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The aim of the paper
The following document seeks to collate the country specific descriptors of both music and
mathematics education for each of the partners from the European Music Portfolio (EMP) –
‘Sounding Ways into Mathematics’ project. As a state of the art paper, the descriptors will
be necessarily time and context specific. By adopting this approach, the reader is able to
appreciate both the similarities and differences that form the context of the project.

How are curricula structured?
As previously described in the EMP review of literature (Hilton, Saunders, Henley,
Henriksson-Macaulay and Welch, 2015) curricula are generally divided into either a national
curriculum (within which there is an intention that all regions will adhere to a centrally
agreed framework and/or content) or a devolved curriculum (within which there is an
acceptance that different regions will determine the framework and/or content of the
curriculum). Within both types of curricula, there also exists a continuum in relation to the
specificity of the content, ranging from explicit programmes of study, suggested lessons
plans and assessment procedures to more general learning intentions. In addition, the
extent to which the individual teacher is expected (or indeed encouraged) to interpret the
published document so as to best suit the needs of their pupils varies widely. It is this
variation and richness of approach that the following document seeks to capture.
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State of the Art: England
Caroline Hilton, Jennie Henley and Jo Saunders (UCL Institute of Education, England)
The situation in English schools

What does music education look like in English schools?1 As in many other countries,
attempts have been made to design a music curriculum that encompasses broader musical
learning, includes playing an instrument, singing, creating music (through improvisation and
composition) as well as developing understandings of musical culture and context.
The stated aims of music education in England are described as:
‘Music is a universal language that embodies one of the highest forms of creativity. A
high-quality music education should engage and inspire pupils to develop a love of
music and their talent as musicians, and so increase their self-confidence, creativity
and sense of achievement. As pupils progress, they should develop a critical
engagement with music, allowing them to compose, and to listen with discrimination
to the best in the musical canon’ (DfE, 2013).
The National Curriculum for Music in England has been revised a number of times. The
amount of specification as to what children should study has recently been reduced, giving
schools a framework in which to develop their own curricula for music. In the previous
version of the curriculum, attainment targets were outlined that gave teachers an indication
of musical progression through the curriculum. The 2013 revision removed these attainment
targets.2 This amendment was designed to encourage schools to develop context specific
understandings of musical progress, based on the particular musical strengths of the school.
However, this has resulted in a national curriculum briefing that gives no guidance to
teachers as to how to implement the curriculum, nor how to approach the activities, nor
what the teacher’s role should be and what the relationship is between and across
activities.
Mathematics education has seen similar changes to music education within the framework
of the 2014 revised national curriculum (DfE, 2014). 3 The mathematics programmes of study
have been reduced for Key Stages 1 and 2 (for children aged 5 to 11 years). There is less
detail in terms of how mathematics should be taught, so teachers have the freedom to
make decisions about how and when to teach particular mathematical ideas and concepts.
The emphasis is on depth of understanding, with children being moved on only when they
1 DfE (2013) National Curriculum in England: music programmes of study. London. DFE-00187-2013
2

There has been much criticism of the UK National Curriculum attainment targets. Originally designed to assess a child at
the end of a key phase (two, three or four years of study), they have been used to assess children on a weekly basis. For a
discussion of this, see Fautley, M. (2010). Assessment in music education. Oxford University Press.
3

DfE (2014) National curriculum in England: mathematics programmes of study. Retrieved from
https://www.gov.uk/government/publications/national-curriculum-in-england-mathematics-programmes-ofstudy/national-curriculum-in-england-mathematics-programmes-of-study#contents.
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have securely grasped the mathematical ideas and concepts being covered. There is also
now an emphasis on age-related expectations, as opposed to levelling (as in older versions
of the national curriculum). The intention is that the majority of the children in each year
group will achieve a minimum set of outcomes in mathematics, as specified in the
programmes of study.
The national curriculum makes specific reference to the fact that ‘mathematics is a
creative and highly interconnected discipline that has been developed over centuries’ (DfE,
2014). The overarching aims of the national curriculum for mathematics are that children
should:






become fluent in the fundamentals of mathematics, including through varied and
frequent practice with increasingly complex problems over time, so that pupils
develop conceptual understanding and the ability to recall and apply knowledge
rapidly and accurately;
reason mathematically by following a line of enquiry, conjecturing relationships and
generalisations, and developing an argument, justification or proof using
mathematical language;
be able to solve problems by applying their mathematics to a variety of routine and
non-routine problems with increasing sophistication, including breaking down
problems into a series of simpler steps and persevering in seeking solutions.

