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Motivation for the choice of theme

Contemporary dance is a current form of physical exercise, but in Romania there are
many unknowns about how to teach it and how a workout should be conducted depending on
the level of training of the students. This is mainly what led to the choice of this topic and
consists in the desire to contribute to the realization of a contemporary dance exercise program
for children.

Contemporary dance is a style of dance in which, in addition to the specific technique,
elements of gymnastics can be performed, but in harmony with the music, dance technique and
facial gestures, to help emphasise the transmission of a message. In choreography, the
requirements for acrobatic elements are low compared to performance gymnastics, so not as
much rigour is required. Also, the elements and their number are not limited, and the teacher is
free to choose and combine them according to his or her own imagination to best convey the
emotion or story of the dance. However, teaching this style of dance can be difficult for a
graduate of the Faculty of Physical Education and Sport, even if they have previously practised
artistic performance gymnastics or other dance genres, because the content of the training is
different and contemporary dance is not a discipline taught in this faculty.

As far as our country is concerned, there are limited sources of information about
designing a training plan or teaching methods for contemporary dance. Also, both nationally
and internationally, there is confusion about what contemporary dance is called and what
training should be about, and as a result trainers' opinions are divided, sometimes totally
opposite. All these arguments contributed to the motivation for the choice of the topic in our

research.

Importance and topicality of the theme

Most children start contemporary dance as a recreational activity, but there is a
possibility that some may wish to continue at a competitive level. Even if the pupil has the
physical aptitude for this sport/artistic discipline and enjoys it, due to a lack of optimal
preparation, he/she cannot realise the potential in competitions and becomes disappointed with
the performance and results. Given the limited research on the design of a contemporary dance
training programme, this may be an impediment to the development of coaches and
consequently also athletes. This indicates to us the particular importance of the chosen topic, as

it is essential for teachers to have as many sources of information as possible to ensure their



children's progress and for them to benefit from the positive influence of practicing
contemporary dance.

The review of the topic in the literature was largely based on information from electronic
materials. The Romanian literature has been valuable in its content regarding the age
particularities of children and the development of motor skills, but has limited information
regarding the design of a contemporary dance training program, which is why foreign literature
has been part of the main sources of exploration in previous research. In addition to findings
from the field of physical education and sport, information has also been gathered from the
fields of cultural arts as well as medicine and psychology.

Recreational physical activities have a transdisciplinary perspective because they are of
particular interest to several fields of activity, due to their contribution to enhancing an
individual's quality of life. Physical exercise is supported worldwide and promoted through
events, television and the internet. All this indicates that research that argues in favour of
recreational physical activity is a current topic, as it contributes to promoting health by avoiding
sedentarism in favour of an active lifestyle.

On the other hand, studies on contemporary dance are topical because it is a growing
and increasingly popular sport activity among children. Over the years, numerous studies have
shown the importance of practising dance in various forms during childhood to improve quality
of life.

Elements of novelty and originality

The innovation of our work consists in designing an exercise program and verifying its
effects in recreational contemporary dance training for children aged 6-9 years. The motor skills
of explosive strength of the lower limbs, strength of the abdominal muscles, flexibility,
coordination and balance were targeted, as they are important in the physical development of
young school children, but also in dance, as they facilitate the learning process of specific
techniques. In this way beginners can master the movements with ease, not encountering
physical difficulties that could cause self-disappointment (Roche & Huddy, 2015). At the same
time, the aim was to analyze anthropometric indices, as well as cognitive development by
assessing attention (inhibition and self-regulation) before and after practicing the exercises.

Another new element is the verification of the commercial EEG device MyndBand
MyndPlay, which indicates a person's attention level based on brain activity. It provides real-

time feedback that can be recorded and saved, and later interpreted by anyone.



The originality of this work is given by the broad approach to the methodology of the
benefits of practicing contemporary dance and the methods of teaching it. On the other hand,
the originality of the thesis is given by the personal contribution to the development of a 6-
month training program for beginner children practicing recreational contemporary dance. All
this information can be useful for the professional development of contemporary dance coaches,

both from a theoretical and practical point of view.

The aim of the research

The aim of this research was to analyze the effect of a reactive contemporary dance
training program on body composition, motor skills, balance and attention in girls aged 6 to 9

years.
The objectives of the research

The objectives of our study were:

analyse the reflection of the topic in the literature;
— to develop a recreational contemporary dance training programme;
— verification of the intervention programme;

— verification of the instruments to measure the effects produced by the practice of

training during the intervention period;

— analysis of the effects produced by the intervention programme on the development
of contemporary dance-specific motor skills, anthropometric parameters and

attentional control in 6-9 year old girls.

The content of the paper

The thesis is structured in three parts.

Part I consists of a review of the literature related to the research topic, which consists
of five chapters. The first chapter highlights the arguments of specialists in favour of physical
activity. Chapter 2 is devoted to the analysis of dance. Chapter 3 presents the somatic, functional
and psychological particularities of young school-age children and Chapter 4 deals with the
fundamental concepts of specific motor skills. Chapter 5 presents anthropometric measurement
instruments, motor skills, technical elements and attentional control.

Part 11 of the paper presents two pilot studies. The first one was carried out in order to

verify two intervention programs that facilitate the learning of an acrobatic element of
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gymnastics practiced in contemporary dance. Due to the COVID-19 pandemic, it was not
possible to continue the study, so we adapted the study theme to the subsequent conditions,
which are presented in pilot study 2.

Part 111 of the thesis covers the experimental research. This was carried out over a period
of 6 months, during which the intervention programme from pilot study 2 adapted to this time
period was applied. Initial and final measurements were made and statistical analysis was made
on the basis of the data collected, after which the discussions and conclusions of the research

were formulated.

PARTEA I
RECENZIA LITERATURII DE
SPECIALITATE AFERENTE CERCETARII

Chapter 1. Physical activities

Physical activity, according to Nicu et al. (2002, p. 26), is defined as "a type of human
activity generally characterized by conscious, motivated movements, performed for different
purposes either in work, sport, tourism, recreation (as an important part of leisure time)".

