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Abstract: 
Anxiety disorders are the most prevalent mental health issues globally, disproportionately affecting women, who 
experience them at rates 50% higher than men. Aerobic exercise has been shown to alleviate anxiety symptoms. 
During the 2021–2022 academic year in Spain, 97.4% of Early Childhood Education teachers were women. 
Owing to the limited research on this demographic, this study aims to investigate how traditional teaching 
methods compare with the neuromotricity BAPNE method in their effects on state and trait anxiety among 
students enrolled in the Didactics of Musical Expression course within the Early Childhood Education Degree 
program at the University of Alicante. The goal is to provide evidence-based insights to guide methodological 
decisions. We used a non-probabilistic convenience sample consisting of N = 307 first-year university students. 
Participants were divided into an experimental group (n = 182) and a control group (n = 125), with a mean age of 
20.10 years and a standard deviation of 4.064. The study used a quasi-experimental design, incorporating both 
intersubject comparisons (between the experimental and control groups) and intrasubject comparisons (within 
each group). Three types of analyses were performed: 1) analysis of the entire sample, 2) analysis of females 
only, and 3) analysis of males only. Repeated measures were performed before and after the intervention 
(pretest–posttest) using the 8th edition of the STAI: Cuestionario de Ansiedad Estado-Rasgo, published by TEA 
Ediciones. The analysis was performed with a 95% confidence interval and a significance level of 5% (p < .05). 
The intervention consisted of 21 sessions, each lasting one hour and fifty minutes, held twice a week. The 
experimental group received the neuromotricity BAPNE method, while the control group continued with 
traditional methodologies based on the pedagogical approaches of the 20th century (Dalcroze, Kodály, Orff, and 
Willems). Statistical analysis was performed using SPSS v.25, while effect size and statistical power were 
calculated with G*Power v. 3.1.9.7. The main results indicate that the neuromotricity BAPNE method was more 
effective than the traditional methodology in reducing state anxiety and significantly lowered trait anxiety in the 
experimental group.  
Keywords: body percussion, higher education, mental health, cognitive stimulateon, physical exercise 

 
Introduction  

According to the statistical yearbook of the Ministerio de Educación, Formación Profesional y 

Deportes (MEFPD), during the 2021-2022 academic year, 97.4% of Early Childhood Education teachers in 
Spain were women (MEFPD, 2024). On the other hand, according to the World Health Organization (WHO), 
within mental disorders, anxiety disorders and depressive disorders are the most common, both in men and 
women; they are 50% more prevalent in women than in men; they increase with age; and they begin to decrease 
after the age of 50 (WHO, 2022). In 2019, 301 million people worldwide were suffering from anxiety disorders, 
with a 25% increase in the first year of the pandemic (WHO, 2022). This increase in mental disorders was also 
reflected in university students in 2020, who are considered one of the most affected groups (Liu et al., 2022), 
and are up to six times more vulnerable to depression and anxiety than the general population (Rautela & 
Panackal, 2024). The lack of physical activity caused by confinement contributed to this worsening (Rogowska 
et al., 2020; Xiang et al., 2020). 

The American Psychiatric Association (APA, 2014) determines that anxiety disorders are disorders that 
share characteristics of excessive fear and anxiety, as well as associated behavioural disturbances (p.189). The 
definition of anxiety has had numerous definitions depending on the context in which it manifests itself and both 
physical and emotional symptoms (Adrianzén, 2021). It is a response that the body emits in anticipation of a 
future threat, and is most often associated with muscle tension, vigilance in relation to future danger, and 
cautious or avoidant behaviours (APA, 2014, p.189).  

The Diagnostic and Statistical Manual of Mental Disorders (DSM-5) lists 11 different types of anxiety 
and presents core clinical features as well as other criteria for diagnosis (Tortella-Feliu, 2014). These 11 types 
are: 1) Separation anxiety disorder. 2) Selective mutism. 3) Specific phobia. 4) Social anxiety disorder. 5) 
Anxiety disorder. 6) Agoraphobia. 7) Generalised anxiety disorder. 8) Substance/medication-induced anxiety 
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disorder. 9) Anxiety disorder due to other medical illness. 10) Other specified anxiety disorders. 11) Anxiety 
disorders not specified. 

According to Huerta et al. (2020) and Huerta-Ojeda et al., (2021), there are two types of non-clinical 
anxiety in the literature, state anxiety (SA) and trait anxiety (TA). The authors of the 8th edition of the STAI: 

cuestionario de ansiedad estado-rasgo validated in Spain published by TEA ediciones (Buela-Casal et al., 2011) 
define them as: 

SA: a transient emotional state or condition of the human organism, characterised by subjective, 
consciously perceived feelings of tension and apprehension, as well as hyperactivity of the autonomic nervous 
system. It can vary over time and fluctuate in intensity (p.10).  

TA: points to a relatively stable anxious propensity whereby subjects differ in their tendency to perceive 
situations as threatening and to raise their state anxiety accordingly (p.10). 

Typically, people with higher levels of TA will also have higher levels of SA, as they perceive many 
more situations as threatening. 

Anxiety, among other disorders, is part of academic stress in university students (Restrepo et al., 2020; 
Silva-Ramos, 2020), whose main sources are academic overload, lack of time to complete activities, and exams 
(Castillo, 2016; Chust-Hernández et al., 2021; Fernández-Rodríguez et al., 2019). For Adrianzén (2021), exams 
are the greatest generators of anxiety among students.  

Examination anxiety in students is a very frequent occurrence and has been widely studied since the 
beginning of the 20th century. Escalona and Miguel-Tobal (1996) carried out a study in which they presented the 
historical evolution of test anxiety highlighting the variety of reasons of interest that were treated from 
psychology. Martín and Pérez (2021) conducted a study at the Complutense University of Madrid (Spain) to 
determine whether anxiety management strategies were needed in their undergraduates, as well as modifications 
in the learning processes and assessment system. The sample consisted of 1726 students from the humanities, 
engineering, pure sciences, health sciences, and social and legal sciences. The results showed, on the one hand, a 
high level of student concern about exams, which was significantly lower in first-year students, on the other 
hand, a predominance of cognitive symptoms as opposed to physiological and motor symptoms, and finally, that 
women scored significantly higher than men in 14 of the 15 items in the questionnaire. 

Cognitive processes have a significant relationship with anxiety. The presence, high or moderate, of 
anxiety in students could negatively affect their attentional processes, memory, decision-making, and their 
ability to solve problems (Adrianzén, 2021; Turriate et al., 2022). 

