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RESUMEN

ABSTRACT

Muchas veces, el estudio del objeto sonoro en  Often, the study of sound objects within the las aulas se acaba simplificando a la enseñan-classroom context tends to be oversimplified 

za en la música como concepto artístico. Sin 

by focusing solely on teaching music as an 

embargo, hay un gran campo que, poco a 

artistic concept. However, a burgeoning area 

poco, se está explorando: el estudio sonoro 

of exploration lies within understanding sound 

como método de conocimiento del entorno. 

as a means to comprehend our environment. 

El siguiente trabajo aborda esta cuestión 

This paper delves into this realm by present-

poniendo sobre la mesa diversos autores y 

ing insights from various authors and educa-

educadores que han tratado el campo de la 

tors who have engaged with the field of 

educación acústica, configurando así una 

acoustic education. Consequently, it estab-

base conceptual que nos permita entender 

lishes a conceptual framework that elucidates 

cuáles son los beneficios entender el  soni-

the societal benefits of sound comprehension 

 do -desde el punto de vista social-, y en qué and our current positioning within this 

punto nos encontramos. De la misma manera, 

domain. 

no podríamos hablar del estudio sonoro sin 

Moreover, any discourse on the study of 

mencionar la mediación tecnológica y, en este  sound necessitates an acknowledgment of caso, nos centraremos en el uso de dispositi-technological transmission. Specifically, this 

vos móviles. Una diferencia a la educación 

discussion centres on the utilization of mobile 

acústica convencional es que no trataremos al 

devices. Unlike traditional acoustic education, 

dispositivo tecnológico únicamente como un 

our approach here doesn’t view technological 

emisor de sonidos, sino como herramienta 

devices merely as sound emitters; rather, they 

clave en las aulas para elaborar actividades 

are pivotal tools in the classroom for design-

que pongan en relieve la importancia del 

ing activities that accentuate the significance 

paisaje sonoro. 

of the soundscape. 

La segunda parte de este artículo, y recogien-

The latter segment of this article builds upon 

do las ideas introducidas previamente, se 

the aforementioned concepts and presents a 

mostrará una propuesta de actividad median-

proposal for an activity utilizing the  Echoes 

te la aplicación Echoes disponible para 

 application, which is accessible on mobile 

dispositivos móviles.  El objetivo de esta 

devices. The objective of this section is to 

sección es demostrar que el uso de herra-

illustrate that incorporating technological 

mientas tecnológicas, como un teléfono 

tools, such as mobile phones, can offer 

móvil, puede ser positivo para el alumno, 

positive avenues for students, aiding them in 

ayudándole a entender mejor su entorno. 

gaining a deeper understanding of their 

surroundings. 
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Introduction

Our relationship with the sound environment entails a connection not only with the place in question but also with our own identity and what we expect from it. This fact becomes immensely important when considering that, akin to any element of identity, our comprehension of the territory shapes our conception of the self. Therefore, isn’t it desirable to have a deeper understanding of our sound environment for a profound interpretation of it? If understanding our sonic landscape leads to the enhancement of our individual and collective experiences with it and its components, shouldn’t this be a task developed from an early age? 

These issues, raised by Murray Schafer in the 1970s, are still in the process of development and implementation, a trend that has gained significant momentum in recent years primarily due to the various methods provided by current technology. This is where the significance of this work lies, as it internalizes these issues and utilizes the support of ICT tools. 

This article is structured in two parts. The first part encapsulates three key elements within sound studies in education, following the ideas put forth by authors such as Schafer (1964, 1969), Llorca (2017), Porta (1998), and Alcázar (2014). In this manner, we will discuss acoustic education and the role of the teacher. Subsequently, shifting to the student’s perspective, we highlight the relevance of listening and the transformative aspect of being reflective about our environment. The third element adds a discussion on the aesthetics of listening and the social implications that can be attained. As can be argued, this first part delves into, from a theoretical standpoint, sound education, sociology, anthropology, and ecology with the aim of demonstrating that sensory studies are intrinsically linked to our most tangible reality and, therefore, are susceptible to conscious modification. 

The second part applies the aforementioned elements in a proposal for dynamic exercises to be implemented in classrooms using the  Echoes application. This tool enables the fixa-tion of sounds at one or more points on a digital map so that when a student – equipped with the installed application – passes through these areas, the sounds are played via geolocation.  Echoes allows us to explore space, modify the sound environment of a place, or develop playful educational activities, such as the joint proposal with Professor Joan Vidal’s “Realitats Sonores Augmentades,” which will be subsequently elaborated in more detail. 

