKE - 

SYSTEMATIC REVIEW 
 

Hajder Đorđe1, Bjelica Bojan1, Dobrescu Tatiana2, Bubanj Saša3, Arsenijević Radenko4, Utvić 
Nikola4 

1Faculty of Physical Education and Sports, University of East Sarajevo, Republic of Srpska, B&H 
2Faculty of Movement, Sport and Health Sciences, Vasile Alecsandri University, Bacau, Romania 

3Faculty of Sport and Physical Education, University of Niš, Serbia 
4Faculty of Sport and Physical Education, University of Priština-Kosovska Mitrovica, Serbia 

 

Abstract: Caffeine is a widely used natural stimulant from the methylxanthine group, known for its ergogenic properties in 
both physical and cognitive performance. This systematic review aimed to examine the effects of caffeine, alone or in 
combination with other substances such as taurine and L-carnitine, on physical abilities, cognitive function, and subjective 
perception in athletes and physically active individuals. A comprehensive search of electronic databases, including PubMed, 
Web of Science, Scopus, MEDLINE, ERIC, and Google Scholar, identified 130 studies published between 2011 and 2025. 
Following title and abstract screening, 25 studies were assessed, and 10 met inclusion criteria and were evaluated using the 
PEDro scale, resulting in five high-quality and five moderate-quality studies. Results indicate that caffeine supplementation 
at doses of 2–6 mg/kg can significantly enhance explosive power, speed, agility, and endurance, while also improving 
reaction time, attention, and cognitive performance, particularly under conditions of fatigue or sleep deprivation. 
Combinations of caffeine with taurine or L-carnitine demonstrated synergistic effects, further improving reaction time, 
accuracy, and subjective alertness, especially in high-intensity, short-duration sports such as volleyball, soccer, rugby, and 
combat sports. In contrast, caffeine alone showed limited effects in some intermittent or lower-intensity tasks, highlighting 
the importance of individualized dosing, timing, and sport-specific protocols. Common side effects included increased 
nervousness, restlessness, and elevated heart rate, emphasizing the need for careful administration. Overall, the evidence 
supports caffeine as an effective ergogenic aid, capable of enhancing both physical and cognitive performance. The 
combination of caffeine with other stimulatory compounds may offer additional benefits in sports requiring rapid decision-
making, agility, and explosive movements, while caffeine alone remains particularly effective in endurance-based activities. 
These findings provide practical insights for optimizing supplementation strategies to maximize athletic performance while 
minimizing adverse effects. 
Key words: sports performance, supplementation, physical endurance, caffeine, stimulant 
 

UTICAJ KOFEINA I KOMBINOVANIH SUPLEMENATA NA FIZIČKE, KOGNITIVNE 
PERFORMANSE I SUBJEKTIVNI OSJEĆAJ NAKON UNOSA - SISTEMATSKI PREGLED 

 

Hajder Đorđe, Bjelica Bojan, Dobrescu Tatiana, Bubanj Saša, Arsenijević Radenko, Utvić Nikola 
 

Abstract: Kofein je široko korišćen prirodni stimulans sa dobro dokumentovanim ergogenim efektima na fizičke i kognitivne 
performanse. Cilj ovog sistematskog pregleda bio je da se ispitaju efekti kofeina, samostalno ili u kombinaciji sa taurinom ili 
L-karnitinom, na fizičke sposobnosti, kognitivne funkcije i subjektivnu percepciju kod sportista i fizički aktivnih osoba. 
Pretražene su elektronske baze podataka (PubMed, Web of Science, Scopus, MEDLINE, ERIC i Google Scholar) za radove 
objavljene u periodu od 2011. do 2025. godine. Od ukupno 130 identifikovanih studija, 10 je ispunilo kriterijume uključenja 
i bilo je procenjeno u pogledu metodološkog kvaliteta primenom PEDro skale. Rezultati pokazuju da suplementacija 
kofeinom u dozama od 2 do 6 mg/kg telesne mase značajno poboljšava eksplozivnu snagu, brzinu, agilnost, izdržljivost, kao 
i vreme reakcije, pažnju i ukupne kognitivne performanse, naročito u uslovima zamora ili deprivacije sna. Kombinacija 
kofeina sa taurinom ili L-karnitinom pokazala je sinergijske efekte, dovodeći do dodatnog poboljšanja vremena reakcije, 
preciznosti i subjektivnog osećaja budnosti, posebno u sportovima visokog intenziteta i kratkog trajanja. Međutim, kofein 
primenjen samostalno pokazao je ograničene efekte u nekim intermitentnim ili aktivnostima nižeg intenziteta, što ukazuje 
na značaj individualizovanog doziranja i sport-specifične primene. Najčešće prijavljeni neželjeni efekti bili su nervoza, nemir 
i povišena frekvencija srca. Zaključuje se da je kofein efikasan ergogeni dodatak ishrani za unapređenje fizičkih i kognitivnih 
performansi. Njegova kombinacija sa drugim stimulativnim supstancama može doneti dodatne koristi u sportovima koji 
zahtevaju brzo donošenje odluka i eksplozivne pokrete, uz neophodnu pažnju u pogledu doziranja i vremena primene radi 
smanjenja neželjenih efekata. 
Ključne riječi: sportske performanse, suplementacija, fizička izdržljivost, kofein, stimulans 
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UTICAJ DESETONEDELJNOG HIIT PROGRAMA NA AGILNOST I VERTIKALNI SKOK 
KOD JUNIORA KOŠARKAŠA: PRE–POST EKSPERIMENTALNI DIZAJN 

 
Zelenović Milan1, Arsenijević Radenko2, Kocić Anastasija3, Aksović Nikola2 

1Fakultet fizičkog vaspitanja i sporta, Univerzitet u Istočnom Sarajevu, Republika Srpska, Bosna i Hercegovina 
2Fakultet za sport i fizičko vaspitanje, Univerziteta u Prištini – Kosovska Mitrovica, Srbija 

3Fakultet sporta i fizičkog vaspitanja, Univerzitet u Beogradu, Srbija 
 
Sažetak: Intervalni trening visokog intenziteta (HIIT) privukao je pažnju kao efikasna metoda treninga za poboljšanje 
košarkaških performansi. Cilj ovog istraživanja bio je da se ispitaju efekti desetonedeljnog HIIT programa na agilnost 
i vertikalni skok kod juniora košarkaša. U istraživanju je učestvovalo 18 košarkaša uzrasta 16–18 godina, koji su 
nasumično podeljeni u eksperimentalnu (n=9) i kontrolnu grupu (n=9). Eksperimentalna grupa (EXP) je sprovodila 
HIIT program tokom deset nedelja (20 treninga), dok je kontrolna grupa (CON) nastavila sa uobičajenim trenažnim 
procesom. Trening je individualizovan na osnovu rezultata 30–15 IFT testa. Za procenu agilnosti korišćeni su „T-test“ 
i „505 COD test sa loptom“, dok je eksplozivna snaga procenjena primenom „Squat Jump“ i „Drop Jump“ testova 
merenim na Optojump sistemu. Pomenuti testovi su primenjeni inicijalno (pre) i nakon sprovedenog eksperimenta 
(post). Primenim zavisnog t-testa, u post-testu EXP grupa imala je značajno bolje rezultate u T-test (p = 000), 505 COD 
test sa loptom (p = 000), Drop Jump (p = 001)i Squat jump (p = 000) zadacima, u odnosu na pre-test. Kod CON grupe 
nije razlika u pre- i post-test poređenjma. ANCOVA je otkrila razlike u korist EXP grupe, kada se uporedi sa CON 
grupom u post-testu u „T-test-u“ (F = 7.045, η2 = 0.320, p = 0.018), „Drop Jump-u“ (F = 6.366, η2 = 0.298, p = 0.023) i 
„Squat Jump-u“ (F = 17.436, η2 = 0.538, p = 0.001) testovima, kada su pre-test vrednosti služile kao kovarijansa. Podaci 
koji su dobijeni eksperimentom nedvosmisleno ukazuju da sprovodeni HIIT program dovodi do razvoja promene 
pravaca i snage donjih ekstremiteta.  
Ključne reči: intervalni trening, motoričke sposobnosti, kodiciona priprema, 30–15 IFT, sportske performanse 

 
EFFECTS OF A TEN-WEEK HIGH-INTENSITY INTERVAL TRAINING (HIIT) 

PROGRAM ON AGILITY AND VERTICAL JUMP IN JUNIOR BASKETBALL PLAYERS: A 
PRE–POST EXPERIMENTAL DESIGN 

 
Zelenović Milan, Arsenijević Radenko, Kocić Anastasija, Aksović Nikola 

 
Abstract: High-Intensity Interval Training (HIIT) has gained significant attention as an effective training modality 
for enhancing basketball performance. The aim of this study was to examine the effects of a ten-week HIIT program 
on agility and vertical jump performance in junior basketball players. Eighteen male basketball players (aged 16–18 
years) participated in the study and were randomly assigned to either an experimental group (n=9) or a control group 
(n=9). The experimental group (EXP) performed a HIIT program over ten weeks (total of 20 sessions), while the control 
group (CON) continued with their regular training process. The HIIT sessions were individualized based on the results 
of the 30–15 Intermittent Fitness Test (30–15 IFT). Agility was assessed using the T-test and the 505 COD test with a 
ball, while explosive power was evaluated through the Squat Jump and Drop Jump tests using the Optojump system. 
The aforementioned tests were administered initially (pre) and after the experiment (post). Using a dependent t-test, 
in the post-test the EXP group had significantly better results in the „T-test“ (p = 000), „505 COD test with a ball test“ 
(p = 000), „Drop Jump test“ (p = 001) and „Squat Jump test“ (p = 000) tasks, compared to the pre-test. In the CON group 
there was no difference in the pre- and post-test comparisons. ANCOVA revealed differences in favor of the EXP group, 
when compared to the CON group in the post-test in the “T-test” (F = 7.045, η2 = 0.320, p = 0.018), “Drop Jump” (F = 
6.366, η2 = 0.298, p = 0.023) and “Squat Jump” (F = 17.436, η2 = 0.538, p = 0.001) tests, when the pre-test values served 
as a covariate. The data obtained from the experiment unequivocally indicate that the implemented HIIT program 
leads to the development of a change in direction and strength of the lower extremities. 
Key words: interval training, motor abilities, strength and conditioning, 30–15 IFT, sport performance 
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ELECTROMYOGRAPHY DETECTION OF MUSCLE RESPONSE IN MUSCULUS 
QUADRICEPS FEMORIS OF ELITE VOLLEYBALL PLAYERS ON DIFFERENT 

TRAINING STIMULI 
 

Radaković Radivoje1,4, Peulić Aleksandar2,  Kovač Slobodan4,  Filipović Nenad1,3 
1Institute for Information Technologies, University of Kragujevac, Serbia 

2Technical Faculty Čačak, University of Kragujevac, Serbia 
3Faculty of Mechanical Engineering, University of Kragujevac, Serbia 

4Serbia Volleyball Team, Belgrade, Serbia 

 
Abstract: The aim of this research was the detection of bioelectric potential i, generated in the muscle cells of volleyball 
players and muscle stimulation, using the electromyography method, during different training stimuli.  A set of 
variables was applied for EMG measurement: measuring bioelectrical activity prior to any training stimulus, 
measuring after the coordination exercises (athletic – coordination and SAQ  exercises, measuring after the 
proprioception exercises (balance maintaining at the profiboard for 1 minute) and measuring after a thrust at the leg 
press and a half squat in the maximum strain regime. The study was conducted with 16  players from Serbia National 
Volleyball Team, Champion of Europe. For the results analysis at the multivariate level, we used the discriminant 
descriptive data analysis method. After the results analysis, which shows the differences of the measurement values 
before and after the stimuli and after the proprioception variables at the multivariate level,  it can be stated that there 
are statistically significant differences (p= 0.017310).  The conclusion is that the coordination exercises do not produce 
the acute effect of increasing the muscle bioelectrical activity, Power and strength exercises created statistically 
significant change in the bioelectrical activity and as such they justify their role in the warming phase, i.e. the 
preparation of the neuromusculature apparatus for the work with the additional load (weights) in the specific 
conditions and the requirements of the training process of the elite volleyball players. Proprioceptive exercises created 
statistically significant difference in the bioelectrical activity, which primarily justifies their preventive and 
rehabilitative role in the training process and specifically programmed exercise. 
Key words: emg, muscle, elite volleyball players, detection 
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ТЕЛЕСНИ САСТАВ И СНАГА КОД ГИМНАСТИЧАРКИ СПОРТСКЕ ГИМНАСТИКЕ 
 
Алексић Драгана1, Коцић Јадранка1, Митић Драгана1, Петровић Лена2, Младеновић Ћирић 

Ивана3 

1Факултет за спорт и физичко васпитање, Универзитет у Приштини-Косовска Митровица, Србија 
2Факултет педагошких наука у Јагодини, Универзитет у Крагујевцу, Србија 

3Топличка академија струковних студија, Прокупље, Србија 

 
Сажетак: Увод у истраживање наглашава комплексност спортске гимнастике, која захтева висок ниво 
техничке прецизности, снаге, координације, флексибилности и менталне стабилности. Кључни фактори 
успеха су оптималан телесни састав и развијене снаге, које се прате кроз интензиван тренажни процес од 
најранијег узраста.Циљ овог рада је анализа утицаја телесне композиције на различите облике снаге код 
девојака које се баве спортском гимнастиком. Истраживање обухвата 16 девојчица узраста од 8 до 16 
година, а коришћени су различити мерни инструменти за процену телесног састава и снаге. Постављене су 
три хипотезе које испитују утицај телесне композиције на експлозивну, репетитивну и статичку снагу. 
Методологија укључује стандардизоване процедуре мерења, као и статистичке анализе које су спроведене 
уз помоћ IBM SPSS Statistics 20. Резултати показују високу корелацију између телесне висине и телесне масе 
са варијаблама снаге, док BMI и проценат телесних масти имају мању повезаност.Закључци истраживања 
указују на делимичну потврду постављених хипотеза, са значајним утицајем телесне масе и висине на 
експлозивну и статичку снагу, док су резултати BMI и процента телесних масти показали слабију 
повезаност. Препоручује се даља истраживања са већим бројем испитаника и додатним варијаблама како 
би се добила свеобухватнија слика о утицају телесне композиције на перформансе гимнастичарки. 
Резултати могу послужити тренерима као смернице за индивидуализацију тренинга и оптимизацију 
развоја снаге. 
Кључне речи:  Телесна композиција, Снага, Спортска гимнастика 

 
BODY COMPOSITION AND STRENGTH IN ARTHISTIC GYMNASTICS 

 
Aleksić Dragana, Kocić Jadranka, Mitić Dragana, Petrović Lena, Mladenović Ćirić Ivana 

 
Abstract: The introduction to the research emphasizes the complexity of gymnastics, which requires a high level of 
technical precision, strength, coordination, flexibility and mental stability. The key factors for success are optimal body 
composition and developed strength, which are monitored through an intensive training process from an early age.  
The aim of this paper is to analyze the influence of body composition on different forms of strength in girls who practice 
gymnastics. The research includes 16 girls aged 8 to 16 years, and various measuring instruments were used to assess 
body composition and strength. Three hypotheses were put forward that examine the influence of body composition 
on explosive, repetitive and static strength. The methodology includes standardized measurement procedures, as well 
as statistical analyses conducted using IBM SPSS Statistics 20. The results show a high correlation between body height 
and body mass with strength variables, while BMI and body fat percentage have a lower correlation. The research 
conclusions indicate partial confirmation of the hypotheses, with a significant influence of body mass and height on 
explosive and static strength, while the results of BMI and body fat percentage showed a weaker correlation. Further 
research with a larger number of subjects and additional variables is recommended to obtain a more comprehensive 
picture of the impact of body composition on gymnastic performance. The results can serve as guidelines for coaches 
to individualize training and optimize strength development. 
Key words: Body composition, Strength, Artistic gymnastics 
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МЕТОДИКА ОБУКЕ ТЕХНИКЕ ЦУРИ КОМИ ГОШИ 
 

Митић Драгана1,  Коцић Јадранка1, Алексић Драгана1, Петровић Лена2 

1Факултет за спорт и физичко васпитање, Универзитет у Приштини-Косовска Митровица 
2Педагошки факултет у Јагодини, Универзитет у Крагујевцу, Србија 

 
Сажетак: Вештина која се темељи на применама снаге и технике укључује широк спектар техника које се 
могу ефикасно користити у различитим ситуацијама. Једна од техника о којој је реч у овом раду је Цури 
коми гоши, која припада бочним техникама бацања. У раду је коришћена метода дескрипције за анализу 
методологије обуке ове технике, узимајући у обзир лично искуство и информације из релевантне 
литературе. Анализа се фокусирала на техничке аспекте и примену Цури коми гоши. 
Кључне речи: Техника, методологија, Цури коми гоши. 

 
TRAINING METHODOLOGY OF THE CURI KOMI GOŠI TECHNIQUE 

 
Mitić Dragana,  Kocić Jadranka, Aleksić Dragana, Petrović Lena 

 
Abstract: A skill based on the application of strength and technique encompasses a wide range of methods that can 
be effectively used in various situations. One of the techniques discussed in this paper is Tsuri Komi Goshi, which belongs 
to the side throwing techniques. The paper employed a descriptive method to analyze the training methodology of this 
technique, taking into account personal experience and information gathered from relevant literature. The analysis 
focused on the technical aspects and application of Tsuri Komi Goshi. 
Key words: Technique, methodology, Tsuri Komi Goshi 
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МЕТОДИКА ОБУКЕ ТЕХНИКЕ ТОМОЕ-НАГЕ 
 

Митић Драгана1,  Коцић Јадранка1, Алексић Драгана1, Петровић Лена2 

1Факултет за спорт и физичко васпитање, Универзитет у Приштини-Косовска Митровица 
2Педагошки факултет у Јагодини, Универзитет у Крагујевцу, Србија 

 
Сажетак: Пожртвоване технике су комплексан део тренинга у џудоу који захтева висок ниво техничке 
вештине, физичке способности и стратегије, а карактеристичне су по томе што Тори (особа која баца) 
свесно жртвује своју равнотежу како би бацио Укеа (особа која пада). Једна од захтевнијих техника у оквиру 
џудоа је Томое-наге, уједино и техника којом ћемо се у овом раду бавити. Основни циљ овог рада је да 
анализира методику обуке технике Томое. Задаци овог рада су анализа техничких аспеката Томое наге 
укључује детаљну анализу покрета, правилних положаја, примене снаге и баланса у извођењу технике. 
Такође је извршен избор и анализа вежби као припрема за извођење технике Томое-наге. 
Кључне речи: Техника, методика, Томое - наге. 

