Education in the Knowledge Society 24 (2023)

Ediciones Universidad

Education in the Knowledge Society Salamanca

journal homepage http://revistas.usal.es/index.php/eks/ @ ®®@
BY NC SA

Relationship between the Use of ICT in Secondary Education Music Teaching and
Teachers’ Beliefs

La relacion entre el uso de las TIC en la docencia de la Musica en educacién secundaria y
las creencias del profesorado

Pilar Colas-Bravo?, Guadalupe Hernandez-Portero™

“ Departamento de Métodos y Diagnéstico en Educacién, Universidad de Sevilla, Espaiia.

https://orcid.org/0000-0003-3000-075X pcolas@us.es

b Departamento de Educacién Artistica, Universidad de Sevilla, Espaiia

https://orcid.org/0000-0003-4751-7704 ghportero@us.es

ARTICLE INFO ABSTRACT

Keywords The use of ICT in teaching has ostensibly increased over the last few years, especially due to dis-
Music education, ICT, secondary tance teaching imposed during the pandemic. Our study aims to understand how Music teachers
education, teachers’ training, use ICT and how it relates to their beliefs regarding its pedagogical value for teaching and learn-
teachers’ beliefs. ing. We adopt a quantitative methodology based on a survey-type design first and an ex post facto

design in the second stage. The results show limited use of ICT among secondary school Music
teachers generally, and how its degree of use (high, medium, low) correlates with their beliefs
regarding their pedagogical value, i.e., higher value leads to more frequent use. Therefore, ICT use
should be promoted to reach broader acceptance and integration in Music teaching.

RESUMEN
Palabras clave El uso de las Tecnologias de la Informacién y la Comunicacién (TIC) en la docencia se ha incre-
educacién musical, TIC, educacién mentado considerablemente en los tltimos afios, especialmente a consecuencia de la ensefianza
secundaria, formacion del virtual obligada por la pandemia. En nuestro estudio tratamos de conocer el uso que el profeso-
profesorado, creencias. rado de Musica hace de las TIC y cémo se relaciona con las creencias que este profesorado tiene

sobre su valor pedagégico tanto para la ensefianza como para el aprendizaje. Nos valemos de una
metodologia cuantitativa basada primero en un disefio tipo encuesta y en un segundo estadio un
disefio ex post facto. Los resultados obtenidos desvelan un uso limitado de las TIC a nivel gen-
eral por parte del profesorado de Musica de educacion secundaria y muestran cémo los distintos
niveles de uso de las TIC —bajo, medio y alto— se relacionan con sus creencias sobre el valor
pedagdgico de estas tecnologias, siendo mayor la valoracion positiva de las TIC cuanto mayor es
el nivel de utilizacién. Por tanto, es necesario fomentar un mayor uso de las TIC para que pueda
revertir en una actitud més abierta respecto a su integracion en la docencia de la Musica.
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1. Introduction

The incorporation of Information and Communication Technologies (ICT) in Music Education has been the
object of analysis and research in the last years. Ruthmann and Mantie (2017) edited a monograph on the use of
Information and Communications Technology (ICT) in Music Teaching at the Primary and Secondary Education
levels. In one of the chapters, Partti (2017) concludes that ICT integration in teacher training music curriculum
is still low. A poor technological training may explain teachers’ lack of confidence and competences in ICT, which
results in a lack of interest in incorporating ICT in teaching-learning processes. The author (Partti, 2017) con-
cludes that it is necessary to broaden research on Music Education with ICT; but there are also few diagnoses on
the specific situation of each country to have an overall picture available and direct future developments. In this
sense, we have contributions such as those by Biasutti (2012), who analyzed ICT incorporation in Music Educa-
tion in Italy, or Gall’s recent contribution (2017) on Technology in Music Education in England and the European
context. In the case of Spain, we also have several contributions (Colds-Bravo & Hernandez-Portero, 2014, 2017;
Serrano, 2017; Aréstegui et al., 2021), even if there are not many studies dealing with this issue.

