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Abstract:

Currently, there is a lack of intervention studies in higher education that compare neuromotricity with traditional
methodologies, with the majority focused on primary and secondary education. In this study, focusing on gender
differences, we aimed to evaluate the influence of the traditional approach vs. the neuromotricity BAPNE
method on selective attention and concentration. The study involved 294 students enrolled in the Didactics of
Musical Expression course in the Early Childhood Education program at the University of Alicante, Spain. A
quasi-experimental intra- and intersubject design was implemented, employing pretest—posttest measures, with a
non-probabilistic convenience sampling method set at a confidence interval of 95% and a significance level of
5% (p<.05). The intervention consisted of sessions lasting one hour and fifty minutes, conducted twice a week
for 21 sessions. The control group adhered to their regular program, focusing on the theoretical and practical
exploration of prominent musical pedagogies of the 20th century, including Dalcroze, Kodaly, Orff, and
Willems. In contrast, the experimental group adhered to a theoretical-practical regimen based on the activity
protocols of the neuromotricity BAPNE method. The evaluation utilized the 4th edition of the Spanish
adaptation of the d2 test of selective attention and concentration by Brickenkamp & Seisdedos, published by
TEA Ediciones. Statistical analysis was performed using SPSS v.25, and G*Power v. 3.1.9.7 was employed to
calculate the effect size and statistical power. The results reveal that both methodologies yield statistically
significant improvements (p<.05) among students of both genders. Additionally, the application of the
neuromotricity BAPNE method demonstrates statistically significant differences (p<.05) between men and
women treated with the traditional methodology, generally exhibiting a moderate effect size (>0.06) and a
statistical power >.80.

Key Words: Neuromotricity, BAPNE Method, Traditional methodology, Selective attention and
concentration, Higher Education

Introduction
Attention is a complex cognitive function that has been extensively studied throughout the ages and
whose definition has varied from the classics to the present day. Since the mid-20th century, more than 25
attentional models have appeared (Romero-Naranjo, Pujalte-Cantd et al., 2023), usually influenced by each
other, with common terms and with reworkings that introduce new data that have been further studied with
neuroimaging techniques (Portellano & Garcia, 2014). Of all the existing models, the BAPNE method, which
will be developed below, is based on the one proposed by Sohlberg and Mateer (1987, 1989), because it enables
the justification of its stimulation and rehabilitation activities, and because most of the tests validated in Spain
are similar to the ideas proposed by this hierarchical model of attention (Piqueres et al. 2018). This model
proposes six different types of attention in which each one requires the good functioning of the previous one:
- Arousal attention: ability to stay awake and maintain alertness. General activation of the organism.
- Focal attention: ability to concentrate attention on a stimulus, whether visual, auditory or tactile. It involves
resisting distractions and/or shifting attention to another stimulus (if necessary).
- Sustained attention: ability to maintain a specific stimulus for a prolonged period of time.
- Alternating attention: the ability to shift the focus of attention between tasks involving different cognitive
demands and to do so effectively.
- Selective attention: ability to choose relevant aspects of the attentional process by eliminating the distracting
effects of a particular task.
- Divided attention: ability to attend to more than one stimulus without losing efficiency or avoiding errors in
the execution of these stimuli.
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In relation to psychometric tests that assess attention, Portellano and Garcia (2014) present a total of 18
tests on selective attention, either exclusively or as part of other aspects such as executive functions or different
types of attention. Some of the most widely used and validated in Spain are: d2, PASAT, Stroop, TP-R, Brief
Attention Test (BTA), Symbol Key B, and Number Key B belonging to the WISC-IV (Piqueres et al., 2018).

To date, there is no intervention research on neuromotricity and selective attention and concentration in
Higher Education, nor on the impact it has on the gender of this population, since most of the research of this
kind is aimed at the Primary and Secondary Education stages (Arnau-Molla & Romero-Naranjo, 2022a, 2022b,
2024).

In Higher Education, we found studies on the improvement of selective attention and concentration
through different themes using independent variables such as: active breaks (Lobach et al., 2024); mindfulness
(Shih-Chun et al., 2023); play (Carpio, 2020); night light in classrooms (Vinicio et al., 2023); play (Carpio,
2020); night-time classroom brightness (Vinicio et al., 2023); use of active methodologies (Rodriguez-Garcia et
al., 2022); self-regulation (Gonzalez, et al., 2018; Pacheco & Flores, 2021); sleep deprivation (Prado et al.,
2017); or brain gymnastics (Ekerer, 2021). In addition, there are others that relate anxiety and selective attention
before exams (Fernandez-Castillo & Caurcel, 2015); and others that measure selective attention through
encephalograms (Gutiérrez-Hernandez et al., 2021) after physical exercise in university students (Flores et al.,
2019).

On the other hand, in other non-university educational stages, we found studies in relation to selective
attention in Primary Education, through Cooperative-High Intensity Interval Training (C-HIIT) training
programmes for students with ADHD (Suarez-Manzano et al., 2021); vigorous extracurricular physical exercise
(Reloba-Martinez et al., 2017); psycho-pedagogical programmes (Holgado et al., 2015); and in Secondary
Education through active breaks (Ruiz-Ariza et al., 2021).

In relation to gender differences, there is a large literature presenting gender differences in cognitive
tasks, but there is little empirical evidence on these differences in selective attention (Merritt et al., 2007).
Moreover, the existing literature does not seem to shed much light due to the diversity of results obtained.

In Primary Education, Morente (2019) finds no differences between the selective attention of boys and
girls karatekas aged 10-12 years with competitive experience after medium intensity training. On the contrary,
Gelabert et al. (2023) observe a higher level of concentration in girls than in boys aged 10-12 years across three
types of active breaks. Similarly, Suarez-Manzano et al. (2024) find that more physical activity gives girls with
ADHD better performance in numeracy, linguistic reasoning, hyperactive-attentive behaviour, and attention span
than boys.

On the other hand, in adults, Lozano-Cango and Bravo-Navarro (2021) in their study conducted on
male and female referees aged 19-38 years in three categories claim that selective attention is higher in older and
higher category males. In contrast, Merritt et al. (2007) presented two experiments with 18-35 year old college
students using a basic Posner cueing paradigm in which females showed greater validity effects in tasks with
endogenous cues, but not with a peripheral or exogenous cue. They showed that both sexes benefited from valid
cues, and that women showed higher costs for invalid cues, while men benefited from invalid cues.

In compulsory music education taught in schools, the traditional methodologies of the early 20th
century proposed by the great music educators Dalcroze, Orff, Kodaly, Willems, Martenot and Suzuki prevail
(Cuevas, 2015; Montoya, 2017). Knowledge of the foundations of these methodologies is fundamental for future
music education teachers at all educational stages, which is why it is practically compulsory content in all
universities.

