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PEDAGOGICAL APPROACHES THAT
CONNECT MUSIC AND MATHEMATICS

Summary: The starting point of the publication is considering
methods of music education that ephasize an early music stimulation
and the possibility of their implementation and integration in the
formation and development of initial mathematical concepts.
Aspiration to connect two seemingly incompatible disciplines, music
and mathematic, opens questions whose goal is to find adequate
pedagogical approaches that would be in the function of music and
mathematics education and achievement, but also the overall
development of children. Applying the method of theoretical analysis, a
comparison was made among different conceptual approaches, the
results of the conducted research and the authors’ conclusions.
Considering the aforementioned questions, it was concluded that the
considered methods emphasize the importance of an early
development in the formation of a person and start from the premise
that the potential and the environment enable the children to build
themselves. Organizing an environment that allows children the
freedom by acting through organized and spontaneous activities in
kindergarten and school can contribute to children’s musical and
mathematical development. Connecting musical and mathematical
contents with each other, as well as connecting them with everyday
activities and setting learning situations in a context that is close and
familiar to children, and with the contents of other areas of education
and upbringing, provides the basis for successful learning of music and
mathematics.  Pedagogical implications are contained in
aforementioned recommendations for a proper approach to
connecting musical and mathematical content and creating a
stimulating environment. Future research should be focused on
examining and improving the competencies of professionals - teachers
and pre-school teachers, which would be in the function of music and
mathematics education and achievement, but also the overall
development of children.

Key words: musical abilities, initial mathematical concepts, learning
methods, early stimulation, stimulating environment.
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This paper considers the presentation of musical educationmethods,
which emphasize early musical stimulation and the importance of
early development in the formation of a person, the possibilities of
their implementation and integration in the formation and
development of initial mathematical concepts.

Although music and mathematics seem incompatible, looking at
historical development, philosophical viewpoints, as well as numerous
researches, there is an inextricable connection between these
disciplines. Ancient Greek philosophers researched the connections
between these areas and realised the relatedness. ,In the Pythagorean
school, music was on the same level as arithmetic, geometry and
astronomy“ (Beer, 1998). Developing the theory of numbers,
Pythagoras points out the close connection between numbers and
musical tones. They believed that the science of numbers is connected
with musical harmony (Adzaga, 2012: 102). The Pythagorean music
theorist, Archytas, pointed out the division of intervals in the tonal
scale by means of appropriate proportions (Gika, 1987 According:
Raji¢ 2020). Pythagoras’ student Philolaus is considered the founder
of the tetrachord theory (Barker, 2007). Overtime, a different division
emerged, that has remained till these days, mathematics and science
were on one side and language and the art on the other. Interest in the
connection between mathematics and music still exists and a large
number of researchers are trying to discover how musical laws can be
represented mathematically, how music can contribute to the
development of mathematical thinking and creativity, how
mathematics can contribute to the development of musical thinking
(Parker, 1973; Rauscher, 1995.;Tajcevi¢, 1997; Mili¢ and Vukicevié,
2011; Mari¢i¢ and Cali¢, 2015; Savi¢, 2018).

Analyzing the determinants of the development of musical and
mathematical abilities, it was noticed that there are contrary points of
view in the literature. A certain number of researchers support the
thesis of innate components that manifest and function from early
childhood (McPherson & Williamon 2006; Haroutounian 2002; Rados
2010; Deji¢ and Mihajlovi¢ 2014) while the others point out that,
besides hereditary factors, there is also the interaction with the
stimulating environment, which is more important factor in the
development of potential than the hereditary factor. Based on the
current knowledge about the nature of musical and mathematical
abilities, the aforementioned dilemmas lose their basis. Most
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psychologists today agree with the opinion of Farnsworth who
emphasizes that both determinants, genetics and environment, are
important in shaping abilities and what differentiates them is which
factor is considered more important (According to: Mati¢ & Mirkovic¢
Rados, 1986: 35).

