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ABSTRACT
Cognitonics is a scientific discipline developed with the aim of studying the human being in the digital world. The aim of this paper is to analyse how to create a Multimedia system according to principles of Cognitonics.
Keywords
Cognitonics, ICT, multimedia, multimedia system, personality development, creativity development, socialization, social responsibility
1. INTRODUCTION

Cognitonics is a scientific discipline developed with the aim of studying the human being in the digital world and creating cognitive-cultural foundations of the personality's harmonic existence in modern information society, quickly transforming into knowledge society. It is based on research results that point to the gap between intellectual and spiritual development of individuals in a modern information society [2]. One of the goals of Cognitonics is to create theoretical basis that will enable development of different systems within ICT. This paper will be focused on multimedia systems. 

A multimedia system is a communication and information system that enables the processing, management, transmission and presentation of multimedia data.
Multimedia systems, as any other ICT systems, must have a positive impact on development of individual's creativity, its sense of harmony and beauty, awareness of belonging to a particular national culture, a positive impact on the development of individual language skills, ethical behaviour, self-regulation and other values that represent some of the principles of Cognitonics. The application of these principles in developing a multimedia system should be encouraged for the purpose of harmonious development of individuals.

2. ABOUT MULTIMEDIA SYSTEMS
Multimedia means the simultaneous combination of two or more media for the simultaneous transmission of different types of information. In the IT Encyclopedia Dictionary, multimedia is defined as the use of a computer to display text, graphics, videos, animation and sound [8]. The purpose of multimedia is to make it as interesting, attractive and real as possible to present and convey information, an appearance, a scene, an atmosphere or an event. The goal of multimedia is to capture as many of our senses as possible so that the experience of the transmitted message is more complete. Some advantages of using multimedia systems are: accessibility, mobility, interactivity, lower price, distance learning, etc.
Multimedia literacy consists of information literacy, visual and media literacy. It is reflected in the individual's understanding of how multimedia works, how it produces information, how information is created and merged into a meaningful and purposeful whole with the help of multimedia tools. It is also reflected in the individual’s understanding how multimedia is used. Multimedia literacy also means the ability to critically understand the nature of multimedia and the impact of multimedia [9] and the ability to think critically for the good use of information. In the context of Cognitonics, multimedia literacy can also mean understanding how to create multimedia systems according to principles of Cognitonics.
One of applications of multimedia is for educational purposes. Multimedia educational material is a simultaneous combination of two or more media in one digitized system with the aim of presenting information and encouraging better educational success of students. The main purpose of multimedia educational material is instructiveness, and the goal of any multimedia educational material must be to facilitate the process of remembering and understanding the content presented. An instructive message is a message that aims to teach. A multimedia instructional message aims to encourage the remembering and understanding of multimedia content, and consists of words, images and other multimedia elements in appropriate formats [6].

Each multimedia system is made up of multiple media and has its own structure that defines how these media are interconnected. The media that the multimedia system consists of is created and processed independently of the design of the system itself. In other words, to create a multimedia system, first it is necessary to design and create it’s elements, and then to carefully connect them to a useful multimedia system.
The elements of multimedia are: text, graphics, animation, sound and video. Text and graphics are static elements of multimedia. Sound, animation and video are dynamic elements of multimedia. Appropriately chosen elements for multimedia system can be a motivating factor for encouraging and maintaining interest in subject.
2.1 Text

Most multimedia applications include text, even if graphics are heavily used. Text is the most flexible way of presenting information on screen. It is often more useful to consider how to present the text appropriately than to try to replace it with speech or image. The text in multimedia system should be as simple as possible and the sentences should be short and precise. Abbreviations should be used as little as possible and only if they are widely known, and their use should be consistent throughout.

Text has the advantage that it is: easily manipulated (requires little time to create), easily stored (requires little memory), easily transmitted (requires small bandwidth). On the other hand, the text itself is usually not enough (it takes a lot of text to explain the simple concept).