Relevant issues and debates

The idea of teaching mathematics across the curriculum is not new to the English education
system, and has been a topic of discussion for decades. During this time there have been a
number of government-led initiatives, in addition to more general discussions in the world
of education and educational research. In the new curriculum, there is an expectation that
mathematics will be developed across the curriculum, in order to enable children to
appreciate the importance of mathematics (DfE, 2014).
What about the teaching of music and mathematics?

The ‘Numeracy across the curriculum’ initiative (DfES, 2001) was designed to encourage
teachers of 11 to 14 year old children in secondary schools to plan for a more crosscurricular approach to the teaching of mathematics. The document provided some useful
guidance on where links could be made with music (and other subjects), without outlining
any specific activities. Through posing questions, it was hoped that teachers would engage
with some of the common features that cross subject boundaries:






Music makes significant use of symbolic representation, as does mathematics. Do we
use the similarities in the ways symbols are interpreted in both subjects?
How can work on equivalent fractions enhance pupils’ understanding of the relative
values of notes?
What links are there between mathematical sequences and those found in music,
such as rhythm patterns? Counting to a regular rhythm often forms part of a pupil’s
earlier mathematical education; can we use this to enhance pupils’ understanding of
rhythm?
Can rhythm patterns, represented either symbolically or numerically, be seen to
5







have parallels in mathematical sequences?
Can pupils’ knowledge of time and speed enhance their understanding of musical
time, when considering technical issues such as beats per second and the differences
between certain types of music, for example music from around the world, pop,
techno, and so on?
Is the study of pattern in musical forms such as ABA, AABA, ABAB (leading to fugue,
sonata and symphonic form) enhanced by pupils’ understanding of repeating
patterns in mathematics?
When looking at shapes in written music (such as high/low, rising/falling,
ascending/descending), can comparisons be made with pupils’ work on graphs?
How can music contribute to the development of pupils’ skills in organisation, logical
thought, problem solving, collaborative working, listening to and sharing opinions?
(DfES, 2001, p.93)

Perspectives

In April 2014, The Schools Network (SSAT) published a document entitled ‘Leading and
Managing Numeracy across the Curriculum’. The main focus of this resource was to improve
mathematics and numeracy skills through exploring how mathematics skills can be taught
and developed across the curriculum.
In primary education the benefits of a cross-curricular approach to teaching was
highlighted in the Excellence and Enjoyment agenda (DfES, 2004). It was suggested that a
cross-curricular approach can deepen children’s understanding by providing opportunities
to reinforce and enhance learning in all subject areas. This was accompanied by a detailed
analysis of the mathematics curriculum and an accompanying document was produced
which identified cross-curricular links with a range of subject areas, including music.
Resources

In the last ten years, a number of books have been published, focusing exclusively on
mathematics across the curriculum. These books have focused on the benefits of crosscurricular teaching and have also attempted to provide some examples of how this can be
managed (for example, Fox and Surtees (2010); Pound and Lee (2011); and Hansen and
Vaukins (2012)).
Looking ahead

In terms of initial teacher education, there continues to be a growing interest in the
teaching of mathematics with cross-curricular foci. Trainee teachers have engaged in some
very interesting projects investigating a range of possibilities for teaching music and
mathematics together in an integrated way in the primary school. There are now continuing
professional development courses in England focusing exclusively on integrating the
teaching of music and mathematics in primary education.
This is an exciting time for music and mathematics teaching in England. Our new
curriculum allows teachers more freedoms to decide how and when they will teach
particular subjects and topics, thus providing them with opportunities to develop new and
innovative ways of engaging children and developing their practice.
6
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State of the Art: Spain
Carmen Carrillo, Albert Casals, Cristina González-Martín, Montserrat Prat and Laia Viladot
(Universitat Autònoma de Barcelona, Spain)
What about the teaching of music and mathematics?

