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Abstract 

Adolescent music preferences revolve around so-called popular music, specifically that 

which is highly manipulated by audio and music production technologies and aimed at 

the mass market. These processes can result in music genres that lean towards sound 

homogenization, a phenomenon that could gradually restrict adolescents’ access to the 

acoustic richness of other music styles that have emerged throughout history. The 

objective of this work was to analyse the music genres favoured by a sample of Spanish 

adolescents (n=464), based on their acoustic qualities (timbre, rhythm and dynamics). 

The results of the automatic analysis indicated a great deal of overlap in terms of sound, 

which corroborated the homogeneous character of the genres. This calls for an approach 

to secondary music education that helps preserve musical richness and stylistic variety 

in the classroom.  
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Music Education In The Digital Age: Challenges Associated With Sound 

Homogenization In Music Aimed At Adolescents 

The digital era confronts us with many challenges derived from the 

technological drift that is currently expanding in our lives. Education and more 

specifically, musical education does not escape to this trend that we must know in depth 

in order to understand its value. However we also must dare to mark its limits to 

preserve the value of the cultural and artistic diversity that nursed us until today. As we 

will see throughout the present work, musical education is facing a difficult challenge 

due to the homogenisation produced by technology. 

Authors such as Hargreaves and North (1997), May (1985), Mills (2000), 

Tanner et al. (2008) and AUTHOR (2020a) have established that the genres favoured by 

adolescents can be categorized as popular music. Specifically tracks made up of 

recordings and aimed at the mass market. These characteristics will be explored in 

greater detail at a later stage. 

With this in mind, the educational policies of Spain and other countries have 

exhibited a fairly widespread trend towards the inclusion of popular music in the 

curricula of compulsory secondary education (henceforth, CSE) (Isbell, 2007; Väkevä, 

2006; Wang & Humphreys, 2009). This trend is underpinned by factors that go beyond 

a desire to bring content into line with adolescents’ music consumption habits (Powell 

et al., 2019). Teaching such music genres has many benefits in terms of motivating 

today’s young people to learn (Flores, 2007; Springer, 2016). However, other studies 

have warned of the potential problems associated with addressing these genres through 

a non-rigorous approach that fails to take audio and technological aspects into account 

(Abramo, 2011; Georgii-Hemming & Westvall, 2010; Green, 2006; Koizumi, 2002; 

Mantie, 2013; Woody, 2007). Having in-depth knowledge of the characteristics of 

popular music is therefore key to offering a meaningful learning experience, and thus 

constructing quality education. It is important to be in a position to answer the 

following questions: What are the traits of these music genres? What artistic value do 

they hold for tomorrow’s society? How can their musical and acoustic characteristics be 

exploited in CSE classes? 
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To answer some of these questions, it is first necessary to characterize the styles 

that adolescents listen to most. This is no straightforward task. Especially, given the 

speed at which popular music genres and the fashions and trends of the music industry 

are changing (Mauch et al., 2015), and the fact that, despite the growing trend towards 

globalization, such genres differ from one sociocultural context to the next (Achterberg 

et al., 2011).  

 

In light of these observations, the music styles favoured by adolescents belong to 

a specific category of popular music, which is defined by the following common 

characteristics: they are designed for mass distribution, they are easy to consume –both 

economically and cognitively, due to the cultural knowledge they require– and they 

have been created through mass technologies; that is, artistic production systems that 

involve studio recording, duplication and mass distribution (Pouivet, 2010). The 

resulting “phonographic works”, which are unique and made up of recordings, therefore 

differ from other music styles based on musical performance and writing, since they are 

the result of creative processes that are specific to music recording1 (Burgess, 2013). 

They are not limited to capturing a live musical performance as faithfully as possible, 

but rather construct an individual sound ideal that is reliant on recording techniques and 

processes (Eisenberg, 2005).  

Even though these observations are already known, it is important to highlight 

them. Because they advocate that the analysis and study of the music of preference 

within the teenagers should not be limited by its compositional and interpretive 

dimensions; rather, the technological dimension is crucial to understanding and 

addressing them effectively in CSE curricula.  

Sound manipulation processes can be determining factors in an individual’s 

music experience, since our music consumption habits have been shaped by the 

recording industry for decades (AUTHOR, 2020b), through the figure of the music 

producer. This agent, who plays the role of intermediary between musician and 

audience, adapts musical ideas to consumer habits (Hennion, 1989). To achieve this, 

                                                 
1 Despite the fact that production processes are used in the majority of today’s music recordings, 

including genres such as jazz, rock and classical, the settings and application procedures are specific and 
different for each style and genre. This research has focused exclusively on the models applied to the music 
styles most listened to by adolescents. 
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producers make use of the technological resources of recording studios, thereby 

transforming the way music is made and listened to (Milner, 2010). 

For example, the use of techniques such as compression, which reduce the 

dynamic range of performances to generate a heightened sense of sound pressure in 

listeners (Deruty & Tardieu, 2014). This practice has been applied to a variety of music 

styles and genres, especially during the so-called “loudness war”2, in the radio and 

recording industries. Over time listeners have become used to a hypercompressed 

sound, which is essential these days and perfectly suited to playing music in noisy 

environments (Devine, 2013) and on mobile devices (Ronan et al., 2014).  Due to the 

change in adolescents’ music consumption habits, hypercompression has become a 

standard with its own characteristics. Another example is provided by DAWs –Digital 

Audio Workstation–, which created new aesthetic trends, associated with the home 

studio sound (Harper, 2014) and promoted the use of “humanization” tools such as the 

shuffle, which generates rhythmic irregularities to make mechanical, electronic or 

digital performances sound more “human”. Conversely, there are rhythmic correction 

tools, such as Beat Detective, and melodic correction tools, such as Auto-Tune, which 

are widely used in music aimed at adolescents (Danielsen, 2017).  

