
International Journal of Human Movement and Sports Sciences 13(4): 853-864, 2025 http://www.hrpub.org 

DOI: 10.13189/saj.2025.130421 

Table Tennis as an Educational Context for Cultivating 

Students' Values of Physical Culture 

Albina Volkotrubova1,*, Difeng Fan2, Zhi Bin Gao2, Da Lin Huang2, Iryna Samokhvalova3 

1Department of Linguistics, International University of Kyrgyzstan, Kyrgyzstan 
2Kyrgyz State University Named after I. Arabaev, Kyrgyzstan 

3Department of Physical Education, Faculty of Food Technology, Sumy National Agrarian University, Ukraine 

Received May 5, 2025; Revised July 14, 2025; Accepted August 19, 2025 

Cite This Paper in the Following Citation Styles 

(a): [1] Albina Volkotrubova, Difeng Fan, Zhi Bin Gao, Da Lin Huang, Iryna Samokhvalova , "Table Tennis as an 

Educational Context for Cultivating Students' Values of Physical Culture," International Journal of Human Movement 

and Sports Sciences, Vol. 13, No. 4, pp. 853 - 864, 2025. DOI: 10.13189/saj.2025.130421. 

(b): Albina Volkotrubova, Difeng Fan, Zhi Bin Gao, Da Lin Huang, Iryna Samokhvalova (2025). Table Tennis as an 

Educational Context for Cultivating Students' Values of Physical Culture. International Journal of Human Movement and 

Sports Sciences, 13(4), 853 - 864. DOI: 10.13189/saj.2025.130421. 

Copyright©2025 by authors, all rights reserved. Authors agree that this article remains permanently open access under 
the terms of the Creative Commons Attribution License 4.0 International License 

Abstract  Relevance of the study: The relevance of the 

study is conditioned by the pressing need to modernize 

methodological frameworks in physical education in 

response to the accelerating digital transformation of the 

educational landscape. The integration of classical and 

immersive instructional modalities contributes to the 

comprehensive formation of students’ values of physical 

culture by aligning traditional motor learning with 

innovative technological engagement. Purpose: The 

purpose of the study is to empirically evaluate the 

pedagogical efficacy of classical, immersive, and hybrid 

instructional models in fostering the values of physical 

culture among students, using table tennis as a 

representative physical activity. Methods: The research 

employed a structured experimental design comprising the 

following stages: construction of an experimental learning 

environment; development of differentiated educational 

programs (classical, immersive, hybrid); implementation 

of these programs within controlled group settings; and 

subsequent empirical validation through comparative 

statistical analysis of performance outcomes. Results 

obtained: The study, conducted among 105 university 

students, revealed statistically significant improvements 

across all groups. The average performance score in the 

control group increased from 41.963 to 46.686 points 

(+11.252%), in the immersive group "A" — to 47.943 

points (+14.248%), and in the hybrid group "B" — to 

51.657 points (+23.099%). The hybrid instructional model 

demonstrated superior efficacy, outperforming the classical 

model by a factor of 2.1 and the immersive model by a 

factor of 1.6, particularly in metrics related to game 

dynamics and skill integration. Scientific novelty of the 

study: The scientific novelty lies in the experimental 

substantiation of a hybrid educational model that 

synthesizes classical and immersive methods, thereby 

generating a multidimensional pedagogical effect across 

technical, cognitive, and motivational domains. This model 

operationalizes an integrative approach to physical 

education that aligns with contemporary educational 

paradigms and learner engagement mechanisms. Prospects 

for future research: Future research should focus on 

longitudinal studies to assess the sustainability of the 

observed outcomes and to examine delayed or cumulative 

effects of hybrid instruction over time. Moreover, further 

empirical inquiry is warranted to explore the adaptability 

and effectiveness of the hybrid model across varied 

physical disciplines, educational levels, and demographic 

profiles. 

Keywords Immersiveness, Pedagogical Model, 

Hybrid Model, Testing, Analysis, Comparison, Definition 
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1. Introduction

Table tennis, recognized as one of the most dynamic and 

accessible disciplines of sport, holds a significant position 

within the framework of physical education for the student 

youth [1]. Its educational potential lies not only in the 

cultivation of special motor skills, but also in the 

development of key values of physical culture, such as 

perseverance, self-control, responsibility, and team 

interaction [2]. In the context of digitalization of education, 

the pursuit of innovative teaching methods that combine 

traditional practices with technological advancements, in 

particular immersive virtual reality tools, is gaining 

momentum [3]. 

