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Abstract 
This study reports the analysis of a teaching practice in the classroom. The main goal of this study 
was investigate if the music incorporated in a mathematical task promotes the student motivation to 
learn mathematics. For that, it was created an interdisciplinary task with basic concepts of music and 
statistics. The artefact with interdisciplinary task was developed by a teacher of mathematics with 
some knowledge in music. The interdisciplinary task articulates mathematics and music, and is a tool 
creates to review basic concepts of statistics. The task was applied to students of 9th and 11th grades 
of the Portuguese education system. The research is focused on looking for indicators that allow us to 
infer about the interest and motivation of the students to solve the requested task.  

In a first phase the artefact was applied in three classes: two in 9th grade and one in 11th grade - 
mathematics applied to the social sciences. Data gathering was done through audio recordings, 
photographic records of class moments, recordings on the board and answer sheets given by the 
students. It was followed by the elaboration of the multimodal narrative (NM) of the class, made by the 
teacher. The multimodal narratives constitute a document in which chronologically are narrate various 
aspects of what was observed in the classroom while the students performing the task.  

Data were also collected through interviews applied to a sample of students from the three classes. 
The task was applied in each class, with two fifty-minute lessons in different days. From a class of 9th 
grade, three critical episodes were analysed through the NM: task presentation by the teacher; 
listening to musical compositions create by the student and from the answer to the question “what is 
the frequency of a sound?”  

From the analysis of the content of the NM and the interviews were searched evidence that allows us 
to understand if the students have engaging in the resolution of tasks. From the study emerge 
indicators that allow to infer that the application of the task led to the motivational increase of the 
students. The learning context provided by the nature of the task led to a true involvement of the 
students characterized by a little anxiety throughout the task, even when the mathematical concepts 
were being well worked.  

Keywords: Mathematics, music, statistics, task, multimodal narrative. 

1 INTRODUCTION  
Several studies indicate that the music has benefits in student learning and that there are several 
ways to do so. Music allows us to know, discover, understand, experience and share, and also 
express aspects of the human condition such as feelings, beauty, thoughts, time and space, self-
knowledge, identity, group identity, and can often be a factor of balance [1]. If the purpose of 
education is to systematically develop the mind and abilities of each child, then the music has a 
unique role to play. Musical activities can help students to develop leadership skills, improve self-
esteem, promote the ethics at work, and dedication to excellence. Like any other area of knowledge it 
is necessary to learn to use its language, to think in a logical way and to use even mathematical 
symbols as we become more and more involved in music. 

From the research emerge indicators of the beneficial effects of music on students' behaviour and 
learning [2]. The use of music, as a background sound in the classroom, positively influences both the 
behaviour of children (who exhibited disruptive behaviour) and their performance in mathematical 
tasks. 
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On the other hand, research is already in the sense of perceiving possible articulations of music with 
mathematics and how this articulation promotes positive attitudes towards mathematics. It is intended 
to demystify several beliefs that live side by side with this science [3]. Teachers seek to develop 
effective methods that support math learning for all students. Existing ways of teaching math through 
music are usually only superficial, focusing only on the relationship between mathematics and music, 
such as rhythm counting or learning the fractional nature of note values. Thus, teachers are called 
upon to create and implement more math-based musical activities. The results showed that students 
liked to learn math in the way it was presented. The study also says that what is important is to 
diversify the resources that are used in teaching and music can be one of them. No less important is 
also to mention the function that technology itself can have as a support so that any teacher, without 
specific training in the field of music, can also apply these and other tasks in their classes. 

The interconnection between mathematics and music is so deep and has been felt since the earliest 
civilizations: both in joint areas and in separate areas. The relation between these knowledge was only 
scientifically evidenced, for the first time, with Pythagoras (6th century BC). Pythagoras created an 
artefact - monochord and established relations between the length of the extended string and the 
sound emitted when touched. Two thousand years after Pythagoras arise great mathematicians and 
musicians: Marin Mersenne, Descartes, Fermat and Napier. All contributed intensely to the musical 
understanding, but it was Mersenne who left a valuable legacy in his work [4], which remains the port 
of refuge for so many works [5]. 