In relation to body movement, it is considered an effective means for the development of students'
musical skills (Alamos-Gémez et al., 2023) since motor action is beneficial for rhythmic teaching (Polevoy,
2020; Vazou et al., 2020). Trives et al. (2018) approach the study of the precursors of movement and body
percussion, while Trives-Martinez and Vicente-Nicolas (2013) delve into body percussion and the musical
teaching methods cited above. Finally, Trives et al. (2014) analyse these active methodologies based on the
Escuela Nueva to stipulate the relationship of their teaching-learning processes with attention linked to
movement. They determine that most of them use movement and body percussion in relation to pitch, timbre, or
intensity, but above all to work on rhythm. However, as far as attention is concerned, they do not make a direct
treatment related to the previous aspects, that is to say, they do not make a systemic or systematic treatment of
attention, even though some of them focus their research on psychophysiological characteristics.

On activities based on movement and body percussion used by these methodologies, but without a
direct relationship with attention, without a control group and with a qualitative design, we found several
intervention studies. In Secondary Education, on musical learning experience through Dalcroze (Sutela et al.,
2020; Sutela et al., 2021); in Primary Education, on rhythm work through Orff activities (Toksoy & Basar,
2017); and in Higher Education, on intonation work through Kodaly (Aycan, 2017).

On the other hand, the BAPNE method is "(...) a method of cognitive, socioemotional, psychomotor and
neurorehabilitative stimulation based on neuromotor skills whose objective is to work on executive functions"
(Romero-Naranjo, 2019a, p. 2). Contrary to traditional methodologies, attention and body percussion are its main
focus and not merely a didactic resource (Trives et al., 2014). This method justifies the possible stimulation of
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the cognitive and executive functions of their activities based on the model of executive functions proposed by
Tirapu-Ustarroz and Luna-Lario (2008).

The BAPNE method is made up of around 90 researchers from different disciplines, and is the only
research group in the world (Neuromotricity and Motor Literacy "Neuromotricity') that researches solely and
exclusively on neuromotricity and the possible stimulation of cognitive and executive functions. For this
purpose, it uses as a medium music-motor activities of body percussion based on the dual-task rhythmic-motor-
cognitive paradigm (Arnau-Molla & Romero-Naranjo, 2022a, 2022b, 2024).

This group has a very solid methodological basis in its nearly 200 publications, 57 of them indexed in
Web of Science (Andreu-Cabrera & Romero-Naranjo, 2021; Andreu et al, 2024; Di Russo & Romero-Naranjo,
2023; Romero-Naranjo, 2013, 2020, 2022; Romero-Naranjo & Andreu-Cabrera, 2023a, 2023b, 2023c, 2023d;
Romero-Naranjo et al. , 2022; Sayago-Martinez et al, 2021; Navaro-Macia & Romero-Naranjo, 2024a, 2024b).
Figure 1 shows the number of publications indexed in Web of Science.
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Figure 1. Publications of BAPNE research group in Web of Science

It is worth highlighting the quantitative intervention studies carried out with neuromotricity, with
control and experimental groups, repeated measures (pretest-postest), and the use of validated tests in different
populations:

- Primary Education (Arnau-Molla & Romero-Naranjo, 2020; Carretero-Martinez et al., 2014; Castell6 et al.,
2019; Cozzutti et al., 2017; Diaz, 2016); Romero-Naranjo, Pujalte-Cant6 et al., 2023; Torro-Biosca et al.,
2019).

- Secondary Education (Alvarez & Romero-Naranjo, 2019; Fabra-Brell & Romero-Naranjo, 2017; Piqueres-
Juan et al., 2019; Romero-Naranjo, Sayago-Martinez et al., 2023; Latre-Navas et al., 2019).

- Music conservatories (Moral et al., 2020; Ros-Silla et al., 2019).

- Older population (Crespo-Colomino et al., 2014; Gonzalez et al., 2019; Pons-Terres et al., 2014; Romero-
Naranjo, 2014).

- Therapy with adults (Romero-Naranjo et al., 2014).

Among these, with the same design as this study, quasi-experimental, repeated measures (pretest-
postest), d2 as an instrument for assessing selective attention and concentration, control group and experimental
group, and with statistically significant results in favour of the experimental group, we find: those carried out by
Aranu-Molld and Romero-Naranjo (2020) with N=67 students in 3rd year of Primary Education in Valencia
(Spain), and by Romero-Naranjo, Pujalte-Cant6 et al. (2023) with N=114 students in 5th year of Primary
Education in Alicante (Spain); the one carried out by Piqueres-Juan et al. (2019) in 1st year of Secondary
Education with N=57 students in Alicante (Spain); and the one carried out by Ros-Silla et al, (2019) with N=27
students from the Elementary Conservatory of Music in Castellon (Spain).

On the other hand, although assessing attention through other different attention tests, we find those
conducted by Cozzutti et al. (2017) in Friuli Venezia Giulia (Italy) with N=40 children in 3rd year of Primary
Education assessing executive functions, attention and concentration; the one carried out by Alvarez and
Romero-Naranjo (2019) with N=61 students in 1st year of Secondary Education in Ceuta (Spain); and the one
carried out by Romero-Naranjo, Sayago-Martinez et al. (2023) in the region of Murcia (Spain) in students in 3rd
year of Secondary Education in which anxiety and attention were assessed.

The positive correlation between physical activity or physical fitness and selective attention and
concentration in both childhood and adolescence is more than evidenced through a multitude of studies (Booth et
al., 2013; Budde et al., 2008; Cadenas-Sanchez et al., 2017; Dominguez-Gonzalez et al., 2018; Shih-Chun et al.,
2017; Moral 2022; Moral-Campillo et al., 2020; Paez-Maldonado et al., 2020; Pérez-Lobato et al., 2016; Reigal,
Moral-Campillo et al., 2020; Reigal, Moral-Campillo, Morillo-Baro et al., 2020; Rosa et al., 2019; Trudeau &
Shephard, 2008; Vanhelst et al., 2016; Verret et al., 2012; Westfall et al., 2018), with cardiorespiratory fitness
and oxygen consumption being the strongest predictors of cognitive, psychosocial and academic functioning
(Dominguez-Gonzalez, 2018; Moral, 2022; Moral-Campillo et al., 2020; Pérez-Lobato et al., 2016; Rodriguez-
Garcia et al., 2022).

