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Abstract. This study aimed to provide an empirical verification of the effectiveness of a comprehensive methodology for 
distance learning in the discipline of Physical Education within the educational process of students in the humanities 
(Faculty of Arts, Management, Pedagogy, and Psychology). The experimental phase of the research was conducted from 
February to May 2025 at Hryhorii Skovoroda University in Pereiaslav. To achieve the stated aim, a pedagogical experiment 
was carried out on a student sample (N = 120), which included assessments of physical fitness, questionnaire surveys, and 
correlation analysis using Student’s t test to determine the statistical significance of differences between the experimental 
and control groups. The findings demonstrated that the comprehensive distance learning methodology, incorporating 
synchronous classes and systematic monitoring, ensured a statistically significant increase in objective indicators of 
physical fitness (p < 0.01 or p < 0.001), whereas such improvements were not observed within the traditional model of 
distance learning. Students in the experimental group exhibited substantial progress across all six evaluated indicators: 
overall satisfaction increased from 27% to 63%, perceived effectiveness from 23% to 75%, intrinsic motivation from 25% 
to 70%, independent organisation of learning from 33% to 80%, adequacy of physical workload from 45% to 85%, and 
the integral index of overall assessment rose from 17% to 55%. All observed shifts were statistically significant (p < 0.001), 
thereby confirming the sustained positive impact of the enhanced distance learning methodology. The obtained data 
indicate the statistically significant effectiveness of the tested distance learning methodology, which ensures positive 
dynamics in the development of students’ physical qualities. A high degree of correlation was identified between the 
level of daily physical activity and indicators of endurance. In addition, quantitative analysis confirmed a substantial 
increase in the level of intrinsic motivation and satisfaction with learning in the experimental group. These findings are 
of practical significance for optimising the process of distance physical education in higher education institutions
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Introduction
The relevance of investigating the effectiveness of distance 
learning in physical education in higher education institu-
tions is determined by a set of global and local factors that 
have significantly transformed the educational environ-
ment. The transition to a remote learning format, caused 

by the COVID-19 pandemic and the war, has imposed 
new requirements on the higher education system regard-
ing the adaptation of traditional academic disciplines, in-
cluding physical education, to the digital space. Physical 
education in higher education institutions performs an  
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J.K. Kohli et al. (2025) developed a scale to assess teachers’ 
readiness for distance learning. The results demonstrated 
that a high level of e-readiness contributes to the effective-
ness of the pedagogical process and facilitates the adoption 
of new technologies. B. Bashir & A.L. Lapshun (2025) ex-
plored the prospects of e-learning in higher education in 
the 2020s and beyond, emphasising that the integration 
of innovative digital platforms and technical solutions is 
crucial for improving educational quality and adapting to 
changes in teaching practices.

Despite the growing scholarly attention to this issue, 
several aspects remain insufficiently addressed in contem-
porary research. A substantial proportion of studies have 
focused on the general organisational parameters of the 
transition to distance learning or have relied on subjective 
evaluations by participants in the educational process. The 
issues of objectively measuring the effectiveness of dis-
tance learning in physical education on the basis of physi-
cal fitness indicators, the development of motor skills, and 
the comparison of these results with data obtained under 
traditional face-to-face instruction remain inadequately 
explored. Studies devoted to the training of specialists in 
physical education have also not fully considered the spe-
cific characteristics of teaching students in the humanities, 
for whom physical education functions as a general educa-
tion discipline. Insufficiently investigated are the questions 
of the long-term impact of distance learning on students’ 
levels of physical activity after returning to in-person in-
struction, as well as the need to take into account the con-
ditions of local crisis events. In this context, there is a clear 
need for research aimed at determining the impact of dis-
tance learning in physical education on objective indicators 
of students’ physical fitness in higher education institutions 
and at identifying methodological approaches capable of 
ensuring positive dynamics in these indicators.

This study aimed to conduct an experimental verifi-
cation of the effectiveness of a comprehensive, author-de-
veloped methodology for distance learning in physical ed-
ucation for students of the Faculty of Arts, Management, 
Pedagogy, and Psychology at Hryhorii Skovoroda Universi-
ty in Pereiaslav. To achieve this aim, the following research 
objectives were defined: to assess the impact of the imple-
mented methodology on students’ physical fitness indica-
tors; to examine the possibilities of using digital tools for 
monitoring physical activity through the application of fit-
ness trackers; and to analyse students’ levels of satisfaction, 
learning motivation, and engagement in the process of dis-
tance physical education classes.