 
TRAINING METHODOLOGY OF THE TOMOE-NAGE TECHNIQUE 

 

Mitić Dragana,  Kocić Jadranka, Aleksić Dragana, Petrović Lena 
 
Abstract: Sacrificial techniques are a complex part of judo training that requires a high level of technical skill, physical 
ability and strategy, and are characterized by the Tori (the person throwing) consciously sacrificing his balance in 
order to throw the Uke (the person falling). One of the more demanding techniques within judo is Tomoe-nage, the 
only technique that we will deal with in this paper. The main goal of this paper is to analyze the methodology of 
training the Tomoe technique. The tasks of this paper are the analysis of the technical aspects of Tomoe nage, including 
a detailed analysis of movements, correct positions, application of force and balance in performing the technique. The 
selection and analysis of exercises as a preparation for performing the Tomoe-nage technique was also carried out. 
Key words: Technique, methodology, Tomoe – nage. 
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RAZLIKE U MOTORIČKIM SPOSOBNOSTIMA KOŠARKAŠA UZRASTA 10–12 
GODINA 

 

Krsmanović Andreja, Nikolić David, Mandić Radivoj  
Fakultet sporta iI fizičkog vaspitanja, Univerzitet u Beogradu, Srbija 

 
Sažetak: Uvod - Koordinacija predstavlja sposobnost upravljanja pokretima celog tela ili njegovih delova uz 
optimalnu vremensku, prostornu i dinamičku organizaciju pokreta. Ona je ključna za uspešno izvođenje složenih 
motoričkih zadataka i predstavlja važnu komponentu sportskog uspeha. Kod dece uzrasta 10–12 godina dolazi do 
intenzivnog razvoja motoričkih sposobnosti, što ovaj period čini veoma pogodnim za razvoj koordinacije i usvajanje 
specifičnih sportskih veština. U ovom uzrastu razlike u kalendarskom uzrastu mogu značajno uticati na motoričke 
sposobnosti zbog ubrzanog rasta i razvoja. Cilj ovog istraživanja bio je da se utvrdi da li postoje razlike u rezultatima 
motoričkih testova između košarkaša uzrasta 10, 11 i 12 godina. Metod - Uzorak je obuhvatio 45 dečaka uzrasta 10–
12 godina koji aktivno treniraju košarku najmanje godinu dana. Za procenu koordinacije korišćeni su testovi 
provlačenja štapa kroz noge, kotrljanja tri lopte i tapinga rukom. Specifične motoričke sposobnosti procenjene su 
testovima dodavanja lopte u zid, driblinga u slalomu između čunjeva i pravolinijskog driblinga na 20 m. Za analizu 
podataka primenjena je jednofaktorska analiza varijanse (ANOVA). Rezultati i diskusija - Rezultati analize varijanse 
pokazali su statistički značajne razlike između uzrasnih grupa u testu kotrljanja tri lopte (F = 8.401; p = 0.001) i u 
testu pravolinijskog driblinga na 20 m (F = 6.377; p = 0.004). U ostalim testovima nisu utvrđene statistički značajne 
razlike između grupa (p > 0.05). Zaključak - Dobijeni rezultati ukazuju da kalendarski uzrast ima određeni uticaj na 
razvoj pojedinih motoričkih sposobnosti kod mladih košarkaša, posebno u zadacima koji zahtevaju koordinaciju i 
kontrolu lopte. 
Ključne reči: koordinacija, uzrast, motoričke sposobnosti, košarka 
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POVEZANOST OPŠTE KOORDINACIJE SA SPECIFIČNOM MOTORIKOM KOŠARKAŠA 
UZRASTA 10–12 GODINA 

 

Krsmanović Andreja, Nikolić David, Mandić Radivoj  
Fakultet sporta iI fizičkog vaspitanja, Univerzitet u Beogradu, Srbija 

 
Sažetak: Uvod - Uspešnost u košarci zavisi od efikasnog izvođenja tehničkih elemenata karakterističnih za ovaj sport, 
kao što su dribling, dodavanje i kretanje bez lopte. Ove aktivnosti su u značajnoj meri uslovljene razvijenošću osnovnih 
motoričkih sposobnosti, među kojima koordinacija ima posebno važnu ulogu. Koordinacija omogućava efikasnu 
organizaciju i kontrolu pokreta u promenljivim uslovima igre i predstavlja važan faktor u učenju sportskih veština 
(Schmidt & Lee, 2011). Razvoj koordinacionih sposobnosti u detinjstvu ima značajan uticaj na usvajanje sportskih 
tehnika i uspešnost u sportovima koji zahtevaju kompleksne motoričke zadatke, kao što je košarka (Malina, Bouchard, 
& Bar-Or, 2004). Uzrast od 10 do 12 godina smatra se posebno pogodnim periodom za razvoj motoričkih sposobnosti 
i sportskih veština. Cilj ovog istraživanja bio je da se ispita povezanost rezultata testova opšte koordinacije i specifičnih 
košarkaških motoričkih sposobnosti kod mladih košarkaša. Metod - Uzorak je obuhvatio 45 dečaka uzrasta 10–12 
godina koji aktivno treniraju košarku najmanje godinu dana. Za procenu opšte koordinacije primenjeni su testovi 
provlačenja štapa kroz noge, kotrljanja tri lopte i tapinga rukom. Specifične motoričke sposobnosti procenjene su 
testovima dodavanja lopte u zid iz mesta, dodavanja iz kretanja, driblinga u slalomu između čunjeva i pravolinijskog 
driblinga na 20 m. Podaci su analizirani primenom Pirsonovog koeficijenta korelacije. Rezultati - Rezultati analize 
pokazali su statistički značajne korelacije između više testova opšte koordinacije i specifičnih košarkaških testova. 
Značajne pozitivne korelacije utvrđene su između testa kotrljanja tri lopte i testova driblinga na 20m (r =0.416; p < 
0.05), slalom driblinga (r =0.3; p < 0.05), i dodavnja lopte u kretanju (r =-0.378; p < 0.05). Takođe su zabeležene 
značajne korelacije između testa provlačenja štapa kroz noge i slalom driblinga (r =0.358; p < 0.05), kao i dodavnja 
lopte u mestu (r =-0.405; p < 0.05). Zaključak - Rezultati istraživanja pokazuju da postoji značajna povezanost između 
opšte koordinacije i specifičnih košarkaških motoričkih sposobnosti kod dece uzrasta 10–12 godina. Ovi nalazi ukazuju 
na značaj sistematskog razvoja koordinacije u ranim fazama sportskog treninga. 
Ključne reči: koordinacija, mladi košarkaši, motoričke sposobnosti, dribbling 
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THE RELATIONSHIP BETWEEN SPORT ANXIETY AND SELECTED MOTOR 
CHARACTERISTICS IN U14 BASKETBALL PLAYERS 

 
Vićentijević Stefan1, Üçgün Dila Asya2, Şahin F. Neşe1, Küçük Hamza3 

1Faculty of Sport Sciences, Ankara University, Turkey 
2Institute of Health Sciences, Gazi University, Ankara, Turkey 

3Faculty of Sport Sciences, Ondokuz Mayıs University, Samsun, Turkey 
 
Abstract: Participation in competitive sports during adolescence involves various psychological and physical 
demands. In youth basketball, performance is influenced not only by physiological and motor characteristics but also 
by psychological factors such as sport anxiety. Elevated levels of sport-related anxiety may negatively affect athletes’ 
physical performance, coordination, and decision-making during competition. Motor characteristics such as agility 
and aerobic endurance are critical components for successful basketball performance during early developmental 
stages. However, limited research has examined the relationship between sport anxiety and motor performance. 
Therefore, the aim of this study was to investigate the relationship between sport anxiety levels and selected motor 
characteristics in U14 basketball players. The sample of respondents consisted of 30 (13 f, 17 m) basketball players 
competing in the U14 age category. Sport anxiety levels were assessed using the Sport Anxiety Scale-2 (SAS-2). Motor 
performance was evaluated through the Yo-Yo test to estimate  VO2max and the Lane Drill Agility Test. Regression 
analyses were conducted to examine the predictive role of sport anxiety subdimensions on aerobic performance. The 
results indicated that somatic anxiety and concentration disruption were not significant predictors of VO2max (p > 
.05). However, in male participants, worry showed a significant negative relationship with VO2max (beta = -0.74, p < 
.01). The regression model for male athletes was statistically significant (R = 0.74, R^{2} = 0.55, p = 0.001). In 
conclusion, psychological factors such as worry may negatively affect aerobic performance, highlighting the 
importance of integrating psychological skills training in youth basketball. 
Key words: sport anxiety, SAS-2, youth basketball, VO2Max, agility 

 

POVEZANOST SPORTSKE ANKSIOZNOSTI I ODABRANIH MOTORIČKIH 
KARAKTERISTIKA KOD KOŠARKAŠA UZRATA U14 

 

Vićentijević Stefan, Üçgün Dila Asya, Şahin F. Neşe, Küçük Hamza 
 

Sažetak: Učešće u takmičarskom sportu tokom adolescencije podrazumeva različite psihološke i fizičke zahteve. U 
omladinskoj košarci, na sportsko postignuće utiču ne samo fiziološke i motoričke karakteristike, već i psihološki faktori 
kao što je sportska anksioznost. Povišeni nivoi anksioznosti povezane sa sportom mogu negativno uticati na fizičke 
performanse sportista, koordinaciju i donošenje odluka tokom takmičenja. Motoričke karakteristike kao što su 
agilnost i aerobna izdržljivost smatraju se kritičnim komponentama za uspeh u košarci tokom ranih faza razvoja. 
Međutim, mali broj istraživanja ispitivao je povezanost sportske anksioznosti i motoričkih performansi. Stoga je cilj 
ovog istraživanja bio da se ispita povezanost nivoa sportske anksioznosti i odabranih motoričkih karakteristika kod 
košarkaša uzrasta U14. Uzorak ispitanika sastojao se od 30 (13 ž, 17 m) košarkaša koji se takmiče u kategoriji U14. 
Nivoi sportske anksioznosti procenjeni su korišćenjem skale Sport Anxiety Scale-2 (SAS-2). Motoričke performanse su 
evaluirane putem Yo-Yo testa za procenu VO2max i Lane Drill testa agilnosti. Regresione analize su sprovedene kako 
bi se ispitao prediktivni uticaj subdimenzija sportske anksioznosti na aerobne performanse. Rezultati su ukazali na to 
da somatska anksioznost i poremećaj koncentracije nisu bili značajni prediktori Vo2max (p > .05). Međutim, kod 
muških učesnika, zabrinutost (worry) je pokazala značajnu negativnu povezanost sa VO2Max( beta = -0.74, p < .01). 
Regresioni model za sportiste muškog pola bio je statistički značajan (R = 0.74, R^{2} = 0.55, p = 0.001). U zaključku, 
nalazi sugerišu da psihološki faktori kao što je zabrinutost mogu negativno uticati na aerobne performanse, 
naglašavajući važnost integrisanja treninga psiholoških veština uz fizički razvoj u programima rada sa mladim 
košarkašima. 
Ključne reči: sportska anksioznost, SAS-2, omladinska košarka, Vo2Max, agilnost 
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EFFECT OF RECOVERY STRATEGIES ON PHYSICAL PERFORMANCE AND FATIGUE 
IN SOCCER PLAYERS: A SYSTEMATIC REVIEW 

 
Okičić Miladin, Đokić Nenad, Stanković Dušan 

Faculty of Sport and Physical Education, University of Niš, Serbia 
 
Abstract: Soccer involves intermittent high-intensity actions and, in many competitions, congested match schedules 
that amplify acute and accumulated fatigue. Effective recovery is therefore essential to maintain performance and 
support player availability. This systematic review synthesized experimental evidence on post-exercise recovery 
strategies in male soccer players. PubMed and Google Scholar were searched for English-language experimental 
studies published within the last 10 years using soccer and recovery related terms. Eight studies were included (n = 
146; age 21.3 ± 2.9yrs; height 178.64 ± 7.16cm; body mass 72.62 ± 5.57kg). Across trials, cryotherapy (cold-water 
immersion or phase-change material cooling), low-intensity active recovery, and sleep-focused strategies (sleep 
hygiene and daytime napping) showed the most consistent improvements in perceived fatigue and selected 
neuromuscular or performance outcomes. Compression garments, manual massage, intermittent pneumatic 
compression, and targeted nutritional strategies (e.g., carbohydrate ± caffeine) generally produced smaller but 
practically relevant benefits, particularly for markers of muscle damage and subjective recovery. Overall, recovery was 
frequently incomplete within 48–72 h, underscoring the need for multimodal, individualized recovery plans during 
fixture congestion. These findings provide applied guidance for coaches, strength and conditioning practitioners when 
selecting recovery modalities in soccer.  
Key words: compression, cryotherapy, massage, nutrition, sleep 

 
EFEKTI STRATEGIJA OPORAVKA NA FIZIČKE PERFORMANSE I ZAMOR KOD 

FUDBALERA: PREGLEDNI RAD 

 
Okičić Miladin, Đokić Nenad, Stanković Dušan 

 
Sažetak: Fudbal podrazumeva intermitentne aktivnosti visokog intenziteta, a u mnogim takmičenjima i zgusnut 
raspored utakmica, što pojačava akutni i kumulativni zamor. Efikasan oporavak je zato ključan za očuvanje 
performansii igrača. Ovaj sistematski pregled sintetizovao je eksperimentalne dokaze o strategijama oporavka nakon 
utakmica kod muških fudbalera. PubMed i Google Scholar su pretraženi za eksperimentalne studije objavljene na 
engleskom jeziku u poslednjih 10 godina, koristeći termine povezane sa fudbalom i oporavkom. U pregled je uključeno 
osam studija (n = 146; uzrast 21,3 ± 2,9 god; visina 178,64 ± 7,16 cm; telesna masa 72,62 ± 5,57 kg). Kroz uključene 
studije, krioterapija (hladna vodena imerzija ili hlađenje pomoću PCM materijala sa promenom temperature), 
niskointenzivni aktivni oporavak i strategije usmerene kroz san (higijena sna i dnevna dremka) pokazale su najveća 
poboljšanja u percepciji zamora i fizičkim performansama fudbalera. Kompresiona odeća, manuelna masaža, 
intermitentna pneumatska kompresija i ciljane nutritivne strategije (npr. ugljeni hidrati ± kofein) uglavnom su davale 
manje, ali praktično relevantne koristi, posebno u markerima mišićnog oštećenja i subjektivnom oporavku. Ukupno 
gledano, oporavak je često bio nepotpun u periodu od 48–72 h, što ukazuje na potrebu za multimodalnim, 
individualizovanim planovima oporavka tokom zgusnutog rasporeda utakmica. Ovi nalazi pružaju praktične 
smernice trenerima pri izboru strategije oporavka u fudbalu. 
Ključne reči: kompresiona odeća, krioterapija, masaža, nutritivne strategije, san 
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CHILD MOTOR DEVELOPMENT IN A DIGITALIZED ENVIRONMENT: IMPLICATIONS 
FOR PEDIATRIC REHABILITATION PRACTICE 

 
Popescu Andreea 

Faculty of Sport and Physical Education, „Constantin Brâncuși” University of Târgu Jiu, România 
 
Abstract: In recent years, the widespread use of digital technologies has reshaped the everyday experiences of 
children, influencing not only cognitive and social interactions but also the processes underlying motor development. 
Contemporary lifestyles are increasingly characterized by prolonged screen exposure, decreased outdoor play, and 
reduced engagement in physically active behaviors. These environmental changes may limit the diversity and 
frequency of movement experiences that are essential for the maturation of neuromotor functions during early 
childhood. Current observations suggest that a growing number of children demonstrate subtle motor coordination 
difficulties, decreased postural stability, or delays in the acquisition of fundamental movement skills. In many cases, 
these manifestations are not associated with identifiable neurological impairments but rather reflect adaptive 
responses to sedentary and technology-dominated environments. The present paper analyzes the neurodevelopmental 
principles that support motor learning and discusses the potential impact of modern behavioral patterns on 
sensorimotor integration, postural control, and motor variability. Particular attention is given to the importance of 
preventive approaches in pediatric rehabilitation. Within this context, physiotherapists and pediatric rehabilitation 
specialists can contribute significantly to promoting healthy developmental trajectories by encouraging movement-
oriented activities in children’s daily routines. Early integration of kinetic stimulation, active play, and structured 
motor experiences may represent effective strategies for supporting functional motor competence and preventing 
lifestyle-related developmental limitations. Promoting active childhood environments therefore becomes an essential 
component of long-term physical health and functional independence. 
Key words: motor development; pediatric rehabilitation; sedentary behavior; preventive physiotherapy 
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WEARABLE TECHNOLOGIES FOR PROMOTING PHYSICAL ACTIVITY IN HEALTHY 
AGING: THE ROLE OF FITBIT, ACTIGRAPH AND DIGITAL HEALTH MONITORING 

 
Vitošević Biljana1, Filipović Milica1, Vitošević Jovana2 

1Faculty of Sport and Physical Education, University of Priština - Kosovska Mitrovica, Leposavić, Serbia 
2 Toplica Academy of Applied Studies (TAAS), Department of Business Studies Blace, Serbia 

 
Abstract: The rapid growth of the aging population presents significant challenges for healthcare systems and 
highlights the need for innovative strategies to support healthy aging and prolonged independence. Advances in digital 
health technologies, particularly wearable devices, artificial intelligence (AI), and remote monitoring systems, provide 
new opportunities for continuous health assessment and early detection of functional decline. This paper explores the 
role of technology-assisted health monitoring in supporting healthspan and independence among older adults. The 
research was conducted using a narrative literature review, synthesizing findings from peer-reviewed scientific 
articles, systematic reviews, and validation studies related to wearable technologies, aging, and digital health 
monitoring. Particular attention was given to wearable devices used to monitor physical activity and behavioral 
health indicators associated with aging. The literature highlights the growing use of both consumer-grade wearables, 
such as Fitbit devices, and research-grade accelerometers, such as ActiGraph, for tracking physical activity, sedentary 
behavior, sleep patterns, and cardiovascular indicators. ActiGraph accelerometers are widely used in research settings 
due to their high measurement accuracy and access to raw accelerometry data, whereas Fitbit devices provide 
scalable, user-friendly solutions for continuous lifestyle monitoring and health interventions. When integrated with 
AI-driven analytics and remote monitoring platforms, these technologies enable real-time health insights, promote 
physical activity, and support preventive healthcare approaches. Overall, wearable technologies combined with digital 
health systems represent a promising approach for improving health monitoring, promoting healthy behaviors, and 
supporting independent living in aging populations. 
Key words: physical activity; healthy aging; wearable technology; Fitbit; ActiGraph 

 
INOVATIVNE TEHNOLOGIJE ZA PROMOCIJU FIZIČKE AKTIVNOSTI U ZDRAVOM 
STARENJU: ULOGA FITBITA, AKTIGRAFA I DIGITALNOG PRAĆENJA ZDRAVLJA 

 
Vitošević Biljana, Filipović Milica, Vitošević Jovana 

 
Sažetak: Brzi rast starije populacije predstavlja značajni izazov za zdravstvene sisteme i ističe potrebu za inovativnim 
strategijama za podršku zdravom starenju i produženoj nezavisnosti. Napredak u digitalnim zdravstvenim 
tehnologijama, posebno nosivi uređaji, veštačka inteligencija (VI) i sistemi za daljinsko praćenje, pružaju nove 
mogućnosti za kontinuiranu procenu zdravlja i rano otkrivanje funkcionalnog opadanja. Ovaj rad istražuje ulogu 
tehnološki potpomognutog praćenja zdravlja u podržavanju zdravog životnog veka i nezavisnosti kod starijih osoba. 
Istraživanje je sprovedeno korišćenjem narativnog pregleda literature, sintetišući nalaze iz recenziranih naučnih 
članaka, sistematskih pregleda i studija validacije vezanih za nosive tehnologije, starenje i digitalno praćenje zdravlja. 
Posebna pažnja posvećena je nosivim uređajima koji se koriste za praćenje fizičke aktivnosti i indikatora zdravlja 
ponašanja povezanih sa starenjem. Literatura ističe sve veću upotrebu nosivih uređaja potrošačkog kvaliteta, kao što 
su Fitbit uređaji, i akcelerometra istraživačkog kvaliteta, kao što je AktiGraf, za praćenje fizičke aktivnosti, 
sedentarnog ponašanja, obrazaca spavanja i kardiovaskularnih indikatora. AktiGraf akcelerometri se široko koriste u 
istraživačkim uslovima zbog visoke tačnosti merenja i pristupa sirovim podacima akcelerometrije, dok Fitbit uređaji 
pružaju skalabilna, korisnički jednostavna rešenja za kontinuirano praćenje načina života i zdravstvene intervencije. 
Kada se integrišu sa analitikom, vođenom veštačkom inteligencijom i platformama za daljinsko praćenje, ove 
tehnologije omogućavaju uvide u zdravlje u realnom vremenu, promovišu fizičku aktivnost i podržavaju preventivne 
pristupe zdravstvenoj zaštiti. Generalno, inovativne tehnologije u kombinaciji sa digitalnim zdravstvenim sistemima 
predstavljaju obećavajući pristup za poboljšanje praćenja zdravlja, promociju zdravih navika i podršku samostalnom 
životu starijih populacija. 
Ključne reči: fizička aktivnost; zdravo starenje; nosiva tehnologija; Fitbit; AktiGraf 
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RURAL SOKOL TROOPS AS A UNIQUE ORGANIZATIONAL MODEL OF SERBIAN 
SOKOLISM IN HERZEGOVINA 

 

Pantelić Babić Kristina 
University of Banja Luka, Faculty of Physical Education and Sport, Banja Luka, Republic of Srpska, B&H 

 

Abstract: The Sokol movement originated in the Czech lands in the second half of the 19th century and soon developed into 
a distinctive gymnastic system in the late 19th and early 20th century Europe, becoming one of the most influential physical 
culture organizations among Slavic people. It was particularly significant in Herzegovina, where Serbian Sokolism went a 
step further than the original Czech model and developed a unique organizational form known as Rural Sokol Troops (seoske 
sokolske čete). The creator and founder of this concept was the well-known Herzegovinian Sokol Čedomir Milić. These units 
played an important role in spreading Sokol activities, introducing them into Herzegovinian villages and contributing to its 
social revival. This study examines the emergence, organizational structure and the role of Rural Sokol Troops in 
Herzegovina during the period between the First and the Second World War. Particular attention is given to the activities of 
the Mostar Sokol Parish, which organized an extensive network of Rural Sokol Troops with the aim of integrating 
Herzegovinian villages and their inhabitants into the Sokol movement. In this way, the movement contributed both to the 
revival of Herzegovinian villages and to the establishment of a strong foundation for Serbian Sokolism in the region. Unlike 
traditional Sokol societies, which were mainly located in more populated areas, Sokol troops represented a unique 
organizational structure focused on the revitalization of villages through specific forms of physical exercise as well as a 
various educational and community initiatives in small local environments. Through regular exercises, public performances, 
and participation in cultural events, these Sokol units contributed to the spread of physical culture and the renewal of rural 
life in Herzegovina. By analyzing available historical sources and relevant literature, this study presents Rural Sokol Troops 
as a unique organizational form specific for Serbian Sokolism in Herzegovina and a distinctive within the entire Sokol 
movement. The research also demonstrates that this organizational structure enabled the Herzegovinian Sokol movement 
to reach the broadest segments of the population and to play an important role in the social and cultural revival of 
Herzegovina in the interwar period. 
Key words: Rural Sokol Troops, Herzegovina, gymnastic system, physical exercise. 