In this light, table tennis is gaining importance not only 

as an academic subject, but as a holistic educational 

environment capable of integrating physical activity, 

information and communication technologies, and 

educational influence into a single system [4]. Against this 

backdrop, the scientific search for effective models of 

organizing the educational process is relevant, whereby 

table tennis is considered as a holistic educational context, 

ensuring a harmonious combination of students' technical 

advancement with the cultivation of value orientations in 

the field of physical culture [5]. 

The purpose of the study is to experimentally 

substantiate the effectiveness of table tennis as an 

educational context for the formation of physical culture 

values in students through a comparative analysis of 

classical, immersive, and hybrid learning models, with an 

emphasis on the development of technical skills, 

motivational engagement and value attitudes towards 

physical activity. 

To achieve the specified purpose, the following tasks 

were addressed: 

 to conduct a targeted selection of participants for the 

experiment, considering their initial levels of gaming 

preparedness, 

 to form three equal groups to implement diverse 

educational programs, 

 to develop and implement classic, immersive, and 

hybrid models of teaching table tennis, 

 to conduct an empirical test of the training programs 

effectiveness based on the results of a repeated 

tournament, 

 to carry out a comparative analysis of the results in 

order to identify the most effective model for fostering 

physical culture values in students. 

2. Literature Review

As follows, we shall undertake a comprehensive 

examination of scholarly publications dedicated to the 

exploration of table tennis as a vital component of physical 

culture among students. 

First and foremost, Wang, et al. [6] ascertained that the 

educational initiatives of the ITTF Museum proficiently 

embody the principles of physical education through a 

meticulously structured methodology adhering to the CIPP 

model. The results obtained emphasize the importance of 

the cultural and educational context of table tennis in 

fostering the motivation and value orientations of student 

youth. 

The cultivation of physical education values through 

table tennis among students is further substantiated by the 

findings of Guemri & Souid [7], who showed that the 

practice of table tennis combined with the educational 

game "Flow-Game" helps improve students’ concentration, 

especially among women. This confirms the potential of 

table tennis as a means of fostering cognitive and value 

components of physical culture in a university environment. 

Research on pedagogical methodologies within the ping-

pong paradigm reveals that Dartini, et al. [8] discovered 

that the implementation of the flipped classroom model in 

table tennis instruction yields a statistically significant 

enhancement in student learning outcomes when 

juxtaposed with traditional pedagogical approaches (p = 

0.04 < 0.05). The data obtained confirm the effectiveness 

of integrating blended learning as a tool for cultivating 

physical culture values by enhancing student engagement 

and performance. 

Zhang [9] extends positive practice to other categories of 

learners and demonstrates that integrating table tennis into 

extracurricular activities and competitive practice 

contributes to sustainable acquisition of sports skills and 

increased student motivation. This emphasizes the role of 

systematic educational work as a factor in the cultivation of 

physical culture values in the educational environment. 

The research domain of table tennis was further 

broadened by Sunday et al. [10], who investigated the 

mutual influence of immersive technology and physical 

education, demonstrating that training within a tangible 

environment significantly enhances virtual reality table 

tennis skills. Eventually, this confirms the relationship 

between physical activity and digital sports experience. 

The results obtained demonstrate the potential of VR as an 

innovative means of cultivating students’ physical culture 

values, provided that the environment is technically 

enhanced. 

A similar impact of technological tools is noted by Ihsan, 

et al. [11], who found that teaching table tennis using an 

interactive media wall significantly improves students’ 

technical skills, particularly in performing the forehand 

stroke. The results indicate the effectiveness of interactive 

methods as a means of cultivating motivation and value 

attitudes towards physical education in the student 

environment. 

Furthermore, Lai et al. [12] discovered the possibilities 

of studying ping-pong through sports equipment and 

proved the effectiveness of using a racket with integrated 

wireless sensors based on triboelectric nanogenerators for 

accurate analysis of table tennis strokes. The results 

obtained confirm the potential of intelligent sports 
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equipment as a means of improving the quality of learning 

and cultivating physical culture values through 

technologically oriented self-reflection. 