Nowadays, math and music are not yet present side by side in the classroom. However, there are 
several studies that point to the benefits of its interdisciplinary [6]. It is pointed out as failing the almost 
no existence of such experiences, as well as materials to work interdisciplinary. They concluded that 
the obtained results allow to guarantee that the musical training has a positive influence on the 
academic performance of the students in the mathematics discipline. The diversification of teaching 
methodology, integrating other disciplines such as music, increases pleasure and reduces 
mathematical anxiety. In general, learning to play an instrument requires discipline, attention, memory 
and good hearing, which can be transferred to other areas. The study concluded that children with 
musical training develop better attitudes and improve math problem solving. The results are in 
agreement with other investigations, where it is concluded that the musical training improves, in 
general, the use of mathematics, (e.g. [7], [8]). 

Although the benefits of interdisciplinary between mathematics and music are unanimous, there is 
also evidence to be bridged: lack of materials. In this sense there is a project - PicaLab - that proposes 
to elaborate and evaluate computational resources, by modules, for the teaching of mathematical 
contents through sound and music [9]. These materials were applied and evaluated and the results 
showed an excellent reception, with very high scores in all dimensions: global, technical, affective-
emotional and evaluation for mathematical and musical learning. In the teaching and learning 
processes it is important to have a common context between the teacher and the student. This context 
should have a high level of meaning for the student. A good candidate for this purpose is art, where 
we include music because it allows us to introduce abstract concepts of mathematics, thus allowing 
the teacher another approach to teaching. The educational system has a conception of mathematics 
as a set of knowledge enclosed within itself, which affects the way in which it can be related to other 
areas. The resolution of routine exercises, following only the indications given by the teacher, create 
an environment in which the student has a passive role, not participating in the validation of solutions, 
nor in the selection of knowledge for its resolution, leaving the student with no room to ask questions. 
Considering the mathematical-music relationship, experiences and activities for classrooms have 
increased in recent years. It is already possible to find web spaces where teachers and researchers 
publish and share different experiences. For example, the European Music Portfolio, which involves 
educational institutions from seven European countries, whose objective is to bring together 
successful classroom experiences in which they integrate mathematical and musical knowledge and 
make them available to teachers from all over the world (teachers of mathematics or music), providing 
the materials and guidelines for use in the classroom. 

Teaching mathematics with music integration can effectively engage students in learning mathematics 
[10]. By creating a highly motivational environment for students, music is used as a sugar cover to 
learn concepts in math. Students' attitude and confidence about mathematics can be increased and 
their anxiety about this subject can be reduced. 

4651



2 METHODOLOGY 

2.1 Research Question  
This study started with the following research question: how does the use of Music, as an educational 
resource, contribute to the teaching process of Mathematics? This question is subdivided into sub-
questions: What are the contributions of the use of music, as an educational resource, in promoting 
the teaching of mathematical contents? To what extent does the articulation between mathematics 
and music increase student motivation in learning mathematical content? 

2.2 Objectives  
However, the objective of this study is only focused in the search for indicators that allow us to 
understand if the application of tasks, which integrate mathematics and music, promotes the 
motivational increase of the students, reduces the anxiety of the students, demystifying the beliefs 
created in relation to the mathematics discipline. 

2.3 Construction of the Task  
The Task I can be applied as a task to start the study of statistics as well as a task review if the 
content has already been taught. It is adequate for students of the 9th grade, with or without basic 
musical knowledge, although it can be applied in the previous grades (with minor adjustments) and 
secondary education. 

The first part of the task, the part in which the student composes his music, was based on four 
concerns: appeal to creativity; sense of freedom of choice (do not restrict the student's creativity); no 
basic musical knowledge was required; the music that the students built would be enjoyable. Thus, 
taking into account these four guidelines, plastic art was integrated, and students would be invited to 
choose 7 colours for each of the letters indicated (from A to G) and to colour their respective space. In 
fact, at the music level, they are identifying each note with a colour.  

Taking into account the moment of listening to the music composed by the students, as a high point, 
to which motivation relates, the task followed some rules, so that construction of students was 
enjoyable. When students begin to paint the eight lines, with eight boxes each, they always have a 
rule that precedes that choice. In fact the student composes the melody, but musical accompaniment 
is common to all music. For example, the first compass (corresponding to the first line) is followed by 
the C major chord, which is composed by the notes C, E and G. Thus the rule to paint the boxes, 
given to the student was in the sense of only choose between these three notes, that is, choose 
between three colours. The second measure has the G chord in this situation (composed by the notes 
of G, B and D). The same happened in the eight bars (eight lines). The original melody of each 
student thus had a random but conditioned choice. 

