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Abstract
. ___________________________________|
Introduction: Artistic roller skating is a complex sport discipline integrating physical, technical,

expressive, and educational components. Despite its international competitive development,
scientific evidence remains limited, particularly regarding studies combining objective perfor-
mance indicators with perceptual and educational dimensions.

Objective: This longitudinal observational study aimed to analyze changes in physical perfor-
mance parameters and educational perceptions associated with artistic roller skating in elite
athletes.

Methodology: Thirty Italian athletes (15 Junior and 15 Senior; mean age 17.8 + 3.4 years) were
assessed at two different time points. Data collection included field-based motor tests evaluat-
ing core strength and endurance, lumbar and lower-limb flexibility, and an exploratory percep-
tual questionnaire (a = 0.81).

Results: Significant improvements emerged in several physical parameters. Junior athletes
showed increases in sit-up performance, flexibility, and plank endurance (p < 0.01). Senior ath-
letes demonstrated significant improvements in sit-up performance and lumbar flexibility (p <
0.01). Between-group analyses revealed higher plank endurance values among Senior athletes
at both assessment periods. Perceptual findings highlighted a strong attribution of educational
value to artistic roller skating and to the role of the coach. Significant correlations were also
observed between self-discipline, stress management, and perceived personal growth (p =
0.47-0.55; p < 0.01).

Conclusions: Artistic roller skating appears to represent a complex formative environment in
which physical performance and educational dimensions are closely interconnected. However,
the findings should be interpreted within the limits of an observational exploratory design and
a relatively small sample.

Keywords
Artistic roller skating; physical performance; educational value; athlete perception.
Resumen

Introduccidén: El patinaje artistico sobre ruedas es una disciplina deportiva compleja que
integra componentes fisicos, técnicos, expresivos y educativos. A pesar de su desarrollo
competitivo internacional, la evidencia cientifica sigue siendo limitada, especialmente en
estudios que combinan indicadores objetivos de rendimiento con dimensiones perceptivas y
educativas.

Objetivo: Este estudio observacional longitudinal tuvo como objetivo analizar los cambios en
parametros de rendimiento fisico y percepciones educativas asociadas al patinaje artistico en
atletas de élite. Metodologia: Treinta atletas italianos (15 Junior y 15 Senior; edad media 17,8 +
3,4 afios) fueron evaluados en dos momentos diferentes mediante pruebas motoras de campo
y un cuestionario perceptivo exploratorio (a = 0,81).

Resultados: Surgieron mejoras significativas en varios parametros fisicos. Los atletas Junior
mostraron incrementos en el rendimiento abdominal, flexibilidad y resistencia en plancha (p <
0,01). Los atletas Senior demostraron mejoras significativas en el rendimiento abdominal y la
flexibilidad lumbar (p < 0,01). Los anélisis entre grupos revelaron mayores valores de resisten-
cia en plancha entre los atletas Senior. Los hallazgos perceptivos destacaron una fuerte
atribucién de valor educativo al patinaje artistico y al papel del entrenador. También se
observaron correlaciones significativas entre autodisciplina, gestién del estrés y crecimiento
personal percibido (p = 0,47-0,55; p < 0,01).

Conclusiones: El patinaje artistico parece representar un entorno formativo complejo en el que
el rendimiento fisico y las dimensiones educativas estan estrechamente interrelacionados. Sin
embargo, los hallazgos deben interpretarse dentro de los limites de un disefio observacional
exploratorio y de una muestra relativamente pequefia.

