
 

 

  
Abstract - The use of multimedia in preschool and primary 

school education presents challenges to teachers and institutions. 
Today’s children prefer the content presented by graphics, sound and 
video more than written materials and are impatient for the traditional 
slow systematic transfer of the learning content. This paper discusses 
differences and similarities between preschools and primary schools 
in different countries that introduced multimedia literacy education in 
their educational program.  The empirical research results that are 
presented in this paper describe current situation and possibilities to 
adopt the multimedia literacy in the current school system in Croatia. 
 

Keywords - multimedia learners, early years, preschool, primary 
school, teachers, educators  

I. INTRODUCTION 
ultimedia literacy represents a set of skills enabling 

individuals to effectively find, interpret, use, evaluate 
and even create multimedia. It encompasses abilities 

needed to process and exploit all components of multimedia: 
text, sound, image, animation, video and interactivity. 

According to UNESCO, alphabetic literacy (the ability to 
identify, understand, interpret, create, communicate, compute 
and use printed and written materials associated with varying 
contexts) is a human right and the foundation of all learning. It 
is also a skill that begins in infancy and continues to grow over 
the lifetime. 

But, today’s children are not limited to written materials; 
they are frequent consumers of multimedia, surrounded by 
video games and dynamic media with a high level of 
interactivity. They prefer the content presented by graphics, 
sound and video more than written materials and are impatient 
for the traditional slow systematic transfer of the learning 
content. Therefore, they must be taught to construct meaning 
from multiple modes of presentation of the learning content 
and to evaluate the multimedia. 

The next two sections will define multimedia literacy and 
summarize the necessary elements of multimedia literacy 
education. 

Parents, caregivers and educators all play a role in building 
the foundation for multimedia literacy.  The need for 
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multimedia literacy education puts forward new requirements 
to caregivers, parents and educators, who are expected to 
become multimedia literate lifelong learners. On the other 
hand, preschool and primary school literacy education still 
tends to focus on alphabetic literacy and traditional approach 
that does not take into account the wealth of knowledge 
children acquire through everyday contact with constantly 
evolving multimedia environments. Although they recognize 
the importance of children to be multimedia literate, a large 
percentage of preschool and primary school systems in the 
developed world still does not include multimedia literacy into 
the obligatory curriculum. If a curriculum combines multiple 
instructional tools (text, sound, video and images), it is 
possible to attract children’s attention and deepen their 
learning experience. 

In the fourth section we will discuss the key stakeholders of 
multimedia literacy education in the early years of life (i.e. 
preschool). We will summarize approaches, advantages and 
issues of introducing multimedia literacy education in 
preschools in different countries of the world. 

Finally, in the last part of the paper we will present the 
results of the empirical research performed in primary 
education in Croatia, to reveal the children’s use of ICT and 
multimedia at school and home.  

II. THE CONCEPT OF TODAY’S LITERACY 
Literacy in general refers to the traditional skills of writing, 

reading and numeracy, skills needed to use the knowledge 
contained in books (i.e.in printed form). 

The concept of literacy is linked to fundamental, basic, 
alphabetic literacy, which emphasizes skills that prevail in 
analog, printed, Gutenberg galaxy, where information are 
created and presented by analog media [1]. 

Today, the knowledge is accumulated in other media and 
literacy implies different environments. 

Literacy can be generally defined as a set of skills that we 
must possess in order to obtain information and thus survive in 
the society [2].  

In order to make education more responsive to students in 
the 21st century, the need to respond to constant changes in 
media technologies and resources used in the world outside the 
classroom has been recognized in different educational circles. 
Thus, different terms have been used for literacy and literacy 
education. Bawden [3] mentions new literacies relevant to 
today's information and communication environment: digital 
literacy, media literacy, library literacy, ICT (computer) 
literacy, internet (network) literacy and information literacy, as 
an umbrella term. Information literacy is defined as a set of 
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skills that an individual should have to recognize a need for 
information, to identify, locate, evaluate, and effectively use 
that information for the issue or problem at hand [3]. 

