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Abstract—The purpose of this study is to improve the effectiveness of the 

educational process by using infographic content that allows to create interac-

tive infographics with the application of the original markup method. The im-

portance of complex graphic information in the information processes of mod-

ern society, the need to know the tools for its creation, rules and techniques of 

development, as well as the skills of posting infographic information as an inte-

gral part of specialists’ competence were shown. The paper describes in detail 

the features of using infographics when creating presentations, mnemonic dia-

grams, instructions, as well as in the process of searching for information on the 

Internet. The use of infographics in educational process will reduce language 

barriers when teaching in an educational institution for both Russian-speaking 

and foreign students, since infographics improve the perception of educational 

content regardless of the language environment of students. 

Keywords—Visual content, infographics, markup maps, educational process, 

tuition, education. 

1 Introduction 

Wide access to information resources of the Internet global computer network pro-

vides users with unique opportunities to quickly obtain the information they need in 

various fields [1], [2]. Due to objective restrictions imposed by software and hardware 

environment, information resources were presented mainly in the form of texts in the 

early stages of Internet development. But at present, modern information and commu-

nication technologies and computer equipment allow to widely use graphic and mul-

timedia content [3]. A human being is oriented by nature to the visual perception of 

the environment. Having high clarity, multimedia content significantly improves the 

perception of information, its memorization, which is particularly important for edu-
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cational systems [4]. Modern level of development of educational technologies in-

volves a wide use of interactive digital education systems [5], [6], the management of 

which is based on multiple scenarios, providing students with a high degree of inde-

pendent decision making when choosing the sequence of learning material [7], [8]. 

Currently, much attention is paid to developments in the field of adaptive manage-

ment technologies of digital education [9]-[11]. They allow to make the education 

process highly effective [12] when using an individualized education style [13], [14]. 

Much attention is also paid to the analysis of educational outcomes [15]. At the same 

time, technologies for automated generation of educational content [16], [17] are 

used. Educational content includes illustrative static and animated infographic materi-

als that are indivisible in terms of their structure and properties. 

Complex graphic and multimedia information inevitably leads to the need to 

change the paradigm of the educational process organization [18], [19]. It can be ar-

gued, that the era of multimedia content dominance has inevitably come, and this 

trend will only increase in the near future [20]. Infographic is one of the components 

of complex graphical information. Today, infographics and images which they form 

in the human mind are the basis of the eye-mindedness of most professionals in vari-

ous subject areas.  

Modern knowledge-intensive production of complex industrial products, as well as 

the development of software products and new technologies are impossible without 

the use of graphic models such as drawings of parts and components, sketches, 

schemes and structure diagrams of algorithms, drawings of technical objects. 

Knowledge of the tools for their creation, rules and techniques for their development, 

as well as skills for placing infographic information on the Internet is an integral part 

of the basic competence of specialists. Proper understanding of any profile of in-

fographics importance for the modern educational process, the ability to correctly and 

rationally involve infographic resources placed on the Internet global computer net-

work in the educational process, and integrate them with modern digital education 

technologies will make it possible for teachers to realize the training of competent and 

competitive specialists for the national economy of Russia. At the same time, it 

should be noted that when working on the Internet with modern media technology and 

software designed to create and process infographic content (to search, to edit and to 

convert it) students will indirectly form individual media competence that is so neces-

sary in modern information society [21]. Today graphic information is widely used in 

various areas of visual communication: in art, which elicit human emotions, evoking a 

sense of admiration for the beautiful; in social sphere, enabling people to exchange 

various information; in the educational systems to study various objects and phenom-

ena; in scientific and technological field to implement researches, design and produc-

tion processes [22]. Obviously, this list can be continued. 

Infographic (information graphics) is a graphical method of presenting information 

and knowledge in the form of a systemically organized set of graphic (image) and text 

data, the purpose of which is to present sophisticated systematized and structured 

information in a qualitative an effective way [23]. In other words, infographic is an 

image, which shows certain information using text and graphics. It is not intended to 

replace the text of an informational message, but only to help communicate complex 
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information to the consumer in a clear and accessible form. "The main difference 

between infographic and other types of information visualization is its metaphoricity. 