Acoustic Education 

In a very definitive manner, Schafer indicates:

For the new music educator (…) it will be more important to have knowledge about the thresh-olds of pain [in terms of human auditory perception] than to concern oneself with whether the devil still lives in the tritone. It will be more in their field of interest to become a member of the International Society for the Suppression of Noise than of their Local Registered Music Teachers’ Association. (1969: 4)
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These words signify a statement of intent regarding the importance of incorporating sound studies into music education. Similarly, it reflects the profile of this new educator towards the pedagogical aim of establishing a correct relationship with the environment, as reflect-ed in Schafer’s reference to the fight against noise. 

Firstly, it is essential to reflect on why we should study our acoustic territory and its causal-ity focused on students. Llorca’s project on the re-signification of the sound landscape in the coffee region of Colombia highlights the importance of spatial and sonic recognition of the territory. In the research, participants were invited to listen to their surroundings, and as was noted, “[the participants] discovered that the territory is not silent; it has a soundtrack that accompanies their daily lives and is the distinctive seal of their cultural heritage” (2017, p. 260). 

As we can observe, the action preceding reflection is the teacher’s invitation to their students to become listeners, to engage in an exercise of listening, through which those elements that go unnoticed take on a more significant role in our environment. This practice has already been analysed by Schafer with his theory of figure and ground. Here, the author extrapolates this concept from the visual arts, where depending on the intention and where the viewer focuses within a painting, an element transforms into either background or figure – depending on whether it stands out, respectively, to the viewer’s eyes (1969). 

This is fundamental for constructing the sound landscape around us and, in educational terms, is the cornerstone for developing and educating students, as without this capacity to make the sounds around us into figures rather than background, we could not later reflect on them or comprehend more about our territory. 

Authors like Porta reflect on the act of listening to a sound space, indicating that certain factors influence listening, such as socio-cultural factors and the subject’s own traits. This socio-cultural factor not only refers to the contemporaneity of the subject’s existence but also their historical memory and personal experiences. All these elements determine “the predominantly cognitive sphere from which perception and expectation towards what is heard will arise” (1998, p. 6). Therefore, we find that a space has numerous interpretations, and the listener – ultimately a social being – acquires various tools to provide context and meaning to the sonic manifestations of their environment. Considering this, it is important to highlight the significance that sounds in our territory should have in musical education because this not only means that the student can turn a sound from background to figure but also that this exercise helps them acquire more auditory abilities and tools that later invite them to reflect on why we hear what we hear. Pondering the soundscape ultimately means contemplating each individual’s listening method. 

In the same vein, Alcázar discusses the necessary change in the study of sound, questioning a rather static model and replacing it with experience, reflective practice, action linked to reality; a specific path capable of promoting significant and contextualized learning (2014, p. 223). This article aims to delve precisely into the added value that acoustic study 
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carries within classrooms, inviting reflection stemming from the reason to talk about sounds and breaking away from formalistic methods, those whose goal is to achieve a sin-gular vision and therefore based on the study of decontextualized objects – whether artistic or not. 

All of this is represented in classrooms when we observe how a student reflects on their conception, in this case, auditory, and moves away from seeking objective truths or universal narratives, but rather seeks, even unconsciously, to understand and attribute significance to the elements surrounding them. When in a classroom, after the teacher invites students to listen to their environment, conclusions are drawn such as one student finding too much noise while another does not, and a third pointing out that the important aspect is the sound of the birds that were audible at that moment; this is when we can observe the development of critical sound emission and reception capacity. This process is a fundamental exercise within musical education because, while we are now discussing the sounds around us, the development of these auditory competencies also means that students can form critical opinions about the music they hear or produce. Thus, for instance, the more inclination there is towards active listening, the more information can be obtained in the sounds of a musical piece, whether in its formal aspect (melody, rhythm, pitch, forms, etc.) or in its relationship with society and cultural identification. 

Anaesthetized, Active, and Acousmatic Listening

The relationship between humans and the sonic landscape is a bidirectional matter in which both elements modify and construct a joint identity discourse. It is not surprising, therefore, to deduce that listening methods and subsequent conclusions are shaped by our collectivity. Schafer (1967) provides several examples in which individuals from a specific neighbourhood are more inclined to ignore various sounds in their environment, such as traffic congestion, compared to someone residing in a residential area. Similarly, Alcázar discusses an ‘auditory discrimination’ that operates under similar terms (2010). 