Palabras clave

Patinaje artistico; rendimiento fisico; valor educativo; percepcion de los deportistas.
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Introduction
___________________________________________________________________________________________________________________________|
Artistic roller skating is a highly complex technical-combinatorial discipline, characterized by the inte-
gration of acrobatic elements, postural control, expressive abilities, and choreographic construction (Pi-
otrowski et al., 2025). Athlete performance is based on the combination of jumps, spins, step sequences,
and transitions, organized into programs of increasing difficulty and evaluated on both technical and
artistic-expressive levels (Pantoja et al., 2014; Vila et al., 2013). Beyond the correct execution of ele-
ments, decisive factors include skating quality, flow, stability, and the ability to interpret music and con-
vey emotional content to both the audience and the judging panel (Rebelo et al., 2022a). In recent years,
the introduction of the Roll Art judging system has made evaluation more analytical and structured,
assigning specific scores to individual technical elements and to program components (Skating Skills,
Transitions, Performance, Choreography) (Olmi, 2015). This approach has shifted the focus from the
mere difficulty of elements to the overall quality of performance, enhancing the value of transitions,
choreographic coherence, and the integration of technical and expressive aspects (Zambrano-Cervantes
et al,, 2021). Consequently, training organization has undergone a significant evolution, requiring in-
creasingly targeted and interdisciplinary planning (Garcia-Ceberino et al., 2022). Within this context,
physical preparation plays a central role (Barkhoff & Heiby, 2004). The execution of multiple jumps,
prolonged spins, positions characterized by large ranges of motion, and high-intensity step sequences
requires adequate levels of core strength and endurance, which are fundamental for stability, balance,
and spinal protection (Aliberti et al.,, 2021; Raiola et al., 2025). Equally essential are good flexibility of
the spine and lower limbs, necessary for assuming and maintaining extreme positions (frontal and sag-
ittal splits, back arches, spin positions), as well as the ability to sustain prolonged isometric contractions
without loss of postural control (Rebelo et al., 2022b; Bongiorno et al., 2024a). Despite the high compet-
itive level of Italian artistic roller skating and the significant results achieved internationally, the scien-
tific literature specific to this discipline remains limited. In particular, there is a lack of studies that sys-
tematically monitor, through longitudinal designs and repeated field-based testing, the temporal evolu-
tion of conditional and functional parameters in high-level athletes, as well as their relationship with
athletes’ subjective perceptions of their own preparation (Esposito et al., 2019; Raiola et al., 2025; Ce-
ruso et al,, 2019). At the same time, sport is increasingly recognized as an educational as well as perfor-
mance-oriented context, capable of fostering the development of self-discipline, stress management,
goal-oriented behavior, and the internalization of values such as respect, responsibility, and cooperation
(Esposito et al.,, 2025; Altavilla & Raiola, 2017).

In artistic roller skating, the expressive dimension assumes a particularly relevant role, intertwining
with athletes’ personal and socio-emotional growth processes (Raiola et al., 2015; Barkhoff & Heiby,
2010). However, studies systematically analyzing how high-level athletes perceive the educational role
of their sport and their relationship with the coach, as well as how these perceptions relate to factors
such as self-discipline, pre-competition anxiety management, and emotional regulation in everyday life,
are still scarce (Barkhoff et al., 2007; Medeiros et al., 2016). In this context, the lack of objective and
longitudinal data on elite athletes represents a significant limitation, both for understanding the perfor-
mance demands of the discipline and for designing truly targeted training interventions. In particular,
the absence of systematic monitoring of key physical capacities, integrated with the analysis of athletes’
subjective perceptions, makes it difficult to evaluate the effectiveness of training pathways and their
impact not only on performance, but also on well-being and per-sonal growth. In light of these consid-
erations, an integrated approach that jointly con-siders the performance-related and educational di-
mensions of high-level artistic roller skating appears necessary. Within this perspective, two main levels
of analysis emerge: a performance-related level, concerning the evolution of specific key physical capac-
ities in Italian juniores and senior professional athletes over the course of a season; and an educational-
perceptual level, concerning the subjective representations athletes develop regarding their prepara-
tion and the formative value of the discipline.

The aim of the present study is therefore to jointly analyze the evolution of specific physical perfor-
mance parameters and the educational and formative perceptions of artistic roller skating in a group of
Junior and Senior athletes.
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Method
|

Participants

The study adopted a longitudinal design with repeated measurements, based on the comparison of ath-
letes’ physical performance at two distinct time points: October 2025 and January 2026. The testing
protocol was administered once per year under the same environmental conditions and using identical
operational procedures in or-der to ensure the comparability of results. The final physical sample con-
sisted of 30 elite-level athletes, divided into two competitive categories: 15 Junior and 15 Senior ath-
letes. Although each national team category originally consisted of 20 athletes, only 15 athletes per cat-
egory were included in the longitudinal physical performance analysis, as they were the only ones who
participated in both annual testing sessions. The perceptual questionnaire was administered to all 40
athletes. The mean age of the physical performance sample was 17.8 + 3.4 years, with age distributions
consistent with the competitive categories (Junior: 15.2 + 1.3 years; Senior: 20.4 + 2.1 years). The sample
included athletes of both sexes (18 females and 12 males). Participants competed in different artistic
roller skating specialties (singles and pairs) while sharing the same annual strength and conditioning
program. The mean sport experience was 13.17 + 3.56 years, with an average weekly training volume
of 8.97 + 4.43 hours. Athletes practiced different artistic roller skating specialties while following the
same annual physical preparation program.

