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Abstract
Th e paper examines the contribution of learning with the help of digital media 
to the quality of students’ knowledge when getting acquainted with the basics 
of musical literacy in the teaching of Music Education in lower primary school 
grades (school year 2013/14, a sample of 78 fourth grade students from Serbia 
E = 39; C = 39). Th e research results have shown that the students from the 
experimental group (M = 4.05; SD = .972) achieved better results in musical 
literacy in the fi nal test by learning with the help of digital media, for this kind 
of work compared to the students from the control group (M = 3.15, SD = 
1.309), who learned in the traditional way: t (78) = -3.438; average diff erence = 
-0.897; 95% CI: from -1.418 to -0.377; η = 0.134.
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Introduction

In an era of advancing science and technology, digital media have an important 
place in the teaching process. Modern technology has changed the way and quality 
of life, but the situation in schools has remained the same. Th ere are very few 
schools that are equipped with modern teaching aids including digital media, 
which enhance the very process of learning and teaching. One of the ways to 
achieve this is through the use of cognitive tools for building knowledge, whereby 
students are given an opportunity to be creators, through their own interpretation 
and organization of knowledge (Reeves, 1998). In this paper, the term digital 
media refers to all types of information in a digital format, including comput-
er-generated text, graphics and animation, as well as photographs, animation, 
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sound and video. Th e mode of communication between students and digital 
media is simple and straightforward and can be accomplished in various ways 
(practicing, teaching, dialogue, information search, simulation, educational games, 
problem solving). Th e communication model used in teaching is perhaps the most 
important segment that largely determines the outcome and eff ectiveness of the 
process (Pećanac, Lambić & Marić, 2011: 62). Th e combination of text, sound, 
images and animations ensures students’ motivation for learning about the basics 
of musical literacy through the use of digital media. Th e textual information must 
be clear and tailored to the student and it must explain the essence of what is 
taught (Milenović, 2012). It should be accompanied by an appropriate image, 
photograph or illustration. Th e image must refl ect reality, in order to satisfy the 
principle of obviousness. Information can also be given in such a way that by 
reading and watching, the student combines or reorganizes it and comes up with 
new knowledge by doing so (Tobias, 1989). Th e presence of computer games with 
levels for children is particularly stimulating, these games level the playing fi eld 
when it comes to children with developmental disorders and learning disabilities, 
i.e. lower-ability students and students with special needs (Hill, Reeves, Grant, 
Wang, & Han, 2002).

Digital media have a variety of uses in education: from teaching programs 
for learning and practicing, from databases and tools, through learning games, 
experiments and simulations, to complex communication and cooperation 
environments. Th e application of digital media in education is in itself neither 
good nor bad, and the results of such application will depend primarily on how 
they are applied in learning and teaching. It is noticeable that the question is not 
whether learning with the help of digital media is feasible, but to consider the 
most appropriate ways of eff ective integration into the educational program. 
Th is means that music technology, exemplifi ed in computer-based music, music 
soft ware, digital audio soft ware, the digital piano, music notation soft ware, laptops, 
personal digital players like Apple’s iPod, MIDI keyboard etc., must fi nd its place 
in the teaching and learning of music education (Webster, 2002). Musical literacy 
includes the concepts of time – the duration of tones, tempo and musical meter, 
rhythm, symbols (treble clef, line system) and the dynamics (symbols for volume). 
Th e teaching of musical literacy refers to the process in which students are trained 
to consciously observe and reproduce rhythmic and melodic fl ows. Th is actually 
means consciously recognizing sound and singing and playing from sheet music. 
It aims to bring students to an understanding of music and its laws through basic 
means of musical expression – rhythm, melody, harmony, tempo, dynamics and 
articulation (Jeremić, 2013).
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Th e new approach to adopting the basics of musical literacy with the help of 
digital media, presented in this paper, is oriented towards planning, realization 
and evaluation of student achievements. It is refl ected in the innovation of the 
methodological approach of the traditional education process with an aim to 
improve and enrich it. Th e practical contribution of the conducted research is the 
conception of teaching units, design, production and possibility of use of digital 
media in the teaching area of gaining musical literacy. 