After this creative moment provided to the students, it will be necessary to translate the boxes and 
colours into the musical language. Each box corresponds to ½ time, reason why each student will 
make the composition of 8 bars, each with 4 times. The accompaniment (same for all the students) is 
made following the chords (C, G, C, G, F, G, Am, C). The melody is composed by each student. 

It is up to the teacher to write the score, and if it so wishes, to "play" the student's music on a 
keyboard. Alternatively, through a digital application, you can "play" the student's music using the 
computer. In case the teacher and students do not have musical training, a way of listening, in real 
time, is the composition of each student (being able to choose the instrument and the rhythm), using 
Scratch (free programming language). This approach is presented on the last chapter: final 
considerations.  

2.3.1 Mathematical Contents 
The content that has been subject to revision belongs to the field of organization and data processing. 
Learning contents to be remembered: Absolute and relative frequency; Frequency tables; 
Classification of statistical variables; Graphical Representations: Bar Graph; Circular chart; Measures 
of central tendency: mean, median and mode. 

At the level of essential learning is intended to interpret and produce statistical information and use it 
to solve problems and make informed and informed decisions; collecting, organizing and representing 
data using different representations and interpreting the information represented; analyse and interpret 
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information contained in a data set using the most appropriate statistical measures (median, mean, 
mode) and recognize their meaning in the context of a given situation; to plan and conduct statistical 
studies that include comparing two or more data sets, identifying their similarities and differences; 
solve problems involving the organization and processing of data in varied family contexts and use 
statistical measures to interpret and make decisions.  

2.3.2 Study participants 
This study was carried out by a mathematics teacher and three classes, with a total of 70 students. 
The application of the task was done in two classes of the 9th grade and an 11th grade class 
(Mathematics Applied to Social Sciences - MACS), as a review task. 

The classes of 9th grade is constituted by 22 students: 7 girls and 15 boys. Two of the students 
present a retention throughout their schooling. No student is repeating the 9th grade. The other class 
of the 9th grade is composed by 19 students: 10 girls and 9 boys. Ten of the students have at least 
one retention along their schooling. Of these four students have more than one retention. Three 
students are repeating the 9th grade and ten students in the class have negative evaluation in the 
mathematics discipline in previous years. The 11th grade class is constituted by 29 students: 21 girls 
and 8 boys. These students do not have mathematics A, but MACS (mathematics applied to social 
sciences).  

2.3.3 Data acquisition  
Data acquisition was made using Multimodal Narratives (NM). This instrument facilitates the research 
work, since it gathers in a single document the various aspects that can be observed in the classroom 
(audio, notebooks, pictures of the painting ...). Once the document has been validated and validated, it 
will no longer be altered (all raw data has already been properly processed) and thus enables it to be 
quickly consulted at any time. Particularly important for the teacher (and even teacher-researcher), 
because allows informed reflections on its practice. The same narrative may serve different research 
objects. Additionally, interviews were also conducted to a sample of students from each of the three 
groups.  

3 RESULTS AND DATA ANALYSIS  

3.1 The School  
The school is located in a suburban area of a municipality in the north of Portugal and is part of an 
educational territory with rural characteristics, most of which are involved in traditional agriculture and 
domestic activities. Part of the population moves daily to provide services at the county seat or to work 
in local small and medium-sized enterprises. This summary description thus configures a community 
characterized by low level of education and low training/professional qualification. 

3.2 Application of the task  
The tasks were applied in three classes: two in 9th grade and one in 11th grade. In each of the 
classes the tasks were implemented in two 50-minute lessons, on different days. In the first lesson 
was presented the task and its purpose. The students were challenged to compose a song. In a 
second lesson the students listened to their musical compositions, previously recorded in MIDI format 
and were invited to do the statistical treatment of their music, following the guidelines/information 
provided in the second part of the task. 

The materials produced during the lessons by the students were collected. The work sessions were 
recorded (audio) and the photographic record of some moments of the class was also made. 

Multimodal narratives give insight of a classroom, teacher mediation, and students' work [11]. In this 
work the authors use this tool to understand if the students have engaging in the resolution of the 
mathematical tasks combined with musical tasks. The analysis of excerpts from the multimodal 
narrative together with the interview made to the students allows to highlight the motivation of the 
students to solve the proposed tasks. 

