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Abstract. In this report, we describe research performed in the context of the
Future Songwriting project (www.futuresongwriting.eu), a two-year European
project focusing on creativity and digital tools in music education funded by the
Creative Europe Programme of the European Commission. During the project a
number of pilots were conducted where school children composed songs with the
aid of technology. In this context, we analyze 1) the usage of technology dur-
ing the Songwriting project pilots and 2) the music materials (i.e. songs)
composed by children within specific geographical regions.
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1 Introduction

Songs are universal and enduring in humanity. In every society, songs
have held an important place in human culture. Research has found that
children and adolescents have a vast musical world of songs. A 2009
Harris poll of children between the age of eight and eighteen found that
the amount of time they spend listening to music increases with age from
about one hour per day for eight- to ten-year-olds to about three hours
per day for fifteen- to eighteen-year-olds (Harris, 2013). Almost all this
music is in the form of songs. Most of the adolescents in the developed
world have access to portable music listening devices (e.g., cell phones,
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tablets, MP3 players) (Teens, 2014). For many young people, songs are
the soundtrack to their lives (Ford, 2010).

Although songwriting has been taught for decades by music therapists
(Fickem 1976; Wigram, 2005), it has not been widely included in the
school music curriculum (Shehan, 2007). Songwriting can provide a
complementary, alternative venue for musical learning for those students
who are passionate about music but, for whatever reason, have not access
to formal music education.

Nowadays, there is a plethora of music technology for music listening,
playing and creation. One of the most useful and widely available musi-
cal tools for music creation is the digital audio workstation (DAW) (Bell,
2015). DAWs refers to both hardware (e.g. computers and mobile de-
vices) and software applications (e.g. GarageBand, ProTools). A number
of music teachers have developed classroom projects using DAWs
(Burns, 2007; Carter, 2013), and because this technology allows multiple
users to collaborate in and co-create musical ideas together, DAWs are
ideal to engage music students in collaborative work through songwrit-
ing recording. Although DAWSs can be also used to recreate or remix
existing works, many people find them to be powerful tools for creating
original music material. DAWSs can be used to create, produce, write and
edit musical ideas individually or in collaboration with others, in physi-
cal and/or online spaces. While most of the technologies used in school
composing and arranging activities are often limited to music notation
software programs, DAWs offer a space for creative music-making ex-
periences requiring no prerequisite knowledge of music theory or tradi-
tional staff notation.

In this report, we analyze the use of technology for collaborative song-
writing in the context of the Future Songwriting project
(www.futuresongwriting.eu), a two-year European project focusing on
creativity and digital tools in music education funded by the Creative
Europe Programme of the European Commission. During the project a



3

number of pilots were conducted where school children composed songs
with the aid of a DAWs consisting of iPads and GarageBand software.
In this context, we analyze the usage of technology and the song compo-
sitions resulting from these pilots.

The research reported in this paper is the result of a collaboration be-
tween the Future Songwriting project partners, in particular, TEOSTO,
University of Cologne, SACEM, UniArts Helsinki, Musical Futures,
Artisjus, and Universitat Pompeu Fabra.

2 Technology Usage During the Project’s Pilots
2.1 Participants

Recruitment and interaction with schools was conducted by UniArts Hel-
sinki (Finland), University of Cologne (Germany) and SACEM (France),
while the actual pilots were conducted by the INTO Team. Data pro-
cessing and analysis was carried out at the Universitat Pompeu Fabra.
Three hundred and six students (108 in Finland, 131 in Germany and 75
in France, mean = 12.8 years old, SD = 3.5) with normal hearing, partic-
ipated in the project pilots.

2.2 Methods

In order to obtain information about the technology usage by the children
taking part in the project pilots a dedicated technology questionnaire was
developed for this study. The questionnaire was kept as simple and short
as possible to potentiate other activities during the pilots. It consisted of
12 questions with responses in a 7-point scale from 1 (strongly disagree)
to 7 (strongly agree), 4 questions about time distribution in the composi-
tion process, and one open question about their general experience with
the technology. The questionnaire was structured in 4 aspects of the mu-
sical composition/technology experience: ease, enjoyment, satisfaction
and time distribution (see Figure 1).
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Figure 1. Questionnaire aspects of the musical composition/technology experience.