Research Methodology 

With regards to the possibilities of the application of digital media, a problem of 
this research was set out: an insuffi  cient use of the possibilities and application of 
digital media in the teaching of Music Education, aimed at examining the possibil-
ities of improving the teaching process, a higher quality of intellectual enrichment 
of students, their higher achievements, conditioned by adequate preparation 
and application of digital teaching contents in the teaching process. Th e subject 
of the research is the study of the possibilities of realization and organization of 
teaching by introducing modern teaching trends in regular classes, through the 
implementation of a variety of digital media in the teaching process, presented 
through modern media means, such as: a desktop computer, laptop, video beam 
projector, DVD and CD player. Depending on the method of teaching, empirical 
research was carried out, and through direct educational work and work with the 
use of digital media, the results of students’ knowledge were obtained by applying 
the fi nal test. Th e experimental research presented in this paper was conducted in 
the school year 2013/14, on a sample of 78 fourth grade primary school students 
from Serbia (E = 39; C = 39).

Th e aim of the research was to determine the infl uence that the application of 
digital media has on the students’ knowledge in the teaching of Music Education. 
Th e tasks of the research were to determine whether teaching Music Education 
through the use of digital media, in the adoption of the basics of musical literacy, 
has a positive impact on increasing the level of knowledge acquisition in relation 
to the realization of teaching following the traditional model, and to examine the 
experimental group students’ evaluations about the application and possibilities 
of digital media in the teaching process of the subject of Music Education. Th e 
research starting point was the general hypothesis that digital media contribute 
signifi cantly to the effi  ciency of teaching Music Education in lower primary school 
grades but that they are insuffi  ciently used by teachers in their work. Th e special 
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hypotheses that the students from the E-group will achieve better results when it 
comes to the degree of knowledge acquisition through the use of digital media 
in acquiring the basics of musical literacy in relation to the C-group and that the 
students from the E-group will have positive evaluations about the application of 
digital media in the acquisition of musical literacy knowledge, were also starting 
points of the research.

Th e basic methodological procedure in this experimental research was based 
on a model of an experiment with parallel groups (E and C). In the realization 
of the project of this research it is possible to distinguish several phases: the pre-
phase, consisting of the development of the experimental program, the fi rst phase 
– the initial survey involved the testing of subjects (E and C), i.e. the assessment 
of the level of students’ musical literacy by using the Scale for assessing vocal 
abilities – SPVS (Serb. Skala za procenu vokalnih sposobnosti), subtests I and IV 
(Jeremić, 2011), a Likert type scale with answers ranging from 1 to 5, modifi ed for 
the purposes of the research, where degrees are equivalent to the number of points 
1 = 0 – 5; 2 = 6 – 8; 3 = 9 – 10; 4 = 11 – 13; 5 = 14 – 16. Th e testing was conducted 
individually with each student respondent, with questions about music that had 
pre-standardized content. Th is initial testing was conducted in September 2013. 
Th e second phase was the introduction of an experimental factor in the experi-
mental class. Th e third phase was fi nal testing. Th e fourth phase consisted in data 
collection with the help of tests and a survey questionnaire (assessing students’ 
evaluations about the application and possibilities of digital media in the teaching 
process, i.e. in the education process) given to the respondents from the E group.

Th e following research methods were used: a descriptive-analytical method, 
a causal method (experimental method) and a comparative method. Techniques 
for testing and surveying were used in the research. Among them, as research 
instruments the tests (initial and fi nal tests) and the survey questionnaire. Th e 
goal of testing students in the initial test was to determine the students’ level of 
knowledge in the teaching area which was taught during the previous school year, 
which allowed for the formation of the experimental and control groups. What 
was assessed was, therefore, the level of already acquired knowledge. Th e teaching 
area in question was the basics of musical literacy, according to the curriculum for 
the fourth grade of primary school. Th e goal of the fi nal test was to determine the 
extent to which the students had acquired the teaching contents that were taught, 
i.e. the importance of the application of digital media in the teaching process. 
All tasks included the concepts from the fi eld of music theory according to the 
curriculum for the fourth grade of primary school– (1) characteristics of the tone 
(length, height and strength), writing notes in a line system, solmisation names of 
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tones, (2) melodic – aligning tones in the C major scale and (3) rhythm – duration 
of tones (whole, half, quarter and eighth notes). 