In the Spanish context, the literature relating to Music and Mathematics in the field of
education is rather limited, especially with regard to compulsory education. This can be
inferred from an initial analysis of articles on this topic published in the Spanish refereed
journals in the field of Music Education (LEEME, Música y Educación, Eufonía, RECIEM,
RIEM) and in the field of Mathematics (UNO, Suma, Números). This analysis highlights the
existence of less than twenty articles during the last fifteen years, half of which are written
by the same author, Vicente Carrión Liern, and have been published in the same journal, a
special section of Suma. Liern’s articles are primarily addressed to schoolteachers working in
either Secondary or Higher education and do not provide new ideas or materials. In this first
analysis, a greater existence of this topic exists in mathematics journals and from a
mathematical perspective. This may be related to the common idea in our education system
that mathematics is more important than music in the curriculum.
A second level of analysis on the contents of the literature relating music and
mathematics in the field of education enables us to define a typology of publications which
adopt a theoretical approach (with no reference to teaching experiences or contributions)
and another which provides an applied or pedagogical approach (with strategies, materials
or classroom activities). In the first group there are informative articles on specific aspects
(Liern, 2008) or analytical approaches (Lopez & Gustems, 2007), whose main contribution is
to show the important connection between music and mathematics as a basis for
interdisciplinary approaches in the classroom. For this purpose the articles make an allusion
to historical references and refer to the numerical significance in the field of music (for
example, the number 7, the golden ratio and the Fibonacci sequence) and to both musicians
and mathematicians who have made explicit this connection. In the second group there are
a greater number of publications focusing on early childhood education (Lázaro & Riaño,
2009; Ayala et al., 2003) or on secondary education (Arenzana & Arenzana, 1998) than on
primary education (Segarra, 2008; Liern, 2011). This may be related to the general approach
to learning in early childhood education, where teachers tend to provide more crosscurricular approaches. Furthermore, the type of contents found in publications relating to
music and mathematics (for example, the Pythagorean scale, or the connections between
geometry and musical intervals, the Fibonacci sequence and musical composition, fractions
and music figures) are more easily adapted in secondary education, where there are clearer
links with the curricula.
Although it is beyond the purpose of this literature review, it is considered
appropriate to highlight the fact that the scientific literature published in the Spanishspeaking context shows that there is a stronger tradition in combining music and
mathematics in the field of education in South America than in Spain. An example of this is
the project presented in Venegas et al. (2013). This article describes a proposal based on a
computer program that connects music and mathematics and which is aimed at the
8

education community. Although the project was developed in Chile and most of its
members are South American, the Spanish researcher Jesús Tejada is also involved. Another
author with outstanding contributions in South America is the Argentinian, Bustos (2007),
who presents two applied research in the classroom which demonstrate the potential to
connect music and mathematics education.
Although publications relating to music and mathematics in the Spanish scientificacademic literature are rather scarce, there is evidence that the joint work between the two
disciplines is a widespread practice among Spanish teachers. Some examples are the blogs
Matemusicant3 or Sumado4, driven by primary and secondary school teachers respectively;
platforms with an educational background such as ConCIENCIA Musical; Master's theses; or
the interest of future teachers for this topic, which is displayed in the final degree projects
carried out in a number of Spanish universities.
In short, this overview shows the general interest for the integration of music and
mathematics in the Spanish context, especially from a practical standpoint. This may be the
result of a growing interest of the education community for new educational models to
address the challenges of today's society. However, the literature review carried out
highlights the worrying lack of specific proposals and teaching materials, particularly in
primary education, but also to a lesser extent, in other educational settings.

3
4

http://www.scoop.it/u/matemusicant
http://sumado.blogspot.com.es/
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State of the Art: Germany
Maria Spychiger and Peter Mall (Frankfurt University of Music and Performing Arts, Germany)
Rose Vogel and Julia Zerlik (Goethe University Frankfurt, Germany)
What about the teaching of music and mathematics?

In German schools, the two subjects mathematics and music are clearly separated. Every
state formulated a mandatory framework or educational plan that is guided by the ‘KMKBildungsstandards’ (standards set by the Standing conference of the Ministers of Education
and Cultural Affairs of the Länder in the Federal Republic of Germany). The educational
plans of each state allow that individual schools (e.g. schools with musical focus) could in
fact nurture the connection between mathematics and music but this is a rather exceptional
case.
Nevertheless, there are some suggestions for interdisciplinary lessons or suggestions
for teaching with connections between different subjects. Often mathematical connections
suggest themselves with individual topics in music and vice versa. In mathematics lessons,
for example, children sing songs with mathematical content and the music teacher uses
mathematics to explain the relation of intervals. Such examples are published in different
journals for teachers. In ‘Grundschulunterricht Mathematik’ (mathematics instruction in
primary school) one can find an article about a “sounding Sudoku” that has been edited to
use in grade three5. Additionally, some websites for teachers offer suggestions for
experimental interdisciplinary teaching. The technical University of Munich offers a course
on “mathematical structures in music” that deals with vibrations, sounds and compositions.
This course is embedded in the project ‘Mathe Vital’6.
One aspect of music that has been used more widely for interdisciplinary lessons is
rhythm. One can find explicit examples for all mathematical domains. E.g. children learn
rows of multiplication by the use of rhythmical running across 100 fabric pouches or they
use their body to outline geometric shapes (cf. Klicpera, 2012). Nevertheless, the
effectiveness of these suggestions inside the classroom has not been scientifically tested.
There is some evidence of the proposed relationship between mathematics and
music in German scientific literature. Leuders and Leuders (2011) suggested that learning
mathematics can be supported through listening to music. From 2009 to 2013, Toepell and
Ringo did research on the transfer process of the general extra-musical impact of music
within the scope of a research project. They found that there was a “correlation between
mathematics and music in primary school”. In this project, Toepell and Ringo tried to find
practical ways of teaching both mathematics and music. At the centre of this research was
the question of whether a more intense musical activity (e.g. learning to play an instrument
or collective music-making) improves performance in mathematics classes7. Gathering these
research findings together, suggests that careful consideration of research methodologies
5