 

СЕОСКЕ СОКОЛСКЕ ЧЕТЕ КАО ЈЕДИНСТВЕН ОРГАНИЗАЦИОНИ МОДЕЛ 
СРПСКОГ СОКОЛСТВА У ХЕРЦЕГОВИНИ 

 

Pantelić Babić Kristina 
 

Сажетак: Соколски покрет настао је на простору данашње Чешке у другој половини 19. века и убрзо постао 
специфичан гимнастички систем Европе краја 19. и прве половине 20. века и једна од најутицајнијих организација 
физичке културе међу словенским народима. Посебно значајан био је у Херцеговини где је српско соколство отишло 
корак даље од чешког и развило јединствен организациони облик познат као сеоске соколске чете. Њигов идејни 
творац и  оснивач био је познати херцеговачки соко Чедомир Милић а ове јединице имале су важну улогу у ширењу 
соколских активности, њиховом преношењу у херцеговачка села и рад на њиховом препороду. Ово истраживање 
бави се настанком, организационом структуром и улогом сеоских соколских чета у Херцеговини у периоду између 
Првог и Другог светског рата. Посебна пажња посвећена је активностима Соколске жупе Мостар, која је 
организовала широку мрежу сеоских соколских чета са циљем укључивања херцеговачких села и њихових 
становника у соколски покрет. На тај начин направљен је препород херцеговачких села али и створен изузетно 
чврст темељ српског соколства на том простору. За разлику од традиционалних соколских друштава, која су 
углавном била смештена у већим местима, соколске чете представљале су јединствену организациону 
структуру усмерену на препород херцеговачких села кроз специфичне облике телесног вежбања и различите 
форме образовања и друштвеног организовања у најмањим срединама. Кроз редовне вежбе, јавне наступе и 
учешће у културним манифестацијама, ове соколске јединице допринеле су ширењу физичке културе и препороду 
херцеговачких села. Анализом доступних историјских извора и релевантне литературе ова студија приказује 
сеоске соколске чете као јединствену организациону форму специфичну за српско соколство у Херцеговини и 
јединствену у соколском покрету уопште. Такође, истраживање показује да је ова организациона структура 
омогућила соколском покрету да допре до најширих слојева становништва и одигра значајну улогу у друштвеном 
и културном препороду Херцеговине у периоду између два светска рата.  
Кључне речи: сеоске соколске чете, Херцеговина, гимнастички систем, телесно вежбање 
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EFFECTS OF HULA HOOP TRAINING ON ANTHROPOMETRIC PARAMETERS, CORE 
MUSCLE FUNCTION, AND METABOLIC HEALTH: A SYSTEMATIC REVIEW 

 
Herodek Romina, Živković Mladen 

Faculty of Sports and Physical Education, University of Niš, Serbia 
 
Abstract: This systematic review synthesizes the evidence regarding the effects of hula hoop training on 
anthropometric parameters, core muscle function, and metabolic health. A literature search of PubMed, Web of 
Science, and Google Scholar (2010–2025) identified nine studies meeting the inclusion criteria. Methodological quality 
was assessed using the OCEBM levels and the GRADE framework. The included studies comprised 303 participants, 
ranging from children to older adults, with a predominance of female samples. The findings demonstrate consistent 
evidence that hula hoop exercise significantly reduces waist circumference and improves core muscle strength and 
function, with high-quality randomized controlled trials supporting these outcomes. Evidence for metabolic benefits 
includes a significant reduction in LDL cholesterol from one high-quality trial, while effects on HDL cholesterol remain 
inconclusive. Studies in pediatric and athletic populations suggest potential improvements in broader physical fitness 
components, though this evidence is limited by pre-experimental designs. The methodological quality of the evidence 
base has improved over time, with recent studies adopting randomized designs. In conclusion, hula hoop training is an 
effective intervention for reducing  increased waist circumference and enhancing core muscular function, with 
promising but preliminary evidence for metabolic health benefits. Its engaging nature may offer an enjoyable 
alternative to traditional exercise, potentially improving long-term adherence. Further high-quality research with 
diverse populations and standardized outcome measures is required. 
Key words: Hula hoop; waist circumference; core strength; metabolic health; systematic review 
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ANALIZA SITUACIONIH POKAZATELJA USPEŠNOSTI KOŠARKAŠKE 
REPREZENTACIJE SRBIJE NA OLIMPIJSKIM IGRAMA 2024 

 
Jagodić Kuridža Marko, Pašić Milan  

Fakultet za sport, Univerzitet „Union – Nikola Tesla“, Beograd, Srbija 
 
Sažetak: Vrhunska košarka po svojoj prirodi predstavlja složen sistem u kojem se prepliću tehničko-taktičke osobine, 
individualni kvalitet igrača i timska organizacija. Cilj ovog istraživanja bio je da se na osnovu zvaničnih FIBA 
statistika, video-analize i skauting izveštaja sa svih šest utakmica reprezentacije Srbije na Olimpijskim igrama 2024. 
godine detaljno ispita takmičarska aktivnost tima. Shapiro–Wilk test potvrdio je normalnost distribucije podataka, 
izuzev dve varijable. Primenom t-testa za uparene uzorke utvrđeno je da je Srbija u proseku postizala 94,33 ± 7,53 
poena, a protivnici 88,17 ± 14,53 poena (d = 0,53). Najizraženije razlike zabeležene su u šutu za dva poena (60,55% 
prema 48,63%; d = 1,37), poenima iz reketa (41,7 prema 32,7; d = 0,55) i realizaciji slobodnih bacanja (16,0 prema 
11,0; d = 0,98; p = 0,042). Spearmanova korelaciona analiza pokazala je da ukupni poeni Srbije negativno koreliraju 
sa poenima protivnika (ρ = -0,829, p = 0,042), dok su pogođena slobodna bacanja (ρ = 0,870, p = 0,024) i pokušaji 
slobodnih bacanja (ρ = 0,829, p = 0,042) bili pozitivno povezani sa ukupnim poenima tima. Defanzivni skokovi bili su 
snažno povezani sa asistencijama (ρ = 0,943, p = 0,005). Rezultati pokazuju da su visoka efikasnost šuta za dva poena, 
kvalitetna unutrašnja igra, dobra kontrola skoka, realizacija slobodnih bacanja i timska koordinacija bili ključni 
faktori uspeha. Defanzivna disciplina, taktička fleksibilnost, jasne uloge igrača i uticaj lidera dodatno su doprineli 
učinku tima. Nalazi potvrđuju značaj savremenih skauting i statističkih metoda za pripremu reprezentacija i 
unapređenje trenerske prakse.  
Ključne reči: takmičarska aktivnost; taktička analiza; skauting; faktori uspeha. 

 
ANALYSIS OF SITUATIONAL PERFORMANCE INDICATORS OF THE SERBIAN 

NATIONAL BASKETBALL TEAM AT THE 2024 OLYMPIC GAMES 
 

Jagodić Kuridža Marko, Pašić Milan 
 
Abstract: Elite basketball inherently represents a complex system in which technical-tactical characteristics, 
individual player quality, and team organization are interwoven. The aim of this study was to conduct a detailed 
analysis of the competitive performance of the Serbian men's national basketball team at the 2024 Olympic Games, 
based on official FIBA statistics, video analysis, and scouting reports from all six matches. The Shapiro–Wilk test 
confirmed the normality of the data distribution, except for two variables. Using paired-samples t-tests, it was 
determined that Serbia scored on average 94.33 ± 7.53 points, whereas opponents scored 88.17 ± 14.53 points (Cohen's 
d = 0.53). The most pronounced differences were observed in two-point shooting accuracy (60.55% vs. 48.63%; d = 
1.37), points in the paint (41.7 vs. 32.7; d = 0.55), and free-throw performance (16.0 vs. 11.0; d = 0.98; p = 0.042). 
Spearman rank correlation analysis revealed that Serbia's total points were negatively correlated with opponents' 
points (ρ = −0.829, p = 0.042), while successful free throws (ρ = 0.870, p = 0.024) and free-throw attempts (ρ = 0.829, 
p = 0.042) were positively associated with team scoring. Defensive rebounds were strongly correlated with assists (ρ = 
0.943, p = 0.005). These results indicate that high two-point shooting efficiency, effective interior play, strong rebound 
control, free-throw execution, and coordinated team play were key determinants of success. Defensive discipline, 
tactical flexibility, clearly defined player roles, and leadership impact further contributed to overall team performance. 
The findings underscore the importance of contemporary scouting and statistical methods for national team 
preparation and the advancement of coaching practice.. 
Key words: competitive activity; tactical analysis; scouting; factors of success 
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УТИЦАЈ 12-НЕДЕЉНОГ СТРУКТУРИРАНОГ МОДУЛА ОДБОЈКЕ У СКЛОПУ 
ФИЗИЧКОГ ВАСПИТАЊА НА ПАРАМЕТРЕ ФИТНЕСА КОД 14-ГОДИШЊИХ 

АДОЛЕСЦЕНАТА 
 

Арсенијевић Раденко1, Тоскић Лазар1,2, Бранковић Драган3, Живановић Владимир3, Којић 
Филип3,4 

1Факултет за спорт и физичко васпитање, Универзитет у Приштини-Косовска Митровица, Србија 
2Факултет за спорт, Универзитет „Унион – Никола Тесла“, Београд, Србија 

3Учитељски факултет, Универзитет у Бограду, Београд, Србија 
4Предшколски учитељски тренинг колеџ, Шабац, Србија 

 
Сажетак: Циљ студије био је да се испитају ефекти структурираног модула одбојке који је интегрисан у 
редовне часове физичког васпитања на па мере фитнеса код четрнаестогодишњих дечака и девојчица. 
Узорак се састојао од двадесет осам адолесцената (телесна маса: 53.1 кг, телесна висина: 166.1 цм, индекс 
телесне масе: 19.2 кг/м2) који су насумично и равномерно распоређени у групу која је похађала 
структурирани модул одбојке – експериментални (EXP), и у групу која је похађала само часове физичког 
васпитања (CON). Следеће мере су прикупљене пре и после интервенције: телесна маса (BM), телесна висина 
(BH), индекс телесне масе (BMI), фламинго тест (FT), тест тапинг руком (HTT), тест седи и дохвати (SaR), 
тест скока у даљ из места (SLJ), тест стиска шаке за десну руку (HGR) и за леву руку (HGL), тест одбијања 
лоптице о зид (BBW), тест трбушњака 30 секунди (SU30s), тест издржај у згибу (BAH), тест чуњастог 
трчања 10x5 (RBC10x5), тест шатл ран (SRT). ANCOVA је открила разлике у корист EXP групе, у поређењу са 
CON групом, у пост-тесту код SaR (F = 5,507, η2 = 0,181, p = 0,027), SLJ (F = 5,761, η2 = 0,187, p = 0,024), BBW (F = 
15,037, η2 = 0,376, p = 0,001), SU30s (F = 20,037, η2 = 0,445, p = 0,000) и BAH (F = 22,910, η2 = 0,478, p = 0,000) када 
су вредности пре теста служиле као коваријанса. Подаци добијени експериментом потврдили су да је 
структурирани модул одбојке изазвао боље перформансе у флексибилности, јачини, координацији и 
издржљивости. 
Кључне речи: флексибилност, јачина стиска шаке, координације руку, мишићна издржљивост, физичко 
васпитање 

 
INFLUENCE OF A 12-WEEK STRUCTURED VOLLEYBALL MODULE WITHIN 

PHYSICAL EDUCATION ON FITNESS PARAMETERS IN 14-YEARS OLD 
ADOLESCENTS 

 
Arsenijević Radenko, Toskić Lazar, Branković Dragan, Živanović Vladimir, Kojić Filip 

 
Abstract: The aim of the study was to explore the effects of a structured volleyball module that was integrated into 
regular PE classes on fitness parameters in 14-year-old boys and girls. The sample consiset of twenty-eight adolescent 
(body mass: 53.1 kg, body height: 166.1 cm, body mass index: 19.2 kg/m2) that were randomly and equally distributed 
into group that attendend structured volleyball module – experimental (EXP), and into group that attendent only PE 
clases (CON). Following measures were collected pre- and post-intervention: body mass (BM), body height (BH), body 
mass index (BMI), flamingo test (FT), hand tappig test (HTT), sit and reach test (SaR), standing long jump test (SLJ), 
hand grip test for roght hand (HGR), and for left hand (HGL), bouncing ball of the wall test (BBW), sit-ups for 30. sec 
test (SU30s), bent-arm hang test (BAH), running between cones 10x5 test (RBC10x5), shuttle run test (SRT). ANCOVA 
revealed differences in favor of the EXP group, when compared to the CON group in the post-test in the SaR (F = 5.507, 
η2 = 0.181, p = 0.027), SLJ (F = 5.761, η2 = 0.187, p = 0.024), BBW (F = 15.037, η2 = 0.376, p = 0.001), SU30s (F = 20.037, 
η2 = 0.445, p = 0.000) and BAH (F = 22.910, η2 = 0.478, p = 0.000) when the pre-test values served as a covariate. The 
data obtained from the experiment have confirmed that structured volleyball module elicited better performance in 
flexibility, strength, coordination and muscle endurance. 
Key words: flexibility, hand-grip strength, arm coordination, muscle endurance, physical education 
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RAZLIKE U MOTORIČKIM SPOSOBNOSTIMA KOD MLADIH ODBOJKAŠA U ODNOSU 
NA POZICIJU U TIMU 

 
Nejić Katarina1, Majstorović Nikola2, Nejić Dragan1, Mijalković Stefan1, Vujisić Vladana1, 

Koprivica Petar1 

1Fakultet sporta i fizičkog vaspitanja, Univerzitet u Nišu, Srbija 
2Fakultet sporta i fizičkog vaspitanja, Univerzitet u Beogradu, Srbija 

 
Sažetak: Odbojka je kompleksan timski sport koji zahteva visok nivo razvijenosti različitih motoričkih sposobnosti, 
kao što su eksplozivna snaga, brzina, agilnost i koordinacija. Specifični zahtevi igre dovode do toga da igrači na 
različitim pozicijama u timu razvijaju određene motoričke sposobnosti u većoj meri u odnosu na druge. U skladu sa 
tim, cilj ovog istraživanja bio je da se utvrde razlike u izabranim motoričkim sposobnostima kod mladih odbojkaša u 
odnosu na njihovu poziciju u timu. Uzorak ispitanika činilo je 18 odbojkaša uzrasta 14 i 15 godina koji se aktivno bave 
takmičarskom odbojkom. Ispitanici su podeljeni u tri grupe prema poziciji u timu (primači servisa, srednji blokeri i 
tehničari). Uzorak mernih instrumenata obuhvatao je tri varijable za procenu morfoloških karakteristika i šest 
varijabli za procenu motoričkih sposobnosti (skok u vis iz mesta, skok u dalj iz mesta, sprint na 20 m, test agilnosti T-
test, bacanje medicinke i test koordinacije). Dobijeni podaci obrađeni su metodama deskriptivne statistike i 
multivarijantnom analizom varijanse (MANOVA), dok je za utvrđivanje pojedinačnih razlika između grupa 
primenjena analiza varijanse (ANOVA). Sve statističke analize realizovane su u okviru statističkog paketa IBM SPSS 
Statistics (verzija 20). Rezultati istraživanja pokazali su postojanje određenih razlika u pojedinim motoričkim 
sposobnostima u odnosu na poziciju igrača u timu, pri čemu su srednji blokeri ostvarili bolje rezultate u testovima 
eksplozivne snage, dok su tehničari pokazali bolje rezultate u testovima koordinacije i agilnosti. 
Ključne reči: odbojka, motoričke sposobnosti, pozicija u timu, razlike, mladi odbojkaši. 

 
DIFFERENCES IN MOTOR ABILITIES OF YOUNG VOLLEYBALL PLAYERS IN 

RELATION TO THEIR PLAYING POSITION 
 

Nejić Katarina, Majstorović Nikola, Nejić Dragan, Mijalković Stefan, Vujisić Vladana, Koprivica 
Petar 

 
Abstract: Volleyball is a complex team sport that requires a high level of development of various motor abilities such 
as explosive strength, speed, agility, and coordination. The specific demands of the game lead to players in different 
playing positions developing certain motor abilities to a greater extent than others. Accordingly, the aim of this study 
was to determine the differences in selected motor abilities of young volleyball players in relation to their playing 
position in the team. The sample consisted of 18 volleyball players aged 14 and 15 who actively compete in volleyball. 
The participants were divided into three groups according to their playing position (outside hitters, middle blockers, 
and setters). The sample of measurement instruments included three variables for the assessment of morphological 
characteristics and six variables for the assessment of motor abilities (standing vertical jump, standing long jump, 20 
m sprint, agility T-test, medicine ball throw, and coordination test). The obtained data were analyzed using descriptive 
statistics and multivariate analysis of variance (MANOVA), while analysis of variance (ANOVA) was applied to 
determine individual differences between groups. All statistical analyses were performed using the IBM SPSS Statistics 
software package (Version 20). The results of the study showed the existence of certain differences in specific motor 
abilities depending on the players’ position in the team. Middle blockers achieved better results in explosive strength 
tests, while setters showed better results in coordination and agility tests. 
Key words: volleyball, motor abilities, playing position, differences, young volleyball players 
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PHYSICAL FITNESS ADAPTATIONS AND PERCEIVED COGNITIVE CHANGES 
FOLLOWING REGULAR EXERCISE IN SEDENTARY WOMEN: PILOT STUDY 

 
Aleksić Jelena1, Stojković Tanja2,3, Mandić Gorana2,3, Kocić Anastasija1, Aleksić Milena3, 

Stefanova Elka2,3 
1Faculty of Sport and Physical Education, University of Belgrade, Serbia  

2Center for dementia and memory disorders, Neurology Clinic, University Clinical Center of Serbia  
3Faculty of Medicine, University of Belgrade, Serbia 

 
Abstract: Regular exercise has been shown to improve both physical fitness and cognitive function, contributing to 
the maintenance of independence and quality of life with aging. The aim of this study was to examine longitudinal 
changes in functional fitness and perceived cognitive changes during a two-year recreational exercise program in 
previously sedentary middle-aged women. Ten women (Mean ± SD: 51 ± 7 years) participated in a recreational exercise 
program consisting of two supervised 60-minute sessions per week, in accordance with World Health Organization 
physical activity recommendations. Functional fitness was assessed using a battery of timed dynamic and isometric 
endurance tests, with assessments conducted at baseline, after three months, one year, and two years. Perceived 
cognitive changes were evaluated using the Prospective and Retrospective Memory Questionnaire (PRMQ). Changes 
in physical fitness were analyzed using linear mixed-effects models, while PRMQ domain scores were analyzed using 
Wilcoxon signed-rank test. A significant effect of time was observed for all fitness outcomes (p < 0.001; marginal R² = 
0.244–0.822), with improvements evident after three months for most tests and continuing across the two-year period. 
Additionally, PRMQ scores indicated a reduction in self-reported memory lapses after three months, with consistent 
trends toward improvement in both prospective (Z = −1.86) and retrospective short and long-term memory domains 
(Z = −1.73 and −1.63, respectively). These preliminary findings suggest that a twice-weekly recreational exercise 
program can produce meaningful long-term improvements in functional fitness and may contribute to favorable 
perceptions of everyday cognitive functioning in previously sedentary middle-aged women. 
Key words: physical activity, memory, cognitive function, recreation, middle age 

 
PROMENE KONDICIJE I PERCIPIRANIH KOGNITIVNIH FUNKCIJA NAKON 
REDOVNOG VEŽBANJA KOD SEDENTARNIH ŽENA: PILOT ISTRAŽIVANJE 

 
Aleksić Jelena, Stojković Tanja, Mandić Gorana, Kocić Anastasija, Aleksić Milena, Stefanova Elka 

 
Sažetak: Redovno vežbanje predstavlja značajan faktor u unapređenju fizičke kondicije i kognitivnih funkcija, što 
doprinosi očuvanju samostalnosti i kvaliteta života tokom starenja. Cilj ovog istraživanja bio je da se ispita uticaj 
dvogodišnjeg rekreativnog programa vežbanja na fizičku kondiciju i percipirane kognitivne funkcije kod prethodno 
fizički neaktivnih žena srednjeg životnog doba. Deset ispitanica (AS ± SD: 51 ± 7 godina) učestvovalo je u rekreativnom 
programu vežbanja koji se sastojao od dve sesije nedeljno u trajanju od 60 minuta, u skladu sa preporukama Svetske 
zdravstvene organizacije. Fizička kondicija procenjivana je baterijom dinamičkih i izometrijskih terenskih testova, pri 
čemu su merenja sprovedena na početku istraživanja, nakon tri meseca, jedne godine i dve godine. Percipirane 
kognitivne promene procenjivane su pomoću Upitnika prospektivne i retrospektivne memorije (PRMQ). Promene u 
fizičkoj kondiciji analizirane su primenom linearnih mešovitih modela, dok su rezultati u domenima PRMQ analizirani 
Vilkoksonovim testom. Utvrđen je značajan efekat vremena za sve pokazatelje fizičke kondicije (p < 0,001; marginalni 
R² = 0,244–0,822), pri čemu su poboljšanja u većini testova uočena već nakon tri meseca vežbanja i nastavila se tokom 
dvogodišnjeg perioda. Pored toga, rezultati PRMQ ukazali su na smanjenje poteškoća u pamćenju nakon tri meseca 
vežbanja, uz konzistentan trend poboljšanja prospektivnog (Z = −1.86) i retrospektivnog kratkoročnog i dugoročnog 
pamćenja (Z = −1.73 i −1.63). Ovi preliminarni nalazi ukazuju da je rekreativno vežbanje u periodu od dva puta 
nedeljno dovoljno da doprinese dugoročnom poboljšanju fizičke kondicije i povoljnijoj percepciji kognitivnog 
funkcionisanja kod prethodno fizički neaktivnih žena srednjeg doba. 
Ključne reči: fizička aktivnost, pamćenje, kognitivna funkcija, rekreacija, srednje životno doba 
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RAZVOJ KOORDINACIJE U ALPSKOM SKIJANJU: BIOMEHANIČKA, 
NEUROFIZIOLOŠKA I TRENAŽNA PERSPEKTIVA 