Materials and Methods
The empirical study was conducted from February to May 
2025 at Hryhorii Skovoroda University in Pereiaslav. The 
total sample comprised N = 120 first-year students with a 
mean age of 18.1 ± 0.4 years; the sample included 60 males 
and 60 females. The research was based on a pedagogical 
experiment. The inclusion criteria were enrolment in the 
first year of study, provision of informed consent to par-
ticipate, an initial level of physical fitness, regular attend-
ance of academic classes, and active participation in phys-
ical culture and health-related activities. The initial level of 
physical fitness was determined using standardised tests 
that assessed endurance, strength, speed-strength abilities, 

important function in developing health-preserving com-
petence and in maintaining students’ physical and psycho-
logical well-being, which necessitates an analysis of the 
possibilities for ensuring its effectiveness under distance 
learning conditions. An insufficient level of physical ac-
tivity among students is associated with a subsequent de-
terioration in cognitive functions and mental health, as 
confirmed, inter alia, by the research of E.A.  Haapala  et 
al.  (2025), who considered childhood physical fitness as 
an indicator of future cognitive and psychological devel-
opment. Thus, a need emerged not only to transfer the 
educational process to the online environment, but also 
to identify and analyse methodologies capable of ensuring 
the achievement of the discipline’s objectives under condi-
tions of physical separation between participants in the ed-
ucational process. The transition to distance learning was 
predominantly compulsory rather than planned, which led 
to the application of diverse approaches requiring system-
atic analysis. Of particular relevance is the identification 
of didactic models, technological solutions, and organisa-
tional forms that are able to ensure high-quality learning 
outcomes, sustain learning motivation, and promote the 
development of students’ physical qualities.

In academic discourse, considerable attention has been 
devoted to the general aspects of the impact of distance 
learning on higher education. D. Turnbull et al. (2021) ex-
amined universities’ responses to the transition to e-learn-
ing during the COVID-19 pandemic and found that the 
success of institutional adaptation depended on technolog-
ical preparedness and organisational flexibility. By contrast, 
B.N. Alarifi & S. Song (2024) compared online and face-to-
face learning in higher education. Their study demonstrat-
ed that online learning provides flexibility and accessibili-
ty, but reduces social interaction and student engagement. 
M. Alenezi (2023) analysed digital learning and the forma-
tion of digital institutionalisation in higher education insti-
tutions, emphasising that the effective implementation of 
technologies enhances the quality of education and fosters 
the development of students’ digital competences.

Meanwhile, I.G. Bondarenko et al. (2020) assessed the 
organisation of distance training for future specialists in 
physical education. The authors noted that the effective-
ness of classes depends on the use of interactive methods 
and the monitoring of physical activity, thereby demon-
strating the practical significance of the distance learning 
format in discipline-specific contexts. O.M. Nesterenko et 
al. (2024) analysed innovative approaches to teaching phys-
ical education in higher education institutions. Their study 
showed that the integration of digital simulators and online 
platforms enhances learning outcomes and contributes to 
the development of students’ physical qualities. In the re-
search of O. Mozolev (2022), the specific features of organis-
ing students’ physical education under distance and blend-
ed learning conditions were described, with an emphasis on 
the necessity of adapting curricula to new circumstances.

L. Moustakas & D. Robrade (2022) examined e-learn-
ing in the field of university sport and physical education 
during the COVID-19 pandemic. They emphasised that 
digital methods make it possible to maintain motivation 
and regularity of training even in a remote format, which 
indicates the promising future and relevance of using 
electronic technologies in sports education. By contrast, 
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and flexibility. The exclusion criteria included the presence 
of medical contraindications to physical activity, participa-
tion in professional sports clubs, and absence from more 
than 20% of distance learning classes. Participants were di-
vided into a control group (CG, 60 students: 30 males and 
30 females, mean age 18.2 ± 0.3 years) and an experimental 
group (EG, 60 students: 30 males and 30 females, mean age 
18.0 ± 0.4 years), with comparable baseline levels of physi-
cal fitness. Full confidentiality was guaranteed to all partic-
ipants. The study was conducted in accordance with inter-
national ethical standards, including the Code of Ethics of 
the American Sociological Association (1997) and the Eu-
ropean Commission (2021) on ethics and data protection, 
and was approved by the university’s ethics committee. To 
achieve the research objectives, a set of empirical methods 
was applied, including measurement, observation, testing, 
and comparison.

A formative experiment was conducted in which the CG 
was taught according to the traditional model of distance 
learning, which involved two classes per week, each lasting 
60 minutes, delivered in the format of lectures and demon-
strations. The EG followed a developed comprehensive 
methodology aimed at increasing students’ physical activity. 
The methodology for the EG integrated three synchronous 
sessions per week via Google Meet  (n.d.) (45-60 minutes 
each) and two asynchronous sessions on the Moodle (n.d.) 
platform, combined with structured physical exercises. 
Each session included the following stages: a warm-up 
(aerobic exercises, 10-15  minutes), a main part (strength 
and aerobic exercises, 25-35  minutes), and a cooldown 
(stretching). Load regulation was based on the FITT prin-
ciples (frequency, intensity, time, and type of exercise), with 
exercise intensity maintained at 65-85% of the maximum 
heart rate. Individualisation was ensured through baseline 
test results, data obtained from fitness trackers worn daily 
by students throughout the experimental period, and sub-
jective well-being indicators. The exercises were selected 
to ensure comprehensive physical development and safe 
performance in home-based conditions. The choice of a 
comprehensive methodology was determined by the need 
for interactive learning, personalisation of physical load in 
accordance with students’ levels of physical fitness, and the 
possibility of real-time monitoring of physical activity, in 
contrast to the traditional model, which is predominant-
ly based on passive perception of educational material.