The term ‘anaesthetized listening’, derived from Espinosa (2006), precisely refers to this process that shapes our listening based on our individual habits and collective experiences. Consequently, our auditory perception becomes accustomed to ignoring a significant part of sound sources, paying attention only to the contrast that arises when we hear a specific and particular element (such as bells or an ambulance siren). Therefore, it is not surprising that our sensory information captured by the hearing of our space is biased, limit-ed, and even incomplete. Considering this, one might ask whether general education (or specifically musical education) is giving this fact the importance it deserves. 

It is against this trend that we are discussing the correct implementation of a ‘sound ped-agogy’, a term that – as we are observing – not only encompasses the physical characteristics of sound but also its sources, configuration, and our method of listening. In fact, education in this sensory aspect has already been addressed by authors like Schaeffer or 
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Alcázar, where the latter would argue that there are three manifestations present in this phenomenon: 

The sensorimotor aspect (which is the attention to sound), the symbolic aspect by which sound acquires meaning, referring to something beyond its own materiality, and the structural, constructive aspect – every sonic construct entails a certain temporal order, a relationship between them. These three behaviours or universal manifestations present in the human-sound relationship coincide with Piaget’s description of three forms of children’s play: the sensorimotor play, symbolic play, and rule-based play. (Alcázar, 2014, p. 227) It can thus be observed that active listening implies developing a series of competencies inseparable from musical education and which can therefore be seamlessly integrated into classrooms. 

Ecological (and Aesthetic) Acoustics

The primary trigger for the current model of (anaesthetized) listening is the layering of acoustic masking, causing many sounds in our environment to get lost within this amalga-mation. The human ear gradually becomes accustomed to attentively reacting only to contrasts and, therefore, maintains a hierarchy where sound sources serve no more than a foundational role. Additionally, another issue within this listening approach is that these layers are becoming increasingly numerous. As a result, greater decibel levels are required to create contrast, leading us to inhabit increasingly sonically intrusive environments where it becomes challenging to even recognize the sources. Schafer would refer to this type of soundscape as lo-fi (low fidelity) (1998). Consequently, in current cities, there is an effect of perceiving auditory presence rather than distance (Schafer, 1967). 

Therefore, the music teacher’s objective is to transform the act of listening into a habitual practice for the student. This notion aligns with Benítez’s opinion (2015) when expressing that studying the soundscape generates the possibility of constructing paths for preserva-tion, re-appropriation, and awareness of the environment. In the same vein, Morón indicates that these types of studies “address numerous geographical, historical, environmental, social, etc., issues organically” (2013, p. 238). 

With this information, we can delineate two important lines justifying why embracing education in sound ecology is necessary. The first of these is that our perception of the concept of “noise” – typically understood as an undesired sonic signal that disturbs – changes, as we can unravel its constituent elements. This shift in our sonic perception can be defined as a change in our aesthetic experience. However, it is appropriate to note that when speaking of aesthetics, a reconsideration of the term should occur as it refers to a comprehensive and naturalistic experience rather than a transcendental one (Regelski, 2009, p. 27). This experience is formed from the conviction defended by Dewey in which any human practice aim-
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ing to achieve an objective relies on reflective thinking before, during, and after the action. 

Thus, we find that the aesthetic experience is “a qualitative and affective sensation of unity that ‘permeates an experience’, something opposed to what ‘is in works of art’.” 

Consequently, making students aware and allowing them to experience this aesthetic change leads them to what Alcázar points out as “practical wisdom” (or phronesis), which is the ability to think about how and why we should act to change things (2013). As a result, we might encounter students who are much more aware of their environment and who reflect on how to improve it. 

The second point reflects on the effect of studying the soundscape from the perspective of more tangible consequences, i.e. the conscious modification of our environment based on our learning. Schafer likened the proper study of sound at early ages to the consequences of preventive medicine. Therefore, as the author explains, it is more beneficial to educate children properly about sound and their environment so that they understand they are part of it and can therefore improve it, rather than constructing sound-reducing elements in a house with the aim of isolating ourselves from sound (2001). 

