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Abstract 

This study presents the use of automated data analysis procedures in the teaching-

learning process, mediated by telematics platforms. It is based on the application of 

the principles of virtual learning, the use of the Internet and the automation of data 

analysis of information collected in Moodle. The application of analysis procedures 

for the assessment of music competences is proposed based on the data collected in an 

exam administered at the end of the course. The sample of the study consists of 1,327 

students (n = 1327) in the first year of Compulsory Secondary Education in Spain and 

measures the level of acquisition of the key competences denominated “cultural and 

artistic”. The results are subjected to the K-means classification technique. This 

technique is used to obtain homogeneously distributed conglomerates which allow for 

an objective evaluation of the levels of acquisition of the key musical competences. 

Keywords: Assessment, Educational Software, Free Software, ICT, Music Education, 

Telematics Resources. 
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1. Introduction  

Several studies have been published regarding technologies as effective tools for 

facilitating learning in music (Cho, Baek, & Choe, 2019; Hansen, 2019; Johnson, 

2017; Koutsoupidou, 2014). Online music teaching and learning represents an 

emerging, fast-changing environment for music participation (Kenny, 2013). The 

present research is focused on the field of Applied Telematics of Musical Education 

(the union of computer technology, telecommunications, education, and music) 

applied to the level of Compulsory Secondary Education (12 year-old-students). The 

use of digital technology in the teaching-learning process has multiplied in recent 

years. New teaching methods, apps, and educative online resources appear every day. 

(Cano, 2016; García-Carmona & Marín, 2013; Mullins, Hicks, Ogle, Schilder & van 

Hover, 2016)  This fact makes the study of them within the educational sciences quite 

necessary. In the case of music education, these digital tools provide students with 

musical comprehension and abilities in a more individualized environment. (Bauer, 

2014; Edward, Asirvatham, & Johar, 2018; Hansen, 2019). Therefore, the specific use 

of a telematics platform which favours an elevated level of control of the teaching-

learning process is presented.  In this process some variables are very helpful, such as 

the test scores to evaluate the level of knowledge of the student. They are registered 

and saved for later analysis and detailed study, allowing the teacher to adapt their 

educational practices. 

This study focuses on the application of resource technologies to the evaluation of 

student competence; competence being defined as “the combination of attributes and 

aptitudes which allows the student to put his/her acquired knowledge and abilities in 

practice,” according to the UNE 66173 (2003, p. 4). This also includes the capacity to 

solve problems and the set of skills that are utilized for finding solutions.  The focus 
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on competence, which appeared a few years ago in the educational field, has become 

a new necessity in the world of change and reform in educational politics (González 

& Wagenaar, 2003; Jover & García Fernández, 2015; Roegiers, 2007), this not being 

exempt from its critics (Barnett, 2001). 

Within this framework, this study focuses on the evaluation of musical 

competences through the use of telematics platforms and the information collected 

from the Learning Management System (LMS), Moodle. Music contributes to the 

development of “cultural and artistic” competences. These competences imply 

knowing, understanding, and valuing different cultural and artistic manifestations 

with a critical spirit. More specifically, the particular competences established in the 

curriculum, (MECD, 2014,) for the subject of music involves the management and 

use of abilities and skills typical for instrumental or vocal musical interpretation. 

Other abilities are also developed, such as the reading of music, the use of classic and 

modern harmony, music analysis, elements connected to technical composition, and 

melodic accompaniments with polyphonic instruments like the guitar, piano, 

xylophone, or wind chimes. Moreover, both soloist and chamber music interpretation 

competences are developed. Learning drills are carried out in real contexts, with the 

opportunity to perform concerts in different theaters and to collaborate with other 

educational centers in the organization of musical events where the students play 

along with music professionals. 

The competence evaluation has traditionally been one of the more complex 

subjects within the focus of teaching through competences (Castro Morera, 2011; 

Fernández-de-Álava, Quesada-Pallarés, & García-Carmona, 2017; Rodríguez-

Conde, Martínez-Abad & Olmos-Migueláñez, 2013). The tool used for data collection 

and evaluation of musical competences is Moodle, (Modular Object-Oriented 
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Dynamic Learning Environment). It is comprised of free software for the learning 

development and the production of courses based on the use of the Internet. Moodle is 

used for the execution of massive online courses (MOOC), blended learning, distance 

learning, flipped classroom, etc., within the framework of .the socio-constructivist 

theories. 