Chust-Hernández et al. (2023) conducted a systematic review in which they analysed non-
pharmacological interventions for reducing academic stress in university students. Their inclusion criteria were 
met by 27 papers focusing on mindfulness programmes; cognitive behavioural therapy; psychoeducation and 
mind-body relaxation techniques; training in academic, social or coping skills; alternative therapies; promoting 
physical activity; reading self-help books; and seeking university counselling (p.45). Following their analysis, 
they point out that although most of them showed positive results in their research, there are, in general, 
considerable methodological limitations, as well as risk of bias, such as the non-inclusion of a control group, 
which make it difficult to know their real effectiveness and to determine which therapies would prevail over the 
others. There is abundant evidence on the benefits of physical exercise in reducing anxiety. For Stonerock et al. 
(2015), aerobic exercise has a negative relationship with anxiety. In this line, Lin and Gao (2023) evaluate in 
their meta-analysis interventions through physical exercise for the improvement of anxiety in university students, 
and state that it has significant effects on the reduction of anxiety, with aerobic exercise and yoga being the most 
optimal, as well as interventions of greater intensity and duration. Therefore, aerobic exercise is a source of 
improvement for cognitive performance (Stern et al., 2019), as well as for subjective well-being, mental health, 
and cognitive control and attention (Pontifex et al., 2019; White et al., 2017). 

In the BAPNE method, through movement and motor coordination, participants maintain an average of 
between 100 and 120 heartbeats per minute during the sessions, reaching peaks of 140, an average consumption 
of 850 calories, and a high degree of attention and concentration (Crespo et al., 2015). This pulse rate peak, in 
Physical Education students, rises considerably to 189 in the specific activities of the BAPNE FIT programme 
that favour an increase in maximum oxygen consumption and heart rate (Romero-Naranjo & Llorca-Granero, 
2023). The type of movements used can be used by any type of population, as they are not aggressive or harmful 
to health (Alonso-Marco & Romero-Naranjo, 2022), and for years, it has been regularly applied at the University 
of Alicante as part of the content of different subjects in Masters, Degrees and Mentions (Arnau-Mollá & 
Romero-Naranjo, 2024). 

It was created in 1998 by Phd Francisco Javier Romero-Naranjo as a method of cognitive, psychomotor 
and socioemotional stimulation articulated through body percussion, and evolved progressively through a series 
of stages, in which it abandons its focus on multiple intelligences to focus on neuromotricity and the possible 
stimulation of cognitive functions and executive functions (Arnau-Mollá & Romero-Naranjo, 2022c).  

Its sessions are structured in a tripartite way, with different objectives for each part. These are called the 
initiation rite, cognitive stimulation, and closing rite (Arnau-Mollá & Romero-Naranjo, 2023a, 2023b; Romero-
Naranjo, Arnau-Mollá et al., 2023). It has an extensive glossary of 35 blocks of music-motor neuromotricity 
activities, with a strong presence of the dual-task, in which the five paradigms of the dual-task are encompassed: 
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motor-motor, cognitive-cognitive, cognitive-motor, rhythmic-motor, and rhythmic-motor-cognitive (Andreu-
Cabrera et al., 2024; Romero-Naranjo & Andreu-Cabrera, 2023b; Romero-Naranjo, Andreu-Cabrera et al., 2023; 
Romero-Naranjo et al., 2024). At the neuropsychological level, their activities are based on the attentional model 
proposed by Sohlberg and Mateer (1987, 1989), and on the models of executive functions provided by Tirapu-
Ustarroz and Luna-Lario (2008) and by Akira Miyake (Miyake et al., 2000; Miyake & Friedman, 2012). 

Currently, he has an official research group registered at the University of Alicante called 
Neuromotricity and Motor Literacy (Neuromotricity), and is the leading international exponent in publications 
related to neuromotricity and the possible stimulation of cognitive and executive functions, both in primary and 
secondary scientific-academic search engines (Arnau-Mollá & Romero-Naranjo, 2022a, 2022b, 2024).  

It has a strong methodological foundation through its four types of publications: foundational, didactic, 
research protocol, and statistical results (Arnau-Mollá & Romero-Naranjo, 2024), and has more than 50 papers 
indexed in the Web of Science (Arnau-Mollá et al., 2024). Figure 1 shows the publications of the BAPNE 
method in Web of Science. 

 
Figure 1. Publications of the BAPNE method in Web of Science 

Due to the large number of existing publications on methodology, it is difficult to collect them all, so a 
small selection of their articles in some lines of research is shown:  

a) Methodological foundation (Romero-Naranjo, 2020a; Romero-Naranjo & Andreu-Cabrera, 2023c; 
Sayago-Martínez, et al., 2021). 

b) Physical Education (Alonso-Marco & Romero-Naranjo, 2022; Andreu-Cabrera & Romero-
Naranjo, 2021; Andreu-Cabrera et al., 2024; Romero-Naranjo, 2024; Romero-Naranjo & Andreu-
Cabrera, 2023a; Romero-Naranjo, Andreu-Cabrera et al., 2023; Romero-Naranjo & Llorca-
Garnero, 2023). 

c) Bibliometric studies (Arnau-Mollá & Romero-Naranjo, 2022a, 2022b, 2024; Mas-Mas et al., 2023; 
Morales-Martín, et al., 2024; Penalva et al., 2023; Suárez et al., 2024). 

d) Didactics with practical examples (Arnau-Mollá et al., 2022; Arnau-Mollá & Romero-Naranjo, 
2022d; Di Russo et al., 2022; Romero-Naranjo, 2020b). 

e) Jazz music (Navarro-Maciá & Romero-Naranjo, 2024a, 2024b). 
f) Traditional dances (Arnau-Mollá et al., 2022; Di Russo & Romero-Naranjo, 2023). 
g) Band music (Di Russo & Romero-Naranjo, 2021a, 2021b; Di Russo et al., 2024a, 2024b; Di Russo 

et al., 2023). 
h) Quantitative intervention (Arnau-Mollá & Romero-Naranjo, 2020; Arnau-Mollá et al., 2024; Moral 

et al., 2020; Romero-Naranjo, Pujale et al., 2023; Romero-Naranjo, Sayago-Martínez, et al., 2023; 
Torró-Biosca et al., 2019). 

In terms of intervention work, the BAPNE method has tested its neuromotricity activities in 22 
quantitative intervention studies in different populations and settings, with control and experimental groups, 
evaluated by means of validated tests and questionnaires, and with statistically significant results. Among them, 
we will highlight three studies. On the one hand, the only research that exists using this methodology in a 
university population (Arnau-Mollá et al., 2024), although it evaluated the selective attention of N=294 
participants. On the other hand, the research that assessed anxiety as a dependent variable using the same 
assessment instrument as in this study (STAI), although in Conservatory students (Moral et al., 2020), and 
Compulsory Secondary Education students (Romero-Naranjo, Sayago-Martínez, et al., 2023). 