It is evident that music and mathematics include certain common
abilities, such as perception, memory, insight, creativity and others,
which can be innate but also learned. Through music, children acquire
melody, rhythm, pitches, harmony, tempo, meter, dynamics, while in
mathematics they acquire initial arithmetical, algebraic, geometric
content, then measures, measurements and others (Rado$, 2010).
Numerous studies indicate that connecting these two disciplines can
have a positive effect on the general development of the child. In the
researches (Rauscher et al., 1995; Chan et al., 1998; Rauscher & Zupan,
2000; Vaughan, 2000; Hetland, 2000; Schellenberg, 2004; Fauvel et al.,
2006) in which the influence of music education on cognitive
development was examined., respondents who had a certain musical
education showed more successful results on various tests. The tests
examined mathematical, verbal and non-verbal abilities. According to
the aforementioned research, it was concluded that more successful
results of musically educated subjects derive from general intelligence,
which is a common component, on which one external factor can have
a great influence. In Wang’s research (Wang, 1989), the correlation
among two tests of musical achievement and tests of mathematical
and visual - spatial abilities was examined, and spatial abilities shown
to be a significant prerequisite for musical success. Parker (Parker,
1973) points out that cognitive skills of classification, serialization,
understanding the spatial relationships can be developed by guided
listening to music. Areas of mathematics that require spatial-temporal
reasoning are geometry and certain aspects of calculation, and in
further mathematics the ability to perform mathematical proofs.
Seeing the rhythm as aflow of sounds or tones of different time
duration closely connected and interdependent with the musical
meter (Tajéevi¢, 1997), in mathematics we can connect it with
proportions, the relation between the part and the whole.

A large number of researches focused on the development of abilities
indicate that the period of early childhood is a “critical period” for
learning, and therefore for the development of all abilities (Radonjic,
1992; Baumcal, 2012). The development of musical and mathematical
abilities in the preschool period is the most intensive and this period
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forms the basis of further development. The ability to accept new
knowledge in this period is really great and it should be used in the
best way, because reaching biological potential depends on proper
stimulation (Rajovi¢, 2012). Musical and mathematical activities in the
integrated preschool programme cannot be clearly separated from
other types of children’s experiences and are more closely related to
them than in any other period of their development (Duh 2009;
Slunjski 2011). The current conception of the preschool programme
“Years of ascent” implies the realization of the activities in relation to
children’s interest in certain contents, therefore adequate support of
adults, parents and teachers is of key importance (Regulations on the
basics of the programme of preschool upbringing and education -
Years of ascent 2018). “The holistic development of children must be
methodically supported in accordance with age and individual
capabilities. The activities and the complexity of tasks are
differentiated depending on differences in psychophysical
development” (Popovi¢ and Raskovi¢, 2022).

Therfore, this publication will present methods important for early
musical stimulation and the possibilities of their implementation and
integration in the formation and development of initial mathematical
concepts. The aim of the publication is to guide the adults - parents,
pre-school teachers and teachers to realize the possibility of
connecting music and mathematics and to find adequate pedagogical
approaches that would be a function of music and mathematics
education and achievements, but also the overall development of
children.

LEARNING METHODS THAT ENHANCE EARLY MUSICAL AND
MATHEMATICAL STIMULATION

In music education in preschool institutions, as well as in other
educationalinstitutions, various pedagogical approaches are
increasingly being introduced. They contribute to the development of
creativity, the integration of children in music education and musical
activation, as well as the creation of future music lovers.
Contemporary developmental psychology indicates that learning
through experience and the concept of active learning, which intensify
the learning process and activate the individual learner, should be
prioritized in the educational process (Matijevi¢c and Radovanovic,
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2011). For this reason, it is important to point out that by properly
combining methods, content, forms of work, approaches, it is possible
to influence the development of children’s biological potential (Mili¢,
2020). The teacher’s task is to carefully select and adapt the
educational approach to the children’s musical and psychophysical
abilities, strengthening the creative potential in accordance with the
interests and prior knowledge of the children.

In order for a child to successfully develop the abilities necessary for
learning mathematical content, it is necessary to lay the foundations
that are reflected in the successful formation of mathematical concepts
both in preschool and early school age. Taking into account the
cognitive abilities of children, constant action through organized and
spontaneous activities in kindergarten and through lessons at school
can significantly contribute to the development of mathematical
concepts. Connecting mathematical contents with everyday activities
and setting learning situations in a context that is close and familiar to
them, as well as with the contents of other areas of education and
upbringing, provides the basis for successful learning and acquisition
of mathematical concepts. Kamenov defines learning as an important
part of the process of acquiring mathematical concepts as “the
processing and shaping experience, discovery, insight into the essence
of phenomena, reconstruction of existing knowledge and
establishment of associations between different kinds of knowledge”
(According: Marendi¢, 2009: 4).