2. Theoretical Framework 

Several studies have described various advantages of the Moodle platform 

(Bullock, 2016; Cabero-Almenara, Arancibia, & Del Prete, 2019; Karkina, Singh, & 

Valeeva, 2019; Selwyn, 2012). Some of the advantages of this platform according to 

these studies are: a) it supports socio-constructivist pedagogy (collaboration, learning 

activities, and critical reflection), b) it is appropriate for both face to face and remote 

education, c) it presents a compatible interface with any navigator, d) it is easy to 

install on the majority of platforms (including smartphones or tablets), and it is easy 

to administer (Aydin & Tirkes, 2010; Kearney & Levine, 2015; Kop, 2011). Thus the 

students can create their own accounts with an online profile that strengthens the 

communication and the exchange of information in the musical teaching-learning 

processes (Himonides & King, 2014; Montgomery, 2015). This study employs an 

educative platform which creates a virtual learning community (VLC). A learning 

community (LC) favours the comprehension and development of a common system of 

criteria for the evaluation of ideas (Cuthbert, 2003) and is designed independently 

from the time-space barriers (Monedero-Moya, Cebrián-Robles, & Desenne, 2015).   

In this line of studies one can take advantage of the benefits of Big Data 

techniques. This involves the use of statistical models containing large volumes of 

information, such as those generated today in massive online courses (Bizer, Boncz, 

Brodie, & Erling, 2011; García-Carmona & Fuentes, 2016; Lin, Yeh, Hung, & Chang, 
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2013). This option provides detailed information about the function of the educative 

agents of these communities (the participation of parents, teachers, students, and 

educational institutions) (Etscheidt & Curran, 2012; García-Carmona, 2014). It also 

provides information about the learning objectives, (chats, forums, self-evaluation 

tests and collaborative activities) within the framework of tele-education platforms or 

LMS (Espigares & Bautista, 2018). The tele-education platforms allow for a virtual 

learning development at an optimal level (Chan, Galeana y Ramírez, 2007; Shayan y 

van Zaanen, 2019). 

This study proposes the evaluation of music competences in Moodle as a learning 

management tool, due to its possibilities when offering immediate feedback on the 

student’s work and the centralization of the information. Based on this information, 

teachers can also draw on a variety of materials to facilitate the process of curricular 

development in the subject of music in secondary school, which fosters the 

implementation of an open and flexible curriculum (Johnson, 2017; Rodríguez & 

Vicente, 2017). 

The Moodle platform serves as a base for the production of statistical models and 

their future analysis. Regarding the classification of the information, one of the 

models that proves useful is the K-means model, which classifies combinations of 

data into different groups, or conglomerates (Celebi, Kingravi, & Vela, 2013). This 

method defines a fixed number of conglomerates in a repeated manner, assigning 

registers to the conglomerates and adjusting the centres of the conglomerates until it 

can no longer improve the model (Lin et al., 2012). Instead of trying to predict a 

result, the K-means model uses a process known as unsupervised learning (Feldman, 

Schmidt, & Sohler, 2013) to reveal the patterns of the combination of the fields of 

entrance. 
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According to Irigoien and Arenas (2006, p. 261) the cluster analysis, or clustering 

“is a collection of statistical methods which allows for the grouping of cases on which 

variables or characteristics are measured.” The clusters or groups that are formed 

through the K-means analysis are unique in that previous information is not taken into 

account, but rather is suggested from the essence of the data. One of the 

characteristics of the K-means is that it is a non-hierarchical method of cluster 

analysis and that the quantity of clusters that will be formed are fixed in advance 

(Espigares & Bautista, 2018). From there, the objects are grouped to obtain said 

combinations with some optimization criteria. As far as the nature of the employed 

data, this technique uses quantitative variables and is ideal for the analysis of large 

volumes of data or collected information in the teaching-learning processes mediated 

by telematics platforms (Mairal, Bach, Ponce, & Sapiro, 2010), as in the case we are 

presenting. 

