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YAOCKOHAJIEHHA ®I3UYHOI MIATOTOBKU CTYJAEHTOK Y IIPOLIECI 3AHATH BOJIEWE0.JI0OM:
KIJIBKICHU 1 AKICHUMA AHAJII3 IAHUX YIIPOBA/IKEHHSA EKCIIEPUMEHTAJ/IBHOI MOJE/I

Anomayisa. JlocaidxicenHsi npucesiyeHe 06IpyHMYe8aHHIO ma eKchepuMmeHmMaAsbHill nepesipyi egekmueHocmi Mmodenai
dugpepenyitiosaHoi memoduku ydockoHaseHHs1 pizuyHoi nidzomoeku cmydeHmok nedazoziuHux cneyiaabHocmell y npoyeci 3aHAmMb
8o1eli6010M. AKmyaabHicms po6omu 3ymo8/1eHa HeobXioHicmio nidsuuwjeHHs pigHs izuuHoi nidzomoeaeHocmi cmydeHmcukoi M0100i 8
YM08aX 3HUNCEHHSA 3a2a1bHOT pi3uuHOi akmusHocmi ma obmedxceHux moxcausocmell indusidyanizayii Hagua16HO-MpeHysa1bHO20 npoyecy
y 3akaadax euwoi oceimu. TeopemuuHy OCHO8Y 00CAIONCEHHS CMAHO8AsIMb CyudcHi KoHyenyil iHOugidyaxisayii, nocmynogocmi ma
sapiamusHocmi MmpeHy8a/IbHO20 HABAHMANCEHHs, WO 8paxosyromuv euxidHull piseHb ¢isuuHoi nideomosseHocmi ma iHOusidyanbHi
ocobausocmi cmydeHmok. Y docaidxcenHi 3s1au yuacms 101 cmydenmka. Ha koncmamysaavHomy emani niomeepodceHo odHOpidHicmb
8UBIPOK 3a OCHOBHUMU nokasHukamu. [Ipomsizom popmysasvHozo emany y EI' enpogadicysanacs modeaw dugepenyitiosaroi memoduku,
wo neped6avasna nodin cmydeHmok Ha nidzpynu 3a npogdisem possumky @pizuyHux sikocmell i yisecnpsiMoeaHy Kopekyiro 3aedaHb ma
HasaHmadiceHsb. OYiHBaHHS ehekmugHocmi 30iliCHIO8AI0CS HA OCHOBI KOMNJAEKCY KIAbKICHUX ma sIKICHUX NOKasHukKie. Pesysibmamu
ceiduams, wjo EI' npodemorncmpysasna cmamucmuyHo 3sHayywi nokpawjeHHs y ecix mecmax (p < 0,001) 3 cepedHim i eeaukum po3mipom
epekmy (Cohen’s d = 0,56-1,21). AkicHuil aHaniz nidmeepdue 3pocmaHHs Momueayii, nidguujeHHs pieHs 3a/y4eHOCmi, NOKPaujeHHs
KoMaHOHOI 83aeM00ii ma 3pocmanHs camooyinku cmydenmok EI. Ompumani pesyabmamu y32003cyiomscs 3 nonepedHimu 00CAi0xHceHHAMU,
wo nidmeeposcyroms saxcaugicms iHdugidyaaizayii mpeHyeaibHo20 npoyecy y cmydeHmcbkoMy cnopmi, ma deMoHcmpyiomes nomeHyian
Modeai dugpepenyiiiosaHoi memoduku sk edeKmusHo20 3aco6y KOMNJAEKCHO20 pOo38UMKY Pi3UvHUX [ NCUX0/102[YHUX KOMNOHeHmie
nidzomoegsenocmi maii6ymuix nedazozie. Memoduka Modice 6ymu pekoMeHO008aHA 0151 8NPOBAONHCEHHS Y Npo2pamu Pi3u4HO20 BUXOBAHHS
3B0, 3 nodaavworo adanmayieto do pisHUXx kamezopiii cmydeHmcvKoi M0100i ma inmezpayieto Yyugposux 3acobie MOHIMopuHeay.