In order for children to successfully develop the abilities necessary for
acquiring musical and mathematical concepts, it is necessary to
organize learning so that children gain both motor and sensory
experiences. This contributes to choosing an adequate learning
method, connecting different learning contents, and all of this must
take place in a stimulating educational environment. Mathematical
activities that can be combined with music, verses, art and other
content can significantly contribute to the acquisition of mathematical
concepts such as the concept of a set. Preschool children can
successfully adopt the properties of geometric figures if we present
them through certain musical content, such as songs and chants
(Paunovic et. al.,, 2018).

Many researchers attach great importance to early musical
stimulation and its importance in activating the child’s personality and
enabling a healthy approach to their psychophysical characteristics.
We will present some of the most famous methods of music education
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in the twentieth century that emphasize early musical stimulation,
namely: Montessori, Dalcroze, Willems and Martenot method. In
addition to the importance for the development of musical abilities,
the mentioned methods can also represent the basis for the
development of initial mathematical concepts. Each of the mentioned
methods can be of great importance in improving and connecting
learning in the field of music and mathematics.

Maria Montessori (1909), a scientist who devoted her whole life to
researching the importance of early development in the formation of a
person, starts from the premise that the child is not determined by
heredity and that the potential and environment allow the child to
build itself. The education she designed allows the child to understand
the world around it in its own way through sensory education.
Although children go through the same developmental rules, this does
not condition the same individual development. Without an
appropriate stimulating environment in a certain developmental
period important for learning, the development of important
potentials will remain neglected (Basi¢, 2011).

Montessori believes that sensorimotor triggers are activated between
the ages of three and six and points out that the activation of melodic
and rhythmic sensations and movement reactions in children should
first start spontaneously, then coordinated with listening to music, and
only then we can talk about making music (Montessori, 1909,
According to: Terzi¢, 1998). For the purposes of Maria Montessori’s
research, Elise Brown Barnett composed a collection of piano pieces.
Music corresponds to walking, running, jumping, slow walking, waltz,
polka. In the initial phase, students react spontaneously, only to be
corrected later (Brown Barnett, 1973).

To practice perceptual abilities, Montessori made several children’s
instruments. She filled the wooden cylinders with different materials
that gave six different volumes when shaken. She solved melodic
problems by making and playing melodic instruments. She used
double bells placed in one parallel row, suitable for comparison, then
monochord, whistles, wooden cymbal, children’s organ. In her
exercises, she paid a lot of attention to silence, starting from it, she
taught children to listen, compare, distinguish (Terzi¢, 1998: 23).

In addition to the importance for the development of musical abilities,
the entire work of Maria Montessori represents the basis for the
development of initial mathematical concepts. Maria Montessori
method is based on encouraging children’s development, organizing
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an environment in which children have complete freedom to choose
the means for their activities (Kopas VukaSinovi¢, 2018: 176).
Children’s play has a key role in this process, as a spontaneous and
free child’s activity. The time a child spends in an environment that
supports its development will create the basis for independent
learning and discovering its own possibilities. In this way children
independently acquire knowledge from their environment and thus
education becomes a natural process that takes place spontaneously
in accordance with the child’s capabilities.

When it comes to children’s ability to learn mathematical concepts,
Maria Montessori believed that every child has the ability to think
abstractly, i. e. possesses a “mathematical mind” that children develop
from their birth. Apart from the fact that mathematical concepts are
abstract, her method implies that mathematics should be made as
concrete as possible so that children can understand it. Some of the
ways to do this are to connect mathematics with everyday life,
whereby one should always start with familiar and concrete material
that significantly contributes to the development of mathematical
thinking. She believes that mathematical content should start in
kindergarten, through which children should be enabled to work
independently through research, encouraging cooperation, with the
use of various didactic material, while respecting the child as an
individual and preparing children for life in the society. The
importance of the Montessori method is discussed by Milinkovi¢ and
Bogavac, who believe that this method, if applied in preschool age,
creates the basis for an integrative approach to learning at school and
that this approach is particularly suitable for learning mathematical
contents (Milinkovi¢ and Bogavac, 2011).