In recent decades, these and other sound manipulation techniques have been 

used to generate musical aesthetics defined by mainstream sounds and controlled by 

major record labels (Théberge, 2001; Juan de Dios & Roquer, 2020). In short, the “age 

of representation”, in which the musical experience focused on live performances, has 

been abandoned and given way to the “age of repetition”, in which music is defined by 

recordings (Attali, 1985). These days, what leads adolescents to identify and favour 

certain music genres also lies in the standardized audio manipulation techniques3 typical 

of record production (AUTHOR, 2020b). The repeated use of particular protocols of 

sound manipulation has habituated the youth to new sounds that they have gradually 

internalised as quality standards. Knowing how the adolescents musical preferences are 

                                                 
2 Radio studios and the recording industry developed compression techniques that generated a 

general sense of acoustic power, without exceeding the decibel limit that applied to stations and recorded 
music formats. This apparent sensation of intensity acted as a magnet for the stations that applied it and the 
recordings that incorporated it, and was used to increase audience numbers and stand out from the 
competition. 

3  It is important to note that music production techniques are constantly changing. Thus, 
“standardized audio manipulation techniques” are not an entrenched concept, but rather trends that endure 
in a standardized fashion for a certain period of time, but that end up transforming over time. 
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constructed is therefore considered essential in order to provide them with meaningful 

learning within the framework of formal education. Especially when we take into 

account that all of this has resulted in a certain amount of music homogenization, since 

the recording industry has set the standards for how mainstream music should sound 

(Peterson & Berger, 1996). It is true that the golden age of the major labels, which used 

to have total influence over the “sound” of music, has diminished for many music 

genres and styles in the last 20 years; independent releases via music streaming 

platforms such as Spotify and SoundCloud and the explosion of social media platforms 

such as TikTok often lie beyond the historical influence of the major labels. But most of 

the music favoured by adolescents continues to be produced and distributed by 

mainstream record companies, which is why this research examines the relevance of 

their influence on the musical behaviour of adolescents. 

Thus, this work aims to shed light on the potential consequences of the sound 

homogenization process in the genres most listened to by adolescents. The influence 

that record labels exert over the sounds trending in the media shape young people’s 

music interests and habits, so we run the risk of losing sight of the sound diversity 

presented by other music styles. To that end, this phenomenon should be taken into 

account when planning music curricula. The role of the teacher is crucial when it comes 

to addressing such genres in the curriculum and the need to combine them with a 

broader, more varied repertoire. The music trends observed in Spain are not unique; the 

possibilities and limitations of music education in this country can be extrapolated to 

international music education research. 

Objectives 

The aim of this work was to analyse the acoustic characteristics of music 

preferences among Spanish adolescents, to identify the homogeneous characteristics 

created through music production techniques and to develop an educational approach 

designed to preserve the richness and stylistic variety of music.  

To achieve this, several specific objectives were set:  

 To identify the music preferences of the adolescents in our sample;  

 To identify the audio characteristics shared by these genres, in terms of 

acoustic qualities (timbre, rhythm and dynamics);  
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 To develop, based on the results, an approach to CSE music education 

designed to guarantee more diversity in terms of sounds and styles. 

Methodology 

This study used a non-experimental exploratory ex post facto design.  

Sample 

The participants who made up the sample for this research were adolescents 

attending secondary schools in Barcelona metropolitan area (Spain). Given that it was 

an exploratory study, a decision was made to carry out intentional rather than 

probability sampling (Morse, 1994), in order to obtain a representative sample of the 

population under study and thus correct possible population variability biases (Ávila 

Baray, 2006). To ensure that the sample was representative of today’s Catalan 

metropolitan society, the sample was selected from a number of different secondary 

schools and with different socio-economic and cultural characteristics (Corbetta, 2003). 

Thus, the sample consisted of 464 adolescents (249 girls and 215 boys), with a 

mean age of 13.27 years (SD = 1.342). The participants came from six secondary 

schools in Barcelona metropolitan area. The sample was divided as follows: 

 119 students (25.6%) from two schools with a high socioeconomic status and a 

highly homogeneous sociocultural profile; 

 214 students (46.1%) from two schools with a medium socioeconomic status 

and a more heterogeneous sociocultural profile;  

 131 students (28.3%) from two schools with a low socioeconomic status and 

broad sociocultural diversity. 

All those surveyed participated on a voluntary basis and signed an informed 

consent form. All their data were processed using identification codes to preserve the 

anonymity and confidentiality of the results, in accordance with the conditions of the 

Belmont Report and the Code of Good Research Practices (2010). 

Tool: Automatic Analysis and Calculation of Descriptors 

Automatic analysis, based on tools such as Sonic Annotator, Python and R, 

consists of the systematic extraction of acoustic parameters calculated based on the 

audio of each piece of music, which makes it possible to identify shared audio 

characteristics (Kassler, 1966; Lincoln, 1967). In this work, the analysis focused on the 

audio characteristics that affect timbre-related, rhythmic, metric and dynamic aspects.  
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To optimize the automatic analysis, the files that made up the sample’s audio 

collection were trimmed. To achieve this, 30-second clips, located around the second 

third of each song (where, as a general rule, the climax lies in mass-market music) were 

analysed. Audio clips lasting 10, 30 or 60 seconds, extracted from the middle part of a 

song, are sufficient to characterize the type of music in question (AUTHOR, 2009). 

This method made it possible to reduce the size of the data set and the computational 

cost without reducing variability and representativeness. Finally, we compiled a total of 

645 audio clips from the participants’ favourite songs, determined from six open 

questions in which they were asked their three favourite songs and their respective 

authors. To guaranty the representativeness of the results, we have worked with audio 

files in compressed AAC format (256 kbps), which is one of the most used by online 

music platforms such as Apple Music or Spotify. For that, the sound engineers 

responsible for the recordings carried out specific mastering processes. 

The songs were divided into four categories according to the number of times 

they were cited by the participants: songs with only 1 vote, songs with 2 to 5 votes, 

songs with 6 to 10 votes, and songs with more than 10 votes. This system helped ensure 

that the number of songs in each category was balanced and consistent. 

Next, an analysis was carried out based on the automatic calculation of audio 

descriptors currently used in the field of music information retrieval. The aim of this 

analysis was to visualize musical aspects related to timbre, intensity and rhythm. 

Specifically, for each of the musical aspects mentioned, the following descriptors were 

used, respectively (Fingerhur & Donin, 2006): 

 Spectral centroid (SC): A measure related to the brightness of a sound based on 

its harmonics (Scheirer, 1998). The higher the spectral centroid, the brighter the 

sound of the song and, by contrast, the lower it is, the less bright it will be. 