 

3. Objective of the Study 

This study seeks to demonstrate the utility of the automated processes of analysis 

in Moodle, specifically, for the analysis of educative musical data in the evaluation of 

cultural and artistic competences.  The cluster type model is the K-means model and it 

is obtained from and automated system of analysis of educative musical data, which 

makes it possible to collect data and save it for future analysis. 

 

4. Method 

This study is carried out using a quantitative methodology. The data of the 

students’ test responses is processed in real time and through an algorithm of data 

analysis which allows for the production of a statistical model that groups and 
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organizes the information in a structured way, based on educational and didactic 

criteria. 

4.1. Participants 

For this study, thirty Secondary Schools in the autonomous community of 

Andalusia (Spain) were invited to participate (n=30). The schools that participated in 

the study were chosen at random and their participation in the research was solicited 

by email. The sample of study consists of 1,327 students of the first grade of ‘ESO’ 

(Obligatory Secondary Education) between the ages of 12 and 13. 

4.2. Instrument: the music evaluation test 

Data was collected through an exam consisting of eight questions to measure the 

level of the key “cultural and artistic” competences of the students. The themes 

address different thematic blocks of the basis of the musical language such as sound 

characteristics, differentiation between musical symbols, classification of voices and 

musical instruments, music and ICT, distinction between different musical keys or 

musical hearing (see Annex I). 

4.3. Procedure 

Data collection was conducted during the last two weeks of the 2014-2015 

academic year. The tests were answered in complete confidentiality. All personal 

information that could identify the student was deleted, and each exam was assigned a 

code that guaranteed anonymity. 

The tool employed for the production of the study was a Moodle telematics 

platform located in the server and the statistical modelling software Clementine, 

version 11.1. 

The analyses were administered by the SPSS Clementine 11.1, a programme which 

specializes in the analysis of large volumes of data (through automated analysis of 
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educative data procedures) and the production of statistical models. This software was 

connected to the database of the Moodle telematics platform allowing for the 

monitoring of the exams and the obtainment of detailed information about the whole 

process. It has allowed us to automate the task of analyzation, such as the acquirement 

of information and the exportation of the results to the system using the Moodle tele-

educative platform and its database. 

 The procedure of the analysis consists of three phases: 

1. Exploratory technique through the K-means cluster model. 

2. Definition of the educational criteria which establishes the competence levels 

starting with the grouping done through the exploratory cluster model. 

3. Application of a formula of the totality of the test data, from the cluster model 

and the established ranges related to the competence acquisition levels. 

 Firstly, an exploration of the information and the production of the cluster model is 

administered.  In this section the analyses made with SPSS are reflected.  The 

analyses are based on the work divided into three perfectly delimited phases. Initially, 

when we work with automated procedures of analysis, the data is subjected to a 

purification and selection of information.  Specifically, the variables or the object 

variable of the study are selected, in this case the grades of the final evaluation, and 

we eliminate the void values that do nothing for the obtainment of the cluster type 

model.  Secondly, the K-means technique is applied and the number of conglomerates 

that we want to obtain is selected. In this case, the groups of students were divided 

into four levels of basic competence acquisition:  not acquired, partially acquired, 

acquired and totally acquired; four being the number of clusters that is selected when 

configuring the model. In this way the space of each conglomerate appears delimited 

by this classification criteria and will show an index of distance with respect to the 



9 

 

centroid or the value around which the data will be categorized in each group. 

Thirdly, the four conglomerates obtained and grouped by a K-means algorithm is 

shown in a graph. 

Following the process of the analysis automation, one can see that, first and 

foremost, one connects to a database. This is the place where the registers and 

variables subjected to the study are found. In the first phase, the aforementioned 

variables are selected and the void values are discarded in the sample. The totality of 

the data obtained from the database is put into a sample. Afterwards, a K-means 

model is created, and once the model is obtained, we show the data of the model 

corresponding to the basic statistics and its distribution according to the 

conglomerates or clusters obtained.  In the second phase, the competence ranges and 

educational criteria of the classification of the information are established. In the third 

phase, we apply the established criteria from the second phase about the levels of 

competence acquisition to the total information collected. This application is created 

from the mathematical formula that establishes the competence ranges and groups 

each student exactly to his/her educative level. In the analysis procedure one can 

observe that the exploratory K-means techniques are used to observe the different 

conglomerates that establish the levels of competence acquisition. The models 

produced are hierarchical since they define the groupings or categories which are 

established: in total four, which are the competence levels of the students. This value 

is defined in advance following the educative criteria. 