Jacques - Dalcroze Emile is a Swiss composer and pedagogue whose
name is inextricably linked to rhythmic gymnastics. The staring basis
of his upbringing is the belief that rhythmic certainty will be best
developed through large body movements. That is why he tried to
create presentations of rhythm in children through various gestures,
beating, walking and other large body movements (Rojko, 1982). He
devised a method that involves musical activities for children at the
age of four. The syncretistic of children’s behavior in this period is
significant, and that is why the conditions for activities of this kind are
extremely favorable. Dalcroze devised that rhythmic movements begin
with walking and in this way one starts learning the rhythm. Along
with walking, there is an improvisation on the piano, which, in the
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initial phase adapts to the child’s movements, and later takes the
leading role, so that the child coordinates the body with the music and
creates harmony with it (Terzi¢, 1998: 25). The elaborate system of
exercises also includes those related to changing time signatures,
syncope, phrasing, dynamics. There are also concentration exercises in
which movements are interrupted by an unexpected command (stop)
and changed. Expressing the rhythm with the body and participating
in the musical expression leads to the development of spiritual and
physical harmony, thus achieving contact with art. Dalcroze’s method
affects the development of children’s intelligence, concentration and
the ability to quickly react to changes in music and to changes in
general. These qualities have a positive effect on children’s
development because they force them to choose before acting and to
react quickly. The rising of feelings for the collective is emphasised
because in the realisations of this method the child must adapt to
improvisations in the group.

While Dalkroz indicates the importance of movement for the
acquisition of rhythm, Stankovi¢ and Aleksi¢ Veljkovi¢ pointed out the
importance of physical activity and motor skills for the acquisition of
mathematical concepts. They point out that children's physical activity
contributes significantly to the learning of basic mathematical
concepts, which includes the activity of the whole body through
various movements (Stankovi¢ and Aleksi¢ Veljkovi¢, 2021). It is of
special importance to show children from preschool age that
mathematics does not exist only on its own, but should be connected
with other activities and subjects and the space that surrounds
children. Movement plays a key role in getting to know the concepts
that surround children. The experience that a child gains through
movements and physical activities creates the basis for the later
acquisition of certain mathematical concepts. This is confirmed by
numerous studies that have shown that there is a connection between
the development of fine motor skills in early life and later success in
mathematics, reading and science (Lopes et al ., 2013; Senturk at al,,
2015; Stankovi¢, 2017). Hence the need to find adequate methods that
will encourage the development of motor and cognitive skills in
children of preschool age, and these skills will create a basis for
learningmathematical concepts. Children's physical activity through
movement, play and other activities significantly contributes to the
development of motor skills in children, which can be the basis for
later successful reading, writing, mathematics and more (Stankovi¢
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and Aleksi¢ Veljkovi¢, 2021). This is also confirmed by research
carried out in Norway, which included three groups of children with
differently developed motor skills (well, average and badly). Each
group had to solve a certain mathematical task (to show their age
using their fingers, to distinguish objects by shape, colour and size, or
to use a number in a sentence. It was discovered that the children who
have well-developed motor skills are more successful in solving these
mathematical tasks, thanthe children whose motor skills are average
and poor (Beck et al., 2016, According to: Stankovi¢ and Aleksi¢
Veljkovi¢, 2021).

The new approach to learning with children of preschool age is aimed
at the complete development of the child's personality. That is why it
is necessary to connect the children’s learning process with their daily
activities and interests. The key activity for children is play, which
includes certain physical activity and movement, and they contribute
to the development of thinking, vocabulary enrichment, as well as the
abilities necessary to solve certain problems. As Stankovi¢ and Aleksic¢
Veljkovi¢ point out, "pace and speed of movement, directionality and
coordination of the whole body form a well - organized psychomotor
system of a child" (2021: 247). That is why the goals of mathematics
education are focused on the active position of children in everyday,
real life situations. A stimulating and well organized environment will
contribute to this. The child's interaction with the stimulating
environment will significantly contribute to the acquisition of initial
mathematical concepts related to space, relations, shapes, quantities,
time, number and other mathematical concepts. The child's
environment can represent a good starting point for the acquisition of
mathematical terminology, which will represent the basis for later
acquisition of new mathematical concepts.