 Inter-onset interval (IOI): A measure related to the interval between the beats of 

the audio clip analysed (Allen & Dannenberg, 1990). IOI is used to analyse the 

time that elapses between each onset (the beginning of a note in an audio signal).  

 Loudness (L): A measure related to sound intensity and its perception by the ear 

to determine the dynamic complexity of the audio clip analysed (Stevens, 1962; 

Pampalk, 2001). It is used to calculate the extent to which intensity fluctuates 
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throughout a song and its dynamic range, thereby indicating the use of dynamics 

processors such as compressors, limiters and expanders. 

Once the descriptors had been calculated segmentally for each audio clip, the means and 

standard deviations of each were obtained. This made it possible to create a compact, 

representative overview of each song and carry out a subsequent statistical analysis. 

Figure 1 shows a diagram for calculating descriptors. 

 

(figure 1) by here 

 

Results and Discussion 

Regarding musical preferences, the data obtained show that the genres preferred 

by the participants were: pop (M = 3.46; SD = 1.311), reggaeton (M = 3.44; SD = 

1.618), hip hop or rap (M = 3.31; SD = 1.432), trap (M = 2.86; SD = 1.618) and 

electronic music (M = 2.85; SD = 1.455).  

With respect to the automatic analysis of the audio files that represented the 

respondents’ favourite songs, the resulting data for each of the three descriptors are 

presented below.  

Spectral Centroid 

This descriptor refers to the “brightness” or timbre of an audio clip, determined 

as the center of mass of the spectrum or the balancing point between high and low 

frequencies. It should not be confused with the pitch of a sound. The spectral centroid is 

used to quantify information related to the instruments and equalization used in the 

mixing and mastering process carried out during the production of these songs. 

Figure 2 shows the arithmetic means of the spectral centroid of each sequence, 

calculated frame by frame, and grouped according to the four categories. It shows how 

both the medians (Q2) (represented by the thick line in each box) and the data between 

the 25th (Q1) and 75th (Q3) percentiles (lower and upper extremes of each box), 

remained in the same area, approximately between 2200 and 3200 Hz. These values 

indicate a medium frequency spectrum, which was prominent in all categories.  

It also shows how the minimum and maximum values recorded (lower and upper 

limits of the dashed lines) form a funnel shape that changes from a wider opening (the 

songs with the least votes) to a narrower opening (songs with the most votes). This 
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gradual decrease between the maximum and minimum percentiles was due primarily to 

the lower number of audio clips in each of the categories, since the fewer the songs, the 

lower the variability. However, the mean values and the interquartile range (IQR) of the 

four groups were similar. This led us to confirm that the groups were similar in terms of 

timbre and that the funnel shape described above therefore resulted from the lower 

timbral variability of the most popular songs. Finally, the data expressed with small 

circles were considered atypical values (outliers), and were not taken into account when 

interpreting the figure. 

 

(figure 2) by here 

 

These results indicate that the songs favoured by the adolescents in our sample 

were subjected to very similar audio processing in terms of the equipment used, 

equalization of the mix and mastering, with a tendency towards lower variability in the 

most popular songs, and a balancing point between high and low frequencies of around 

2700 Hz. This homogenization phenomenon is consistent with the opinions of music 

producers who warn of the danger of sound and style homogenization in the genres 

listened to most by adolescents. For example, in research based on interviews with five 

active music producers specializing in popular music and responsible for producing 

music for the major labels, they pointed out that the time adolescents spend listening to 

each song has decreased. Therefore, the style needs to be instantly recognizable and, 

consequently, the sound models applied to recordings need to be very rigid and explicit, 

which leaves little room for variety (AUTHOR, 2020b). In addition, it should be noted 

that, according to studies by Tomatis (1991), these frequencies lie in the same range as 

the “frequency territories” that favour the phonetic comprehension of many languages, 

including English and Spanish. Therefore, given that these are the two main languages 

used in the songs analysed, it is apparent that the sound processing techniques used to 

produce these songs help listeners understand the lyrics. Similarly, this frequency range 

matches the range highlighted by certain microphones designed for recording voices, 

such as the Shure SM58 Dynamic Vocal Microphone, which boosts at 2.4 kHz. 

Likewise, the standard deviations remained in the same area, approximately 

between 800 Hz and 1300 Hz, with a slight increase in IQR in the category “6 to 7 
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votes”, which reached 1400 Hz. As with the mean, the minimum and maximum values 

recorded change progressively from a wider opening, in the songs with least votes, to a 

narrower opening, in the songs with most votes. These results strengthen those obtained 

in the analysis based on the arithmetic mean of the SC, where the songs favoured by the 

adolescents were subjected to very similar audio processing techniques during the 

production process, thereby homogenizing the soundscape that generally accompanies 

them. 

Inter-Onset Interval (IOI) 

The IOI is used to quantify information relating to the rhythm of a song, thus 

making it possible to predict its tempo (if the mean values are analysed) or the 

regularity with which the sounds are articulated (by making reference to the standard 

deviation). Thus, the possible rhythmic differences or similarities between the most 

popular songs can be determined, and this can be used to identify the use of 

quantization and/or programming in said music. 

 

(figure 3) by here 

 

Figure 3 shows the arithmetic means of the inter-onset interval, calculated frame 

by frame, and grouped according to the four categories. It shows how, in all categories, 

the medians and data between the 25th and 75th percentiles indicate a very similar mean 

time between onsets, of between 0.15 and 0.20 seconds. Likewise, the standard 

deviation indicate that both the medians and the data between the 25th and 75th 

percentiles lay between 0.05 and 0.1 seconds, extremely low values when considered in 

terms of a human musical performance. Therefore, it makes sense to assume that, for 

virtually all songs in the sample, the musical performances were rhythmically corrected 

(quantized), digitally programmed or cyclically sampled and reproduced during the 

production process. This rhythmic homogeneity facilitates playback, for example in 

dance sessions where several songs have to be linked together, a growing trend in 

popular music hits between 1955 and 2015 (Roessner, 2017). 

However, the third group (songs that obtained between 6 and 10 votes) 

presented greater rhythm and variability, a finding at odds with the timbral analysis. 