Table 1 shows the distinct homogeneous and differentiated groups.  From the 

exploration we define, through a formula, a concrete criteria of grouping of each level 

of competence acquisition: 
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Levels of competence 

acquisition 

Points Grade 

Totally acquired  9-10 A 

Acquired 7-8 B 

Partially acquired 5-6 C 

Not acquired 0-4 D 

Table 1. Levels of competence acquisition 

In summary, the distinct analytical phases of the information of the conglomerates 

are shown. This allows for the visualization of different groupings of the results of the 

tests carried out. It also illustrates the application of a formula that allows for exact 

grouping connected to each ID of the sample, which represents each student with 

his/her level of competence acquisition. 

4. Results 

This section presents an overview of the automated processes of analysis in 

Moodle for the analysis of educative musical data in the evaluation for competences. 

Table 2 shows basic statistical data and the distribution of the sample. It also presents 

a recounting of valid registers of 1,327 in total (n=1327), meaning that this number 

corresponds to the student identified as an “ID”, denoting a unique identification 

number linked to the name and personal information in the database. This allows us to 

be aware in every moment of which subjects we are dealing with and to monitor their 

work. 

Below we will show the production of the K-means model step by step, the images 

of the configuration of the model, and the results obtained. In the following model 

(Table 2) we can see four blocks, conglomerates or clusters, and the detailed 
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information of each one of the clusters. These clusters represent levels of competence 

acquisition obtained from the final evaluations. 

Number of 

cluster 

Cluster 1 Cluster 2 Cluster 3 Cluster 4 

N (size ) 445 48  634 200 

Average 72.652 23.16 95.702 54.762 

Typical 

deviation 

5.41 12.274 5.146 5.762 

Proximity 

Index 

cluster 1-

cluster 4: 

0,78892   

cluster 1-

cluster 3: 

0,230502 

cluster 1-

cluster 2: 

0,49492 

cluster 2-cluster 

4: 

0,316028 

cluster 2-cluster 

1: 

0,49492 

cluster 2-cluster 

3: 

0,725422 

cluster 3-

cluster 1: 

0,230502 

cluster 3-

cluster 4: 

0,409394 

cluster 3-

cluster 2: 

0,725422 

cluster 4-

cluster 1: 

0,178892 

cluster 4-

cluster 2: 

0,316028 

cluster 4-

cluster 3: 

0,409394 

Level of 

competence 

acquisition 

Acquired 

competence 

Competences 

not acquired 

Competences   

totally 

acquired 

Competences 

partially 

acquired 

Table 2. Clusters of the study: size, average, proximity indexes and competence 

acquisition levels. 

In summary, conglomerate 1 presents a sample of 445 registers. The average is 

72.652 on a scale of 0 to 100.  This cluster defines the group formed of students with 

a level of “competence acquisition acquired”. 
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Conglomerate 2 reflects a sample of 48 registers. The average is 23.16 on a scale 

of 0 to 100. This cluster defines a group formed of students with a level of 

“competence acquisition not acquired”. 

Conglomerate 3 contains a total of 634 registers. The average is 95.702 on a scale 

of 1 to 100. This cluster defines a group formed of students with a level of 

“competence acquisition totally acquired”. 

Conglomerate 4 contains a total of 200 registers.  The average is 54.762 on a scale 

of 1 to 100. This cluster defines the group formed of students with a level of 

“competence acquisition partially acquired”. 

Below we will show the sample of the K-means model in graph form (Figure 1) 

with a high grade of reliability and validity which generates as value 1.00. We can 

also see through sector and bar graphs the sample of the model exposed with the 

clusters that establish the levels of competence acquisition. 