 
Gajević Aco¹, Ivanović Jelena¹, Cicović Borislav2 

¹Fakultet za sport Univerziteta „Union–Nikola Tesla“ u Beogradu, Srbija 
2Fakultet fizičkog vaspitanja i sporta, Univerzitet u Istočnom Sarajevu, Republika Srpska, BiH 

 
Sažetak: Koordinacija predstavlja centralnu motoričku sposobnost u alpskom skijanju, jer omogućava preciznu 
regulaciju pokreta u uslovima velikih brzina, izraženih spoljašnjih opterećenja i promenljivih taktičkih zahteva. Cilj 
ovog rada je integrativna analiza razvoja koordinacije u alpskom skijanju kroz biomehaničku, neurofiziološku i 
metodološku perspektivu. Rad sistematizuje savremena naučna saznanja o mehanici zavoja, senzomotornoj 
integraciji, senzitivnim periodima razvoja i principima motoričkog učenja, uz poseban osvrt na prevenciju povreda i 
dugoročni model razvoja sportiste (LTAD). Biomehaničke studije ukazuju da kontrola centra mase, diferencijacija sile 
i stabilnost “turn-ciklusa” direktno utiču na performanse i rizik od povreda (Gilgien et al., 2014; Spörri et al., 2017). 
Intervenciona istraživanja kod mladih skijaša potvrđuju da strukturirani neuromuskularni i balans programi 
doprinose poboljšanju dinamičke stabilnosti i smanjenju asimetrija (Słomka et al., 2018; Zadic et al., 2025). Rad 
predlaže integrativni model razvoja koordinacije koji povezuje tehničku efikasnost, bezbednost i dugoročni sportski 
uspeh. 
Ključne reči: koordinacija, alpsko skijanje, biomehanika, LTAD, prevencija povreda 

 
 

DEVELOPMENT OF COORDINATION IN ALPINE SKIING: A BIOMECHANICAL, 
NEUROPHYSIOLOGICAL AND TRAINING PERSPECTIVE 

 
Gajević Aco, Ivanović Jelena, Cicović Borislav 

 
Abstract: Coordination represents one of the key motor abilities in alpine skiing, as it enables precise regulation of 
movement under conditions of high speeds, significant external loads, and variable tactical demands. The aim of this 
paper is to provide an integrative analysis of the development of coordination in alpine skiing from biomechanical, 
neurophysiological, and methodological perspectives. The study systematizes contemporary scientific knowledge 
regarding turn mechanics, sensorimotor integration, sensitive periods of development, and principles of motor 
learning, with particular emphasis on injury prevention and the long-term athlete development (LTAD) model. 
Biomechanical research indicates that control of the center of mass, force differentiation, and stability of the turn cycle 
significantly influence technical efficiency and injury risk (Gilgien et al., 2014; Spörri et al., 2017). Intervention studies 
involving young skiers show that structured neuromuscular and balance training programs contribute to 
improvements in dynamic stability and reductions in functional asymmetries (Słomka et al., 2018; Zadic et al., 2025). 
Based on the analysis of existing literature, this paper proposes an integrative model of coordination development that 
connects biomechanical, neurophysiological, and training factors in order to enhance performance, reduce injury risk, 
and optimize the long-term development of alpine skiers. 
Key words: coordination, alpine skiing, biomechanics, LTAD, injury prevention 
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DIFFERENCES IN THE MOTOR ABILITIES OF JUDOKAS RELATING TO WEIGHT 
CATEGORIES: A SYSTEMATIC REVIEW 

 
Volaš Dejan, Filipović Žaklina 

Faculty of Sport and Physical Education, University of Niš, Serbia 
 
Abstract: The specifics of the anthropological and motor characteristics of judokas may determine differences in 
sports performance between different weight categories. The aim of this paper was to determine, through a systematic 
review of the scientific literature, whether there are differences in the motor abilities of judokas in relation to weight 
categories. The criteria for including papers were papers published in Serbian or English in the period from 2010 to 
2026, on a sample of judokas of both sexes who are actively involved in judo, which correspond to the aforementioned 
goal. The final analysis included 13 original scientific papers that included male and female respondents who are in a 
continuous training process. Analyzing the results included in the research, it was concluded that there are significant 
differences in individual motor abilities depending on the weight category. The most pronounced differences were 
observed between light and heavy categories, as well as between medium and heavy categories. The results of this 
research indicate that weight categories can be a significant factor in profiling the motor abilities of judokas. The 
practical application of this knowledge is reflected in the possibility of creating individualized training programs 
aimed at the optimal development of strength, explosiveness, endurance, speed, agility and flexibility, with the aim of 
improving sports performance and achieving top results. 
Key words: judo,  physical fitness, weight categories, motor abylities, martial arts 

  

 

RAZLIKE U MOTORIČKIM SPOSOBNOSTIMA DžUDISTA U ODNOSU NA TEŽINSKE 
KATEGORIJE: SISTEMATSKO PREGLEDNO ISTRAŽIVANJE 

 
Volaš Dejan, Filipović Žaklina 

 
Sažetak: Specifičnosti antropoloških i motoričkih karakteristika džudista mogu usloviti razlike u sportskim 
performansama između različitih težinskih kategorija. Cilj ovog rada bio je da se sistematskim pregledom naučne 
literature utvrdi da li postoje razlike u motoričkim sposobnostima džudista u odnosu na težinske kategorije. 
Kriterijumi za uključivanje radova su bili radovi objavljeni na srpskom ili engleskom jeziku u periodu od 2010 do 2026. 
godine, na uzorku džudista oba pola koji se aktivno bave džudom. U konačnu analizu uključeno je 13 orginalnih 
naučnih radova  koji obuhvataju ispitanike muškog i ženskog pola, koji su u kontinuiranom trenažnom procesu. 
Analiziranjem rezultata uključenih u istraživanje došlo je do zaključka da postoje značajne razlike u pojedinim 
motoričkim sposobnostima u zavisnosti od težinske kategorije. Najizraženije razlike uočene su između lakih i teških 
kategorija, kao i između srednjih i teških kategorija. Dobijeni rezultati ovog istraživanja ukazuju da težinske 
kategorije mogu biti značajan faktor u profilisanju motoričkih sposobnosti džudista. Praktična primena ovih saznanja 
ogleda se u mogućnosti kreiranja individualizovanih trenažnih programa usmerenih na optimalan razvoj snage, 
eksplozivnosti, izdržljivosti, brzine, agilnosti i fleksibilnosti, sa ciljem unapređenja sportskih performansi i postizanja 
vrhunskih rezultata. 
Ključne reči: judo, fizička spremnost, težinske kategorije, motoričke sposobnosti, borilački sportovi 
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POVEZANOST BRZINSKO-SNAŽNIH SPOSOBNOSTI DŽUDISTA JUNIORSKOG 
UZRASTA 

 
Suzović Katarina, Poznanović Mirko, Suzović Dejan 

Univerzitet u Beogradu, Fakultet sporta i fizičkog vaspitanja, Srbija 
 

Sažetak: Džudo spada u polistrukturalne sportove koji karakteriše veliko ispoljavanje svih motoričkih sposobnosti u 
kome snaga i brzina imaju važnu ulogu u ispoljavanju džudista. Testiranja opštih sposobnosti džudista (Detanico et 
al., 2020) ukazali su da za procenu sposobnosti u mlađem uzrastu nije potrebno koristiti specifične testove već su opšti 
testovi dobar pokazatelj sposobnosti. U proceni razvoja džudista uzrasta do 15 godina (Kowalczyk et al., 2025) 
pokazano je da redovan trening džudoa značajno poboljšava snagu mišića, izdržljivost, brzinu, koordinaciju, gipkost, 
ravnotežu i držanje tela u poređenju sa kontrolnim grupama. Za razliku od drugih sportova, džudo se pokazao kao 
veoma koristan u razvoju motoričkih sposobnosti. Na osnovu dobijenih nalaza može da se zaključi da je džudo sportska 
disciplina koja značajno utiče na motorički razvoj dece i adolescenata. Cilj rada je da ispita povezanost brzinsko - 
snažnih motoričkih sposobnosti mladih džudista na osnovu testova: skok udalj iz mesta, ležanje-sed za 30 sekundi, 
sklekovi, zgibovi, trčanje 4x5 metara, trčanje 30m letećim startom. Uzorak ispitanika činilo je 22 (15d, 7ž) aktivnih 
takmičara sa najmanje jednim takmičenjem u nacionalnom takmičenju u sezoni. Rezultati Pirsonove korelacione 
analize ukazuju na visok stepen povezanosti između većine brzinsko - snažnih varijabli, što ukazuje na integrisani 
karakter fizičke pripremljenosti ispitanika. Posebno izražene su pozitivne korelacije između testova eksplozivne i 
repetitivne snage, kao i snage i agilnosti i brzine džudista. To potvrđuje da razvijenost jedne komponente fizičke 
pripremljenosti utiče na unapređenje drugih, što je karakteristično za kompleksne sportove kao što je džudo. 
Ključne reči: džudo, motoričke sposobnosti, brzina, snaga, uticaj 

 
THE RELATIONSHIP OF SPEED-STRENGTH ABILITIES OF JUNIOR AGE JUDOKAS 

 
Suzović Katarina, Poznanović Mirko, Suzović Dejan 

 
Abstract: Judo is one of the polystructural sports characterized by a great variety of all motor skills in which strength 
and speed play an important role in the performance of the judoka. Testing of the general abilities of judokas (Detanico 
et al., 2020) indicated that it is not necessary to use specific tests to assess abilities at a younger age, but general tests 
are a good indicator of abilities. In an assessment of the development of judoka up to 15 years of age (Kowalczyk et 
al., 2025) it was shown that regular judo training significantly improves muscle strength, endurance, speed, 
coordination, flexibility, balance and body posture compared to control groups. Unlike other sports, judo has proven 
to be very useful in developing motor skills. Based on the obtained findings, it can be concluded that judo is a sports 
discipline that significantly affects the motor development of children and adolescents. The aim of the work is to 
examine the connection between speed and strong motor skills of young judokas based on tests: long jump from a 
standing position, sit-ups in 30 seconds, push-ups, pull-ups, running 4x5 meters, running 30m with a flying start. The 
sample of respondents consisted of 22 (15m, 7f) active competitors with at least one competition in a national 
competition per season. The results of the Pearson correlation analysis indicate a high degree of connection between 
most of the speed-power variables, which indicates the integrated character of the physical preparation of the 
examinees. The positive correlations between the tests of explosive and repetitive strength, as well as the strength and 
agility and speed of judokas were especially pronounced. This confirms that the development of one component of 
physical preparation affects the improvement of others, which is characteristic of complex sports such as judo. 
Key words: judo, motor abilities, speed, power, influence 
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EFFECTS OF KETTLEBELL SWING TRAINING ON SPRINT AND JUMP ABILITY 
 

Haodong Yuan, Zeyu Liu, Huipeng Yang 
Faculty of Sport and Physical Education, University of Niš, Serbia 

 
Abstract: This systematic review critically evaluated the effects of kettlebell swing training on sprint and jump 
performance measures across diverse populations, aiming to clarify its practical utility in strength and conditioning. 
A comprehensive search was conducted across four databases (PubMed, Scopus, Web of Science, and Google Scholar) 
following PRISMA 2020 guidelines. Eleven studies were included, analyzing data from a minimum of 324 participants, 
ranging from recreationally active adults to trained athletes and dancers. Intervention durations varied from 4 to 12 
weeks. The primary findings indicate that kettlebell swing training is an effective modality for enhancing jump 
performance and explosive lower-body power. Studies consistently showed that kettlebell protocols, especially those 
incorporating progressive overload, improved jump metrics comparably to traditional resistance training in both 
trained and untrained individuals. However, the effects on sprint performance were inconsistent and generally less 
robust. For example, some trials found no significant improvement in sprint times despite theorized biomechanical 
similarities between the swing and sprint mechanics (Holmstrup et al., 2016). Methodological heterogeneity in 
training dose, duration, and participant training status was identified as a key moderator. In conclusion, kettlebell 
swing training effectively enhances jump-related power outcomes, but its impact on linear sprint ability is less well-
supported, suggesting that movement-specific transfer is highly variable across performance domains. These findings 
inform evidence-based application for practitioners by highlighting the specific explosive movements most responsive 
to this training modality. 
Key words: Kettlebell swing, Jump performance, Sprint performance, Explosive strength 
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THE PASS – A TECHNICAL ELEMENT IN THE GAME OF HANDBALL 
 

Chepea Ion Bogdan 
Faculty of Medical and Behavioral Sciences, Constantin Brâncuși University, Târgu Jiu 

 
Abstract: Passing represents a fundamental element of the game of handball, serving as the main means through 
which players collaborate to move the ball and create favorable scoring opportunities. From a theoretical perspective, 
the effectiveness of this action largely depends on the level of individual technical preparation, the player's ability to 
make quick and accurate decisions, as well as their understanding of the tactical and strategic situations of the game. 
The quality and effectiveness of passes during a handball match are influenced by multiple factors, one of the most 
important being the active opposition of the opponents. They exert constant pressure on the player in possession of the 
ball. Defenders may attempt to intercept, block, or deflect passes, forcing the attacking player to quickly adjust the 
direction, speed, or type of pass. Knowledge of the technical and physical requirements specific to the game of handball 
plays an important role in talent identification, injury prevention, and in the development of appropriate training 
programs for athletes, regardless of their level of preparation. The aim of this study is to investigate and optimize the 
training process of passing in handball, with a focus on enhancing performance both at the individual and team levels. 
These findings provide valuable insights for coaches, athletes, and sports educators seeking evidence-based methods 
to improve handball training programs. 
Key words: handball, pass, technique, ball 

 
DODAVANJE – TEHNIČKI ELEMENT U IGRI RUKOMETA 

 
Chepea Ion Bogdan 

 
Sažetak: Dodavanje predstavlja osnovni element igre rukometa, služeći kao glavno sredstvo kroz koje igrači surađuju 
kako bi premještali loptu i stvarali povoljne prilike za postizanje golova. S teoretskog aspekta, učinkovitost ove akcije 
u velikoj mjeri ovisi o razini individualne tehničke pripremljenosti, sposobnosti igrača da brzo i precizno donosi odluke, 
kao i o razumijevanju taktičkih i strateških situacija u igri. Kvaliteta i učinkovitost dodavanja tijekom rukometne 
utakmice pod utjecajem je više čimbenika, od kojih je jedan od najvažnijih aktivni otpor protivničke ekipe. Protivnici 
vrše stalni pritisak na igrača u posjedu lopte. Obrambeni igrači mogu pokušati presresti, blokirati ili odbiti dodavanje, 
prisiljavajući napadača da brzo prilagodi smjer, brzinu ili vrstu dodavanja. Poznavanje tehničkih i fizičkih zahtjeva 
specifičnih za rukomet važna je uloga u identificiranju talenata, prevenciji ozljeda i razvoju odgovarajućih programa 
treninga za sportaše, bez obzira na njihovu razinu pripremljenosti. Cilj ovog istraživanja je ispitati i optimizirati 
proces treninga dodavanja u rukometu, s naglaskom na poboljšanje performansi kako na individualnoj, tako i na 
timskoj razini. Ovi nalazi pružaju vrijedne uvide za trenere, sportaše i edukatore u sportu koji traže metode temeljene 
na dokazima za poboljšanje programa treninga rukometa. 
Ključne riječi: rukomet, dodavanje, tehnika, lopta 
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COMPARISON OF DEFENSIVE GAME SYSTEMS USED IN HANDBALL 
 

Chepea Ion Bogdan 
Faculty of Medical and Behavioral Sciences, Constantin Brâncuși University, Târgu Jiu, Romania 

 
Abstract: Handball is a fast-paced and dynamic sport that places particular emphasis on maintaining a balance 
between offense and defense. Over time, the game has evolved through the continuous refinement of strategies and 
tactics aimed at optimizing team performance. A well-structured defensive system can decisively influence the 
outcome of a match, either by preventing direct attacks or by blocking or intercepting opponents’ passes.  A 
comparative analysis of defensive systems used in handball involves examining the strategies and approaches teams 
employ to counter opponents’ attacks. In this sport, the role of defense is crucial for a team’s success, and the choice of 
a defensive system depends on the playing style, the individual abilities of the players, and the tactical preferences of 
the coach. In modern handball, characterized by fast transitions and wing attacks, a team’s ability to organize its 
defense effectively can determine its success or failure. A strong defense not only blocks opponents’ attacks but also 
helps prevent fast breaks, establishing a game rhythm favorable to the team. Furthermore, an adaptable defense, 
capable of changing the defensive system during the match, can provide a significant advantage against unpredictable 
opponents. This study aims to analyze and compare the different defensive systems used in handball, with the purpose 
of evaluating how they influence the flow of the game and identifying ways in which they can be adjusted according 
to the attacking style of the opposing team. 
Key words: handball, game systems, defense, offense 

 
POREĐENJE DEFANZIVNIH SISTEMA IGRE U RUKOMETU 

 
Chepea Ion Bogdan 

 
Sažetak: Rukomet je brz i dinamičan sport koji posebno naglašava održavanje ravnoteže između napada i odbrane. 
Tokom vremena, igra se razvijala kroz kontinuirano usavršavanje strategija i taktika s ciljem optimizacije timskih 
performansi. Dobro strukturisan defanzivni sistem može odlučujuće uticati na ishod utakmice, bilo sprečavanjem 
direktnih napada ili blokiranjem i presretanjem dodavanja protivnika. Poređenje defanzivnih sistema u rukometu 
podrazumeva ispitivanje strategija i pristupa koje timovi primenjuju kako bi neutralisali napade protivnika. U ovom 
sportu, uloga odbrane je ključna za uspeh tima, a izbor defanzivnog sistema zavisi od stila igre, individualnih 
sposobnosti igrača i taktičkih preferencija trenera. U savremenom rukometu, karakterisanom brzim tranzicijama i 
napadima po krilima, sposobnost tima da efikasno organizuje odbranu može odlučiti o njegovom uspehu ili neuspehu. 
Snažna odbrana ne samo da blokira napade protivnika, već pomaže i u sprečavanju brzih kontranapada, 
uspostavljajući ritam igre povoljan za tim. Nadalje, adaptabilna odbrana, sposobna da menja defanzivni sistem tokom 
utakmice, može pružiti značajnu prednost protiv nepredvidivih protivnika. Cilj ovog istraživanja je da analizira i 
uporedi različite defanzivne sisteme korišćene u rukometu, sa namerom da se proceni njihov uticaj na tok igre i 
identifikuju načini na koje se mogu prilagoditi stilu napada protivničkog tima. 
Ključne reči: rukomet, sistemi igre, odbrana, napad 

 
  



13th International Scientific Conference 

111 
 
 
 

MENSTRUAL CYCLE PHASES AND INJURY RISK IN PHYSICALLY ACTIVE WOMEN 
AND FEMALE ATHLETES: A SCOPING REVIEW 

 
Golubović Anđela1, Filipović Milica1, Stojanović Nikola2, Ilić Igor1 

1Faculty of Sport and Physical Education, University of Priština-Kosovska Mitrovica, Leposavić, Serbia 
2Faculty of Sport and Physical Education, University of Niš, Serbia  

 
Abstract: Female participation in sport and physical activity has increased significantly in recent decades, 
highlighting the need to better understand sex-specific physiological factors that may influence injury risk in female 
athletes. The menstrual cycle is a complex physiological process characterized by cyclical fluctuations in sex hormones, 
primarily estrogen and progesterone, which can affect the musculoskeletal and neuromuscular systems. These 
hormonal variations may lead to changes in ligament stability, muscle function, and movement coordination, 
potentially influencing susceptibility to sports injuries across different phases of the cycle. The aim of this study was to 
analyze and synthesize the available scientific evidence on the association between menstrual cycle phases, 
particularly the early and late follicular and periovulatory phases, and the risk of sports injuries in physically active 
women and female athletes. A scoping review was conducted through electronic searches of the PubMed, Scopus, and 
Web of Science databases, complemented by manual screening of reference lists from relevant studies. Studies were 
included if they involved women of reproductive age who were physically active or engaged in sports and examined 
the relationship between menstrual cycle phases and musculoskeletal injuries, including muscle, tendon, and ligament 
injuries, particularly anterior cruciate ligament (ACL) injuries. After applying predefined inclusion and exclusion 
criteria, 22 studies were included in the final analysis. The analysis revealed methodological heterogeneity and 
inconsistent findings regarding injury incidence across menstrual cycle phases. However, a considerable number of 
studies suggest an increased risk of injuries during the late follicular and periovulatory phases, which is often 
associated with elevated estrogen levels and increased ligament laxity. These hormonally mediated changes may 
influence the biomechanical properties of connective tissue and neuromuscular control, potentially increasing 
vulnerability to sports injuries, particularly ligament injuries such as ACL rupture. 
Key words: follicular phase, periovulatory phase, menstrual cycle, sports injuries, ligament injuries 