Athletes were included in the study if they met the following inclusion criteria: membership in the Ital-
ian National Artistic Roller Skating Federation; attendance at both scheduled testing sessions; regular
participation in the shared physical preparation program supervised by the technical staff; and absence
of functional limitations that could prevent the execution of the planned motor tests. Athletes were ex-
cluded from the analysis if they did not participate in one of the two annual assessments, presented
acute or chronic musculoskeletal injuries that could compromise test execution. The research was con-
ducted in full compliance with the ethical principles established by the Declaration of Helsinki for re-
search involving human participants. All participants were adequately informed about the aims, proce-
dures, and data management of the study and provided written informed consent prior to the start of
the research activities; for underage athletes, consent was obtained from both parents or legal guardi-
ans. The confidentiality of per-sonal data and the anonymity of participants were ensured at all stages
of the study, from data collection to analysis and presentation of the results.

Procedure

Data collection involved the administration of field-based motor tests, conducted by the National Team
strength and conditioning coach, and an anonymous perceptual questionnaire specifically developed for
the present study. The questionnaire was conceived as a multidimensional exploratory tool aimed at
assessing athletes’ subjective perceptions related to physical, educational, and emotional aspects of
sports practice. The internal reliability coefficient (Cronbach’s a = 0.81) refers to the overall consistency
of the instrument and not to the individual subscales, which were not formally validated. Therefore,
results derived from the questionnaire should be interpreted as descriptive and associative indicators
of athletes’ perceptions, rather than as objective or diagnostic measurements of specific psychological
constructs. The five motor tests were selected to monitor physical capacities considered determinant in
artistic roller skating, such as core strength, spinal and lower-limb flexibility, and isometric endurance:

1. Sit-Up Test: the test requires performing the maximum number of correct repetitions within a
time limit of 30 seconds; the score is expressed as the total number of valid repetitions and rep-
resents an indicator of dynamic strength and endurance of the core musculature.

2. Sit & Reach Test: used to assess the flexibility of the lumbar spine and the hamstring muscles;
the result is expressed in centimetres and corresponds to the maximum distance reached by the
fingers on the graduated scale of the apparatus.

3. Sagittal splits (right and left): lower-limb mobility was assessed through the execution of sagittal
splits; the distance from the floor was measured in centimetres, with lower values indicating
greater joint mobility.

4. Frontal split: frontal flexibility of the lower limbs was measured in degrees (°) using a goniome-
ter; higher values indicate a greater degree of flexibility.
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5. Plank Test: used to assess isometric core endurance; the result is expressed as the time the cor-
rect position is maintained, recorded in seconds up to a maximum of 180 seconds.

All tests were performed in the same session and were preceded by a standardized warm-up.
Subsequently, a 12-item ad hoc questionnaire was administered to the athletes, aimed at investigating:
e Perceptions of their own physical preparation (core, stretching, strength, flexibility)
e Educational and socio-emotional aspects related to sports practice
e The role of the coach as an educational figure
e The formative value of artistic roller skating

The items included 4-point Likert scales and two quantitative questions (years of practice, weekly train-
ing hours), as follows:

1. How many years have you practiced artistic roller skating? (whole years).

How many hours do you train on average per week? (hours/week).

Do you specifically train the “core”/abdominals (targeted exercises) in your routine?

Do you dedicate time to static stretching for the hamstrings and back (e.g., sit & reach, splits)?

Do you perceive yourself as having good core strength/endurance (iso-metric hold, stability)?

o 1o W

Do you perceive yourself as having good flexibility of the lower limbs and back (splits, stretch-
ing)?

7. Do you show self-discipline and consistency in following your training program (training ses-
sions, home exercises)?

8. Do you manage pre-competition stress well (anxiety, pressure) without performance drops?

9. Does your coach also convey educational values beyond technique (respect, responsibility, co-
operation)?

10. Do you believe that skating is an educational tool for young people (in addition to performance-
related aspects)?

11. Do you believe that skating has taught you to better manage emotions in different life situations?

12. Do you believe that artistic roller skating promotes personal growth be-yond the technical-
sporting aspect?

The choice of a 4-point Likert scale without a neutral option was motivated by the intention to reduce
central tendency bias and to encourage athletes to take a clearer position regarding the proposed state-
ments. In exploratory contexts and with small sample sizes, the absence of a neutral point helps limit
ambiguous or convenience-based responses, promoting a more conscious evaluation of lived experi-
ence. This approach is particularly suitable in studies investigating perceptions related to sports prac-
tice, in which athletes possess direct and well-established experience with respect to the aspects under
investigation (Bongiorno et al., 2024b).