On a physiological level, in a BAPNE neuromotricity activity session, an average of 100-120 heartbeats
per minute are maintained, with peaks of up to 140, and an average calorie consumption of 850 calories, as well
as a high degree of attention and concentration (Crespo et al., 2015). Similarly, in the BAPNE FIT activity
programme, a maximum of 189 beats per minute is reached, helping and increasing maximum oxygen
consumption and heart rate (Romero-Naranjo & Llorca-Garnero, 2023), to which Alonso-Marco and Romero-
Naranjo (2022) add that the movements performed are not harmful or aggressive and are suitable for any type of
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population. In reference to the didactic part, the BAPNE method has a session structure divided into three very

precise parts (Initiation rite, cognitive stimulation, and closing rite) whose aims and objectives have been

published recently and which lay the foundations on how to teach body percussion using the BAPNE method

(Arnau-Molla & Romero-Naranjo, 2023a, 2023b; Asurmendi-Telleria & Romero-Naranjo, 2022; Romero-

Naranjo et al., 2023). Finally, Rodriguez-Garcia et al. (2022) state that active methodologies are widely known

by university physical education teachers, but that only a small percentage of teachers apply them in the

classroom. In contrast, for years, the BAPNE neuromotricity method has been regularly applied as part of the
content of different subjects in different Bachelor's, Master's and Master's Degrees at the University of Alicante,
committing to the learning and academic and responsible use of neuromotricity by future teachers of Music and

Physical Education in Infant, Primary and Secondary Education.

In accordance with the theoretical framework set out above, the purpose of this study is, considering the
gender variable, to find out the effect of traditional methodology and the neuromotricity BAPNE method on
selective attention and concentration in four groups of students of Didactics of Musical Expression of the Degree
of Early Childhood Education Teacher at the University of Alicante. To do this, we will have to answer the
following research questions:

1) Are there pre-intervention differences in pupils' selective attention and concentration according to gender and
methodology used?

2) What impact will the use of the neuromotricity BAPNE method have after the intervention on the selective
attention and concentration of students according to gender?

3) What impact will the use of the traditional methodology have after the intervention on the selective attention
and concentration of students according to gender?

4) Are there any post-intervention differences in students' selective attention and concentration according to
gender and methodology used?

5) Which group will show the greatest improvement in selective attention and concentration after the
intervention?

In order to answer these research questions, we set out the following objectives:

1) To compare quantitatively the initial state of selective attention and concentration among students according
to gender and methodology used, and to determine whether or not there are statistically significant
differences between them.

2) To quantitatively assess the impact of the neuromotricity BAPNE method on selective attention and
concentration according to the gender of the pupils after the intervention.

3) To find out quantitatively the impact of the traditional methodology on selective attention and concentration
according to the pupils' gender after the intervention.

4) To quantitatively compare the effect of the traditional methodology and the neuromotricity BAPNE method
on selective attention and concentration in men and women.

5) To determine which methodology has the greatest impact on selective attention and concentration, and which
gender benefits the most.

Material & methods
Participants

The sample consisted of N=294 students of the University of Alicante from seven groups, aged between
18 and 42 years (mean=19.94 and SD=3.471), with similar socioeconomic and cultural characteristics, and
divided into an experimental group (n=179) and a control group (115). The students were taking the subject
Didactics of Musical Expression, belonging to the first year of the Degree in Early Childhood Education.
85.37% were females with an age range between 18 and 42 years (mean=20.00 and SD=3.644), while 14.63%
were males between 18 and 28 years of age (mean=19.53 and SD=2.197). Table 1 shows the descriptive
statistics of the sample.
Table 1. Descriptive statistics of the sample

Group Subgroup F % W %W Men %Men %Cum. A-R Mean age SD

Experimental Gl 45 15.31 37 12.59 8 2.72 15.31 18-37 19.33 3.148
G2 45 1531 41 1395 4 1.36 30.61 18-33 19.42 2.667
G3 47 1599 42 1429 5 1.70 46.60 18-42 19.70 4.096
G4 42 1429 39 1327 3 1.02 60.88 18-27 19.14 1.933

Total . 179 6088 159 54.08 20 6.80 60.88 18-42 19.41 3.073

Experimental

Control G5 38 1293 29 9.86 9 3.06 12.93 18-33 20.42 3.739
G6 39 1327 33 11.22 6 2.04 26.19 18-38 21.33 4.949
G7 38 1293 30 10.20 8 2.72 39.12 18-32 20.50 2.618

Total Control 115 3912 92 3129 23 7.82 39.12 18-38 20.76 3.886

Total 294 100 251 8537 43 14.63 100 18-42 19.94 3.471

Note: F=Frecuence, %=Percentage, W=Women, M=Men, %Cum.= Cumulative percentage, A-R=Age Range, SD=Standard
deviation.
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For this study, the data were analysed separately, forming four groups according to gender and the
methodology applied, in which the experimental group worked by means of the neuromotricity BAPNE method,
and the control group with the traditional methodology. Table 2 shows the configuration of the four groups and
their descriptive statistics.

Table 2. Descriptive statistics of the groups according to gender and methodology

Groups Gender-methodology n % %Cum. A-R  Mean age SD
Experimental Women-Neuromotricity BAPNE method 159  54.08 54.08 18-42 19.50 3.212
Men-Neuromotricity BAPNE method 20 6.80 60.88 18-23 18.65 1.424
Control Women-Traditional methodology 92 31.29 92.18 18-38 20.87 4.167
Men-Traditional methodology 23 7.82 100 18-28 20.30 2.476
Total 294 100 100 18-42 19.94 3.471

Note: n=sample, %Cum.=Cumulative percentage, A-R=Age range, SD=Standard deviation.

Design

A non-probability convenience sampling, with a 95% confidence interval and a significance level of 5%
(p<0.05), as well as a quasi-experimental intra-inter-subject design with pre- and post-intervention measures
(pretest-posttest) were used.

Instrument

As an assessment instrument, the Spanish adaptation of the "d2" attention test in its fourth revised
edition published by TEA (Brickenkamp & Seisdedos, 2012) was used. This test is applied to children,
adolescents and adults to assess their capacity for selective attention and concentration. It can be administered
individually or collectively and lasts between eight and ten minutes, including prompts.

This is a cancellation task, in which test takers must correctly perform the task by discriminating visual
stimuli across 14 lines, marking only the letters "d" with two dashes. In each of the 14 lines, the test takers must
work as fast as possible, trying not to make mistakes, with 20 seconds for each line.

Selective attention and concentration is measured through the scores obtained in the following
variables: total responses (TR), total hits (TA), omissions (O), commissions or errors (TC), total test
effectiveness (TOT), concentration index (CON), line with the highest and lowest number of attempts (TR+) and
(TR-), and variance or difference index (VAR).