TIC Resources and Teaching Staff: (Re)production in Classrooms It is worth noting that according to data obtained from a survey of music teachers in Cata-lan schools, the use of ICT (Information and Communication Technology) remains rela-tively unexplored and is not the most widely utilized tool in classrooms (Moncada & Casals, 2020). The same study indicates that younger teachers with greater technological training are more inclined to use these tools. We are therefore facing a shift in teaching practices driven not only by generational turnover but also by what authors like Canales (2007) point out: that ICT helps achieve objectives effectively and should be efficient in providing ad-vantages over traditional resources. Additionally, the positive attitude of teachers towards technological resources encourages their integration into their teaching practices (Ramírez, 2012). This increasing trend aligns with the reality of students’ use of electronic devices for their studies. This is supported by the work of López and Silvia (2016), indicating that 75% 

of university students use electronic devices for academic purposes, and Alejandre (2017) emphasizing the growing prevalence of mobile device usage in classrooms. 

In our specific case of sound studies, a brief note should be made regarding the use of electronic tools: as mentioned earlier, sound studies are often confined to the study of music. 

Moreover, it is not just that sound studies remain largely invisible; rather, the study of music is predominantly approached from the perspective of receiving works or songs. This limits the potential of using a mobile device in the subject to a mere portable music player, thus missing out on the actual potential of these devices for educational purposes. 

In this regard, teachers can explore and introduce activities in the classroom where students transition from being spectators to producers, representing a significant advance-ment considering the earlier sections of this article. Rodríguez highlights this aspect by 
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stating that “the creation of soundscapes compels students to analyse the origin of sounds, the space where they occur, and their characteristics” (2017, p. 158). Consequently, students acquire new critical skills associated with their environment through listening. Additionally, Alcázar points out that implementing the study of soundscapes develops a series of skills, primarily in two axes traditionally associated with music education: perception and expression (2010). As can be seen, we are bringing together two highly potent and immensely beneficial trends for teaching: sound studies through mobile devices. 

 Echoes: Geolocated Sound as an Educational Tool Echoes is one of those applications that, while not specifically geared towards the educational realm, can be highly interesting for crafting teaching activities due to its functional-ity and accessibility. This tool’s premise is to locate points on a digital map (akin to Google Maps) and link sounds to these points. This initial step is necessary to carry out the play-back function, which in this application automatically plays sounds when someone passes by these points. 

Founded in 2014 by Dr Josh Kopeček, an expert in music composition, this application has evolved to offer increasingly sophisticated features for sound, including spatial sound or 3D aural immersion. Emphasizing mostly free and ad-free usage, a cornerstone of this application, is crucial for conducting activities with students, ensuring easy access and preventing unwanted disruptions. As educators, it is vital to explore the potential utility of geolocated sound and its educational applications. Referring back to the theoretical foundation outlined previously, it signifies a fundamental shift in fostering active listening skills among students. 

As indicated, our ear functions on contrasts, and it is here, through the ability to modify and/

or create contrasts, that we note its significance. If one of the exercises proposed by Schafer for auditory development was to walk through our environment paying special attention to the sounds it contains, with applications like  Echoes, we can modify the sound sources of these walks, allowing students to reflect on the differences. One common exercise involves imagining how an urban noisy environment would be without so many vehicles. Now, we can empirically conduct this exercise by creating several points within our walk where na-ture sounds abound and vehicular sounds are eliminated to create contrast. Following this activity, reflection can be encouraged on which environment is more understandable, the quantity of sounds, the difficulty in distinguishing sources, and even methods to improve our environment (an exercise closely related to the concept of acoustic ecology). 

Another comparative exercise could involve “sounds from the past.” Here, instead of locat-ing more naturalistic sound sources, we would place sound constructions based on a historical context of the territory. For instance, using the material obtained in the work carried out for the town of Amposta where the sound environment of the market square in the early 20th century was simulated (Maldonado, 2020), placing these sound creations at various 
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points in the square to conduct educational tours where one can sensually experience this temporal change through sound. In this activity, in addition to the act of listening and com-parison, we combine educational areas because understanding these sound constructions correctly would require historical and social contextualization. Thus, with these dynamic activities, we can integrate sound education, environmental knowledge, and history. 

These two examples of activities showcase a fraction of the potential of this tool in a classroom. However, in these instances, the students would solely act as recipients of sounds, and as argued earlier, it is crucial for students to also take on the role of “sound producers.” 

Therefore, the following section explains the activity “Realitats Sonores Augmentades” 

proposed by Professor Joan Vidal. 