 
MENSTRUALNI CIKLUS I RIZIK OD POVREDA KOD FIZIČKI AKTIVNIH ŽENA I 

SPORTISTKINJA: SCOPING REVIEW 
 

Golubović Anđela, Filipović Milica, Stojanović Nikola, Ilić Igor 

 
Sažetak: Menstrualni ciklus predstavlja kompleksan fiziološki proces praćen cikličnim promenama koncentracije 
polnih hormona, pre svega estrogena i progesterona, koje mogu uticati na funkciju muskuloskeletnog i neuromišićnog 
sistema. Hormonske fluktuacije tokom ciklusa mogu dovesti do promena u ligamentarnoj stabilnosti, mišićnoj funkciji 
i koordinaciji pokreta, čime potencijalno utiču na vulnerabilnost na sportske povrede. Cilj istraživanja je analizira i 
sistematizija dostupnih naučnih dokaza o povezanosti faza menstrualnog ciklusa, posebno rane i kasne folikularne i 
periovulatorne faze, sa rizikom od sportskih povreda kod fizički aktivnih žena i sportistkinja. Sprovedeno je pregledno 
istraživanje pretragom baza podataka PubMed, Scopus i Web of Science, uz dodatno pregledanje referenci relevantnih 
studija. U pregled su uključene studije koje su obuhvatale žene reproduktivne dobi koje se bave sportom ili su fizički 
aktivne i koje su analizirale povezanost faza menstrualnog ciklusa sa mišićnim, tetivnim i ligamentarnim povredama, 
uključujući povrede prednjeg ukrštenog ligamenta (ACL). Nakon primene unapred definisanih kriterijuma uključenja 
i isključenja, u završnu analizu uključene su 22 studije. Analiza uključenih studija ukazuje na metodološku 
heterogenost i neujednačene nalaze u pogledu incidence povreda tokom menstrualnog ciklusa. Ipak, veći broj 
istraživanja ukazuje na povećan rizik od povreda tokom kasne folikularne i periovulatorne faze, što se najčešće dovodi 
u vezu sa povišenim koncentracijama estrogena i povećanom ligamentarnom laksnošću. Ove hormonski uslovljene 
promene mogu uticati na biomehanička svojstva vezivnog tkiva i neuromišićnu kontrolu, čime potencijalno 
povećavaju vulnerabilnost na sportske povrede, naročito ligamentarne povrede kao što je ruptura prednjeg ukrštenog 
ligamenta. 
Ključne reči: folikularna faza, periovulatorna faza, menstrualni ciklus, sportske povrede, povrede ligamenata 
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POSITIONAL DIFFERENCES IN EXTERNAL LOAD DURING AN ENTIRE 
COMPETITIVE HALF-SEASON IN PROFESSIONAL SOCCER 

 
Rašković Bojan1,2, Dimitrijević Vanja1,3, Miljević Luka1,2, Antonić Bojan2, Jovančević Aleksandar2, 

Obradović Borislav1 
1Faculty of Sports and Physical Education, University of Novi Sad, Serbia 

2Football Club Vojvodina, Novi Sad, Serbia 
3Functionally Aware Motoric Activity (FAMA) Center, Novi Sad, Serbia 

 
Abstract: Modern professional soccer is characterized by high physical demands that require players to perform 
repeated high-intensity actions such as accelerations, decelerations, high-speed running, and sprinting throughout a 
match [1]. The development of GPS-based tracking systems has enabled practitioners and researchers to objectively 
quantify these external load demands during match play [2]. Previous studies have demonstrated that match running 
performance varies according to playing position due to different tactical roles and responsibilities on the field [3-5]. 
However, relatively few studies have examined positional differences in external load across an entire competitive 
period within the same professional team. Therefore, the purpose of this study was to examine positional differences 
in GPS-derived external load metrics across an entire competitive half-season in professional soccer. External load 
data were collected from professional male soccer players competing in a top-tier national league club during 19 
official league matches using a GPS-based monitoring system (Catapult Sports, Australia). An observational, 
retrospective match-analysis design was employed. Only players who completed ≥60 minutes of match play were 
included in the analysis (n = 24). Players were categorized according to their primary playing position: central 
defenders (CB), full-backs (FB), central midfielders (CM), wide players (W), and forwards (ST). External load variables 
included total distance, high-speed running distance, sprint distance, and number of sprints. Running metrics were 
normalized relative to playing time (m·min⁻¹). Positional differences were analyzed using one-way ANOVA with 
statistical significance set at p < 0.05. Significant positional differences were observed across all analyzed variables (p 
< 0.001). Central midfielders covered the greatest relative total distance during match play (117.39 ± 11.10 m·min⁻¹), 
whereas wide players demonstrated the highest high-speed running (10.61 ± 0.96 m·min⁻¹), sprint distance (2.64 ± 
0.96 m·min⁻¹), and sprint frequency (12.55 ± 5.58). Full-backs also showed considerable high-intensity running 
demands, while central defenders exhibited the lowest values for high-speed running and sprint-related metrics. 
External load demands differ significantly according to playing position in professional soccer. Wide players and full-
backs demonstrate the greatest high-intensity running demands, whereas central midfielders cover the greatest total 
distance. These findings highlight the importance of considering positional roles when interpreting GPS-derived match  
data and designing position-specific training programs. 
Key words: GPS monitoring; external load; biomechanics; match running performance; professional soccer 

  



13th International Scientific Conference 

113 
 
 
 

ANALYSIS OF THE IMPACT OF SPORT CLIMBING ON SELF-ESTEEM, ACTIVITY, AND 
MOOD AMONG STUDENTS  

 
Penev Preslav, Belomazheva-Dimitrova Stefaniya 

Faculty of Education, St. Cyril and St. Methodius University of Veliko Tarnovo, Bulgaria 
 

Abstract: Sport climbing requires high levels of muscular endurance, balance, flexibility, and neuromuscular 
coordination, while simultaneously demanding sustained attention, route planning, and rapid decision-making under 
conditions of perceived risk. It’s characterized not only by a high level of physical activity but also by high cognitive 
engagement, demands for emotional regulation, self-efficacy and controlled risk exposure. As climbing continues to 
gain recognition within higher education settings, its potential impact on students’ physical, cognitive, and emotional 
functioning warrants systematic investigation. The present study aims to explores the multidimensional effects of sport 
climbing among university students, with particular emphasis on physical engagement, psychological activation, 
mood, and self-related perceptions using the modification of SAN (self-esteem, activity, and mood) method. The 
modified SAN test was administered before and after a training session to students practicing sport climbing.  Тhe 
results have been statistically processed and subjected to comparative analysis, which showed that most indicators 
improved in the post-test, except for those affecting the feeling of fatigue, which is logical given the physical strain to 
which the students were subjected. 
Key words: sport climbing, self-esteem, activity, mood, students. 

 
ANALIZA UTICAJA SPORTSKOG PENJANJA NA SAMOPOŠTOVANJE, AKTIVNOST I 

RASPOLOŽENJE KOD UČENIKA 
 

Penev Preslav, Belomazheva-Dimitrova Stefaniya 
 

Sažetak: Sportsko penjanje zahteva visok nivo mišićne izdržljivosti, ravnoteže, fleksibilnosti i neuromuskularne 
koordinacije, a istovremeno zahteva kontinuiranu pažnju, planiranje rute i brzo donošenje odluka u uslovima 
percipiranog rizika. Karakteriše ga ne samo visok nivo fizičke aktivnosti, već i visok kognitivni angažman, zahtevi za 
emocionalnom regulacijom, samoefikasnošću i kontrolisanom izloženošću riziku. Kako penjanje nastavlja da dobija 
na priznanju u okviru visokog obrazovanja, njegov potencijalni uticaj na fizičko, kognitivno i emocionalno 
funkcionisanje studenata zahteva sistematsko istraživanje. Ova studija ima za cilj da istraži višedimenzionalne efekte 
sportskog penjanja među univerzitetskim studentima, sa posebnim naglaskom na fizičko angažovanje, psihološku 
aktivaciju, raspoloženje i percepcije vezane za sebe koristeći modifikovanu SAN (samopoštovanje, aktivnost i 
raspoloženje) metodu. Modifikovani SAN test je primenjen pre i posle treninga kod studenata koji se bave sportskim 
penjanjem. Rezultati su statistički obrađeni i podvrgnuti uporednoj analizi, koja je pokazala da se većina indikatora 
poboljšala u post-testu, osim onih koji utiču na osećaj umora, što je logično s obzirom na fizički napor kojem su studenti 
bili izloženi. 
Ključne reči: sportsko penjanje, samopoštovanje, aktivnost, raspoloženje, studenti. 
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CORE TRENING KAO FAKTOR UNAPREĐENJA SPORTSKIH PERFORMANSI I 
PREVENCIJE POVREDA 

 
Lalić Filip 

Fakultet sporta i fizičkog vaspitanja, Univerzitet u Beogradu, Srbija 
 

Sažetak: U sportskom treningu danas se sve veća pažnja posvećuje se razvoju stabilizacije trupa, koja se u literaturi 
često označava pojmom „core stabilnost“. Mišići trupa imaju bitnu ulogu u održavanju ravnoteže tela, kontroli pokreta 
i efikasnom prenosu sile između gornjih i donjih ekstremiteta. Zbog toga se adekvatna snaga i stabilnost trupa 
smatraju važnim faktorima kako za postizanje optimalnih sportskih performansi, tako i za smanjenje rizika od 
nastanka povreda. Cilj ovog rada je da se ukaže na značaj core treninga u unapređenju sportskih performansi i 
prevenciji povreda. Mišići koji čine core region obuhvataju trbušne mišiće, mišiće donjeg dela leđa, karlične mišiće i 
duboke stabilizatore kičmenog stuba. Ovi mišići doprinose održavanju pravilnog držanja tela, stabilizaciji kičme 
tokom pokreta i omogućavaju efikasnu koordinaciju složenih motoričkih aktivnosti koje su prisutne u velikom broju 
sportskih disciplina. Nedovoljna stabilnost trupa može dovesti do narušavanja pravilnosti izvođenja pokreta, 
smanjene efikasnosti u generisanju sile i povećanog opterećenja na mišićne i skelet. Kao posledica toga, sportisti sa 
slabijom stabilizacijom trupa mogu biti podložniji različitim povredama, posebno u predelu donjeg dela leđa i donjih 
ekstremiteta. Sistematski primenjen core trening može doprineti poboljšanju posturalne kontrole, ravnoteže i 
koordinacije, kao i efikasnijem izvođenju sportskih pokreta. U radu će biti prikazani osnovni principi core treninga, 
njegova uloga u održavanju stabilnosti trupa, kao i značaj koji ima za unapređenje sportskih performansi i smanjenje 
rizika od povreda. 
Ključne reči: core trening, stabilizacija trupa, sportske performanse, prevencija povreda, sportski trening 

 
CORE TRAINING AS A FACTOR IN IMPROVING SPORTS PERFORMANCE AND 

INJURY PREVENTION 
 

Lalić Filip 

 
Abstract: In modern sports training, increasing attention is being paid to the development of trunk stabilization, 
commonly referred to in the literature as “core stability”. The muscles of the trunk play an important role in 
maintaining body balance, controlling movement, and enabling efficient force transfer between the upper and lower 
extremities. Therefore, adequate strength and stability of the core are considered important factors for achieving 
optimal sports performance as well as for reducing the risk of injuries. The aim of this paper is to highlight the 
importance of core training in improving sports performance and preventing injuries. The muscles that make up the 
core region include the abdominal muscles, lower back muscles, pelvic muscles, and deep stabilizers of the spine. These 
muscles contribute to maintaining proper posture, stabilizing the spine during movement, and enabling efficient 
coordination of complex motor activities present in a wide range of sports disciplines. Insufficient trunk stability can 
lead to impaired movement patterns, reduced efficiency in force generation, and increased load on the musculoskeletal 
system. As a result, athletes with weaker core stability may be more prone to various injuries, especially in the lower 
back and lower extremities. Systematically applied core training can contribute to improved postural control, balance, 
and coordination, as well as more efficient execution of sports movements. This paper presents the basic principles of 
core training, its role in maintaining trunk stability, and its importance for improving sports performance and 
reducing the risk of injuries. 
Key words: core training, trunk stability, sports performance, injury prevention, athletic training 
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PREVENCIJA POVREDA ŠAKE I PODLAKTICE U ZIMSKIM SPORTOVIMA: ULOGA 
TRENINGA SNAGE 

 
Lalić Filip 

Fakultet sporta i fizičkog vaspitanja, Univerzitet u Beogradu, Srbija 
 

Sažetak: Zimski sportovi, s naglaskom na snoubord i skijanje, povezani su sa povećanim rizikom od različitih povreda, 
pri čemu se povrede šake i podlaktice izdvajaju kao jedne od češćih. Ove povrede najčešće nastaju kao posledica padova 
pri većim brzinama, kada sportisti instinktivno pružaju ruke kako bi ublažili udarac o podlogu. Takav mehanizam 
povređivanja može dovesti do fraktura ručnog zgloba, povreda ligamenata, istegnuća mišića podlaktice, ali i drugih 
funkcionalnih oštećenja gornjih ekstremiteta. Zbog toga prevencija ovih povreda predstavlja važan aspekt pripreme i 
treninga sportista koji se bave zimskim sportovima. Cilj ovog rada je da se ukaže na značaj treninga snage gornjih 
ekstremiteta, posebno mišića šake i podlaktice, u smanjenju rizika od povreda u zimskim sportovima. Razvoj mišićne 
snage i stabilnosti ručnog zgloba može doprineti boljoj kontroli pokreta i većoj otpornosti mišićno-skeletnog sistema 
na opterećenja koja nastaju tokom padova ili naglih promena pravca kretanja. Sistematski trening snage može 
poboljšati funkcionalnu stabilnost zglobova, povećati sposobnost apsorpcije sile prilikom kontakta sa podlogom i na 
taj način doprineti smanjenju verovatnoće nastanka povreda. U radu će biti prikazane osnovne karakteristike 
najčešćih povreda šake i podlaktice u zimskim sportovima, kao i mehanizmi njihovog nastanka. Posebna pažnja biće 
posvećena značaju preventivnih trening programa usmerenih na razvoj snage i stabilnosti mišića podlaktice i šake. 
Razumevanje uloge treninga snage u prevenciji povreda može doprineti bezbednijem bavljenju zimskim sportovima i 
unapređenju dugoročne sportske performanse. 
Ključne reči: povreda šake, prevencija, snoubord, skijanje, trening snage 

 
PREVENTION OF HAND AND FOREARM INJURIES IN WINTER SPORTS: THE ROLE 

OF STRENGTH TRAINING 
 

Lalić Filip 

 
Abstract: Winter sports, particularly snowboarding and skiing, are associated with an increased risk of various 
injuries, among which injuries of the hand and forearm are among the most common. These injuries most frequently 
occur as a result of falls at higher speeds, when athletes instinctively extend their arms in order to cushion the impact 
with the ground. Such injury mechanisms can lead to wrist fractures, ligament injuries, muscle strains of the forearm, 
as well as other functional impairments of the upper extremities. For this reason, the prevention of these injuries 
represents an important aspect of preparation and training for athletes involved in winter sports. The aim of this paper 
is to highlight the importance of strength training of the upper extremities, particularly the muscles of the hand and 
forearm, in reducing the risk of injuries in winter sports. The development of muscular strength and wrist stability can 
contribute to better movement control and greater resistance of the musculoskeletal system to the loads that occur 
during falls or sudden changes in direction. Systematic strength training can improve functional joint stability, 
increase the ability to absorb force during contact with the ground, and thus contribute to reducing the likelihood of 
injury. The paper will present the basic characteristics of the most common hand and forearm injuries in winter sports, 
as well as the mechanisms of their occurrence. Special attention will be given to the importance of preventive training 
programs aimed at developing strength and stability of the forearm and hand muscles. Understanding the role of 
strength training in injury prevention may contribute to safer participation in winter sports and improvement of long-
term athletic performance. 
Key words: hand injury, prevention, snowboarding, skiing, strength training 
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PEDAGOŠKI ZNAČAJ SPORTA ZA UNAPREĐENJE INTERKULTURALNE INTEGRACIJE 
I SOCIJALNE KOHEZIJE MLADIH 

 

Preljević Dalila1, Koničanin Admira1, Preljević Adem1, Ahmić Damir2 

1Državni univerzitet u Novom Pazaru, Srbija 
2 Fakultet turizma, ugostiteljstva i gastronomije, Tuzla, BiH 

 
Sažetak: Rad se bavi razmatranjem pedagoških aspekata sportskih aktivnosti i njihovog značaja u procesu 
unapređivanja intekulturalne integracije i socijalne kohezije mladih sportista. Polazeći od savremenih pedagoških 
shvatanja u domenu sportske pedagogije s fokusom na harmonijski, svestrani i celoviti razvoj ličnosti sportista, 
uključujući i interkulturalnu integraciju i socijalnu koheziju. U radu se razmatra uloga sporta kao pedagoškog alata 
koji povezuje mlade iz različitih kultura i socijalnih grupa. Kroz teorijsku analizu relevantne literature ističe se da 
kroz timske igre i zajednička takmičenja mladi sportisti razvijaju međusobnu saradnju, poštovanje, toleranciju i 
empatiju što znatno utiče na prisustvo pozitivne pedagoške klime u timu. Posebno se ističe važnost učestvovanja u 
međunarodnim i lokalnim sportskim aktivnostima, gde mladi imaju priliku da upoznaju druge kulture, običaje, 
tradiciju kao i da stiču socijalne veštine i grade trajna prijateljstva prihvatajući i poštujući međusobne razlike. Sport 
se pokazao kao pedagoški faktor unapređenja interkulturalne integracije i socijalne kohezije mladih sportista s ciljem 
razvijanja empatije i međusobnog poštovanja, razvijanja komunikacionih kompetencija i saradnje preko kulturnih 
razlika, razvijanja osećaja pripadnosti grupi i jačanju timskog duha.  
Ključne reči: interkulturalna integracija, socijalna kohezija, različitost, poštovanje, tolerancija, identitet.  