  
Purpose 

 Due to the fact that anxiety is a widespread problem in university students that has serious 
consequences for their mental health, and that there is no research of these characteristics at an international 
level, the purpose of this study is, on the one hand, to know the impact of traditional methodology and the 
neuromotricity BAPNE method on the SA and TA of students of Didactics of Musical Expression at the 
University of Alicante, and on the other hand, that this research can be used to make methodological decisions 
based on scientific evidence.  To this end, we propose the following research questions (RQ), objectives (OB) 
and research hypotheses (HI). 
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Research questions 

 RQ1: Will the full groups, as well as the females and males in the control and experimental groups, 
have the same level of SA and TA in the pretest? 
 RQ2: Which methodology will lead to greater benefits on SA and TA after the intervention, both among 
the full groups, among females, and among males in the experimental group treated with neuromotricity BAPNE 
method or in the control group treated with traditional methodology? 
 RQ3: Will the SA and TA levels of the full group, the females and the males in the experimental group 
significantly decrease after the neuromotricity BAPNE method intervention? 
 RQ4: Will the SA and TA levels of the full group, females and males in the control group significantly 
decrease after the traditional methodology intervention? 
 

Objectives 

 OB1: To compare the level of SA and TA before the intervention between the full groups, between 
females, and between males in the control and experimental groups, and to determine whether or not there are 
significant differences between them. 
 OB2: To compare the effect of the methodologies on SA and TA after the intervention, both between 
the full groups, among females, and among males, and to determine whether or not there are significant 
differences between them in the posttest. 
 OB3: To compare the level of SA and TA after the intervention for the full group, the females and the 
males in the experimental group, and to determine whether or not there are significant differences between the 
pretest and the posttest. 
 OB4: To compare the level of SA and TA after the intervention of the full group, the females and the 
males in the control group, and to determine whether or not there are significant differences between the pretest 
and the posttest. 
 

Research hypotheses 

HI1: The entire groups, as well as the females and males in the control and experimental groups, will 
start from the same level of SA and TA. 

HI2: There will be significant differences in favour of the experimental group in SA and TA after the 
intervention, both between the full groups, between females and between males in both groups. 

HI3: The full group, females and males in the experimental group will significantly decrease their SA 
and TA levels after the intervention. 

HI4: The entire group, females and males in the control group will not experience significant changes in 
their SA and TA levels after the intervention. 

 
Material and Methods 

Design 

A quasi-experimental design was used, both intersubject (between students in the control group and the 
experimental group) and intrasubject (between students in the same group).  

Since the groups were already determined by the university, a non-probability convenience sampling 
(non-random) was used. The confidence interval was 95% and the significance level 5% (p<.005). 
Measurements were taken before and after the intervention (pretest-posttest) and three types of analysis were 
performed: 1) full groups, 2) women only, 3) men only. 

 
Participants 

Initially, N=344 students of the subject Didactics of Musical Expression at the University of Alicante in 
the academic year 2022-2023 participated in the research. This subject is taught in the first year of the Degree in 
Early Childhood Education at the University of Alicante (Spain).  

The students had similar socio-cultural characteristics, an age range between 18 and 58 years and a 
mean age of 20.08 years (Sd=3.896).  They came from seven different groups with 86.05% female and 13.95% 
male. Due to absenteeism, 37 students (10.76%) were excluded from the research, of which 33 were female 
(9.59%) and 4 were male (1.16%). 

 
After exclusions, the final sample was N=307 students aged 19-58 years (md=20.10, Sd=4.064) and 

divided into experimental group (n=182) and control group (n=125). 
The experimental group consisted of the students from the four morning groups (n=182) with a range 

between 18 and 42 years of age (md=19.39, Sd=3.051) of which 162 were female (52.77%) and 20 male 
(6.51%).  

On the other hand, the control group included students from the three afternoon groups (n=125) with a 
range between 18 and 58 years of age (md=21.14, Sd=5.034) of which 101 were female (32.90%) and 24 were 
male (7.82%). Table 1 shows more detailed information on the participants in the experimental and control 
groups. 
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Table 1. Distribution of experimental and control groups  
Group Subgroup F % W % W Men % Men % Cum. A-R Mean age SD 

Experimental 

G1 46 14.98 38 12.38 8 2.61 14.98 18-37 19.33 3.113 
G2 46 14.98 42 13.68 4 1.30 29.97 18-33 19.39 2.646 
G3 47 15.31 42 13.68 5 1.63 45.28 18-42 19.70 4.096 
G4 43 14.01 40 13.03 3 0.98 59.28 18-27 19.12 1.917 

Total 
Experimental  

182 59.28 162 52.77 20 6.51 59.28 18-42 19.39 3.051 

Control 
G5 39 12.70 30 9.77 9 2.93 12.70 18-33 20.54 3.762 
G6 45 14.66 38 12.38 7 2.28 27.36 18-38 21.36 4.672 
G7 41 13.36 33 10.75 8 2.61 40.72 18-58 21.46 6.372 

Total  
Control  

125 40.72 101 32.90 24 7.82 40.72 18-58 21.14 5.034 

General total  
307 100 263 85.67 44 14.33 100 18-58 20.10 4.064 

Note: F=Frequency. W=Women. % Cum.=Percentage cumulative. A-R=Age range. SD=Standard deviation. 
 

Assessment of anxiety 

The 8th edition of the STAI: cuestionario de ansiedad estado-rasgo published by TEA ediciones 
(Buela-Casal et al., 2011), validated in Spain, was used as an assessment instrument. It can be applied 
individually or collectively and is intended for adolescents and adults and lasts approximately 15 minutes. 

It consists of two scales of 20 sentences each assessed by means of a four-choice Likert scale to 
measure state anxiety (SA) and trait anxiety (TA).  