 

 Cluster 3 

 

Cluster 1 

 

Cluster 4 

 

Cluster 2 

 

Importance 

 

raw grade  Important 

 

 
Figure 1. K-means model generated representing the high reliability of the model and 

the sector and bar graphs with the distribution of the simple in distinct competence 

levels. 

In Figure 2 below we can see the graph with the model, corresponding to the 

obtained grades and the different conglomerates.  In this picture we can observe the 

unknown 
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four levels that we presented in our theoretical framework:  totally acquired 

competences (cluster 3), acquired competences (cluster 1) partially acquired 

competences (cluster 4) and non-acquired competences (cluster 2). These reflect the 

different levels of competence acquisition of the students who participated in the 

study. 

 

 
Figure 2. K-means Model obtained with the levels of competence acquisition (totally 

acquired, acquired, partially acquired and non-acquired). 

 

4. Discussion  
 

The objective of this article is to demonstrate the usefulness of the automated 

procedures for the analysis of educative musical data, which forms part of the 

evaluation of competences. 

In this sense, authors like Kop (2011) or Yang, Zhang, Su, & Tsai (2011) have 

supported digital platforms for the management of students’ education, with the clear 

advantage of looking at music subjects and the variables which are established from 

the beginning. 
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Likewise, the application of the K-means model has allowed the obtainment of 

detailed information of each of the clusters or groups of data in different categories 

(or conglomerates). This model enables, as noted by Lin et al. (2012) and Celebi, 

Kingravi and Vela (2013), grouping to measure variables or characteristics, in our 

case music competence acquisition levels obtained from the final evaluations. 

The study of the obtained information from the cluster analysis has allowed us to 

visualize the different conglomerates related to the results of the evaluation 

administered, and following that, the conceptualization on a determinate educational 

level.  The application of this formula facilitated an exact categorization, linked to 

each ID of the sample, which represents each student with his/her competence 

acquisition level. 

As Feldman, Schmidt and Sohler (2013) and Celebi, Kingravi and Vela (2013) 

indicate, The K-means method of analysis is efficient and effective for learning. It has 

provided precise knowledge of the levels of musical competence of the students. 

In this sense, technology allows for a more precise and personalized focus on the 

teaching-learning processes, as pointed out by Lin et al. (2013), Sagitova (2014), 

Twyman (2014) and Kearney and Levine (2015). 

Specifically, technology allows for the obtainment of more useful and detailed 

information for a personalized learning, which is of maximum interest (RAND 

Corporation, 2014; Redding, 2014a, 2014b; García-Carmona and Fuentes, 2016). As a 

result, technology makes monitoring, exploration, and prediction possible. 

4. Conclusions 

The results of this study allow us to conclude the following: 

1. Through the automated procedures of analysis, one can monitor and establish basic 

competence acquisition levels. In particular, in our study the K-means model was 
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programmed for the production of four different groups defining the levels of musical 

competence acquisition as not acquired, partially acquired, acquired, and totally 

acquired. This makes it possible to strengthen personal education in the school and to 

address the educative diversity in the classroom in a useful and efficient way, as is 

reflected in the different groups established by the competence levels of the students. 

Specifically, the clusters obtained show an elevated level of student representation 

with an acquired and totally acquired competence level. Nevertheless, the non-

acquired and partially acquired competences are the ones that present the lowest 

sample size. 

2. The study carried out allows the teacher to monitor the music evaluation at any 

moment throughout the process. Through the use of this analysis, it is possible to have 

a high level of control over the data collected and to make adaptations in real time to 

the information collection processes and the analysis of the obtained results. 

3. Regarding the nature of the collected data, the projects of educative data analysis 

based on automated procedures allows us to redefine the utilized models (exploration, 

descriptive, classification or predictive models). 

4.  The employment of the automated analysis procedures in Moodle allows us to 

make educative decisions based on the process of the analysis of the information. It 

also allows us to develop the different levels a competence acquisition in the 

classroom.  The objective is to establish learning itineraries and strategies adapted to 

the needs of the students. 

5. This model is reproducible and repeatable. In this way we attend to two basic 

principles of the scientific method: reproducibility and repeatability, allowing the 

model to be applicable to other research contexts in which one has to classify student 
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information in academic performance: competence totally acquired, competence 

acquired, competence partially and competence not acquired. 