Although computer literacy represents an irreplaceable part 
of information literacy, it is important to separate and 
distinguish the concept of computer literacy from the 
information literacy. Information literacy refers to content and 
communication, it includes the creation of copyright material, 
finding and organizing information, researching, information 
analysis, assessment and evaluation. Given the large amount of 
information that is now contained in electronic form, before 
we talk about information literacy, it is necessary to be ICT or 
computer literate. Computer literacy represents the ability to 
use computers, but also understanding of tools that allow the 
user to interact with the technological infrastructure [4]. 

Computer literacy also contributes to the acquisition of 
knowledge and skills to use ICT and thus assumes a higher 
level of general literacy. 

However, computer literacy cannot assume information 
literacy, since technological competence that excludes the 
possibility of assessing the quality and relevance of 
information and critical thinking is not sufficient, especially 
when it comes to education.  

Without information literacy, the use of a large volume of 
information is not useful because these information do not 
become a relevant source of knowledge.  

Technology enables communication and access to 
information which leads to the development of new evaluation 
and critical thinking skills that characterize information 
literacy. Therefore, acquisition of both types of literacies 
should happen simultaneously. These two literacies are 
certainly not synonymous, but together they contribute to a 
better education. 

In addition to information and computer literacy, terms such 
as visual literacy, media literacy and critical literacy are 
increasingly used in order to spread the concept of literacy to 
visual, electronic and digital forms of expression and 
communication [5]. 

Many of these literacies coincide with the concept of 
information literacy, but one should emphasize that 
information literacy retains a certain conceptual breadth 
because, apart from information in electronic form, it also 
refers to information available in printed form. 

Due to the large consumption of information obtained 
through the mass media (TV, internet), the notion of media 
literacy emerged. Media literacy refers to the popular mass 
media, but also has a major role in education.  

In the U.S., education on media literacy is partially affected 
by British, Canadian and Australian teachers and scientists 
who emphasize teaching practices encouraging children and 
young people to critically analyze mass media messages and 
pop culture. But, competencies required for the basic 
education of a completely new generation of children (which 
learns and acquires knowledge in a different way) involve the 
understanding of the multimedia literacy concept.  

It is important to distinguish the multimedia literacy from 
media literacy, i.e. to distinguish the use of mass media from 
the content covered by multimedia. 

Bawden [3] classifies multimedia literacy under the digital 
literacy that is actually a generic term for a group of literacies: 
network literacy, Internet literacy, and hyper-literacy. But 
digital literacy generally refers to the understanding of 
information on the web. 

Gilster [6] defines digital literacy as "the ability to 
understand and use information from different sources, in 
different forms, on the computer as a storage medium and on 
the Internet as a medium for the distribution and publication of 
information." Digital literacy involves the use of information 
via the Internet, but it also refers to the use of digitized 
materials, with emphasis on the ability to manage images, text 
and audiovisual content in the form of nonlinear dynamic 
hypertext. By this definition, digital literacy would be almost 
synonymous with multimedia literacy. 

Whichever literacy is being mentioned in the literature, it 
usually represents the ability to read and write, the ability to 
understand information and express ideas in a concrete and 
abstract way, often assuming the text as a medium. 

Multimedia, as equally as text, allows the development of 
concepts, abstraction and comparison, but simultaneously 
employing more senses in those processes and offering 
interactivity as a key factor.  

Unlike text, which is written and read, multimedia is 
created, constructed, investigated and managed. Multimedia 
always occurs as a result of cooperation and teamwork. The 
integration of text, images, sound and animation in multimedia 
document creates a unique language, which can successfully 
be implemented in teaching and education. 

Multimedia literacy aims to help users to develop a critical 
understanding of the nature of multimedia, multimedia 
techniques and their impact on the end user. 

III. MULTIMEDIA LEARNERS 
New ideas in a new time led us to the concept of PR 2.0 

which is characterized by the use of different methods than 
those that were used before.  

Multimedia literacy education introduces changes in the 
roles of educational institutions, schools, libraries and a 
completely new form of teaching. The traditional role of 
teachers has changed; he is no longer the main source of 
information, but plays a mediative role. The current teaching 
aids are changed; they are being replaced by the information 
available through the network. 

The multimedia literacy aims to increase students' 
understanding of how media work, how they produce meaning, 
and how they are being organized and constructed in the 
reality. It also aims to provide students with the ability to 
create their own multimedia materials. Literacy in multimedia 
requires basic computer literacy since multimedia information 
are transmitted via computer. Visual and media literacy 
education, which is not integrated in the traditional education 
system, is also necessary for the multimedia literacy education. 