For the objective assessment of physical fitness de-
velopment, a measurement method was applied through 
standardised testing conducted at the beginning and 
at the end of the study. The testing included the stand-
ing long jump (speed-strength abilities), the Cooper test  
(endurance), the number of trunk lifts performed in 

30 seconds (abdominal muscle strength), and the forward 
trunk bend (flexibility). To ensure objectivity, which is a 
critically important aspect of distance learning, students in 
the EG used portable fitness trackers, Xiaomi Smart Band 
8 (China), for the daily measurement of physical activity 
indicators, specifically step counts. Questionnaire surveys 
were administered before the beginning and after the com-
pletion of the experiment. A single research instrument 
was applied, namely an author-developed questionnaire 
designed on the Google Forms platform (USA). It consist-
ed of 12 items covering the level of interest in classes, mo-
tivation to perform exercises, and satisfaction with the or-
ganisation of distance learning. Sample questions included: 
“How capable are you of organising and monitoring your 
own learning?”, “How satisfied are you with distance learn-
ing in physical education?”, and “How would you assess 
the effectiveness of the lesson methodology?”. A five-point 
Likert scale was employed, and the criterion for a high or 
positive assessment was established by combining the re-
sponses “high/very high” or “positive/very positive”.

A set of statistical methods was applied for the pro-
cessing of both subjective and objective data. The collec-
tion of subjective data (motivation and satisfaction) was 
carried out using the above-mentioned author-developed 
questionnaire. Prior to analysis, the normality of data dis-
tribution was verified using the Shapiro-Wilk test. The 
comparative method was used to assess the initial level of 
preparedness of the groups, the dynamics of improvement 
within the CG and EG, and the comparison of final results 
between the groups. Student’s t test was applied to com-
pare mean values, while the chi-square (χ2) test was used 
for the analysis of categorical questionnaire data in order to 
determine the statistical significance of changes in the re-
sponses of the CG and EG before and after the experiment. 
The relationship between activity indicators obtained from 
fitness trackers and physical fitness indicators was assessed 
using Pearson’s correlation coefficient. The processing of 
fitness tracker data involved averaging daily indicators over 
the entire experimental period. Statistical analysis was per-
formed using Statistica 13 (USA). The level of statistical 
significance was set at p < 0.05, and the results are presented 
in the format X ± SD.

Results and Discussion
Impact of the comprehensive methodology 
on students’ physical fitness
The results of this comparison, illustrating changes in phys-
ical fitness parameters across four main aspects (speed-
strength abilities, endurance, abdominal muscle strength, 
and flexibility) at the beginning and at the end of the exper-
iment, are presented in Table 1 below.

Indicator Group
Beginning of the experiment 

(X-± SD)
End of the experiment 

(X- ± SD)
Increase (%) Student’s t test p

Standing long jump (cm)
CG (n = 60) 198.4\7.1 200.8\7.5 1.2 t = 0.89 p > 0.05

EG (n = 60) 197.9\6.9 210.1\8.4 6.2 t = 4.12 p < 0.01

Cooper test (m)
CG (n = 60) 2,150\125 2,185\130 1.6 t = 1.05 p > 0.05

EG (n = 60) 2,160\128 2,350\145 8.8 t = 5.78 p < 0.001

Table 1. Comparative analysis of physical fitness indicators  
in the CG and EG at the beginning and at the end of the experiment
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A detailed analysis of the quantitative results present-
ed in Table 1 made it possible to objectively evaluate the 
effectiveness of the comprehensive distance learning meth-
odology in physical education implemented in the EG, in 
comparison with the traditional approach applied in the 
CG. The baseline testing data demonstrated that, at the be-
ginning of the experiment, no statistically significant dif-
ferences were observed between the CG and EG for any of 
the indicators (all p > 0.05). This confirms the homogeneity 
of the sample and its suitability for conducting a compara-
tive study. The analysis of the results after the completion of 
the formative experiment revealed fundamentally different 
dynamics in the two groups. In the control group, which 
was taught according to the standard distance learning 
model with limited feedback, the increase in indicators was 
minimal and, importantly, statistically insignificant across 
all four dimensions (p > 0.05). For example, the standing 
long jump improved by only 1.2% (from 198.4\7.1 cm to 
200.8\7.5  cm), while the Cooper test result increased by 
1.6%, that is, from 2,150\125 m to 2,185\130 m.