On the SA scale, the subject describes the level of anxiety he/she feels "at a particular time" on the basis 
of 0=not at all, 1=somewhat, 2=quite a lot, 3=very much. In contrast, on the TA scale, the subject describes the 
level of anxiety he/she feels "in general" on the basis of 0=almost never, 1=sometimes, 2=often, 3=almost 
always. The Spanish version has a good internal consistency with a Cronbach's alpha between .89 and .95 in SA, 
and between .82 and .91 in TA. 
Ethics committee 

 This study was conducted in accordance with the Helsinki Declaration of 1975 (revoked in 2008), and 
was approved on 21 January 2021 by Juan Mora Pastor, President of the Ethics Committee and Vice-Chancellor 
of Research of the University of Alicante (CEIUA) with protocol file number 2022CEI005054. 
 Participation in the research was voluntary and no financial or academic compensation was received. 
Participants were informed verbally and in writing before signing the following documents: 1) participant 
information sheet, 2) informed consent, 3) basic clause and extended data protection information. 
Inclusion criteria 

 In order to be included in the research, students had to fulfil all the following inclusion criteria: 1) they 
had to have read and signed all the documents mentioned above, 2) they had to have attended at least 80% of the 
intervention sessions, 3) they had to have correctly completed the evaluation tests (pretest-posttest). 
Intervention protocol 

 The intervention was carried out during 21 theoretical-practical sessions of one hour and fifty minutes 
twice a week between February and May 2023 without taking into account evaluations (pretest-posttest), Easter 
holidays and local festivities.  
 The experimental group worked on music-motor neuromotricity activities BAPNE method of 
progressive difficulty and based on the dual task for the possible stimulation of cognitive functions and executive 
functions. These activities are published in the manuals Bodypercussion. Programación didáctica vols. 1 and 2 
(Romero-Naranjo, 2018a, 2018b). 
 On the other hand, the control group did not vary its usual programming and worked with musical 
resources based on the main musical pedagogies of the 20th century (Dalcroze, Orff, Kodaly and Willems). 
Procedure 

 Firstly, approval of the project was requested from the Ethics Committee of the University of Alicante. 
Secondly, the participants were informed and the requested documents were signed. Thirdly, the first assessment 
(pretest) was carried out in both groups (experimental and control) on the same day and under the same 
environmental conditions. Fourthly, the 21 intervention sessions were carried out. In the experimental group, the 
practical part was carried out by a trainer of the BAPNE method, while the theoretical part was given by the 
teachers of each group. In the control group, both the practical and theoretical parts were taught by the teachers 
of each group. Fifthly, the second assessment (posttest) was carried out, also on the same day and in the same 
environmental conditions. Finally, the data were analysed and the results were extracted. 
Statistical analysis 

 SPSS v.25 was used for statistical analysis of the data and G*Powwer v. 3.1.9.7 (Erdfelder et al., 1996; 
Faul et al., 2007) for calculation of effect size (d) and statistical power (1-β). 
 The assumptions of normality and homogeneity of variances of the variables SA, TA and the difference 
variable (Dif) resulting from subtracting the pretest scores from those of the posttest were tested. For this 
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purpose, Kolmogrorov-Smirnov tests were used with samples of more than 50 participants, Shapiro-Wilk for less 
than 50, and homogeneity of variances with Levene's test. 
 In the intersubject or between-participant analysis between different groups (full groups, women only 
and men only), the parametric Student's t-test for independent samples was used for comparisons that were 
normal and the non-parametric Mann-Whitney U-test for those that were not.   
 In the intrasubject analysis or between participants in the same group (full groups, women only and men 
only), the parametric Student's t-test for related samples was used for normal comparisons, and the non-
parametric Wilcoxon signed-rank test was used for non-normal comparisons. The significance level was taken as 
p<.05.  The magnitude of the effect size (d) was interpreted as .20 small, .50 medium, .80 large, and the 
statistical power 1-β=.80 with an alpha error (α) .05 (Cohen, 1988, 1992). 
 
Results 

General information 

Table 2 shows the descriptive values obtained by the experimental and control groups before and after 
the intervention.  
Table 2. Descriptive values of the experimental and control groups before and after the intervention 

 Group Variable n Median Range Mean Dev. Error SD Variance 

Full experimental 

SAPRE 182 17.00 47 19.17 0.727 9.802 96.076 

SAPOST 182 21.50 50 22.64 0.781 10.540 111.082 

DifSA 182 -3.00 62 -3.47 0.752 10.147 102.969 

TAPRE 182 25.00 49 27.05 0.787 10.611 112.589 

TAPOST 182 24.00 54 25.22 0.777 10.488 110.007 

DifTA 182 2.00 51 1.83 0.551 7.432 55.236 

Women 
experimental 

SAPRE 162 18.00 47 19.46 0.782 9.950 98.996 

SAPOST 162 22.00 50 23.15 0.845 10.750 115.568 

DifSA 162 -3.00 62 -3.69 0.801 10.198 103.993 

TAPRE 162 26.00 49 27.46 0.818 10.409 108.349 

TAPOST 162 25.50 54 25.88 0.827 10.525 110.780 

DifTA 162 1.50 47 1.58 0.567 7.222 52.158 

Men 
experimental 

SAPRE 20 14.50 30 16.80 1.867 8.351 69.747 

SAPOST 20 17.00 33 18.55 1.719 7.688 59.103 

DifSA 20 -1.50 37 -1.75 2.193 9.808 96.197 

TAPRE 20 21.00 42 23.75 2.661 11.898 141.566 

TAPOST 20 19.00 37 19.90 1.947 8.705 75.779 

DifTA 20 3.00 38 3.85 1.992 8.911 79.397 

Full control 

SAPRE 125 16.00 42 17.77 0.779 8.706 75.793 

SAPOST 125 27.00 56 25.51 0.982 10.982 120.607 

DifSA 125 -7.00 53 -7.74 0.864 9.662 93.353 

TAPRE 125 22.00 48 23.22 0.915 10.234 104.740 

TAPOST 125 24.00 48 23.82 0.847 9.465 89.582 

DifTA 125 -1.00 44 -0.60 0.673 7.522 56.581 

Women control 

SAPRE 101 17.00 42 18.41 0.845 8.491 72.104 

SAPOST 101 28.00 45 26.52 1.063 10.687 114.212 

DifSA 101 -8.00 53 -8.12 1.004 10.090 101.806 

TAPRE 101 23.00 42 24.71 1.025 10.300 106.087 

TAPOST 101 26.00 45 24.72 0.966 9.706 94.202 

DifTA 101 0.00 44 -0.01 0.715 7.184 51.610 

Men control 

SAPRE 24 14.50 37 15.08 1.891 9.264 85.819 

SAPOST 24 19.50 56 21.25 2.329 11.410 130.196 

DifSA 24 -7.00 37 -6.17 1.547 7.580 57.449 

TAPRE 24 17.50 28 16.96 1.482 7.262 52.737 

TAPOST 24 21.00 31 20.04 1.513 7.410 54.911 

DifTA 24 -2.00 39 -3.08 1.740 8.526 72.688 

Note: n=Sample. Dev.=Deviation. Sd=Standar Deviation 
 

Intersubject analysis 

 Full groups 

In SA there were no differences between the groups in the pretest (p=.254), but there were differences 
in the posttest (U=9556.500, p=.017, d=.27, 1-β= .61) and in the variable differences DifSA (U=8663.500, 
p<.001, d=.42, 1-β= .94) where the mean of the control group increased more (md=-7.74, Sd=0.864) than that of 
the experimental group (md=-3.47, Sd=0.752). 