Data analysis

Before proceeding with parametric analyses, data distribution was assessed using the Shapiro-Wilk
test, which indicated an approximately normal distribution of the variables considered, thus allowing
the application of the parametric statistical tests employed. To evaluate changes in athletes’ physical
capacities, a paired-samples t-test was used to determine whether the differences observed between
the two annual measurements were significant for both the Junior and Senior categories (Aliberti et al.,
2023). To compare the characteristics of the two categories within the same year, an independent-sam-
ples t-test was applied to verify the presence of physical differences between Junior and Senior athletes.
Variables collected through the questionnaire were initially analyzed using descriptive statistics, with
the aim of providing a clear overview of response distributions. To explore relationships among athletes’
perceived dimensions (e.g., stretching, self-discipline, stress management, educational role of the
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coach), correlation analyses were conducted using Spearman’s rho coefficient. This choice was moti-
vated by the ordinal nature of many questionnaire variables, making them more suitable for non-para-
metric analysis. Correlations with p < 0.05 (standard significance) and p < 0.01 (high significance) were
considered statistically significant. Data were pro-cessed using SPSS version 27.0.

Results
___________________________________________________________________________________________________________________________|
Data analysis shows significant improvements in several performance parameters (Table 1). In particu-
lar, the number of sit-ups performed in 30 seconds (p < 0.001), spinal flexibility measured through the
Sit & Reach test (p = 0.004), the frontal split (p = 0.001), and isometric endurance in the plank test (p <
0.001) demonstrated statistically significant increases. In contrast, right and left sagittal split measures
did not show significant changes (p > 0.05), suggesting greater stability in these parameters. Overall,
this indicates that over the course of the season, Junior athletes primarily developed core muscular en-
durance, lumbar and frontal flexibility, as well as an enhanced ability to maintain prolonged isometric
positions.

Table 1. Physical performance parameters in the Junior category.

Mean SD p Cohen’s d
Sit-Up Test (n° reps) ;8;2 ;22 zé 0.000 -1.65
Sit & Reach Test (cm) ;8;2 13:2 2:; 0.004 087
Sagittal splits Right(cm) ;8;2 ig gg 0.182 0.36
Sagittal splits left (cm) ;8;2 Zg ;3 0.185 0.36
Frontal split (%) ;8;? 1‘515:2 ig:g 0.001 112
Plank Test (sec) ;8;? iégg ‘;g? 0.000 -1.26

Among Senior athletes, significant improvements are observed in several performance parameters (Ta-
ble 2). In particular, the number of sit-ups performed in 30 seconds (p < 0.001), the Sit & Reach test (p
=0.004), and the frontal split (p < 0.001) show statistically significant increases between 2025 and 2026.
In contrast, the right sagittal split demonstrates a significant decline (p = 0.026), while the left sagittal
split does not show significant changes (p > 0.05). Plank endurance also shows a mean increase in 2026;
however, this improvement does not reach statistical significance (p = 0.067). These findings suggest
that Senior athletes improved abdominal strength, lumbar flexibility, and frontal range of motion, but
exhibited less progression in sagittal mobility and isometric endurance, likely due to factors related to
training age and the high level of specialization of the group.

Table 2. Physical performance parameters in the Senior category.

Mean SD p Cohen’s d
Sit-Up Test (n° reps) ;8;2 ;1(:;1 ;l:g 0.000 129
Sit & Reach Test (cm) ;g;g ;gg 451-(1) 0.004 -0.87
Sagittal splits right (cm) ;8;2 gg gi 0.026 0.64
Sagittal splits left (cm) ;8;2 gi Zi 0.155 0.38
R
Plank Test (sec) ;8;2 1%; ﬁg 0.067 -0.51

The comparison between Junior and Senior athletes, conducted using an independent-samples t-test,
highlights several significant differences between the two categories (Table 3). In 2025, the variable that
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most clearly differentiates the groups is isometric plank endurance (p = 0.008), with significantly higher
values observed in Seniors compared to Juniors. The other parameters analyzed, namely dynamic ab-
dominal strength, lumbar flexibility (Sit & Reach), mobility in sagittal splits, and frontal flexibility, do
not show statistically significant differences, although some trends favoring Seniors emerge for left sag-
ittal mobility (p = 0.099) and abdominal strength (p = 0.095).