The Sedentary Behaviour Research Network, defines physical activity as "any
movement of the body generated by the contraction of skeletal muscles that increases energy
consumption above the resting metabolic rate and is characterised by the modality, frequency,
intensity, duration and context of practice™ (Thivel et al., 2018). Physical activities are
recognised and promoted for increasing an individual's quality of life in several ways. As a
result of their practice, in the long term benefits such as improvement of certain body functions
and systems occur. They are also a primary means of preventing obesity, cardiovascular disease,
cancer, diabetes, osteoporosis, and thus premature death (Hantiu, 2010; Pedersen & Saltin,
2015; Warburton et al., 2006; World Health Organization, 2010).

However, according to the World Health Organisation, by 2022, children aged 11-17 in
Romania will be less physically active than people aged 18-69 and over 70. Girls are also more
physically inactive than boys (https://www.who.int/publications/i/item/9789240064119).
These statistics are worrying given the alarming number of premature deaths due to physical

inactivity.



Physical activity during childhood is positively associated with increased health and
prolonged well-being (Huang et al., 2012). It is also during this period that the habit of being
physically active is more easily established and the chances of lifelong physical activity are
higher. This favours the maintenance of the individual's health (Dascal & Buruiana, 2020).

Health and motor skills are fundamental in the development of young people. Physical
activity practised in an organised and constant way during leisure time has some functions in
common with physical education and sport. Both are responsible for creating an environment
conducive to fostering the development of the individual in order to increase the quality of life
(Alecu, 2020).

Chapter 2. Dance as a form of physical activity

Dance is a form of physical activity that can be practised as a recreational, sporting,
performance or therapeutic activity. It can also be used in multiple social settings such as
weddings, discos and other parties, but also for entertainment in films, music videos, theatre
performances, cabaret, etc. (Thomas, 2003; Nalett, 2005).

According to the dictionary of the Romanian language (DEX), dance is a "set of
rhythmic, varied movements of the human body, performed to the rhythm of a melody, of
different types" (https://dexonline.ro/definitie/dans). According to Proca-Ciortea (apud
Stoicescu, 2021), it is "expression of forms of life in movement".

In human history, dance has taken many forms, being included in various rituals for
social-religious manifestations, shamanism, flirting, fertility, hunting, war or as a ritual of
passage through certain places (Payne & Costas, 2021). Malkogeorgos et al. (2011) suggest that
nowadays the reasons for practicing dance are not completely unrecognized, but according to
them and Graham (2002), the recognized ones are for performance, competition, socialization,
entertainment, recreation, creativity, education, fitness, aesthetics, etc.

Dance is an art form through which individuals externalize their feelings and thoughts
with the help of body expression, therefore, it is a natural way to control and express emotions
(Payne & Costas, 2021). It can also be used as an exercise for connecting the body with the
mind, thus fostering their coexistence in harmony (Payne & Costas, 2021; Seaman et al., 2017).
According to the literature, this can lead to improvements in skills such as motor ability,
coordination, balance, memory, language, communication, reading, mathematical skills and
well-being (Dennison & Dennison, 2010; Hraste et al., 2015; Hraste et al., 2018).



Contemporary dance is a rapidly developing dance genre, evolved from modern dance,
which emerged from the search for a free expression of feelings and ideas through
expressiveness and movement that is as natural as possible (Lepecki, 2006). Ballet dancing was
considered a rigid form with many restrictions, as a result the innovators of modern dance
eliminated the pointes for greater lightness and used gravity to perform various leaps and jumps,
but without completely abandoning the technique of ballet. Movements performed at ground
level were also introduced (Limén, 1966). Contemporary dance today is a dance style that is
based on at least one of the techniques of modern dance and can contain elements from
gymnastics and influences from any other dance style, through which a story, idea, feeling or

emotion can be expressed.

Chapter 3. Age particularities of children

Childhood is the period of life in which an individual goes through several stages in
order to gradually evolve from newborn to adulthood (Sillamy, 2000). During this period, the
process of growth and development takes place both from a morpho-functional, emotional and
socio-cultural point of view (Salceanu, 2015). According to Piaget & Inhelder (2005),
development can be physical, socio-cultural and cognitive.

Executive functions are responsible for several cognitive abilities, as a result, they
determine success or failure in people's lives (Shaheen, 2014). According to Aron (2008),
executive functions "are at the peak of evolutionary and mental development”. Their
classification differs from author to author, but the process of attentional control is part of
executive functions regardless of how they are systematized. An important factor in their
development is the maturation of the prefrontal cortex, so executive functions, and thus

attention, gradually improve with advancing age during childhood (Shaheen, 2014).
Chapter 4. Particularities of motor skills in children

Siclovan (apud Dragnea et al., 2006), defines motor skills as "the body's attributes,
materialized in the ability to perform movement actions with certain indices of strength, speed,
skill and endurance". According to Carstea (2000, p.50), motor skills are characteristics of
human locomotion that are distinctive from birth and develop by themselves during life until a
certain age, after which they follow a downward path. However, Leon (2010), indicates that the

level of development of motor skills can be influenced by systematic exercise.



Carstea (2000, p.50-51), classifies motor skills as basic (speed, endurance, coordination,
strength and flexibility) and specific (which determine the level of performance in a particular
sport discipline). In this research the motor skills of coordination, static balance, strength (in
the abdominal and lower limb explosive strength muscles) and flexibility were targeted. These
are basic in contemporary dance, but developing them to an optimal level is also important in

everyday activities.

Chapter 5. Measuring instruments

According to Kuriyan (2018), anthropometric measurement methods are numerous and
diversified in terms of duration, accuracy, level of difficulty in application and cost.
Bioelectrical impedance analysis (BIA), is an anthropometric measurement method that
assesses body composition using a monitor (Cosoveanu & Bulucea, 2011). Cichoz-Lach and
Michalak (2017), indicate that this method is non-invasive, with high accuracy in estimating
indices, it is easily applied and in a short time. Beaudart et al. (2020), suggest that the principle
of this method is to evaluate the electrical resistance that the body shows, when electric current
passes through it. Based on the speed of current flow, the total body water is determined, after
which fat-free mass is calculated, using the assumption that 73% of this is water (Lee &
Gallagher, 2008).

