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Dictionary:

Concentration — the ability to
focus and maintain awareness
on a specific task, thought,
object or phenomenon, while
ignoring distractions [44].
Sports Psychological Tests
(SPT) — a group of tools
designed for athletes to
diagnose their mental level,
often in combination with
fitness elements [45].

Sports Psychology - a
science that uses psychological
theories, methods and
techniques for the mental
training of athletes and
providing them with

psychological assistance [46].
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Abstract:

Background and study Aim: The utilisation of music in sports training has been
demonstrated to yield tangible benefits, with a particular emphasis placed on the significance
of individual differences between athletes. The present study's cognitive objective is the
knowledge about athletes’ predispositions in terms of concentration during training sessions
with the use of music.

Material and Methods: A total of 117 subjects (74 female and 43 male, aged 22-24 years) who
engage in competitive training utilising music were examined: 55 in bodybuilding; 32 in
volleyball and 30 in fitness. The Dominant Attentional Style (DAS) questionnaire was utilised
in the study. The DAS comprises ten questions, with respondents being awarded 1 point for
answering ‘yes’ and 2 points for answering ‘no’. Consequently, a score ranging from 10 to 20
points can be obtained, which is interpreted as follows: a score between 10 and 13 points
indicates that the respondents predominantly exhibit a dissociative style (they actively seek
forms of distraction from the discomfort of heavy training). Scores falling between 14 and 16
points indicate an absence of style dominance among respondents (they are only able to derive
specific benefits from music during monotonous training sessions). Scores ranging from 17 to
20 on this scale indicate a preponderance of respondents who favour an associative approach.
The level of significance was set at a = 0.05.

Results: Athletes training in volleyball were characterised by a statistically significantly lower
level on the attention style scale (12.75 poi points) than fitness athletes (13.97 points) and
bodybuilders (14.25 points). Taking into account the specific nature of the samples, the
dissociative style was characteristic of: 75% of volleyball players, 36.4% of bodybuilders and
33.3% of fitness athletes; no dominant style was characteristic of: 25% of volleyball players,
45.5% of bodybuilders and 66.7% of fitness athletes; the associative style was characteristic of
only 18.2% of bodybuilders. In the studied population of athletes, 46.2% generally exhibited a
dissociative style, 45.3% had no dominant style, and 8.5% exhibited an associative style.

Conclusions: In the process of devising training programmes that incorporate music, it is

essential to take into account the unique characteristics of the athletes in question, as well as
the specific nature of the respective sport.
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1. Introduction

The utilisation of music in conjunction with sports training is a practice that is gaining
popularity, particularly among the younger athletes [1]. The utilisation of music in
the training of athletes by those who favour this form of assistance has been
demonstrated to result in enhanced commitment to training, reduced fatigue,
improved mood and an improved sense of rhythm during exercise performance [2].
Satisfaction has been demonstrated to be particularly evident during monotonous
endurance training [3]. Concurrently, the significance of conscientiously selected
songs for the training playlist is underscored [4].

It is vital that the tracks are adapted to the desired rhythm of the exercises at a given
stage of training [5]. It is therefore recommended that the introductory section of the
composition contain a series of tracks characterised by an increase in tempo, with a
corresponding enhancement in dynamic intensity from one track to the next. This
approach is intended to stimulate the nervous system, as outlined in [6]. In the
primary section, the utilisation of songs characterised by a consistent tempo is
recommended to ensure the sustained activation of the nervous system [7]. In the final
part, the tempo of the songs should be gradually decreased, with a more deliberate
decline from one song to the next, in order to induce a state of calmness in the nervous
system [8]. Furthermore, it is imperative that the songs are characterised by a positive
tone [9]. The positive messages conveyed through the songs have been shown to
engender heightened motivation and positive emotions among the subjects training
[10].

Athletes of all ages and levels — school, amateur, competitive, professional — also use
music before and after training, during recovery [11]. The selection of music, tailored
to the individual preferences of the athlete, has been demonstrated to have a beneficial
effect on stress reduction and to enhance motor task performance by increasing
arousal [12]. It is therefore vital that the songs selected are ones with which the
athlete is already familiar and which they find agreeable [13]. This phenomenon
enables the subjects to evoke positive associations and feelings of pleasure [14].
Concurrently, the evocation of the desired stimulation through music is contingent on
the appropriate volume of the tracks, thereby ensuring that the exerciser can also
perceive auditory stimuli from the environment in combination with awareness [15].