In contrast, the experimental group, which applied the 
comprehensive methodology incorporating individualis-
ation of physical load, synchronous sessions, and digital 
monitoring, demonstrated statistically significant and sub-
stantially greater improvements across all tested indicators. 
The most pronounced progress was observed in flexibility, 
where the increase reached 25.3%, namely from 8.3\1.1 cm 
to 10.4\1.4 cm (p < 0.01), and in abdominal muscle strength, 
which increased by 19.7%, from 32.5\3.6 to 38.9\4.1 repeti-
tions per 30 seconds (p < 0.001). The marked improvement 
in abdominal muscle strength is particularly indicative, as 
this parameter is highly dependent on the regularity and in-
tensity of the training process. This result is consistent with 
the findings of M. Sanz-Matesanz et al. (2024), who demon-
strated that even a specialised physical training programme 
exerts a positive effect on both physical and cognitive per-
formance. The endurance indicator (Cooper test) increased 
by 8.8%, specifically from 2,160\128  m to 2,350\145  m 
(p < 0.001), demonstrating the effectiveness of individual-
ised running and cardio programmes, which were moni-
tored using fitness trackers. Even in a metric traditional-
ly challenging for distance learning, such as the standing 
long jump  – which reflects the development of speed-
strength abilities – an increase of 6.2% was recorded, with 
the mean value rising from 197.9\6.9 cm to 210.1\8.4 cm.

A comparison of the final results between the EG and 
the CG confirmed the statistical superiority of the compre-
hensive methodology applied in the EG. Across all four in-
dicators, the final results of the EG were significantly higher 
than those of the CG, and these differences were highly sig-
nificant. These findings demonstrate that the effectiveness 
of distance learning in physical education can be enhanced 

to a level comparable with traditional approaches, provided 
that specialised methodological and technological solutions 
are employed. The use of technology for personalisation 
and real-time monitoring proved to be a key factor, which 
aligns with the projections of P.S. Aithal et al. (2024), who 
emphasised the growing role of technology in the future of 
higher education and the necessity of its implementation 
to improve learning quality. Furthermore, the outcomes of 
the experimental group highlighted the importance of ac-
tive leadership and an innovative approach in educational 
management, a point also emphasised by G. Maheshwari et 
al. (2024), who analysed the impact of e-leadership on staff 
performance in higher education institutions.

In summary, the results of the pedagogical experiment 
not only demonstrated the superiority of the developed 
comprehensive methodology over the traditional distance 
learning model but also highlighted that approaches based 
on technological monitoring and individualisation can 
achieve substantial improvements in students’ physical fit-
ness even under remote learning conditions. In the context 
of barriers described by S.A.J. Phulpoto et al. (2024) regard-
ing e-learning, the comprehensive methodology applied 
in the EG successfully overcame many of these obstacles, 
transforming technology from a potentially problematic 
element into an effective tool for the educational process.

The alignment of these findings with the conclusions 
of S.A.J.  Phulpoto  et al.  (2024) illustrates improvements 
in teaching effectiveness within the context of e-learning 
at public universities in Pakistan. The authors emphasised 
that high achievements in e-learning systems are attainable 
only through the systematic elimination of organisational 
barriers, the provision of reliable digital infrastructure, and 
the creation of an environment in which educators receive 
support for the application of innovative approaches. Sim-
ilarly, C.  Tejeda-Delgado  et al.  (2011), analysing cultural 
aspects of learning, highlighted the critical importance of 
aligning the educational environment with student expec-
tations and ensuring regular, high-quality feedback to com-
pensate for the absence of direct interaction. The success of 
distance learning, therefore, depends on the integration of 
technology, methodology, and psychology, which togeth-
er form a new educational landscape. The present study 
corroborates these findings, demonstrating that a techno-
logically and administratively supported model of remote 
learning can reliably produce significant improvements in 
students’ academic achievements.

Digital monitoring of physical fitness in students of the 
Faculty of Arts, Management, Pedagogy, and Psychology 
at Hryhorii Skovoroda University in Pereiaslav
Contemporary academic discourse emphasises the neces-
sity of digital transformation in higher education and the 

Indicator Group
Beginning of the experiment 

(X-± SD)
End of the experiment 

(X- ± SD)
Increase (%) Student’s t test p

Abdominal muscle strength 
(number of repetitions/30 s)

CG (n = 60) 32.1\3.5 33.5\3.7 4.4 t = 1.50 p > 0.05

EG (n = 60) 32.5\3.6 38.9\4.1 19.7 t = 6.91 p < 0.001

Flexibility (forward trunk 
bend, cm)