It is not just a graph, a chart built on the basis of a large amount of data. It is a graph 

in which visual information analogies from life and subjects of discussion are insert-

ed" [24]. 

Purpose of the research: Improving the effectiveness of the educational process by 

using the original method of marking different types of infographic content used in 

engineering, research and educational activities and allowing to create a complex 

interactive infographic. 

2 Method 

2.1 Participants of the experiment 

The research was conducted on the basis of: 

• The Department of Informatics of the Federal State Educational Institution of 

Higher Education Ufa State Aviation Technical University (USATU); 

• The Department of Mechanics and Engineering Graphics of the Federal State Edu-

cational Institution of Higher Education Bashkir State Agrarian University 

(BSAU). 

The experimental study is devoted to the analysis of the results of the educational 

process based on the paradigm of the wide use of infographic content. Full and part-

time students of all five years of studies of USATU and BSAU took part in the re-

search. The total number of students participating in the study was 578 people, includ-

ing: 156 (USATU) and 121 (BSAU) first-year students; 57 (USATU) and 152 

(BSAU) second-year students; 54 (USATU) third-year students; 38 (USATU) fifth-

year students.  

The study was conducted during 2017-2018 and 2018-2019 academic years when 

students studied general educational subjects ("Descriptive geometry and engineering 

graphics", "CAD Basics", "Computer science", "Computer science and information 

technology"), special disciplines ("Legal and information support of organizational 

and technical systems" and "Modeling of production and transport-technological pro-

cesses in organizational and technical systems"), and during their graduate qualifica-

tion works. During the experiment Gefest e-learning adaptive system was used [8], 

[25], which is based on the object technology for storing and processing of a text, 

graphic, and multimedia educational content [26].  

2.2 Research tools 

To assess the quality of academic works containing infographics, the degree of ed-

ucational content uptake and the level of forced competence when studying academic 

disciplines, the following quality management system tools were used: Pareto dia-

grams that allow to identify the most significant and important factors, to define the 
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priority of actions necessary to solve the identified problem; checklists used to record 

the results of observations and measurements of controlled indicators [27]. The in-

formation obtained with the use of a checklist is more systematic compared to stand-

ard data collection. 

2.3 Experiment and data analysis 

The method of collecting information using checklists was used to study the quali-

ty of infographic materials, which are part of the students ' academic papers (reports 

on laboratory work, explanatory notes to computational and graphic works and 

presentations for reports on students individual work). Information was collected by 

teachers who were conducting laboratory and practical classes in training groups. 

Filling in a checklist is not formalized and doesn't require much time. Thus, checklist 

filling was conducted both during laboratory work defence and during grading stu-

dents’ materials which were presented either in the form of hard copies, or in elec-

tronic form (documents created by word processors). Qualitative evaluation of info-

graphic materials was performed according to six most significant indicators for both 

presentation and informational infographics. 

The effectiveness of the educational content was assessed when using interactive 

infographics containing markup maps. The assessment was performed based on the 

results of a diagnostic test and solution of problems extracted from the e-learning 

system database that students worked with.  

Classification, structuring, and statistical processing of experimental data collected 

using checklists and e-learning systems, as well as construction of diagrams were 

performed in the Microsoft Excel spreadsheet processor.  

3 Results 

Infographic is a highly effective visualization tool, which allows to present orga-

nized and structured information about any event, fact, object or phenomenon in a 

graphical form. Today infographics are increasingly used not only in the media, social 

and economic spheres, but also in science, engineering and education.  

After analyzing the use of infographics in scientific, technical and educational 

fields, we classify them into the following types: 

• Presentation infographic, i.e. non-formalized infographics containing information 

for presenting data about something (results of scientific and technical research, 

development of technical projects, educational information, etc.); 

• Mnemonic infographics, i.e. an unformalized infographic that allows to visualize a 

device, composition and structure of something, to give specific features and char-

acteristics, as well as to show the sequence of operations when solving professional 

tasks in a particular subject area; 

• Specialized infographics, i.e. formalized and standardized infographics that allow 

to create different types of object and process models: functional system models; 
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diagrams of business processes; infological database models; mind maps or mental 

maps (relationship diagrams); cause consequence diagrams; organizational charts; 

scheduled plans; block diagrams, schemes of algorithms and programs; flow 

graphs, technical drawings, sketches, drafts, etc.;  

• Directive infographics, i.e. unformalized or formalized infographics that contain a 

sequential set of instructions that establish the order of actions (algorithm) when 

working with an object or the sequence of implementation of a process: orders, 

rules, instructions, technological maps, educational and technical posters, etc. 