Consequently, the utilisation of music in sports training programmes offers numerous
advantages. However, there are training microcycles in which the use of music is not
recommended [16]. This phenomenon is particularly evident in the context of athletes
who are developing novel motor skills. In such training units, it is imperative that the
trainees maintain maximum concentration, and music 1s perceived only as a
distraction [17]. Additionally, music has been demonstrated to be ineffective during
periods of maximal exertion, as it has been shown to hinder the optimisation of
training outcomes [18]. Furthermore, there are athletes who do not favour music as a
training accompaniment. This is how individual differences among people who train
in sports are articulated [19].

In view of the above, the cognitive objective of this study is the knowledge about
athletes’ predispositions in terms of concentration during training sessions with the
use of music.
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2. Materials and Methods

Tested persons

The study involved 117 participants, including 74 female and 43 male subjects aged
22-24, from the following sports disciplines: volleyball (32 participants); fitness (30
participants); and bodybuilding (55 participants). Each of the sports disciplines
differed in terms of the physical and mental preparation requirements. All
participants engaged in competitive training in their respective sports, utilising music
as a medium, and were enrolled as students at universities in Lower Silesia province,
Poland.

Tool

The study utilised the Dominant Attentional Style (DAS) questionnaire to evaluate
athletes’ predispositions with regard to concentration during training sessions
accompanied by music [20].

The DAS comprises ten questions, with respondents being awarded 1 point for
answering ‘yes’ and 2 points for answering ‘no’. Consequently, a score ranging from 10
to 20 points can be obtained, which is interpreted as follows: a score between 10 and
13 points indicates that the respondents predominantly exhibit a dissociative style,
meaning that they actively seek forms of distraction from the discomfort of heavy
training. Therefore, the presence of background music has been demonstrated to yield
substantial advantages with regard to training benefits. Scores falling between 14 and
16 points indicate an absence of style dominance among respondents, suggesting that
they are only able to derive specific benefits from music during monotonous training
sessions. Scores ranging from 17 to 20 on this scale indicate a preponderance of
respondents who favour an associative approach, characterised by an emphasis on
regulating the body, focusing on the breath, and contemplating the form or the
muscles being used. Hence, while the role of background music in enhancing training
outcomes is minimal, its capacity to elevate mood is noteworthy.

In the sample of athletes studied, DAS internal consistency was achieved at a
satisfactory level, with Cronbach’s alpha >0.7.

Procedure

The study was conducted between September and December 2023. The inclusion
criteria for subjects in the study were as follows: voluntary written consent to
participate in the study and to publish the results of the study for scientific purposes,
a minimum of three years of sporting experience, and membership of a licensed sports
club in a Polish sports association for the sports disciplines under study.

The present study was conducted in Lower Silesian sports clubs that participated in
the study. Initially, a two-hour playlist of dynamic songs was devised, with the
musical preferences of the subjects taken into consideration on the basis of their
verbal declarations. The playlist incorporated songs from the pop and techno genres,
characterised by positive lyrics. Subsequently, the subjects participated in a 90-
minute training session that incorporated music from the programmed playlist.
Subsequent to the training session, the subjects completed a paper-and-pencil version
of the DAS questionnaire. Subsequent to the survey conclusion, the respondents’ data
sheets were subjected to coding and entered into a database.
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The first sample included volleyball players, the second sample included fitness
athletes, and the third sample included bodybuilders. Therefore, the order of reporting
the samples was identical to the order in which the samples were included3. Results.

Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics 26. The software was
utilised for the execution of fundamental descriptive statistics, normality of
distribution assessments, one-way analysis of variance, post hoc tests with Games-
Howell correction, cross-tabulation, and Fisher’s exact test. The significance level was
set at a = 0.05.