Motor skills can be tested through several tests that can be general or sport-specific.
Over the years, batteries of tests have emerged, such as FitnessGram or EuroFit, which consists
of assessing children's fitness through several tests, or single tests for a specific motor skill,
such as the Matorin test (Brown & Lalor, 2009; Grgic, 2022; Kolimechkov et al., 2019; Wolf-
Cvitak et al., 2002). For the assessment of static balance, according to Huurnink et al. (2013),
the most efficient way is to measure the centre of pressure. A valid tool for its analysis is the
Wii Balance Board (WBB), which belongs to the Wii Fit Nintendo active video game (Clark et
al., 2010; Clark et al., 2018; Huurnink et al., 2013). To provide feedback on COP displacement,
the WBB can connect to software, such as SeeSway which was created for educational
purposes, but also to provide researchers with a way to explore balance simply and efficiently
(Clark & Pua, 2018).



PART |1

PILOT STUDIES ON THE VERIFICATION OF
CONTEMPORARY DANCE INTERVENTION
PROGRAMMES FOR 6-9 YEAR OLD CHILDREN
AND MEASUREMENT TOOLS

Chapter 7. The impact of contemporary recreational dance on 6-9
year olds: Pilot Study 2

The aim of this study was to develop and analyze the effects of an intervention program
that included recreational contemporary dance training in 6-9 year old children. At the same
time, we also aimed to test the instruments to be used in future experimental research.

The objectives of this research were:

— establish and experiment the intervention programme;

— to verify the evaluation instruments in the measurements;

— to analyse the impact of the intervention programme on subjects.
7.2. Subjects

The study was done on a group of 16 female subjects, aged between 6 and 9 years.
Participation was voluntary and their inclusion in the research was done following consent
received from the parent/guardian by completing the informal consent form. Educational
attainment was another criterion for inclusion in the study. The children were beginners, having
practiced an out-of-school physical activity for the first time in an organized setting.

Subjects participated in an intervention program twice a week for one hour after the end

of class.
7.3. Materials and Methods

The study took place in the sports hall of the Primary School No. 2 Stincesti, in the
commune of Buntesti, Bihor County, over a period of 6 weeks. In the first and last week,
initial/final measurements were taken and the intervention program was applied for 4 weeks,
from September 20 to October 15, 2021. It consisted of practicing contemporary dance training

twice a week for one hour on Tuesdays and Thursdays.



Research design

The exercises applied during the activity were different on the two days of the week, but
the first part (preparing the body for effort and stretching exercises) and the last part (recovering
the body for effort) were the same for both lessons.

Training 1 (T1) included:

— Preparing the body for effort;

— Stretching exercises;

— Exercises from ballet and artistic jumps;

— Body recovery after exercise.

Training 2 (T2) consisted of:

— Preparing the body for effort;

— Stretching exercises;

— Acrobatic elements;

— Body recovery after exercise.

The objectives of the lessons were: to improve motor skills, to learn the movement skills
correctly, to increase or maintain interest in the tasks given, to perform the exercises with
pleasure, to express joy and satisfaction for each success.

Given the level of training of the subjects, the complexity of the exercises was high.
Therefore, we considered it important to keep the intensity low to moderate and to focus on the
process of correct acquisition of motor skills. To implement this, out of a 60-minute training,
20-25 minutes were allocated in the first two weeks for explanations, demonstrations and for
correcting possible mistakes in execution. In the last two weeks, the actual working time

increased to 45-50 minutes.

Equipment and measurements made

Description of anthropometric measurements

The anthropometric assessment tools were the thalliometer for measuring height (H)
and the OMRON BF511, for measuring weight (W), percentage of body fat (BF) and skeletal
muscle (SM) and body mass index (BMI).

Prior to measurement, OMRON is required to enter data about the subject, such as age,
gender and height (ORMON, f. d.). Then, the measurement is performed in the sitting position
on the device with the feet on the lower limb electrodes and the arms raised forward, with the

upper limb sensors in the hands. These are connected to the apparatus by a cable (Figure 11).



Figure 11.
Body composition assessment monitor - OMORON BF511

Description of motor skills assessment measurements

The development of motor skills was assessed by:

— long jump from standing (LJ) to assess lower limb explosive strength;

— it and rich test with right (S&R_RL) and left (S&R_LL) leg alternately extended

forward to assess flexibility;

— Matorin test (Mat) for coordinative ability;

— sit - ups (S-U) for 1 minute was performed to assess abdominal muscle strength.

Balance was assessed using the Wii Balance Board (WBB) from the Nintendo game,
but connected to SeeSway software, Ross Clark. The first test was standing on both legs
shoulder-width apart (SBL) with arms at side of body, and the second, standing on one leg
(SOL) with the free leg flexed from the knee joint and arms at side of body. In both trials the
gaze was directed forward and the positions were held for 30 seconds each.

Connecting via bluetooth the WBB to the SeeSway software, gave us the possibility to
observe in real time the COP oscillations (projection of the center of mass on the support
surface).

After performing each sample, data were obtained for the following parameters: LCOP
(length of the pressure centre path on the support surface), VCOP (velocity of the pressure
centre path), VCOP_AP (velocity of the pressure centre path in the anterior-posterior plane),
AmplAP (amplitude of the pressure centre displacement in the anterior-posterior plane),
VCOP_ML (velocity of the pressure centre path in the medio-lateral plane) and AmpIML

(amplitude of the pressure centre displacement in the medio-lateral plane).
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Description of the assessment of attention

Subjects' attention levels were assessed by two different means, these being a
commercial electroencephalograph (EEG) device and the neuropsychological Knock and Tap
(K&T) test, which is part of the NEPSY test battery.