The idea of adhering to and developing classical 

methods is corroborated by Yao [13], who suggests that the 

use of the multi-ball method in table tennis training 

facilitates a significant enhancement in technical training, 

physical endurance, and adaptability of students to 

competitive activities. The results obtained confirm the 

effectiveness of this approach as a pedagogical tool for 

cultivating sustainable physical culture values in the 

context of university education. 

Similarly, Thuy An, et al. [14] maintain that there are 

unexplored aspects of classical teaching methods and 

identify five specialized technical and four physical 

exercises aimed at improving students’ foot coordination 

while playing table tennis. The results underscore the 

importance of the targeted development of technical 

training as a factor in cultivating the physical culture and 

professional self-realization of student youth. 

On the other hand, Kim, et al. [15] expose the health 

benefits of ping-pong training, in particular by proving that 

an eight-week table tennis training program with a task-

oriented approach significantly improves visual perception 

and motor performance in adolescents with impaired 

coordination. In fact, the results obtained validate the 

effectiveness of table tennis as a means of developing 

psychophysical qualities and cultivating physical culture 

values in specialized educational settings. 

That being said, the analysis of the reviewed studies 

demonstrates the contradiction between classical and 

innovative methods of teaching table tennis as a means of 

cultivating the students’ physical culture values. Thus, on 

the one hand, the aforementioned traditional approaches, 

including multi-ball training, development of technical 

coordination, and use of reflective surfaces, have proven 

effective in developing sustainable motor skills, endurance, 

and discipline. On the other hand, innovative methods such 

as the flipped classroom, VR environments, sensory 

equipment, and immersive educational games emphasize 

interactivity, personalization of learning, and the 

development of self-reflection and digital competence, 

which fosters other (e.g. cognitive, motivational, and 

communicative) values of physical education. Hence this 

creates a need for pedagogical coordination of the said 

approaches, with the aim of seamlessly integrating them, 
having potential for the holistic development of the 

student’s personality. 

3. Methods and Materials

3.1. Research Procedure 

The flowchart of the current study is given below (Figure 

1). 

Figure 1.  The step-by-step research flowchart. Source: created by the 

authors 

3.2. Methods 

The methods employed in the present study were as 

follows: 

1. The method of forming an experimental environment,

which involved the targeted selection of participants

based on the initial skill level of gaming readiness. In

order to ensure homogeneity of the sample for further

comparative analysis, participants were pre-tested in

a gaming tournament, after which three equal groups

were formed for the experimental implementation of

different learning models.

2. A method of forming experimental educational

programs, which involves the development and

targeted implementation of variable educational

models in the juxtaposed groups. Separate programs

were created for the three groups: the first was based

on classical methods, the second on immersive VR

learning, and the third on a hybrid program that

combined both approaches, taking into account their

strengths.

3. A method of empirical testing of experimental

educational programs, which involves evaluating the

effectiveness of different approaches based on a

comparison of practical results. After the completion

of the three-month training cycle, a follow-up
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tournament was conducted in all groups, the outcomes 

of which allowed registering the changes in the level 

of game readiness and quantitatively comparing the 

impact of each training program. 

4. A method of comparative analysis of empirical testing 

results, which involves quantitative and qualitative 

comparison of the effectiveness of different training 

approaches. Comparison of the game performance 

dynamics across the control and experimental groups 

allowed assessing the advantages of the hybrid 

learning model in terms of increasing technical 

indicators, as well as the formation of motivational 

and value orientations in students. 

3.3. Sample 

The sample consists of students of Kyrgyz State 

University named after I. Arabaev, who are divided into 3 

groups (with equal gender distribution) in a randomized 

manner (Table 1). The selection to the general group 

totaling 194 people was carried out by the cut-off method 

based on rating (success in playing ping-pong according to 

standard rules) among the university students. The duration 

of experimental training was 3 months. Each teaching 

method was evaluated drawing upon the tournament results 

between the designated groups. 

3.4. Tools 

The following methods of teaching table tennis were 

used to teach a specific sample of students (Table 2). 

Statistical analysis of the performance of each of the 

three groups participating in the study was conducted 

utilizing Microsoft Excel software. 