According to Brickenkamp and Seisdedos (2012) the test has a high reliability (r>.90) in most studies
and irrespective of the statistic used, and in special samples it ranges between .70 and .80. Depending on the
comparison measure, sample and scale used, this test relates well to other tests of attention and concentration
(.31-.71) and has a Crombach's alpha above .90 (Pawlowski, 2017, 2020). Table 3 shows the meaning,
measurement and calculation of the variables.

Table 3. Meaning of d2 test scores

Scor
e Meaning Measurement Calculation
TR Total responses Processing speed, amount of work done and Sum of TR+ (rows 1 to 14)
motivation
TR+ Row with the highest number of - -
responses
TR-  Row with the lowest number of - -
answers
TA  Total number of correct answers Relevant stimuli correctly marked Sum of TA (rows 1 to 14)
TO Total omissions Relevant stimuli not marked Sum of O (rows 1 to 14)
TC Total commissions Unmarked relevant stimuli Sum of C (rows 1 to 14)
TOT Total Test Effectiveness Attentional and inhibitory control and the TOT=TR - (O+C)
relationship between speed and accuracy
CON Concentration index Concentration or trade-off between speed and CON=TA-C
accuracy of the test
VAR Variability of the test Stability and consistency over time, variation or VAR = (TR+) - (TR-)

fluctuation in working mode

Note: (Brickenkamp & Seisdedos, 2012).

Procedure

After the presentation of the project to the Research Ethics Committee of the University of Alicante
(CEIUA) for its evaluation and subsequent approval under file number 2022CEI005054, the first session was
devoted to explaining the research to potential participants and signing the participant information sheet,
informed consent, basic clause and extended data protection information.
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In the following session, the first evaluation (pretest) was carried out on the two groups of participants
(control and experimental) applying the selective attention and concentration test d2 on the same day and in the
same environmental conditions.

Subsequently, an intervention of 21 theoretical-practical sessions lasting one hour and fifty minutes
twice a week was applied. This intervention took place over 11 weeks between February and May 2023, without
taking into account the local holiday of Santa Faz and the Easter holiday period.

As an intervention:

- The experimental group varied its programming and received a theoretical-practical treatment based on
the neuromotor activity protocols of the BAPNE method published in the manuals Body percussion-
programacion didactica, vols. 1 and 2 (Romero-Naranjo, 2018a, 2018b). These protocols of music-
motor activities have different degrees of complexity and are based on the dual task and the possible
stimulation of executive functions and cognitive functions, offering a high degree of stimulation to
students (Arnau-Molla & Romero-Naranjo, 2022c¢).

- In contrast, the control group continued with their usual programme of traditional methodology and
focused on the theoretical-practical study of the great musical pedagogues of the 20th century: Emile
Jaques-Dalcroze, Zoltan Kodaly, Carl Orff and Edgar Willems.

At the end of the intervention period, the second assessment (postest) was given to the two groups of
participants on the same day and in the same environmental conditions, and finally the statistical analysis of the
data was carried out for the extraction of results.

This study complied with and respected the ethical principles of the Helsinki declaration for human
research. Participation in the research was voluntary and no financial or academic incentives were obtained. In
order to participate, all of the following inclusion criteria had to be met:

- Reading and signing of the participant information sheet.

- Sign the informed consent form.

- Signature of the basic clause and the extended data protection information.

- Minimum attendance of 80% of the intervention sessions.

- Correct performance of the evaluation test before and after the intervention.

Statistical analysis

In the statistical analysis, SPSS v.25 was used for descriptive and inferential statistics; G*Power v.
3.1.9.7 for the extraction of effect size and statistical power (Erdfelder et al., 1996; Faul et al., 2007); and
Microsoft Excel for making tables.

Before applying the corresponding parametric or non-parametric statistical tests, the assumptions of
normality were checked. To ascertain the homogeneity or normality of the samples, the Kolmogrorov-Smirnov
goodness-of-fit tests were applied to groups with more than 50 participants, and the Shapiro-Wilk test for groups
with less than 50 participants. In addition, the Levene test for homogeneity of variances was applied to check
homoscedasticity.

Based on the results obtained, and in order to determine whether there were statistically significant
differences between the groups, the parametric one-factor Anova test was applied to the variables that met the
requirements of normality in the four groups, and the non-parametric Kruskal-Wallis test to all those that did not
meet them in any of the four groups.

In the intra-subject analysis, to determine whether there were statistically significant differences
between the pretest and postest within each group, the parametric related samples t Student test and the non-
parametric Wilcoxon signed-rank test were applied.

The magnitude of effect size (d) and statistical power (1-p) were calculated in G*Power in the family of
related samples t-tests and interpreted as .20=small, .50=medium, .80=large, and statistical power 1-=.80 with
an alpha error () .05 (Cohen, 1988, 1992).

On the other hand, in the inter-subject analysis, to determine whether there were statistically significant
differences between the groups in the post-test and in the difference variables (pretest minus postest), the
parametric one-factor Anova test was applied to the variables that met the requirements of normality in the four
groups, and the non-parametric Kruskal-Wallis test was applied to all those that did not meet them in any of the
four groups.

Bonferroni post hoc tests for parametric and Games-Howell for non-parametric tests were then used to
determine between exactly which groups there were statistically significant differences.

As an index of effect size, in the inter-subject analysis, the epsilon square (€2) was calculated because
according to Okada (2013) it presents less bias in small samples than those used in the analysis of variances eta
square (12) and omega square (® 2), and because it is presented as an alternative to estimate the effect size in the
Kruskal-Wallis test (Ventura-Ledn, 2019).

The magnitude of the effect size (€?) was interpreted as very small (<.01), small (.01-.05), moderate
(.06-.13), and large (>.14) according to the most commonly applied values in educational research (Lopez-
Martin & Ardura-Martinez, 2023).
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Finally, statistical power (1-f) in G¥*Power was calculated via partial eta squared (n2) in the ANOVA:
Fixed effects, omnibus, one-way statistical test, with a probability alpha error (o) of .05, and the generally
accepted cut-off point for statistical power of 1-p=.80 was taken.

Results

No statistically significant baseline differences were found in the pretest between any of the four
groups, women-experimental (W.E), men-experimental (M.E), women-control (W.C), and men-control (M.C).
The parametric and non-parametric tests are shown in Table 4 and Table 5.