Figure 3 shows how the arithmetic mean and standard deviation were higher in the third 
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group of songs (which obtained between 6 and 10 votes), which was not the case with 

the timbral analysis. This phenomenon could be related to the fact that a certain amount 

of rhythmic freedom is allowed in mass-market music for adolescents. This variability 

can be explained by the presence of different musical genres (pop, hip hop, trap, etc.) 

and distinct sections with rhythmic changes within the same song (introductions, rapped 

parts, etc.). 

Although some rhythmic diversity was observed, the values relating to rhythmic 

variations do not detract from the fact that these genres are highly mechanized since, in 

most cases, they are built on a programmed or quantized rhythmic base.  

Loudness 

Figure 4 shows how, in the audio collection, both the medians and the data 

between the 25th and 75th percentiles remained in the same area, around 10 dB, with a 

very narrow IQR and a medium intensity level that was very similar across all 

categories in the sample. Likewise, the minimum and maximum values recorded formed 

a funnel shape, from the songs with the least votes (highest number and variety of audio 

clips), towards the songs with the most votes, a phenomenon already described above. 

 

(figure 4) by here 

 

With respect to the standard deviation of loudness, Figure 4 shows how most lay 

approximately between 1 and 1.5 dB, extremely low values for the human ear, with a 

maximum IQR of 0.5 dB. Similarly, the fact that it narrowed towards the songs with 

most votes indicates a preference for less variety and greater dynamic homogeneity. 

Thus, the songs we analysed were subjected to very similar dynamic processing 

techniques during the production process, which could be interpreted as a marked use of 

compression in mass-market music for adolescents. In this case, compression of a 

song’s dynamic range could prevent sections with lower sound pressure levels being 

masked by the listening environment (Stobbart, 2017). This repeated use of hyper-

compression is characteristic of popular music production (Taylor & Martens, 2014).  

This dynamic homogenization, for Vickers (2010), may be a consequence of the 

listening habits of adolescents, given that they often listen in noisy environments where 

levels need to be standardized to avoid having to constantly adjust mobile devices 
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(when running or travelling on public transport, for example). It is also important to 

note the wide range of platforms used by adolescents to listen to music, such as Spotify 

and Apple Music, which are usually played on headphones that need this type of sound 

to optimize the listening experience. In fact, Widen et al. (2018) commented that this 

trend towards reducing the dynamic range of mass-market music has led to the 

dangerous habit among adolescents of listening to music that is constantly at the limit of 

the hearing pain threshold. 

In summary, the results of the automatic analysis of the audio clips showed a 

widespread, rigid sound profile, despite the different genres represented. Therefore, it is 

clear that mass-market music genres intended for adolescents share certain standardized 

production techniques that are applied globally, regardless of the music style. The 

characteristics of this unifying sound model relate to the timbral homogeneity, rhythmic 

mechanization and dynamic range compression applied during mixing and mastering 

processes in music production. These sound models will exert a major influence over 

the sounds and aesthetics of new music genres designed for adolescents.  

Conclusions 

First and foremost, this work confirms the trend observed in other research, that 

the music favoured by adolescents continues to be popular music; specifically mass-

market music made up of recordings and including genres such as pop, reggaeton, hip 

hop, trap and electronic music. 

Moreover, the results led us to conclude that these music genres are all subjected 

to standardized audio processing techniques. The testimonies of music producers in the 

work of AUTHOR (2020b), confirmed the repeated use of sound manipulation patterns 

during the recording of these genres. Likewise, according to Théberge (2001), the 

growing incursion of technology in music creation has contributed to the 

homogenization of certain genres, in a market dominated by the mainstream recording 

industry, where the primary goal is mass sales (Peterson & Berger, 1996; Williamson & 

Cloonan, 2007; Burnett, 2008). All this accounts for the results of the automatic 

analysis, which indicated that all songs analysed shared three virtually identical 

characteristics: 

 A timbral homogeneity resulting from the mixing and mastering process of 

songs and whose very aim is probably to avoid rejection by listeners who are not 
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familiar with non-mainstream sounds. In other words, the more standardized the 

music, the greater its market reach. 

 A process of rhythmic mechanization, which facilitates recording (Tanaka et al., 

2005), multi-track editing and synchronization of rhythm processors or 

synthesizers (Danielsen, 2017).  

 A process of dynamic range compression that favours the playback of songs in 

accordance with the music consumption habits of adolescents, such as listening 

to music in noisy environments and using mobile devices (Williams, Geringer & 

Brittin, 2019).  

Technological advances have had a significant impact on music consumption 

(Perona et al., 2014), to such an extent that they now play a decisive role in music 

production and creation (Katz, 2010). This functional adaptation of certain music genres 

to the listening habits of the public is also supported by various studies (Jones, 2002). 

We can state that the musical experience has been transformed in parallel with advances 

in sound technologies; to that end, it is essential to overhaul music curricula in line with 

this technological and cultural trend and thus avoid creating a gap between the musical 

reality and formal education of today’s young people. Thus, there is a need to review 

the methodology used to address the most popular music genres among adolescents in 

the CSE curriculum. Because the patterns of analysis, listening and interpretation 

applied to these genres normally do not differ from those applied to other music styles 

and are therefore not tailored to the specific characteristics of these styles, which are the 

result of the modern recording technologies and techniques applied (Wise et al., 2011). 

To that end, technology offers educators a way of expanding the music genres and 

practices addressed in their curricula (Hein, 2017). However, it should be noted, as 

stated by Savage (2010), that the use of digital technology is generally used to reinforce 

traditional content, and its potential is thus squandered; this is aggravated by the lack of 

resources in many educational centres (Crawford, 2009). In addition, a number of 

studies have reported that they do not reflect the social recognition that exists in relation 

to the use of technology in teaching and learning processes (Crawford & Southcott, 

2017; Peppler, 2010; Liu & Liu, 2017).  

In line with the views of Flores (2007) and Tobias (2012), music education 

needs to approach popular music in terms of the methods used by musicians themselves 
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and the producers who create this type of music; this involves teaching music using 

recording technologies, an area often overlooked in secondary education (Tobias, 2013), 

in addition to the sound models that characterize these genres. Furthermore, according 

to Galera (2011), the almost unlimited options offered by recording technologies can 

help foster creative and cooperative attitudes, thereby encouraging students to develop 

basic skills (Baker & Green, 2013). Thus, music production techniques should be a 

basic prerequisite in a meaningful, valuable music curriculum. 