• Cartographic infographics – formalized and non-formalized (combined), usually 

interactive infographics, combining maps or satellite images in geographic infor-

mation systems (programs) with textual information and photo images retrieved of 

the database by a user when required (for example, Yandex Maps, Google Maps, 

navigation software, etc.).  

Infographics can be made in a single informational style with the use of a defined 

set of typical or standardized graphic objects (formalized infographics) or presented 

as a set of objects (photos, maps, charts, diagrams, icons, and pointers) that are heter-

ogeneous in structure, design, and presentation method (data type) and united by a 

common information content. This type of infographicsis called collage-infografics.  

From the point of view of presenting graphic information in a digital form, in-

fographics can be made in a vector or bit map format. Infographics made in a vector 

format make it easy to scale images without losing quality. At the same time, photo 

images that are saved in a bit map format cannot be presented in a vector format. The 

disadvantage of bit map formats is the loss of quality when scaling. It is advisable to 

develop and save a complex infographic content in computer graphics formats that 

allow combining and storing graphic objects as a set of vector and bitmap fragments.  

Infographics are widely used by specialists of various branches of knowledge in in 

their professional activities. Among these specialists are analysts, designers, journal-

ists, political strategists, scientific workers, engineers, technicians, teachers, etc. In-

forgraphics change the way of thinking, allowing to quickly and effectively acquire 

information through capacious and short visual images. 

Computer skills and knowledge of technologies when visualizing ideas with the 

use of infographics are undoubtedly necessary for specialists in any subject area. This 

requires solid background in the field of modern computer technologies, as well as 

understanding of features of graphic information in terms of translating it into a com-

puter format. A professional infographic developer must also know the basics of de-

sign, have good aesthetic taste and be able to think fairly broadly. 

One of the key competencies of a modern specialist in any subject area is 

knowledge of the principles and basic rules of making presentations, the ability to 

create and correctly design digital presentation slides containing presentation in-

fographics, and, if necessary, to post presentations on the Internet. The results of the 

analysis of students ' presentation activity show that up to 80% of presentations pre-

pared by first, second- and third-year students do not meet the generally accepted 

requirements for their design and material representation. At the same time, it should 

be noted that there is no rational correlation between the amount of texts on presenta-
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tion slides and graphic objects. Information content of slides is usually a solid text or 

large tables typed using small print that does not contrast well with dark or bright 

slide background. The other extreme is that presentation slides consist only of photos 

and drawings without any legend, and the title of the slide is often missing. Mistakes 

that students usually make creating presentations are shown in figure 1.  

 

Fig. 1. Results of the analysis of typical mistakes made during presentation designing 

Any presentation developer should understand that the most effective way to put 

information on slides is to use infographics. If infographics are used during the report 

accompanied by a presentation, they allow to present information clearly and effi-

ciently as well as to implement effective team work [28]. The rules for developing 

and creating computer presentations are not considered in the paper, since this materi-

al is well represented in Internet resources.  

Another important competence of a modern specialist are skills in developing in-

fographics of mnemonic diagrams, which are widely used: 

• By students (preparation of abstracts, presentations, reports, explanatory notes for 

course papers and projects, final qualifying works) and by teachers (preparation of 

educational materials, presentations) during the educational process; 

• In scientific research (preparation of articles, lectures, reports, projects, disserta-

tions, etc.); 

• In engineering (presentation of the design work results; diagrams describing design 

and operation of assemblies and mechanisms; instructions; educational and tech-

nical posters; algorithms, etc.). 