It can be concluded that the active position of the child significantly
contributes to the development of logical-mathematical abilities, as
well as spatial-visual, musical and many other abilities. That is why it
is necessary to enable children to acquire mathematical content
through activities that involve the active position of the child through
movements and manipulation. In order to achieve this, "we must
encourage children’s physical activity, gross and fine motor skills,
complex movements and thereby help the development of the child's
overall abilities, and therefore also mathematical" (Stankovi¢, Aleksi¢
Veljkovi¢, 2021: 249). This entire process will significantly contribute
to the understanding of basic mathematical concepts.
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Edgar Willems, a music psychologist and philosopher of Flemish
origin, directs his method of learning music to continuous music
education. Willems points out that children between the ages of two
and three should be included in music education, organized and
systematic, and their education should be continued during the school
period. Of great importance is his reform at the academic level, which
strengthens the competencies of future music teachers and artists in
imparting knowledge in the field of music. Starting from the
philosophical understanding that all children's knowledge is
conditioned by life experiences, he connects his method of music
education with the stages of learning the mother tongue. When
connecting the phases of learning the mother tongue and learning
music, it follows the psychological characteristics and natural phases
of the child's development. In the sequence of natural events, it follows
the sequence of learning the mother tongue in phases: hear speech -
listen to music, sounds, tones, look at the source of sound; accept the
sound of speech and musical tones; remember words (tones),
rhythms, songs; learn to speak and read (in music, as well); to become
a writer (composer) (Terzi¢, 1998: 30).

In his most significant work, the Psychological basis of musical
education (Bases psicologicas de la educaciéon musical, 1961), Willems
presents a method based on song, which is the synthesis of melody,
rhythm and harmony as a means that enables the development of
"inner knowledge, i.e. the key to real musicality" (Ivanovi¢, 2019: 49).
In music lessons, twenty minutes are spent singing, and twenty
minutes are devoted to body movements. With exercises aimed at
developing a sense of movement, it encourages motor imagination as
the basis of musical and any other rhythm (Willems, 1964: 27). With
precise didactic instructions, it enables the achievement of goals. In
the first phase of musical education, the Willems method begins with
"listening".  Various percussion instruments, flutes, bells,
metallophone, etc. are used, and the child listens and reacts with
movement. As Terzi¢ states, "the child’s education goes even into the
spheres of avant-garde music, where intratonal chimes (up to 1/16
tone) take the listener out of the tempered system of tones" (Terzi¢,
1998: 30).

Children learn through interaction with the environment in which
they find themselves and through the experiences they acquire in that
interaction. A stimulating environment, as pointed out by Stankovi¢
and Aleksi¢ Veljkovi¢ (2021), can represent the basis for learning and
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developing skills on which mathematical concepts and other abilities
(visual-spatial, musical) are formed. The basic content for learning
mathematical concepts and developing certain musical abilities can be
a song (Paunovi¢ and others., 2018).

Maurice Martenot, a French composer, pianist and creator of a new
musical education system related to learning an instrument, presents
some teaching principles that are interesting for children's
development in general. He believes that music should not belong only
to professionals but to everyone. It should enable enjoyment and
provide creative possibilities (Martenot, 1993). The Martenot method
is focused on the child and its experiences and feelings, which very
often neither they nor their teachers know. Art and music should
provide the child with balance and security in which it will be able to
express itself freely. The author emphasizes the role of the teacher
who will initiate an interdisciplinary approach connecting music and
art in general.

The first phase of the work on theMartenot s method begins with
sensory experiences, after which they become conscious. The next
phase that the author emphasizes is listening to music. The author
believes that children's hearing can be "passive (listening to music in
the background), active (conscious, listening to unknown music or
sounds) and very active (when a child listens to a familiar story or
song)" (Martenot, 1979, According to: Tanaskovi¢, 2021).