In 2026, the pattern appears partially overlapping. Once again, plank endurance is confirmed as the
main discriminating variable between the categories (p = 0.018), with better performance in Seniors.
All other parameters do not reveal statistically significant differences, suggesting a progressive homog-
enization of physical performance levels between the two groups. Overall, the results indicate that Sen-
ior athletes are characterized by greater isometric core endurance, while Junior and Senior athletes are
largely comparable in terms of dynamic abdominal strength and flexibility, particularly after one year
of training. This trend may reflect, on the one hand, the effectiveness of training programs in reducing
the gap between categories and, on the other hand, the role of experience and physical maturity in ena-
bling Senior athletes to maintain superior muscular endurance capacities.

Table 3. Comparison of physical performance parameters between juniors and seniors.

o - -
Cohen’s d 95% confidence interval of the

Year Tests performed t df p difference
Lower Upper
Sit-Up Test (n° reps) -1.7 28 0.095 -0.63 -5.3 0.5
Sit & Reach Test (cm) -1.1 28 0.254 -0.42 -5.9 1.6
2025 Sagittal splits right (cm) 0.08 28 0.932 0.03 -4.6 5.0
Sagittal splits left (cm) 1.7 28 0.099 0.62 -0.8 8.7
Frontal split (°) -0.9 28 0.366 -0.33 -20.3 7.7
Plank Test (sec) -2.8 28 0.008 -1.03 -74.3 -12.2
Sit-Up Test (n° reps) -1.0 28 0.307 -0.38 -4.2 1.4
Sit & Reach Test (cm) -0.7 28 0.455 -0.27 -4.1 1.9
2026 Sagittal splits right (cm) 0.9 28 0.337 0.35 -1.8 5.2
Sagittal splits left (cm) 1.6 28 0.112 0.59 -0.9 8.1
Frontal split () -0.2 28 0.841 -0.07 -13.3 10.9
Plank Test (sec) -2.5 28 0.018 -1.03 -31.1 -3.2

With regard to qualitative and quantitative data, descriptive statistics relating to years of skating expe-
rience and hours of training are shown in Table 4.

Table 4. Descriptive statistics for training experience and weekly training volume.

Items N Min Max Mean SD

Q1. How many years have you practiced artistic 40 7 23 131 35
roller skating? (whole years).

Q2. How many hours do you train on average 40 2.0 20.0 8.9 4.4

per week? (hours/week).

The frequencies and percentages of the questionnaire relating to athletes' perceptions of their own abil-
ities and opinions on the educational/training value of skating are shown in Table 5.

Table 5. Frequency and percentage distribution of responses to the perceptual questionnaire items.

Items Options Frequency %
1 4 10.0
Q3. Do you specifically train the “core”/abdominals (targeted 2 9 22.5
exercises) in your routine? 3 24 60.0
4 3 7.5
. . . . . 1 3 7.5
Q4. Do you dedicate time to static stretching for the hamstrings and

back (e.g, sit & reach, splits)? 2 20 500
il ’ ) 3 17 42.5
. . 2 9 22.5
Q5. Do you perceive yourself as having good core strength/endurance 3 25 62.5
(isometric hold, stability)? 1 6 15.0
1 4 10.0
Q6. Do you perceive yourself as having good flexibility of the lower 2 18 45.0
limbs and back (splits, stretching)? 3 14 35.0

4

4 10.0
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1 2 5.0

Q7. Do you show self-discipline and consistency in following your 2 6 15.0
training program (training sessions, home exercises)? 3 15 37.5

4 17 42.5

1 4 10.0

Q8. Do you manage pre-competition stress well (anxiety, pressure) 2 12 30.0
without performance drops? 3 17 42.5

4 7 17.5

1 1 2.5

Q9. Does your coach also convey educational values beyond technique 2 1 2.5
(respect, responsibility, cooperation)? 3 13 32.5

4 25 62.5

Q10. Do you believe that skating is an educational tool for young 3 9 22.5
people (in addition to performance-related aspects)? 4 31 77.5

1 2 5.0

Q11. Do you believe that skating has taught you to better manage 2 1 2.5
emotions in different life situations? 3 10 25.0

4 27 67.5

Q12. Do you believe that artistic roller skating promotes personal g é 22650
growth beyond the technical-sporting aspect? 4 31 77'5

Spearman's correlation was used to relate the variables in the perceptual questionnaire. Significant re-
lationships emerged between:

. A negative correlation emerged between Q4 (Stretching) and Q2 (Weekly training hours) (p =
-0.428, p < 0.01): a greater number of training hours does not correspond to more stretching; on the
contrary, athletes who train more tend to devote less time to static stretching.

. A significant positive correlation emerged between Q7 (Self-discipline) and Q4 (Stretching) (p =
0.363, p < 0.05); athletes who show greater self-discipline also tend to devote more time to static
stretching.