According to Korkman et al. (2007), the " Knock and Tap" is a subtest that belongs to
the domain of attention, extended executive functions. It assesses the ability to self-regulate and
inhibit by maintaining a cognitive set that involves suppressing visual actions and performing
certain opposite motor acts. It is composed of two parts, and in the first part, when the examiner
is knocking with his fist on the table, the child has to tap and knock when the examiner taps
(Figure 12). This model of administration is used for items 1-15. During the test the subject
must keep both hands on the table, but the preferred hand is used, while the opposite hand is
relaxed with an open palm.

After the first part, the set changes and the child has to inhibit the learned motor
response. On items 16-30, when the examiner knocks, the subject must place the fist laterally
on the table (Figure 12) and knock when the examiner places the fist laterally, and on the open
palm strike, the child must keep the hand still. Before starting the second part of the test, the

examiner explains the new rules and applies a learning example.

Figure 12.
Hand actions in the K&T test

Loveste Bate Pumn pe lateral

One point is awarded for each correct answer and the total score (TS) is the sum of the
points from all items. The score can also be calculated separately for the first (SP1) and second
parts (SP2) of the test. For this subtest, the total score is converted into specific percentiles
according to the child's age. These are intended to identify child performance that is functioning
below normal (Korkman et al., 2007).

K&T was performed while subjects wore an EEG device, which recorded brain wave
values in real time. During the period when the examiner explained the rules of the second part

of the test, EEG recording was stopped. The EEG device (Figure 13) is portable and is called
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the MyndBand from the company MyndPlay. To observe and record the data transmitted by the

EEG, MyndPlay Pro 2.12 software was used in this research and installed on the computer.

Figure 13.
MyndBand MyndPlay electroencephalograph device

MyndBand has its own scale measuring attention (At), calmness (Calm) and mental
balance (MB), which is a combination of the first two (MyndPlay, f. d. b). By connecting the
EEG device to the MyndPlay Pro V2 software, the recording of these scales can be observed as
a graph or in numbers from 0 to 100. The higher the number, the higher the level.

In order to better understand the data provided by the MyndBand device, at the end of
the experiment we decided to perform ten additional tests on one subject. Each of them were
conducted on two sides and over the same time period, like the K&T subtest protocol.

Description of additional tests:

T1 - standing still

T2 - sitting still and talking

T3 - random movements during a conversation
T4 - eyebrow movements

T5 - bending head back and forth

T6 - left-right head twists

T7 - clumsy handwriting

T8 - K&T test with random head movements
T9 - K&T test without elbows on the table
T10 - the K&T test itself

12



7.4. Results
Anthropometric measurements
Table 13.

Mean, standard deviation and paired t-test for anthropometric parameters at measurements 1
and 2 (N = 16)

e e S g G S
1 E:m; em géig g:ig 908 15  0.000 227
A B
3 gm::m; kgom? 1000 390 385 15 0.000 0.06
4 SE:M; % oved Il 512 15 0.000 0.96
5 ngm; % ;ggé 12; 936 15  0.000 1.28

Note:
M1 = measurement 1, M2 - measurement 2, H = height, W = weight, BMI = body mass index, BF = body fat, SM
= skeletal muscle

Motor skills assessments

Table 14.
Mean, standard deviation and paired t-test for variables SJ, Mat, S&R_RL, S&R_LL, S-U at

measurements 1 and 2 (N = 16)

e S w SE
1 §j:m cm gz:gg ﬁg; 340 15  0.004 0.85
2 m:::m; degrees ;ig:gg ig:gg 549 15  0.000 1.37
3 3?2:2&% cm ;fgl i:gj 503 15  0.000 1.26
4 §§§:tt:m em Tt 253 a2 15 0000 1.85
5 o0 w2 oo SM L 347 15 0003 087
Note:

M1 = measurement 1, M2 - measurement 2, SJ = long jump, Mat = Matorin test, S&R_RL = sit and rich with right
leg forward, S&R_LL = sit and rich with left leg forward, S-U = sit ups

13



Measurement of balance while standing on both legs

Following the collection of data from the SBL sample, descriptive statistics were
performed for the following parameters: LCOP_M1 (M = 51.53, SD = 28.18), LCOP_M2 (M
=41.34, SD = 9.26), VCOP_M1 (M =1.72, SD = 0.93), VCOP_M2 (M = 1.38, SD = 0.30),
VCOP_AP_M1 (M =1. 04, SD = 0.49), VCOP_AP_M2 (M =0.89, SD = 0.30), AmplAP_M1
(M =2.71, SD = 0.69), AmplAP_M2 (M = 2.60, SD = 1.83), VCOP_ML_M1 (M =1. 11, SD
= 0.72), VCOP_ML_M2 (M = 0.85, SD = 0.20), AmpIML_M1 (M = 153, SD = 0.72),
AmpIML_M2 (M =1.44, SD = 0.84).

According to the results of the paired t-test, no statistically significant difference was
found between the initial and final measurement values for the SBL sample indices. The results
suggest that the intervention period did not influence the balance in the two-legged stance.

Measurement of balance in one-legged stance

Following data collection from the SOL, descriptive statistics were performed for the
following parameters: LCOP_M1 (M = 155.04, SD = 38.33), LCOP_M2 (M =137.81, SD =
37.88), VCOP_M1 (M =5.16, SD = 1.27), VCOP_M2 (M = 4.60, SD = 1.27), VCOP_AP_M1
(M = 3. 60, SD =1.03), VCOP_AP_M2 (M = 3.03, SD = 1.18), AmplAP_M1 (M = 5.54, SD
= 2.09), AmplAP_M2 (M = 6.83, SD = 7.15), VCOP_ML_M1 (M = 3. 58, SD = 1.54),
VCOP_ML_M2 (M = 2.79, SD = 0.60), AmpIML_M1 (M = 4.99, SD = 2.61), AmpIML_M2
(M =453, SD =3.08).

Paired t-test was performed to compare the values between initial and final measurement
of SOL parameters. A statistically significant difference was identified between the mean
values of the parameters LCOP_M1 (M = 155.04, SD = 38.33) and LCOP_M2 (M = 137.81,
SD =37.88); t (15) =-2.20, p = 0.044.