Grundschulunterricht Mathematik 54, 2, 2007, S. 50-51
https://www-m10.ma.tum.de/bin/view/MatheVital/Music/WebHome
7 Projektbeschreibung auf: http://www.erzwiss.uni-leipzig.de/fakultaet/personen?view=proforschungsprojekt&id=100
6
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and educational implementation are crucial for the observation of any effect of music on
the development of mathematical skills (Ullrich, 2008).
The fact that a connection between mathematics and music, which can be used in
schools, exists is unquestioned and its use is shown repeatedly. Nevertheless, this
connection is still not anchored in the curricula. Additionally, core studies would be
necessary in this field to push an implementation in the everyday classroom.

12

References
Leuders, J. & Leuders, T. (2011). „Ich bin ganz Ohr - Mathematik hören und verstehen" (I am
all ears - hear mathematics and understand). PM 53, (42), S. 2-12.
Klicpera, R., (2012). Rhythmik im Mathematikunterricht. Lernen mit Pfiff. [Rhythm in
mathematics instruction. Learning with whistle.] Wien.
Ullrich, R. (2008). Ein Projekt zur Entwicklung mathematischer Fähigkeiten im
Grundschulalter anhand des Zusammenhangs von Mathematik und Musik. [A project for the
development of mathematical abilities at the primary school age with the help of the
connection of mathematics and music.] In: Beiträge zum Mathematikunterricht online.
Vorträge auf der 42. Tagung für Didaktik der Mathematik. Jahrestagung der Gesellschaft für
Didaktik der Mathematik vom 13.3. bis 18.3.2008 in Budapest. Online:
http://www.mathematik.tudortmund.de/ieem/cms/media/BzMU/BzMU2008/BzMU2008/BzMU2008_ULLRICH_Ingo.pd
f

13

State of the Art: Greece
Maria Argyriou, Maria Magaliou, Georgios Sitotis, Elissavet Perakaki, Katerina Geralis-Moschou
(Greek Association of Primary Music Education Teachers, Greece)