Although the use of media and technology in education and 
the development of literacy synthesize ideas about multi-
literacy, the goal is to introduce them in the classroom as a tool 
for teaching literacy and as a support for the development of 
measures for assessing students' learning progress.  
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In the modern society, with the rapid changes in the way of 
creating and distributing information, children and young 
people should be able to find, select, understand and evaluate 
information.  

Contemporary teachers emphasize the development of 
language skills, but it is also important for students to learn 
how to use a system of symbols that include images, sound and 
music as a way of self-expression and communication that 
makes an integral part of the modern life. 

Today’s children are able to express themselves in tweets of 
140 characters or less. Mass media and popular culture 
governs their computer and information literacy education (use 
of websites and interactive online communication). 

These children were born in a fully computerized world; 
they easily use the technology and are being surrounded by 
iPads, video games, social networks and You Tube. Their 
basic skills are multitasking and are called digital natives.  

Research in the field of social psychology demonstrates that 
culture and environment in which a child grows up influence 
his way of thinking. Both neurobiology and social psychology 
suggest that the child’s brain is subject to change depending on 
the inputs it receives and to which it is being exposed [7]. As a 
consequence, today’s children are used to process information 
using much different parts of the brain than children born in 
previous generations [8]. 

Differences between today’s children and previous 
generations are obvious in their way of thinking, processing 
information that surrounds them, as well as in their way of 
interacting and communicating with others.  

They were born in a digitized environment. Every day they 
are surrounded by many multimedia sources and the way they 
receive information is tied up with the mode of processing 
such information. They look for instant feedback on their 
knowledge and quick answers to their questions and are more 
likely to concentrate on the content displayed by images, 
sound and video than text. They must learn surrounded by 
dynamic media with a high level of interactivity and are more 
prone to use random access to content rather than the linear 
one. 

Furthermore, as soon as they are offered static text and 
images, they lose interest and attention to the content. Most of 
them are visual learners and therefore verbal or textual content 
supported by visual memorization raises the level of their 
motivation for learning [9]. Therefore, it is not absurd to 
assume that the virtual world for these children tends to be 
almost as important as the one in which they physically live.  

Since they grew up with video games, they perceive a 
method of trial and error as a metaphor for learning, which 
requires design of such teaching materials that allow students 
to experiment with the content in order to fully adopt it. It also 
requires avoiding lessons with narration and giving 
opportunities of learning through play [10]. 

Therefore, today’s preschool and primary school students 
are encouraged to create their own multimedia messages using 
available visual, electronic and digital media tools.  

Furthermore, there is a growing number of teachers in 
primary schools who use technology to enable their students 
the access to online newspapers, magazines, audio files, 

narrative films and television documentaries, blogs and other 
multimedia sources that allow students to build critical 
thinking skills, communication skills, creativity and ability to 
solve common problems [5]. 

As a consequence, much of the contemporary research 
investigates the ICT competency of school teachers [11] as 
well as the ICT use at primary schools according to age, 
duration of pedagogical practice and teachers’ education in the 
ICT area [12]. 

Furthermore, the multimedia’s influence on education is 
thoroughly being studied in the last decade. Due to the fact 
that student's cognitive resources interact with all aspects of 
the external environment, the design of the educational process 
needs to embed the use of complex media [13]. 

Students need to learn how to integrate the information 
coming from multiple sources and in different formats such as 
text, music, animation, digital resources and the Internet, how 
to think critically and thereby acquire new knowledge. Recent 
studies have proved that there is a significant correlation 
between results students achieve in the ICT literacy test and 
the teacher’s use of multimedia teaching materials in the 
classroom [14, 15].  

Research has also revealed the statistically significant 
difference in the knowledge acquisition between children who 
use multimedia regularly in a controlled environment 
(immediately following the teacher's presentation of the 
content) and children who use it only occasionally at school 
and/or independently at home [16]. 

Due to the wide availability of multimedia materials and the 
beginning of the era of personal media development (where 
everyone can produce multimedia materials), it is necessary to 
educate students to use already available and produce their 
own multimedia materials. 

