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Abstract

Background. Previous research highlights the importance of physical training in achieving sports performance. It is an
integral part of the training content across all sports disciplines and events in different proportions, depending on the demands
of the competition. The approach to physical training in acrobic dance is beginning to gain a positive trend, being included in
modern athlete training due to the significant gain in explosive strength, execution speed, balance, and coordination.

Aims. The aim of this study is to investigate the effects of developing explosive strength, balance, and coordination in
specific training for achieving high-performance choreographies at the international level in acrobatic dance, at the age of
12-14 years.

Methods. The study was conducted on a group of 20 female athletes, aged 12-14, who had been practicing aerobic dance
for at least one year. The experimental training program lasted for 44 weeks, incorporating specific physical training methods
throughout, with different proportions from the preparatory period to the competitive phase. Segmental strength, balance, and
coordination were evaluated dynamically. For segmental strength, the tests included the standing long jump (SLJ), push-ups
(PU), trunk raises in 30 sec (TR), and lower limb isometric strength (ISO). The level of dynamic balance was evaluated using
the Bass Test, and specific coordination (SC) was assessed using the Witty timing system and intelligent traffic lights. The
recorded results were analyzed using ANOVA and SPSS software.

Results. The statistical analysis performed with the T-student test highlighted significant differences between the two test
phases of the experimental group (p <0.01 and p <0.05): at SLJ an improvement of 9.30 cm was recorded, with a progress rate
of 5.4%; at PU a progress of 2.50 repetitions with a rate of 15.5%, leading to a more homogeneous group; at ISO a progress
of 6.30 sec with a rate of 6.6%; at TB the progress was 14.25 points with a rate of 21.5%, while in the SC test, a progress of
12.1% was observed in the total execution time of the 10 successive repetitions of the motor structure, in conditions requiring
spatial orientation, coordination, and execution speed. In terms of competitive performance, the subjects progressed from one
competition to another, achieving 1st place at the World Championship in the Netherlands, between July 8-15, 2024.

Conclusions. The research results provide objective evidence that a specific physical training program, focused on the
development of segmental strength, dynamic balance, and coordination, leads to significant improvements in motor capacity,
with positive effects on choreography and performance in acrobatic dance
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Introduction

Researchers in the fields of sports training theory
in general and dance in particular have contributed
to identifying the role of training factors in achieving
performance. Acrobatic dance is a relatively new sport
in Romania, even though it first appeared around 1900 in
the USA and Canada (1). In recent years, it has developed
nationally and gained recognition internationally. It has
been observed that there are no teaching materials or
methodological guides for this discipline, and as a result,

training strategies from other sports disciplines whose
technical elements are part of the technical repertoire of
acrobatic dance are adapted for training these athletes
including artistic gymnastics, rhythmic gymnastics, sports
dance, folk dance, and fitness (Zgreaban & Mihailescu,
2024c).

The training of athletes practicing acrobatic dance is
currently based on training methodologies from other
sports disciplines, with matching technical elements
(Ciomag, 2010; Nastase, 2010; Smoll & Smith, 2002).
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To achieve high-performance choreographies, athletes
must be able to execute linking elements that, in addition
to the technical execution of elements, place additional
demands on their physical capacity (Scharader, 2005;
Visan, 2005). Practicing competitive acrobatic dance in
accordance with current requirements demands exceptional
skills from athletes aiming at high performance (Nastase,
2011). The development of balance, coordination, strength,
and execution speed are essential training requirements
for creating routines that ensure placement on the podium
at international competitions (Zgreaban & Mihadilescu,
2024a, Teodorescu, 2009). The training of athletes must
consider the requirements, principles, and content present
in the training methodology for young athletes while
respecting their age-specific characteristics (Aducovschi,
2007; Armstrong & McManus, 2011; Cunningham et al.,
2022; Pankhurst & Collins, 2013).