Table 4. No difference at baseline in the Kruskal-Wallis test

Kruskal-Wallis

Variable W.E M.E W.C M.C .
H gl Sig. ¢ 1-p
Md R Md R Md R Md R

TR+PRE 42.00 20 42.00 13 40.00 23 42.00 14 2592 3 459 01 22
TR-PRE 24.00 37 26.00 18 24.00 42 23.00 20 3.005 3 .391 .01 24
TAPRE 169.00 191 184.00 164 166.00 200 167.00 77 1.883 3 .597 .01 17
OPRE 18.00 170 15.50 113 17.00 120 25.00 61 1.128 3 770 <.01 .08
CPRE 1.00 13 1.00 6 1.00 13 1.00 8 2.156 3 .541 01 .10
CONPRE 167.00 202 181.50 163 166.00 212 166.00 78 1.946 3 584 01 .16
VARPRE 16.00 37 15.50 21 17.00 34 18.00 20 2.514 3 473 01 22

Note: W.E=Women-Experimental, M.E=Men-Experimental, W.C=Women-Control, M.C=Men-Control, Md=Median, R=Range,
H=Kruskal-Wallis statistic, gl=Degrees of freedom, Sig.=Significance, e>=Effect size, 1-B=Statistical power.

Table 5. No differences at baseline in one-factor Anova test

1-factor Anova

Variable W.E M.E W.C M.C F 1 Si & 1B
M SD M SD M SD M SD g g

TRPRE 462.07 72.030 47430 68.956 448.78 77.650 45470 59.160 1.007 3,290 .390 <.01 .28
TOTPRE 432.22  66.592 444.10 74.170 421.15 71.434 426.17 55.002 0.872 3,290 .456 <.01 .24

Note: W.E=Women-Experimental, M.E=Men-Experimental, W.C=Women-Control, M.C=Men-Control, M=Mean, SD=
Standard deviation, F=Anova statistic, gl=Degrees of freedom, Sig=Significance, e>=Effect size, 1-p=Statistical power.

Intra-subject analysis

Statistically significant differences were found between pretest and postest for all variables in the W.E.
group (except TO), with a small effect size in TC and VAR, medium in TR+, and large in TR, TR-, TA, TOT
and CON, and a statistical power >.80.

In contrast, no statistically significant differences were found in TO where the pretest scores
(Md=18.00; R=170) were similar to the postest scores (Md=17.00; R=184) Z=-1.340, p=.180, d=.02, 1-$=.06.
Table 6 shows the results obtained by the W.E group.

Table 6. Intra-subject analysis results of the Women-Experimental group

Pretest Postest Wilcoxon t Student (Paired)
Var. Sig.
Md R M SD Md R M SD z Bil) d 1B M Dev. t gl Sig d 1

TR 464.00 341 462.07 72.030 559.00 349 550.14 67.553 -10.738 <.001 .89 1.00
TR+ 4200 20 41.03 5569 47.00 20 4489 3.695 -8.833 <001 .58 1.00
TR- 2400 37 23.18 6.059 29.00 36 30.82 6902 -9.585 <.001 .83 1.00
TA 169.00 191 168.48 33.949 214.00 225 213.43 41.381 -44.950 28.820 -19.667 158 <.001 .84 1.00
TO 18.00 170 28.16 28496 17.00 184 2745 30241 -1.340 .180 .02 .06
TC 1.00 13 1.69 2170  0.00 21 094 2370 -5293 <001 .23 .82
TOT 431.00 323 43222 66.592 52500 350 521.75 69.008 -89.528 48371 -23.338 158 <.001 .93 1.00
CON 167.00 202 166.79 34.619 213.00 246 212.49 42.386 -45.698 30.027 -19.190 158 <.001 .84 1.00
VAR 1600 37 1785 6389 14.00 34 1408 6291 -5504 <001 .42 1.00

Note: Var=Variable, Md=Median, R=Range, M=Mean, SD= Standard deviation, Z=Statistic Wilcoxon,
Sig.(Bil.)=Bilateral significance, d=Effect size, 1-f=Statistical power, Dev.=Deviation, t=T-Value, gl=Degrees
of freedom.

For the M.E. group, statistically significant differences were found between pretest and postest for most
variables, with small (TR+, VAR) and medium (TR, TR-, TA, TOT, CON) effect sizes and statistical power
<.80, except for TR- (1-f=.87).
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In contrast, no statistically significant differences were found in TO, where pretest scores (Md=15.50;
R=113) were similar to those of the postest (Md=16.50; R=120) Z=-.604, p=.546, d=.01, 1-B=.05, nor in TC,
with similar scores between pretest (Md=1.00; R=6) and postest (Md=1.00; R=7) Z=-.441, p=.659, d=.04, 1-
B=.05. Table 7 shows the results obtained by the M.E group.

Table 7. Intra-subject analysis results of the Men-Experimental group

Pretest Postest Wilcoxon t Student (Paired)

Mdi R M SD Md R M SD Z Sigg®Bil) d 1B M Dev. t gl Sig d 1

TR 49450 233 47430 68.956 562.50 264 546.15 90.890 -3.043 .002 .63 .74
TR+ 42.00 13 4120 4607 47.00 17 4405 5042 -2.707 .007 42 41
TR- 26.00 18 2520 5473 3350 27 3210 7.813 -6.900 7.553 -4.086 19 .001 .72 .87
TA 184.00 164 173.40 41.872 202.00 164 21090 54.837 -37.500 31775 -5.278 19 <001 .54 .64
TO 1550 113 2850 27372 1650 120 29.05 35.113 -0.604 .546 .01 .05
TC 1.00 6 1.70 1.895 1.00 7 1.60  2.062 -0.441 659 .04 .05

TOT 45650 246 444.10 74.170 496.50 270 515.50 92.858 -71.400 65475 -4.877 19 <001 .60 .72
CON 18150 163 171.70 41.711 200.50 167 209.30 55.733 -37.600 32.181 -5.225 19 <001 .54 .63
VAR 1550 21 16.00 4690 13.00 22 1195 6.878 4050 6992 2590 19 .018 .49 .54

Note: Var.=Variable, Md=Median, R=Range, M=Mean, SD= Standard deviation, Z=Statistic Wilcoxon,
Sig.(Bil.)=Bilateral significance, d=Effect size, 1-p=Statistical power, Dev.=Deviation, t=T-Value, gl=Degrees
of freedom.

As for the W.C group, statistically significant differences were found between pretest and postest in
practically all variables (except TO), with a small (TR+, VAR) to medium (TR, TR-, TA, TOT, CON) effect
size, and a statistical power >.80, except in TC (1-f=.23) and VAR (1-pf=.46).

In contrast, no statistically significant differences were found in TO where the pretest scores (Md=17.00; R=120)
were similar to those of the postest (Md=16.00; R=193) Z=-1.512, p=.131, d=.02, 1-=.05. Table 8 shows the
results obtained by the W.C group.

Table 8. Intra-subject analysis results of the Women-Control group

Pretest Postest Wilcoxon t Student (Paired)

Var. Sig.