IV. ICT AND MULTIMEDIA LITERACY IN THE EARLY AGE 
The early and preschool education represents a particularly 

interesting area to explore multimedia literacy as it offers the 
opportunity to observe the relationship between the formal and 
informal learning as well as the opportunity to discover a 
balance between child-centered learning and teaching focused 
on adults. 

However, questions about the systematic implementation of 
multimedia literacy in the preschool education are rarely asked 
or acted on, since the role of ICT in the children’s early 
education still represents a controversial topic. Critics of this 
topic argue that technology consumes time, money and 
childhood [17, 18], while advocates believe that ICT and 
interactive media (when used appropriately), have tremendous 
potential to nurture early learning and development [19, 20].  

However, since children use the available modern 
technology on a daily basis, the question is how teachers and 
parents can take advantage of its power to enhance the 
learning and development of children and avoid potential 
problems. 

Global changes in the 21st century created new needs, as 
well as a new concept of education and lifelong learning.  

Children who are now attending institutions of early and 
preschool education belong to the generation that was born in 
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a completely computerized environment that grows up with 
computers, the Internet, mobile phones, MP3 players, iPads, 
video games, social networking applications and You Tube.  

Researchers [21] claim that these children learn, work, write 
and communicate in a different way from their predecessors; 
they prefer reading a blog than newspapers and are more likely 
to meet online than in person.  

Some researchers [22] argue that not it is not only the 
behavior of today's children that changed, but that their brains 
evolved, making them permanently and biologically different 
from their parents and ancestors. 

On the other hand, civilization and technological progress 
inevitably changes the living standard, the value of life and 
ways or methods of education. As a consequence, pedagogical 
responses to these new challenges in the institutions of early 
and preschool education are being sought for. The current 
research indicates that it is necessary to educate a child from 
an early age, because self-motivated and active learning takes 
place exactly at that age [23]. 

During the preschool period, children develop creativity, 
exploring the ability to create using different media and 
through creative movement. Digital technologies provide one 
more channel for them to demonstrate their creativity and 
learning. 

Although information and multimedia literacy represent 
important competencies defined by modern preschool 
curriculums throughout the world, the results of research in 
preschools give controversial results. 

In Australia, researchers identified a low use of computers 
in preschools settings [24]. Furthermore, in Finland, 66% of 
the preschool institutions use computers on a daily basis as 
part of their regular program [25]. 

Finally, parents in Hong Kong [26] expect children to 
acquire multimedia literacy skills already in the preschool 
setting. 

It is evident that there is a great deal of progress in the 
implementation and development of multimedia computer 
literacy education in the preschool sector, but resistance to the 
introduction of computers in many preschools is caused by the 
attitude of educators and the wider community, who believe 
that computer use in preschools tends to be inappropriate and 
irrelevant [27].  

Such attitudes are associated with their attitude on 
"appropriate childhood” [24]. 

A large study among Turkish educators showed that 
educators believe that computers have a negative impact on the 
child’s social development [28].  

Furthermore, looking for quality practice in preschool 
education [29], researchers found out that concrete activity is 
valued as being synonymous with the quality practice. Given 
that the digital environment is not concrete by nature, it is less 
valued by default.  

Another reason for the underuse of computers in the 
preschool setting are scarce financial resources. Downes et al. 
[30] point out that the lack of funds represents only part of the 
problem and that the professional development of educators 
should be considered as equally problematic [31]. 

 Furthermore, there are important studies that document the 
potential of ICT in creating innovative learning opportunities 
for children.  

In a well-designed curriculum [32] children working in 
pairs on computers are more engaged than when working with 
puzzles on the floor. 

Yelland [33] investigated the use of computers at home and 
reported that computer games have significant potential for 
supporting mathematical learning. Studies have also found out 
that the work on the computer creates opportunities for the 
development of social skills [34].  

Finally, studies [35] have shown that different types of 
multimedia educational software for children have quite 
different influence on the child’s development.  

While some types of software offer an intuitive and 
motivating learning environment, others are confined to drill 
exercises and games that have no educational effect. 

Finally, the latest research project in United Kingdom, 
project Interplay [36] revealed that even young children (age 3 
and 4) seem comfortable with computers and other ICT 
equipment.  

The results showed that young children may learn 
ineffectively when using computers on their own and that adult 
guidance is the key to successful preschool learning with ICT 
and multimedia. 