The means of physical training are taken and adapted
from the training methodology of other sports disciplines
where performance is either favored or limited by the level
of athletes’ physical capacity, which can be applied to the
age group of our study subjects (Grigore, 2001; Lloyd &
Oliver, 2012; Sharkey & Gaskil, 2013).

In conducting our research, we considered the
characteristics of evaluation expressed in the year 2000
by Radu & Dragnea’s perspective on motor capacity,
which he defines as “a complex of predominantly motor
manifestations conditioned by the level of development of
motor qualities, morpho-functional indicators, psychological
processes, biochemical and metabolic processes, all summed
up, correlated, and mutually conditioned, resulting in the
efficient execution of motor acts and actions required by
the specific conditions in which motor activity is practiced”
(Radu, 2000; Dragnea et al., 2006).

The results of this study have shown that training
athletes aged 12-14 who practice acrobatic dance, with
a focus on developing segmental strength, balance,
and specific coordination, operationalized through a
training model designed according to the principle of
integrating physical and technical factors, enhances sports
performance, thus confirming our working hypothesis
(Zgreaban & Mihailescu, 2024b, Sergiev, 2004, Teixeira,
2020). The findings of our experiment are consistent with
the conclusions of previous studies (Aman et al., 2015;
Aparicio-Herguedaset al., 2023).

The progress achieved at the end of the experiment
in terms of performance, as well as the improvements in
strength and balance parameters, demonstrate that specific
physical training and specialized technical preparation
should be addressed simultaneously, in different proportions
depending on the training phases, as also suggested by
other researchers (Cenizo-Benjumea et al., 2015; Tudor,
2005; Gagea, 2010; Predoiu, 2020).

The increase in dynamic balance, along with the
development of other components of motor capacity, is
considered a facilitating factor in performance expression
in acrobatic dance, which aligns with the findings of other
researchers (Rochat et al., 2020; Ricotti, 2011; Toscano,
2018).

This methodological approach, which has proven to be
effective, if implemented over a more extended period in
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the training of athletes of the same or older age groups,
could serve as a methodological lever to enhance the level
of performance in this sport discipline.

Hypothesis

The implementation of a specific physical training
program, focused on developing explosive strength,
balance, and coordination, is expected to lead to significant
improvements in the motor capacities of female athletes
aged 12-14, positively influencing choreographic execution
and competitive performance in acrobatic dance at the
international level.

Material and methods

Research protocol

a) Period and place of the research

The experiment was designed as a longitudinal study,
spanning 44 weeks over the course of one full training
year. The phasing was carried out over time based on the
scheduling of activities that determined the achievement of
the objectives, both those of the preliminary-confirmatory
study and the experimental one, and the achievement of
the goal.

The experimental group followed a structured training
program for 44 weeks, incorporating specific physical
preparation methods with varying intensities across
different training phases: 70% during the preparatory
period, which had the highest emphasis, and 25% during
the competitive phase. The total number of training
sessions amounted to 200, with participation in five major
competitions as performance benchmarks.

A comprehensive and integrated training system
was employed, combining elements from gymnastics,
classical ballet, and modern dance, supplemented with
proprioception training, core stability exercises, flexibility
enhancement, and reaction speed drills, all of which are
fundamental for optimizing performance outcomes. The
integration of RADAR techniques, principles from Martha
Graham’s methodology, and classical ballet fundamentals,
alongside the incorporation of gymnastics and dance
elements, facilitated the refinement of coordination and
dynamic balance, culminating in notable performance
improvements as evidenced by the final results.