A number of studies in Greece have explored the way that music and mathematics have
been integrated from a historical perspective. (Gaitani, 2009; Keisoglou and Spirou, n.d.;
Moshos, 2011). As these studies highlight, much mathematical theory is based upon Ancient
Greek texts, many of which explicitly link music and mathematics. However, though school
textbooks on mathematics mention ancient Greek mathematicians and the philosophy
hidden behind numbers, little time is given to in-depth study of the relationship between
mathematics and music in Ancient Greek philosophy (Gaitani, 2009).
There are also books, dissertations, and studies containing suggestions for an
interdisciplinary connection between music and mathematics in teaching at all educational
levels. More specifically, the Greek edition of Wheway and Thomson’s book suggests ideas
for the exploration of music through poetry, art, mathematics, history, geography, and
other subjects in primary education (Wheway and Thomson, 2002). Other ideas for the
interdisciplinary connection between music and mathematics appear in the books “Music in
education: the dilemma of interdisciplinarity”, “Interdisciplinary approaches with Music as a
main focus” (Papazaris, Patsantzopoulos, and Magaliou, 2007) and “How to plan a music
lesson” (Perakaki, 2008). In a number of research studies, certain activities for teaching
mathematical concepts have also been suggested for preschool education (Amanatidou,
2011; Pinika, 2013), primary (Aggelakis and Lapidaki, 2012), and secondary education
(Hatzivlastou, 2001).
Other researchers have examined how an interdisciplinary approach to the teaching
of music and mathematics affects the way that students understand mathematical
concepts, as well as their attitude towards mathematics. In Sergi’s research (1995), studying
the effect of music on the development of preschool children’s personality through
interdisciplinary teaching methods with music as a main focus, it became evident that this
method had a positive effect on children’s understanding of basic mathematical concepts.
Amanatidou’s research (2011) highlighted the positive contribution of music and ICT in
teaching the concept of angle in preschool education. The small-scale research study
conducted by Hionidou-Moskofoglou and Politidou (2007) also showed how the
interdisciplinary teaching of music and mathematics could impact positively on junior highschool students’ performance in mathematics, as well as helping them to understand
certain mathematical concepts and feel more positive towards mathematics. Another
research study investigated the effect of a “Math through Art Club” on the attitude of highschool students towards mathematics (Papadogiannakou-Pavlakou, 2012). This study noted
the positive effect of students’ participation in the Club, within the framework of an
optional Cultural Programme, on their attitude towards the mathematics being taught.
Finally, a study in Cyprus explored teachers’ views on the interdisciplinary teaching of music
and mathematics (Konstantinidis, Parisinos, and Gkagkatsis, 2006). The results of the study
showed that the majority of teachers treat the two subjects totally separately and do not
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link them. They also reported that they felt inadequately trained to teach the two subjects
in an interdisciplinary way.
As it becomes evident from the above review, the bibliography on interdisciplinary
teaching of mathematics and music in Greece is limited and there is a need for more
research and on a larger scale, as well as for the creation of structured teaching materials at
all levels of educational provision.
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PhD Thesis. National and Kapodistrian University of Athens. School of Education, Faculty of
Early Childhood Education.
Wheway, D. and Thomson, S. (2002). Ekserevnontas ti mousiki: mesa apo tin piisi, tin tehni,
tin epistimi, ta mathimatika, tin istoria, ti geographia, tin kinisi, ta pechnidia logou, tous
mithous (Explore music through: poetry, art, science, mathematics, history, geography,
motion, word games, myths). N. Tsaftaridis (Ed.). ( E. Makropoulou, Trans.). Athens: Nisos.
(original edition: 1993).
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State of the Art: Switzerland
Markus Cslovjecsek, Helmut Linneweber, Martin Guggisberg, Daniel Hug and Samuel Inniger (The
School of Teacher Education, University of Applied Sciences North-Western Switzerland, Switzerland)

In the German speaking part of Switzerland, there is a growing awareness of the benefits of
integrating music education with other curriculum subjects. In recent years, a variety of
different pedagogical projects have been set up. However, integrated education, which
seeks to link different subject areas, occurs rarely in our schools.
The investigation of cross-curricular teaching forms a substantial part of teacher
training programmes in many parts of Switzerland. FHNW is currently focusing on this
approach and is the leading institution in research on integrated music teaching. However,
interest in this area is growing in all teacher-training institutions and initial connections with
other experts have already been established. In Switzerland we can state first modules and
impulses in initial teacher training programmes and there is currently a growing interest
amongst our students to investigate the possibilities of integrating subjects, such as
mathematics and music, as a topic for BA and MA theses.
The situation in schools

In music lessons, integrated teaching is generally used as a means to link to the students’
everyday life but not in order to seek a holistic approach.
In mathematics, integrated teaching (including musical and auditory approaches) only
occurs in relation to with particular topics. In higher grades, these are especially:



The Pythagorean tonal system;
The twelve tonal (chromatic) positions.

Sometimes, musical and auditory sequences are used as an introduction to new mathematical
subjects or as a relaxing ending to a sequence of lessons.
Key concepts and ideas





The focus on cross-curricular teaching of mathematics and music generally takes
place during mathematics lessons. In music lessons, mathematics is rarely used to
enhance musical skills or music cognition;
Examples of integrated teaching approaches are not very common in Swiss schools
and only a few teachers use long term, integrated approaches.

Relevant issues and debates



A few years ago, in Switzerland, a debate arouse about the (controversial) beneficial
effects of music education on children’s performance in other school subjects (such
as mathematics, languages, personal and social development, etc.). Facing the
growing importance of the science in schools, music specialists occasionally refer to
the beneficial effects of music education on other subjects in the school curriculum.
The focus often lies in highlighting these beneficial effects rather than on seeking
structural similarities between mathematics and music.
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Since the existence of PISA, science subjects have become more important in the
Swiss school system. As a result, there is an ongoing discussion amongst music
teachers about how to prevent “the threat” of cutting music lessons and how to
ensure that music education is valued.