The study included eight different preschools.  The project 
results proved that guided interaction can create opportunities 
for learning with (ICT) for children aged three and four and 
concluded that computers are not suitable for activities by 
children of such a young age.  

They concluded that technologies such as digital cameras, 
electronic keyboards and toys that simulate laptops provide 
better support for collaborative use, promote confidence, are 
more affordable and give children the opportunity to build on 
competences and knowledge that they may develop in the 
home setting. 

V. EMPIRICAL RESEARCH ON A SAMPLE OF SIXTH GRADERS 
Analyzing the school curriculum we decided to carry out 

the testing on 6th graders, because the primary education 
informatics curriculum for the sixth grade introduces 
multimedia literacy as a teaching unit.  

 
 

 

 
 
Fig. 1. The structure of students’ sample with regard to gender 
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Survey was completed by 429 students from 10 primary 
schools in Zagreb1. The sample consisted of elementary 
schools 6th graders.  

Therefore, age differentiation was not required, only the 
structure of the sample with respect to gender. 
Such structure of the sample provided necessary conditions for 
the first research task – to discover whether students possess a 
computer at home. According to the results, only six 
respondents do not possess computer at home. 
 

 
 

Pursuant to the ownership of home computers, we wanted 
to determine the age at which they started using computers. 
Answers to that question indicate that a large number of 
children started using computers as early as preschool (46%). 

The rest of the children started using computers at the 
lower primary school - 1st to 4th grade (48%). Only 6% of 
children started using computers in the higher primary school 
– in the 5th grade. 

 

 
The next question referred to the students' interest in using 

computers. The obtained result was expected - the largest 
number of students showed interest, as many as 448 students 
which makes 97% of the total number of students. 

 

 

 
1 The majority of elementary schools in Croatia are public, e.g. the 

capital town Zagreb has only one elementary private school. 

Considering students' interests, one of the most important tasks 
was to determine the level of students' knowledge and ICT 
skills necessary to work on the computer.  

For this purpose, self-assessment methods were used. 
Students were offered four levels that could be considered to 
best reflect the level of their knowledge and skills and they had 
to choose the appropriate level.  

In most cases, students believed they possess good 
knowledge and skills to work on the computer (62%). Only 
8% of students considered to possess insufficient ICT 
knowledge and skills, while 18% of students considered to 
possess sufficient knowledge and skills to work on the 
computer.  The same percentage of students considered to 
have excellent ICT knowledge and skills. 
 

 
 
Since students frequently value their ICT knowledge and 

computer skills pretty high, they were offered multiple 
responses to the question of how they acquired the current ICT 
knowledge and skills.  

 

 
 
The obtained result shows that the majority of them 

acquired ICT knowledge and skills at school, but it also shows 
that it is equally likely for pupils to acquire this type of 
knowledge and skills independently (at home or somewhere 
else).  

Because of the possibility of multiple responses to this 
question, Fig. 6 shows the ranked display of students’ answers 
according to their frequency. 

The other important task was to determine for which 
activities students use computers in schools. Students were 
offered five activities that were consistent with the assumed 
level of their current knowledge, based on the analysis of 
teaching units in informatics classroom.  

Due to the possibility of multiple responses to this 
question, Table 1 gives the ranked display of students’ answers 
according to their frequency. 

 

 
 

Fig. 6. Methods of acquiring ICT knowledge and skills 

 
 
Fig. 5. Student self-evaluation of knowledge and skills necessary 

to work on the computer 
 

 
 

Fig. 4. Student interest in computers 

 
 

Fig. 3. The initial use of computers with regard to age  

 
 

Fig. 2. Students owning a home computer 
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 Number 
(n) 

Percentage 
(%) 

Creating tables, graphics 
/ illustrations 281 66 

Searching for 
information on the 

Internet 
236 55 

Use of educational 
programs (software) 230 54 

Writing papers, essays ... 202 47 
Writing e-mail 103 24 

 
 

 
Table 1. Activities and the use of computers in the 
classroom 
 

 

 Number 
(n) 

Percentage 
(%) 

Watching YouTube 
videos 340 79 

Access to social 
networks 

(Facebook, twitter, 
etc.) 