Md R M SD Md R M SD Z Bil.) d 1-B M Dev. t gl  Sig d 18
TR 454.50 440 448.78 77.650 52250 316 511.70 71.530 -62913 67.856 -8.893 91 <001 .60 1.00
TR+ 40.00 23  40.07 5.709 46.00 17 43.26 4530 4794 <001 .44 98
TR- 2400 42 2275 6.664 28.00 41 27.64 7.112  -5341 <.001 .50 1.00
TA 166.00 200 164.26 32.402 198.50 218 19510 40229 -7.202 <001 .60 1.00
TO 17.00 120 2597 23713 16.00 193 2532 31.031 -1.512 .131 .02 .05
TC 1.00 13 1.66 2.082 0.00 30 1.15 3248 -3.494 <001 .13 .23
TOT 427.50 442 421.15 71.434 499.50 330 48523 70.845 -64.076  49.729 -12.359 91 <001 .64 1.00

CON 166.00 212 162.60 33.229 196.50 216 19395 41.016 -7.216 <001 .59 1.00

VAR 17.00 34 1732  6.139 15.00 31 1562 5783 -2.036 .042 20 .46

Note: Var.=Variable, Md=Median, R=Range, M=Mean, SD= Standard deviation, Z=Statistic Wilcoxon,
Sig.(Bil.)=Bilateral significance, d=Effect size, 1-p=Statistical power, Dev.=Deviation, t=T-Value, gl=Degrees
of freedom.

In reference to the M.C group, statistically significant differences were found between pretest and
postest in most of the variables (except in TO and TC), with small (TR+, TR-, VAR) and medium (TR, TA,
TOT, CON) effect sizes and a statistical power >.80 in TR, TA, TOT, and <.80 in TR+, TR-, CON, VAR.
However, no statistically significant differences were found in TO, where pretest scores (Md=25.00; R=61) were
similar to postest scores (Md=22.00; R=85) Z=-.601, p=.548, d=.03, 1-p=.05, nor in TC, with similar scores
between pretest (Md=1.00; R=8) and postest (Md=0.00; R=7) Z=-.445, p=.656, d=.07, 1-f=.06. Table 9 shows
the results obtained by the M.C group.
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Table 9. Intra-subject analysis results of the Men-Control group

Pretest Postest Wilcoxon t Student (Paired)

Var. Sig.

Md R M SD Md R M SD z Bil) d 18 M Dev. t gl Sig d 1-
TR 454.00 179 45470 59.160 502.00 235 50848 64.680 -53.783  54.554 -4.728 22 <001 .61 .80
TR+  42.00 14 4143 5409 46.00 12 4339 4293 -2.381 017 .28 25
TR- 23.00 20 2296 5304 28.00 30 2691 7.348 -3.957  8.003 2371 22 .027 .44 52
TA 167.00 77 16548 25.119 185.00 125 190.83 31.678 -3.925 <001 .63 .80
TO 25.00 61 2726 16380 22.00 85 2830 24.944  -0.601 548 .03 .05
TC 1.00 8 1.26 2.027 0.00 7 1.48 2213 -0.445 656 .07 .06
TOT 432.00 163 426.17 55.002 471.00 228 478.70 58.466 -52.522  44.093 -5.713 22 <001 .65 .85
CON 166.00 78 16422 24985 18500 125 189.35 31.754 -3.848 <001 .62 .79
VAR 18.00 20 1848 4.708 17.00 27 1648  7.298 2.000 8.650  1.109 22 279 23 .18

Note: Var.=Variable, Md=Median, R=Range, M=Mean, SD= Standard deviation, Z=Statistic Wilcoxon,
Sig.(Bil.)=Bilateral significance, d=Effect size, 1-f=Statistical power, Dev.=Deviation, t=T-Value, gl=Degrees
of freedom.

Inter-subject analysis

The results of the Kruskal-Wallis test identified an effect of methodology and gender in the postest on
the variables TR, TR+, TR-, TA, CON and VAR, with an effect size between small and moderate, and a
statistical power >.80 except in TR+ and VAR (<.80). Similarly, an effect was also identified for the variables
resulting from subtracting pretest scores from postest scores DifTR, DifTR-, DifTA, DifTOT and DifCON, with
a small to moderate effect size and a statistical power >.80. In contrast, no statistically significant differences
were found in the postest in the TO and TC variables, nor in the Dif TR+, DifTO and DifTC difference variables.

On the other hand, from ANOVA analysis we found effect of methodology and gender on total test
performance (TOT) F(3, 290)=6.542, p=<.001, €2=.05, 1-p=.97. Table 10 shows the results obtained between the
four groups in the Kruskal-Wallis test.

Table 10. Results of the Kruskal-Wallis test between the four groups

Kruskal-Wallis

Variable W.E M.E w.C M.C

H gl Sig. & 1-p

Md R Md R Md R Md R

TRPOST 559.00 349 562.50 264 522.50 316 502.00 235 20.342 3 <.001 .07 .98
DifTR -86.00 307 -84.50 345 -67.00 400 -47.00 224 15.869 3 .001 .05 .92
TR+POST 47.00 20 47.00 17 46.00 17 46.00 12 10.729 3 013 .04 77
DifTR+ -3.00 18 -2.00 16 -3.00 35 -1.00 16 3.133 3 372 .01 37
TR-POST 29.00 36 33.50 27 28.00 41 28.00 30 15439 3 .001 05 96
DifTR- -8.00 50 -7.50 35 -6.00 44 -4.00 32 9.593 3 .022 .03 .80
TAPOST 214.00 225 202.00 164 198.50 218 185.00 125 16.740 3 .001 .06 91
DifTA 44,00 246 -41.00 146 -33.50 168 -23.00 90 26.988 3 <.001 .09 .98
TOPOST 17.00 184 16.50 120 16.00 193 22.00 85 1.235 3 745 <.01 .08
DifTO 1.00 266 3.00 85 1.00 263 3.00 95 0.415 3 937 <.01 .06
TCPOST 0.00 21 1.00 7 0.00 30 0.00 7 5.540 3 136 .02 18
DifTC 0.00 28 0.00 11 0.00 26 0.00 11 5.033 3 169 .02 32
DifTOT -89.00 400 -82.00 284 -70.00 304 -45.00 163 24.338 3 <.001 .08 99
CONPOST 213.00 246 200.50 167 196.50 216 185.00 125 17.324 3 .001 .06 91
DifCON -45.00 268 -41.00 145 -33.00 169 -23.00 96 28.956 3 <.001 .10 .98
VARPOST 14.00 34 13.00 22 15.00 31 17.00 27 9.044 3 .029 .03 72
DifVAR 3.00 51 4.00 31 1.00 41 3.00 26 4.615 3 202 .02 40

Note: W.E=Women-Experimental, M.E=Men-Experimental, W.C=Women-Control, M.C=Men-Control, Md=Median, R=Range, H=Kruskal-Wallis statistic,
gl=Degrees of freedom, Sig.=Significance, e>=Effect size, 1-f=Statistical power.