However, the situation of COVID 19 has hastened and forced the ICT use resources to teach the Music sylla-
bus in Spain's Education system. In many cases, a passive musical education is taught, this being grounded on
reproductive activities, justified due to the lack of resources or instruments offered by the educational authori-
ties (Calderén-Garrido & Gustems-Carnicer, 2021). This application to the Musical Education syllabus seems to
depend largely on the previous usage that teachers make of ICT resources on-hand (Pozo et al,, 2022). However,
research into the incidence of these practices on the teachers’ beliefs regarding their value in the sphere of
Music teaching has not been forthcoming. With this in mind, our purpose is to inquire further into the usage
levels of ICT in Music teaching in Secondary Education and its relationship with educational beliefs held by
teachers on these.

2. Music teachers training in secondary education in Spain. Beliefs and practices with ICT

Music teacher training in Spain displays certain idiosyncrasies that clearly differentiate it from other teaching
disciplines. Knowing the training they receive in ICT is pivotal in order to understand and analyze the educa-
tional uses they make of ICT in their classrooms. There are numerous studies that affirm (Burke et al., 2018;
Englund et al.,, 2017; Ruthmann & Mantie, 2017; Valverde et al.,, 2021) that teacher training is a key factor for
ICT integration in the school syllabus. In Spain, music teachers’ training presents a very peculiar situation, as
multiple training channels are recognized (Colds-Bravo & Hernandez-Portero, 2017). Such teachers receive an
initial training and another one in service. In initial training, it is possible to access teaching career from several
degrees: a) advanced degree issued by a music conservatory and b) university degree in Music History and
Sciences. In the first case, education has a more technical orientation and, in the second, more historical. Accord-
ing to certain Spanish studies (Colas-Bravo & Hernandez-Portero, 2014; 2017; Rodriguez-Quiles, 2017), both
pedagogical and ICT training are very reduced in this initial training.

In-service training is based on several proposals from public and private offers aimed at ICT teachers’ train-
ing, which is always voluntary. Training diversification leads to differentiated teaching profiles, which has an
effect on ICT integration in music education (Colas-Bravo & Herndndez-Portero, 2014; 2017). As ICT education
is a variable with a direct effect on the educational use of ICT, we focused our interest in disclosing the levels of
use of ICT in music education. As numerous studies have stated (Cejas, et al.,, 2016; Ifinedo et al., 2020; Kopcha
et al,, 2014; Zhang et al., 2019) technological, pedagogical and educational knowledge is essential in classroom
practice with ICT. In this line, Mishra and Koehler (2006) proposed the TPCK (Technological Pedagogical Con-
tent Knowledge) model as a key educational reference for ICT application in the classroom. From these refer-
ences, these three types of knowledge converge in the educational praxis.

Numerous studies state that another factor that determines the ICT use, together with training, is the teach-
ers’ belief about the pedagogical value of ICT (Alberola et al., 2021; Biesta, et al., 2015; Cronenberg, 2019; Kos,
2018; Shifflet & Weilbacher 2015; Teo & Zhou, 2016). Therefore, we focus our interest on knowing the relation-
ship between the ICT use and the pedagogical beliefs associate to it.

Even if we have studies that provide details on ICT integration in the Spanish educational system (Area et
al,, 2014; Colas-Bravo et al., 2018; Paredes, 2013), there are few scientific references on ICT use levels in Music
Teaching in Secondary Education in Spain, an aspect that is going to be the object of this study. On the other
hand, there are also few studies that associate the uses of ICT with teachers’ pedagogical beliefs. Taking the
TPCK (Technological Pedagogical Content Knowledge) model as starting point, we can infer that the use of ICT
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is linked to technological and pedagogical (besides educational) knowledge. The levels of technological and ped-
agogical levels are expressed in educational praxis. That is why we intend to investigate the pedagogical beliefs
and ideas linked to the levels of use of ICT in music education.

In this line, there are studies available (Biesta et al., 2015; Kos 2018; Lopez & La Malfa, 2020; Niederhauser
& Stoddart, 2001; Shifflet & Weilbacher, 2015; Teo & Zhou, 2016) that suggest that the use of ICT in discipline
teaching, such as Music, depends on both, the teachers’ beliefs, and knowledge. With regard to our case, we have
included the variable “practices” as an explanatory factor in the beliefs held, as in the previous studies, its rela-
tionship was noted (De Pablos et al., 2015).