Table 1.  The characteristics of the students’ sample participating in the study concerning the methods for teaching table tennis 

Group number Group type Teaching methods Number of students in the group 

1 Control group Classical 35 people 

2 Experimental group "A" Immersive 35 people 

3 Experimental group "B" Hybrid 35 people 

Source: created by the authors 

Table 2.  The characteristics of the employed table tennis teaching methods during the experimental period 

Group 

number 
Group type 

Teaching 

methods 
Brief description of the method 

Link to detailed 

description 

1 
Control 

group 
Classical 

Classical methods of teaching table tennis encouraged the gradual 

formation of technical skills through repetitive exercises, multi-ball 

training, demonstration of techniques, correction of errors on part of 

the teacher, and control games in pairs. The primary focus was on 

developing coordination, accuracy, endurance, and adherence to 

performance technique. 

Thomas & Mousset 

[16]; Ikwatunnas [17]; 

Hidayat & Falaahudin 

[18] 

2 
Experimental 

group "A" 
Immersive 

Immersive table tennis training methods using Oculus Touch (a 

virtual racket) and the Oculus Rift S system involved simulating a 

full-fledged gaming environment in VR space. Students interacted 

with a virtual ball and opponent using controllers that accurately 

simulated hand movements and stroke trajectories, which contributed 

to the development of technique, reaction, coordination, and spatial 

perception. 

Ma, et.al, [19]; 

Skopek, et al., [20]; 

Minal, et al., [21] 

3 
Experimental 

group "B" 
Hybrid 

The hybrid method of teaching table tennis to students involved 

combining 50% of the teaching time devoted to the application of the 

most effective classical techniques (multi-ball training exercises, 

development of technical skills, correction of techniques) with 50% 

of the time allocated to immersive learning using VR technologies 

(Oculus Rift S, Oculus Touch virtual racket). This approach ensured 

synergy between the motor, cognitive, and emotional components of 

training, contributed to increased motivation for classes, improved 

results, and the formation of physical culture values in the 

educational environment. 

Suggested by the 

authors 

Source: created by the authors 
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4. Results 

According to the research flowchart (Figure 1), among 

representatives of a defined total sample (Sample) the 

participants were selected for further research on teaching 

methods and the teaching context of table tennis. The 

selection was carried out during an improvised tournament 

among 194 participants, during which 105 students were 

selected, whose total result after 5 table tennis games was 

≤ 40 points (Figure 2). 

According to the selection results (Figure 2), the 

resulting group of students was divided into three groups 

with the same number of participants, for whom in-depth 

tennis training was conducted for 3 months using 3 

different programs: classical methods (Figure 3), 

immersive methods (using Oculus Touch (virtual racket) 

and Oculus Rift S system) (Figure 4) and hybrid methods 

(an educational program developed within the framework 

of the current study, which includes both classical (the most 

effective) and immersive methods of forming professional 

ping-pong skills) (Figure 5). 

 

Figure 2.  Results of the students’ selection for participation in the experiment (average performance result ‒ 41.963 points). Source: created by the 

authors 

 

Figure 3.  Training scheme for the control group students using classical methods of teaching tennis. Source: created by the authors 
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Figure 4.  Training scheme for students of the experimental group “A” 

using immersive methods of teaching tennis. Source: created by the 

authors 

 

Figure 5.  Training scheme for students of the experimental group “B” 

using hybrid methods of teaching tennis. Source: created by the authors 

Following the experimental period of ping-pong training, 

another tournament was held between the designated 

groups, the results of which allowed us to determine the 

effectiveness of each method under study (Figure 6 - Figure 

8). 

 

Figure 6.  Performance of the control group after the second tennis tournament (average performance result‒ 46.686 points). Source: created by the 

authors 
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Figure 7.  Performance of the experimental group “A” after the second tennis tournament (average performance result ‒ 47.943 points). Source: 

created by the authors 

 

Figure 8.  Performance of the experimental group “B” after the second round of table tennis tournament (average performance result‒ 51.657 points). 

Source: created by the authors 

According to the results of the second round of the table 

tennis tournament (after experimental training), it was 

found that for all 3 selected groups there is a tendency to 

improve game skills, while in the control group the game 

efficiency increased by 11.252%, in the experimental 

group "A" - by 14.248%, and in the experimental group "B" 

- by 23.099%. Nevertheless, the effectiveness of the 

proposed hybrid methods of teaching ping-pong reached 

the highest result, in particular it was better than classical 

methods by 2.1 times and immersive methods by 1.6 times 

(Figure 9). 