Post hoc test results

The post hoc analyses carried out with the Games-Howell statistic showed a statistically significant
improvement in the postest of the W.E group compared to the W.C and M.C groups in the variables TR, TA, and
CON, with an effect size between small and moderate, and a statistical power >.80 with the W.C group, and <.80
with the M.C group. In addition, statistically significant differences were also found in the difference variables
DifTR, DifTA, DifTOT, DifCON, with a small to moderate effect size, and a statistical power >.80.
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Similarly, post hoc analyses also using the Games-Howell statistic showed a statistically significant
improvement of the W.E group over the W.C group in TR+ and TR-, and in the DifTR- difference variable, with
a small effect size and a statistical power >.80.

On the other hand, the post hoc analyses carried out with the Bonferroni statistic showed that the W.E
group obtained a higher TOT score in the postest (M=521.75; SD=69.008) than the W.C group (M=485.23;
SD=70.845), p=.001, 95% CI [11.93, 61.11], €>=.06, 1-f=.98, and than the M.C group (M=478.70; SD=58.466),
p=.040, 95% CI [1.17, 84.93], €=.04, 1-f=.81.

Table 11 shows the statistically significant differences in the post hoc analyses of the W.E group versus
the W.C group, and Table 12 shows the statistically significant differences between the W.E and M.C groups.

Table 11. Differences found in post hoc tests between W.E and W.C groups

Statistics Games-Howell (Post Hoc)
. 2 -
Variable W.E w.C C195% £ 1-p
Md R Md R Sig. Lower Upper
TRPOST 559.00 349 522.50 316 <.001 14.63 62.25 .06 99
DifTR -86.00 307 -67.00 400 012 -46.17 -4.14 .05 92
TR+POST 47.00 20 46.00 17 .020 0.19 3.08 .04 .87
TR-POST 29.00 36 28.00 41 .004 0.79 5.57 .04 94
DifTR- -8.00 50 -6.00 44 .028 -5.27 -0.21 .03 .82
TAPOST 214.00 225 198.50 218 .004 4.53 32.13 .05 93
DifTA -44.00 246 -33.50 168 .001 -23.46 -4.76 .07 97
DifTOT -89.00 400 -70.00 304 .001 -42.17 -8.73 .07 98
CONPOST 213.00 246 196.50 216 .004 4.45 32.64 .05 92
DifCON -45.00 268 -33.00 169 .001 -23.87 -4.83 .08 97

Note: W.E=Women-Experimental, W.C=Women-Control, Md=Median, R=Range, Sig=Significance, CI=Confidence interval, e>=Effect size, 1-p=Statistical power.

Table 12. Differences found in the post hoc tests between W.E and M.C groups

Statistics Games-Howell (Post Hoc)
Variable W.E M.C CI95% e 1-p
Md R Md R Sig. Lower Upper
TRPOST 559.00 349 502.00 235 .036 2.15 81.17 .04 79
DifTR -86.00 307 -47.00 224 .039 -67.17 -1.40 .04 .87
TAPOST 214.00 225 185.00 125 .021 2.68 42.52 .05 71
DifTA -44.00 246 -23.00 90 .004 -33.89 -5.31 .08 .88
DifTOT -89.00 400 -45.00 163 .004 -64.08 -9.93 .07 93
CONPOST 213.00 246 185.00 125 .018 3.10 43.18 .06 71
DifCON -45.00 268 -23.00 96 .003 -35.09 -6.04 .09 .88

Note: W.E=Women-Experimental, M.C=Men-Control, Md=Median, R=Range, Sig.=Significance, CI=Confidence interval, e>=Effect size, 1-
B=Statistical power.

Dicussion

The purpose of this study is to determine the effect of the traditional methodology and the
neuromotricity BAPNE method on selective attention and concentration according to gender of the students of
Didactics of Musical Expression of the Degree of Early Childhood Education Teacher at the University of
Alicante.

Due to the impossibility of comparing these results with other studies, since there is no research
comparing the BAPNE neuromotricity method and traditional methodologies in Higher Education in terms of
gender, the results will be discussed on the basis of the most related works and in a more general way.

In response to the first research question, no statistically significant baseline differences in selective
attention and concentration between the methodology-gender groups are found in this study. These results are in
full agreement with those obtained by Alvarez-Morales and Romero-Naranjo (2019), Ros-Silla et al. (2019), and
Romero-Naranjo, Sayago-Martinez et al., (2023) and partially in agreement with Romero-Naranjo, Pujalte-Canto
et al. (2023), who on the other hand did find differences in onset in some variables (TR-, TOT, and CON). On
the other hand, some related research did not provide this data (Arnau-Molld & Romero-Naranjo, 2019;
Piqueres-Juan et at., 2019).

By concordance in the ages of our participants (18-42) with the Ecuadorian male and female referees
studied by Lozano-Cango and Bravo-Navarro (2021) with ages ranging from 19-38, our results are different,
since they state that the older and more senior male referees have higher rates of selective attention and
concentration than their female counterparts. This comparison is consistent, as they base their results on a single
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measurement without applying any treatment. In reference to the second research question, after the intervention
with the BAPNE neuromotricity method, statistically significant differences appear in both females and males in
all variables, except in TO in females, and in TO and TC in males.

In general, females obtained a larger effect size than males, becoming large in TR, TR-, TA, TOT and
CON, and a statistical power >.80. In contrast, the statistical power of males was lower than the cut-off score
(.80), possibly due to the small sample size (n=20).

Although these results, at first glance, might lead us to think that women benefit more from this
methodology, this is not really the case, since, as we will see below, there are no statistically significant
differences between men and women treated with the BAPNE neuromotricity method.

Without taking into account the gender variable, and referring only to the methodology used, these
results coincide completely with those found by Romero-Naranjo, Pujalte-Cant6 et al. (2023) in their intra-
subject analysis, in which TO is the only variable that does not show statistically significant differences between
pretest and postest. Moreover, it fully coincides in a large effect size in the variables TR, TR-, TA, TOT and
CON. Other related studies evaluated with the d2 (Arnau-Molla & Romero-Naranjo, 2019; Piqueres-Juan et at.,
2019), although with statistically significant differences in their inter-subject analyses in favour of the
experimental group treated with the BAPNE neuromotricity method, do not present intra-subject analyses with
which to compare our results.