That is why this study considered doing research on the use levels of ICT in Music Education and identifying
music teachers’ conceptions and beliefs on the educational value of ICT linked to their levels of use in the classroom.

3. Method

This study is part of the research line ICT integration in the Spanish Educational System carried out by the Research
Group “Research, Evaluation and Technology” (GIETE) of the University of Seville (Spain), which has been
financially supported by the Ministry of Education and Culture and of the European Commission, through R&D
announcements. This line of research has produced publications that collect results on variables that affect the
integration of ICT in schools of the Spanish Educational System (Colas-Bravo et al., 2018; Colas-Bravo & Hernan-
dez-Portero, 2014; 2017). This specific study focuses on the levels of didactic ICT use in the teaching of Music in
Secondary Education and its relationship with music teachers’ conceptions and beliefs. In short, we intend to eval-
uate scientifically how educational practices are linked to certain pedagogical conceptions and beliefs.

3.1. Objectives

The specific scientific aims set forth are to:

A) Identify usage levels of ICT in Secondary Education used by Music teachers in Andalusia (Spain).

B) Determine the relationship between didactic uses of ICT and the educational value the Music teachers
bestow upon this.

C) Verify which beliefs held on the students’ learning are associated with the different levels of ICT use in
the teaching of Music in Secondary Education.

In essence, the aim is to ascertain whether the levels of ICT use in the teaching of Music in Secondary Educa-
tion are linked to the beliefs held by teachers regarding their pedagogical value in the classroom.

We try to contrast two research hypotheses:

Hypothesis 1: The levels of use of ICT in music education are related to the value that teachers grant to ICT
in their teaching.

Hypothesis 2: The levels of use of ICT in music education relate significantly to the beliefs about Secondary
Education students’ learning,.

3.2. Procedure and participants

In this research work, we apply a descriptive methodology, a survey-type design first, and an ex post facto design
on a second stage.

The survey method provides information on the variables object of this study: levels of use of ICT in music
education and teachers’ beliefs on the value of ICT for music teaching and learning.

Later, we established three groups that represent three levels of use of ICT; Group 1: low level, Group 2:
medium level and Group 3: high level. This methodology allows us to respond to the objectives of the study with
regard to the relation of the independent variable, the level of use of ICT, to teachers’ beliefs about the influence
of ICT in the music teaching and learning process.

The study population and sample are made up of Secondary Education music teachers who teach in High
Schools in Andalusia (Spain). From the overall population, 153 answers were obtained from teachers of both
genders, who agreed to answer the survey voluntarily. Sample composition regarding gender, age and teachers’
experience ended up being quite balanced, with 47% of men and 53% of women, with an age between 25 and
62 years old and a teaching experience between 3 and 33 years. They all had Spanish origin and nationality.

Ediciones Universidad de Salamanca | https://doi.org/10.14201/eks.28509 | e28509 24 -3


https://doi.org/10.14201/eks.28509

Pilar Coléas-Bravo and Guadalupe Hernandez-Portero

3.3. Instrumentation

To collect the data, we prepared a questionnaire ad hoc that included items three dimensions: a) levels of use of
ICT in music education, b) teachers’ beliefs on the value of ICT for their teaching and c) beliefs on the value of
ICT for students learning.

Each one of these dimensions is specified in an itemized list whose responses are registered in two Lik-
ert-type scales that include 5 answer options, where a scoring 1 means total disagreement up to 5, that means
total agreement.

Below, the items corresponding to the questionnaire’s dimension are listed for a) usage made by teachers of
ICT in the classroom in Secondary Education in music teaching.

e Usage of ITC to attain targets.

e Usage of ITC to make Music more appealing.

e Usage of ITC to improve learning.

e Usage of ITC so that the student can build their own learning plan.
e Usage of ITC to foster collaborative work between students.

e Usage of ITC to explain syllabus items and appraise.

e Usage of ITC as resource for reinforcement and expansion.

e Usage of ITC so that students create knowledge.