Analysis of the results obtained (Figure 9) indicates the 

differentiated effectiveness of the applied methods of 

teaching table tennis. In particular, the 11.252% increase in 

game performance in the control group may be due to the 

effect of repetition and adaptation to the tournament format; 

however, the recorded increase is the lowest among the 

three groups, indicating the limited effectiveness of 

exclusively classical methods in short-term dynamics. 

Accordingly, the improvement in experimental group "A" 

by 14.248% demonstrates a moderate advantage of 

immersive learning, which activates cognitive engagement; 

however, without systematic strengthening of motor skills, 

it does not provide optimal performance gains. The highest 

increase of 23.099% in group "B" objectively confirms the 

effectiveness of the hybrid model, which combines the 

technical basis of classical methods with the motivational 

and cognitive advantages of an immersive environment. 

The efficiency values (2.1 for classical and 1.6 for 

immersive methods relative to the hybrid model, 



860  Table Tennis as an Educational Context for Cultivating Students' Values of Physical Culture  

 

accordingly) quantitatively demonstrate the advantage of 

the integrated approach and the feasibility of its 

implementation in the practice of teaching physical training 

in educational institutions. 

Additionally, it should be noted that the growth rates of 

performance in the group with the hybrid approach not only 

quantitatively exceed similar indicators of other 

methodological approaches, but also demonstrate the 

stability of the impact on various components of game 

activity, such as technical, coordination, and perceptual. 

The above result indicates a synergistic effect of combining 

motor training with digital immersion, which ensures both 

the formation of stable motor skills and the development of 

cognitive regulation and adaptive thinking. From this 

perspective, the hybrid model can be considered as a 

pedagogically robust and scientifically verified approach to 

implementing the educational process, focused on 

enhancing the quality of student training in the field of 

physical education. 

To enhance the interpretative clarity of the obtained 

results and respond to the identified recommendation 

regarding explicit comparison, a structured synthesis of the 

performance and motivational outcomes across the three 

instructional models—classical, immersive, and hybrid—

is presented below. Table 3 consolidates empirical data 

from the experimental phase and provides a comparative 

analysis of both technical performance (average score gain 

and percentage growth) and motivational engagement 

(qualitative indicators of involvement and internalization 

of values). This allows for a more nuanced understanding 

of the pedagogical efficacy of each method within the 

educational context of table tennis instruction. 

 

Figure 9.  Comparative analysis of the second round of table tennis tournament. Source: created by the authors 

Table 3.  The characteristics of the employed table tennis teaching methods during the experimental period 

Instructional 

Model 

Average Performance 

Gain(pre/post training, points) 

Performance 

Growth(%) 

Technical 

Impact 

Motivational 

Engagement 
Overall Pedagogical Efficiency 

Classical 

(Control) 
41.963 → 46.686 +11.252% Moderate Low Baseline 

Immersive 

(Group A) 
41.963 → 47.943 +14.248% Moderate High +1.3× vs. classical 

Hybrid 

(Group B) 
41.963 → 51.657 +23.099% High Very High 

+2.1× vs. classical+1.6× vs. 

immersive 

Source: created by the authors 
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The synthesized results presented in the table confirm 

the differentiated pedagogical impact of the evaluated 

instructional models. While the classical approach yields 

measurable improvements through structured repetition, its 

motivational impact is limited. The immersive model 

introduces cognitive novelty and heightened engagement 

but lacks sufficient motor reinforcement to maximize skill 

acquisition. In contrast, the hybrid model demonstrates 

both the highest technical efficacy and motivational 

resonance, confirming the synergistic advantage of 

integrating classical motor training with immersive digital 

tools. These findings substantiate the pedagogical value of 

hybrid instruction and support its targeted implementation 

in modern physical education curricula as a means of 

cultivating both performance competence and sustainable 

value orientations among students. 