When comparing our results with those obtained by other studies that assess attention with different
tests (Alvarez-Morales & Romero-Naranjo, 2019; Cozzutti et al., 2017; Romero-Naranjo, Sayago-Martinez et
al., 2023), we found similarities in that the group treated with the BAPNE neuromotricity method improved their
attention scores in a statistically significant way in the postest. This suggests that regardless of the educational
stage (Primary, Secondary, Higher Education) this methodology provides students with cognitive improvements
related to attention. In response to the third research question, after the intervention with traditional
methodology, both females and males improve statistically significantly on all variables except TO for females,
and TO and TC for males. Both groups obtain a small to medium effect size. Again, the group formed by n=23
males obtains a statistical power <.80 in four variables, we believe this is due to the small sample size.

These results are quite similar to those found by Romero-Naranjo, Pujalte-Cant6 et al. (2023) in which
the group treated with traditional methodology also did not improve in TO, TC, and VAR, although they did
improve in the remaining ones. It differs in that a medium to large effect size was found, while in our study it
was between small and medium. Comparing our results, now with works that perform intra-subject analysis, but
evaluated through other attention tests (Alvarez-Morales & Romero-Naranjo, 2019; Cozzutti et al., 2017,
Romero-Naranjo, Sayago-Martinez et al., 2023), we find that their groups treated with traditional methodology
also obtain statistically significant differences in the postest.

These results could indicate that the traditional musical methodology in Spain, influenced by the great
musical pedagogues of the 20th century, promotes cognitive improvements in attentional aspects independently
of the educational stage (Primary, Secondary, Higher Education) and in Primary Education students in Italy.

In reference to the fourth research question, in the ANOVA analysis there were statistically significant
differences according to the gender of the participants and the methodology used as treatment in most of the
variables and in their differences except for Dif TR+, TO, DifTO, TC, DifTC, DifVAR. The effect size found in
the significant differences ranged from small to moderate, the latter being predominant in TR, TA, DifTA,
DifTOT, DifTOT, CON and DifCON. The statistical power was >.80 for almost all significant variables except
for TR+ and VAR where it was very close to the cut-off point of .80 (.77 and .72 respectively).

We found a result common to all research using d2 (Arnau-Molla & Romero-Naranjo, 2020; Piqueres-
Juan et al., 2019; Ros-Silla et al., 2019) in TR and TA, except in Romero-Naranjo, Pujalte-Canto et al. (2023)
who found baseline differences between groups in these variables. Furthermore, we broadly agree with Piqueres-
Juan et al. (2019) in that no significant differences appear in TO and TC and differ with Arnau-Molla and
Romero-Naranjo (2020) and Ros-Silla et al. (2019) in that they do.

Moreover, these results are consistent with those presented by Ekerere (2021) through cererbral
gymnastics, Rodriguez-Garcia et al. (2022) through active methodologies, and Flores et al. (2019) through
physical exercise in which they all find differences between groups in selective attention. The physical load of
neuromotricity, in addition to cognitive stimulation, could have triggered differences in the right temporal cortex
of the students that explain the changes in selective attention after physical exercise, as occurred in Flores et al.
(2019) after evaluating the participants in their research with an encephalogram.

In response to the fifth and final research question, post hoc analyses showed statistically significant
differences of the W.E group versus the W.C and M.C groups in TR, TA, TOT, CON, and in their difference
variables DifTR, DifTA, DifTOT, DifCON. In addition, significant differences also appeared between W.E and
W.C in TR+, TR-, and DifTR-. The effect size ranges from small to moderate with both groups and the statistical
power, with respect to the W.C group, is always >.80 and with respect to M.C as well, except in TR, TA, CON
(.79, .71, .71) possibly due to the sample size of the M.C group (n=23).
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If we look at the variable differences of the main indicators (DifTA, DifTOT and DifCON) we observe
in favour of W.E always a moderate effect size and a statistical power >.80 in both groups (W.C and M.C),
although a slightly higher effect size (+.01) in TA and CON with the M.C group.

In terms of gender, these results coincide with those obtained by Romero-Naranjo, Sayago-Martinez et
al. (2023) in that women treated with neuromotricity statistically significantly improved their attention levels
compared to women who used traditional methodology, while the same was not observed among men.
Unfortunately, for the time being, we are left with the question of whether there were differences between
females and males who used neuromotricity, as they do not present this type of analysis in their study.

The teaching implications derived from the results of this study are several. On the one hand, we know
that both methodologies lead to significant improvements in selective attention and concentration of the students
of Didactics of Musical Expression within the Degree in Early Childhood Education at the University of
Alicante. On the other hand, we also know that by applying the BAPNE neuromotricity method, or at least by
increasing its practical presence within the contents of the sessions, we can contribute to cognitive improvements
in students, not only in the female gender, with a greater presence within the Degree in Early Childhood
Education Teaching, but also in the male gender, since there were no differences between males and females
treated with neuromotricity.

Furthermore, if the presence of this methodology is increased in the sessions of all groups and in the
different Degrees and Masters of the University of Alicante, students will not only receive quality teaching that
prepares them for their future teaching, having benefited from cognitive improvements in selective attention and
concentration in their teaching-learning process, but they will also have a strongly justified tool based on
scientific evidence that they will be able to apply to students in Infant, Primary and Secondary Education in the
not too distant future. The limitations of this study are that the samples of the men's groups were relatively small,
which may have led in some cases to a lower statistical power than desired. Likewise, the large numerical
difference between women and men should be sufficient for us to take these results with caution.

As lines for the future, we could alleviate the limitations described above by carrying out an
experimental study with a random sample, although with a smaller number of participants, equating participation
in terms of gender and methodology. On the other hand, and much more interestingly, the brain activity of the
participants could be recorded using encephalogram techniques to observe neuropsychological changes in
selective attention and concentration through neuromotricity. Finally, research could be carried out in pre-school
education by the future teachers who have participated in this research to see if the transfer can really be made to
the youngest children.

Conclusions

After an intervention of 21 theoretical-practical sessions of one hour and fifty minutes with N=294
students of Didactics of Musical Expression of the Degree of Master in Education of the University of Alicante,
in which the effect on selective attention and concentration of the traditional methodology based on the great
musical pedagogues of the 20th century (Dalcroze, Orff, Kodaly and Willems) and the BAPNE neuromotricity
method in men and women of mean age=19.94 and SD=3.471 we can conclude that:

On the one hand, no pre-intervention baseline differences in selective attention and concentration are
found between male and female students.

On the other hand, both the BAPNE neuromotricity method and the traditional methodology provide
statistically significant improvements in selective attention and concentration for both males and females.

Finally, there are statistically significant differences according to the gender of the participants and the
methodology used, where women treated with BAPNE neuromotricity method obtain more cognitive benefits in
selective attention and concentration than women and men treated with traditional methodology, but not than
men treated with BAPNE neuromotricity method.
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