Key problems and questions that have been addressed in the literature




Explanations in mathematics and science primarily happen through a visual medium
rather than through auditory approaches.
When used in mathematics lessons in lower grades, music is often regarded solely as
a tool to support rote learning of multiplication tables (e.g. Maurer-Früh, 2005). The
‘integrated’ approach does not generally extend any further (Cslovjecsek, 2006).

Gaps in literature and the situation in teaching material










There is definitively a gap in the literature concerning the use of musical/auditory
approach in the teaching of the sciences. Only a few research contributions focus on
the benefits of auditory approaches to support teaching where issues of gender,
heterogeneity and inclusion present challenges in the classroom.
Gender seems to be a significant issue in mathematics lessons. Music (e.g. the
auditory approach) could help to improve the situation for female students.
We still only know very little about the ongoing neuronal processes during playing
music and the links with the cognitive processes involved in solving problems in
mathematics.
The situation in Swiss mathematics textbooks:
o In the main musical approaches or musical applications do not occur in
recommended mathematics textbooks in the lower grades - whereas visualaesthetic approaches are found. There are, however, a range of books which
focus (solely) on the memorization of multiplication facts. However, the
official curricula of mathematics in Swiss schools all have a variety of starting
points for integrated teaching between music and maths: e.g. the terms
patterns, categorizational skills, position and space, fractions, sets etc;
o The same situation is found in mathematics textbooks in the higher grades,
where auditory and musical approaches are rarely recommended (with the
exception of the rational ratios of the Pythagorean system).
The same situation is found in music textbooks, where mathematical approaches are
generally used in music theory (i.e. tonal scales, intervals).

Perspectives (political/philosophical/sociological/psychological/pedagogical)



It is expected that interdisciplinary approaches in teaching will probably gain further
importance in Switzerland. The EMP-M project was launched at a good time, as it is
the first interdisciplinary project connecting the subjects of mathematics and music
for ten years. Consequently, it is anticipated that there might be a significant
response to the project.
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State of the Art: Slovakia
Slávka Kopčáková, Alena Pridavková and Jana Hudáková (University of Prešov, Slovakia)
Integration of Maths and Music Education in Slovakia

In the Slovak school system, mathematics and music education are two isolated school
subjects that according to the State Education Programme ISCED 1 (2008), belong to two
different areas of education with specifically defined goals and contents of education. The
competence profile of primary school students, as defined in the above document, requires
a complex approach to the development of a child’s personality. The requirement to make
use of the interdisciplinary relationships in those topics where such space is provided was
already present in the past. Methodological manuals, however, did not describe techniques
or specific ideas of how to pursue this - this depended on the teacher. It is for these reasons
that interdisciplinary relationships between music and other school subjects were rather
rare. When they did occur, they took the form of songs in other subjects (including
mathematics) or educational games and activities, for instance as a warm-up activity in
mathematics.
For the integration of mathematics and music education (or at least their elements)
in teaching at the beginning of primary school, alternative pedagogical approaches were
used, such as drama education and integrated thematic education. The experienced
methodologist Dr. Edita Šimčíková concludes:
‘Based on my own experience, in spite of efforts or declarations about the integration
of these two subjects, there was never a compact conception of the integration of
mathematics and music education. Only as late as 2013, a final thesis by Paed Dr. D.
Jedináková8 was presented at the Faculty of Education, University of Prešov, for an
attestation examination, which specifically interconnects mathematics and music
education throughout the entire school year in a class with students from socially
disadvantaged backgrounds.’
At present, publications can be found on the website mpc_edu.sk which present
experiences of teaching, where the integration of mathematics and music in primary and
special education can be found. For example, the thesis by Džupinová9 (2013), which was
written as part of the national project ‘Professional and career growth of pedagogical
employees’ (‘Profesijný a kariérový rast pedagogických zamestnancov’).
Projects involving music and mathematics at Bachelor’s and Master’s level and other
examples of continuous education or study are rather rare, and impossible to map in a
complex way at a local level at present.