The estimation of the results is based on the following indicators: frequency (N, n);
mean (M); median (Me); minimum (Min); maximum (Max); standard deviation (SD or
+); standard error (SE); skewness (Skew); kurtosis (Kurt.). Other symbols and
statistical abbreviations: statistical significance (p); test statistic value (F); degrees of
freedom (df); effect size indicator (n?); Shapiro-Wilk test result (W); Levene’s test
result proved statistically significant and the result was reported with Welch’s
correction (a); confidence interval for the difference between means (CI); effect size

index (Vo).
3. Results

The initial phase of the analysis entailed the examination of the distributions of
quantitative variables. In order to accomplish this objective, fundamental descriptive
statistics were computed, in conjunction with the Shapiro-Wilk test, to ascertain the
normality of the distribution. The result of the Shapiro-Wilk test proved to be
statistically significant, which means that the distribution of the attention scale
significantly deviates from the normal distribution (Table 1). However, it should be
noted that the skewness of the distribution does not exceed the conventional absolute
value of 1, which means that the distribution is only slightly asymmetrical.
Consequently, the analysis through the utilisation of parametric tests was
undertaken.

Table 1. Basic descriptive statistics with the Shapiro-Wilk test.

Dependent
M Me SD Sk. Kurt. Min. Max. w P
variable

Attentional styles  13.77 14.00 1.58 0.47 -0.39 11.00 17.00 0.93 <0.001

Subsequently, a one-way analysis of variance was conducted to verify the existence of
differences in attention styles depending on the type of sport trained. The analysis
revealed a statistically significant difference between the groups training the sports
in question in terms of attention styles. The magnitude of the observed difference
between the groups was substantial (Table 2).
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Table 2. Results of the analysis of variance comparing attention styles according to the sport

discipline trained.
Volleyball Fitness Bodybuilding Lo Lo
Dependent Statistical indicators
p (n=32) (n =30) (n =55)
variable
M & SD F df p n>
Attentional style 12.75 £1.19 13.97 £1.27 14.25 £1.67 13.49*  2;70.37 <0.001 0.16

Subsequently, post hoc tests with the Games-Howell correction were performed to
compare the groups in pairs. The Games-Howell correction was employed in view of
the heterogeneity of variance for attention style across the three groups. It was
observed that the attention style levels of volleyball players were statistically
significantly lower than those of fitness and bodybuilding athletes. The mean of 12.75
for volleyball players falls within the range that is appropriate for the dissociative
attention style. The mean on the attention style scale for fitness trainers was 13.97,
and for bodybuilders it was 14.25, which is a score corresponding to the lower limit of
no dominant attention style (associative or dissociative). An analysis of the data set
revealed no statistically significant differences between fitness trainers and
bodybuilders (Table 3).

Table 3. Results of post hoc tests comparing attentional styles according to the sport discipline

trained.

Dependent Difference 95% CI

Compared groups SE P 95%CI UL
variable between M

Volleyball — Fitness -1.21 0.31 <0.001 -1.97 —-0.46
Attentional oo hall — Bodybuilding ~ —1.50 031  <0.001 -2.24 ~0.77
styles

Fitness — Bodybuilding -0.28 0.32 0.648 -1.06 0.49

LL lower limit of the confidence interval; UL upper limit of the confidence interval.

Following this, a cross-tabulation table and Fisher’s exact test were performed to
ascertain the relationship between attention styles transformed using norms
(dissociative style, no dominant style, and associative style) and the sport discipline.
The result of Fisher’s exact test was statistically significant. The strength of the
relationship was moderate. The dissociative style was found to be characteristic of
75% of volleyball players, 33.3% of fitness enthusiasts and 36.4% of bodybuilders. In
25% of volleyball players, 66.7% of fitness enthusiasts and 45.5% of bodybuilders, no
dominant style was identified. The associative style was not observed among
volleyball and fitness players, but was evident in 18.2% of bodybuilders. The results
of the study indicated that 46.2% of the studied population of athletes exhibited a
dissociative style, 45.3% demonstrated no dominant style, and 8.5% exhibited an
associative style (Table 4).
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Table 4. Relationship between attention styles and sports discipline.

Volleyball Fitness Bodybuilding Total
Indexes
Variable (n=32) (n = 30) (n=55) (n=115)
n % n % n % n % p Ve

Dissociative style 24 75.0% 10 33.3% 20 36.4% 54  46.2%

No dominant style 8 25.0% 20  66.7% 25 45.5% 53  45.3% <0.001 0.33

Associative style 0 0.0% 0 0.0% 10 18.2% 10 8.5%

4. Discussion

The data obtained from this study provided insight into athletes’ predispositions in
terms of concentration during training sessions with music. Quantitative analyses
indicated that volleyball players demonstrated a predisposition towards a dissociative
style of attention, which is interpreted as signifying that music played during training
distracts them from the discomfort of heavy training loads [21]. Conversely, fitness
athletes and bodybuilders exhibited a proclivity for a non-dominant attention style,
suggesting that music during training confers only benefits when performing
exercises that are subjectively perceived as monotonous [22].