ANTONIO FRANCISCO ARNAU-MOLLÁ, FRANCISCO JAVIER ROMERO-NARANJO 
--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
1689

On the contrary, there were differences in TA in the pretest (U=8969.500, p=.002, d=.36, 1-β= .86) 
where the experimental group showed higher levels (md=27.05, Sd=0.787) than the control group (md=23.22, 
Sd=0.915). In the posttest there were no differences in TA between the groups (p=.436), but there were 
differences in the variable DifTA (U=9375.500, p=.009, d=.32, 1-β= .77) where the experimental group 
decreased its scores with respect to the pretest (md=1.83, Sd=0.551) while the control group increased them 
(md=-.60, Sd=0.673). Table 3 shows the results obtained in the intersubject analysis of the complete groups, 
between the control group and the experimental group through the Mann-Whitney U-test. 

 
Table 3. Values of the intersubject analysis full groups 

Variable Group n U Mann-Whitney 

Median Range U Sig. (Bil.) d 1-β 

SAPRE 
Exp. 182 17.00 47 

10505.000 .254  .15  .24 
Cont. 125 16.00 42 

SAPOST 
Exp. 182 21.50 50 

9556.500 .017  .27 .61 
Cont. 125 27.00 56 

DifSA 
Exp. 182 -3.00 62 

8663.500 <.001  .42 .94 
Cont. 125 -7.00 53 

TAPRE 
Exp. 182 25.00 49 

8969.500 .002  .36 .86 
Cont. 125 22.00 48 

TAPOST 
Exp. 182 24.00 54 

10780.000 .436  .14 .21 
Cont. 125 24.00 48 

DifTA 
Exp. 182 2.00 51 

9375.500 .009  .32 .77 
Cont. 125 -1.00 44 

Note: n=Sample. U=Mann-Whitney U-Test. Sig. (Bil.)=Bilateral significance. d=Effect size. 1-β=Statistical 
power. Exp.=Experimental group. Cont.=Control group. 
 Women only 

In SA there were no differences between the groups in the pretest (p=.496), but there were differences 
in the posttest (U=6638.000, p=.010, d=.31, 1-β= .67) and in the variable differences DifSA t(261) 3.443, 
p=.001, d=.43, 1-β=.92, where the mean of the control group increased more (md=-8.12, Sd=1.004) than that of 
the experimental group (md=-3.69, Sd=0.801). 

On the contrary, there were differences in TA in the pretest (U=6913.000, p=.034, d=.26, 1-β= .53) 
where the experimental group showed higher levels (md=27.46, Sd=0.818) than the control group (md=24.71, 
Sd=1.025). In the posttest there were no differences in TA between the groups t(261) 0.891, p=.374, d=.11, 1-
β=.15 and neither in the variable DifTA (U=7243.500, p=.118; d=.22, 1-β= .39). Although the experimental 
group decreased its levels with respect to the pretest (md=1.58, Sd=0.567) while the control group remained 
stable (md=-0.001, Sd=0.715) these differences were not significant. Table 4 shows the results obtained in the 
intersubject analysis between the women in the control group and the experimental group using the Mann-
Whitney U-test and Student's t-test. 

 
Table 4. Values of the women only intersubject analysis 

Variable Group n 
U Mann-Whitney t Student 

Median Range U 

Sig. 

(Bil.) d 1-β Mean SD t gl 

Sig. 

(Bil.) d 1-β 

SAPRE 
Exp. 162 18.00 47 

7773.000 .496  .11 .14  
/ / 

/ / / / / 
Cont. 101 17.00 42 / / 

SAPOST 
Exp. 162 22.00 50 

6638.000 .010  .31 .67 
/ / 

/ / / / / 
Cont. 101 28.00 45 / / 

DifSA 
Exp. 162 / / / 

/ / / 
-3.69 10.198 

3.443 261 .001 .43  .92 
Cont. 101 / / / -8.12 10.090 

TAPRE 
Exp. 162 26.00 49 

6913.000 .034 .26  .53 
/ / 

/ / / / / 
Cont. 101 23.00 42 / / 

TAPOST 
Exp. 162 / / / 

/ / / 
25.88 10.525 

0.891 261 .374  .11 .15 
Cont. 101 / / / 24.72 9.706 

DifTA 
Exp. 162 1.50 47 

7243.500 .118 .22  .39 
/ / 

/ / / / / 
Cont. 101 0.00 44 / / 

Note: n=Sample. U=Mann-Whitney U-Test. Sig. (Bil.)=Bilateral significance. d=Effect size. 1-β=Statistical 
power. SE= Standar deviation. t=Test statistic. gl=Degrees of freedom. Exp.=Experimental group. 
Cont.=Control group. 
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 Men only 

In the men only analysis there was no difference between the groups in SAPRE (p=.485), SAPOST 
(p=.373), DifSA (p=.099), TAPRE (p=.071) and TAPOST (p=.954). On the contrary, there was a difference in 
DifTA t(42) 2.632, p=.012, d=.75, 1-β= .67 where the experimental group decreased their scores with respect to 
the pretest (md=13.85, Sd=1.992) while the control group increased them (md=-3.08, Sd=1.740). Table 5 shows 
the results obtained in the intersubject analysis between the men in the control group and the experimental group 
through the Mann-Whitney U-test and Student's t-test. 

 
Table 5. Values of the men only intersubject analysis 

Variable Group n 
U Mann-Whitney t Student 

Median Range U 

Sig. 

(Bil.) d 1-β Mean SD t gl 

Sig. 

(Bil.) d 1-β 

SAPRE 
Exp. 20 14.50 30 

210.500 .485  .20 .09  
/ / 

/ / / / / 
Cont. 24 14.50 37 / / 

SAPOST 
Exp. 20 / / 

/ / / / 
18.55 7.688 

-0.901 42 .373 .27  .14  
Cont. 24 / / 21.25 11.410 

DifSA 
Exp. 20 / / / 

/ / / 
-1.75 9.808 

1.685 42 .099 .50  .36 
Cont. 24 / / / -6.17 7.580 

TAPRE 
Exp. 20 21.00 42 

163.500 .071  .67 .56 
/ / 

/ / / / / 
Cont. 24 17.50 28 / / 

TAPOST 
Exp. 20 / / / 

/ / / 
19.90 8.705 

-0.058 42 .954 .02  .05 
Cont. 24 / / / 20.04 7.410 

DifTA 
Exp. 20 / / / 

/ / / 
3.85 8.911 

2.632 42 .012 .75  .67 
Cont. 24 / / / -3.08 8.526 

Note: n=Sample. U=Mann-Whitney U-Test. Sig. (Bil.)=Bilateral significance. d=Effect size. 1-β=Statistical 
power. SE= Standar deviation. t=Test statistic. gl=Degrees of freedom. Exp.=Experimental group. 
Cont.=Control group. 
Intrasubject analysis experimental group 

 In the experimental group there was an increase in SA at the end of the intervention being significant in 
the full group (p=<.001) and in females (p=<.001), but not in males Z=-1.450, p=.160, d=.18, 1-β= .11. 
On the contrary, there was a decrease in TA at the end of the intervention being significant in the full group 
(p=.002) and in women (p=.006), but not in men t(19) 1.932, p=.068, d=.43, 1-β= .45.  
Table 6 shows the results obtained in the within-subjects analysis within the experimental group between pretest 
and posttest through the Wilcoxon related samples and Student's t-testst. 
 