Developing self-confidence in children is the basis that stands out in
its upbringing and education, and all musical content is subordinated
to it. It starts from natural rhythm, includes meter, modal scales and
traditional notation. It works for a long time with a small number of
tones so that children reach a high level of safety. After a certain time
of singing by imitation, it moves to the synthesis of music and written
signs, which allows the student to hear the music by reading the
notation. Its interpretations will be personal and original and not an
imitation of the teacher's interpretation. The author insists on self-
control of inner peace - silence (Terzi¢, 1998: 31).

Listening to music does not only and necessarily contribute to the
development of musical abilities. It was confirmed in the researches
that success in mathematics increases with the duration of active
listening to music (Mari¢i¢, Cali¢, 2015). Thus, in the first grade, a song
can be used as an activity for developing mental representations of the
concept of number (Marici¢, Cali¢, 2015), where students visualize the
text, thereby creating a good basis for creating a realistic context in
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relation to sets. The concept of a set represents the basis on which the
concept of number will be formed in children’s minds.

Mathematical content can represent the basis for developing and
understanding certain musical concepts. "The mathematical-musical
connection can also be seen in the division of a whole into parts: in
mathematics, a whole is divided into two halves, a half into two
quarters, a quarter into two eighths, an eighth into two sixteenths, and
so on. The same principle can be applied in music, if we look at the
even division of a whole note: a whole note contains two halves, a half
two quarters, a quarter two eighths, an eighth two sixteenths and so
on to the smallest note duration, one hundred twenty-eighths"
(Despi¢, 1997 According to: Raji¢, 2019: 79). Mathematical
presentation and understanding of the concept of a fraction, the
denominator showing how many parts the whole is divided into and
the numerator showing how many parts are separated, will create a
basis for understanding the note duration of a beat in music. It can be
concluded that in order to read the durations and ratios of note
durations, knowledge of the mathematical concept of fractions is
necessary. The introduction of mathematical concepts related to the
fractions half and quarter starts already in preschool age (Deji¢, 2016).
Children observe the parts of the whole and their values through
examples, and thus create the basis for acquiring note durations in
music.

CONCLUSION

The publication presents an overview of the most important methods
that encourage the development of musical abilities in children of
preschool and early school age, and which are important for the
acquisition of initial mathematical concepts. The possibilities and
importance of connecting different areas, such as music and
mathematics, and their importance for the overall development of the
child's personality, which is what is striven for in the new concept,
were pointed out.

It was pointed out that for the development of musical and
mathematical abilities, in addition to innate abilities, it is necessary to
encourage and develop abilities in children. In this process, the
stimulating environment in which the child lives and learns, which can
be a source of both musical and mathematical content and a place of
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their application, plays a significant role. Because, "in order to
experience mathematics, in order to even feel the emotional charge,
as, for example, in music, it should not be presented blandly. Its
beauties, which are reflected in its universality and durability, should
be constantly emphasized" (Deji¢, Mihajlovi¢, 2014: 19). One of the
ways that can contribute to this is precisely connecting mathematics
and other fields and pointing out its connection and importance with
the everyday environment.

It was concluded that physical activity and movement play a
significant role in the development of musical and mathematical
abilities. Various movements create the basis for the development of
rhythm, while activities that include movements of the whole body
play a significant role in the acquisition of mathematical concepts. It
can be concluded that the active position of the child significantly
contributes to the development of logical-mathematical abilities, as
well as spatial-visual, musical and many other abilities. The
experiences that children gain in this way significantly contribute to
their later success in various fields. All those activities that are related
to children's interests contribute significantly to this.It was also
concluded that the methods based on a song that is a synthesis of
melody, rhythm and harmony, in addition to influencing the
development of musical abilities, can contribute to the learning of
mathematical concepts. Listening to music, which begins with sensory
experiences and then becomes conscious, in addition to influencing
the development of musical abilities, also affects success in
mathematics and can be used as an activity to develop mental
representations of the concept of number. As already pointed out in
the publication, mathematical content can also represent the basis for
developing an understanding of certain musical terms. We can see a
mathematical-musical connection in the division of a whole into parts,
which can be connected with the division of a whole note into shorter
note values. Also, a mathematical understanding of fractions can
create a foundation for understanding musical meter.