 

In conclusion, this article reflects that the use of a telematics platform, in 

particular, Moodle, favors a high level of control over the teaching-learning process. 

Within this framework, variables such as the exam results are very useful, given that 

they are registered and saved for future analysis, which allows the teacher to adapt the 

educative practice to the particular needs, interests and motivations of the student 

(attention to diversity). In this way, the use of the online environment provides a wide 

range of possibilities in the teaching-learning framework. 

LMS has provided important changes in relation to its availability, the 

accessible information, the increase of communication, etc., within the teaching-

learning process. In this way, the knowledge of the level of competences of the 

students online allows us to identify the ones who need help or additional challenges 

within the framework of the music teaching-learning environment. 

In this sense, it was discovered that the pedagogic elements of online music 

teaching-learning includes the teacher, the students and the wider community, all 

within the framework of a socio-constructivist design. This makes for a favorable 

teaching-learning environment. 

It also allows for the evaluation of key music competences from the data 

collected through the telematics platform. By the use of advanced statistical 

techniques and automated analysis, originating from the Big Data (K-means, cluster 

models or conglomerates) applied to the online musical teaching-learning processes, it 

proves to be efficient, useful and innovative, as an objective to establish the different 
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levels of musical competence acquisition in the teaching-learning processes mediated 

through ICT. 

As far as the prospective limitations of the study, it would be interesting to 

develop and achieve a larger grade of integration of the analytical tools of the 

educative data of the online and face-to-face music courses. In this way, the open 

code telematics platforms like Moodle would offer the teachers detailed information 

about the music teaching-learning processes. It would also offer the administration of 

online activities and the monitoring of the educative processes, as well as the creation 

of valid and reliable statistical models. All of this would be of great use for teaching 

tasks, for musical research, and for academic management.  Although of course, we 

must consider the possible limitation of the “educative musical data” as it is defined 

in this study, since it is defined by the knowledge of the standard western notation 

system and the Eurocentric musical terms and values  
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Chan, M.E., Galeana, L., & Ramírez, M.S. (2007). Desarrollo de objetos de 

aprendizaje basado en patrones. Brasil: Virtual Educa. 

Cho, S., Baek, Y., & Choe, E.J. (2019). A strategic approach to music listening with a 

mobile app for high school students. International Journal of Music Education, 

37(1) 132–141. 

Coll, C., & Monereo, C. (2008). Psicología de la educación virtual. Madrid: Morata. 

Cuthbert, A.J. (2003). Wise learning Communities. Design Considerations. In A. K. 

Renninger & W. Shumar (eds.), Building Learning communities. Learning and 

change in cyberspace (pp. 215-246). Cambridge: Cambridge University Press. 

Edward, C.N., Asirvatham, D., & Johar, M.G.M. (2018). Effect of blended learning 

and learners’ characteristics on students’ competence: An empirical evidence in 



19 

 

learning oriental music. Education and Information Technologies, 23(6), 2587-

2606. DOI: https://doi.org/10.1007/s10639-018-9732-4 

Espigares, M.J., & Bautista, J.M. (2018). Evaluación de objetos digitales de 

aprendizaje musical en Moodle Assessment of digital learning objects in 

Moodle. Educatio Siglo XXI, 36(3), 377-396. 

Etscheidt, S., & Curran, C. (2012). Promoting Reflection in Teacher Preparation 

Programs: A Multilevel Model. Teacher Education and Special Education, 

35(1), 7-26.  

Feldman, D., Schmidt, M., & Sohler, C. (2013). Turning big data into tiny data: 

constant-size coresets for k-means, PCA and projective clustering. SODA '13 

Proceedings of the Twenty-Fourth Annual ACM-SIAM Symposium on Discrete 

Algorithms, New Orleans, Louisiana, pp. 1434-1453. 

Fernández-de-Álava, M., Quesada-Pallarès, C., & García-Carmona, M. (2017). Use of 

ICTs at work: an intergenerational analysis in Spain/Uso de las TIC en el puesto 

de trabajo: un análisis intergeneracional en España. Cultura y Educación, 29(1), 

120-150. 