Table 6. Values of the intrasubject analysis of the experimental group 

Group Variable n 
Wilcoxon 

Median Range Z Sig. (Bil.) d 1-β 

Full experimental 

SAPRE 182 17.00 47 
-4.540 <.001 .34 .99 

SAPOST 182 21.50 50 

TAPRE 182 25.00 49 
-3.165 .002 .25 .90 

TAPOST 182 24.00 54 

Women 
experimental 

SAPRE 162 18.00 47 
-4.458 <.001 .36 .99 

SAPOST 162 22.00 50 

TAPRE 162 26.00 49 
-2.738 .006 .22 .77 

TAPOST 162 25.50 54 

Men experimental 

SAPRE 20 14.50 30 
-1.405 .160 .18 .11 

SAPOST 20 17.00 33 

TAPRE 20 (Mean 23.75) (SD 11.898) 
(t) 1,932 .068 .43 .45 

TAPOST 20 (Mean 19.90) (SD 8.705) 

Note: n=Sample. Z=Wilcoxon test. Sig. (Bil.)=Bilateral significance. d=Effect size. 1-β=Statistical power.  
 

Intrasubject analysis control group 

In the control group there was a significant increase in SA at the end of the intervention both in the full 
group (p=<.001) and in females (p=<.001) and males (p=.002). 

In contrast, there was a non-significant increase in TA at the end of the intervention in both the full 
group (p=.404) and in women (p=.889) and men t(23) -1.772, p=.090, d=.36, 1-β= .40. 

Table 7 shows the results obtained in the intrasubject analysis within the control group between pretest 
and posttest by means of the Wilcoxon related samples and Student's t-tests. 
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Table 7. Intrasubject analysis values of the control group 

Group Variable n 
Wilcoxon 

Median Range Z Sig. (Bil.) d 1-β 

Full control 

AEPRE 125 16.00 42 
-7.318 <.001 .80 1.00 

AEPOST 125 27.00 56 

ARPRE 125 22.00 48 
-0.835 .404 .08 .14 

ARPOST 125 24.00 48 

Women control 

AEPRE 101 17.00 42 
-6.549 <.001 .80 1.00 

AEPOST 101 28.00 45 

ARPRE 101 23.00 42 
-0.140 .889 .001 .05 

ARPOST 101 26.00 45 

Men control 

AEPRE 24 14.50 37 
-3.152 .002 .81 .96 

AEPOST 24 19.50 56 

ARPRE 24 ( Mean 16.96) (SD 7.262) 
(t) -1, 772 .090 .36 .40 

ARPOST 24 (Mean 20.04) (SD 7.410) 

Note: n=Sample. Z=Wilcoxon test. Sig. (Bil.)=Bilateral significance. d=Effect size. 1-β=Statistical power.  
 
Discussion 

 After comparing in the intersubject analysis the level of SA and TA before the intervention between the 
full groups, among women, and among men in the experimental group (EG) and the control group (CG), and 
determining whether or not there are significant differences between them (OB1), we can answer PI1, where our 
data indicate that both the complete groups and the women started from the same level of SA, but not of TA, 
since the EG had a higher level of TA at the beginning than the CG. In contrast, among males, we found no 
differences in starting SA or TA. Therefore, we accept HI1 in SA for the full groups, females and males, as well 
as TA only for males. In contrast, we reject this hypothesis for TA for the full groups and females.  

These differences in TA onset could be related to the fact that 85.67% of our sample is made up of 
women. Furthermore, the greater presence of women in the EG (52.77%) than in the CG (32.90%), as well as the 
lower presence of men in the EG (6.51%) than in the CG (7.82%), could have contributed to these differences in 
onset, since anxiety is 50% more prevalent in women than in men (WHO, 2022).  