As an example, a possible educational approach could consist of the inclusion of 

DAWs in CSE classrooms as basic tools for musical appreciation and creation (Green, 

2002). Such software forms an integral part of the musical styles favoured by 

adolescents and is used to adapt songs to the latest music trends through the use of 

sound manipulation techniques, which make them more attractive (Fink et al., 2018). In 

addition, DAWs allow students without extensive musical knowledge or outstanding 

performance skills to create music with impressive results, not a million miles away 

from professionally produced music (Rudolph, 2004). AUTHOR (2019) demonstrated 

how the introduction of DAWs in CSE-level music classes improved the social climate 

and increased students’ motivation, digital literacy and personal competence. Likewise, 

the fact that the musical examples explored in this research present a high level of 

homogeneity, in terms of frequency range, rhythmic mechanization and dynamic range, 

means that teaching students how to detect the musical production techniques 

responsible for the sound of the music genres they prefer and to understand how they 

function through the use of DAW software can help develop students’ critical 

awareness with respect to the sound homogenization to which they are exposed. 

Clearly, teaching adolescents music without exploring factors relating to the 

technology and techniques that determine the music genres they listen to most would 

give rise to a knowledge gap. It is important to note that technological advances in 

music recording and distribution have played a key role in the construction of new 

musical trends. These affect the musical awareness of adolescents, who access them 

through informal education, which plays a key role in influencing their musical 

preferences (North et al., 2000). Thus, the recording industry exerts a strong, direct and 

unfiltered influence over adolescents in terms of their music consumption and 

awareness, behaviours and attitudes (North & Hargreaves, 2007), individual and 
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collective identities (Rentfrow & Gosling, 2003), and the image that they seek to project 

to others (North et al., 2000). 

To tackle the vulnerability of adolescents due to the record industry’s influence 

over their musical habits, a twofold approach is proposed: on the one hand, exploitation 

of the motivational value of familiar music styles (Gaver & Mandler, 1987; Huron, 

2006) and, on the other hand, development of a critical eye in students that makes them 

aware of the homogenizing effect music production has on their musical preferences 

and identities, and how this can threaten their individual freedom. In short, they should 

be taught how to decipher these processes, which often go unnoticed. 

Finally, the third suggestion for CSE involves diversification of the music styles 

taught in the classroom. Even though the popular music genres analysed account for 

virtually all adolescent musical preferences, sticking exclusively to these genres, in spite 

of their benefits for teaching, disregards other curricular aspects. Consequently, these 

lessons need to be complemented by traditional approaches to music education 

(McPhail, 2013). Musical diversity needs to be preserved to compensate for the 

phenomenon of homogenization, to increase awareness of the styles that coexist in 

different world cultures and, at a local level, to recover and preserve our own traditional 

musical heritage. The production processes analysed are currently present in virtually 

all musical recordings, although the settings and application procedures differ 

depending on the style and genre. Sound technologies have played a crucial role in 

defining the sound trends of each era (Théberge, 1997) and, over time, have given rise 

to creative new opportunities for musicians and producers (Homer, 2009). Thus, sound 

clichés have emerged and have defined the different music styles and genres 

(Aucouturier & Pachet, 2003) and the aesthetics with which they are associated 

(Melchiorre & Schedl, 2020). Therefore, formal education curricula should address all 

kinds of music, whether classical, traditional or popular, beyond the genres most 

favoured by adolescents, to ensure that students have the opportunity to explore the 

various sound models that make up the acoustic richness of different cultures and 

musical eras. 

The above-mentioned producers warn of a shift in adolescents’ music 

consumption habits as a result of their reduced attention span when listening to music, 

their lack of interest in anything beyond music trends and the dilution of their cultural 
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identities through a globalized market characterized by intergenerational stratification 

(AUTHOR, 2020a).  

Given this superficial, homogeneous way of listening to music, education should 

be strengthened; the repertoire already included in our educational traditions should be 

expanded through the addition of new music genres, but without replacing those that are 

already taught. Meaningful learning should be encouraged by aligning the subject of 

music with the realities of adolescents, but this should also serve to strengthen their 

critical ability with regard to the pressures of the record industry. It is important to help 

recover cultural diversity by working with diverse artistic music products; to promote 

closer ties with other music genres and other perspectives relating to the international 

musical scene. In this regard, applying ethnomusicology or comparative musicology to 

CSE curricula could encourage this much-needed broad-mindedness (Campbell, 2003). 

Once again, technology is a hugely valuable tool here; including digital resources for 

music delivery and peer-to-peer sharing in curricula will undoubtedly help broaden the 

musical spectrum in the classroom, since many of young people are creating and 

sharing music with a wide range of characteristics and cultural influences through their 

networks (Ruthmann & Hebert, 2012). 

Similarly, underground music genres, in which recording technologies also play 

a major role, should not be ignored. Teaching young people about creative music 

recording could contribute to the musical diversification and cultural enrichment of the 

recording industry. Several authors have highlighted the fact that independent music 

production –music created outside of the major record labels– encompasses a multitude 

of musical offerings that are not confined to the canons of the mainstream industry, 

thereby contributing to the survival of local identities within the framework of a 

globalized business model. Thanks to the democratization of recording technologies, the 

increase in DIY productions and the home studio aesthetic, this is playing an 

increasingly important role in the market (Kruse, 2010; Eiriz & Pinto, 2017; Walzer, 

2017).  

As Warner put it, “musical creativity in pop music is inextricably bound to 

developments in audio technology and the working practices which ensue” (Warner, 

2017, p. xi). Although this research has shed light on a trend towards sound 

homogenization in the music favoured by adolescents, the very tools used to produce 
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such genres could be used to rewrite and expand the creative and sound spectrum of 

tomorrow’s music. It remains in the hands of music teachers to foster an attitude that 

embraces cultural and artistic diversification in today’s youth. 

Acknowledgements 

This work is the partial result of a doctoral thesis by one of the authors. The 

authors declare that there is no conflict of interest. 

