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Abstract. Teachers can choose from a group of different kinds of educational materials. These
educational materials vary with their features, properties, and possibilities of use. Nowadays,
teachers are using more digital educational materials, which are simple to use and offers
advantages that come from their digital form. But not all digital materials provide significant
benefits for effective education. The main features that improve the learning of students are
multimedia and interactive elements. This paper contains a summary of multimedia and
interactivity and different points of view on these terms.
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1. Introduction

With the development of information and communication technologies (ICT), new forms and
possibilities of how to process and display information are emerging. The individual options
are gradually being improved and become more accessible to ordinary users. The mentioned
development and the fact that these technologies are readily available have changed all spheres,
including education. One of the examples of how education has changed, depending on the
development of ICT, can be teaching materials. Today, teachers no longer have to work only
with a "traditional™ paper textbook. Digital textbooks are often available too. They can also use
other digital educational materials such as multimedia presentations, tutorials, or try out virtual
or augmented reality.

Researches show that the quality of education, pupil outcomes and the effectiveness of the
educational process depends on the quality of used educational materials (Kalhous, 2009; Mikk,
2007). Therefore, we assume that educational materials should follow current trends and offer
teachers and students the most effective way to achieve teaching goals. In this direction, it
means to expand the use of electronic materials that are multimedia and interactive.

Under digital educational materials, we can include an ordinary, electronically distributed
document with images. This kind of educational material, apart from its electronic form, offers
no higher added value from the printed medium. But also, the term digital educational materials
can consist of materials with interactive and multimedia elements that make greater use of
digital technology, and they bring more value to effective learning.
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2. Multimedia and learning

Multimedia and interactivity are considered key elements for more effective education.
Stoffova (2017) states that combinations of various forms of presentation of new information,
or the opportunity to work with this information, are necessary for the effective building of a
human knowledge system. The importance of multimedia and interactivity is shown by other
research that has focused on human perception. More than 80% of information is perceived by
sight, followed by hearing with about 10% of the information, and the remaining perceptions
fall on other sensory organs (Petty, 2008; Stoffovd, 2017; Geschwinder, 1987). Fredman
(according to Pejsar, 2007) further states that we remember only 10% of what we read. We
remember 20% of the information we hear, 30% of the visual information in the form of an
image. We store half of the information when we hear and see it at the same time, 70% of what
we hear, see and actively perform at the same time, and 90% of the information when we reach
them ourselves through our own experience or activity. Although experts discuss the accuracy
of this data, it is clear, that the combination of various forms of presentation of information or
the ability to actively work with information helps to remember information more effectively
than just reading a text. Comenius (1958) has already noted the importance of acting on
different senses in teaching: “Therefore, be a golden rule for teachers so that everything is
shown to all the senses as much as possible. ... And if something can be perceived by more
than one senses at once, let it be shown to more senses.”

3. Multimedia

In the past, we may have encountered the concept of audio-visual technology in connection
with education. This term has been replaced by multimedia, which better describes the current
capabilities of these objects. The view of what multimedia is, however, differs between authors.
This article presents the two most common perspectives on the definition of multimedia. The
first view, the so-called “classical”, looks at multimedia as a summary of individual media (e.g.
video, image, text), used to present the information and to communicate between students and
teachers (Klement, 2017; Vrba, 2003). The second view is based on computer terminology. It
is a combination of different forms of presentation of information into one whole. Sokolowsky
(1994) further emphasizes the possibility of interactive user intervention, which can influence
the course of multimedia. Pavlokin (2007) also attaches importance to interactivity. He
considers interactivity to be the fundamental difference between multimedia and an audio-
visual work or document that combines, for example, only text, graphs and images.

Today we can also meet the term hypermedia. It is a connection of multimedia and hypertext,
where individual multimedia objects are interconnected using hypertext links (Dostal, 2009).
An example could be a website based on a hypertext structure - linking individual parts using
links.

4. Interactivity
The term interactivity is used in education to describe various communication interactions, e.g.
between teachers, between teacher and lecturer, but also with the educational material itself. In
connection with digital educational materials, we distinguish between two types of
communication - evoked by the learner or evoked by the system (Evans, 2007). How this
communication looks like reflects this three-step model: 1) display of the control element to the
learner (computer-initiated), 2) use of a control (teacher's response), 3) display of new
information (computer feedback) (Evans, 2002).

The contemporary concept of interactivity in digital educational materials distinguishes two
dimensions. The first is understood as two-way communication between the learner and
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multimedia, in which the learner can actively intervene in the object using the user interface
(Dostél, 2009). The second dimension of interactivity enables the communication between
individual participants in education (Klement, 2017).

To illustrate how interactivity can be implemented in educational materials, we can use the
division of digital teaching materials into three categories according to the degree of
interactivity (Klement, 2017). At the lowest level of interactivity implementation, objects allow
users to choose a "custom” path. A higher level of interactivity offers us the possibility to
control the simulation parameters. Dynamic simulations offer the highest level of interactivity,
which has a feedback apparatus. Repolusk (according to Zmazek, 2012) distinguish a similar
definition of interactivity levels. He considers the lowest level to be audio and video materials
that can be controlled. The second level includes objects that give users feedback based on their
responses. The highest level allows multiple interactions between the users and the system.

5. Conclusion

We live in an information society today; this fact should also be reflected in education. The use
of educational materials with multimedia and interactive elements seems to be a suitable and
effective way to master the curriculum. This kind of educational materials can interest students
more. They can offer them feedback functions, and they support their pace of study. With the
spread and availability of ICT, these materials can be accessed by students almost anywhere
and anytime. On the other hand, the creation of such materials is extremely hard in terms of
time and money. Their usability depends on the quality of processing. For the future, the right
step is not to abruptly abandon paper educational materials, but to find the correct connection
and balance between printed and digital educational materials. This could be made e.g. by
linking the textbook with QR codes to a multimedia website or by incorporating augmented
reality. This connection is offered, for example, by the interactive physics textbook FyzikAr 7
by Vit Skop.
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