These results partially coincide with the study by Romero-Naranjo, Sayago-Martínez et al. (2022) who 
evaluated students between 14 and 15 years of age in the 3rd year of Compulsory Secondary Education. They 
found no differences in the onset of SA and TA between the full groups, between females, or between males in 
the experimental and control groups. On the other hand, they also partially coincide with Moral et al. (2020), 
where they also found no differences in the onset of SA and TA between the groups of students in the 1st year of 
the Professional Music Degree with an average age of 13.53 years. It should be noted that they did not carry out 
an analysis by gender of the participants. The differences found with these two studies could be due to the fact 
that anxiety rises with age and decreases after the age of 50 (WHO, 2022). These studies evaluated students 
between 13 and 15 years old, while in our work, the mean age was higher (md=20.10, Sd=4.064).  
 Continuing with the intersubject analysis, we address the second objective (OB2). To compare the 
effect of the methodologies on SA and TA after the intervention, both between the full groups, among females, 
and among males, and to determine whether or not there are significant differences between them in the posttest. 
This allows us to answer PI2 and HI2.  
 Firstly, and in reference to the contrast between the complete groups, differences appeared in AEPOST, 
where the CG increased their anxiety levels more than the EG. This is more clearly evidenced when the results 
of the pretest minus the posttest (DifSA) are analysed, where a significant difference is observed for the CG 
(p<.001, d=.42, 1-β=.94). On the contrary, although in DifTA the GE decreased its level of anxiety while the CG 
increased it (p=.001, d=.32, 1-β=.77), these differences were not significant in TAPOST. This is the answer to 
PI2, and leads us, on the one hand, to accept HI2 for SA, where the neuromotricity BAPNE method offers 
greater benefits than the traditional methodology; and on the other hand, to reject it for TA where no statistically 
significant differences are reflected between the two methodologies. 
 Since the posttest was carried out at exam time at the end of the semester, the increase in SA in both 
complete groups (EG and CG) could be related to academic stress (Restrepo et al., 2020; Silva-Ramos, 2020), 
with exams, apart from lack of time, and academic overload, being the greatest generators of anxiety among 
students (Adrianzén, 2021). 
 In the STAI anxiety assessment questionnaire (Buela-Casal et al., 2011), the questions to assess SA 
refer to how they feel "right now", "at this moment", while those referring to TA assess how they feel "in 
general". If we take into account that the EG started with a higher level of TA than the CG in the pretest, with 
statistically significant differences between them, and that later, in the posttest, no differences were shown, 
because the EG reduced its TA, we can consider that, if both groups had started with the same level of TA, 
statistically significant differences would have occurred in favour of the EG. This shows that, after the 
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intervention, the EG arrived in better SA conditions, and even lowered their TA levels, showing a better anxious 
self-perception. Even so, the differences in the onset of TA in the pretest should invalidate the results obtained in 
this variable, or at least be interpreted with extreme caution. 
 These results are in complete agreement with Romero-Naranjo, Sayago-Martínez et al. (2022) in that 
they found statistically significant differences in SA, and in the variables resulting from subtracting the posttest 
from the pretest in favour of the EG (DifSA and DifTA). On the other hand, they differ in that differences also 
appeared in TA, while in our study this was not the case. On the other hand, they partially agree with Moral et al. 
(2020), since in their study they found no differences in SA or TA, with SA being significant in our study. 
 Secondly, with respect to the contrast between the women in the different groups (EG and CG), 
significant differences appear in SAPOST and DifSA for EG, but not in TAPOST or DifTA. With this we 
answer PI2, and accept HI2 for SA, and reject it for TA, since the group treated with Neuromotricity BAPNE 
method showed statistically significant improvements compared to the group treated with traditional 
methodology in SA, but not in TA.  
 Again, we make the same reading as in the previous contrast (complete groups). The EG, even when 
increasing the level of SA, arrive in better conditions at the posttest, and increase their general perception of 
anxiety (TA), while the CG remains stable in this variable. We should bear in mind that the differences in the 
onset of TA could invalidate the results of this variable, or at least be interpreted with caution or as a mere 
indicative indicator. In this case, we found quite a few differences with Romero-Naranjo, Sayago-Martínez et al. 
(2022), who did not obtain statistically significant differences in SA or TA, but did obtain statistically significant 
differences in DifSA and DifTA. In other words, we only agree with them in that we did not find differences in 
TA and did find differences in DifSA.  
 Thirdly, and to close the intersubject analysis, we addressed the contrast of males in the different groups 
(EG and CG). In response to PI2, we found no differences after the intervention in SAPOST, DifSA, and 
TAPOST, but we found differences in DifTA. This leads us to reject HI2 for both SA and TA, since no 
differences are observed between males who have been treated with neuromotricity BAPNE method and those 
who used the traditional methodology. 
 In this case, the EG and CG started with the same initial level of TA. Afterwards, no differences were 
found in the posttest, although when observing the variable that subtracts the pretest and posttest (DifTA), 
significant differences did appear.   These results are practically in complete disagreement with Romero-Naranjo, 
Sayago-Martínez et al. (2022), since they found statistically significant differences in favour of the EG in all 
variables (SAPOST, DifSA, TAPOS, DifTA), while in our study they were only found in DifTA. In contrast, 
Moral et al. (2020) did not show this type of analysis. Next, we address the intrasubject analysis, where we 
discuss the results obtained between the pretest and the posttest of the EG. OB3 aims to compare the level of SA 
and TA after the intervention of the full group, the females and the males in the EG, and to determine whether or 
not there are statistically significant differences between the pretest and the posttest. This will allow us to answer 
PI3 and HI3.  
 Firstly, in reference to the full group, we answer PI3, where a significant increase in SA at the end of 
the intervention is observed, as well as a decrease, also significant, in TA. This leads us to reject HI3 for SA, and 
to accept it for TA. From our point of view, we believe that the EG students suffered from academic stress 
(Adrianzén, 2021; Restrepo et al., 2020; Silva-Ramos, 2020) for the variable SA, related to how they feel "now", 
that is, at the time of the posttest, which coincided with the exam period. Even so, the interesting fact is that their 
levels of TA, related to how they feel "in general", decreased significantly. This leads us to think that, since 
aerobic exercise has a negative relationship with anxiety (Stonerock et al., 2015), and has significant effects on 
anxiety reduction (Lin & Gao, 2023), the neuromotricity intervention BAPNE method was beneficial in reducing 
TA in the full group.  
 These results partially agree with Romero-Naranjo, Sayago-Martínez et al. (2022). In their study, the 
EG significantly decreased both SA and TA. In our case, the EG also decreased TA, but on the contrary, it 
increased SA. On the other hand, they disagree with those obtained by Moral et al. (2020), where their EG 
decreased SA in the posttest, but maintained TA levels. In the authors' opinion, and in relation to what was 
described by Lin & Gao (2023), the failure to reduce TA in their study could be due to the short intervention 
period (10 one-hour sessions). 
 Secondly, with respect to women, we answer PI3, as we also observe a significant increase in SA at the 
end of the intervention, as well as a significant decrease in TA. Therefore, we reject HI3 for SA, and accept it for 
TA. Once again, we maintain the opinion reflected in the previous group (full group) that the students suffered 
academic stress in the posttest, affecting SA, and that decrease in TA was due to the intervention with the 
neuromotricity BAPNE method, not only for its physical component of aerobic exercise, but also for its 
cognitive, psychomotor and socioemotional stimulation.  
 In this case, we cannot compare our results with any of the previous studies (Moral et al., 2020; 
Romero-Naranjo, Sayago-Martínez et al., 2022) as they did not perform the analysis by gender within each 
group.  Thirdly, for males, we respond to PI3, as no statistically significant differences are found between pretest 
and posttest in SA and TA. Therefore, we reject HI3 for both SA and TA.   
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 Although the EG males increased mean SA (md=-1.75, Sd=9.808) and decreased TA (md=3.85, 
Sd=8.911) the differences did not reach significance. This indicates that males controlled SA related academic 
stress better in the posttest, but remained stable in their perception of TA. In this case, we cannot contrast our 
results either, as previous studies (Moral et al., 2020; Romero-Naranjo, Sayago-Martínez et al., 2022) did not 
perform the analysis by gender within each group. 
 Next, we address the intrasubject analysis, where we discuss the results obtained between the pretest 
and the posttest of the CG. OB4 aims to compare the level of SA and TA after the intervention of the full group, 
the females and the males in the CG, and to determine whether or not there are statistically significant 
differences between the pretest and the posttest. This will allow us to answer PI4 and HI4. 
 Firstly, with reference to the full group, we respond to PI4, since there was a significant increase in SA 
at the end of the intervention with traditional methodology, while TA remained stable. This leads us to reject HI4 
for SA and to accept it for TA. Similarly, we consider that the significant increase in SA in the CG could also be 
due to the academic stress suffered by the students at exam time. On the other hand, regarding the stability of TA 
in the posttest, we consider that the traditional methodology does not provide sufficient stimulation at the 
physical and socioemotional level to bring out changes after the intervention. 
 Comparing the results of Romero-Naranjo, Sayago-Martínez et al. (2022) observed that their CG, 
treated with traditional methodology, not only significantly increased their SA levels, but also their TA levels. 
On the other hand, the CG of Moral et al. (2020) remained stable in both variables (SA and TA) after the 
intervention. From this, we can deduce that the control groups, treated with traditional methodology, where 
aerobic exercise and cognitive, psychomotor and emotional stimulation is not as present, tend to maintain or 
increase their SA and TA levels, but not to decrease them. 
 Secondly, with respect to CG females, we answer PI4, finding a significant increase in SA, while TA 
remains stable. Therefore, we reject HI4 for SA and accept it for TA. 
 Again, we associate the rise in SA to academic stress, and the stability of TA to the lack of physical, 
cognitive, psychomotor and socioemotional stimulation of the traditional methodology. We cannot compare our 
results with previous studies (Moral et al., 2020; Romero-Naranjo, Sayago-Martínez et al., 2022), as they did not 
present this type of analysis. Thirdly, with reference to CG males, we respond to PI4, where the same 
characteristics are present as in the previous groups (full group, females), a significant increase in SA and 
stability in TA. Therefore, we reject HI4 for SA and accept it for TA. Therefore, we reiterate our justification of 
the results and the impossibility of comparing them with previous studies for the same reason. 
 Based on the results obtained in our study, and taking into account that: a) 97.4% of Early Childhood 
Education teachers in Spain are women (MEFPD, 2024); b) anxiety affects 50% more women than men (WHO, 
2022); and c) aerobic exercise with long-term interventions favours the reduction of anxiety in students (Chust-
Hernández et al., 2023; Lin & Gao, 2023). We consider that the neuromotricity BAPNE method can be a 
methodology to be taken into account to reduce anxiety in university students of Didactics of Musical 
Expression at the University of Alicante. As limitations to this study we can highlight, firstly, the differences in 
the onset of TA in the intersubject analysis between the EG and CG between the full groups, and between the 
women in both groups. These differences in onset could invalidate our results in this variable (TA), or at least, 
we should take them with extreme caution, as they are only an indication of a trend or a mere guideline. 
Secondly, the statistical power (1-β) is often below .80, which is the recommended cut-off (Cohen, 1988, 1992). 
Thirdly, the impossibility of using a completely random sample with the same number of participants in the EG 
as in the CG. Fourthly, the posttest was taken at the end of the term, in the middle of the exam period. 
 Finally, as lines for the future, this research could be replicated in subsequent courses, overcoming the 
limitations mentioned above. It would also be interesting to carry out an analysis comparing four groups of 
participants with each other according to gender and the methodology used. That is, women-neuromotricity vs. 
men- neuromotricity vs. women-traditional methodology vs. men-traditional methodology. In this way, we could 
find out in which gender and through which methodology the best results are produced. 
 