. A significant positive correlation emerged between Q8 (Pre-competition stress management)
and Q1 (Years of practice) (p = 0.352, p < 0.05): a greater number of years of practice is associated with
better management of pre-competition stress and anxiety.

. A significant positive correlation emerged between Q11 (Emotion management in daily life) and
Q7 (Self-discipline) (p = 0.459, p < 0.01): athletes with greater self-discipline perceive that skating has
helped them better manage their emotions.

. A very strong positive correlation emerged between Q11 (Emotion management in daily life)
and Q8 (Pre-competition stress management) (p =0.552, p < 0.01): effective management of competitive
anxiety is associated with a better ability to manage emotions in everyday life.

. A significant positive correlation emerged between Q11 (Emotion management in daily life) and
Q9 (Coach conveys educational values) (p = 0.417, p < 0.01): having a coach who also transmits educa-
tional values is associated with a greater perceived ability to manage emotions in life.

. A significant positive correlation emerged between Q12 (Personal growth through skating) and
Q7 (Self-discipline) (p = 0.474, p < 0.01): more disciplined athletes are more likely to perceive skating
as a tool for personal growth.

. A significant positive correlation emerged between Q12 (Personal growth) and Q11 (Emotion
management in daily life) (p = 0.511, p < 0.01): athletes who recognize that skating has helped them
manage their emotions also tend to view it as a formative experience for personal growth.

A detailed description is shown in Table 6.

Table 6. Correlation analysis.

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9  Ql0 Qi1 Q12

Q1. How many years
have you practiced
artistic roller skating? 1
(whole years).
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Q2. How many hours
do you train on
average per week?
(hours/week).
Q3. Do you specifically
train the

“core”/abdominals -0.004 0.051 1
(targeted exercises) in
your routine?

Q4. Do you dedicate
time to static
stretching for the
hamstrings and back
(e.g., sit & reach,
splits)?

Q5. Do you perceive
yourself as having
good core
strength/endurance
(isometric hold,
stability)?

Q6. Do you perceive
yourself as having

good flexibility of the -0.141  -0.286  -0.251 0.123 -0.096 1
lower limbs and back
(splits, stretching)?
Q7. Do you show self-
discipline and
consistency in
following your training -0.004 -0.196  -0.167 .363" 0.008 0.153 1.000
program (training
sessions, home
exercises)?
Q8. Do you manage
pre-competition stress
well (anxiety, .352* -0.191 0.045 -0.047  -0.208 0.039  0.055 1
pressure) without
performance drops?
Q9. Does your coach
also convey
educational values
beyond technique -0.029  -0.151 0.246 0.143 0.033 0.124  0.161 0.271 1
(respect,
responsibility,
cooperation)?
Q10. Do you believe
that skating is an
educational tool for
young people (in 0.141 -0.275 0.065 0.110 -0.157 -0.145 0.164 0.242 0.217 1
addition to
performance-related
aspects)?
Q11. Do you believe
that skating has taught
you to better manage  0.170 -0.264  -0.069 0.198 -0.028 0.294 459" 552" 417" 0.249 1
emotions in different
life situations?
Q12. Do you believe
that artistic roller
skating promotes
personal growth
beyond the technical-
sporting aspect?