 
PEDAGOGICAL SIGNIFICANCE OF SPORT FOR ENHANCING INTERCULTURAL 

INTEGRATION AND SOCIAL COHESION AMONG YOUTH 
 

Preljević Dalila, Koničanin Admira, Preljević Adem, Ahmić Damir 

 
Abstract: This paper examines the pedagogical aspects of sports activities and their significance in the process of 
improving intercultural integration and social cohesion among young athletes. It is based on contemporary 
pedagogical perspectives within the field of sports pedagogy, focusing on the harmonious, comprehensive, and holistic 
development of athletes’ personalities, including intercultural integration and social cohesion.The paper discusses the 
role of sport as a pedagogical tool that connects young people from different cultures and social groups. Through a 
theoretical analysis of relevant literature, it is emphasized that participation in team sports and joint competitions 
enables young athletes to develop mutual cooperation, respect, tolerance, and empathy, which significantly 
contributes to the presence of a positive pedagogical climate within the team. Special emphasis is placed on the 
importance of participation in international and local sports activities, where young people have the opportunity to 
become acquainted with other cultures, customs, and traditions, as well as to acquire social skills and build lasting 
friendships by accepting and respecting mutual differences. Sport has proven to be an important pedagogical factor 
in enhancing intercultural integration and social cohesion among young athletes, with the aim of developing empathy 
and mutual respect, strengthening communication competencies and cooperation across cultural differences, 
fostering a sense of belonging to a group, and reinforcing team spirit. 
Key words: intercultural integration, social cohesion, diversity, respect, tolerance, identity. 
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FIZIČKE AKTIVNOSTI ZA RAZVOJ I ZDRAVLJE DECE U PREDŠKOLSKOM UZRASTU 
 

Koničanin Admira¹, Preljević Dalila1, Preljević Adem1, Ahmić Damir2 
1Državni univerzitet u Novom Pazaru, Srbija 

2Fakultet turizma, ugostiteljstva i gastronomije, Tuzla, BiH 
 
Sažetak: Fizička aktivnost predstavlja jedan od ključnih faktora rasta, razvoja i očuvanja zdravlja dece predškolskog 
uzrasta. U periodu intenzivnih bioloških i psihosocijalnih promena, adekvatno programirane i stručno vođene 
motoričke aktivnosti doprinose harmoničnom razvoju motoričkih, funkcionalnih, kognitivnih i socio-emocionalnih 
sposobnosti deteta (1,2,16). Savremeni način života karakteriše smanjena spontana aktivnost dece, što dovodi do 
porasta gojaznosti i posturalnih poremećaja (3,4,17). Cilj rada je analiza značaja fizičke aktivnosti u predškolskom 
uzrastu, sa posebnim osvrtom na pedagoške forme rada i korektivno-preventivnu ulogu fizičkog vežbanja. U radu je 
primenjena metoda teorijske analize i deskriptivne interpretacije relevantne literature. Rezultati dosadašnjih 
istraživanja potvrđuju da sistematski organizovana fizička aktivnost značajno doprinosi pravilnom telesnom razvoju, 
prevenciji deformiteta, unapređenju funkcionalnih sposobnosti i formiranju zdravih životnih navika (1,5,6,16). 
Ključne reči: fizička aktivnost, predškolski uzrast, motorički razvoj, korektivna gimnastika, prevencija, zdravlje 

 
PHYSICAL ACTIVITIES FOR THE DEVELOPMENT AND HEALTH OF PRESCHOOL 

CHILDREN 
 

Koničanin Admira, Preljević Dalila, Preljević Adem, Ahmić Damir 
 
Abstract: Physical activity is one of the key factors influencing the growth, development, and health maintenance of 
preschool children. During a period of intensive biological and psychosocial changes, adequately planned and 
professionally guided motor activities contribute to the harmonious development of children’s motor, functional, 
cognitive, and socio-emotional abilities (1,2,16). Modern lifestyles are characterized by reduced spontaneous activity 
in children, leading to an increase in obesity and postural disorders (3,4,17). The aim of this study is to analyze the 
importance of physical activity in preschool-aged children, with particular emphasis on pedagogical forms of work 
and the corrective-preventive role of physical exercise. The study employed a method of theoretical analysis and 
descriptive interpretation of relevant literature. Results of previous research confirm that systematically organized 
physical activity significantly contributes to proper physical development, prevention of deformities, improvement of 
functional abilities, and the formation of healthy lifestyle habits (1,5,6,16). 
Key words: physical activity, preschool children, motor development, corrective gymnastics, prevention, health 
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AEROBIC ENDURANCE OF STUDENTS: A COMPARISON OF 1800-M RUN RESULTS 
ACROSS THREE CONSECUTIVE COHORTS 

 
Jamnik Eva, Jamnik Matej 

Faculty of Chemistry and Chemical Technology, University of Ljubljana, Slovenia 
 
Abstract: Aerobic endurance is an important indicator of physical fitness and health, particularly among students, 
whose lifestyle often involves prolonged sitting, reduced daily physical activity, and increased academic workload. 
Modern lifestyle factors, including extensive use of digital devices, decreased physical activity, and extended sedentary 
periods, may contribute to reduced aerobic capacity among young adults. Middle-distance running represents an 
accessible, simple, and reliable method for assessing aerobic endurance, allowing standardized comparisons between 
individuals, groups, and generations.  The aim of this study was to assess the aerobic capacity of male and female 
students and to compare 1800 m run results across three consecutive cohorts in 2023, 2024, and 2025. A total of 40 
participants (23 males and 17 females) were included, and testing was conducted on a standardized course in Tivoli 
Park under identical conditions. Results indicated no statistically significant differences between cohorts, although 
mean ranked values were slightly lower in the first cohort. Gender-specific analysis confirmed expected physiological 
differences, with males achieving shorter running times than females, while no pronounced generational trends were 
observed within gender. These findings underscore the importance of regular physical activity, lifestyle monitoring, 
and the development of appropriate exercise programs to maintain aerobic capacity and promote health among 
students. 
Key words: aerobic endurance, running, students, lifestyle, physical activity 

 

AEROBNA IZDRŽLJIVOST STUDENATA: POREĐENJE REZULTATA TRČANJA NA 
1800 M KOD TRI UZASTOPNE KOHORTE 

 

Jamnik Eva, Jamnik Matej 
 
Sažetak: Aerobna izdržljivost je važan pokazatelj tjelesne spremnosti i zdravlja, posebno kod studenata čiji stil života 
često uključuje produženo sjedenje, smanjenu svakodnevnu tjelesnu aktivnost i povećano akademsko opterećenje. 
Savremeni stil života, koji obuhvata upotrebu digitalnih uređaja, manju tjelesnu aktivnost i duže periode sjedenja, 
može doprinijeti smanjenju aerobnog kapaciteta mladih odraslih osoba. Trčanje na srednje duge pruge predstavlja 
pristupačnu, jednostavnu i pouzdanu metodu za procjenu aerobne izdržljivosti, omogućujući standardizovanu 
usporedbu između pojedinaca, grupa i generacija. Cilj istraživanja bio je procijeniti aerobni kapacitet muških i ženskih 
studenata te porediti rezultate trčanja na 1800 m kod tri uzastopne kohorte u godinama 2023, 2024 i 2025. U 
istraživanje je uključeno ukupno 40 učesnika (23 muškarca i 17 žena), a testiranje je provedeno na standardiziranoj 
stazi u parku Tivoli pod istim uslovima. Rezultati su pokazali da među kohortama nisu uočene statistički značajne 
razlike, iako su prosječne rangirane vrijednosti bile nešto niže u prvoj kohorti. Analiza po spolu potvrdila je očekivane 
fiziološke razlike, pri čemu su muškarci postizali kraća vremena trčanja od žena, dok unutar spolova nisu uočeni 
izraženi generacijski trendovi. Nalazi naglašavaju značaj redovne tjelesne aktivnosti, praćenja životnog stila i 
oblikovanja adekvatnih programa vježbanja za očuvanje aerobnog kapaciteta i promociju zdravlja kod studenata. 
Ključne riječi: aerobna izdržljivost, trčanje, studenti, životni stil, tjelesna aktivnost 
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CHANGES IN BODY COMPOSITION OF STUDENTS ATTENDING SPORTS-RELATED 
COURSES AT UL FRI AND UL FKKT 

 
Ogrizović Saša 

Faculty of compuiter science and information, Faculty of chemistry and chemical tehnology, Unevirsity of 
Ljubljana, Slovenia 

 
Abstract: At the University of Ljubljana, the Faculty of Computer and Information Science (UL FRI) and the Faculty of 
Chemistry and Chemical Technology (UL FKKT) offer elective courses with sports-related content. These courses are 
conducted during both the winter and summer semesters. The aim of this study was to investigate whether 
participation in sports-related courses increases physical activity levels and leads to changes in students’ body 
composition compared to periods without an active academic process. Body weight and body composition (including 
muscle mass and body fat percentage) were measured using the Tanita RD454 body composition analyzer and a 
questionnaire. The first assessment was conducted at the beginning of the winter semester, and the second at the end 
of the summer semester (academic year 2024/25). Over the eight-month period, several positive changes were 
observed. In women, body weight decreased from 59.7 kg to 58.9 kg. In both sexes, muscle mass increased (men: from 
59.9 kg to 60.6 kg; women: from 43.0 kg to 43.5 kg), while body fat percentage decreased (men: from 18.2% to 16.9%; 
women: from 22.9% to 21.6%). Students also reported an increase in weekly physical activity frequency during the 
academic year (men: from 2.54 to 2.83 sessions per week; women: from 2.20 to 2.35 sessions per week). 
Key words: physical activity, sport, students, body composition 

 
PROMENE U TELESNOJ STRUKTURI STUDENATA KOJI POHAĐAJU PREDMETE SA 

SPORTSKIM SADRŽAJIMA NA UL FRI I UL FKKT 
 

Ogrizović Saša 
 

Sažetak: Na Univerza v Ljubljani, Fakulteta za računalništvo in informatiko (UL FRI) i Fakulteta za kemijo in kemijsko 
tehnologijo (UL FKKT), u okviru izbornih predmeta nude se i predmeti sa sportskim sadržajima. Predmeti se realizuju 
u zimskom i letnjem semestru. Želeli smo da istražimo da li pohađanje predmeta sa sportskim sadržajima povećava 
nivo fizičke aktivnosti i da li dolazi do promena u telesnoj strukturi studenata u poređenju sa periodom kada se ne 
odvija nastavni proces. Merili smo telesnu masu i telesnu strukturu, koja je obuhvatala mišićnu masu i procenat masne 
mase. Za merenje smo koristili uređaj Tanita RD454 i anketni upitnik. Prvo testiranje sprovedeno je na početku 
zimskog semestra, a drugo na kraju letnjeg semestra (u akademskoj 2024/25. godini). Tokom osmomesečnog perioda 
zabeležene su određene pozitivne promene. Kod žena je utvrđeno smanjenje telesne mase sa 59,7 kg na 58,9 kg. Kod 
oba pola povećala se mišićna masa (muškarci sa 59,9 kg na 60,6 kg, a žene sa 43 kg na 43,5 kg), dok se procenat masne 
mase smanjio (muškarci sa 18,2 % na 16,9 %, žene sa 22,9 % na 21,6 %). Studenti su procenili da su povećali broj 
nedeljnih fizičkih aktivnosti tokom akademske godine. Kod muškaraca sa 2,54 na 2,83, a kod žena sa 2,20 na 2,35. 
Ključne reči: fizička aktivnost, sport, studenti, telesna struktura 
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PRIMENA TRENINGA SA OPTEREĆENJEM U CILJU POBOLJŠANJA RAVNOTEŽE: 
NARATIVNI PREGLEDNI RAD 

 
Minić Slaviša1, Biševac Emir1, Zeljković Vesna1, Safiye Teodora2, Salihagić Zerina1, Ajdinović 

Aldina1, Mahmutović Elvis1 

1Departman biomedicinskih nauka, Univerzitet u Novom Pazaru, Srbija 
2Departman psihologije, Univerzitet u Novom Pazaru, Srbija 

 
Сажетак: Najveći broj dostupne literature koja je povezana sa ravnotežom naglašava fiziološke mehanizme koji 
kontrolišu stabilnost/ravnotežu. Teme se kreću od faktora koje karakteriše okolina do unutrašnjih faktora (npr. 
koordinacija mišića, vestibularni odgovor). Ravnoteža se postiže interakcijom centralnih anticipatornih i refleksnih 
radnji, kao i aktivnih i pasivnih ograničenja koje nameće mišićni sistem. Međutim, manje istraživanja je pokušalo 
dokumentovati efekte ravnotežena mjere performansi (npr. sila, snaga). Najšire gledano, kratkoročne i dugoročne 
adaptacije na nestabilna okruženja zahtevaju opsežnija istraživanja. Dok umanjena ravnoteža može negativno uticati 
na snagu i druge mere performansi, primena treninga koji izaziva nestabilnost na aktivnosti svakodnevnog života i 
sport nije precizno poznata. Primjenjivost treninga koji izaziva nestabilnost i treninga sa opterećenjem korištenjem 
nestabilnih platformi ili sprava može imati veliki značaj u rehabilitacijskom ili atletskom okruženju. Stoga, 
sveobuhvatan pregled literature u ovom području može biti koristan praktičarima koji rade sa opštom populacijom, 
sportistima ili osobama oslabljenim poremećajima ravnoteže i/ili stabilnosti. 
Кључне речи: ravnotežni poloćaj, sila, snaga, spoljašnji faktori, unutrašnji faktori 

 
APPLICATION OF RESISTANCE TRAINING IN AIM TO IMPROVE BALANCE: a 

NARATIVE REVIEW 
 

Minić Slaviša, Biševac Emir, Zeljković Vesna, Safiye Teodora, Salihagić Zerina, Ajdinović Aldina, 
Mahmutović Elvis 

 
Abstract: Most of the available balance-related literature emphasizes the physiological mechanisms that control 
stability/equilibrium. Topics range from environmental factors to internal factors (eg, muscle coordination, vestibular 
response). Balance is achieved through the interaction of central anticipatory and reflex actions, as well as active and 
passive constraints imposed by the muscular system. However, less research has attempted to document the effects of 
balance on performance measures (eg force, power). More broadly, short- and long-term adaptations to unstable 
environments require more extensive research. While impaired balance can negatively affect strength and other 
measures of performance, the application of instability-inducing training to activities of daily living and sports is not 
precisely known. The applicability of instability training and load training using unstable platforms or devices can be 
of great importance in a rehabilitation or athletic setting. Therefore, a comprehensive review of the literature in this 
area may be useful to practitioners working with the general population, athletes, or individuals impaired by balance 
and/or stability disorders. 
Key words: equilibrium, force, power, extrinsic factors, intrinsic factors 
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ASSESSMENT OF MAXIMAL STRENGTH AND MUSCULAR ENDURANCE IN ELITE 
YOUTH FOOTBALL PLAYERS: EVIDENCE FROM EVERGRANDE FOOTBALL SCHOOL 

TESTING PROTOCOL 
 

Zećirović Armin1, Stratakis Konstantinos2, Adrović Dino2 

1Faculty of Sport and Physical Education, University of East Sarajevo, Bosnia and Herzegovina  
2Faculty of Medicine, University of Belgrade, Belgrade, Serbia 

 
Abstract: Physical performance in modern football is determined by the interaction of technical, tactical, and physical 
capacities. Within the physical domain, muscular strength and endurance are key components influencing match 
performance. Lower-limb strength is strongly associated with sprint, jump and change of direction ability among 
football players. In addition, upper-body strength contributes to success in physical duels and ball protection, while 
trunk muscular endurance plays an important role in maintaining postural stability and enabling efficient force 
transfer. The aim of this study was to assess lower- and upper-body strength, as well as trunk muscular endurance, in 
elite youth football players. Twenty-four male players participated in the study. Testing was conducted in January 
2025 at the Evergrande Football School in China. Participants had a mean age of 14.5 ± 0.3 years, body mass of 63.5 ± 
6.43 kg, and height of 162.3 ± 6.4 cm. Lower-body strength was assessed using the back squat with progressive loads 
(70 kg, 80 kg, and 90 kg) to estimate one-repetition maximum (1RM). Upper-body strength was evaluated using the 
bench press with loads of 30 kg and 40 kg to estimate 1RM. Trunk muscular endurance was measured using the frontal 
plank test. The mean estimated 1RM squat was 114.74 ± 10.16 kg (N = 19), while the mean estimated 1RM bench press 
was 69.07 ± 14.83 kg (N = 14). The mean plank endurance time was 128.43 ± 31.04 s (N = 23). These findings provide 
insight into strength characteristics of elite youth football players. 
Key words: football, youth, endurance, strength, assessment 

 
PROCENA MAKSIMALNE SNAGE I MIŠIĆNE IZDRŽLJIVOSTI KOD ELITNIH MLADIH 

FUDBALERA: DOKAZI IZ PROTOKOLA TESTIRANJA FUDBALSKE ŠKOLE 
EVERGRANDE 

 
Zećirović Armin, Stratakis Konstantinos, Adrović Dino 

 
Sažetak: Fizičke performanse u modernom fudbalu određene su interakcijom tehničkih, taktičkih i fizičkih kapaciteta. 
U okviru fizičkog domena, mišićna snaga i izdržljivost su ključne komponente koje utiču na performanse na utakmici. 
Snaga donjih ekstremiteta je snažno povezana sa sposobnostima sprinta, skoka i promene pravca kod fudbalera. Pored 
toga, snaga gornjeg dela tela doprinosi uspehu u fizičkim duelima i zaštiti lopte, dok izdržljivost mišića trupa igra 
važnu ulogu u održavanju posturalne stabilnosti i omogućavanju efikasnog prenosa sile. Cilj ove studije bio je da se 
proceni snaga donjeg i gornjeg dela tela, kao i izdržljivost mišića trupa, kod elitnih mladih fudbalera. U studiji je 
učestvovalo dvadeset četiri muška igrača. Testiranje je sprovedeno u januaru 2025. godine u Fudbalskoj školi 
Evergrande u Kini. Učesnici su imali prosečnu starost od 14,5 ± 0,3 godine, telesnu masu od 63,5 ± 6,43 kg i visinu od 
162,3 ± 6,4 cm. Snaga donjeg dela tela procenjena je korišćenjem čučnja sa progresivnim opterećenjem (70 kg, 80 kg 
i 90 kg) da bi se procenio maksimum jednog ponavljanja (1RM). Snaga gornjeg dela tela procenjena je korišćenjem 
potiska sa klupe sa opterećenjem od 30 kg i 40 kg da bi se procenio 1RM. Izdržljivost mišića trupa merena je pomoću 
testa frontalne planke. Prosečna procenjena vrednost čučnja sa 1RM bila je 114,74 ± 10,16 kg (N = 19), dok je prosečna 
procenjena vrednost potiska sa klupe sa 1RM bila 69,07 ± 14,83 kg (N = 14). Prosečno vreme izdržljivosti u planku bilo 
je 128,43 ± 31,04 s (N = 23). Ovi nalazi pružaju uvid u karakteristike snage elitnih mladih fudbalera. 
Ključne reči: fudbal, mladi, izdržljivost, snaga, procena 
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BIOMECHANICAL ASPECTS OF THE DEVELOPMENT OF FUNDAMENTAL 
MOVEMENT PATTERNS IN PRESCHOOL CHILDREN 

 
Srećković Sreten, Ivanovski aleksandar,Šurbatović Jovan 

College of sport and health, Belgrade, Serbia 
 

Abstract: The development of fundamental movement patterns in early childhood represents the basis for the 
formation of motor abilities and the proper functioning of the locomotor system in later stages of development. 
Biomechanics, as an interdisciplinary scientific field that studies the mechanical laws of human movement, provides 
important insights into the structure and function of movement in preschool children. The aim of this professional 
paper is to present the basic biomechanical principles involved in the development of fundamental locomotor 
movement patterns in children, such as walking, running, jumping, and changes of direction. Special attention is given 
to the role of kinematic and kinetic parameters of movement, the stability of the body’s center of mass, coordination 
of lower limb segments, and the development of postural control. The paper also discusses the importance of proper 
biomechanical movement structure in the context of preventing incorrect movement patterns and potential functional 
deformities that may occur as a result of insufficient physical activity or inadequate stimulation programs in early 
childhood. The analysis of relevant scientific literature indicates that systematic physical activity programs based on 
biomechanical principles can significantly contribute to the optimal development of motor abilities, coordination, and 
balance in preschool children. Understanding biomechanical characteristics of movement in this developmental period 
represents an important basis for planning and implementing quality physical education and recreational programs 
intended for early childhood. 
Key words: biomechanics, motor development, preschool children, fundamental movement patterns, postural control 

 

BIOMEHANIČKI ASPEKTI RAZVOJA OSNOVNIH OBRAZACA KRETANJA KOD DECE 
PREDŠKOLSKOG UZRASTA 

 
Srećković Sreten, Ivanovski Aleksandar, Šurbatović Jovan 

 
Sažetak: Razvoj osnovnih obrazaca kretanja u ranom detinjstvu predstavlja temelj za formiranje motoričkih 
sposobnosti i pravilnog funkcionisanja lokomotornog sistema tokom kasnijih faza razvoja. Biomehanika, kao 
interdisciplinarna naučna oblast koja proučava mehaničke zakonitosti kretanja ljudskog tela, omogućava detaljno 
razumevanje strukture i funkcije pokreta kod dece predškolskog uzrasta. Cilj ovog stručnog rada je da prikaže osnovne 
biomehaničke principe koji učestvuju u formiranju fundamentalnih lokomotornih obrazaca kretanja kod dece, kao što 
su hodanje, trčanje, skakanje i promene pravca kretanja. Posebna pažnja posvećena je ulozi kinematičkih i kinetičkih 
parametara pokreta, stabilnosti centra mase tela, koordinaciji segmenta donjih ekstremiteta i razvoju posturalne 
kontrole. Takođe se razmatra značaj pravilne biomehaničke strukture pokreta u kontekstu prevencije nepravilnih 
obrazaca kretanja i potencijalnih funkcionalnih deformiteta koji mogu nastati usled nedovoljne fizičke aktivnosti ili 
neadekvatnih stimulativnih programa u ranom detinjstvu. Analiza dostupne naučne literature ukazuje na to da 
sistematski programi fizičke aktivnosti, zasnovani na biomehaničkim principima, mogu značajno doprineti 
optimalnom razvoju motoričkih sposobnosti, koordinacije i ravnoteže kod dece predškolskog uzrasta. Razumevanje 
biomehaničkih karakteristika kretanja u ovom razvojnom periodu predstavlja važan osnov za planiranje i 
implementaciju kvalitetnih programa fizičkog vaspitanja i rekreativnih aktivnosti namenjenih najmlađem uzrastu. 
Ključne reči: biomehanika, motorički razvoj, predškolski uzrast, lokomotorni obrasci, posturalna kontrola 
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EVALUATION OF FOLK AND SOCIAL DANCE ATTITUDES SCALES IN INNER-CITY 
ELEMENTARY SCHOOL-GIRLS AND SUBURBAN RHYTHMIC GYMNASTS 

 
Popović Ružena1, Purenović-Ivanović Tijana1, Popović Jasna, Pavlović Marija2, Dolga Milan3 

¹Faculty of Sport and Physical Education, University of Niš, Serbia 
³Primary School “Vladika Nikolaj Velimirović”, Valjevo, Serbia 

Agency for Multivariate Data Analysis “Smart Line” Novi Sad, Serbia 
 
Abstract: Introduction. It is generally accepted that the educational value of dance lies predominantly in its 
contribution to aesthetic development. Still, little is known about pubescent and adolescent attitudes to dance as an 
aesthetic experience and how these may vary with age and their environment. This study aimed to estimate and 
compare perceived differences in the perceptions of elementary school students and rhythmic gymnasts using the Folk 
and Social Dance Attitudes Scales. Methods. The total sample of examinees includes three sub-samples: female pupils 
from inner-city (n=89) and suburban schools in Serbia (n=90), aged 7-15, and the sample of Rhythmic Gymnasts 
(n=131) from different, mostly large urban cities, of the same age (7-15). The data were collected using a questionnaire 
that assessed perceptions of the importance of particular segments on the Folk and Social Dance Scales. The examinees 
responded to the items by rating the importance of each scale on a modified Likert-type scale, with three response 
options. Results.  Statistical Data Processing with MANOVA and DISCRIM showed no significant differences among the 
three sub-samples (p=.124), while the age differences were confirmed at the significant level (p=.000). Conclusion. This 
study was designed to provide specific information on the different types of dances offered in physical education 
classes, while accounting for respondents' cultural and social backgrounds. 
Key words. Dance Scales, Attitudes, Elementary students, Inner cities, Rhythmic Gymnasts 