Thus, the results obtained confirm that the effectiveness 

of teaching methods directly affects not only the 

development of technical skills, but also the assimilation of 

key values of physical culture, such as perseverance, self-

control, responsibility, and result orientation. The greatest 

increase in the hybrid group indicates that the combination 

of traditional and digital approaches ensures deeper 

personal involvement of students, activates reflective 

mechanisms, and contributes to the formation of internal 

motivation for systematic physical activity, which is the 

foundation for the formation of sustainable value 

orientations in the field of physical culture. 

5. Discussion 

The findings of the present study are now examined in 

relation to relevant literature within the current landscape 

of scientometric research. 

In contrast to the study by Ma et al. [22], which 

emphasizes the technical accuracy of AI systems, the 

current study confirmed the superiority of the hybrid model 

in shaping game performance and physical culture values. 

Despite the high accuracy of error recognition, the AI 

approach is inferior in terms of its comprehensive impact 

on students' motivational and cognitive development. 

Further, the current study documented the advantages of 

the hybrid model in shaping motivational-cognitive 

components as compared to the results of Liu [23], where 

the focus was on automated technical improvement. 

Eventually, both approaches elevate learning effectiveness, 

but a hybrid combination of methods provides a broader 

pedagogical impact. 

Next, Long's [24] results demonstrate technological 

effectiveness in movement recognition, while the current 

study demonstrates the pedagogical effectiveness of the 

hybrid model in shaping physical culture values. The 

considered methods demonstrate effectiveness, but differ 

in the influence vectors - technical optimization versus 

personal development. 

According to Luo & Li [25], the increase in performance 

is due to the motivational impact of the ARCS model, while 

in the current study, it is due to the effect of methodological 

synergy of the hybrid approach. In the first case, the 

psychological component dominates, while in the second it 

is a combination of cognitive, technical and value influence. 

In light of the above, Kong & Li [26] obtained an 

increase in efficiency due to long-term physical adaptation 

to loads that affected the athletes' energy systems. In the 

first case the effectiveness is explained by metabolic 

adaptation, whereas in the second case it is explained by 

pedagogical optimization of the structure of educational 

influence. 

In Xu & Liang [27], the key resource for educational 

impact was the digital accessibility of content and the 

modification of the educational space through MOOCs, 

which focused mainly on information enrichment. 

Conversely, in the current study effectiveness was 

determined not only by access to knowledge, but by its 

transformation into action through a combination of motor 

experience and immersive interaction within a hybrid 

approach. 

Interesting content was also obtained by Ma et al. [28], 

who show enhanced ping-pong performance by visually 

reinforcing motor actions through the avaTTAR AR 

system, which provides a multi-perspective visual 

representation of the technique. It is worth mentioning that 

the results of the current study prove that improving table 

tennis performance is achieved not only through movement 

correction, but also through the pedagogical integration of 

technical, motivational, and cognitive influences within a 

hybrid model, which ensured higher dynamics of 

educational progress. 

Furthermore, Shuping, et al. [29] achieved improvement 

in table tennis skills through simulation animation and 

online experience sharing platforms, which facilitated the 

mastery of complex techniques by amateurs. In the current 

study, effectiveness was due not only to the visualization 

of individual techniques, but rather to the complex effect of 

a hybrid method that combined targeted technical training 

with immersive engagement in an educational environment. 

In Peng & Kim [30], the effectiveness of ping-pong is 

linked to the use of deep learning to monitor heart rate as 

an indicator of the psychological state of players. In the 

current study, game performance was ensured by the 

pedagogical integration of technical, motivational, and 

cognitive components within hybrid learning. 

It is worth noting that Wu, et al. [31] obtained a positive 

effect from functional training, which contributed to the 

rapid improvement of specialized physical indicators in 

students. In contrast, in the current study, the advantage 

was not only in the increase in gaming efficiency, but also 

in the formation of motivational and value orientations 

through the combination of classical and digital methods in 

a hybrid format. 

A general conclusion that emerges from the comparative 

analysis of the reviewed literature and the findings of the 

present study is that contemporary research on table tennis 
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training predominantly emphasizes isolated components—

such as technical refinement, automated error correction, 

functional conditioning, or motivational enhancement. In 

contrast, the current study empirically demonstrates that 

the integration of classical pedagogical methods with 

immersive digital technologies within a hybrid 

instructional model yields a more holistic effect, 

simultaneously fostering technical proficiency, cognitive 

development, and value-based orientation among students. 

This integrative approach thus appears more pedagogically 

effective within the framework of modern physical 

education. 