Kawyoei cnoea: gizuuna nideomoska; cmydenmku; 8osetibos; dugeperyitiosana memoduka; iHdusidyanizayis; momueayis;
disuuHa Kyaemypa; suwja oceima.
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IMPROVING FEMALE STUDENTS’ PHYSICAL FITNESS THROUGH VOLLEYBALL TRAINING:
A QUANTITATIVE AND QUALITATIVE ANALYSIS OF THE IMPLEMENTATION
OF AN EXPERIMENTAL MODEL

Abstract. The study focuses on the rationale and experimental verification of the effectiveness of a differentiated training model aimed
at improving the physical fitness of female students in pedagogical specializations through volleyball training. The relevance of the research is
determined by the need to enhance the physical fitness of university students under conditions of declining overall physical activity and limited
opportunities for the individualization of the educational and training process in higher education institutions. The theoretical foundation of the
study lies in modern concepts of individualization, progression, and variability of training load, which take into account the initial level of physical
fitness and the individual characteristics of the students. A total of 101 female students participated in the research. At the ascertaining stage, the
homogeneity of the samples was confirmed based on the main indicators. During the formative stage, the experimental group (EG) implemented
the differentiated training model, which involved dividing the students into subgroups according to their physical quality profiles and making
targeted adjustments to tasks and loads. The effectiveness of the model was evaluated using a set of quantitative and qualitative indicators. The
results show that the EG demonstrated statistically significant improvements in all tests (p < 0.001), with medium to large effect sizes (Cohen’s d =
0.56-1.21). The qualitative analysis confirmed an increase in motivation, a higher level of engagement, improved team interaction, and enhanced
self-assessment among EG students. These findings are consistent with previous research confirming the importance of individualizing the training
process in university sports and demonstrate the potential of the differentiated training model as an effective tool for the comprehensive
development of both the physical and psychological components of future teachers’ preparedness. The model can be recommended for
implementation in physical education programs at higher education institutions, with further adaptation for different categories of students and
integration of digital monitoring tools.

Keywords: physical fitness; female students; volleyball; differentiated training model; individualization; motivation; physical
education; higher education.

Problem Statement. The modern system of physical education in higher education institutions is
aimed not only at maintaining the physical activity of university students but also at fostering a high level of
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professional readiness, especially among future teachers [7]. In the context of an intensified academic process
and a decline in overall physical activity levels among female students, the development and implementation
of effective methods capable of improving physical fitness and motivation for regular sports participation
become particularly important [11].

Volleyball, as a sport, combines a variety of physical exercises that comprehensively contribute to the
development of strength, speed, coordination, endurance, and flexibility [13]. In addition, it has significant
socio-psychological potential: it promotes the formation of teamwork, responsibility, and the ability to make
quick decisions in game situations [14]. In the context of the professional training of future teachers,
particularly women, volleyball serves not only a health-promoting and educational function but also becomes
an effective means of developing professionally significant qualities such as leadership, communication skills,
and the ability to work with a group [6].

Previous research indicates that traditional approaches to volleyball training in higher education are
often designed for an average level of preparedness and do not take into account individual differences in the
physical indicators of female students [1]. This reduces the effectiveness of the educational and training
process and leads to slower progress, especially among those with a lower initial level of preparedness.

Therefore, there is a need to introduce differentiated training methods based on preliminary testing,
grouping students according to their physical fitness level, and targeted adjustment of training programs in
accordance with identified needs. This approach allows for a more effective distribution of training loads,
ensures the gradual development of each physical quality, and increases motivation for sports participation [2].

