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Extended summary

The aim of the research presented in this paper was to determine the efficiency of an ex-
perimental program based on linking mathematics and music content in order to improve low-
er elementary school pupils’ cognitive development and help them learn the material in both
subjects more efficiently.

Modern teaching aims at linking the contents of different subjects to make pupils’ knowl-
edge more lasting and teaching more effective. The motivation of students to perceive different
subjects as a system depends on teachers” expertise, creativity and methods. Rather than mem-
orizing facts, students should be encouraged to ask questions and explore topics themselves, to
apply their knowledge and identify the connections in places where it makes sense within one
school subject, as well as among several school subjects. In the author’s opinion, mathematics
and music have many common traits: a tendency towards symmetry, harmony, order, the need
for structure and patterns, abstract thinking, creativity, and the need for cognitive operations
that precede the creation of the terms that are more or less abstract. In this paper, the focus is
on contents of the two school subjects, such as fractions and duration of tones, between which
there is a fundamental correlation and that can be linked meaningfully.

The aim of the research was the experimental testing and study of the effects of a teach-
ing approach in which the teaching contents of mathematics and music are linked. An ex-
perimental method was used, working with parallel groups, and a survey was used as a test of
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knowledge - initial and final. The study sample consisted of 119 fourth-grade pupils (59 pupils
in the control group and 60 pupils in the experimental group). Four classes were held within
the experimental program, while pupils in the control group dealt with the same content, but
without making connections between the two subjects. According to the obtained results, the
knowledge of fractions is helpful in learning the tone duration (and vice versa). Given that we
also observed a poor knowledge of the basic elements of musical literacy among students, we
emphasize the possibility of improving students’ learning motivation by applying the mathe-
matics contents that are essentially related to specific music contents.

Music activities and content that are implemented in mathematics create conditions in
which pupils come to essential understanding of the concepts that are equivalent to each other,
which helps in the formation of concepts in both subjects and enriches the content. Student’ in-
terest in learning is increased, their math and music skills and accomplishments are improved,
and they become active participants in the classroom. Therefore, we need to think in the direc-
tion of finding the common features of mathematics and music content to break the monotony
and the “walls” placed between these two school subjects.

The author of the paper would like to stress that the essential correlation between frac-
tions and tone duration contributes to the adoption of mathematical concepts and that the
activities involving this correlation should be implemented in the process of developing the
knowledge of both school subjects because, as we have shown, pupils learn from the above-
mentioned activities more easily (the emphasis is on the integration fractions and tone dura-
tion) and classes get a new meaning because pupils are interested in learning something new,
while and at the same time they have an opportunity to apply their knowledge of different sub-
jects. But it cannot be expected from the pupils themselves to apply mathematics knowledge in
music content. Teachers need to teach them how to apply that content in a meaningful way. In
conclusion, it should be noted that it is not necessary to look for all possible connections be-
tween the two subjects, but only for those where the correlation is meaningful and purposeful.
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References

e Andri¢, V., Spasojevi¢, P. (2012). Korelacija nastave matematike i ostalih nastavnih oblasti u
mladim razredima osnovne $kole. U: Vulovi¢, N. (ur.). Metodicki aspekti nastave matematike
IT (199-212). Jagodina: Fakultet pedagoskih nauka.

e Barry, N. H. (2008). The Role of Integrated Curriculum in Music Teacher Education. Journal
of Music Teacher Education. 18 (1), 28—38.
e Berke, M. (2000). Curriculum Integration: A two-way street. General Music Today. 14 (1),
9-12.
e Bioci¢, A. (2015). Primjena korelacije u nastavi glazbene kulture (master rad). Split: Filozofski
fakultet.




Courey, S., Balogh, E., Siker, J. and Paik, J. (2012). Academic music: Music instruction to
engage third-grade students in learning basic fraction concepts. Educational Studies in
Mathematics. 81 (2), 251-278. Retrieved November 7, 2017. from: https://www.jstor.org/
stable/23254240%seq=1#page_scan_tab_contents

Coxford, A. E (1995). The Case for Connections. In: House, P. A. & Coxford, A. F. (Eds.).
Connecting mathematics across the curriculum (3—12). Reston, Virginia: National Council of
Teachers of Mathematics.

Culek, I. (2015). Glazba i matematika (diplomski rad). Osijek: Sveuciliste Josipa Jurja Stross-
mayera.

David Jr., J. H. (1995). The Mathematics of Music. Retrieved May 2, 2017. from: http://jackhda-
vid.thehouseofdavid.com/papers/math.html.