4653



3.3 Multimodal Narrative 
The lessons started with the summary record. The teacher presented the task to the class, giving all 
the indications for the beginning of the lesson. The students began to develop the task. At the end of 
the class, the teacher collected the students' resolutions. The next lesson began with the audition of 
the students' musical compositions. Then the teacher explained the second half of the task: made the 
connection of the subjects taught about the sound and its characteristics, with the program of the 
Physics and Chemistry discipline. After assigning the task, the students explored it, following the 
indicated steps: filling the tables with the absolute and relative frequency; classification of the 
statistical variables of the task; mode, mean and median calculations; construction of the bar graph. 
The pie chart foreseen in the task was not solved in this second lesson, leaving it to individual work. 

3.3.1 Presentation of the task  
After the students entered in the classroom and sat down in their seats, they begin by writing in their 
daily notebook the summary. The teacher after to distribute the first part of the task, on paper, give 
indications about the operationalization of the task. 

Teacher - So ... the necessary stuff are 7 colors! Ok? ... Anyone who does not have it ... if someone 
has only 4 colors, then they can share the colors with the closest colleague ... until they have 7 colors. 
The task is called "My Music". You are composing a song. (...) 

Teacher - You're going to compose a song with 8 compasses. Yours. Original. I hope you enjoy! Then 
you'll do a statistical treatment of your music. This will only happen in the next lesson. It's ok? Today 
we will compose and then do the treatment. Here are the indications: material is colored pencils ... or 
something else, as long as they are 7 different colors. On the right side they begin to do ... associates 
a color to each letter. Each one chooses its color. It's ok? 

Students begin coloring. The teacher reinforces the indications: 

Teacher - Did you get the idea? ... 7 colors ... the letter A will be the blue color (or the one you 
choose), the B... out there. Yes? 

The students continue the task. (…) 

Teacher - Have you painted the 7? ... then: second step! You have 8 sets of 8 boxes to paint to your 
taste, but following rules! 

Teacher - So, rules: for each line... The first 4 boxes have to be painted with the same color. Calm 
down... do not start painting! 

 
Figure 1. First line with 8 boxes and possible colors for this line. 

Teacher - Second rule: the other 4 boxes you can paint the color you want: all different or not; 
repeating the first color - the first four - or not! Third rule: You can only choose colors from the 
following groups in each row. For example, look at the first line! The first set of 8 boxes. There you 
have the letter C, the letter E and the letter G. You go above see the color they put in C, E and G, and 
choose one for the first four. Let's say they choose C. All right? Paint the first 4 boxes with that color ... 
the first 4 only! The other 4 boxes can paint with this C too if they want, or they can paint with E or G. 
You have 3 colors to choose from in the first line. Captured? (...) So ... let's imagine that I choose, for 
example, here the color C. Write C inside ... because the last rule says: write inside the letter 
corresponding to the color you painted. (...) 

 
Figure 2. Exemple,4 first  boxes painted by a student. 
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The teacher walked the classroom to guide the students who asked for help. The students did as 
requested. 

 
Figure 3. Example of a student's complete response. 

3.3.2 Listening the musical compositions 
The class starts with writing the summary, then they listen the musical compositions produced by 4 
students. The teacher used a Bluetooth-enabled speaker so that the songs would be heard in very 
good conditions. A student's music is heard (and some of the songs were presented). 

After hearing the songs of 3 students the teacher says: 

Whoever wants music…. is very easy. 

Student: I want to! 

Another Student: I want it too. (...) 

Teacher - "Now you just have to do the following: you'll get a pencil, a calculator and a checkered 
sheet, will you?" Let's finish the activity ... whoever wants the music, here behind, write the email 
address. 

The teacher asks a student to help in distributing the second part of the assignment. (...) 

3.3.3 Frequency of a sound 
Teacher - So... the first part speaks there ... statistical study of the musical score. What's a musical 
score? (…) It's a language that musicians use ... they use balls in a certain position that gives the 
note. It's ok? (...) 

 
Figure 4. Example of a sheet of music resulting from the first part of the task. 

Teacher - There is a table that has 3 columns that will make a match between the color, for example: 
each one of you put the color that understood in the letter C. In fact this letter C corresponds to a note. 
You "colored" notes. The third column ... let's see if you remember what you learned in the physics 
classes. 

 

Associates each color with a letter 

 

My music 
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Teacher - Then with me: who can tell me what the sound is? 

Student - It's sound waves ... on a frequency. 

 
Figure 5. Table that matches the color with the note name and its sound frequency. 

Teacher - Everything you are saying has to do with sound ... but what is sound? 

Student - It is the propagation of particles in the air that collide and reach the ears. 