2.2 Graphics and infographics
The term graphics (computer graphics) refers to a number of different elements created using a computer, such as diagrams, graphs, pictures, photographs or drawings displayed on the screen, all with the aim of visualizing information.
An image can convey information very effectively ("One picture is worth a thousand words"). The fundamental difference between an image and a graphic is that the image is captured and the graphic is created. It is usually much easier to generate an image (capture) than graphics (creation).
Research has shown that humans are visual beings and that they remember visuals better than textual information. Because of that, the term Infographics is very important when speaking about multimedia systems. Infographics is a visual presentation (display) of facts, information, data or knowledge. It is used when complex information is to be explained quickly and clearly, because it provides the reader with visual content that is simple and interesting to process, understand and remember. Infographics is a visual representation of facts, information, data or knowledge presented in the form of graphics and intended to present information quickly and clearly. It makes it easy to understand and remember information that may seem difficult to remember in large blocks of ordinary data. Simply put, infographics are graphics that provide information - explanatory graphics. Effective infographics convey the essence of the message without individual having to read the related text thoroughly. An individual can determine the subject of the infographic just on view. Nowadays, in an era of information overload, followed by shortened individuals' attention, infographics is used to easily and quickly enable understanding of information. Each infographics should be created in accordance with Emotional-Imaginative Teaching System (EIT - system) which, among other, aims at developing  in individual emotional intelligence, creativity, the ability to process symbolic information and suggests the educational methods contributing to early socialization of children (preschool and elementary school ages). The EIT-system belongs to the constructive core of Cognitonics [3].
2.3 Animation and video

The human being has the instinctive ability to detect movement, so animation is used to draw attention to the information within multimedia system. The purpose of animation is to imitate reality by the appearance of movement, and is possible because of the laziness of the human eye. Animation gives the viewer an illusion of movement by quickly changing the frame. It is used for: highlighting an object (moving text, the appearance of a character in rhythm as it is written, text pulsing, text changing color, etc.), “humanizing” an object, explaining a concept or action. Animation should be used only when there is a clearly defined goal to be achieved with it. The various effects of multimedia application development tools should be carefully used for animations. For example, scrolling text is difficult to read and should be avoided, or at least, once stopped, it should be left enough time for the user to read it.
Video (moving image) can include all of the elements of multimedia. Video is usually much easier to make than animation, but it is also less useful on a regular basis.

The duration of the video or animation (for the sake of attention) should in most applications be limited to: 

• video - no more than 60 seconds, 

• animation - no more than 30 seconds.

Passive video leaves the user as a passive observer, while interactive video engages him / her with the interaction that makes him / her an active participant. Interactive video enables the engagement, participation, control, response and active involvement of the viewer, which is very important for his / her intellectual and spiritual development.
2.4 Sound

The term sound in multimedia represents: speech, sound effects and music. Music is used as a background, usually to a video, and in that sense represents the whole with the video. It makes a mood in presentation. Sound effects are most commonly used to provide the user with system status information (for example: "beep" for an error) or to provide additional information about the object being displayed visually (for example: stream noise). Both music and sound effects have relatively little information value but can significantly contribute to the comfort of work. Speech can be used for both inputting information (for example: speech recognition in an application management function) and output from a multimedia application (for example: description of the image being displayed). In doing so, care must be taken that listening to speech is slower than reading, so that at the same time the user can accept less information by listening than reading.
3. MAKING MULTIMEDIA SYSTEM ACCORDING TO PRINCIPLES OF COGNITONICS

3.1 The tasks to be solved by a multimedia system
Each multimedia system is made up of multiple media and has its own structure that defines how these media are interconnected. The media that the multimedia system consists of is created and processed independently of the design of the system itself. After creating all multimedia elements, they need to be combined into one meaningful whole.
Creating a multimedia system is a process by which individual media are combined and their flow is combined and controlled. The multimedia system should be: useful (to give the user what she/he wants), simple (not having a need for too much effort when using), interesting (to result in a positive feeling and desire to be reused).