For the identification of usage levels, an analysis of clusters was performed on the results obtained. These
results provided three clusters. The first cluster contains subjects that are positioned with low values in the
responses to the scale’s items. A second cluster brings together subjects with average scores in the items, and a
third group, characterised by high scores.

Items corresponding to the dimension b) are recorded in Table 1 and Table 2. The dimension c) of the ques-
tionnaire is specified in the items listed in Table 3.

Content validation is made through experts’ assessment (2). The internal reliability or consistency of these
scales is estimated through Cronbach’s a. A Cronbach's a of 0.915 is obtained in the first case and 0.925 in the
second scale; this means that reliability is very good.

3.4. Data sources and data analyses

Data were collected online, and we obtained information from teachers who wanted to participate and collab-
orate in this research work. We analyzed data using different statistic tests through the SPSS V.23 program. We
applied descriptive statistics and statistical comparison of the null hypothesis. The research hypotheses were
confirmed through ANOVA statistics and the Kruskal Wallis test. The Independent Variable (IV) registered the
three levels of use of ICT made by teachers in music education. The Dependent Variables (DV) included items
referred to teachers’ beliefs on the ICT utility in music teaching and students’ learning.

Table 1. ANOVA Results. The DV correspond to beliefs on the value of ICT for music education.
The 1V is the level of use of ICT in the classroom.

ANOVA

Square addition gl Square average F Sig.
Improve my teaching practice 11.626 2 5.813 6.627 .003
Boost didactic-methodological development 11.467 2 5.734 8.185 .001
Hinder methodological development 3.281 2 1.641 3.397 .044
Are a waste of time 6.615 2 3.307 3.754 .032
Time devoted to ICT is worth it 2.962 2 1.481 1.538 227
Improve students’ learning 13.599 2 6.799 11.029 .000
Higher motivation and interest for learning 8.503 2 4.252 6.309 .004
Distract from the most important 8.608 2 4.304 7.989 .001
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Table 2. Results of the application of Kruskal Wallis test. Dependent variable: music teachers’ beliefs on the educational
value of ICT. Independent variable: levels of use of ICT in the classroom.

Test statistics®®
Chi-square gl Asymptotic sig.

Improve my teaching practice 10.611 2 0.005
Boost didactic-methodological development 13.098 2 0.001
Hinder methodological development 8.089 2 0.018
Are a waste of time 7.541 2 0.023
Time devoted to ICT is worth it 4.435 2 0.109
Improve students’ learning 15.48 2 0

Higher motivation and interest for learning 10.353 2 0.006
Distract from the most important 12.598 2 0.002

Note. a. Krustal Wallis test; b. Grouping variable: ICT use level.

Table 3. Results of the application of Kruskal Wallis test to DV.: Evaluation of music teachers on students’ learning with ICT.
IV: level of use of ICT in the classroom.

Test statistics®®
Chi-square gl Asymptotic sig.
The use of ICT has an effect in students’ learning 11.104 2 0.004
ICT use enhances knowledge acquisition 10.894 2 0.004
Facilitate the learning process 9.935 2 0.007
Retard the learning process 4.286 2 0.117
Improve students’ attitude towards Music 14.807 2 0.001
Foster collaboration attitudes among students 12.109 2 0.002

Note. a. Kruskal Wallis test; b. Grouping variable: ICT use level

4. Results

The data presented in this section intend to give an answer to the research questions posed.

Regarding the levels of use of ICT by music teachers, Figure 1 expresses the following results.

This figure shows us that more than 50% of music teachers make a low use of ICT. A medium use represents
21.4% of teachers and an intensive use represents 16% of the total of music teachers.

Figure 1. Percentage of teachers who make use of ICT in different levels (low use, medium use and high use).

70
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40
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4.1. Incidence of level of use of ICT in teachers’ beliefs on their value for music teaching

The Variance Analysis test of an ANOVA Factor permits to confirm if there are differences between groups with
a different level of use of ICT in the classroom. The results obtained are exposed in Table 1.