A statistically significant difference was also identified between the means of the
parameters VCOP_M1 (M =5.16, SD = 1.27) and VCOP_M2 (M = 4.60, SD = 1.27); t (15) =
-2.12, p = 0.051. Although the result of the t-test tells us that p > 0.05, if we reduce the number
to two decimal places, it results in p = 0.05, which means that the difference between the initial
and final measurement is statistically significant.

For the VCOP_AP, AmplAP, VCOP_ML and AmpIML indices, no statistically
significant difference was found between the initial and final values according to the paired t-
test, where p > 0.05. These results suggest that the intervention period influenced LCOP and
VCOP, but not VCOP_AP, AmplAp, VCOP_ML, AmpIML, in the SOL sample.
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Assessment of attention

Following data collection for the K&T attention assessment, the TS parameter showed
a mean of 26.00 (SD = 2) at baseline and a mean of 27.81 (SD = 1.64) at endline. The SP1
parameter had a mean of 13.25 (SD = 1.24) at the first measurement and a mean of 4.31 (SD =
0.70) at the second measurement. At the same time, the mean of the SP2 parameter was 12.75
(SD = 1.39) at the initial measurement and 13.50 (SD = 1.26) at the final measurement.

Paired t-test was performed to compare the values of the Knock and Tap test parameters.
A statistically significant difference was identified between the mean values of the TS_M1 (M
=26.00, SD =2) and ST_M2 (M = 27.81, SD = 1.64) parameters; t (15) = 4.42, p = 0.001. A
statistically significant difference was also identified between: SP1_M1 (M =13.25, SD =1.24)
and SP1_M2 (M = 14.31 and SD = 0.70); t (15) = 2.87, p = 0.012. At the same time, when
comparing means from the two measurements, a statistically significant difference was
identified between: SP2_M1 (M = 12.75, SD = 1.39) and SP2_M2 (M = 13.50, SD = 1.26); t
(15) = 2.09, p = 0.054. The paired t-test tells us that p > 0.05, but since the third decimal is less
than 5, when we reduce the number to two decimal places, p equals 0.05.

These results suggest that the intervention period had a positive impact on subjects'
attention levels, as shown by the results of the Knock and Tap test, where a statistically
significant difference was identified between the initial and final measures on both the total
score and the separate score on the first and second part of the test.

Following data collection from the initial measurement with the MyndBand EEG,
descriptive statistics were performed for the AtP1 parameters (M = 63.36, SD = 17. 59), AtP2
(M =56.64, SD = 13.99), CalmP1 (M = 63.16, SD = 9.93), CalmP2 (M = 61.72, SD = 12.03),
MBP1 (M = 63.00, SD = 9.89), MBP2 (M = 58.93, SD = 10.57). Also, after collecting data
from the final measurement, we performed descriptive statistics for the following parameters:
AtP1 (M = 63.11, SD = 16.61), AtP2 (M = 62.45, SD = 12.10), CalmP1 (M = 63.32, SD =
12.54), CalmP2 (M = 60.71, SD = 7.75), MBP1 (M = 63.05, SD = 10.27), MBP2 (M = 61.52,
SD =7.73).

Paired t-test was performed to compare the values of the variables assessed with the
EEG device. No statistically significant difference was identified between the values obtained
at initial and final measurement. These results suggest that the intervention period did not
influence the level of attention, calmness and mental state of balance between calmness and

attention, according to the data collected with the MyndBand EEG device.
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7.5. Discussion

Anthropometric assessment

According to the results, anthropometric parameters showed statistically significant
differences following the intervention period, the exception being weight. However, the
subjects are 6-9 years old and this age interval is part of the growth period which is characterized
by changing anthropometric values. Therefore, it is possible that the changes may have occurred
without the applied exercises, as they are due to the developmental period of the subjects.

However, according to Caceres et al. (2018), skeletal muscles are poorly developed at
early school age, with improvements only making their mark towards the end of this period. At
the same time, body fat increases with advancing age (Hurgoiu et al., 2009). Given that our
study showed a different evolution of muscle and fat mass development compared to the
literature, we believe that the intervention program had an impact on body composition.
Therefore, based on the results obtained for anthropometric parameters, we propose to
implement a future study, over a longer duration of time, with a larger number of subjects and
to include a control group, in order to verify whether somatic changes are determined by the
applied program or by physical development characteristics.

At the same time, we believe that somatic measurement instruments can be applied in
our research. The OMRON device displays measurements quickly and is easy to use for both
researchers and subjects, even though some subjects had difficulty sitting still during the

assessment.

Motor skills assessment

According to the results, the parameter values of the tests assessing motor skills showed
statistically significant changes between the initial and final measurements, which means that
abdominal muscle strength, lower limb explosive strength, coordination and flexibility were
influenced by the intervention program. However, we consider that the study duration of only
4 weeks was too short to have an impact on the development of physical qualities. As a result,
the improvements that occurred may be the consequence of practicing the exercises included in
the training, which contributed to perform the movements required in the execution of the tests
with greater ease and accuracy, leading to improved results. However, we are of the opinion
that the application of the intervention programme over a longer period of time, with the same
dosage and complexity, can contribute to the development of motor skills in girls aged 6-9

years.
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The balance check by standing on both legs revealed low values of the displacement of
the centre of pressure in all parameters, but these were not statistically significant. When
assessing balance while standing on one leg, parameter values were found with positive and
negative differences between the two measurements, some were statistically significant while
others were not. These results were in agreement with those in the literature, which indicate us
that there is a lack of meaning in the displacement of the center of pressure in 6-9 year old
children (Bair et al., 2011; Ferronato & Barela, 2011; Figura et al., 1991; Garcia et al., 2011,
Riach, Starkes, 1989; Riach & Starkes, 1994; Schérli et al., 2012; Stambolieva et al., 2012).
The inclusion of a control group will help us to exclude age variables and verify the influence

of the intervention program on postural control.

Assessment of attention

According to paired t-test results for K&T neuropsychological test parameters, attention
increased following the intervention program. Qualitative interpretation of the data indicates
that at the initial testing 9 subjects were at the borderline and 7 at the expected level. Progress
following the intervention program is visible according to the results of the final measurements,
where only 3 subjects remained classified at borderline and 13 at the expected level.