  



19 
SOUND HOMOGENIZATION IN MUSIC AIMED AT ADOLESCENTS 

19 

References 

Abramo, J. M. (2011). Queering informal pedagogy: sexuality and popular music in 

school. Music Education Research, 13(4), 465–477. 

https://doi.org/10.1080/14613808.2011.632084 

Achterberg, P., Heilbron, J., Houtman, D., & Aupers, S. (2011). A Cultural 

Globalization of Popular Music? American, Dutch, French, and German Popular 

Music Charts (1965 to 2006). American Behavioral Scientist, 55(5), 589–608.  

https://doi.org/10.1177/0002764211398081 

Allen, P., & Dannenberg, R. (1990). Tracking musical beats in real time. Pittsburgh: 

Carnegie Mellon University. https://www.cs.cmu.edu/~rbd/papers/beattrack.pdf 

Attali, J. (1985). Noise: The political economy of music. Manchester University Press. 

Aucouturier, J., & Pachet, f. (2003). Representing Musical Genre: A State of the 

Art. Journal of New Music Research, 32(1), 83-93. 

https://doi.org/10.1076/jnmr.32.1.83.16801  

AUTHOR. (2019). 

AUTHOR. (2020a). 

AUTHOR. (2020b). 

Ávila Baray, H. L. (2006). Introducción a la metodología de la investigación 

[Introduction to Research Methodology]. 

http://www.eumed.net/libros/2006c/203/ 

Baker, D, & Green, L. (2013). Ear playing and aural development in the instrumental 

lesson: Results from a “case-control” experiment. International Journal of 

Music Education, 35(2), 141–159. https://doi.org/10.1177/1321103X13508254 

Burgess, R. J. (2013). The art of music production: the theory and practice. Oxford 

University Press. 

Burnett, R. (1993). The Popular Music Industry in Transition. Popular Music and 

Society, 17(1), 87 –114. https://doi.org/10.1080/03007769308591507 

Campbell, P. S. (2003). Ethnomusicology and Music Education: Crossroads for 

knowing music, education, and culture. Research Studies in Music Education, 

21(1), 16 –30. https://doi.org/10.1177/1321103X030210010201   

Corbetta, P. (2003). Social research: Theory, methods and techniques. Sage. 



20 
SOUND HOMOGENIZATION IN MUSIC AIMED AT ADOLESCENTS 

20 

Crawford, R. (2009). Secondary school music education: A case study in adapting to 

ICT resource limitations. Australasian Journal of Educational Technology, 

25(4), 471-488. https://doi.org/10.14742/ajet.1124 

Crawford, R., & Southcott, J. (2017). Curriculum stasis the disconnect between music 

and technology in the Australian curriculum. Technology Pedagogy and 

Education, 26(3), 347-366. http://dx.doi.org/10.1080/1475939X.2016.1247747  

Danielsen, A. (2017). Music, media and technological creativity in the digital age. 

Nordic Research in Music Education, 18, 9–22. 

http://hdl.handle.net/11250/2490532 

Deruty, E., & Tardieu, D. (2014). About dynamic processing in mainstream music. 

Journal of the Audio Engineering Society, 62, 42–55. 

https://doi.org/10.17743/jaes.2014.0001 

Devine, K. (2013). Imperfect sound forever: Loudness wars, listening formations and 

the history of sound reproduction. Popular Music, 32(2), 159–176. 

https://doi.org/10.1017/S0261143013000032 

Eiriz, V., & Pinto, F. (2017). The digital distribution of music and its impact on the 

business models of independent musicians. The Service Industries 

Journal, 37(13-14), 875–895. https://doi.org/10.1080/02642069.2017.1361935 

Eisenberg, E. (2005). The Recording Angel, Music, Records and Culture from Aristotle 

to Zappa. Yale University Press. 

Fingerhut, M., & Donin, N. (2006). Filling gaps between current musicological practice 

and computer technology at ircam. IRCAM. 

http://articles.ircam.fr/textes/Fingerhut06b/index.pdf 

Fink, R., Latour, M., & Wallmark, Z. (2018). The relentless pursuit of tone: Timbre in 

popular music. Oxford University Press. 

Flores, S. (2007). Principales acercamientos al uso de la música popular actual en la 

Educación Secundaria [Main approaches to the use of current popular music in 

Secondary Education]. Revista Electrónica de LEEME, 19. 

https://ojs.uv.es/index.php/LEEME/article/view/9763/9197 

Galera, M. (2011). Tecnología Musical y Creatividad: Una experiencia en la formación 

de maestros [Music Technology and Creativity: An Experience in Teacher 



21 
SOUND HOMOGENIZATION IN MUSIC AIMED AT ADOLESCENTS 

21 

Training]. Revista electrónica de LEEME, 28. 

https://ojs.uv.es/index.php/LEEME/article/view/9828/9251 

Gaver, W., & Mandler, G. (1987). Play it again, Sam: On liking music. Cognition and 

Emotion, 1, 259–282. https://doi.org/10.1080/02699938708408051 

Georgii-Hemming, E., & Westvall, M. (2010). Music education – a personal matter? 

Examining the current discourses of music education in Sweden. British Journal 

of Music Education, 27(1), 21–33. https://doi.org/10.1017/S0265051709990179 

AUTHOR (2009). Audio content processing for automatic music genre classification: 

descriptors, databases, and classifiers [Doctoral Thesis, Universitat Pompeu 

Fabra]. http://hdl.handle.net/10803/7559 

Green, L. (2002). How popular musicians learn: A way ahead for music education. 

Ashgate Publishing, Ltd. 

Green, L. (2006). Popular music education in and for itself, and for ‘other’ music: 

current research in the classroom. International Journal of Music 

Education, 24(2), 101–118. https://doi.org/10.1177/0255761406065471   

Hargreaves, D. J., & North, A. C. (Eds.) (1997). The Social Psychology of 

Music.  Oxford University Press. 

Harper, A. (2014). Lo-Fi Aesthetics in Popular Music Discourse [Doctoral Thesis. 

Wadham College, University of Oxford].  

https://ora.ox.ac.uk/objects/uuid:cc84039c-3d30-484e-84b4-8535ba4a54f8  

Hein, E. (2017). Playing (in) the digital studio. In Mantie, R., & Ruthmann, S.A. (Eds.) 

The Oxford Handbook of Technology and Music Education (pp. 383–398). 

Oxford University Press. 