The research was conducted at ACS Athletic Sports
Arges, Pitesti, which has a material base consisting of: an
artistic gymnastics hall equipped with floor, mattresses,
acrobatic slope, airtrack, equal and uneven parallel bars,
beam, mushroom, diving table, trellis, aerial bar, acrobatic
methodology and cubes, weights, methodical mattresses
and a gym equipped with the necessary facilities: linoleum
with sponge for cushioning, ballet bar, mirrors, pirouette
boards, yoga bricks, sound system, balance boards, fitness
equipment: bicycle and elliptical bike, equipment for
hamra-gymnastics and acro methodology, elastic bands,
milestones, stepper and recovery area equipped with:
massage table, pressotherapy device, physiotherapy and
massage, infrared lamp.

b) Subjects and groups

Twenty female athletes aged 12-14, registered with the
ACS Athletic Sports Dance & Gymnastics Club in Pitesti
and practicing competitive acrobatic dance, participated in
our research.
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c) Applied tests (Used instruments)

The subjects were measured and assessed dynamically
in terms of their specific motor capacity levels, focusing
on the following aspects: segmental strength in the upper
limbs, abdomen, and lower limbs, dynamic balance, and
specific coordination.

For segmental strength, the tests included the standing
long jump (SL.fe), push-ups (Fl), trunk raises in 30
seconds (T.R), and lower limb isometric strength (IZM).
Dynamic balance was evaluated using the Bass Test
(T.B), and specific coordination was assessed through the
coordination test (C.S).

In the SL.fe test, subjects had two attempts, with
the best jump being recorded. In the Fl test, participants
performed as many repetitions as possible, with only the
correct executions being counted. In the RT test, subjects
executed trunk raises with their hands behind their
heads from a supine position, and the number of correct
executions within 30 seconds was recorded. For the I1Z test,
subjects were required to maintain a half-squat position for
as long as possible, with the time being recorded.

The CS test consisted of performing a sequence of
four specific technical elements: a pirouette followed by
an artistic jump with a cloche to the head, continued with
a rolling fall, and completed with an acrobatic element
known as the “front walkover” (lenta inainte). With each
executed movement combination, participants had to
reach the traffic light corresponding to each corner of the
competition area as quickly and accurately as possible,
following a visual signal indicating the correct direction,
and touch the respective traffic light. Each participant
performed this sequence 10 times, with each repetition
being timed, including the total time for the complete circuit
of 10 repetitions, to evaluate execution speed, precision,
body control, and specific coordination. Execution time
was recorded using the Witty system.

d) Statistical processing

Starting from the premise that physical training is

either a facilitating or limiting factor in achieving high-
performance choreographies at the international level, the
aim of this study is to investigate the effects of developing
explosive strength, as well as static and dynamic balance,
within specific training designed to achieve international
performance in acrobatic dance for athletes aged 12-14.
Testing was conducted in two phases: at the beginning
of the experiment (TI) and at its conclusion (TF).
Statistical analysis was performed for each evaluation
test using ANOVA and SPSS software and was interpreted
dynamically both at the group level and individual level.

Results

The results recorded in the two testing phases (TI, TF)
are presented and statistically analyzed for all evaluation
tests (Table I).

In the SLfe test, the mean results increased by 9.30
cm in the final testing, with a progress rate of 5.4%. The
difference in means falls within the confidence interval.
The variance of the results remains homogeneous across
both test phases. The increase in jump averages at the end
of the training period indicates a significant improvement,
as confirmed by the t-test results, where t = 4.21 and p
< 0.01. All individual differences are positive, ranging
between 0 and 32 cm, with the mean differences illustrated
in Figure 1.

The average number of push-ups performed by the
athletes increased by 2.50 repetitions in the final testing.
The difference in means falls within the confidence interval.
The variance of results was relatively homogeneous in the
initial test and homogeneous in the final test. The increase
in the average number of push-ups in the final testing
indicates a significant improvement in endurance-strength,
as confirmed by the t-test results, where t = 2.12 and p <
0.05. The rating assigned to the average score obtained by
the athletes in the final testing is “good.” All individual
differences are positive, with increases ranging between 0
and 8 repetitions, results presented in Figure 2.