Deji¢, M., Mihajlovi¢, A. (2014). Matematicka darovitost. Beograd: Uciteljski fakultet.
Diefes-Dux, H. A., Whittenberg, L. & McKee, R. (2013). Mathematical Modeling at the Inter-
section of Elementary Mathematics, Art and Engineering Education. In: English, L. & Mul-
ligan, J. (Eds.). Reconceptualizing Early Mathematics Learning (309—-325). Dordrecht: Springer
Science + Business Media Dordrecht.

boki¢, O. (2007). Pojam linije u pocetnoj nastavi geometrije. Beograd: Uciteljski fakultet.
Geist, K., Geist, E. A. & Kuznik, K. (2012). Young Children Learning Mathematics through
Beat, Rhythm, and Melody. Young Children. 67 (1), 74-79.

Gnjidi¢, G. (2014). Zanimljiva veza matematike i muzike. Poseceno 27. 4. 2017. na: https://
goranagnjidicmath.wordpress.com/2014/09/29/veza_matematike_i_muzike/.

Grandin, T, Peterson, M. & Shaw, G. L. (1988). Spatial-temporal versus language-analytic rea-
soning: The role of music training. Arts Education Policy Review. 99 (6), 11-15.

Huri¢, Z. (2014). Korelacija matematike i ostalih nastavnih predmeta. Nastava matematike. 59
(4), 41-44.

Johnson, G. & Edelson, J. (2003). Integrating Music and Mathematics in the Elementary Class-
room. Teaching children mathematics. 9 (8), 474-479.

Jovi¢ Mileti¢, A. (2008). Tonske osnove srpskog muzickog nasleda. Knjazevac: Nota.

Kells, D. (2008). The Impact of Music on Mathematics Achievement. Retrieved May 11, 2017.
from: http://www.susi-up.de/wp-content/uploads/2010/04/ImpactOfMusicOnMath.pdf.
Loepp, E L. (1999). Models of curriculum integration. The Journal of Technology. 25 (2), 1-7.
Marici¢, S., Cali¢, M. (2015). Integracija razvoja matematickih pojmova i muzi¢kog vaspitanja
u predskolskom vaspitanju i obrazovanju posredstvom pesama za pevanje. U: Deni¢, S. (ur.).
Godisnjak Utiteljskog fakulteta u Vranju (317-326). Vranje: Uciteljski fakultet.

Nagel, N. G. (2003). Connecting through Integrated Mathematics. In: McGraw, S. A. (ed.).
Integrated Mathematics: Choices and Challenges (177—-188). Reston, Virginia: National Council
of Teachers of Mathematics.

Savi¢, J. (2016). Korelacija misaonih aktivnosti ucenika u nastavi matematike i muzicke kulture
u mladim razredima osnovne skole (master rad). Beograd: Uciteljski fakultet.




Scripp, L. (2000). Introduction: the premise of learning through music. Retrieved May 13,
2017. from: http://s3.amazonaws.com/academia.edu.documents/40644725/INTRODUC-
TION_THE_PREMISE_OF_LEARNING_THR20151204-2677-19mm1i8.pdf?tAWSA
ccessKeyld=AKIAIWOWYYGZ2Y53UL3A&Expires=1498496488&Signature=Um]J90
kKcXEATIpb3XzYdpVXeWc0%3D&response-content-disposition=inline%3B%20file-
name%3DINTRODUCTION_THE_PREMISE_OF_LEARNING_THR.pdf.

Shah, S. (2010). An Exploration of the Relationship between Mathematics and Music. Manches-
ter: Manchester Institute for Mathematical Sciences.

Song, A., Capraro, M. M. & Tillman, D. A. (2013). Elementary Teachers Integrate Music Ac-
tivities into Regular Mathematics Lessons: Effects on Students’ Mathematical Abilities. Retrieved
October 19, 2017. from: https://escholarship.org/uc/item/0js732gf.

Stojanovi¢, A. (2014). Korelacija u nastavi. U: Leksikon obrazovnih termina (332-333). Beo-
grad: Uciteljski fakultet.

Sulenti¢ Begi¢, J., Begi¢, A. (2013). Moguénosti interdisciplinarnog povezivanja nastave glaz-
be s neglazbenim predmetima. U: Vidulin-Orbani¢, S. (ur.). Interdisciplinarni pristup glazbi:
istrazivanje, praksa i obrazovanje. Glazbena pedagogija u svijetu sadasnjih i buducih promjena
3 (241-256). Tre¢i medunarodi simpozij glazbenih pedagoga, 18-20. 4. 2013. Pula: SveuciliSte
Jurja Dobrile, Odjel za glazbu.

Whitwell, D. (2011). Foundations of Music Education. Austin, Texas: Whitwell Books.
Zecevi¢, 1., Mikanovi¢, B., Hadzi¢, A. i Drobac, M. (2014). Znanja i vjestine u nastavnim pro-
gramima za mladi skolski uzrast. Inovacije u nastavi. 27 (2), 84-94.