Teaching with the help of digital media was applied in the realization of con-
tents (1) characteristics of the tone – length, height and strength (processing the 
teaching unit with the use of educational computer soft ware implemented via the 
Flash MX 2004 computer program); (2) line system, writing notes in a line system, 
solmisation names of tones, (processing the teaching unit realized with the use of 
Sibelius 6.0: Professional music notation soft ware); (3) melodic – aligning tones in 
the C major scale (processing of teaching units with the implementation of vari-
ous aspects of digital media presented through modern media means, presenting 
PowerPoint slides with the use of graphics, animation and sound sequences) and 
(4) rhythm – duration of tones, whole, half, quarter note and metrics – types of 
pulses 2/4, 3/4 and 4/4 (processing of the teaching unit with the use of Sibelius 
6.0: Professional music notation soft ware). Because of the fact that the students 
did not have much experience with learning with the help of digital media, as well 
as the fact that these are students at a younger age (10 years old), they worked in 
groups of three, with verbal instructions from teachers and a written instruction 
in the form of an instructional (teaching) pamphlet. Th e instructional pamphlet 
comprised steps which helped the students to follow and understand the slides 
that appeared on the monitor screen. Th e survey had the purpose of assessing the 
perceptions of the students from the experimental group about the application 
and the possibilities of the use of digital media in the teaching process, i.e. in 
the education process. Th e survey was conducted upon the completion of the 
research.

Results

Testing of diff erences between the respondents from the control and experi-
mental groups in the initial test was conducted fi rst.

Table 1. Achievement of students from the experimental 
and the control groups in the initial test

N M SD Mean
Rank

Sum
of Ranks

C-group 39 15.67 4.858 39.49 1540.00
E-group 39 15.64 4.858 39.51 1541.00
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Th e mean score of the respondents from the control group obtained in the 
initial test is 15.67, with a standard deviation of 4.858. Th e mean score of the 
respondents from the experimental group obtained in the initial test is 15.64, with 
a standard deviation of 4.859 (Table 1). Th is indicates that the students studied the 
content related to the fi eld of musical literacy in the traditional way.

Table 2. Correlation between respondents from the control 
and the experimental groups

C-group E-group
Score of the 
C-group

r 1 .156
p .344
N 39 39

Score of the 
E-group

r .156 1
p .344
N 39 39

Th e correlation coeffi  cient for the control and experimental groups, r = .156, did 
not reach the level of statistical signifi cance (p = .344), indicating that there is no 
statistically signifi cant diff erence between the results on the initial knowledge test 
between the respondents from the control and the experimental groups (Table 2).

To test the signifi cance of the diff erence between the rank level data, the Mann 
Whitney U test was performed.

Table 3. Results of students from the experimental 
and the control groups in the initial test

Achievement in the initial test
Mann-Whitney U 760.000
Wilcox on W 1540.000
z -.005
p .996

Th e Mann-Whitney U test did not reveal a statistical signifi cance regarding the 
students from the experimental and the control groups in the initial test, so it can 
be concluded that the experimental and the control groups are equal: U = 760.000, 
z = -.005, p = .996 (Table 3).
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Aft er completing the experiment, testing of diff erences between the respondents 
from the control and the experimental groups was conducted in the fi nal test.

Table 4. Achievement of students from the experimental 
and the control groups in the final test

N M SD Σ
C-group 39 3.15 1.309 .210
E-group 39 4.05 0972 .156

Th e fi nal testing of the students’ knowledge was carried out aft er introducing 
the experimental program of the subject Music Education for the fourth grade of 
primary school. Th e fi nal testing of knowledge was done through a fi nal knowl-
edge test (experimental group, control group). Th e tasks in the fi nal test included 
the new teaching content that had been taught. Th e results of the fi nal test in its 
entirety, for the control and the experimental groups, are shown in Tables 4, 5 and 
6 and in Chart 1. It is possible to note that the respondents from the experimental 
group obtained signifi cantly better results in the fi nal measure than the control 
group respondents. Th e mean score of the respondents from the control group 
in the fi nal test is 3.15, with a standard deviation of 1.309. Th e mean score of the 
experimental group in the fi nal test is 4.05, with a standard deviation of .972.