Conclusions 

The purpose of this work is to know the impact of the traditional methodology and the neuromotricity 
BAPNE method on the trait-state anxiety of the complete groups, women and men of Didactics of Musical 
Expression of the Degree in Early Childhood Education at the University of Alicante, and that its results can be 
used to make methodological decisions based on scientific evidence. 

To this end, a series of objectives, research questions and research hypotheses were set out. On the one 
hand, an intersubject analysis was carried out, between the participants of the EG and the CG, addressing 
objectives, research questions and hypotheses 1 and 2. On the other hand, an intrasubject analysis was carried 
out, between the participants within each group separately (EG and CG), answering objectives, research 
questions and hypotheses 3 and 4. 

Firstly, in the intersubject analysis (OB1, PI1, HI1), no baseline differences in SA were observed in the 
participants, nor in TA in males only. In contrast, the full groups and the females in both groups did not start 
from the same level of TA. 
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Secondly, and continuing with the intersubject analysis (OB2, PI2, HI2), on the one hand, the 
neuromotricity BAPNE method has a greater impact than the traditional methodology on SA in the full groups 
(men and women) and in women, but not in men. On the other hand, due to the differences in the onset of TA in 
the EG, no statistically significant differences were found that would indicate a better impact on TA of one 
methodology over the other. 

Thirdly, and with reference to the intrasubject analysis carried out on the EG (OB3, PI3, HI3), on the 
one hand, the neuromotricity BAPNE method did not achieve a statistically significant reduction in SA in any 
group (full group, women, men), since they increased; nor did it reduce TA in men, who showed no changes. On 
the other hand, it was statistically significant in the reduction of TA in the full group and in women. 

Fourthly, and with reference to the intrasubject analysis carried out on the CG (OB4, PI4, HI4), on the 
one hand, the traditional methodology did not manage to maintain SA without statistically significant changes, 
since it increased in all groups (full group, women, men). On the other hand, it did not affect TA in any group, 
which although it increased its levels in the posttest, these differences were not significant. 

With regard to the increase in SA in all groups, both those treated with the neuromotricity BAPNE 
method and with the traditional methodology (with the exception of the EG males), we consider that the 
academic stress experienced by the students was a key factor when taking the posttest, given that it was carried 
out in the middle of the exam period, which, together with the lack of time and academic overload, were the 
greatest generators of anxiety among the students.  

On the other hand, the differences in TA onset found between EG and CG should invalidate the results 
extracted from the intersubject analysis on this variable, or at least take them with extreme caution and serve 
only as an indication of trend or as a guideline.  

Based on our results, we consider that the use of the neuromotricity BAPNE method can be a very 
valuable tool for the reduction of anxiety in future teachers, given that: anxiety disorders are the most common 
mental health disorders in the world and have serious consequences for those who suffer from them, that they 
affect 50% more women than men, that aerobic exercise significantly reduces anxiety, and that 97.4% of Early 
Childhood Education teachers in Spain are women.  

In addition to improving the mental health of future teachers, this methodology also provides significant 
results at a cognitive level in this population, and can help us to make methodological decisions based on 
scientific evidence, increasing its presence in the teaching load, while still dealing with the important content 
provided by traditional methodology.  

On the other hand, future teachers trained with this methodology will be able to use it with their 
students, providing them not only with significant learning, but also with cognitive, psychomotor and 
socioemotional stimulation, as well as possible stimulation of cognitive and executive functions. 

Finally, it is hoped that this work can serve as a basis for future research that will be the compass 
guiding the development of knowledge, and that will transform human potential into reality, building a bridge to 
a better future. 
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