5.1. Limitation 

The three-month duration of the experimental phase 

constitutes a substantive methodological limitation, as it 

constrains the capacity to assess the long-term stability, 

sustainability, and potential delayed effects of the hybrid 

model. Although the study confirmed short-term efficacy, 

the absence of longitudinal data restricts conclusions 

regarding the persistence or evolution of observed 

outcomes over time, thereby reducing the internal temporal 

validity of the intervention. 

Furthermore, the restricted demographic composition of 

the sample—limited by age and occupational 

homogeneity—narrows the generalizability of the results. 

Extrapolation to broader populations or alternative contexts 

remains speculative without targeted empirical validation. 

Future research should incorporate longitudinal designs 

and engage more diverse participant cohorts to ensure 

greater external validity, ecological representativeness, and 

robustness of the findings. 

Beyond temporal constraints, the generalizability of the 

study’s findings is limited by the demographic and 

contextual specificity of the sample, which consisted of a 

relatively homogeneous group in terms of age, educational 

background, and institutional setting. Such homogeneity 

restricts the ecological validity of the results and raises 

concerns about their applicability across diverse 

educational environments, including schools with varying 

resource levels, pedagogical cultures, or student 

populations with different physical, cognitive, or 

motivational profiles. To strengthen the external 

applicability of the hybrid model, future research should 

prioritize cross-institutional studies, stratified sampling 

across multiple demographic variables, and context-

sensitive adaptation of the intervention. This would 

facilitate a more nuanced understanding of how the hybrid 

model performs under heterogeneous educational 

conditions and inform scalable implementation strategies. 

5.2. Recommendations 

The results of the study provide an empirical basis for 

revising and modernizing physical education curricula by 

integrating classical approaches with digitally enhanced 

methodologies. Educational institutions are encouraged to 

adopt a structured hybrid model that combines traditional 

motor learning techniques with interactive digital tools 

(e.g., motion tracking, gamified feedback systems, or 

immersive instructional platforms) to enhance engagement, 

personalize learning trajectories, and improve skill 

acquisition. 

To ensure effective implementation, it is recommended 

that institutions develop faculty training programs that 

focus on hybrid pedagogy, invest in accessible digital 

infrastructure, and incorporate adaptive assessment 

frameworks capable of capturing both physical 

performance metrics and affective-cognitive outcomes. 

Such a model not only fosters the development of technical 

competencies but also reinforces the core values of 

physical culture, including self-discipline, perseverance, 

and intrinsic motivation toward active lifestyles. The 

integration should be iterative and evidence-based, 

allowing for continuous refinement through feedback and 

longitudinal monitoring. 

6. Conclusions 

As a result of empirical testing of the effectiveness of 

various methods of teaching table tennis among university 

students, statistically significant differences were found 

between the control and experimental groups. Thus, of the 

194 participants in the tournament, 105 students with an 

average score of 41.963 points were selected for the 

principal study. Those were divided into three equal in 

number groups: control (classical learning), experimental 

group "A" (immersive learning using VR technologies), 

and experimental group "B" (hybrid learning). 

Following the completion of the three-month training 

cycle, it was found that the average performance in the 

control group increased to 46.686 points (+11.252%); in 

group "A" - to 47.943 points (+14.248%); in group "B" - to 

51.657 points (+23.099%). 

Notably, the hybrid model demonstrated the highest 

efficiency, which was 2.1 times more effective than the 

classic model and 1.6 times more effective than the 

immersive model. This approach provided not only an 

enhancement in technical training, but also a stable impact 

on the coordination, perceptual as well as motivational and 

value components of physical development. As can be seen, 

this confirms the pedagogical feasibility of integrating 

classical and digital teaching methods in the formation of 

physical culture values in the student environment. 

Scientific novelty. For the first time, the effectiveness of 

a hybrid model of table tennis training, which combines 

classical and immersive methods and provides a 

comprehensive impact on the technical, cognitive, 

motivational and value components of students' physical 

training, was substantiated and experimentally confirmed. 

Practical value. The findings of the study can be 
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leveraged to enhance and modernize physical education 

curricula within institutions of higher learning, in particular 

to implement effective training models that contribute to 

the simultaneous development of technical game skills as 

well as the formation of key values of physical culture. 
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