Teacher - That's it ... they come by waves. (...) Sound is even a hearing sensation that with origin in 
objects, objects in quotes. Objects can be musical instruments (the drum is also a musical instrument) 
... when we speak, what is the "musical instrument"? When we talk? When we talk, it also emits a 
sound. 

Student - The vocal chords. 

The teacher points to the sound column and says: here the column ... also emits a sound ... what do 
the instruments, the column and our vocal chords have in common? 

Student - The sound. 

Teacher - But what happens to produce the sound? 

Student - Vibrate! 

Teacher - Vibrate! So ... vibrate and propagate by waves... 

Students - … sonorous! 

The teacher draws a wave on the board and asks: when does this curve repeat itself? When it repeat, 
let me know! 

 
Figure 6. Sound wave, where a cycle is highlighted 

The teacher draws the wave with the marker and stops when the students think that it has completed 
a cycle. 

Teacher - So here we have a complete cycle and then it repeats itself. The number of times it repeats, 
that cycle, has a name ... it's the frequency, okay? When we (if you look at the table) says that there is 
a frequency ... What is the frequency value? 

The teacher asks if they consulted the table and answer. 

Student - 440. 

Teacher - 440 what? ... what is this? 

The teacher writes Hz on the board. (...) 

 

Color Note name Frequency  (Hz) 
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Students - Hertz. 

Teacher - Hertz!...  is the unit of measure of frequency. And what does that mean? 

Student - The frequency of that note... has the frequency ... (...) 

Teacher - Continuing ... what does "the frequency of the A is 440Hz" means? What does this mean? 
That (pointing to the picture) will repeat itself 440 times, when? ... or rather, in how long? This is 
repeated 440 times in how long? 

Student - How many seconds... 

Teacher - One second! It's a second! 

Student - But it's more than a second... 

Teacher - If it is 2 seconds, repeat 880 times. So, on this end table, there's frequency, right? Every 
sound has a frequency, okay? Now it's pure math from now on. When I speak in the notes: C, D, E, … 
out there, I'm talking about a qualitative or quantitative variable? 

Students - Qualitative. 

Teacher - Qualitative! It's a name ... C, D ... I can´t add and divide by two, right? ... But when I talk 
about the frequency of a note, for example 440 Hz, 330, 297 ... this variable, the frequency, is a 
quantitative or qualitative variable? 

Students - Quantitative. 

Teacher - Quantitative! All…. Anything that needs to do calculations, calculate the average, that sort of 
thing, I'll just use the variable that's quantitative, ok? Is it perceived? Ready. 

Teacher - Let's fill the table. Does everyone have their music? 

3.3.4 Work developed by students  

The teacher was to support the students in their works places, so that they would complete the task. 
The main doubts were focused on the calculation of the mean and the median. The table of absolute 
and relative frequencies, the mode and the bar graph did not offer doubts to the students. The teacher 
stapled all the documents produced, for each student, organizing the material. 

 
Figure 7. Last part of the task - building the bar chart. 

Part of the task was done on the board by the students, as an example, to remind colleagues. Note 
that each student had a different set of data to work with. Even seeing the resolution on the board they 
had to in a second phase solve each his own. Here the support given by the teacher in the places was 
indispensable, to see if there were no mistakes. 

3.4 Analysis of Interviews  
The interview was made to 9 students, three from each class where the task was applied. The 
interview was recorded in audio a few days after the completion of the task.  

Concerning questions about whether students play an instrument, not all students have musical 
training, but they like music and would like to learn how to play an instrument (the ones that do not 
play yet). 
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When asked if they also liked math, they also said yes (only one student said he liked it more or less). 

Concerning the degree of difficulty, that is, in the answer to the question "what is easier/difficult/same 
difficulty: music or mathematics?", Students considered that music is more difficult or has the same 
difficulty of mathematics, that is , that music is not easier. 

It was interesting to analyse the response of one of the students who says: "I like music ... and math 
also like, because the numbers attract me, the accounts ... the having to discover equations ... the 
method of reaching solutions to problems attracts me ... Mathematics and music have the same 
degree of difficulty, because although one needs more theoretical and the other needs more practice, 
in both we have to train to get somewhere. The student who said he or she likes "more or less" math 
thinks music is easier. 

When asked if they had already developed any task where music and mathematics were integrated in 
the classroom, everyone answered that they did not. 