Directing practitioners to see the possibility of connecting music and
mathematics and to find adequate pedagogical approaches in learning
is extremely important for education. Therefore, future research
should be focused on examining and improving the competencies of
professionals —-nursery-school teachers and teachers, which would be
in the function of musical and mathematical education and
achievement, but also the overall development of children.
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Boxxana M. PALIKOBHU'h

YuuBep3uTeT y [IpUIITHHY ca NpUBpeMeHUM cefuuiTeM y KocoBckoj
MuTpoBuLy, YuuTtesbcku dakynteT, JlenocaBuh, Cpbuja

3opuua Jb. 'AJTAHOBU'h

YuuBep3uTeT y [IpULITHHU ca TPUBPEMeHUM ceuiiTeM y KocoBCcKoj
MutpoBuily, Yuutesbcku pakysrert, JlemocaBuh, Cpouja

IHEJAT'OIIKHW ITPUCTYIIW KOJU [TOBE3Y]Y MY3UKY U
MATEMATHKY

Pe3ume: Y pady ce nosaasu 00 pazmamparea Memoda My3udkKoz eacnumared y
XX eexky koje nomeHyupajy pamy My3uky cmumyaayujy u mozyhHocmu
um/aemMeHmayuje u uHmezpayuje ucmux y opmuparby u paszeojy novyemHux
Mamemamuukux nojmosa. Tedxcra 3a nose3usarbeM Hausesed HECNOjuBUX
ducyunauHa My3uke u mamemamuke omeapa NUMarea Yuju je Yusb ycmepeH Ha
npoHaaacerbe adekeamuux nedaz2owKux npucmyna koju 6u 6uau y yHkyuju
My3u4Ko2 U mMamemamuykoz o06paszosara u nocmuzHyha, aau u yKynHoz
paseoja deye. [Ipumersyjyhu  memody meopujcke aHaau3e, u3epuieHo je
ynopehusarbe pazaudUMux KOHYenmyaJaHux npucmyna u pesyamama
cnposedeHux ucmpaxcuearba U 3ak/ayvaka aymopa. Hakon pasmamparea
HasedeHUX nuMarsa, 3aK/bYy4eHo je da caznedaHe memoode ucmu4y 3Ha4aj paHoz
paseoja y opmuparty voseka u nosaase o0 nocmaske da nomeHyujaan u
okpyicerve omozyhasajy dememy da uszpadu cebe. OpzaHu3osarse cpeduHe Koja
dememy omozyhasa csn060dy OdesnosarbeM Kpo3 Op2aHu308aHe U CNOHMHE
akmusHocmu y epmuhy u wkoaAu Modxce donpuHemu OeujeM My3UKOM U
Mamemamu4koM paseojy. Takobhe, nosesusaree My3U4KuUx U MAMeMAmMu4Kux
cadpacaja mehycobHO Kao U nose3usarbe ca c8AKOOHEBHUM AKMUEHOCMUMA U
nocmas/barbe cumyayuja 3a yverbe y KOHmekcm Koju je deyu 61u3ax u hosHame,
Kao u ca cadpaicajuma dpyeux nodpy4ja 06pasosara u eacnumarea daje ocHo8y
3a ycnewHo y4erbe My3uke u mamemamuke. [ledazowke umnaukayuje cy
cadpycaHe ynpago y HasedeHUM npenopykama 3d NpasuadH npucmyn
noge3usarba My3udKux U Mamemamu4kux cadpiicaja u kpeuparey noocmuyajHe
cpeduHe. Bydyha ucmpaxcusarea nompe6Ho je ycmepumu Ha ucnumuearse U
MozyhHocmu yHanpehusarea komnemeHyuja npogecuoHanaya- eacnumava u
yuumesa Koje 6u 6use y hyHKYuju My3uuKoz U Mamemamu4koz o6pazosarea u
nocmueHyha, aau u yKkynHoe passoja deye.

Kmyune pevu: mysuuke cnocobHocmu, no4uemnu MamemMamu4ku nojmMo8su,
Memode yuerbd, paHa cmumyaayuja, nodcmuyajHa cpeduHa.