The results show us that the null hypothesis has been rejected, as the p value obtained is p < 0.05, in all the
items referred to the value of ICT in music education and therefore the alternative hypothesis that says that
the levels of use of ICT mark significant differences in the value granted by music teachers has been accepted.
There is just one variable, the “Time devoted to ICT is worth it”, in which the null hypothesis has been accepted,
as the p value is 0.227, p 2 0,05. Therefore, we can interpret that the level of use of ICT in the classroom bears
significant relation to the beliefs on the value of ICT for music education. In this sense, upon observation of the
averages obtained by the groups, we confirm that, the higher the level of use, the higher the positive assessment
of ICT for music education. In short, the results obtained show us that all the items, except one, are significant p
< 0.05; therefore, the null hypothesis of no difference between groups has been rejected and the alternative la
hypothesis has been accepted.

As an example, we show the relationship of these variables in two of the items (see Figures 2 and 3).

Figure 2. Relationship between the uses of ICT (low use, medium use, and high use)
and music teachers’ beliefs with regard to their improvement of teaching practice.
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Figure 3. Relationship between the uses of ICT (low use, medium use and high use)
and teachers’ beliefs about its benefits for didactic-methodological development.
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However, the behavior is inverse when items are referred to negative aspects, as illustrate in Figures 4 and 5.

As the variables are registered in an ordinal scale, we confirm the previous results with the Kruskal-Wallis
Test. The results obtained are showed in Table 2. In this case, we obtain results converging with the previous
test applied (ANOVA), rejecting the null H in all cases, except in the variable “Time devoted to ICT is worth it”".
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Figure 4. Relationship between the uses of ICT (low use, medium use, and high use)
and music teachers’ beliefs about the disadvantages of ICT for methodological development.
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Figure 5. Relationship between the uses of ICT (low use, medium use, and high use)
and music teachers’ beliefs about the fact that ICT are a waste of time.
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4.2. Incidence of level of use of ICT in music learning

In this paragraph we show the results that allow us to corroborate the initial hypothesis of checking if there are
significant differences among the three established groups regarding the beliefs on learning that facilitate ICT.
To that end, we apply the Kruskal Wallis test. The results obtained can be seen in Table 3.

These results confirm the alternative hypothesis in all items except in “retards the learning process”, obtain-
ing a “p” value of 0,117 (p 2 0.05). In the rest of items, the null hypothesis H=0 was rejected, as values less than
p < 0.05 are obtained. Therefore, we can conclude that there are significant differences among the three groups
of music teachers regarding the perception of ICT value in students’ learning. The relation between ICT use and
an improvement on students’ attitude towards learning converge with results of other research works (Biasutti
& Concina, 2021; Crawford, 2017; Stowell & Dixon, 2014).

Therefore, considering these results, we can point out that the level of use of ICT by teachers influences their
educational perception regarding the value of ICT in students’ teaching and learning. This information confirms
other scientific results (Eyles, 2018; Stowell & Dixon, 2014), as teaching praxis is linked to teachers’ conceptions
and perceptions.

To summarize the results obtained we prepared Figures 6 and 7, which reflect the measures obtained in
items related to teachers’ beliefs on the incidence of ICT in their teaching and students’ learning, respectively.
They show how the highest average corresponds to teachers who make a more intensive use of ICT and the low-
est to the group of teachers who make a less intensive use of ICT.
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Figure 6. Average scoring of each group of teachers in the variables of beliefs on ICT in teaching.
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Figure 7. Average scoring of each group of teachers in the variables of beliefs on ICT in learning.
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In view of these results, we are considering analyzing which beliefs on music education are associated to the
different levels of use of ICT.

The results obtained are reflected in Figure 6.