Chart 1. Achievement in the fi nal test
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Th e link between the achievements of the control and the experimental groups 
of students in the fi nal test was explored with the use of the Pearson coeffi  cient of 
linear correlation (Table 5). Th e estimated value of the magnitude of the correla-
tion coeffi  cient for the achievements of the control and the experimental groups 
in the fi nal test shows a strong positive value of r = .904. Th e two observed features 
depend on one another to a very low degree. Th e high value of their coeffi  cient 
is derived from some third feature that directly and simultaneously aff ects both 
of these features. Given that the value r=0.904 is close to 1, we can conclude that 
there is a strong positive relationship between these variables. It may be concluded 
that this relationship is real and not a coincidence, as shown by the value of the 
reliability test, which is statistically signifi cant (p = .000).

Table 5. Correlation results for the control and the experimental groups 
(Pearson’s linear correlation)

C-group E-group
Achievement of 
the C-group

r 1 .904**
p .000
N 39 39

Achievement of 
the E-group

r .904** 1
p .000
N 39 39

Data show (Table 5) that there is a positive correlation between the achievement 
of the students from the experimental and the control groups in the fi nal test 
(r = .904), which is indicative of a high correlation when using Cohen’s criteria.

Table 6. Achievements in the final test by applying t-test

Levene’s Test 
for Equality 
of Variances

t-test for Equality of Means

F p T df p M σ
95% Confi dence Inter-

val of the Diff erence
Lower Upper

Equal vari-
ances assumed

6.779 .011 -3.438 76 .001 -.897 .261 -1.417 -.378

Equal var-
iances not 
assumed

-3.438 70.142 .001 -.897 .261 -1.418 -.377
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Data show that the students from the experimental group obtained a signif-
icantly better result in the fi nal test compared to the students from the control 
group. According to the results of the t-test, it can be seen that a statistically signif-
icant diff erence was found between the values of the achievement of the students 
from the E-group (M = 4.05; SD = .972) in the fi nal test compared to the students 
from the C-group (M = 3.15; SD = 1.309): t (70.142) = - 3.438 (Tables 4 and 6). 
Th e diff erence between the mean values per group (mean diff erence = -.897, 95% 
confi dence interval extends from -1.418 to -.377) expressed as the indicator eta 
squared is high (η = .134).

Assessing the evaluations of the students from the experimental group was carried 
out with the use of a questionnaire. Th e results were obtained by answering open-
ended and multiple choice questions. Honesty in the respondents’ responses was 
achieved by the anonymity of the survey questionnaire. Th e questionnaire consisted 
of 8 questions grouped into following categories: (a) an evaluation of classes, in 
questions 1 and 2; (b) students’ interest in this type of teaching, in questions 3, 4 and 
5; (c) understanding of the teaching material, 6 and 7; (d) pedagogical implications, 
question 8. Th e aim of the survey was to determine how the students from the 
experimental group perceived the application of the experimental program, their 
attitude towards teaching in which digital media are used, their motivation and 
desire for such a method of work. Th e survey questionnaire was therefore conducted 
with the students from the experimental group, i.e. from the group in which an 
experimental factor had been introduced, and it was conducted immediately upon 
the completion of the research. Chart 2 shows that the majority of the students are 
of the opinion that classes realized with the use of digital media were very interesting 
(75.55%) and interesting (17.74%), while 6.71% of the students considered this 
method of teaching as usual. Th e high percentage (93.29%) of the students who 
positively evaluated teaching in which digital media are applied is very encouraging.