The values of the EEG attention measurement parameters showed changes following
the intervention program, but according to the paired t-test they were not statistically significant
(p>0.05). At the same time, mean attention at the first part decreased following the intervention
and increased at the second part. These results are in contradiction with those from the K&T
test, which suggest that subjects' attention was higher on both parts.

The results of ten additional MyndBand EEG tests suggest that attention values were
decreased when the subject was executing eyebrow movements or head twists, but this was not
the case when the head was bent forward or backward. On the clumsy handwriting task, where
greater concentration was required, attention values were lower compared to the test in which
only head tilts were performed. These abrupt changes in values also existed between the first
and second parts of the same test. The data for the parameters calmness and mental balance also
had unexpected changes.

Although the MyndBand is a portable and easy to use instrument, the values given for
the 3 parameters were not constant and fluctuated on similar or even identical tests. For these
reasons, and because we could not find a specialist to help us with the interpretation of the
results, we decided not to use the MyndBand MyndPlay device for attention assessment in

future experimental research.

17



7.6. Conclusions

After interpreting the data, we concluded that the intervention program can contribute
to changes in body composition, development of motor skills and improvement of attentional
control. Including a control group and conducting the intervention over a longer period of time
will help us to exclude age variables and verify the influence of contemporary dance on 6-9
year old girls.

Regarding anthropometric measurement instruments, as well as those for assessing
motor skills, they have proven to be effective, simple to use and at the same time advantageous
due to their low cost and portability. Subjects experienced no discomfort during the
measurements, and problems encountered during the tests were minor and resolved on the spot.
We consider that initially, subjects need to get used to the task and/or the equipment.

Analysis of the MyndBand EEG data showed low values of attention in the first part of
the test and increased in the second part, these results differed from the K&T test, leading to
further checking of the device. This revealed conflicting results, with large oscillations and no
consistency in similar tests on the same subject. Therefore, we decided not to use the MyndBand

MyndPlay device as a tool to check subjects' attention in the experimental research.

PART Il
EXPERIMENTAL RESEARCH ON THE IMPACT
OF CONTEMPORARY DANCE ON 6-9 YEAR
OLD GIRLS

The aim of this study was to evaluate and analyse the effects of the intervention
programme in pilot study 2, adapted to a 6-month period, on anthropometric indices, motor
skills development and attention levels in 6-9 year old girls.

Study hypotheses:

We suppose that the practice of recreational contemporary dance by 6-9 year old girls
for 6 months twice a week has an impact on body composition.

We suppose that the practice of recreational contemporary dance by 6-9 year old girls
for 6 months, twice a week, influences the development of the motor skills lower limb explosive
explosive strength, coordinative ability, flexibility, abdominal muscle strength and static

balance.
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We suppose that the practice of recreational contemporary dance by 6-9 year old girls
for 6 months, twice a week, contributes to improved attentional control.
The objectives of the study were:
— adapt and implement the training plan from pilot study 2 over a 6-month period,
— toevaluate and analyse the effects of the intervention programme on anthropometric
parameters, the development of specific motor skills and the level of attention in 6-
9 year old girls.
8.2. Subjects
Twenty-six female subjects aged between 6 and 9 years voluntarily participated in the
research, of which 12 were in the experimental group (EG) and 14 in the control group (CG).
Participation in the experimental study was based on the completion of the consent form by a
parent/guardian. Also, a main condition for participation was that girls had not previously
practiced any extracurricular physical activity in an organized environment.
The subjects of the experimental group, were subjected to an intervention program, for
6 months, twice a week, while the subjects of the control group, did not practice any physical

activity outside the physical education and sport classes at school.

8.3. Materials and Methods

The study was conducted from 29.11.2021 to 03.06.2022. Measurements were
administered to both groups during the first part of the day, in the school premises where each
subject studied, with the agreement of the teacher and the school management. The instruments
used to carry out the measurements, and the conduct thereof, were the same as in pilot study 2,

the exception being the attention assessment which was checked only by the " K&T" test.

Research design

The intervention programme took place in the sports hall of the "Nicolae Bolcas"
Vocational Pedagogical High School in Beius. In the first month, the training plan was identical
to the one in pilot study 2. Given that this study was conducted over a longer period of time,
after the first 4 weeks, the program underwent changes by replacing or supplementing it with
other exercises. In the last month of intervention, after preparing the body for the effort, all
training consisted in creating a choreography, by combining the teacher's ideas with those of
the subjects. The choreography was presented in a dance show organised on the occasion of
International Children's Day and at the end of the performance, each child received a medal and

a diploma for participation.
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8.4. Results
Anthropometric measurements

An independent samples t-test was performed to compare the values of anthropometric
parameters for the experimental and control groups. No statistically significant difference was
found at the initial measurement, which means that the two groups were homogeneous at the

first measurement in terms of anthropometric indices.

Table 22.
Mean, standard deviation and paired t-test for anthropometric parameters in the

experimental group at measurements 1 and 2 (N=12)

Pair UM Mean pEtETt o S0 D)
I MZEG oM l20at  ga1 918 110 2.65
2 WomrEe ke g ey 4s om0 14
S pimiEe leer 10 7R 0s2 u oss -
4 BrmrEe % s 6sg 210 11 om0 -
S MRS % e am T U 0 20
Note:

M1 = measurement 1, M2 - measurement 2, EG = experimental group, H = height, W = weight, BMI = body mass
index, BF = body fat, SM = skeletal muscle

Table 23.
Mean, standard deviation and paired t-test for anthropometric parameters in the control

group at measurements 1 and 2 (N=14)

Standard Sig. (2-  Effect Size

Pair UM Mean Deviation df tailed) (Cohen's D)
Ufwice O o sa 84 B 0 2%
2 W:Mi:gg kg ool IS a3 13 000 116
S omiMzce  ew o SR a4z wooue -

4 EE:“,('Alz—_CC% %  oveo 1% 213 13 0053 057
5 2%;3522 % ;gig 1;;‘; 355 13  0.004 0.95
Note:

M1 = measurement 1, M2 - measurement 2, CG = control group, H = height, W = weight, BMI = body mass index,
BF = body fat, SM = skeletal muscle
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Motor skills assessments

Independent samples t-test was performed comparing SJ, Mat, S&R_RL, S&R_LL and
S-U parameters between experiment and control group. According to the data in Table 24, at
the initial measurement, a statistically significant difference was found between EG and CG for
the parameters S&R_RL (t (19.40) = 4.04, p = 0.001) and S&R_LL (t (19) = 4.15, p = 0.001).
These results suggest that the two groups were homogeneous at the beginning of the study in

terms of the motor skills analysed, with the exception of the flexibility assessment tests.