An analysis of the predispositions of the subjects in percentage terms showed that
75% of volleyball players exhibit a dissociative style, while the remaining 25% have
no dominant style. This finding indicates that the majority of volleyball players
experience positive benefits from training in the presence of music, while a smaller
proportion of players only demonstrate such benefits when performing monotonous
motor tasks [23]. In the sample of fitness enthusiasts, 33.3% of individuals exhibited
a dissociative style, while 66.7% did not have a dominant style. This finding indicates
that a smaller proportion of fitness enthusiasts appear to derive benefits from training
with music, with the majority only perceiving the advantages of music in training
when performing monotonous exercises [24]. In the sample of bodybuilders, 36.4% of
subjects revealed a dissociative style, 45.5% exhibited no dominant style, and 18.2%
demonstrated an associative style. This finding indicates that a smaller proportion of
bodybuilders experience tangible benefits from incorporating music into their training
regimens. A significant proportion of respondents reported that music only had a
positive impact on their training experiences for exercises they perceived as
monotonous. A smaller proportion did not perceive significant benefits from music
support [25].

Furthermore, within the overall group of respondents at similar levels, dissociative
style predispositions and the absence of a dominant style predominate, while
associative style predispositions are insignificant. This suggests that the integration
of music in sports training is advantageous for the majority of respondents, as it serves
as a distraction from physical discomfort or exercises that are perceived as
monotonous [26]. For a minority of respondents, however, the use of music in sports
training does not result in significant training benefits; nevertheless, it has been
demonstrated to improve mood [27].
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In this regard, it is important to note that there are no universally applicable solutions
in sports psychology that can be applied to the entire population of individuals
training in various sports disciplines [28]. The significance of individual variations
among athletes i1s underscored [29]. While music is commonly employed as a medium
to enhance sports training for many individuals [30], its efficacy in improving mood,
at best, is more pronounced [31]. Consequently, the efficacy of bespoke mental
techniques, customised to suit the individual preferences and predispositions of a
given athlete, has been postulated to play a pivotal role [32].

The study utilised a two-hour playlist of energetic songs to stimulate athletes [33].
Despite the playlist having been tailored to align with the subjects’ declared musical
preferences, it cannot be discounted that certain songs may not have elicited the
intended positive response in each individual subject [34]. Consequently, athletes’
propensities for concentration during training with music are more closely associated
with individual predilections than with group training [35]. Conversely, volleyball
players — as the sole team sport in the sample — demonstrated that music generally
facilitates their training [36]. This phenomenon may be attributed to the unique
characteristics of this sport, which involves athletes engaging in musical listening
during intermissions between play during matches [37], and the reactions of
spectators [38]. Therefore, it was hypothesised that individual differences between
athletes and the specific nature of the sport being trained are important for athletes’
predispositions in terms of concentration during training with music.

An issue that is not directly related to the subject of this research is the relationship
of athletes to various aspects of music in disciplines that programmatically combine
training and competition activity with musical background: artistic gymnastics [39],
capoeira [40], figure skating [41], sports dance [42], synchronized swimming [43].

Limitations of the study

The present study is constrained to the population of competitive athletes aged 22—24
who engage in training in volleyball, fitness, and bodybuilding. Furthermore, the DAS
results were collected after a single 90-minute training session. It cannot be
discounted that the DAS outcomes may have been disparate had additional training
sessions incorporating musical elements been undertaken within the study.

Further research directions

It is recommended that research be continued on a larger population of athletes from
as many sports disciplines as possible, while maintaining the autonomy of these
disciplines when including them in samples. The implementation of this research
should be wundertaken during training sessions and competition situations.
Furthermore, it is imperative to consider gender divisions when selecting samples
from diverse sporting disciplines.

5. Conclusions

In the process of designing training sessions that incorporate music, it is essential to
consider the unique characteristics of athletes and the particularities of their
respective sports. As is the case with athletes, individuals vary in their preferences
with regard to musical genres and songs. Furthermore, the level of stimulation desired
for each sport is unique. Consequently, the efficacy of musical compositions varies
according to the sporting discipline, thereby facilitating the planning of a training
playlist for a single athlete as opposed to an entire team.
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