Regarding the question of whether they liked to develop the "My Music" task, everyone said yes. The 
justifications were interesting: "Ah ... it was cool. We were having fun ... and then hearing that, I think it 
was fun "; "Yes, I liked it ... because I do not know ... the idea of creating a song just by associating 
random notes and then having to do the statistical analysis ... I found it to be fun and out of the 
ordinary.";  

Everyone agreed that the task did not cause them difficulties and allowed them to remember the some 
contents of mathematics. The part they liked the most was listening to the song they composed. 

When asked about mathematics and music in other math classes in the future, everyone said yes, 
Among the justifications are: "Yes, because we lived together and we heard more music ... I think it 
would be something else, more fun than having something else without being mathematical ... having 
the two things mixed ..."; "Of course ... It's also a bit relaxing way to learn ... we are learning in a fun 
way"; "Yes ... because it adds a touch of novelty to the classes, it's not always the same routine, 
reading the book, doing exercises ... we have something else to do and ... it also involves our own 
creativity."  

4 CONCLUSIONS 
From the present study we can infer that the music can have an important role at the level of the 
behavioral control. In fact, when the task was applied in one of the classes that often presented an 
unsatisfactory behavior, the students were calm, concentrated, completely involved in carrying out the 
work proposal, contrary to what they usually do. All students completed the assignment within the 
stipulated time. It was precisely in this class that the critical episodes of the application of the task 
were analyzed in this work. This state of mind, characterized by little anxiety and by a true involvement 
of the students, remained throughout the task, even when the mathematical concepts were being 
worked on. 

From the analysis of the various episodes described in the multimodal narrative, we can see the 
enthusiasm with which the students received the task. The students were curious to contact with the 
music they had just composed. Although they only learned it in the second class, the motivational 
increment achieved at first remained intact, reflecting the conclusion of the task (statistical treatment of 
the music that each one composed). These data have confirmation, explicitly, in the conducted 
interviews. All the students mentioned during the interview the desire to have this kind of tasks, 
integrating mathematics and music, which confirms the motivational increase associated to the 
application of this type of task. 

Furthermore, both the 9th grade and the upper secondary (11th grade) classes performed the tasks 
with the same enthusiasm, which suggest that this kind of task also can be applied to students with 
different years of schooling. 

5 FINAL CONSIDERATIONS  
In this study, the mathematics teacher who implemented the task has a musical background. If the 
teacher does not have this training and wants to apply this type of tasks he may need support from 
another teacher with some musical background. In this sense, this support can be given by the 
teacher of musical education (all Portuguese schools have at least one). 
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This difficulty can also be overcome through specific training programs, allowing the professional 
development of teachers. There are sets of pre-professional development interventions to help 
teachers using computational thinking and programming as a didactic tool within other subject areas, 
including math and music [12]. Computing technology is ubiquitous and is associated with changing 
strategies to answer questions and solve problems. 

In the scope of interdisciplinary between mathematics and music, the implementation of tasks can 
sometimes bring obstacles to its effective application. In the task "My Music", the passage from the 
first to the second moment has as a necessary condition to be able to translate a series of information 
written in non-musical language into musical. 

If the class is composed of students with musical training, they can play the music directly from the 
score, in the classroom, using a musical instrument (or even a virtual piano). If the maths teacher has 
musical knowledge (or articulates with the music education teacher), the task can be implemented as 
presented in this paper. But if the vast majority of the students and the teacher do not have this 
training, the goal of the task becomes compromised. We have a problem to solve: what if the students 
and the maths teacher do not have enough musical knowledge to do so? 

The resolution of this problem passes, not by the music score (irrelevant for those who do not play any 
instrument), but by the creation of a file with the music, or a "reader" of music using the Scratch 
software. Therefore a computational algorithm was developed that transforms each "box" or set of 
boxes into a sound and all together the whole song, available at https://scratch.mit.edu/projects/ 
282536216/ 

If both, teacher and students do not have musical knowledge, the scratch can help to complete the 
task. In a very easy way, introducing in the aforementioned program (available online) the letters 
chosen by the students for each box, after the letters insertion in the boxes the program plays the 
music composed by students. 

Scratch is free, intuitive and quite easy to use. This type of tool allows to work skills related to teaching 
mathematics, namely the articulation of symbols, identification of regularities and construction of 
models. On the other hand, didactic strategies could be developed by associating mathematics and 
computational thinking. Traditionally, the contents are taught in each discipline in isolated ways which 
often makes learning difficult, making the learning process limited [13]. 
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