Review of Current Research. The physical training of university students is viewed not only as a
means of promoting health but also as a key component in developing the professional competence of future
specialists, particularly in the pedagogical field [5]. For female students in pedagogical specializations, who will
later act as organizers and facilitators of physical education and health-related activities, it is essential to
ensure the development of a set of physical qualities that enable them to work effectively in both school and
extracurricular environments.

Volleyball holds particular potential in this context, as it combines exercises that simultaneously
stimulate the development of speed-strength, coordination, and endurance components of physical
preparedness [10; 13]. The specific nature of the game demands a high level of spatial-temporal orientation,
rapid decision-making, and instant responses to changes in the playing situation, thereby contributing to the
development of cognitive functions and psychomotor coordination [4].

Theoretical models of physical training in volleyball are based on the principles of progression,
variability, and specificity of training stimuli [1]. Research shows that adaptive changes in physical
preparedness occur most effectively when individual differences, related to morphofunctional characteristics,
training level, and motivational factors, are taken into account [9].

A differentiated approach in physical training involves dividing the group into subgroups according to
the level of development of specific physical qualities and purposefully applying exercises that best match the
participants’ current abilities and objectives [2]. The application of such an approach in student sports,
particularly in volleyball, makes it possible to optimize the workload, increase training intensity for more
advanced students, and at the same time prevent overload in those with a lower level of preparedness [11].

In addition to physiological benefits, the individualization of the training process enhances students’
motivation and engagement, as they can see their own progress and receive tasks that match their abilities [3].
In the long term, this positively influences the formation of sustainable physical activity habits and helps
maintain a high level of physical activity even after graduation.

Thus, the theoretical foundations for improving the physical preparedness of female students through
volleyball training are based on combining classical principles of sports training with innovative methods of a
differentiated approach that takes individual differences into account and aims at the comprehensive
development of physical, technical, and psychological components of preparedness.

The aim of the study was to determine the effectiveness of a differentiated model for improving the
physical fitness of female students in pedagogical specializations through volleyball training, using both
quantitative and qualitative analysis of the results.

Methods. The study was conducted at a pedagogical higher education institution with the aim of
testing the effectiveness of a model for improving the physical fitness of female students through volleyball
training (hereinafter referred to as the differentiated training model). The model was designed in accordance
with the principles of individualization, progression, and variability [1]. For each subgroup of students, priority
training directions were defined (for example, for the subgroup with a low level of speed-strength
preparedness, ball exercises focused on explosive power and coordination; for the subgroup with a high level,
complex game combinations of increased intensity).

The participants were first- to third-year female students. The total sample consisted of N = 101, with
the experimental group (EG, n = 51), in which the developed model was implemented, and the control group
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(CG, n = 50), which was trained according to the traditional program. All participants provided informed
consent; the procedures complied with the ethical standards of a pedagogical experiment.

The research process consisted of three stages:

1. Ascertaining stage, determining the baseline level of physical fitness, and conducting a motivation
survey.

2. Formative stage: integrating the differentiated training model into the EG training process.

3. Control stage re-testing all indicators, conducting the motivation survey again, and analyzing
changes in physical fitness and attitudes toward volleyball training.

A comprehensive approach combining quantitative and qualitative analysis was applied to obtain an
objective assessment of the effectiveness of the experimental model and to trace its influence not only on the
physical qualities of the students but also on their motivation and attitude toward physical activity:

¢ Quantitative indicators (results of standard physical fitness tests in accordance with ISO testing
standards in physical education and sport, anthropometric measurements, analysis of changes in volleyball
game performance);

e Qualitative indicators (survey results on motivation for training, self-assessment of physical fitness,
expert evaluations by instructors).

Primary data were processed using descriptive statistics (mean, standard deviation, standard error).
To assess the significance of differences between groups and over time, Student’s t-test for dependent and
independent samples was applied. To determine the strength of the intervention effect, Cohen’s d was
calculated in accordance with S. Sawilowsky’s [12] recommendations. The statistical significance level was set
atp < 0.05.