Table 25.
Mean, standard deviation and paired t-test for the parameters SJ, Mat, S&R_RL, S&R_LL
and S-U for the experimental group at measurements 1 and 2 (N=12)

R R
. gj:migg oM oss  1aee o M 0017 0.81
2 MMz e degrees 19590 28T 1 4y o010 0g0
3 2?5:&:%:58 cm 163;.5008 g:gg 47 11 0001 1.37
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Note:

M1 = measurement 1, M2 - measurement 2, EG = experimental group, SJ = long jump, Mat = Matorin test,
S&R_RL =sit and rich with right leg forward, S&R_LL = sit and rich with left leg forward, S-U = sit ups

Table 26.
Mean, standard deviation and paired t-test for the parameters SJ, Mat, S&R_RL, S&R_LL
and S-U for the control group at measurements 1 and 2 (N=14)

e S e e
L Symece m R her B om oo
2 ewiee  dewees Gl RXo0s 1oome -
3 iiﬁjﬁtngg om g;j 471:28 32 13 0007 0.85
4 Eiﬁjttjngg cm 521;‘ Z:gs 343 13 0.005 0.89
5 UMz o6 v P S 12 13 oz
Note:

M1 = measurement 1, M2 - measurement 2, EC = control group, SJ = long jump, Mat = Matorin test, S&R_RL =
sit and rich with right leg forward, S&R_LL = sit and rich with left leg forward, S-U = sit ups
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Measurement of balance in the both legs standing position

The t-test for independent samples indicates that in the SBL test, the experimental and

control groups were relatively homogeneous at the beginning of the research, except for the
VCOP_ML parameter which showed a statistically significant difference (t (11.38) =2.17,p =
0.052). Even though p is 0.052, when subtracting one decimal place, p = 0.05, therefore the
difference is statistically significant.
Following the collection of data from the SBL sample in the experimental group, descriptive
statistics were performed for the following parameters: LOCp_M1 (M = 79.92, SD = 58.15),
LOCp_M2 (M =42.31, SD = 7.75), VCp_M1 (M = 2.43, SD = 1.92), VCp_M2 (M = 1.40, SD
= 0. 26), VCOP_AP_M1 (M = 151, SD = 1.22), VCOP_AP_M2 (M = 0.94, SD = 0.19),
AmplAP_M1 (M =6.27, SD = 11.93), AmplAP_M2 (M =248, SD = 1. 01), VCOP_ML_M1
(M =151, SD =1.20), VCOP_ML_M2 (M = 0.86, SD = 0.22), AmpIML_M1 (M = 4.83, SD
=8.17), AmpIML_M2 (M = 1.42, SD = 0.41).

According to the paired t-test, in the experimental group indices for the SBL test, no
statistically significant difference was found between the values obtained in the initial and final
tests. These results suggest that balance on both legs was not influenced by the intervention
program between the two measurements.

Following data collection from the control group on the SBL test, descriptive statistics
were performed for the parameters LCOP_M1 (M = 38.66, SD =7.76), LCOP_M2 (M = 38.66,
SD = 9.28), VCOP_M1 (M = 1.29, SD = 0.26), VCOP_M2 (M = 1.29, SD = 0.32),
VCOP_AP_M1 (M =0. 86, SD = 0.24), VCOP_AP_M2 (M =0.89, SD = 0.23), AmplAP_M1
(M = 2.54, SD = 1.06), AmplAP_M2 (M = 2.57, SD = 0.56), VCOP_ML_M1 (M = 0. 75, SD
= 0.17), VCOP_ML_M2 (M = 0.74, SD = 0.21), AmpIML_M1 (M = 1.31, SD = 0.54),
AmpIML_M2 (M = 1.50, SD = 0.68).

The paired t-test indicates that no statistically significant difference was found between
the initial and final test values for the SBL sample. These results suggest that in the period
between the two measurements the balance in the two-legged stance did not improve in the

control group.

Measurement of balance in one-legged standing position

According to the independent samples t-test, at the SOL sample parameters, no
statistically significant difference was identified between the experiment and control groups at
the initial measurement, which means that the two groups were homogeneous at the first test.

Following the collection of data from the initial measurement of the experimental group
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at the SOL sample, descriptive statistics were performed for the parameters: LCOP, (M = 224.
18, SD =105.87), VCOP (M =7.47, SD = 3.52), VCOP_AP (M =5.35, SD = 2.93), AmplAP
(M =7.68,SD =3.71), VCOP_ML (M = 4.13, SD = 1.68) and AmpIML (M =5.57, SD = 3.82).
Descriptive statistics were also performed after collecting data from the final measurement for
the following parameters: LCOP, (M = 146.51, SD = 32.76), VCOP (M = 4.89, SD = 1.08),
VCOP_AP (M =3.33, SD = 0.95), AmplAP (M = 5.17, SD = 1.51), VCOP_ML (M = 2.88, SD
=0.50) and AmpIML (M = 3.13, SD = 0.45).

To compare the initial and final values of the SOL sample parameters, paired t-test was
performed. Statistically significant differences were found between the means of the first and
second test for all parameters analysed. These results suggest that the intervention program
influenced the maintenance of balance in the one-legged standing position.