Hennion, A. (1989). An Intermediary between Production and Consumption: The 

Producer of Popular Music. Science, Technology, & Human Values, 14(4), 400–

424. https://doi.org/10.1177/016224398901400405    

Homer, M. (2009). Beyond the studio: the impact of home recording technologies on 

music creation and consumption. Nebula, 6(3), 85–99. 

Huron, D. (2006). Sweet Anticipation. Music and Psychology of Expectation. MIT 

Press. 



22 
SOUND HOMOGENIZATION IN MUSIC AIMED AT ADOLESCENTS 

22 

Isbell, D. (2007). Popular Music and the Public School Music Curriculum. Update: 

Applications of Research in Music Education, 26(1), 53– 

63. https://doi.org/10.1177/87551233070260010106  

Jones, S. (2002). Music That Moves: Popular Music, Distribution and Network 

Technologies. Cultural Studies, 16(2), 213–232. 

https://doi.org/10.1080/09502380110107562 

Juan de Dios, M. A., & Roquer, J. (2020). La producción musical: un reto para la 

musicología del siglo XXI. Cuadernos de Etnomusicología, 15(2). 

https://www.sibetrans.com/etno/public/docs/5-intro-dossier-produccion_1.pdf  

Kassler, M. (1966). Toward musical information retrieval. Perspectives of New Music, 

4, 59–67. 

Katz, M. (2010). Capturing sound: how technology has changed music. University of 

California Press. 

Koizumi, K. (2002). Popular Music, Gender and High School Pupils in Japan: Personal 

Music in School and Leisure Sites. Popular Music, 21(1), 107–125. 

https://www.jstor.org/stable/853589  

Kruse, H. (2010). Local Identity and Independent Music Scenes, Online and Off. 

Popular Music and Society, 33(5), 625–639.  

https://doi.org/10.1080/03007760903302145 

Lincoln, H. (1967). Some criteria and techniques for developing computerized thematic 

indeces. Gustave Bosse Verlag. 

Liu, Z., & Liu, Y. (2017). Teaching Strategy and Instructional System Construction of 

Chinese National Instrumental Technology Education. Eurasian Journal of 

Mathematics, Science and Technology Education, 13(8), 5645–5653. 

https://doi.org/10.12973/eurasia.2017.01018a  

McPhail, G. (2013). The canon or the kids: Teachers and the recontextualisation of 

classical and popular music in the secondary school curriculum. Research 

Studies in Music Education. 35(1), 7–20. 

https://doi.org/10.1177/1321103X13483083 

Melchiorre, A. B., & Schedl, M. (2020). Personality correlates of music audio 

preferences for modelling music listeners. In Proceedings of the 28th ACM 

Conference on User Modeling, Adaptation and Personalization (pp. 313–317). 



23 
SOUND HOMOGENIZATION IN MUSIC AIMED AT ADOLESCENTS 

23 

Association for Computing Machinery. 

https://doi.org/10.1145/3340631.3394874  

Mantie, R. (2013). A Comparison of “Popular Music Pedagogy” Discourses. Journal of 

Research in Music Education, 61(3), 334–352. 

https://doi.org/10.1177/0022429413497235   

Mauch, M., MacCallum, R. M., Levy, M., & Leroi A. M. (2015). The evolution of 

popular music: USA 1960–2010. Royal Society Open Science 2, 150081. 

https://doi.org/10.1098/rsos.150081 

May, W. (1985). Musical style preferences and aural discrimination skills of primary 

grade school children. Journal of Research in Music Education, 33(1), 7–22. 

Mills, S. (2000). Recognizing middle school students' taste for popular music. General 

Music Today, 13(3), 3–6. 

Milner, G. (2010). Perfecting sound forever: the story of recorded sound. Granta 

Books. 

Morse, J. M. (1994). Designing funded qualitative research. In N. K. Denzin & Y. S. 

Lincoln (Eds.), Handbook of qualitative research (pp. 220–235). Sage 

Publications, Inc. 

North, A. C., & Hargreaves D. J. (2007). Lifestyle correlates of musical preference. 

Society for Education, Music and Psychology Research, 35(1), 58–87. 

https://doi.org/10.1177/0305735607068888 

North, A. C., Hargreaves, D. J., & O’Neil, S. A. (2000). The importance of music to 

adolescents. British Journal of Educational Psychology, 70, 255–272. 

https://doi.org/10.1348/000709900158083 

Pampalk, E. (2001). Islands of music: Analysis, organization, and visualization of music 

archives [Doctoral Thesis, Vienna University of Technology]. 

http://www.ofai.at/~elias.pampalk/music/pampalk_summary.pdf 

Peppler, K. A. (2010). Media Arts: Arts Education for a Digital Age. Teachers Collegue 

Record, 112(8), 2118–2153. 

http://kpeppler.com/Docs/2010_Peppler_Media_Arts.pdf  

Perona Páez, J. J., Barbeito Veloso, M. L., & Fajula Payet, A. (2014). Los jóvenes ante 

la sono-esfera digital: medios, dispositivos y hábitos de consumo sonoro [Young 

people in the digital sono-sphere: media, devices and habits of sound 



24 
SOUND HOMOGENIZATION IN MUSIC AIMED AT ADOLESCENTS 

24 

consumption]. Communication & Society, 27(1), 205–224. 

https://ddd.uab.cat/record/132696  

Peterson, R., & Berger, D. (1996). Measuring Industry Concentration, Diversity, and 

Innovation in Popular Music. American Sociological Review, 61(1), 175–178. 

https://doi.org/10.2307/2096413   

Pouivet, R. (2010). Philosophie du Rock; une ontologie des artefacts et des 

enregistrements. Presses Universitaires de France. 

Powell, B., Smith, G. D., West, C., & Kratus, J. (2019). Popular Music Education: A 

Call to Action. Music Educators Journal, 106(1), 21–24. 

https://doi.org/10.1177/0027432119861528 

Rentfrow, P. J., & Gosling, S. D. (2003). The Do Re Mi’s of Everyday Life: The 

Structure and Personality Correlates of Music Preferences. Journal of 

Personality and Social Psychology, 6(84), 1236–1256. 

https://doi.org/10.1037/0022-3514.84.6.1236 

Roessner, S. (2017). The Beat Goes Static: A Tempo Analysis of US Billboard Hot 

100# 1 Songs from 1955–2015. In Audio Engineering Society Convention 143. 

Audio Engineering Society. 