Upon reading Figure 6, it shows us profiles of beliefs of music teachers according to the level of use of ICT.
Thus, teachers who make an intensive use of ICT in their classes grant high valuation levels to the idea that they
improve the teaching practice and enhance students’ learning, besides favoring the didactic-methodological
development and students’ motivation and interest. However, these beliefs show up in the group who makes a
less intensive use of ICT. And more negative beliefs prevail than in the group that makes a more intensive use,

Ediciones Universidad de Salamanca | https://doi.org/10.14201/eks.28509 | e28509 24-8


https://doi.org/10.14201/eks.28509

Relationship between the Use of ICT in Secondary Education Music Teaching and Teachers’ Beliefs

such as that they are distracting and retard methodological development, with the consequent waste of time.
The average use group is between both groups in these valuations.

We have shown below in Figure 7 how the level of use of ICT influences teachers’ beliefs on learning aspects.

In this figure we can observe a correspondence between levels of use and conceptions on the value of ICT
for learning. The group with a higher level of use of ICT obtained higher average values regarding the use of
ICT in students’ learning, fostered knowledge acquisition, boosted collaborative attitudes among students and
attitude towards Music, besides facilitating the learning process. These evaluations are reversed in the variable
that states that ICT hinder the learning process.

Therefore, the results obtained in this research work leads us to conclude that the use of ICT influences
teachers’ conceptions and beliefs about their integration in music education. Teachers who make a more inten-
sive use of ICT have a more positive conception of their value in music teaching and learning than those who do
not use them often.

In short, a high percentage of music teachers do not use ICT very often when teaching. They have identified
three levels of use: low, medium, and high. These levels are related to pedagogical beliefs on ICT value, both for
teaching and for students’ learning. They have detected significant differences between groups regarding their
conceptions about these aspects. The highest levels of ICT use by music teachers are linked to higher valuations
regarding the belief that ICT foster their teaching practice and the methodological didactic development; and
also, that ICT benefit students, improving learning processes, a positive attitude towards Music and students’
collaboration. Teachers who use ICT less often have more negative conceptions of ICT regarding their teaching
and learning potential.

5. Discussion and conclusions

On the basis of the results obtained and taking as a reference the objectives marked in this study, specifically
insofar as aim A) is concerned: identifying usage levels of ICTs in secondary education used by Music teachers
in Andalusia (Spain), we can conclude that Music Education teachers of Secondary Education in southern Spain
make a heterogeneous teaching use of ICT that shall have a certain impact on their integration in the class. More
than 50% of such teachers rarely use ICT and only 16% use ICT intensively. Therefore, we can see that the use of
ICT is not extensive yet in music teaching. However, we understand that this information is dynamic and diverse
factors, amongst others the digitization of society, may foster increasingly more extensive use of digital tools on
the part of Secondary Education teachers as part of the Music syllabus, alongside continually enhanced devel-
opment of digital skills in teachers (Camlin & Lisboa, 2021). Plus, these practices mean a shift in the beliefs held
by teachers of the educational value of ICT is foreseeable.

With regard to the hypothesis of the relation between ICT uses and conceptions about their value for teach-
ing and learning, we conclude that there is a significant difference between the established groups based on
their levels of ICT use with respect to music teachers’ beliefs on the educational use of ICT, the higher the levels
of use of ICT, the higher the positive valuation. These results coincide with the contributions of other related
studies (Ertmer, Ottenbreit & Tondeur;, 2015; Eyles, 2018; Nelson & Hawk, 2020; Shifflet & Weilbacher, 2015;
Teo & Zhou, 2016). Therefore, it can be concluded that, responding to the second of our aims, there is a rela-
tionship between the educational usage of ICT and the instructional value the Music teachers bestow upon this.

Another significant difference comes of their beliefs regarding ICT incidence in students’ learning; the cer-
tainty of the value of ICT for students’ learning in the groups of teachers who make a more intensive use of ICT
is also higher. These results also coincide specifically with other research works focused on the motivational
dimension for learning (Ardstegui et al.,, 2021; Crawford, 2017; Cronenberg, 2019; Hedden, 2020). These stud-
ies concluded that the use of technology in Music Education fosters stimulating and motivating teaching and
learning situations. Other contributions, such as those of Stowell and Dixon (2014), Crawford (2017), Ruthman
and Mantie (2017) or Biasutti and Concina (2021), corroborate that ICT enhance creativity, facilitate learning,
and boost independent exploration and learning. In this way, the results obtained in this research work provide
a response to the study’s third aim, duly verifying the existence of beliefs on the students’ learning that are
linked to the different usage levels of ICT in the teaching of Music in Secondary Education.