-0.017 1

0.032 -428™ 0.128 1

-0.095 0.274 -0.138 -0.141 1

0.082 -0.286 0.056 0.286 0.217 0.247 474" 0101 0194 0300 .5117 1

Discussion

___________________________________________________________________________________________________________________________|
The overall analysis of the results highlights how athlete development in artistic roller skating consti-
tutes a complex and multifactorial process, in which physical, psychological, and educational dimen-
sions interact dynamically, making an integrated interpretation of performance necessary. From a per-
formance perspective, in the Junior category statistically significant improvements were observed be-
tween 2025 and 2026 in several functional indicators closely related to the biomechanical demands of
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the discipline. In particular, core strength and dynamic endurance show a relevant in-crease, accompa-
nied by improvements in lumbar flexibility, posterior chain flexibility, and frontal split range. Core iso-
metric endurance also shows a significant increase, indicating a greater capacity for postural control
under conditions of prolonged effort. Overall, these adaptations suggest a positive evolution of the con-
ditional and functional capacities most involved in stability, balance, and technical execution in artistic
roller skating, confirming the effectiveness of the athletic preparation program in enhancing fundamen-
tal motor qualities already in the early stages of the competitive pathway. These findings are consistent
with previous literature (Yu et al,, 2025; Dong et al,, 2023), which emphasizes the central role of core
stability and flexibility in disciplines requiring high levels of postural control and technical precision. In
this perspective, the improvements observed in Junior athletes may reflect not only training effects but
also early neuromuscular adaptations that facilitate the acquisition of complex motor skills, supporting
a developmental trajectory aligned with models proposed in similar aesthetic sports. In the Senior cat-
egory, the evolution of performance shows a partly similar trend, although less uniform across the dif-
ferent motor qualities analyzed. Significant increases are found in dynamic abdominal strength, lumbar
flexibility, and frontal split range, whereas sagittal mobility shows greater variability. In particular, the
improvement observed in the right sagittal split, compared with the stability of the left side, suggests
that in more mature athletes the processes of adaptation are influenced by individual factors such as
motor history, degree of specialization, and possible functional asymmetries. The comparison between
Junior and Senior athletes highlights a progressive convergence in performance levels across the main
physical capacities, with the exception of core isometric endurance. In both years of assessment, the
plank test is significantly higher in Seniors, suggesting that experience and neuromuscular maturity
contribute to a more stable consolidation of postural control and the ability to sustain prolonged mus-
cular tension. The other parameters, although sometimes showing higher values in Seniors, do not pre-
sent statistically significant differences, indicating that Junior athletes reach comparable levels after a
relatively short period of structured training. This convergence may be interpreted as the result of ef-
fective training programs capable of enhancing the conditional capacities of younger athletes at an early
stage and reducing the performance gap between categories, while in Seniors the need emerges for in-
creasingly targeted and individualized interventions, consistent with the demands of highly specialized
athletes.

The international literature in related disciplines, such as figure skating, supports the evidence emerg-
ing from the present study, showing that performance indicators such as strength, flexibility, and agility
differ significantly according to competitive level, with Junior and Senior athletes achieving higher re-
sults than less experienced levels in the main physical tests (Sharrock et al., 2011; Slater et al., 2016).
These differences can be attributed not only to increased training loads, but also to processes of neuro-
muscular maturation and to greater technical efficiency developed over time. Comparisons between
Junior and Senior athletes in related disciplines with high technical and coordinative demands, such as
artistic gymnastics, further confirm that factors related to biological maturation and competitive expe-
rience can influence the development of strength and flexibility capacities, reinforcing the interpretation
of the results observed in the present study. By complementing the physical data with perceptual data,
it emerges that artistic roller skating is experienced by athletes not only as a performance context but
also as a broad formative environment, characterized by a strong educational and emotional compo-
nent. Correlation analyses highlight that some self-regulatory dimensions, particularly self-discipline,
are associated with functional behaviors related to preparation, such as regular stretching, as well as
with a stronger perception of personal growth. Self-discipline therefore appears as a cross-cutting var-
iable, capable of supporting both adherence to training practices and the construction of formative
meanings attributed to the sporting experience. This interpretation aligns with the theoretical perspec-
tive proposed by Ho6g & Andersson (2021), according to which self-regulatory processes represent a
key mechanism linking training behaviors and broader developmental outcomes. In this sense, self-dis-
cipline can be understood not only as a behavioral trait but as a mediating factor between structured
practice and the internalization of educational values. Of particular interest is also the relationship be-
tween sporting experience and the management of pre-competition stress, as well as the strong link be-
tween the ability to control competitive anxiety and the perception of better emotional management in
everyday life. These results suggest that competitive experience may represent a privileged context for
emotional learning, in which athletes develop regulatory skills that extend beyond the sporting domain
and can be applied to situations in daily life (Aliberti et al., 2025; Rogowska et al., 2022). Within this