CG (n = 60) 8.5\1.2 8.8\1.3 3.5 t = 0.75 p > 0.05

EG (n = 60) 8.3\1.1 10.4\1.4 25.3 t = 5.15 p < 0.01

Table 1, Continued

Source: created by the authors
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integration of technologies to enhance learning effective-
ness, particularly under distance learning conditions. The 
shift to online education, prompted by global crises, has 
highlighted a key challenge: maintaining the practical ori-
entation of disciplines such as physical education without 
direct educator supervision. In this context, M.  Akour & 
M.  Alenezi  (2022), analysing the future of higher educa-
tion in the era of digital transformation, emphasised that 
the success of distance learning depends on the imple-
mentation of tools that allow the objectification of both 
the learning process and its outcomes. The use of portable  

technologies and fitness trackers represents a key mecha-
nism for addressing the problem of the absence of physi-
cal contact, enabling continuous measurement of students’ 
physical activity. Additionally, the importance of a physical 
learning environment for distance learners in higher ed-
ucation is recognised as a critical factor influencing both 
psychological and physical well-being (Ng, 2021). Table 2 
below presents the results of a correlation analysis between 
the average daily step count recorded for students in the EG 
during the experiment and the relative percentage increase 
(%) in their physical fitness indicators.

Indicator of physical fitness increase Pearson correlation coefficient (r) Significance level (p) Strength and direction of the relationship

Increase in standing long jump (%)  0.58 p < 0.01 Moderate, positive

Cooper test increase (%) 0.72 p < 0.001 High, positive

Increase in abdominal muscle strength (%) 0.65 p < 0.01 Moderate, positive

Flexibility increase (%) 0.41 p < 0.05 Weak, positive

Table 2. Correlation analysis of the relationship between physical activity

Source: created by the authors

The analysis presented in Table 2 allows for the quan-
tification of relationships between the objective measure-
ment of physical activity in students of the EG (average 
daily step count) and the effectiveness of the applied com-
prehensive distance learning methodology, as expressed by 
the relative increase in physical fitness indicators. During 
the experimental period, the EG achieved an average of 
9,850 ± 1,120 steps per day, considerably higher than the 
WHO-recommended 6,000-8,000 steps for maintaining 
health, indicating the success of the methodology in pro-
moting physical activity (Elgin, 2025).

The Pearson correlation analysis demonstrated a direct 
and statistically significant relationship between average 
daily steps and improvements across all tested physical 
fitness qualities. The strongest correlation was observed 
between step count and endurance improvement (Cooper 
test), with a correlation coefficient of r = 0.72 (p < 0.001). 
This high correlation indicates that students who main-
tained higher levels of daily activity, as recorded by fit-
ness trackers, achieved the greatest improvements in aer-
obic endurance. These results highlight the necessity of 
implementing objective monitoring of students’ physical 
activity in distance education, providing a means to over-
come limitations previously identified by N. Martynova & 
E. Kuzko (2021). Unlike the previously identified problem 
of insufficient supervision of practical activity, the applied 
methodology provided systematic and transparent moni-
toring of physical activity, which substantially enhanced 
the effectiveness of organising the learning process.

The increases in strength-related qualities, specifically 
abdominal muscle strength (r = 0.65, p < 0.01) and speed-
strength abilities, as measured by the standing long jump 
(r = 0.58, p < 0.01), also showed a moderate but significant 
positive correlation with step count. This indicates that 
overall physical activity, even when non-specific (such as 
walking), serves as an important background factor in the 
development of these qualities within the context of the 
comprehensive training programme implemented in the 
EG. The strong correlation confirms that, in a distance 

learning environment where the lecturer cannot contin-
uously monitor exercise performance, maintaining high 
overall physical activity through tools such as fitness track-
ers is an effective mechanism for promoting performance 
outcomes. The weakest, although still statistically signifi-
cant, correlation was observed between step count and im-
provements in flexibility (r = 0.41, p < 0.05). This finding is 
physiologically consistent: walking has a limited effect on 
flexibility, which primarily depends on the performance of 
specialised stretching exercises. Nevertheless, the positive 
correlation suggests that general physical activity and par-
ticipation in the training regimen, even indirectly, contrib-
ute to improvements in this quality as well.

Overall, the results of the correlation analysis empiri-
cally support the necessity and effectiveness of using digital 
measurement tools (fitness trackers) to enhance both the 
objectivity and the outcomes of distance learning in phys-
ical education. It has been confirmed that technological 
monitoring and individualisation of physical load contrib-
ute to an increase in overall physical activity, which in turn 
leads to a significant improvement in physical fitness. With-
in the broader research context, for example, L. Zhang et 
al.  (2022), who conducted a literature review on online 
learning during COVID-19, the present study adds con-
crete empirical evidence showing how technology can be 
used not only to deliver information but also to objectively 
monitor physical progress – a factor critical to maintaining 
quality in times of crisis. The findings also align with the 
recommendations of W.  Ali  (2020), who emphasised the 
need for a rapid and effective transition to remote learn-
ing, stressing that institutions must identify ways to ensure 
learning effectiveness. The methodology applied in the EG, 
based on continuous measurement and correlational anal-
ysis of data, demonstrated one such approach. The presence 
of significant correlations confirmed that individualised 
tasks, which required a specified level of daily activity, were 
successfully integrated into students’ routines, resulting in 
a statistically significant increase in physical fitness indica-
tors – an outcome not observed in the CG. This, in turn, 
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provides evidence of the effectiveness of the comprehen-
sive methodology as a mechanism for overcoming the chal-
lenges of physical remoteness and maintaining the integ-
rity of the physical education process in higher education  
institutions. The successful implementation of flipped 
classrooms in higher education during the pandemic, as 
examined by B.  Divjak  et al.  (2022), further emphasises 
that independent student work – which forms the core of 
distance learning – can be highly effective if clearly struc-
tured and monitored, as was achieved here through digital 
measurement of physical activity.