 

EVALUACIJA SKALE STAVOVA PREMA NARODNIM I DRUŠTVENIM PLESOVIMA 
KOD UČENICA OSNOVNIH ŠKOLA U UNUTRAŠNJOSTI I RITMIČARKI IZ 

PRIGRADSKIH NASELJA 
 

Popović Ružena, Purenović-Ivanović Tijana, Popović Jasna, Pavlović Marija, Dolga Milan 
 
Sažetak: Opšte je prihvaćeno da se obrazovna vrednost plesa, pre svega, sagledava u njegovom doprinosu estetskom 
razvoju. Ipak, malo se zna o stavovima puberteta i adolescenata prema plesu kao estetskom iskustvu i kako se oni 
mogu menjati sa uzrastom i njihovim okruženjem. Ova studija je imala za cilj da proceni, uporedi i percipirane razlike 
kod učenic osnovnih škola i ritmičkih gimnastičara, koristeći Skale stavova prema narodnim i društvenim plesovima. 
Ukupan uzorak ispitanika obuhvata tri subuzorka: učenice iz škola u centralnim gradskim (n=89) i prigradskim 
školama u Srbiji (n=90), uzrasta od 7 do 15 godina, i uzorak ritmičkih gimnastičara (n=131) iz različitih, uglavnom 
gradskih sredina, istog uzrasta (7-15). Podaci su prikupljeni pomoću upitnika koji je procenjivao važnosti pojedinih 
segmenata na Skalama narodnih i društvenih plesova. Ispitanice su odgovarale na pitanja ocenjujući važnost svake 
skale na modifikovanoj Likertovoj skali, sa tri opcije izjašnjavanja. Statistička obrada podataka pomoću MANOVA i 
DISCRA metoda nije pokazala značajne razlike između tri subuzorka (p=.124), dok su razlike u obrazovnim nivoma 
potvrđene na značajnom nivou (p=.000). Ova studija je osmišljena da pruži specifične informacije o različitim vrstama 
plesova koji se nude na časovima fizičkog vaspitanja, zimajući u obzir kulturno i društveno poreklo ispitanica. 
Ključne reči: Skale plesa, Stavovi, Učenice osnovnih škola, Unutrašnji gradovi, Ritmičke gimnastičarke 
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APPLICATION OF SPORTS AND RECREATIONAL ACTIVITIES IN CHANGING THE 
WAY OF LIFE OF INDIVIDUALS  

 
Popović Ružena1, Purenović-Ivanović Tijana1, Popović Jasna 
¹University of Niš, Faculty of Sport and Physical Education, Niš, Serbia 

 
Abstract: Folklore, although it is not typically classified as a sports discipline, is one of the most widespread 
recreational activities in Serbia. The popularity of folklore in amateur cultural and artistic societies and school 
environments indicates its important role in the aesthetic, social, and emotional development of young people. 
However, folklore is underrepresented in school physical education plans and programs. The aim of this article is to 
consider, based on available research and sociological theories, how the popularity of folk dance affects its 
development as a cultural, physical, and social activity in Serbia. The analysis shows that, despite its wide popularity, 
the systemic development of folklore does not align with the real needs of the population, making it difficult to position 
it as sports or sports-recreational content. 
Key words: Sports, Recreation activities, Traditional dances  

 
PRIMENA SPORTSKIH I REKREATIVNIH AKTIVNOSTI U PROMENI NAČINA ŽIVOTA 

POJEDINACA 
 

Popović Ružena, Purenović-Ivanović Tijana, Popović Jasna 
 
Sažetak: Folklor, iako se u formalnom smislu ne svrstava u tipične sportske discipline, predstavlja jednu od 
najrasprostranjenijih rekreativnih aktivnosti u Srbiji. Popularnost folklora u amaterskim kulturno-umetničkim 
društvima i školskim okruženjima ukazuje na njegovu važnu ulogu u estetskom, socijalnom i emocionalnom razvoju 
mladih. Međutim, u školskim planovima i programima fizičkog vaspitanja folklor je nedovoljno zastupljen. Cilj ovog 
rada je da, na osnovu dostupnih istraživanja i socioloških teorija, razmotri na koji način popularnost folkorne igre 
utiče na njen razvoj kao kulturne, fizičke i društvene aktivnosti u Srbiji. Analiza pokazuje da i pored široke 
popularnosti, sistemski razvoj folklora ne prati stvarne potrebe populacije, što otežava njegovo pozicioniranje kao 
sportskog ili sportsko-rekreativnog sadržaja. 
Ključne reči: Sporovi, Rekreativne aktivnosti, Tradicionalni plesovi 
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HISTORICAL DEVELOPMENT OF ATTITUDES TOWARD PERSONS WITH 
DISABILITIES AND THE ROLE OF PHYSICAL EDUCATION IN INCLUSIVE 

EDUCATION – WITH SPECIAL REFERENCE TO SERBIA 
 

Popović Miloš¹, Válková Hana², Popović Jasna¹ 
 ¹Faculty of Sport and Physical Education, University of Priština – Kosovska Mitrovica, Leposavić, Serbia 

²Faculty of Sports Studies, Masaryk University of Brno, Czech Republic 
 
Abstract: This paper explores the historical development of societal attitudes toward persons with disabilities from 
the earliest civilizations to the modern era, with a focus on inclusive education in physical education. Through an 
analysis of historical sources and relevant literature, the evolution of the treatment of persons with disabilities is 
documented, ranging from inhumane practices through ambivalent attitudes to contemporary inclusive approaches. 
A comparative analysis of the legal frameworks for inclusive education in Serbia and neighboring countries (Croatia, 
Bosnia and Herzegovina, Montenegro) is provided, with an emphasis on legislation in the field of physical education. 
The research reveals progress in the legal regulation of inclusive education at the preschool, primary, and secondary 
levels while highlighting insufficient regulation in higher education and its practical implementation. The study 
emphasizes the significance of physical education as a field offering exceptional opportunities for inclusion. The 
conclusion includes concrete recommendations for improving inclusive practices, such as establishing specialized 
centers at universities, ensuring adequate conditions for individuals with various types of disabilities, and aligning 
legal frameworks with actual practice. 
Key words: disability, historical attitudes, inclusive education, physical education, legal framework, Serbia, region 

 
ISTORIJSKI RAZVOJ STAVA PREMA OSOBAMA SA INVALIDITETOM I ULOGA 

FIZIČKOG VASPITANJA U INKLUZIVNOM OBRAZOVANJU – SA POSEBNIM 
OSVRTOM NA SRBIJU 

 
Popović Miloš, Válková Hana, Popović Jasna  

 
Sažetak: Ovaj rad istražuje istorijski razvoj društvenih stavova prema osobama sa invaliditetom od najranijih 
civilizacija do modernog doba, sa fokusom na inkluzivno obrazovanje u fizičkom vaspitanju. Kroz analizu istorijskih 
izvora i relevantne literature, dokumentovana je evolucija tretmana osoba sa invaliditetom, od nehumanih praksi, 
preko ambivalentnih stavova, do savremenih inkluzivnih pristupa. Data je uporedna analiza pravnih okvira za 
inkluzivno obrazovanje u Srbiji i susednim zemljama (Hrvatska, Bosna i Hercegovina, Crna Gora), sa akcentom na 
zakonodavstvo u oblasti fizičkog vaspitanja. Istraživanje otkriva napredak u pravnoj regulaciji inkluzivnog 
obrazovanja na predškolskom, osnovnom i srednjem nivou, uz istovremeno isticanje nedovoljne regulative u visokom 
obrazovanju i njene praktične primene. Studija naglašava značaj fizičkog vaspitanja kao oblasti koja nudi izuzetne 
mogućnosti za inkluziju. Zaključak uključuje konkretne preporuke za unapređenje inkluzivnih praksi, kao što su 
osnivanje specijalizovanih centara na univerzitetima, obezbeđivanje adekvatnih uslova za osobe sa različitim vrstama 
invaliditeta i usklađivanje pravnih okvira sa stvarnom praksom. 
Ključne reči: invaliditet, istorijski stavovi, inkluzivno obrazovanje, fizičko vaspitanje, pravni okvir, Srbija, region 
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ISOKINETIC DIAGNOSTICS AS THE BASIS FOR CONTEMPORARY SPORTS INJURY 
PREVENTION STRATEGIES 

  
Gerdijan Nikolina 

Faculty of Physical Education and Sport, University of Banja Luka, Republic of Srpska, B&H 
 
Abstract: The prevention of sports injuries is an important issue for modern athletics, where application of precise 
and standardized diagnostic methods is essential for preserving athletes' health and enhancing performance. 
Isokinetic testing has proven universal applicability and precision, facilitating objective evaluation of muscular 
strength, detection of muscle imbalances, and development of sport-specific profiles. Based on the obtained data, it is 
possible to develop individualized training programs that target muscle groups identified as deficient, while at the 
same time maintaining optimal muscle function within the expected values. The special value of isokinetic training is 
reflected in the controlled conditions of exercise performance, which enables precise monitoring of adaptations and 
optimization of sports performance. Since there is no more precise method for assessing muscle function, isokinetic 
diagnostics should be introduced as mandatory testing in professional sports, at intervals of several months. This 
approach not only contributes to achieving better results, but also significantly reduces the risk of injuries, which is 
considered the primary goal of modern preventive strategies. The integration of isokinetic technology into standard 
protocols of training and monitoring of athletes represents a combination of science and practice, aimed at the long-
term safety and success of sports professionals. 
Key words: isokinetics, prevention of sports injuries, muscle imbalance 
 

IZOKINETIČKA DIJAGNOSTIKA KAO TEMELJ SAVREMENIH STRATEGIJA 
PREVENCIJE SPORTSKIH POVREDA 

 
Gerdijan Nikolina 

 
Sažetak: Prevencija sportskih povreda predstavlja ključni izazov savremenog sporta, gdje primjena preciznih i 
standardizovanih dijagnostičkih metoda ima presudnu ulogu u očuvanju zdravlja sportista i unapređenju 
performansi. Izokinetičko testiranje se pokazalo kao univerzalno primjenjiv i egzaktan metod, jer omogućava 
objektivnu procjenu mišićne snage, identifikaciju mišićnih disbalansa i kreiranje sport-specifičnih profila. Na osnovu 
dobijenih podataka moguće je razviti individualizirane programe treninga koji ciljano jačaju mišićne grupe 
identifikovane kao deficitarne, dok se istovremeno održava optimalna funkcija mišića u okviru očekivanih vrijednosti. 
Posebna vrijednost izokinetičkog treninga ogleda se u kontrolisanim uslovima izvođenja vježbi, što omogućava 
precizno praćenje adaptacija i optimizaciju sportskih performansi. Budući da ne postoji preciznija metoda za procjenu 
mišićne funkcije, izokinetička dijagnostika bi trebala biti uvedena kao obavezno testiranje u profesionalnom sportu, u 
intervalima od nekoliko mjeseci. Ovakav pristup ne samo da doprinosi postizanju boljih rezultata, već i značajno 
smanjuje rizik od povreda, što se smatra primarnim ciljem savremenih preventivnih strategija. Integracija 
izokinetičke tehnologije u standardne protokole treninga i praćenja sportista predstavlja spoj nauke i prakse, 
usmjeren ka dugoročnoj sigurnosti i uspjehu sportskih profesionalaca. 
Ključne riječi: izokinetika, prevencija sportskih povreda, mišićni disbalans 
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UTICAJ DUŽINE BORAVKA U PREDŠKOLSKIM USTANOVAMA NA 
ANTROPOMETRIJSKE KARAKTERISTIKE 

 
Marković Živorad1, Ignjatović Aleksandar1, Antonov Antonio2 
1Fakultet pedagoških nauka, Univerziteta u Kargujevcu, Jagodina, Srbija  

2Nacionalna Sportska Akademija “Vassil Levski”, Sofija, Bugarska 
 

Sažetak: Cilj istraživanja je utvrditi eventualne razlike u antropometrijskim karakteristikama ispitanika i ispitanica 
predškolskog uzrasta koje mogu nastati usled dužine prethodnog boravka u predškolskoj ustanovi. Istraživanje je 
transverzalnog karaktera, realizovano u dečjem vrtiću „Dečja radost“, na uzorku od 104 ispitanika predškolskog 
uzrasta, podeljenih u četiri posebna subuzorka - prema kriterijumu vremenskog boravka u predškolskoj ustanovi: 
subuzorak od 21 ispitanika sa dosadašnjim boravkom do jedne godine, subuzorak od 29 ispitanika sa dosadašnjim 
boravkom od tri i više godina, subuzorak od 28 ispitanica sa dosadašnjim boravkom do jedne godine, i subuzorak od 
26 ispitanica sa dosadašnjim boravkom od tri i više godina.Antropometrijske karakteristike istraživane su sa tri 
varijable: Visina tela, masa tela i indeks telesne mase (BMI). Pored deskriptivne statistike, od komparativnih procedura 
primenjen je t-test. Dužina boravka nije uslovila statistički značajne razlike kod ispitanika i ispitanica ni u jednoj 
varijabli. Dobijene razlike mogu se pripisati prirodnom rastu i razvoju. 
Ključne reči: predškolska ustanova, antropometrijske karakteristike, dužina boravka 

 
THE INFLUENCE OF THE LENGTH OF STAY IN PRESCHOOL INSTITUTIONS ON 

ANTHROPOMETRIC CHARACTERISTICS 
 

Marković Živorad, Ignjatović Aleksandar, Antonov Antonio 
 
Abstract: The aim of this research was to determine possible differences in the anthropometric characteristics of male 
and female preschool children that may arise due to the length of their previous stay in a preschool institution. The 
research is of a cross-sectional character and was conducted in the kindergarten “Dečja radost”, on a sample of 104 
preschool children, divided into four separate subsamples according to the criterion of time spent in a preschool 
institution: a subsample of 21 male participants with up to one year of previous stay, a subsample of 29 male 
participants with three or more years of previous stay, a subsample of 28 female participants with up to one year of 
previous stay, and a subsample of 26 female participants with three or more years of previous stay. Anthropometric 
characteristics were examined using three variables: body height, body mass, and body mass index (BMI). In addition 
to descriptive statistics, the t-test was applied as a comparative procedure. The length of stay did not cause statistically 
significant differences among male and female participants in any of the variables. The obtained differences can be 
attributed to natural growth and development. 
Key words: preschool institution, anthropometric characteristics, length of stay 
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AN EXPERIMENTAL STUDY ON FLEXIBILITY ENHANCEMENT THROUGH THE 
MOFIT GROUP FITNESS PROGRAM 

 
Aksović Nikola1, Toskić Lazar1, Marković Milan1, Utvić Nikola1, Bjelica Bojan2, Zelenović Milan2 

1Faculty of Sport and Physical Education, University of Priština-Kosovska Mitrovica, Serbia 
2Faculty of Physical Education and Sports, University of East Sarajevo, Republic of Srpska, B&H 

 
Abstract: MoFit (Movement Fitness) is a new fitness program that integrates elements from several disciplines, 
including strength training, cardiovascular endurance, functional movements, and stretching exercises. The aim of 
this study was to determine the effects of the MoFit program on women’s flexibility. The sample consisted of 60 female 
participants divided into two groups: an experimental group (n = 30) that participated in a 10-week MoFit program, 
and a control group (n = 30) that did not take part in organized exercise and continued their usual daily activities. 
Flexibility was assessed using three tests: Stick Reach, Deep Forward Bend on Bench, and Supine Leg Raise. Training 
sessions were conducted three times per week, lasting 55–60 minutes, with an intensity of 60–75% HRmax. The results 
indicated a statistically significant positive effect of the MoFit program (p < 0.01) on all flexibility variables in the 
experimental group, while no significant improvements were observed in the control group. The findings suggest that 
the MoFit program is effective in improving women’s flexibility, likely due to the inclusion of stretching exercises and 
active mobilization of different muscle groups within the training process. 
Key words: group exercise, MoFit, women, flexibility, training program, effects 
 

 
EKSPERIMENTALNA STUDIJA O UNAPREĐENJU FLEKSIBILNOSTI KROZ MOFIT 

GRUPNI FITNES PROGRAM 
 

Aksović Nikola, Toskić Lazar, Marković Milan, Utvić Nikola, Bjelica Bojan, Zelenović Milan  
 
Sažetak: MoFit (Movement Fitness) je novi fitnes program koji integriše elemente iz više disciplina, uključujući trening 
snage, kardiovaskularnu izdržljivost, funkcionalne pokrete i vežbe istezanja. Cilj ovog istraživanja bio je da se utvrde 
efekti MoFit programa na fleksibilnost kod žena. Uzorak je činilo 60 ispitanica podeljenih u dve grupe: 
eksperimentalnu grupu (n = 30), koja je učestvovala u desetonedeljnom MoFit programu, i kontrolnu grupu (n = 30), 
koja nije učestvovala u organizovanom vežbanju i nastavila je sa uobičajenim svakodnevnim aktivnostima. 
Fleksibilnost je procenjena pomoću tri testa: iskret palicom, duboki pretklon na klupici i prednoženje iz ležanja na 
leđima. Treninzi su realizovani tri puta nedeljno u trajanju od 55–60 minuta, intenziteta 60–75% HRmax. Rezultati 
su pokazali statistički značajan pozitivan efekat MoFit programa (p < 0.01) na sve varijable fleksibilnosti u 
eksperimentalnoj grupi, dok u kontrolnoj grupi nisu zabeležena značajna poboljšanja. Dobijeni nalazi ukazuju da je 
MoFit program efikasan u unapređenju fleksibilnosti kod žena, što se može pripisati uključivanju vežbi istezanja i 
aktivne mobilizacije različitih mišićnih grupa u okviru trenažnog procesa. 
Ključne reči: grupno vežbanje, MoFit, žene, gipkost, trening progam, efekti. 
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MEDIA VISIBILITY, AUDIENCE DIGITAL ENGAGEMENT, AND THE COMMERCIAL 
DEVELOPMENT OF WOMEN’S PROFESSIONAL SPORT 

 

Vitošević Jovana1, Radoičić-Dimitrijević Jovana2, Ilić Igor3, Vitošević Biljana3, Purenović-
Ivanović Tijana4, Filipović Milica3 

1Department of Business Studies, Toplica Academy of Applied Studies (TAAS), Serbia 
2Faculty of Economics, University of Priština-Kosovska Mitrovica, Serbia  

3Faculty of Sport and Physical Education, University of Priština-Kosovska Mitrovica, Serbia 
4Faculty of Sport and Physical Education, University of Niš, Serbia 

                                                                                                 
Abstract: Women’s professional sport has undergone a process of more intensive development in recent decades, reflected 
in the growing participation of female athletes, the strengthening of institutional support, and the increasing interest of 
audiences. Nevertheless, despite these changes, its media representation still does not fully correspond to the sporting, social, 
and market significance it holds today. In this context, the paper examines the relationship between media visibility, digital 
audience engagement, and the commercial development of women’s professional sport, with particular emphasis on 
women’s football as one of the most prominent examples of the contemporary development of women’s sporting 
competitions. The analysis is based on a review of relevant academic and professional literature, as well as institutional and 
market reports in the fields of women’s sport, sports media, and sports management. Proceeding from a theoretical-
analytical approach, the paper indicates that media presence constitutes an important precondition for the recognition and 
legitimization of women’s sport, while digital platforms enable a more intensive relationship with audiences, the expansion 
of the fan base, and the creation of new forms of communication among sports organizations, female athletes, and 
supporters. On this basis, the commercial value of women’s sport is also shaped, given that the growth of visibility and 
audience engagement influences sponsor interest, the development of market-relevant partnerships, and the strengthening 
of professional leagues. The results of the analysis show that media visibility, digital audience engagement, and the 
commercial development of women’s professional sport do not constitute separate processes, but rather mutually 
interconnected dimensions of contemporary sports management. It is particularly emphasized that the sustainable 
development of women’s professional sport depends on the coordinated action of the media, sports organizations, digital 
platforms, and market actors, with women’s football confirming that the integration of organizational, communicative, and 
economic aspects constitutes the foundation of its further development and market empowerment. 
Key words: women’s sport, media visibility, digital engagement, audience, commercialization, women’s football 
 

MEDIJSKA VIDLJIVOST, DIGITALNI ANGAŽMAN PUBLIKE I KOMERCIJALNI RAZVOJ 
ŽENSKOG PROFESIONALNOG SPORTA 

 

Vitošević Jovana, Radoičić-Dimitrijević Jovana, Ilić Igor, Vitošević Biljana, Purenović-Ivanović 
Tijana, Filipović Milica 

 