Chart 2. Evaluation of classes in which digital media were used
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Discussion and conclusions 

A high motivation for learning was observed in the students during teaching 
with the help of digital media. Teaching with the help of digital media develops 
students’ sense of control over a part of the teaching process and, related to this, 
a sense of safety and satisfaction with what is achieved. In primary school, at 
a younger school age, reading sheet music is a part of musical literacy, which takes 
place gradually, starting with images and symbols all the way to written sheet 
music. An American psychologist, Jean Bamberger (2000), outlines two phases on 
the basis of studies on the development of early musical literacy with the help of 
colourful notes (image notation): the fi gurative phase of graphic representation 
(symbols next to one another, ranging symbols one next to the other) and the 
phase of metric representation (where the sounds and duration are expressed in 
symbols). Teaching with the application of digital media, therefore, appears as an 
innovative teaching tool, which contributes to the effi  ciency of teaching Music 
Education in lower primary school grades (Garcia, Mirra, Morrell, Martinez & 
Scorza, 2015; Ranker, 2015). All of this has been confi rmed in this research, whose 
results show that the students who attended classes in which digital media were 
used had signifi cantly better academic achievements compared to the students 
who attended traditional classes, which confi rms the fi rst specifi c hypothesis of 
this research.

Th e students who had experience in teaching realized by using digital media 
positively evaluated its signifi cance. For them, digital media have become a means 
of motivation for independent research in classes (Gleen, 2015). Besides, they also 
developed an interest in new knowledge in classes, which is not directly related to 
the teaching contents that are taught (Fawns, 2015). 

Th e obtained research results show that learning with the use of digital media 
contributed to a greater quality of the students’ knowledge in the fi eld of musical 
literacy in the subject of Music Education than learning in the traditional way, 
which confi rms the main hypothesis. Th e students from the experimental group 
obtained better results than the students from the control group in the fi nal test. 
Th ey managed, in a larger number, to solve the tasks in which they needed to 
apply the knowledge and perform music by singing and playing by following sheet 
music. Th is is also confi rmed by diff erent achievements of two primary school 
students of the fourth grade who are a part of the model of education for all, i.e. 
inclusive education. Both students with developmental disabilities and barriers 
to learning and participation, i.e. with special educational needs, attend regular 
classes, and were included in the research. Th is research confi rmed the importance 
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of both digital media and educational technology in working with children with 
special educational needs. Th is is also indicated by numerous research studies 
conducted all over world, in which the importance of educational technology, 
primarily assistive technology in inclusive classes, was determined (Schwartz, 
2015; Nowell, 2014; Oravec, 2012). What we wish to emphasize is the diff erence 
in the achievements of the two students in the fi nal test. Th e student from the 
experimental group obtained grade three (3), while the student from the control 
group obtained only one point. It is believed that the experimental method of 
work performed with the use of digital media greatly assisted the experimental 
group student in mastering the teaching material.

Th e analysis of the student survey questionnaire results showed that the 
surveyed students appreciated the method of work performed with the use of 
digital media, and that most of them would like to learn in this way more oft en. 
Th e digitalized information can be more easily assembled with the use of images, 
animation and sound; they simultaneously aff ect more than one of the senses 
providing more complete information. Teaching accomplished in this manner 
can facilitate learning and understanding of teaching contents. Digital media not 
only contribute to the effi  ciency of teaching, as confi rmed by the results of this 
research as well, but they also represent a factor of creativity and innovativeness 
of students in class (Hoban, Nielsen & Shepherd, 2013). Also, they contribute to 
the increase in general digital literacy, including music literacy (Park & Burford, 
2013). Regardless of the undoubted importance of digital media, they are insuffi  -
ciently used in teaching even in countries with developed education systems (Fry, 
2015). Th is confi rms the general hypothesis which was the starting point of this 
research that digital media signifi cantly contribute to the effi  ciency of teaching 
Music Education in lower primary school grades, but that teachers do not use 
them suffi  ciently in their work.

Th e results of this research provide a basis for further research which would 
be oriented towards students as the users of digital media in classes of Music 
Education, in terms of their need and motivation to use such a form of education, 
as well as towards teachers as the organizers of the teaching process. 
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