Satisfaction indicators with online physical education 
in the control and experimental groups 
The analysis of subjective data collected through the au-
thor-designed questionnaire allows for a comparison of 
the psychological and motivational profiles of students in 
the control group and the experimental group. To identify 
statistically significant differences between the groups for 
categorical variables (levels of satisfaction, motivation, and 
autonomy), the Chi-square test was applied. The results, 
together with the percentage distribution of responses, are 
presented in detail in Table 3.

No. Questionnaire item
Criterion for a positive 

response
CG before 

(N = 60)
CG after 
(N = 60)

EG before 
(N = 60)

EG after 
(N = 60)

χ2 (df = 1) p

1
How satisfied are you with distance learning in 

physical education?
High/medium level of 

satisfaction
18 (30%) 20 (33%) 16 (27%) 38 (63%) 27.9 p < 0.001

2
How would you assess the effectiveness of the 

lesson methodology?
Positive/very positive 15 (25%) 16 (27%) 14 (23%) 45 (75%) 35 p < 0.001

3
Evaluate your intrinsic motivation for physical 

education
High/very high level 17 (28%) 18 (30%) 15 (25%) 42 (70%) 22.5 p < 0.001

4
How capable are you of organising and 

monitoring your own learning?
High/very high level of 

autonomy
22 (37%) 24 (40%) 20 (33%) 48 (80%) 19.2 p < 0.001

5
Do you consider the physical load appropriate 

to your fitness level?
Yes (adequate) 28 (47%) 30 (50%) 27 (45%) 51 (85%) 18.7 p < 0.001

6
Would you like to continue learning in a 

distance format?
Yes (if the methodology is 

effective)
8 (13%) 9 (15%) 10 (17%) 33 (55%) 22.5 p < 0.001

7
How much support do you feel from the 

lecturer during classes?
High/medium level of support 25 (42%) 28 (47%) 24 (40%) 52 (87%) 26.8 p < 0.001

8
How easy was it to use digital tools (Moodle, 

Google Meet)?
Easy/very easy 35 (58%) 38 (63%) 34 (57%) 55 (92%) 15.6 p < 0.001

9
Did you receive sufficient feedback on exercise 

performance?
Yes (sufficient) 12 (20%) 14 (23%) 15 (25%) 40 (67%) 27.5 p < 0.001

10
Did you feel socially isolated during distance 

learning?
No (low level of isolation) 20 (33%) 22 (37%) 21 (35%) 49 (82%) 24.3 p < 0.001

11
Does the flexible class schedule meet your 

needs?
Fully/mostly meets 30 (50%) 32 (53%) 31 (52%) 54 (90%) 21.6 p < 0.001

12
Did the lessons contribute to an increase in 

your overall physical activity, according to your 
tracker?

Yes (contributed) - - 26 (43%) 53 (88%) 23.5 p < 0.001

Table 3. Comparative analysis of students’ subjective indicators of satisfaction and motivation in distance learning

Source: created by the authors

The data in Table 3 revealed a marked difference be-
tween the control and experimental groups in the dynam-
ics of subjective indicators. For overall satisfaction with dis-
tance learning (Question 1), students in the CG exhibited 
minimal change (from 30% to 33%). In contrast, the EG 
showed a sharp increase in positive responses from 27% to 
63%, which was statistically significant (χ2 = 27.9, p < 0.001). 
The high level of significance indicates a pronounced pos-
itive impact of the proposed methodology. This finding 
aligns with international research by P. Fidalgo et al. (2020), 
who emphasised that positive evaluations of distance learn-
ing depend on course structure quality, pedagogical sup-
port, and timely feedback.

A similar trend was observed for the assessment of 
methodology effectiveness (Question  2), where chang-
es in the CG were minimal (25% → 27%), whereas the EG 
demonstrated an increase from 23% to 75% (χ2  =  35.0, 
p  <  0.001). This result reflects the subjectively perceived 
pedagogical effectiveness of the course. These findings are 