García-Carmona, M. (2014). Análisis de las percepciones sobre liderazgo y 

participación de las familias en asociaciones de madres y padres en contextos 

multiculturales. Un estudio comparativo entre Nueva York y Granada (Doctoral 

Thesis). University of Granada. 

García-Carmona, M., & Fuentes, A. (2016). Uso de Big Data en contextos educativos. 

In EDUNOVATIC 2016-I Congreso Virtual internacional de Educación, 

Innovación y TIC.: Del 14 al 16 de diciembre de 2016. Libro de actas (pp. 687-

689). REDINE. Red de Investigación e Innovación Educativa. 



20 

 

García-Carmona, M., & Marín, J.A. (2013). ICT trends in education. European 

Scientific Journal, 9(19), 428-430. Retrieved from: 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.677.352&rep=rep1&t

ype=pdf#page=441  

González J., & Wagenaar, R. (2003). Tuning Educational Structures in Europe. 

Informe Final. Fase Uno. Bilbao: Universidad de Deusto – Universidad de 

Groningen. 

Hansen, B.L. (2019). Teaching Music Appreciation Online. New York, USA: Oxford 

University Press. 

Himonides, E., & King, A. (2014). Proceedings of the Sempre MET2014: 

Researching Music, Education, Technology: Critical Insights. International 

Music Education Research Centre, iMerc. Institute of Education University of 

London. 

Irigoien, I., & Arenas, C. (2006). Clasificación: Análisis de clusters (clustering). In B. 

Sierra (Coord.) Aprendizaje automático: conceptos básicos y avanzados. 

Aspectos prácticos utilizando el software Weka. Madrid: Editorial Pearson 

Prentice Hall.  

Johnson, C. (2017). Teaching music online: Changing pedagogical approach when 

moving to the online environment. London Review of Education, 15(3), 439-

456. DOI: https://doi.org/10.18546/LRE.15.3.08 

Jover, G., & García Fernández, A. (2015). Relectura de la educación por 

competencias desde el pragmatismo de John Dewey. Education in the 

Knowledge Society, 16(1), 32-43. 

Karkina, S.V., Singh, B., & Valeeva, R.A. (2019, October). Signature Pedagogies of 

Music Learning by the Means of MOODLE across Russian and Indian 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.677.352&rep=rep1&type=pdf#page=441
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.677.352&rep=rep1&type=pdf#page=441


21 

 

Approach. In Proceedings of the Seventh International Conference on 

Technological Ecosystems for Enhancing Multiculturality (pp. 575-581). 

TEEM'19, León, España. 

Kay, J., Reimann, P., Diebold, E., & Kummerfeld, B. (2013). MOOCs: So many 

learners, so much potential... IEEE Intelligent systems, 28(3), 70-77. 

DOI: http://doi.ieeecomputersociety.org/10.1109/MIS.2013.66 

Kearney, M.S., & Levine, P.B. (2015). Early Childhood Education by MOOC: 

Lessons from Sesame Street. NBER Working, Paper No. 21229, June. DOI: 

10.3386/w21229. 

Kenny, A. (2013). “The Next Level”: Investigating teaching and learning within an 

Irish traditional music online community. Research Studies in Music 

Education, 35(2), 239-253. 

Kop, R. (2011). The challenges to connectivist learning on open online networks: 

Learning experiences during a massive open online course. The International 

Review of Research in Open and Distance Learning, 12(3), 19-38. 

Koutsoupidou, T. (2014). Online distance learning and music training: Benefits, 

drawbacks and challenges. Open Learning, 29(3), 243-255. DOI: 

http://dx.doi.org/10.1080/02680513.2015.1011112 

Lin, C.F., Yeh, Y.C., Hung, Y.H., & Chang, R.I. (2013). Data mining for providing a 

personalized learning path in creativity: An application of decision trees. 

Computers & Education, 68, 199-210. 

Lin, Y., Luo, T., Yao, S., Mo, K., Xu, T., & Zhong, C. (2012). An improved 

clustering method based on k-means. In 2012 9th International Conference on 

Fuzzy Systems and Knowledge Discovery (pp. 734-737). IEEE. DOI: 

10.1109/FSKD.2012.6234296. 