Therefore, the levels of use of ICT in music education are linked to differenced profiles regarding teachers’
valuation of aspects related to music teaching and learning. The highest levels of use are linked to higher valu-
ations in positive aspects, whereas the lowest levels get a lower scoring in the most positive aspects and higher
in the negative aspects.
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Finally, considering that this use of ICT in teachers’ training depends on their knowledge and, therefore,
their training in this field, an aspect that has also been endorsed by other research works on this subject (Colas-
Bravo & Hernandez-Portero, 2017; Eyles, 2018; Niedderhauser & Stoddart, 2001; Valverde et al., 2021), we
concluded that teachers’ initial training is a key factor for ICT integration in the school syllabus (Burke et al.,
2018; Englund et al., 2017; Ruthmann & Mantie, 2017; Somekh, 2008). The still not extensive use of ICT in Music
teaching could be fostered reinforcing teachers’ initial and continuing education training. Educational practices
using ICT are, as we have proven in this research work, a relevant factor for the transformation of beliefs held
by teachers.

The results of the study are limited by the selection of the subjects of the sample, which is not probabilistic
and, therefore, the data obtained cannot be generalized to a larger population. The cultural context can also be
regarded as a limitation, and the results obtained could be different in other cultural contexts. The specificity
typical of music teachers’ education also limits the results to this population and cannot be transferred to teach-
ers from other subjects and fields.

5.1. Educational implications and further developments

The knowledge of ICT integration in Music Education has not had many contributions. However, it is relevant to
propose enhancement plans in teachers’ training. In this research work, we have detected a poor use of ICT in
music teaching and learning processes, which leads to consider the need of boosting teachers’ training in ICT.
In this sense the European Union and member states aim to foster digital citizenship through different strategic
lines of action, such as the “Digital Competence Framework for Educators” (DIGCOMPEDU), published in 2020,
or the “Action Plan for Digital Education” (2021-2027) that offers references to guide teacher training. In Spain
we have the “Reference Framework for teaching digital competence” of the Ministry of Education and Profes-
sional Training (published in 2020) that guide teachers’ training for ICT integration in their professional skills
as teachers.

The results of this study are valuable to help to offer training programs to Music teachers that help to
develop the pedagogical use of ICT, as well as the contents and knowledge necessary to make an effective use of
technologies to develop citizens’ digital skills.

On the other hand, the study provides data for understanding the relation between the ICT uses and the
teachers’ beliefs on their educational value for music teaching and learning. For this reason, it is possible to
think that the increase in the use of ICT, to which teachers have been forced because of the pandemic, will lead
to a modulation of teachers' beliefs in relation to their pedagogical value for the teaching of music. It would be
useful to contrast this fact with further research.

There are several educational implications of the findings of the current study. First, we find that the use of
ICT is related to the beliefs of teachers about their educational value. Therefore, it would be useful to establish
exchanges of experiences with teachers who make greater use of ICT to know the benefits they provide for teach-
ing practice and student learning. Secondly, the study provides data on the scarce use of ICT by Music teachers
in Andalusia. This could also be promoted with the proposals for collaborative exchange between teachers and
even with the orientation towards the didactic uses of ICT in teacher training programs to show its usefulness
for teaching and learning music.

Finally, the research approach adopted in this study based on a quantitative methodology could be com-
pleted including research designs with a qualitative approach, after the effects of the covid pandemic in the
teaching methods of teachers. This perspective would allow to deepen and delve into numerous aspects on the
incidence of forced use of ICT in Music teachers’ pedagogical beliefs and conceptions. In addition, ethnographic
designs, based on classroom observations, might support, in praxis, data indirectly obtained through question-
naires. The narrative methodology could also illustrate Music teachers’ educational transformation processes,
because of these new ways of teaching.

The extension to other cultural contexts and professional teaching specialization areas may also be object of
interest for future research works.
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