Table 1

The dynamics of statistical indicators in the evaluation tests of segmental strength.
Statistical indicators SLfe Fl RT 1Z
/ evaluation tests TI TF TI TF TI TF TI TF
X 172.10  181.40 16.15 18.65 17.95 19.70 95.85 102.15
M 172.00  181.50 17.00 19.00 18.00 19.50 100.50 104.50
S 16.87 11.49 3.28 1.60 2.24 1.63 21.29 17.50
Min. 128.00  160.00 8.00 14.00 12.00 16.00 28.00 46.00
Max. 210.00  210.00 20.00  20.00  21.00 22.00 121.00 124.00
Ampl. 82.00 50.00 12.00 6.00 9.00 6.00 93.00 78.00
CV 9.8% 6.3% 203%  8.6%  12.5% 8.3% 22.2% 17.1%
TF-TI 9,30 2.50 1.75 6.30
P 5.4% 15.5% 9.7% 6.6%
95% CI 5,76; 12,84 (1.63; 3.37) (1.25;2.25) (3.84; 8.76)
M.E. 0,94 0,47 0,32 0,82
T 4,21 2,12 1,41 3,68
P <0.01 <0.01 >0.05 <0.01
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MAHA CD DK NL ID PM LK GS IY DS LM CA MDBA BS MBMI GS AS

Fig. 1 — Individual progress of results in SLfe.

MAHA CD DK NL ID PM LK GS IY DS LM CA MDBA BS MBMI GS AS

Fig. 2 — Individual progress of results in F1.
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MAHA CD DK NL ID PM LK GS 1Y DS LM CA MDBA BS MBMI GS AS

Fig. 3 — Individual progress of results in RT.

In the RT test, the average number of repetitions
performed by the athletes increased by 1.75 repetitions in
the final testing. The results are homogeneously distributed
in both test phases. The increase in the average number of
repetitions in the final testing is not statistically significant
in terms of endurance-strength, as the t-test shows a value
of t = 1.41 and a significance threshold of p > 0.05. All
individual differences are positive, with increases ranging
between 1 and 4 repetitions, indicating a homogeneous
group, all of this is illustrated in Figure 3.

The average time recorded in the IZ test increased by
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6.30 seconds in the final testing. The difference in means
falls within the confidence interval (3.84; 8.76). The
variance of the results is relatively homogeneous in both
test phases. The increase in the average time recorded
by the athletes in the final testing indicates a significant
improvement in endurance-strength, as the t-test shows a
value of t = 3.68 and a significance threshold of p < 0.01.
The rating assigned to the average score obtained by the
athletes in the final testing is “excellent.” All individual
differences are positive, with increases ranging between 1
and 19 seconds, illustrated in Figure 4.
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MAHA CD DK NL ID PM LK GS 1Y DS LM CA MDBA BS MBMI GS AS

Fig. 4 — Individual progress of results in 1Z.
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MAHA CD DK NL ID PM LK GS 1Y DS LM CA MDBA BS MBMI GS AS
Fig. 5 — Individual progress of results in TB.

In Table II, the statistical indicators for the Bass Test
(TB) and Specific Coordination (CS) are presented at the
group level.

Table 11
The dynamics of statistical indicators in the evaluation tests
of coordination and balance.

Statistical Specific coordination

indicators / b (CS) Bass Test (TB)
evaluation tests TI TF TI TF
X 1.269 1.116 66.25 80.50
M 1.261 1.116 65.00 80.00
N 0.008 0.004 7.93 5.60
Min. 0.089 0.064 55.00 70.00
Max. 1.106 1.021 80.00 90.00
Ampl. 1.435 1.280 25.00 20.00
(0% 0.329 0.259 12.0% 7.0%
TF-TI -0.153 14.25

P 12.1% 21.5%

95% CI (-0.192; -0.114) (10.75; 17.75)
M.E. 1,84 1,35

T 8,24 6,06

P <0.01 <0.01
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In the TB test, the average score increased by 14.25
in the final testing. The difference in means falls within
the confidence interval. The results are homogeneously
distributed in both test phases. The mean value at the end
of the training period highlights a significant improvement
in dynamic balance, as indicated by the t-test, where t =
6.06 and p < 0.01. All individual differences are positive,
ranging between 0 and 30 points, results presented in
Figure 5.