Sažetak: Ženski profesionalni sport poslednjih decenija prolazi kroz proces intenzivnijeg razvoja, koji se ogleda u rastu 
učešća sportistkinja, jačanju institucionalne podrške i sve većem interesovanju publike. Uprkos ovim promenama, njegova 
medijska zastupljenost i dalje ne odgovara u potpunosti sportskom, društvenom i tržišnom značaju koji danas ima. U tom 
kontekstu, u radu se razmatra odnos između medijske vidljivosti, digitalnog angažmana publike i komercijalnog razvoja 
ženskog profesionalnog sporta, sa posebnim osvrtom na ženski fudbal kao jedan od najizraženijih primera savremenog 
razvoja ženskih sportskih takmičenja. Analiza je zasnovana na pregledu relevantne naučne i stručne literature, kao i 
institucionalnih i tržišnih izveštaja iz oblasti ženskog sporta, sportskih medija i sportskog menadžmenta. Polazeći od 
teorijsko-analitičkog pristupa, rad ukazuje na to da medijska prisutnost predstavlja važan uslov prepoznatljivosti i 
legitimacije ženskog sporta, dok digitalne platforme omogućavaju intenzivniji odnos sa publikom, širenje fanovske baze i 
stvaranje novih oblika komunikacije između sportskih organizacija, sportistkinja i navijača. Na toj osnovi oblikuje se i 
komercijalna vrednost ženskog sporta, budući da rast vidljivosti i angažovanja publike utiče na interesovanje sponzora, 
razvoj tržišno relevantnih partnerstava i jačanje profesionalnih liga. Rezultati analize pokazuju da medijska vidljivost, 
digitalni angažman publike i komercijalni razvoj ženskog profesionalnog sporta ne predstavljaju odvojene procese, već 
međusobno povezane dimenzije savremenog sportskog menadžmenta. Posebno se ističe da održivi razvoj ženskog 
profesionalnog sporta zavisi od usklađenog delovanja medija, sportskih organizacija, digitalnih platformi i tržišnih aktera, 
pri čemu ženski fudbal potvrđuje da povezivanje organizacionih, komunikacionih i ekonomskih aspekata predstavlja osnovu 
njegovog daljeg razvoja i tržišnog osnaživanja. 
Ključne reči: ženski sport, medijska vidljivost, digitalni angažman, publika, komercijalizacija, ženski fudbal 
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MAKSIMALNA IZOMETRIJSKA SILA MIŠIĆA KAO PREDIKTOR JEDNOG 
MAKSIMALNOG SAVLADAVANOG OPTEREĆENJA U POTISKU SA RAVNE KLUPE 

 
Ćopić Nemanja, Vlajić Filip, Petrović Adam, Ivanović Jelena, Petronijević Svetlana 

Fakultet za sport, Univerzitet „Union - Nikola Tesla“, Beograd, Srbija 
 
Sažetak: Cilj ovog istraživanja bio je da se predvidi jedno maksimalno savladano opterećenje (1RM) u potisku sa ravne 
klupe na osnovu ispoljavanja maksimalne sile u izometrijskim uslovima (FmaxISO). U istraživanju je učestvovalo 36 
dizača tegova starosti 24,66±6,39 godina, sa prosečnim trenažnim iskustvom od 5,5 godina. Testiranje je sprovedeno 
u dve odvojene sesije. Tokom prve sesije direktno je meren 1RM u poziciji potiska sa ravne klupe sa slobodnim 
tegovima. U drugoj sesiji, realizovanoj u laboratorijskim uslovima, izvršeno je merenje telesnog sastava i maksimalne 
izometrijske sile na dinamometru, takođe u poziciji potiska sa ravne klupe. Prosečna vrednost 1RM iznosila je 
122,37±43,98 kg, a FmaxISO 1337,51±354,24 N. Za utvrđivanje povezanosti korišćena je Pearsonova korelaciona 
analiza, dok je za procenu 1RM korišćena jednostavna linearna regresija. Rezultati Pearsonove korelacione analize 
pokazali su statistički značajnu i visoku povezanost između 1RM i FmaxISO (r = 0,832, p < 0,001). Linearna regresiona 
analiza pokazala je da FmaxISO objašnjava 69,2% varijanse 1RM. Na osnovu dobijenih rezultata formirana je 
regresiona jednačina za procenu maksimalnog opterećenja: 1RM = 0,0973 · FmaxISO – 10,277. Dobijeni rezultati 
ukazuju da se FmaxISO može koristiti kao značajan prediktor 1RM. Primenom predložene regresione jednačine moguće 
je izvršiti praktičnu i bezbednu procenu 1RM, što može biti od posebnog značaja u situacijama kada direktno merenje 
nije preporučljivo zbog rizika od povrede. Ovakav pristup može biti od koristi kondicionim trenerima u sportovima 
gde dominira razvoj mišićne snage, jer omogućava praktično doziranje trenažnog opterećenja sa tegovima. 
Ključne reči: dizači tegova, jačina mišića, dinamometar, regresija, korelacija 
 

MAXIMAL ISOMETRIC FORCE AS A PREDICTOR OF ONE-REPETITION MAXIMUM IN 
THE BENCH PRESS 

 

Ćopić Nemanja, Vlajić Filip, Petrović Adam, Ivanović Jelena, Petronijević Svetlana 
 

Abstract: The aim of this study was to predict the one-repetition maximum (1RM) in the bench press based on the 
manifestation of maximal isometric force (FmaxISO). The study included 36 weightlifters aged 24.66±6.39 years with 
an average training experience of 5.5 years. Testing was conducted in two separate sessions. During the first session, 
1RM in the bench press with free weights was measured directly. In the second session, conducted under laboratory 
conditions, body composition and maximal isometric force on a dynamometer were measured in the bench press 
position. The mean value of 1RM was 122.37±43.98 kg, while FmaxISO was 1337.51±354.24 N. Pearson’s correlation 
analysis was used to determine the relationship between variables, while simple linear regression was applied to 
predict 1RM. The results of Pearson’s correlation analysis showed a statistically significant and high correlation 
between 1RM and FmaxISO (r = 0.832, p < 0.001). Linear regression analysis showed that FmaxISO explained 69.2% of 
the variance in 1RM. Based on the obtained results, a regression equation for estimating maximal load was formed: 
1RM = 0.0973 · FmaxISO – 10.277. The obtained results indicate that FmaxISO can be used as a significant predictor of 
1RM. The application of the proposed regression equation enables a practical and safe estimation of 1RM, which may 
be particularly important in situations where direct measurement is not recommended due to the risk of injury. Such 
an approach may be useful for strength and conditioning coaches in sports where muscular strength development 
predominates, as it enables practical prescription of resistance training loads. 
Key words: weightlifters, muscle strength, dynamometer, regression, correlation 
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ENHANCING FLEXIBILITY THROUGH ZUMBA FITNESS PROGRAM 
 

Blagojević Ilija, Aksović Nikola 
Faculty of Sport and Physical Education, University of Priština-Kosovska Mitrovica, Leposavić, Serbia 

 
Abstract: Physical activity plays a significant role in maintaining and improving overall health and physical fitness. 
Group fitness programs, performed under the guidance of an instructor and accompanied by music, represent an 
effective way to increase motivation and encourage regular participation in exercise. Zumba, as one of the most 
popular group fitness programs, combines aerobic exercise with dance movements performed to Latin music, creating 
a dynamic and engaging form of physical activity. The aim of this study was to examine the effects of a ten-week Zumba 
fitness program on the flexibility of women. The sample consisted of 60 female participants divided into an 
experimental group (n = 30) and a control group (n = 30). The experimental group participated in the Zumba program 
three times per week for ten weeks, while the control group continued with their usual daily activities without 
organized physical exercise. Flexibility was assessed using standardized measurement instruments at the initial and 
final measurements. The results of the study indicated statistically significant improvements in flexibility in the 
experimental group compared to the control group. The findings confirm that regular participation in a structured 
Zumba fitness program can significantly contribute to improving flexibility in women. Therefore, Zumba may be 
recommended as an effective and enjoyable form of physical activity aimed at improving physical fitness and 
promoting a healthier lifestyle. 
Key words: Zumba fitness, flexibility, women, group fitness programs, physical activity 

 
POBOLJŠANJE FLEKSIBILOSTI KROZ ZUMBA FITNES PROGRAM 

 
Blagojević Ilija, Aksović Nikola 

 
Sažetak: Fizička aktivnost ima značajnu ulogu u očuvanju i unapređenju opšteg zdravlja i fizičke spremnosti. 
Programi grupnog fitnesa, koji se izvode pod vođstvom instruktora uz muzičku pratnju, predstavljaju efikasan način 
za povećanje motivacije i podsticanje redovnog bavljenja fizičkom aktivnošću. Zumba, kao jedan od najpopularnijih 
programa grupnog fitnesa, kombinuje aerobne vežbe i plesne pokrete uz latino muziku, čime se stvara dinamičan i 
zanimljiv oblik vežbanja. Cilj ovog istraživanja bio je da se ispita uticaj desetonedeljnog Zumba fitnes programa na 
fleksibilnost žena. Uzorak ispitanica činilo je 60 žena podeljenih u eksperimentalnu grupu (n = 30) i kontrolnu grupu 
(n = 30). Eksperimentalna grupa učestvovala je u Zumba programu tri puta nedeljno tokom deset nedelja, dok je 
kontrolna grupa nastavila sa uobičajenim svakodnevnim aktivnostima bez organizovanog vežbanja. Fleksibilnost je 
procenjivana standardizovanim mernim instrumentima na inicijalnom i finalnom merenju. Rezultati istraživanja 
pokazali su statistički značajno poboljšanje fleksibilnosti kod ispitanica eksperimentalne grupe u odnosu na kontrolnu 
grupu. Dobijeni rezultati potvrđuju da redovno učešće u strukturiranom Zumba programu može značajno doprineti 
unapređenju fleksibilnosti kod žena. 
Ključne reči: Zumba fitnes, fleksibilnost, žene, grupni fitnes programi, fizička aktivnost 
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THE RISE OF SMART VOLLEYBALL: AN ANALYSIS OF THE TECHNOLOGIES THAT 
ARE REDEFINE HIGH SPORTS PERFORMANCE 

 
Tarapanova Ivana, Ivanov Aleksander, Oslieva Kamelia  

“Pedagogy of teacher training, Physical education and sport” program, Ct. Cyril and Ct. Methodius University of 
Veliko Tarnovo, Bulgaria 

 
Abstract: The study provides a comprehensive technical analysis of the integration of "Smart" technologies - 
specifically Artificial Intelligence (AI), wearable sensors, and Internet of Things (IoT) devices - within elite volleyball. 
It aims to evaluate how these tools shift the paradigm from subjective coaching observations to high-precision, data-
driven performance optimization. The analysis examines the implementation of triaxial Inertial Measurement Units 
(IMUs), and AI-powered video tagging systems. Data were collected using meta analyze.  Results indicate that the 
adoption of real-time feedback loops - such as LED-illuminated boundary lines and wearable hydration sensors - 
significantly reduces "dead time" in the game. AI-driven predictive modeling achieved high accuracy in talent 
identification and injury risk assessment by analyzing biomechanical markers. Furthermore, the removal of mid-rally 
video challenges increases the reliance on automated officiating systems (e.g., Hawk-Eye) to maintain match tempo 
without sacrificing precision. "Smart" technologies redefine volleyball by enabling hyper-personalized training and 
superior tactical execution. Future development should focus on balancing these technological gains with data privacy 
and accessibility for non-elite levels. 
Key words: volleyball, sports technology, artificial intelligence, wearable sensors, performance analysis. 

 
USPON PAMETNE ODBOJKE: ANALIZA TEHNOLOGIJA KOJE REDEFINIŠU VISOKE 

SPORTSKE PERFORMANSE 
 

 Tarapanova Ivana, Ivanov Aleksander, Oslieva Kamelia  

 
Sažetakt: Studija pruža sveobuhvatnu tehničku analizu integracije „pametnih“ tehnologija – posebno veštačke 
inteligencije (VI), nosivih senzora i uređaja Interneta stvari (IoT) – u elitnoj odbojci. Cilj je da se proceni kako ovi alati 
pomeraju paradigmu sa subjektivnih trenerskih zapažanja na visokopreciznu optimizaciju performansi vođenu 
podacima. Analiza ispituje implementaciju triosnih inercijalnih mernih jedinica (IMU) i sistema za video obeležavanje 
pokretanih VI. Podaci su prikupljeni korišćenjem meta analize. Rezultati ukazuju da usvajanje povratnih informacija 
u realnom vremenu – kao što su granične linije osvetljene LED diodama i nosivi senzori za hidrataciju – značajno 
smanjuje „mrtvo vreme“ u igri. Prediktivno modeliranje vođeno VI postiglo je visoku tačnost u identifikaciji talenata i 
proceni rizika od povreda analizirajući biomehaničke markere. Štaviše, uklanjanje video izazova usred religije 
povećava oslanjanje na automatizovane sisteme suđenja (npr. Hawk-Eye) kako bi se održao tempo utakmice bez 
žrtvovanja preciznosti. „Pametne“ tehnologije redefinišu odbojku omogućavajući hiper-personalizovan trening i 
superiorno taktičko izvršenje. Budući razvoj treba da se fokusira na balansiranje ovih tehnoloških dobitaka sa 
privatnošću podataka i njihovom dostupnošću za nivoe koji nisu pripadnici elite. 
Ključne reči: odbojka, sportska tehnologija, veštačka inteligencija, nosivi senzori, analiza učinka. 
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TEACHERS’ PERCEPTIONS OF TABLE TENNIS AND OTHER RACKET SPORTS IN 
PRIMARY PHYSICAL EDUCATION 

 
Ortega-Zayas Miguel Ángel1, Patanè Pamela2, Gallego-Tobón Catalina3, Pradas de la Fuente 

Francisco4 
¹Faculty of Social and Human Sciences, University of Zaragoza, Teruel, Spain 

²Motor Sciences, University of Pavia, Italy 
3Faculty of Education, University of San Buenaventura of Medellín, Colombia 
4Faculty of Health and Sport Sciences, University of Zaragoza, Huesca, Spain 

 
Abstract: Racket sports are increasingly recognized as effective educational tools due to their accessibility, 
adaptability, and potential to promote both general and sport-specific motor skills. Among them, table tennis stands 
out in school physical education contexts because of its simple rules, low cost, limited space requirements, and low risk 
of injury, making it particularly suitable for inclusive educational settings. Beyond physical benefits, previous research 
highlights its contribution to motor competence, physical well-being, emotional regulation, and social interaction in 
children and adolescents. The aim of this study was to analyse the presence of table tennis and other racket sports in 
primary school physical education in the region of Aragón (Spain). A descriptive design was employed using the Racket 
Sports Attitude Scale (RSAS), a validated questionnaire assessing attitudes, facilitators, and barriers related to racket 
sports. The sample consisted of 393 primary school physical education teachers. Results showed that 93.15% of 
teachers reported including at least one racket sport in their classes. The most frequently used racket sports were 
racket games (59.0%), badminton (50.8%), and tennis (40.2%), while the least used were table tennis (14.9%), racket 
pelota (7.4%), and padel (1.6%). Despite its proven educational and developmental benefits, table tennis remains 
underutilized in primary physical education. This limited presence appears to be more related to pedagogical and 
structural barriers than to its educational potential. 
Key words: Racket games; physical education; primary school; educational curriculum. 
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ANALYSIS OF INJURIES IN VOLLEYBALL 
 

Kovačević Marija, Perović Tijana 

Faculty of Physical Education and Sport, University of East Sarajevo, Republic of Srpska, B&H 
 

Abstract: Volleyball is considered a non-contact sport, however, due to frequent jumps, sudden changes in direction 
of movement and repeated movements above shoulder level, athletes are exposed to a significant risk of injury. The 
aim of this paper is to analyze the most common types of sports injuries in volleyball, their causes and mechanisms of 
occurrence, as well as differences in the frequency of injuries in relation to the playing position. Special emphasis is 
placed on injuries to the ankle, knee, shoulder, lower back and fingers, which most often occur during the competitive 
period. The paper presents biomechanical and functional risk factors, including repetitive strain, incorrect technique 
of performing game elements and previous injuries. The specifics of injuries in middle blockers, outside attackers, ball 
setters and liberos were also analyzed. Based on the available literature, basic prevention strategies were also 
considered, which include adjusting the training load, improving technique, proprioceptive training and strengthening 
and stretching programs. Timely prevention and an individualized approach to training are key factors in reducing 
the frequency and severity of injuries in volleyball players. 
Key words: volleyball, sports injuries, types of injuries, prevention 

 
ANALIZA POVREDA U ODBOJCI 

 

Kovačević Marija, Perović Tijana 
 

Sažetak: Odbojka se smatra beskontaktnim sportom, međutim zbog učestalih skokova, naglih promjena smjera 
kretanja i ponavljanih pokreta iznad nivoa ramena, sportisti su izloženi značajnom riziku od povreda. Cilj ovog rada 
je analizirati najčešće vrste sportskih povreda u odbojci, njihove uzroke i mehanizme nastanka, kao i razlike u 
učestalosti povreda u odnosu na igračku poziciju. Poseban naglasak stavljen je na povrede skočnog zgloba, koljena, 
ramena, donjeg dijela leđa i prstiju šake, koje se najčešće javljaju tokom takmičarskog perioda. U radu su prikazani 
biomehanički i funkcionalni faktori rizika, uključujući ponavljana opterećenja, nepravilnu tehniku izvođenja 
elemenata igre i prethodne povrede. Također su analizirane specifičnosti povreda kod srednjih blokera, vanjskih 
napadača, dizača lopte i libera. Na osnovu dostupne literature razmatrane su i osnovne strategije prevencije, koje 
uključuju prilagođavanje trenažnog opterećenja, unapređenje tehnike, proprioceptivni trening te programe jačanja i 
istezanja. Pravovremena prevencija i individualizovan pristup treningu predstavljaju ključne faktore u smanjenju 
učestalosti i težine povreda kod odbojkaša. 
Ključne riječi: odbojka, sportske povrede, vrste povreda, prevencija 
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THE FIRST YUGOSLAV OLYMPIC CHAMPION 
 

Gavrilović Dejan, Dabović Milinko, Malečkar Kristina 
Faculty of Sport and Physical Education, University of Belgrade, Serbia  

 
Abstract: The official beginning of the Olympic movement in the Yugoslav territories were related to the Kingdom of 
Serbia. Two years after foundation of the Serbian Olympic Club, the representatives of the Kingdom of Serbia went to 
the 5th Olympic Games held in Sweden in 1912. The Serbian delegation consisted of two military officers, an athletic 
coach and two competitors. Although they returned with no awarded medals, since 1912 the Kingdom of Serbia 
became a full member of the International Olympic Committee and the captain Svetomir Đukić was elected the Serbian 
representative in the IOC. Serbia transferred it Olympic experience and membership in the IOC to the newly formed 
Yugoslav Kingdom of Serbs, Croats and Slovenes, i.e. into the Yugoslav Olympic Committee (1919).  Moreover, the 
athletes from the Kingdom of Serbs, Croats and Slovenes participated at the Olympic Games in Antwerp in 1920.  
However, the first official Olympic medal for the Yugoslav team was won by Leon Štukelj, at the 8th Olympic Games in 
Paris, in 1924. The member of the Yugoslav Sokol Association, Slovene Štukelj won horizontal bar exercises and the 
all-around. By winning gold medals at the Olympic Games in Paris, Štukelj became the first Yugoslav Olympic 
champion. Thanks to the successful performances at the 1928 Olympic Games in Amsterdam and 1936 Olympic Games 
in Berlinu, Leon Šukelj kept the status of the most successful Yugoslav Olympian.  
Key words: Leon Štukelj, Serbian Olympic Club, Olympic champion, Paris, The Kingdom of Yugoslavia. 

 
 

PRVI JUGOSLOVENSKI OLIMPIONIK 
 

Gavrilović Dejan, Dabović Milinko, Malečkar Kristina 
 
Sažetak: Zvanični počeci olimpizma na jugoslovenskim prostorima vezani su za Kraljevinu Srbiju. Dve godine nakon 
formiranja Srpskog olimpijskog kluba, predstavnici  Kraljevne Srbije su se uputili  na V olimpijske igre, koje su održane  
u Švedskoj 1912. godine. Srpsku delegaciju su činili  dva oficira  vojske, trener atletičara i dva takmičara. Iako su se 
vratili bez osvojenih medalja, Kraljevina Srbija je od 1912. godine postala punopravni član Međunarodnog olimpijskog 
komiteta a kapetan Svetomir Đukić predstavnik Srbije u MOK-u. Olimpijsko iskustvo i članstvo u MOK-u Srbija je unela 
u novoformiranu jugoslovensku Kraljevinu SHS, odnosno u Jugoslovenski olimpijski odbor (1919).  Nadalje, sportisti 
Kraljevine SHS učestvuju na Olimpijskim igrama 1920. godine u Antverpenu. Međutim, prvu zvaničnu olimpijsku 
medalju za Jugoslovene  je osvojio gimnastičar  Leon Štukelj,  na VIII olimpijskim igrama u Parizu 1924. godine.  
Pripadnik Jugoslovenskog sokolskog saveza, Slovenac Štukelj je pobedio u vežbanju na vratilu kao i u višeboju. 
Osvajanjem zlatnih medalja na Olimpijskim igrama u Parizu,  Štukelj je postao prvi jugoslovenski olimpionik. Uspešnim 
nastupima i na olimpijskim igrama u Amsterdamu (1928) i Berlinu (1936), Leon Šukelj će zadržati epitet 
najuspešnijeg jugoslovenskog olimpijca.  
Ključne reči: Leon Štukelj, Srpski olimpijski klub, olimpionik, Pariz, Kraljevina Jugoslavija. 
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