consistent with those of S.  Elfirdoussi  et al.  (2020), who 
found that students rated distance courses more positively 
when they included clear instructions and well-structured 
materials. Particularly noteworthy is the indicator of intrin-
sic motivation for physical education (Question 3), which 
is traditionally difficult to enhance in a distance learning 
format. In the CG, the indicator of intrinsic motivation 
remained almost unchanged (28% → 30%), whereas in the 
EG it increased substantially from 25% to 70% (χ2 = 22.5, 
p < 0.001). This finding aligns with the results of M. Rizun 
& A.  Strzelecki  (2020), who demonstrated that motiva-
tion for online learning is strongly influenced by feelings 
of engagement, autonomy, and personalisation. The rise in 
motivation indicates an effective restructuring of the learn-
ing environment. The fourth indicator, students’ ability to 
organise their own learning independently (Question  4), 
also revealed a significant gap. In the CG, growth was min-
imal (37% → 40%), whereas in the EG, there was a dra-
matic increase from 33% to 80% (χ2 = 19.2, p < 0.001). The  
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improvement in autonomy supports the theoretical conclu-
sion of M. Barak (2012) that organisational transformation 
should position students as active participants in the learn-
ing process. The fifth indicator, the perceived adequacy of 
the physical load (Question 5), reflected a balance between 
the objective difficulty of the exercises and the students’ 
subjective capacity. The CG showed only a slight improve-
ment (47% → 50%), whereas the EG increased from 45% 
to 85% (χ2 = 18.7, p < 0.001). This outcome aligns with the 
study by M. Allen et al. (2006), which concluded that the 
effectiveness of distance programmes depends on adapt-
ing the learning material to students’ individual abilities. 
The sixth indicator, willingness to continue learning in a 
distance format (Question  6), demonstrated the clearest 
overall improvement. In the CG, changes were minimal 
(13% → 15%), while in the EG they were substantial, rising 
from 17% to 55% (χ2 = 22.5, p < 0.001). In turn, this indicates 
that the implemented methodology enhanced the motiva-
tional, emotional, and organisational aspects of learning, 
fostering a sustained desire to continue studying. This con-
clusion aligns with the findings of S.A. Aljawarneh (2020), 
who demonstrated that a key advantage of innovative ubiq-
uitous learning tools is their ability to maintain prolonged 
student engagement.

Analysis of the additional questions (7-12) reinforc-
es these conclusions. Regarding lecturer support (Ques-
tion  7), the EG showed an increase from 40% to 87% 
(χ2 = 26.8, p < 0.001), highlighting the crucial role of syn-
chronous communication and individualisation. Feedback 
provision (Question  9) also rose in the EG from 25% to 
67% (χ2 = 27.5, p < 0.001), a factor recognised as essential 
for course quality by P. Fidalgo et al. (2020). Of particular 
note is the result concerning social isolation (Question 10), 
where the proportion of students in the EG reporting no 
feelings of isolation increased from 35% to 82% (χ2 = 224.3, 
p < 0.001), confirming the effectiveness of the methodolo-
gy’s interactive elements in promoting social engagement. 
Similarly, the indicator for contributing to overall physical 
activity (Question  12) rose in the EG to 88% (χ2 = 223.5, 
p < 0.001), supporting the efficacy of fitness trackers and 
individualised exercise loads. The experimental results are 
fully consistent with theoretical models of distance educa-
tion and confirm that the effectiveness of online learning 
is determined by the quality of pedagogical decisions. At 
the same time, comparison with the study by I.A. Adeoye et 
al.  (2020) shows that, in the absence of methodological 
preparation, even simple online tasks can become chal-
lenging. This provides grounds to interpret the present 
findings as evidence that the enhanced methodology sig-
nificantly improves the effectiveness of distance learning. 
The comparative analysis of subjective indicators convinc-
ingly demonstrates the high effectiveness of the developed 
comprehensive distance-learning methodology for the EG. 
The substantial and statistically significant increases across 
all 12 questionnaire parameters (ranging from 15.6 to 35.0, 
p  <  0.001) reflect improvements in satisfaction, intrinsic 
motivation, autonomy, perceived support, and the adequa-
cy of workload. These findings indicate that the integration 
of synchronous communication and digital monitoring 
compensated for the limitations of the distance-learn-
ing format and fostered a new, more effective education-
al culture, aligning with the key theoretical positions of  

M. Barak (2012) and P. Fidalgo et al. (2020) regarding the 
critical role of pedagogical support and student autonomy 
in online education.

 Summarising the outcomes of the study, it is evident 
that the implementation of the developed comprehensive 
methodology for distance learning in physical education 
produced a systematic positive effect on all key compo-
nents of the educational process in the experimental group. 
Observed changes include increases in student satisfaction, 
intrinsic motivation, and the development of autonomy, 
self-awareness, and responsibility for organising their own 
learning and physical activity. The combination of synchro-
nous pedagogical guidance, structured learning content, 
and elements of digital monitoring created conditions to 
overcome characteristic limitations of the distance-learn-
ing format, such as reduced social interaction and insuffi-
cient feedback. The results confirm that the effectiveness of 
distance learning is determined not by the format itself, but 
by the quality of pedagogical decisions, their adaptability 
to student needs, and their ability to ensure active engage-
ment in the learning process.