framework, the role of the coach emerges as a central element of the formative process. The perception
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of receiving educational values from the coach is associated with a greater capacity for emotional man-
agement and with a stronger attribution of formative value to sport (Gorghiu et al., 2024). Descriptive
data confirm this centrality, showing a high percentage of athletes who recognize the coach as an edu-
cational figure in addition to a technical one, and who consider artistic roller skating an effective tool
for personal growth, self-discipline, and the management of emotions. Overall, the results outline artistic
roller skating as a complex educational space in which bodily learning, emotional regulation, internali-
zation of values, and the consolidation of functional habits are continuously intertwined (Raiola & Di
Tore, 2012). Performance therefore does not emerge simply as the outcome of physical training, but as
the result of a dynamic interaction between physical, psychological, and relational components. From
this perspective, the holistic approach does not represent an abstract theoretical framework but rather
a methodological necessity for understanding and supporting the development of elite athletes, promot-
ing integrated training pathways capable of combining technical performance with personal growth
(Asensio Castafieda et al,, 2023; Ribeiro et al., 2026). From an applied perspective, the integration of
physical and perceptual findings suggests the need for training programs that systematically combine
the development of conditional capacities with the promotion of self-regulatory and emotional skills. In
particular, the central role of self-discipline and perceived coach support highlights the importance of
structuring training environments that encourage athlete autonomy, consistency, and reflective engage-
ment with practice (D’Isanto et al., 2022). For coaches, these results underline the relevance of adopting
an educational approach that goes beyond technical instruction, incorporating strategies aimed at fos-
tering emotional regulation and personal responsibility (Giardullo et al., 2026). Consequently, coach ed-
ucation programs in artistic roller skating could benefit from the inclusion of pedagogical and psycho-
logical competencies, in order to better align performance objectives with athletes’ holistic develop-
ment.

The present study has several limitations that should be considered when interpreting the results. First,
the limited sample size, related to the specificity of the elite context and the exclusive participation of
national team athletes, reduces the statistical power of the analyses and requires caution in interpreting
the findings. The evidence that emerged should therefore not be generalized to broader populations or
to different sporting contexts but rather interpreted as indicative of trends observable within a highly
selected sample. Second, the perceptual questionnaire used, although consistent with the exploratory
aims of the study, has not undergone full validation. This was due to time and organizational constraints
related to the longitudinal nature of the study and the limited availability of the sample. Moreover,
standardized and previously validated instruments in sport psychology were not adopted, as they were
not fully suited to capture the specific combination of physical and context-dependent perceptual vari-
ables characterizing the present sample; therefore, an ad hoc tool was developed. Furthermore, the ab-
sence of a control group and the observational nature of the research de-sign do not allow for causal
inferences. An additional limitation concerns the multiplicity of statistical comparisons conducted, par-
ticularly in the analyses of the physical tests across years and categories. Although the statistical tests
were selected consistently with the study design, corrections for multiple comparisons were not ap-
plied. Finally, the federative context and the athletes’ relationship with the technical staff may have in-
fluenced the perceptual responses, introducing possible social desirability bias. The integration be-
tween the performance and educational dimensions represents one of the conceptual strengths of the
study; however, the observed correlations, although statistically significant, show moderate effect sizes,
suggesting the need for a cautious interpretation of the results. The perceptual variables analyzed reflect
the athletes’ subjective experiences and do not constitute objective measurements of educational or
emotional competencies; therefore, the results describe personal representations and meanings at-
tributed to the sporting experience, which cannot be directly equated with objective indicators of psy-
chosocial development. Moreover, it is not possible to exclude a potential learning effect in the motor
tests repeated one year apart, related to familiarization with the assessment procedures. Although the
protocol was administered under standardized conditions, this aspect represents an additional factor
to consider when interpreting the improvements observed. Parametric analyses were applied consid-
ering the distribution of the data and the reference literature; however, future studies could incorporate
more thorough verification of normality assumptions and the use of alternative statistical approaches.
Furthermore, future research should aim to validate context-specific instruments or integrate estab-
lished validated scales to strengthen the robustness of perceptual measures.
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Conclusions
___________________________________________________________________________________________________________________________|
This study proposes an integrated interpretation of artistic roller skating as an elite discipline, highlight-
ing how performance arises from the interaction between physical, perceptual, and educational compo-
nents. The results show significant improvements in several performance parameters over the two-year
period analyzed, with a progressive reduction in differences between Junior and Senior athletes, except
for core iso-metric endurance, which remains higher in Seniors. On the perceptual level, athletes attrib-
ute a strong educational value to artistic roller skating, recognizing sport and the relationship with the
coach as a relevant context for the development of self-discipline, stress management, and personal
growth. The relationships observed, although moderate in magnitude, outline a coherent framework
between sporting experience and the educational dimension. Overall, the findings suggest that perfor-
mance in artistic roller skating cannot be interpreted exclusively as the outcome of physical training,
but rather as the product of a dynamic interaction between conditional, experiential, and educational
components. From this perspective, the role of the coach and the relational context assume a central
function in supporting not only athletic performance but also the athlete’s personal development. Given
the observational nature of the study, the limited sample size, and the use of an exploratory perceptual
instrument, the results should be interpreted with caution and in associative terms. Future studies, with
more controlled designs and larger samples, will be necessary to further investigate the relationships
identified and to consolidate integrated models of training and education in artistic roller skating.
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