Results. The results of the ascertaining stage indicated that the baseline level of physical fitness in the
EG and CG did not differ statistically (p > 0.05) for any of the measured indicators, confirming the homogeneity
of the samples and the validity of their comparison. The average baseline test scores were generally at a
moderate or below-moderate level, underscoring the need for a training approach capable of intensifying the
development of physical qualities.

The implementation of the differentiated training model during the formative stage led to significant
improvements in most indicators in the EG. In the aerobic endurance test (1000 m run), the EG improved by
an average of -16.4 seconds (+4.8%; t = 6.27; p < 0.001), while in the CG the improvement was statistically
insignificant (-3.2 seconds; p > 0.05).

A similar trend was observed in speed and coordination tests. In the 4x9 m shuttle run, the EG showed
an average improvement of -0.31 seconds (-3.6%; t = 5.88; p < 0.001), whereas changes in the CG were minimal
(-0.05 seconds; p > 0.05).

In the strength endurance test (push-ups), EG students increased their repetitions by +4.8 (+17.5%;
t=7.41; p <0.001), while CG improvement was only +1.1 repetitions (+4.1%; p > 0.05).

Flexibility indicators (sit-and-reach test) also improved: in the EG by +3.6 cm (+8.4%; t = 4.97;
p < 0.001), and in the CG by only +0.8 cm (+1.8%; p > 0.05).

Significant differences were recorded in the test for sensorimotor balance control (one-leg stance with
eyes closed): the EG increased the time by +4.1 seconds (+15.2%; t = 5.21; p < 0.001), while changes in the CG
were not significant (+0.6 seconds; p > 0.05).

Overall, statistical analysis confirmed the significant effect of the differentiated training model on
developing aerobic endurance, speed, coordination, strength endurance, flexibility, and balance in the EG. Effect
size calculations (Cohen’s d) indicated medium to large effects for most indicators (d = 0.56-1.21),
demonstrating high practical effectiveness [12].

In addition to objective test scores, subjective changes resulting from the implementation of the
differentiated training model were assessed through motivation surveys, expert evaluations by instructors, and
observation of behavioral manifestations during the training process.

Motivational changes. At the start of the experiment, the motivation level for volleyball participation
among most EG students could be described as moderate: 53% reported attending mainly due to curriculum
requirements rather than personal interest. By the end of the formative stage, the proportion of students with
high motivation rose to 78%, while the proportion with low interest more than halved (from 21% to 9%).
Students noted that task individualization and visible personal progress increased their confidence and desire
to achieve new goals.

Technical-tactical preparedness. Expert observations showed that EG students demonstrated
improved orientation in tactical schemes, faster decision-making, and higher levels of team coordination by the
end of the experiment. Notably, the accuracy of passes and the speed of defensive movements improved
significantly. Although some progress was observed in the CG, it was mostly limited to basic technical skills
without marked improvement in tactical interaction.

Behavioral changes and self-assessment. Post-experiment surveys indicated that 84% of EG students
felt more physically resilient in daily activities, and 71% reported improved general well-being and mood.
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Open-ended responses frequently highlighted that the differentiated approach allowed them to train at a
comfortable pace, avoid excessive strain, and experience steady, confident growth in their abilities.

Engagement analysis. Instructors observed increased activity and initiative among EG students during
training sessions. This was reflected in their more frequent assumption of leadership roles in team drills,
greater willingness to discuss tactical decisions, and readiness to propose alternative play combinations. In
contrast, CG engagement levels remained mostly average, with a slight decline toward the end of the semester.

The qualitative data confirm that the differentiated training model not only influenced the
development of physical qualities but also had a significant motivational and psychological impact. Increased
intrinsic motivation, enhanced self-esteem, and improved team interaction in the EG are important factors for
sustaining interest in physical activity and sport beyond graduation.

Discussion. The results of the experiment demonstrate the high effectiveness of implementing the
differentiated training model in the physical fitness program for female students during volleyball training. The
combination of quantitative and qualitative analyses made it possible to identify both objective improvements
in physical performance and positive changes in motivational and psychological domains.