When creating a multimedia system, it is necessary to take into account its effect on the levels of the subconscious: in order to develop intellectual and emotional spheres harmoniously, it is necessary to include feelings, and not only ideas. Individuals form associations with the messages displayed, but they will not necessarily make a conscious connection between the aesthetic elements and the information. Knowledge must not only be transmitted, but also built into the mind of users during the process of active learning [2].
When creating a multimedia system, one should fulfill the tasks of communication with users through multimedia system at the levels of consciousness and subconsciousness. This tasks are:

• to increase audience awareness and attention on presented multimedia material;

• to increase and channel excitement and enthusiasm when using multimedia system;

• to successfully explain through multimedia system abstract ideas and themes, and complex ideas and themes;

• to be able to communicate through multimedia system with people with different knowledge, needs, capabilities, and  with different levels of intellectual development;

• to successfully create simulations and explanations of complex contents;
• to encourage individuals to focus their actions on achieving the desired goals;

• to achieve positive feelings about the multimedia system and the messages themselves.

According to Bearden [1], the goal is to integrate technology and to create a space open to demands of society with the aim of building a sense of belonging to society. In such way a smart, sustainable and inclusive growth of an individual can be achieved. 
The technology of multimedia systems should not be integrated only in education, but also for business purposes, in public administration, for fun, for communication etc. Multimedia systems should be created in a way to represent a cognitive learning resource that enables development of more complex and richer thoughts among individuals.
Using the multimedia systems is changing the way users access information, collect them, analyze them, present them, etc. Also, by transforming situations from static to dynamic, users are enabled to develop the skills of socialization, social responsibility, creativity and cooperation skills [7].
3.2 Media selection guidelines
When creating a multimedia system it is important to carefully analyze and select the right media for transmitting a message in a successful way. 
Reasons for selecting Text and Speech for transmitting a message in multimedia systems:
• Written words are descriptive, detailed and straightforward.

• Words can be literal or just remind the user about the topic. 

• The correct use of words is critical because words can easily be misinterpreted. 

• If speech is used, it must be informative and expressive.
Reasons for selecting Graphics and Illustrations for transmitting a message in multimedia systems:
• Designs, drawings and images can be used thematically or symbolically.

• Graphics can be explanatory, conceptual or suggestive. 

• Graphic can be adapted to the information being transmitted or it can be aimed directly to the audience. 

• Graphic design connects separate elements of multimedia to one functional system.
Reasons for selecting Still photos (Pictures) for transmitting a message in multimedia systems:
• Pictures are visually very rich, detailed and attention - grabbing.

• Pictures can show real photos as detailed information for subject describing.

• Pictures can be suggestive or even symbolic.
Reasons for selecting Video and Animation for transmitting a message in multimedia systems:
• Video is largely realistic and descriptive in a detail.

• Video is used to transmit time - based information.

• Animations can also be descriptive in detail or even suggestive.

• Video and animations are good to be used when there is a need for clarifying things.
Reasons for selecting Sound for transmitting a message in multimedia systems:
• Sound adds an audio element to visual information. 

• Sound (in a way of music) makes a mood of multimedia system.
• Sound (in a way of music) promotes the development of emotions.
• Sound is the most subconscious of all the media, but it must be used moderately.
There are reasons to believe that the formulated guidelines would be very appropriate for implementing the script of a multimedia intelligent tutoring system (MITS) introduced in [4, 5]. This script is based on the world-known fairy-tale "Sleeping Beauty". It is a script of an MITS  for acquainting young children (5-6-7 year old) with the basic ideas of social etiquette.
4. CONCLUSION
Multimedia systems are widely used in all sorts of fields. Some of them are education, business or communication. To reduce a proven gap between intellectual and spiritual development of individuals in a modern information society, multimedia systems must be designed in accordance with the principles of Cognitonics. To do so, principles of Cognitonics must be added as multimedia literacy items. In such way one can use multimedia elements in right way to make complete multimedia system which fulfils it’s purpose and in parallel respects the principles of Cognitonics.
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