22 

 

Mairal, J., Bach, F., Ponce, J., & Sapiro, G.  (2010). Online learning for matrix 

factorization and sparse coding. Journal of Machine Learning Research, 11, 19-

60. 

Ministerio de Educación, Cultura y Deporte-MECD (2014). Real Decreto 126/2014, 

de 28 de febrero, por el que se establece el currículo básico de la Educación 

Primaria. Boletín Oficial del Estado, 52, 19.349-19.420. Retrieved from 

http://www.boe.es/boe/dias/2014/03/01/pdfs/ BOE-A-2014-2222.pdf 

Monedero-Moya, J.-J., Cebrián-Robles, D., & Desenne, P. (2015). Usabilidad y 

satisfacción en herramientas de anotaciones multimedia para MOOC. 

Comunicar, 44(22), 55-62. DOI: http://dx.doi.org/10.3916/C44-2015-06 

Montgomery, A.P., Hayward, D.V., Dunn, W., Carbonaro, M., & Amrhein, C. (2015). 

Blending for student engagement: lessons learned for the MOOCs and beyond. 

Australasian Journal of Educational Technology, 31(6), 657-670. 

Mullins, R., Hicks, D., Ogle, T., Schilder, E., & van Hover, S. (2016). Toward a 

Useable Protocol for Identifying and Evaluating Classroom Ready Online 

Educational Resources for Social Studies. Society for Information Technology 

& Teacher Education International Conference, 2016(1), March, 2709-2721. 

Savannah, GA, United States: Association for the Advancement of Computing 

in Education (AACE). 

RAND Corporation (2014). Early progress: Interim research on personalized 

learning. Seattle, WA: The Bill and Melinda Gates Foundation. 

Redding, S. (2014a). Personal Competencies in Personalized Learning. Center on 

Innovations in Learning, Temple University, Philadelphia, PA. Retrieved from 

http://www.centeril.org/publications/Personalized_Learning.pdf (16-05-2016). 



23 

 

Redding, S. (2014b). Personal Competency. A Framework for Building Students’ 

Capacity to Learn. Philadelphia, PA: Temple University, Center on Innovations 

in Learning. Retrieved from 

http://www.centeril.org/publications/Personal_Compentency_Framework.pdf  

Rodríguez-Conde, M.-J.; Martínez-Abad, F. & Olmos-Migueláñez, S. (2013). 

Evaluación de competencias informacionales en educación secundaria: un 

modelo causal. Cultura y Educación: Culture and Education, 25(3), 361-373. 

DOI: 10.1174/113564013807749687 

Rodríguez, J., & Vicente, R.M. (2017). The music materials in early childhood 

education: A descriptive study in Galicia (Spain). International Journal of 

Music Education, 35(2), 139–153. 

Roegiers, X. (2007). Pedagogía de la integración. Competencias e integración de los 
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ANNEX I 

Example of one of the student evaluation activities, which works with different aspects 

of learning, both practical and theoretical, developing the levels of competence 

acquisition specifically related to the music material required in the first year of 

Obligatory Secondary Education. 

 

FINAL EVALUATION TEST 

MUSIC DEPARTMENT 

FIRST YEAR OF OBLIGITORY SECONDARY EDUCATION 

NAME AND SURNAMES: 

COURSE AND GROUP: 

 

1. On a staff, draw the notes and the rests: crotchet, quaver and 64th note. 2 Points 

 

2. Indicate how many beats there are in a half note, in a dotted quarter note and in 

a quarter note. 1 POINT 

3. What effect does a fermata have? Represent it. 1 POINT 

4. Fill in the following staff with a treble clef, in 4/4 time with the missing note or 

notes and indicate how many 8th notes would go in 4/4 time. 1 POINT 
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5.  Classify the human voices and the musical instruments and give examples of 

each family. 1 POINT 

6.  Point out the types of musical textures that a listening session can have.1 POINT 

7.  Do this quiz about the name of the notes in the bass clef on the 4th line of the 

following page.  1 POINT. 

 

 

 

8. Comment on everything you know about the relationship between music and 

technology.  2 POINTS 

 