8

Jedináková, D. (2013). Možnosti integrácie matematiky a hudobnej výchovy v 2. ročníku ZŠ. Atestačná práca pre druhú
atestáciu pedagogických zamestnancov. Prešov: PF PU.
9 Džupinová, Z. (2013). Aplikácia integrácie predmetu hudobná výchova v rámci medzipredmetových vzťahov v špeciálnej
základnej škole - variant A. Bratislava: MPC, DP Prešov.
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In primary education, there was a project in a school in Budimír (in Eastern Slovakia) that
attempted to explore some of the links between music and mathematics10. Its focus was the
preparation of songs, recording a CD for the 1st through 5th grades for teaching the following
subjects: Slovak, mathematics and biology. In total, 6 CDs were made, each containing 10
songs. Here, the songs provided aids for learning rather than creating interdisciplinary
connections.
At university level, there have been a number of projects that have attempted to
search for connections between music and mathematics. For example, KEGA and VEGA
(National Cultural-Educational and Scientific Agencies for researchers from the academic
environment in the Slovak Republic) have investigated topics such as constructivist
education in mathematics, development of cognitive functions and mathematic literacy. In
projects of this type, with such outcomes as those by Prídavková11 (2008) and Kubáček12
(2011), elements of music educations can be found in ideas, activities, and tasks, but these
are rather contextual rather than being truly integrated. At the University of Prešov, an
Agency for Research and Development project (APVV, Slovakia) is currently being carried
out.13 The aim of the research is to investigate the processes underlying the ability to learn
from the viewpoint of a cognitivist paradigm studying the participation of executive
functions in the processes of acquisition of new and modification of existing mental
contents and forms (learning processes). One of the goals of the project is the preparation
of a set of tasks (also in mathematics) for the stimulation of executive processes in students
with a low level of executive functioning (primary level of education).14
In the search for specialised literature carried out in April 2014 for the purposes of
an EMP-M project, where the extensive study “Literature Review” was prepared, 36 items
were listed, which, however, is not an exhaustive list. A great number of scientific articles
with music and mathematics in the title did not actually meet the advertised contents;
rather, they addressed both disciplines separately at their theoretical or applied level. From
the database search, a number of interesting discoveries were made. For example, Maths
and Music by Berger et al. (1997) is noteworthy. In this scientific article, Evžen Kindler15
considers the importance of music education for the development of modern exact thinking.
In the article Theory of information and Music (1964), Cohen16, mentioned the so-called
Pinkerton producer of children's melodies (Nursery tunes) from 1956 as a composing
machine constructed according to a model of probability theory. In the report from the

10

The project was called "Innovation of methods, forms and teaching materials at the Elementary school in Budimír”
(2010), code ITMS 26110130080.
11 Palková, V., Prídavková, A. a kol. (2011). Matematika pre život – zbierka úloh na rozvoj matematickej gramotnosti žiakov
primárnej školy. Prešov: PF PU.
12 Kubáček, Z., Černek, P., Žabka, J. a kol. (2008). Matematika a svet okolo nás. Bratislava: Vydavateľstvo Mgr. P. Cibulku,
2008. Projekt s názvom „Matematika a svet okolo nás“ (Európske štrukturálne fondy) ITMS kód: 11230100153.
13 No. APVV– 0281 – 11, entitled ‘Executive functions as a structural component of the ability to learn – diagnostics and
stimulation.’
14 Associate Professor Alena Prídavková is a team member of the project in question.
15 Kindler, E. (1997). Význam hudební výchovy pro rozvoj moderního exaktního myšlení. In Matematika a hudba. Eds. R.
Berger a B. Riečan. Bratislava : VEDA SAV, pp. 119-135.
16 Cohen, J. E. (1964). Teorie informací a hudba. In Nové cesty hudby. Sborník studií a novodobých skladebných směrech a
vědeckých názorech na hudbu. Praha: Státní hudební vydavatelství, Praha : Státní hudební vyd., 1964, pp. 186-215.
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scientific seminar Math and Music (an article by Koptáková and Žiaková.17 (1999), the
contribution by Klucsárová Math in musical education was mentioned. Enzensberger18, in his
popularising article The drawbridge out of order: Math on the dark side of culture (1999),
considers and compares mathematical skills with musical abilities. He describes an analogy
between mathematics and music. Kapitulčíková and Ligártová19 describe the use of teaching
materials raised interesting issues as a result of the experience of the following authors:
When Music Counts: teaching block in the fourth year of primary school (2008). The
authors deal with interesting tasks such as a “pyramid task” or Morse code (alphabet) linked
with counting periods in music, and even division of periods etc. Slávičková20 in her
popularising article Music as the source of topics in math education (2012) considers the
possibility of applying mathematical operations, such as multiplication of fractions and
indices, in music.