 Echoes: “Augmented Sonic Realities” in Early Childhood and Primary Education As previously indicated, this activity aims to establish a much more dynamic dialogue through the creation of sonic spaces. Therefore, the goal is to bring students closer to sensory experimentation through its creative and receptive aspects. To achieve this, it is essential to have a proper understanding of the  Echoes environment and the steps to follow. 

Additionally, this activity is designed for students to interact with each other. Ideally, if one creates a sonic journey, another should be able to reproduce and experience that exercise. 

First and foremost, it’s crucial to understand that the  Echoes platform is divided into creators and users. Both profiles are free, but creators have the ability to craft these sonic journeys, while users can only play them back on their mobile devices. Another distinction is that creators need to use a computer to build the activity. No specific program installation is required, but the option to create is not available on mobile phones or tablets. 

Figure 1: Detail of the  Echoes creation map screen. Source: own creation. 
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Figure 2: Shape created using the line tool. Source: own creation. 

The activity proposed by Joan Vidal is akin to the classic memory game where students will have to “find songs” in their surroundings. For this purpose, one student will create these sound capsules spread across the map, while another will have to identify the point where the same song is repeated. This activity, which could be classified under gamification, aims, on one hand, to delve into understanding the environment and encourage active listening. 

On the other hand, it involves incorporating a common element in students’ lives, such as the use of mobile devices. 

As explained earlier, the first step is the creation and implementation of these sound capsules on the map. This task should be carried out by the student using the  Echoes website after user registration. This section involves selecting the specific area on our map where we want each sound to play, aided by the three symbols seen in the top left corner of Figure 1 (the line, the polygon, and the circle). These tools allow us to draw an area on the map with the chosen shape – in the case of the polygon or the circle. In contrast, the line allows us to draw a freeform outline that will be completed when the points are joined (as seen in Figure 2). This area will be the one that, when the player enters the marked limits, will automatically play the selected song. 

It is advisable to instruct the student creating the route to use large and not closely spaced areas since geolocation can have difficulties when playing the sounds. Likewise, the process should be supervised to ensure that the selected spaces are accessible. Once all the points are created, the platform allows the creation of a QR code, which can be shared with the rest of the class to scan. The application will load the content of the map, enabling the activity to be carried out. Although the proposed activity was the ‘memory game’, students can be encouraged to create other types of dynamics ranging from including ambient sounds, as seen earlier, to narrating stories or tales. 
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An example in this direction is the activity conducted in the 2019–2020 academic year by the Year 8 students at Les Margues Institute (in Calldenetes) for the Classical Culture subject, where they created a ‘mythological tour’ through points around the institute that played classical myths narrated by the students themselves. 

 

Figure 3: Map of the mythological walk created by students from INS Les Margues. Source: own creation. 

Final Discussion

The theoretical framework presented here constitutes a compilation of reflections drawn from various authors, aiming to construct an original discourse regarding sound studies and their application in our daily lives. Despite being a topic addressed for over fifty years, it still lacks the necessary dissemination for widespread understanding and the development of new theories. By directly applying sound studies to the educational realm, this article aims to build a theoretical path that evolves with emerging research, intending to as-sist new educators who, in turn, will impart this knowledge to their students. This knowledge transmission chain not only underscores the necessity of academic reflection on sonic perception but also highlights the importance of maintaining a multidisciplinary connection within the humanities field. 

The theories and trends of thought presented herein reflect a clear need to focus on teaching knowledge that encourages student reflection, as evidenced in this work through the progression towards acoustic ecology via active listening. In fact, students being capable of questioning their environment and developing an awareness of sound emissions is an issue Schafer has already raised in his early works on soundscapes. 

Similarly, the other topic addressed – the use of mobile devices in classrooms for educational purposes – signifies another developing trend requiring reflection from both an academic perspective and by educators. In this article, we have taken  Echoes as a reference application to facilitate knowledge transmission with students. Firstly, it demonstrates that the easy accessibility of such tools equips educators with an additional element for propos-
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ing activities that are more engaging for their students by utilizing an object prevalent in their daily lives. Secondly, the change in format allows for greater creativity in activity design, given that the resources provided by current technology offer a wide range of possibilities in education. Having the capability of geolocation, sound space creation, and technological accessibility for an activity that might appear as straightforward as “the matching game” is undoubtedly a benefit which we should leverage. 
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