2.3 Results
2.3.1 Time Distribution

During the song composition process the students were involved in three
main tasks: planning the composition where students discussed among
themselves what kind of song (i.e. music, music instruments, rhythm,
and lyrics) they would like to create; writing the composition lyrics; and
performing their composition where they played/singed the song. The
resulting time distributions showed that students (perceived to have) ded-
icated roughly the same amount of time to the tasks of writing the lyrics
and performing/recording the song (see Figure 2). However, there were
some differences among German, Finish and French students with re-
gards to planning their composition: German students spend more time
planning than Finish and French students, and in turn Finish students
spent more time planning than French students. This may be due to the
age of the different groups. German students were 15-16 year olds, Fin-
ish were 12-13 year olds, and French were 11-12 year olds. In fact, there
is a very strong correlation between the age of the children and the



amount of time they spend planning their composition. This is an inter-
esting fact which can be useful for planning future pilots or sessions.
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Writing

lyrics Planning

Singing-
playing

Singing/plying = writing lyrics =Planning = Singing/playing = writing Iyrics =Planning = Singing/playing = writing lyrics

Germany Finland France

Figure 2. Time distribution during the pilots: planning (blue), writing lyrics (grey) and
singing/playing (orange).

2.3.1 Satisfaction

Students were asked the degree to which they were satisfied about dif-
ferent components of their song compositions on 7-point scales. A re-
peated measures ANOVA (with item as the independent variable and re-
sponse as the dependent variable) with a repeated contrast was conducted
to determine where significantly different groupings of composition
components occurred. Figure 3 shows the mean self-reported satisfaction
on the song components. German and Finish students reported the high-
est satisfaction on the instrumental part of their songs followed by the
song as a whole, while French students reported the highest satisfaction
on the song as a whole followed by the instrumental part. However, those
differences where not found significant among the Finish and French
students. Both in Finish and French students there was a significant dif-
ference between the satisfaction of the instrumental/whole song and the
lyrics/singing. In other words, they were significantly (p<0.01 for the
Finish students, and p<0.05 for the French students) more satisfied with
the music than with the singing/lyrics part of their songs. Interestingly,
these results highlight the relevance of technology in the creative process
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since it is precisely on the instrumental part of the songs and the overall
result (mixing) which the technology has most impact. The technology
used in the pilots was not intended as a tool for creating lyrics, and had
a very low influence in the singing/rapping. However, the technology
greatly facilitated the creation of the instrumental part of the song, and
thus the final composition.
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Figure 3. Mean self-reported satisfaction on the song components and significance of
the differences.

2.3.2 Correlations

We analyzed the Pearson correlation between the students’ responses
about the technology ease of use, the technology enjoyment and the over-
all task satisfaction (see Figure 3). As reasonably expected, results show
that there is a very strong correlation between technology ease and tech-
nology enjoyment. Interestingly, there is also a correlation between both
the technology ease and enjoyment, and the composition process satis-
faction. This, is clearly a confirmation that technologies should be as
simple as possible in order to be of benefit to the creative process.
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Figure 3. Pearson correlation between the students’ responses about the technology
ease of use, the technology enjoyment and the overall task satisfaction.

We also analyzed the correlations between different the ease and enjoy-
ment of different technology components involved in the creative pro-
cess and the song satisfaction (see Figure 4). The most correlated com-
ponents with the final song satisfaction were the ease of sound editing,
the enjoyment of sound editing, and ease of song editing. This highlights
the relevance of sound creation and editing, and sound editing in music
creation by non-musicians. This are two aspects in which the technology
(i.e. GarageBand in the iPad) excels.



Technology/task ease Technology/task enjoyment
0.52
Song
013 Satisfaction /_ — om
~_ 011
0.10

Germany

Figure 4. Pearson correlation between the students’ responses about the ease and en-
joyment of different technology components involved in the creative process and the
song satisfaction

3 Analysis of Pilots’ Audio Recordings

Music may be characterized by three aspects: sound, behaviour, and con-
cept (Tooby, 1990). Music sound can be defined as a class of auditory
signals that are produced by performers. and perceived by listeners,
which is composed of melodic, harmonic, rhythmic, timbre, temporal
and dynamic components. Music behaviour is associated with activities
such as performance, composition, dance, ritual, etc. Music concept has
specific functions within any social group (Clayton, 2001; Cross, 2003;
2006; Dissanayake, 2001). The culture concept refers to the set of behav-
iours, beliefs, social structures, and technologies of a population that are
passed down from generation to generation. It includes social conven-
tions related to art, dress, dance, music, religion, etc. It is worth noting
that the term culture is not equivalent to ‘country’ or ‘continent’. More-
over, most individuals do not ‘belong’ to a single culture.