323 75 

Searching for 
information on the 

Internet 
269 63 

Recording or 
listening to music 229 53 

Writing e-mail 150 35 
Something else 132 31 

Recording video or 
video processing 87 20 

Writing papers, 
essays ... 86 20 

Use of educational 
programs (software) 73 17 

Creating tables, 
graphics / 

illustrations 
56 13 

Creating webpages 35 8 
 
 

 
Table 2. Activities and the use of computers outside the 
classroom 

 
Since a large percentage of students (53%) claimed that 

they acquire ICT knowledge and skills independently (outside 
the classroom), we wanted to examine which activities they 
perform on computers outside school. Students were given the 
opportunity of multiple responses. Again, due to the possibility 
of multiple responses to this question, Table 2 gives the ranked 
display of students’ answers according to their frequency. 

The next set of questions pertained to students’ 
understanding of the importance of the use of computers for 
learning and knowledge acquisition. These questions also 
served to examine students’ opinions and attitudes regarding 
the influence of computers on the learning process: they had to 
state whether they find it easier and / or faster to learn with the 
help of computers. 

 
 

 

 

Num 
(n) (%) Num 

(n)  (%) 

YES YES NO NO 
The computer should 
be used for learning 335 78 91 21 

I use multimedia, 
CDs and DVDs 
learning aids? 

226 53 203 47 

The use multimedia 
facilitate learning 247 58 168 39 

It is easier to learn 
using computer 320 78 109 25 

I learn faster using 
computer 278 65 151 35 

 
 

 
Table 3. The importance of computers and multimedia for 
the learning process 
 

Although it was assumed that most students will respond 
affirmatively to questions stated above, results in Table 3 show 
a considerable number of students who think that the computer 
is not suitable for learning as well as those who think that it is 
not possible to acquire represented knowledge faster or easier 
with the help of computers. 

The fact about Croatian primary school computer 
equipment is pretty devastating, since a large number of 
students, as many as 34%, replied that there are not enough 
computers in the school. 

 

 
But the most disconcerting fact was student’s reply to the 

question about the use of computers in the school library. 
According to these responses, very small number of students 
used a computer in the school library, only 18% of them. 

 
 
Fig. 7. Student assessment of the schools’ computer equipment 
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Apart from the analysis of information technology that 
children use in everyday life (that does not refer exclusively to 
computers), we wanted to analyze the use of modern 
communication devices, mobile devices, iPads and iPhones, as 
well as ways of using the above mentioned devices. According 
to the possession and use of these devices, we concluded that 
some students use more devices in their everyday life.  Due to 
the possibility of multiple responses to this question, Fig. 9 
gives the ranked display of students’ answers according to 
their frequency. 

 

 
As possible reasons and modes of use of modern 

communication devices, six multiple answers were offered to 
students. Their replies show almost equal representation of all 
the available modes of use of these devices.  According to 
results, almost the same number of students uses modern 
communication devices for conversation, listening to music, 
watching videos and browsing the Internet, while only slightly 
less number of students uses it for reading e-mail and 
accessing social networks.  

Due to the possibility of multiple responses to this 
question, Fig. 10 gives the ranked display of students’ answers 
according to their frequency. 

 

 
 
Because of the general popularity and use of video games 

among children and young people, students were asked about 

playing video games in online and offline environment.  
Again, since they had a possibility to offer multiple responses 
to this question, Fig. 10 gives the ranked display of students’ 
answers according to their frequency. 
 

 

 Number 
(n) 

Percentage 
(%) 

Do you play online video 
games on your own? 248 58 

Do you play offline video 
games on your own? 245 57 

Do you play online video 
games with more players? 213 50 

Do you play offline video 
games with more players? 127 30 

 
 

 
Table 4. Popularity of video games among students 

VI. CONCLUSION 
This paper presents the concept of multimedia literacy, the 

role of multimedia literacy education in the early years of life 
as well as during the elementary education. The necessary 
elements of multimedia literacy education are summarized, in 
addition to different approaches and issues of introducing 
multimedia literacy education in preschools in different 
countries of the world (Australia, Finland, Hong Kong, Turkey 
and United Kingdom).  

Finally, results of the empirical research on the sample of 
school children in Croatia (6th graders) are presented in order 
to reveal the current use of ICT and the level of information 
and multimedia literacy of primary school children in Croatia. 
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