Koptáková, S. and Žiaková, I. (1999). Matematika a hudba. In Hudobný život . 1999 (6), no. 6, p. 5.
Enzensberger, H. M. 1999. Padací most mimo provoz: Matematika na odvrácené straně kultury. In Pokroky matematiky,
fyziky a astronomie 44.4 (1999): pp. 265-272.
19 Kapitulčíková, D. and Ligártová, S. (2008). Keď hudba počíta : vyučovací blok v 4. ročníku ZŠ. In Naša škola. 2008/09 (10),
č. 2, pp. 36-38.
20 Slávičková, M. (2012). Hudba ako zdroj námetov vo vyučovaní matematiky. In MIF – matematika, informatika, fyzika, vol.
38, 2012 (21), p. 3.
17
18
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State of the Art: Romania
Raluca Sassu, Anamaria Cătană and Mihaela Bucuta (Centre for Research in Psychology, ‘Lucian
Blaga’ University of Sibiu, Romania)
The Romanian educational system is continuously changing over the last 25 years; it faces numerous
amendments and modifications, from structural revisions to content revisions. 25 years ago there
were objectives of learning politically set up, the pupils had to be devoted to the communist party,
and that was reflected in all subjects, learning objectives, methods, and schoolbooks. Regarding the
schoolbooks, there were no alternative one (more math books for the fifth grader, for example,
every fifth grade pupil in the country, had the same math book, or geography book).
Nowadays, the Romanian educational system is facing numerous challenges, qualitative and
quantitative one.
Regarding the structure, the newest revision is the introduction of the preparatory class in the
primary school, in 2013. Together with this change, mathematics was renamed and reorganized, in
Mathematics and the exploration of the environment for the preparatory class, the first and the
second grade. Only beginning with the third grade, mathematics became a separate subject.
The hour’s allocation for music and math can be followed in the next table:
Preparatory
class

1st grade

2nd grade

3rd grade

4th grade

Math and environmental
exploration

3/1

3/1

4/1

4/1

4/1

Music and movement

2

2

2

1

1

5th grade

6th grade

7th grade

8th grade

Mathematics

4

4

4

4

Music education

1-2

1-2

1-2

1-2

9th grade

10th grade

11th grade

12th grade

Mathematics (in math and
science classes)

4*

4*

4*

4*

Music education

0,5

0,5

-

-

Hours
Subject

It can be recognized that the math and music hours are unweighted from the preparatory class
through the high school, aspect that can be determinative in designing integrated hours.
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In order to identify the results of studies, preoccupation for integrated learning approaches, we
searched among the literature, data basis, journals.
We find out the lack of scientific studies in the topic. There is one article (Teaching and learning high
school mathematics through an interdisciplinary approach, Văcărețu, A., 2011) in the topic of
mathematics from an interdisciplinary point of view; the aim of the presented study was to improve
high school students’ motivation for learning mathematics, through an interdisciplinary approach.
One example of possible activity was to compose and play a guitar piece to represent rationale and
irrational numbers.
We could not identify any study for the secondary school (grades 5th to 8th), neither in mathematics,
nor in music.
The most studies we found were for primary and preschool classes, with the remark that there were
no real scientific papers, but examples from different classrooms and teachers. Most of the papers
treat the subject mathematics in two directions:


Teaching mathematics in an interdisciplinary way (mostly with sciences like physics, biology,
chemistry (Marinescu, 2004); one lesson in physics uses contents from math and biology;
teaching several subjects in an integrative way (Ușurelu, 2013); in the primary school one
topic is revealed in different disciplines/subjects



Developing the creativity of the students through mathematics (Bârjac, 2015)

As music regards, we found one blog about multimedia applications in the didactics of music. There
are mentioned the role of mathematics and informatics for designing software for music.
All together, these findings show a preoccupation of teachers from different levels for a modern and
integrative teaching, but it lacks of scientific studies in the field. The most data is about teaching
math, at primary school level. For primary school and preschool classes there are a lot of examples,
songs and plays; when about math and music, there are songs ore plays about numbers of things.
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Concluding Remarks
In light of the evidence presented above, there would appear to be a variety of approaches outlined
in the conceptualisation of cross curricular approaches in general as well as the teaching of
mathematics and music in particular. The evidence base underlying the cross-curricular learning and
teaching is, at best, incomplete, with many of the publications being driven from a primarily
ideological perspective rather than substantial empirical findings. The country specific state of the
art summaries have both identified a growing interest in investigating the relationship between
teaching mathematics and music and highlighted the need for further research in this area.
The EMP-Maths: Sounding ways into Mathematics is a significant step in bringing together
approaches from across Europe in order to develop a continuing professional development
programme as well as a range of activities that promote an integrated approach to the learning and
teaching of mathematics and music.
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