A number of cultural influences can act upon particular individuals,
merging and manifesting themselves when performing and composing
music. In this paper, we describe a pilot cross-cultural study involving
the analysis of music materials composed by children in different geo-
graphical regions. The music materials are songwriting compositions
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produced during school workshops as part of the European Project Fu-
ture Songwriting in nine schools in Germany and Finland. We are sensi-
tive to the fact that it is impossible to characterize nations as singular
cultures and compare them with one another. Instead, the current study
attempts to investigate if there are common or distinctive compositional
patterns in schools in different geographical regions.

3.1 Methods

The following music features were extracted from the audio recordings
using Essentia (Bogdanof, 2013), an audio analysis library for music in-
formation retrieval developed by the Music Technology Group, Univer-
sitat Pompeu Fabra.

* Chroma: This feature is useful for analyzing music whose tuning
approximates to the equal-tempered scale. It captures harmonic
and melodic characteristics of music, while being robust to
changes in timbre and instrumentation.

* RMSE: The root-mean-square energy (RMSE) is related to the
loudness of the signal. It is useful for getting a rough idea about
the loudness of a signal.

* Spectral centroid: This feature is a measure used in digital signal
processing to characterise a spectrum. It indicates where the cen-
ter of mass of the spectrum is located. Perceptually, it has a robust
connection with the impression of brightness of a sound.

* Zero crossing rate: It is the number of times that the signal
crosses the zero value in the buffer. It helps differentiating be-
tween percussive and pitched sounds. Percussive sounds will
have a random ZCR across buffers, where pitched sounds will
return a more constant value.

* Spectral spread: Indicates how spread the frequency content is
across the spectrum. Corresponds with the frequency bandwidth.
It can be used to differentiate between noisy (high spectral
spread) and pitched sounds (low spectral spread).
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*  Spectral rolloff: It is the frequency below which is contained 99%
of the energy of the spectrum. It can be used to approximate the
maximum frequency in a signal.

* Mel-Frequency Cepstral Coefficients (MFCCs): As humans do
not interpret pitch in a linear manner, various scales of frequen-
cies were devised to represent the way humans hear the distances
between pitches. The mel scale is one of them.

We applied a wrapper feature selection algorithm to select a subset of the
original feature set. The resulting features (chroma, spectral rolloff and
MFCCs) were used to train classifiers using machine learning algorithms
for distinguishing compositions from different geographical locations.

3.2 Results

The accuracy (i.e. correctly classified instances percentage) obtained by
both artificial neural networks (Chauvin, 1995) and decision trees algo-
rithm (Quinlan, 1993) was 70% (baseline = 40%) using stratified 10-fold
cross validation evaluation (see Table 1 for details). This result seems to
indicate that the reduced number of features considered provide infor-
mation about the acoustic characteristics of the musical pieces and that
machine-learning algorithms are capable of using this information to dis-
tinguish the compositions at different geographical locations. It is worth
noting that the two Finish Schools are from geographically distant re-
gions with different cultural traditions. Interestingly, the German school
compositions are more differentiable from the other two Finish schools
than the two Finish schools. Table 2 shows the confusion matrix of the
induced classifier obtained by applying the decision trees algorithm.
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Table 1. Detailed accuracy by class (Finish School 1 [FS1], Finish School 2
[FS2], German School [GS]) and weighted average (WA)

TP Rate FP Rate Precision Recall F-Measure ROCArea Class
0.571 0.154 0.667 0.571 0.615 0.786 FS1
0.600 0.133  0.600 0.600  0.600 0.873 FS2
0.875 0.167 0.778 0.875 0.824 0.818 GS

WA 0.700 0.154 0.694 0.700 0.695 0.820

Table 2. Confusion matrix of the Decision tree classifier

Finish School 1 | Finish School 2 | German School
Finish School 1 57.4% 28.4% 14.2%
Finish School 2 40% 60% 0%
German School 0% 12.5% 87.5%

Analysis of the feature set showed that the most informative features for
the obtained classifiers were MFCCs, spectral rolloff and chroma. In
view of this preliminary results, it is worth exploring other acoustic fea-
tures for training the classifiers and to include more data in the analysis.

Conclusions

In this report, we have described research performed in the context of the
Future Songwriting project. The research used data acquired during the
pilots in which school children composed songs with the aid of technol-
ogy. We analyzed the usage of technology during the pilots, and and the
music materials (i.e. songs) composed by children within specific geo-
graphical regions.
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