Ronan, M., Sazdov, R., & Ward, N. (2014). Loudness normalisation: paradigm shift or 

placebo for the use of hyper-compression in pop music? Proceedings 

ICMC|SMC|2014, 920–927 

Rudolph, T. (2004). Teaching Music with Technology. GIA Publications Inc. 

Ruthmann, A., & Hebert, D. (2012). Music Learning and New Media in Virtual and 

Online Environments. In G. MacPherson & G. Welch (Eds) The Oxford 

Handbook of Music Education (pp. 567–584). Oxford University Press. 

Savage, J. (2010). A survey of ICT usage across English secondary schools. Music 

Education Research, 12(1), 89–104. 

https://doi.org/10.1080/14613800903568288  

Scheirer, E. (1998). Tempo and beat analysis of acoustical musical signals. Journal of 

Acoustics Society American, 103(1), 558–601. 

Springer, D. G. (2016). Teaching popular music: Investigating music educators’ 

perceptions and preparation. International Journal of Music Education, 34(4), 

403–415. https://doi.org/10.1177/0255761415619068 



25 
SOUND HOMOGENIZATION IN MUSIC AIMED AT ADOLESCENTS 

25 

Stevens, S. S. (1962). Procedure for calculating loudness: Mark vi. Journal of the 

Acoustic Society of America, 33, 1577–1585.  

Stobbart, M. (2017). An investigation into passenger car drivers' preferences in 

loudness between dynamic and compressed musical recordings [Doctoral 

Dissertation, Stellenbosch: Stellenbosch University]. 

https://scholar.sun.ac.za/bitstream/handle/10019.1/100955/stobbart_investigatio

n_2017.pdf?isAllowed=y&sequence=1  

Tanaka, A., Tokui, N., & Momeni, A. (2005). Facilitating collective musical creativity. 

In Proceedings of the 13th annual ACM international conference on 

Multimedia (pp. 191–198). 

Tanner, J., Asbridge, M., & Wortley, S. (2008). Our favorite melodies: musical 

consumption and teenage lifestyles. The British Journal of Sociology, 59, 117–

144. https://doi.org/10.1111/j.1468-4446.2007.00185.x 

Taylor, R. W., & Martens, W. L. (2014). Hyper-compression in music production: 

Listener preferences on dynamic range reduction. In Audio Engineering Society 

Convention 136. Audio Engineering Society. 

Théberge, P. (1997). Any sound you can imagine: Making music/consuming technology. 

Wesleyan University Press. 

Théberge, P. (2001). ‘Plugged in’: Technology and popular music. In S. Frith, W. 

Straw, & J. Street (Eds.), The Cambridge Companion to Pop and Rock (pp. 1–

25). Cambridge University Press. 

https://doi.org/10.1017/CCOL9780521553698.003 

Tobias, E. (2012). Hybrid spaces and hyphenated musicians: secondary students’ 

musical engagement in a songwriting and technology course. Music Education 

Research, 14(3), 329–346. https://doi.org/10.1080/14613808.2012.685459 

Tobias, E. (2013). Composing, songwriting, and producing: Informing popular music 

pedagogy. Research Studies in Music Education, 35(2), 213–237. 

https://doi.org/10.1177/1321103X13487466 

Tomatis, A. (1991). Nous sommes tous nés polyglottes. Fixot. 

University of Barcelona (2010). Code of good research practices. Agència de Polítiques 

i de Qualitat UB. http://hdl.handle.net/2445/28544 



26 
SOUND HOMOGENIZATION IN MUSIC AIMED AT ADOLESCENTS 

26 

Väkevä, L. (2006). Teaching popular music in Finland: what’s up, what’s 

ahead? International Journal of Music Education, 24(2), 126-

131.  https://doi.org/10.1177/0255761406065473  

Vickers, E. (2010). The loudness war: Background, speculation, and recommendations. 

In Audio Engineering Society Convention 129. Audio Engineering Society. 

https://www.aes.org/e-lib/online/browse.cfm?elib=15598  

Walzer, D. A. (2017). Independent music production: how individuality, technology and 

creative entrepreneurship influence contemporary music industry 

practices. Creative Industries Journal, 10(1), 21–39. 

https://doi.org/10.1080/17510694.2016.1247626 

Wang, J. C., & Humphreys, J. T. (2009). Multicultural and popular music content in an 

American music teacher education program. International Journal of Music 

Education, 27(1), 19–36. https://doi.org/10.1177/0255761408099062  

Warner, T. (2017). Pop music-technology and creativity: Trevor Horn and the digital 

revolution. Routledge. 

Widen, S. E., Möller, C., & Kähäri, K. (2018) Headphone listening habits, hearing 

thresholds and listening levels in Swedish adolescents with severe to profound 

HL and adolescents with normal hearing. International Journal of 

Audiology, 57(10), 730–736. https://doi.org/10.1080/14992027.2018.1461938 

Williams, M. L., Geringer, J. M., & Brittin, R. V. (2019). Music Listening Habits and 

Music Behaviors of Middle and High School Musicians. Update: Applications 

of Research in Music Education, 37(2), 38–45. 

https://doi.org/10.1177/8755123318791216  

Williamson, J., & Cloonan, M. (2007). Rethinking the music industry. Popular 

Music, 26(2), 305–322. https://doi.org/10.1017/S0261143007001262 

Wise, S., Greenwood, J. y Davis, N. (2011). Teachers' use of digital technology in 

secondary music education: Illustrations of changing classrooms. British Journal 

of Music Education, 28(2), 117–134. 

https://doi.org/10.1017/S0265051711000039  

Woody, R. H. (2007). Popular Music in School: Remixing the Issues. Music Educators 

Journal, 93(4), 32–37. https://doi.org/10.1177/002743210709300415  

  



27 
SOUND HOMOGENIZATION IN MUSIC AIMED AT ADOLESCENTS 

27 

Figure 1 

Diagram showing the calculation of automatic analysis descriptors. 
Source: prepared by the authors. 
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Figure 2 

Graphic representation of the means and standard deviations, obtained with the 

spectral centroid descriptor
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Figure 3 

Graphic representation of the means and standard deviations, obtained with the IOI 

descriptor 
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Figure 4 

Graphic representation of the means and standard deviations, obtained with the 

loudness descriptor 

 