According to the quantitative data, the EG showed statistically significant gains in all key tests, from
aerobic endurance and speed to strength endurance, flexibility, and balance stability. The most substantial
changes occurred in the 1000 m run, push-ups, and the 4x9 m shuttle run, where improvements were
accompanied by medium to large effect sizes (Cohen’s d > 0.8). These findings are consistent with previous
studies showing that individualizing the training process in collegiate sports leads to faster and more sustained
adaptive changes [2; 7].

The qualitative analysis confirmed that the differentiated training model affected not only physical
preparedness but also the students’ intrinsic motivation. Increased interest in training, improved self-esteem,
and enhanced team interaction align with the self-determination theory [3], according to which the satisfaction
of basic psychological needs (autonomy, competence, relatedness) is a key factor in sustaining long-term
physical activity.

Comparison with CG results confirms that traditional approaches aimed at the “average” student do
not ensure sufficient gains in physical qualities within a single semester. This finding correlates with
L. Podrigalo et al. [11], who argue that students with different baseline fitness levels require adapted programs
to avoid overtraining while maintaining an adequate training stimulus.

The results also align with current understandings of the specificity of training effects in volleyball,
which requires integrating speed-strength, coordination, and endurance components [10; 13]. Incorporating
these features into the development of the differentiated training model made it possible to optimize workload
distribution and make the training process more efficient and safer.

However, certain limitations of the study should be noted. First, the duration was limited to one
academic semester, which does not allow assessment of the long-term sustainability of the achieved results.
Second, participant selection was limited to students in pedagogical specializations, which may restrict the
generalizability of the findings to other categories of university students. Third, the qualitative analysis relied
on self-reports and expert judgments, which, although complementing the quantitative data, still include a
degree of subjectivity.

Thus, the results of the study not only confirm the short-term effectiveness of the differentiated
training model but also open perspectives for its further improvement and adaptation to other groups of
university students. A recommended direction for future research is to examine the long-term impact of this
method on physical fitness, as well as its integration with digital monitoring and feedback technologies that are
increasingly used in modern training processes [8].

Conclusions. The results of the study confirm the effectiveness of the differentiated training model as
a tool for targeted improvement of female students’ physical fitness during volleyball training. The quantitative
analysis showed that EG students achieved statistically significant improvements in all key indicators of
physical preparedness (aerobic endurance, speed, strength endurance, flexibility, and balance stability),
whereas changes in the CG were minimal and mostly statistically insignificant. Effect size calculations
confirmed medium to large effects of the intervention. The qualitative analysis revealed substantial increases
in motivation, self-assessment of physical abilities, and team interaction in the EG, accompanied by higher
engagement and initiative during training sessions. The model’s effectiveness is explained by the
individualization of workloads, targeted development of specific physical qualities, and the variability of
training tasks tailored to each student’s baseline preparedness level. The findings are consistent with current
scientific perspectives on the importance of adaptive approaches in collegiate sports and confirm their
potential for training future teachers.

Practical Recommendations. Implement the differentiated training model in the educational and
training process, taking into account preliminary testing and grouping of students according to the level of
development of specific physical qualities.
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o Ensure systematic monitoring of physical preparedness, adjusting the volume and intensity of loads
according to the dynamics of individual results.

e Combine game-based exercises, general and specific endurance drills, speed-strength complexes,
and coordination tasks adapted for each subgroup.

o Engage students in active planning of the training process, encouraging self-analysis of progress
and personal goal setting.

e Integrate traditional physical training methods with digital tools (video analysis, mobile
applications for activity monitoring, fitness trackers) to enhance feedback and motivation.

In conclusion, the differentiated training model demonstrated a comprehensive positive effect
encompassing both the physical and psychological components of student preparedness and can be
recommended for wide-scale implementation in higher education institutions.
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