Descriptive statistics were performed for the following parameters of the one-legged
balance test for the control group: LCOP_M1 (M = 176.49, SD = 131.27), LCOP_M2 (M =
146.44, SD = 46.69), VCOP_M1 (M = 5.89, SD = 4.37), VCOP_M2 (M = 4. 88, SD = 1.56),
VCOP_AP_M1 (M = 4.11, SD = 4.02), VCOP_AP_M2 (M = 3.16, SD = 1.18), AmplAP_M1
(M =5.81, SD =3.21), AmplAP_M2 (M =5.40, SD = 2. 22), VCOP_ML_M1 (M = 3.29, SD
= 1.38), VCOP_ML_M2 (M = 3.04, SD = 0.91), AmpIML_M1 (M = 4.15, SD = 1.77),
AmpIML_M2 (M = 4.52, SD = 2.00).

Following the paired t-test, no statistically significant difference was identified between
the first and second measurements for the SOL sample parameters. These results suggest that

maintaining balance in the one-legged stance showed no progress in the control group subjects.

Assessment of attention

Independent samples t-test was performed to compare the K&T attention test scores in
the two groups. At the first test EG and CG were approximately at the same level as t (24) =
1.21,p=0.240in TS_M1,1t(24) =0.40,p =0.692 in SP1 Ml andt (24) =1.22,p=0.236in
SP2_ML.
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Table 34.
Mean, standard deviation and paired t-test for K&T test parameters in the experimental
group at measurements 1 and 2 (N = 12)

Standard Sig. (2-  Effect Size

Pair UM Mean Deviation df tailed)  (Cohen's D)
1 §$:m;:§g sore o000 2233 11 0008 093
2 GiMIEe WO s 1w 231 1L 00m 087
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Note:

M1 = measurement 1, M2 = measurement 2, EG = experimental group, TS = total score, SP1 = score of the first
part, SP2 = score of the second part.

Table 35.
Mean, standard deviation and paired t-test for K&T test parameters in the control group at
measurements 1 and 2 (N = 14)

Pair UM Mean Sg;g;[)dn df Stzisl?lle(dz)-
1 25%88:%; Punctaj gg:ii i:ﬂ 088 13  0.396
o WM ey B% 1% o n o
o SRCGMI gy D625 g gy o

Note:
M1 = measurement 1, M2 = measurement 2, CG = control group, TS = total score, SP1 = score of the first part,
SP2 = score of the second part

8.5. Discussions

According to the results of the anthropometric parameters, both groups showed similar
or greater changes to the control group, which means that the exercise program implemented to
the experimental group, did not have an impact on body composition. Therefore, we consider
that the period of growth and development specific to young school age is responsible for the
somatic changes of the subjects.

The results recorded in the motor skills assessment tests indicated that the exercise
programme contributed to their development as statistically significant differences were
identified following the intervention programme only in the experimental group, with the
exception of flexibility. This changed statistically significantly in both groups, but the increase
was greater in the experimental group, which means that the exercises practiced had an impact

on the children’s flexibility level. The changes in the control group may be due to the exercises
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in the physical education lessons at school, but also to the age, which is conducive to its
development. Therefore, the training in the intervention programme can contribute to the
development of the motor skills of flexibility, general coordination, abdominal muscle strength
and lower limb explosive strength in 6-9 year old girls.

Postural control in the SBL test showed no statistically significant changes in values in
either group, meaning that balance in standing on both legs was not influenced by the
intervention period. These results are in line with the literature suggesting that ballet exercises
contribute to the development of the balance needed to perform specific tasks, which is not
transferable (Hugel et al., 1999; Giboin et al., 2015), and that the position of standing on both
feet shoulder-width apart with the feet parallel to each other is a common position that is not
characteristic of ballet. However, the experimental group showed progress on all variables,
while the control group had improvements only in the velocity of COP movement in the medio-
lateral plane. Total path and COP displacement velocity at CG had identical results on both
measurements, meaning that it stagnated, and ML velocity and amplitude in both planes
regressed following the intervention. Therefore, we consider that the training had an impact on
postural control in the standing position on both legs, but it was not large.

In the one-legged standing test, the values decreased statistically significantly for all
variables in the EG, while in the CG, the differences were statistically insignificant, meaning
that the exercises in the intervention influenced the development of balance on one leg, a
position commonly used in ballet and contemporary dance for both static and dynamic
elements. Therefore, it can be concluded that the program implemented for a period of 6 months
influenced the development of static balance, but the effects were greater on the balance specific
to contemporary dance.

The results of the K&T test, which assessed attentional control, suggest that both groups
showed increases in values between the two measurements. These results were to be expected
given that attention improves concomitantly with the maturation of the prefrontal cortex, thus
in children, as they get older (Shaheen, 2014). However, the difference in values from the two
tests was greater in EG than in CG, both in the total score (2.17 compared to 0.85) and in the
score from the first (1.16 in EG and 0.65 in CG) and second (1.00 compared to 0.22) parts of
the test, analyzed separately. Also, the qualitative interpretation of the K&T test data indicates
that the subjects of the experimental group made more progress than those of the control group.
At the same time, the paired t-test confirms this by identifying statistically significant

differences for the K&T test parameter only in the EG following the intervention. As a result,
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we believe that recreational contemporary dance training, may influence the development of

attention in 6-9 year old girls.
8.7. Conclusions

After interpreting the results, we concluded that recreational contemporary dance
training practiced for 6 months, twice a week, did not influence anthropometric indices, but
contributed to the development of specific motor skills and attentional control in girls aged 6 to
9 years. Thus, on the one side the hypothesis of the study is confirmed in view of the impact of
training on the level of development of motor skills and attentional skills, but it is not confirmed

in regard to the influence on growth and physical development.
Chapter 9. General conclusions of the research

Recreational contemporary dance training can influence the development of specific
motor skills and attentional control in 6-9 year old girls, but has no impact on anthropometric
indices.

We believe that the developed intervention program, contributes to the improvement of
contemporary dance methodology for beginner level children. At the same time, it can be useful
for trainers aiming at developing specific motor skills and improving cognitive skills, especially
attentional control.

We propose future research to test the effects of contemporary dance on different age

groups, training levels and over a longer period of time.
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