Conclusions
The empirical study, aimed at analysing the effectiveness of 
distance learning in physical education at a higher educa-
tion institution, established and quantitatively confirmed 
the advantages of a comprehensive methodology that inte-
grated digital monitoring technologies with individualised 
workloads over the traditional distance learning model. The 
research demonstrated that the application of this innova-
tive approach produces a statistically significant improve-
ment in objective measures of students’ physical fitness and 
substantially enhances their subjective perception of the 
learning process. The results of the pedagogical investiga-
tion indicate that when distance learning is organised effec-
tively, its outcomes are comparable to those of traditional 
face-to-face formats. Students in the EG showed statisti-
cally significant improvements across all tested indicators 
(p < 0.01 or p < 0.001), whereas increases in the CG were 
not statistically significant. The greatest improvements in 
the EG were observed in flexibility (25.3%) and abdominal 
muscle strength  (19.7%), while endurance (Cooper Test) 
increased by 8.8%. These findings indicate that continuous 
digital monitoring and programme individualisation effec-
tively stimulate the training process, which standard dis-
tance-learning arrangements do not provide.

Analysis of the data collected via fitness trackers in the 
EG revealed a direct and statistically significant correlation 
between the average daily step count and the gains in phys-
ical fitness indicators. The strongest correlation was ob-
served with endurance (r = 0.72, p < 0.001), unequivocally 
confirming that objective measurement of physical activity 
is a significant factor in the development of physical abil-
ities in the context of distance learning. Evaluation of the 
experimental results demonstrated a clear and consistent 
advantage of the experimental methodology over the tradi-
tional distance-learning format. All six indicators showed 
substantial improvement: in the experimental group, over-
all satisfaction increased from 27% to 63%, perceived effec-
tiveness from 23% to 75%, intrinsic motivation from 25% 
to 70%, independent organisation of learning from 33% 
to 80%, adequacy of physical workload from 45% to 85%, 
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and the overall composite indicator rose from 17% to 55%. 
This dynamic confirms that the revised methodology had a 
marked positive effect on the emotional, motivational, and 
organisational aspects of distance learning.

The limitations of this study pertain to the sampling 
method, as a non-probability (convenience) sample was 
utilised, thereby restricting the direct extrapolation of 
the results to the broader population of higher education 
students. Furthermore, despite the implementation of fit-
ness trackers, maintaining comprehensive oversight of 
exercise technique within a distance learning context re-
mains a persistent challenge. Future research should focus 
on evaluating the long-term effects of the comprehensive  

methodology on students’ health-preserving competence 
and physical activity, employing a larger sample and com-
paring different models of digital monitoring, including 
mobile applications with AI-assisted correction.
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Анотація. Мета наукового дослідження полягала в емпіричній верифікації ефективності комплексної методики 
дистанційного навчання з дисципліни «Фізична культура» в освітньому процесі студентів гуманітарного 
профілю (факультет мистецтва, менеджменту, педагогіки і психології). Експериментальна частина дослідження 
була реалізована упродовж лютого-травня 2025 року на базі Університету Григорія Сковороди в Переяславі. 
Для досягнення мети був застосований педагогічний експеримент на вибірці студентів (N = 120), що включав 
тестування фізичної підготовленості, анкетування і кореляційний аналіз із використанням t критерію Стьюдента і 
тесту для встановлення статистичної значущості відмінностей між експериментальною та контрольною групами. 
Було встановлено, що комплексна методика дистанційного навчання із використанням синхронних занять і 
моніторингу забезпечувало статистично значущий приріст об’єктивних показників фізичної підготовленості 
(p  <  0,01 або p  <  0,001), що не спостерігалося у традиційній моделі дистанційного навчання. У студентів 
експериментальної групи зафіксовано суттєве покращення за всіма шістьма показниками: загальна задоволеність 
зросла з 27 % до 63 %, оцінка ефективності – з 23 % до 75 %, внутрішня мотивація – з 25 % до 70 %, самостійна 
організація навчання – з 33 % до 80 %, адекватність фізичного навантаження – з 45 % до 85 %, а інтегральний 
показник загальної оцінки підвищився з 17 % до 55 %. Усі зміни були статистично значущими (p < 0,001), що 
підтверджує стабільний позитивний вплив удосконаленої методики дистанційного навчання. Отримані дані 
свідчать про статистично значущу ефективність апробованої методики віддаленого навчання, яка забезпечує 
позитивну динаміку розвитку фізичних якостей студентів. Встановлено високий ступінь взаємозв’язку між 
рівнем щоденної фізичної активності та показниками стійкості. Крім того, кількісний аналіз підтвердив суттєве 
зростання рівня внутрішньої мотивації та задоволеності навчанням в експериментальній групі. Ці результати 
мають практичну значущість для оптимізації процесу дистанційного фізичного виховання у ЗВО

Ключові слова: цифрова трансформація; рухова активність; здоров’я; демотивація; освітній процес; фізичні 
якості
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