The difference between the average execution times of
the 10 repetitions in the CS test recorded at TF compared
to TT is -0.153 minutes, with mean values of 1.269 minutes
at TI and 1.116 minutes at TF. The difference in means
falls within the confidence interval (-0.192; -0.114). The
distribution of recorded times across the ten subjects is
homogeneous in both test phases.

From the table, it is observed that the progress recorded
by the group at TF is statistically significant at p < 0.01.
The effect size (1.84) indicates a very large difference
between the means. The differences between individual
results over the ten repetitions in the two test phases range
between -0.40 and -0.04 minutes, illustrated in Figure 6.
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MA HA DA DK NS ID P§

K G8 CY DS LM CA MS BA BS MA Ml GS SA

Fig. 6 — Individual progress of results in CS.

Table I11
The subjects’ results in national and international competitions.
2024 Competitions
Category FDF Global Dance BDF DR Dance  Global Dance Open World
Competition Open Qualifier Competition Competition Championship Finals
Place Place Place Place Place

Individual Place 3 Place 1 Place 2 Place 1 Place 11
Individual Place 2 Place 2 Place 2 Place 2 Place 9
Duo Place 5 Place 2 Place 2 Place 1 Place 5
Group Place 2 Place 2 Place 1 Place 1 Place 1
Formation Place 3 Place 3 Place 2 Place 2 Place 2
Formation Place 1 Place 1 Place 1 Place 1 Place 1

The athletes in the experimental group demonstrated
a significant improvement in their coordinative and
psychomotor capacities following the implementation
of the pedagogical program developed within this study.
This progress was reflected in the remarkable results
achieved at national and international competitions held
in 2024. Statistical analysis highlighted the validity and
effectiveness of the applied methodology, confirming the
research hypotheses through significant differences in
performance levels obtained in the specific tests.

This complex evolution contributed to the enhancement
of technical control, execution fluidity, and spatial
orientation within acrobatic elements and choreographic
sequences, which are essential aspects for achieving
excellence in acrobatic dance. The competition results
presented in the table provide conclusive evidence that the
integrated development of motor qualities has supported
the high-level sports performances of the subjects involved.
The competition results are recorded in the following table
(Table IIT).

Discussion

Based on the statistical analysis of the individual
results of the study, all subjects in the experimental group
demonstrated significant progress between the two testing
phases across all investigated parameters. The practice of
acro-dance requires specific strength, static and dynamic
balance, and directly influences their levels.

14

The results highlight that a 44-week training program
emphasizing physical and technical preparation, focusing
on the development of dynamic and isometric strength,
the improvement of dynamic balance, and coordination in
transition elements, led to a significant increase in these
specific capacities. Additionally, it contributed to the
execution of choreographies that resulted in international-
level performances achieved by the experimental group
members.

The study was approved by the Ethics Committee
of the Doctoral School of Sports Science and Physical
Education, at the National University of Science and
Technology Politehnica Bucharest, University Center of
Pitesti, Romania.

Conclusions

1. The progress observed, demonstrated by the
athletes of the experimental group in the evaluation tests
and trials, is largely due to the adaptation in response to an
intensive training, which combined strength exercises with
fast sequences and/or mobility and flexibility exercises,
combined with balance exercises, which required the entire
motor capacity.

2. We found, during the research, the importance
of balance both in the manifestation of other physical
abilities and in their efficient integration in acrobatic dance
choreographies. Thus, the first two working hypotheses
were confirmed.
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3. We believe that the simultaneous progress of
the level of manifestation of these assessed capacities is
essential in optimizing performance in acrobatic dance,
having a direct impact on the ability to execute complex
movements with a high level of precision and safety.

4. The results of the athletes in the experimental group
in national and international competitions validate the third
working hypothesis.
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