Mnemonic diagrams are usually created using special, thematically defined sets of 

graphic symbols typical for a particular scientific, technical or educational field. In 

most cases these symbols are included in dedicated software (highly specialized or 

universal for a particular subject area). Examples include software products such as 

MS Visio, which allows to create diagrams, graphs, charts, schedules, plans, maps, 

etc. using various pattern categories, or XMind, which helps to create mind maps, 

Ishikawa diagrams (also known as fishbone or cause consequence diagrams), tree 

diagrams, and logical diagrams.  
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A technician must have competence in the development of documentation accom-

panying the design process and describing a device, the function principle and rules 

for working with various devices, mechanisms, software, etc. Acquisition of 

knowledge and skills for creating specialized and directive infographics plays an im-

portant role in formation of this competence. First of all, a specialist should possess 

knowledge of the methodology of functional and infological modeling. He must be 

able to design mind maps, cause consequence and organizational diagrams, schedule 

charts, block diagrams, schemes for algorithms and programs, flow graph, instruc-

tions, technological cards etc. with the use of special software tools, and standards and 

techniques accepted in a particular scientific and technical area. For example, the 

infographic detailed model of the quality management system (so-called quality loop), 

based on the process approach and used by enterprises and organizations of the Rus-

sian Federation, is stipulated by the state standard. At the same time, all the basic 

concepts in the field of quality and their relationships are given in the form of info-

graphic schemes.  

Having analyzed students’ papers, containing infographic objects presented in the 

form of mnemonic, specialized and directive infographics, the following categories of 

typical mistakes were revealed in order of their importance (figure 2): 

• The key idea of an infographic object (a model of a system, object, or process) has 

not been worked out, and it does not contain any meaningful information about the 

simulated object or process 

• An attempt was made to focus attention in an infographic object on insignificant 

information that does not reflect the main essence of the simulated object or pro-

cess 

• Graphic symbols used on an infographic object do not correspond to the object or 

process being modeled, which in general makes it difficult to acquire information 

• An infographic object does not have a necessary text, containing key information 

about the simulated object or process, which generally makes it difficult to acquire 

information 

• The infographic object transmits necessary information, but is designed in breach 

of the requirements imposed for pictures (illustrations) in technical documents and 

presentations 

• Too small, unreadable print used for text legends; small or (less often) too large 

icons (graphic symbols) 

• Other mistakes (bad linking of individual image elements; blurred communication 

lines and contours of individual areas of the infographic object) 
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Fig. 2. Results of the typical mistakes analysis 

The above mentioned requires the teacher to focus on the formation of students ' 

competence in the field of creating high-quality infographics, starting with junior 

courses and taking into account typical mistakes made when developing them. 

Various types of infographics allow not only to present completed information to 

the user, but also to implement searching for information in Internet search systems. 

Modern Internet search systems are based on the use of highly effective semantic 

search algorithms in large databulks. They are designed for widely used, prestored 

queries, which leads to displaying of both relevant and pertinent data, when searching 

for highly specialized skill information. Sometimes it's difficult to find the necessary 

information among the data presented by the search system. One of the possible ways 

for users to solve the problem of finding information they are interested in is the 

search of images (Yandex Images, Google Images, Nigma Pictures), among which 

infographics are readily available. For example, for the user query "how does the 

engine work" there will be many mnemonic infographic diagrams in Yandex-Pictures 

search system. Users can select by eye the desired engine type and, if necessary, go to 

the appropriate Internet resources with a detailed description. During selection of a 

Yandex-video, users will find a lot of educational and informational videos. A similar 

query in Google-Pictures search system using the advanced search technology will 

also allow to find animated diagrams of the engine construction. At the same time, it 

is important to organize the search properly, using advanced capabilities of the search 

systems (size and type of images, novelty, rights to use, etc.).  

The effectiveness of infographic content can be significantly increased by making 

it interactive, using the method to structure images of graphical models of objects and 

processes and managing educational content transitions [29] (figure 3). 
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Fig. 3. Educational content transitions based on markup maps of the graphical object 

This method is used to study engineering disciplines ("descriptive geometry and 

engineering graphics", "CAD Basics", "Computer Science", "Computer science and 

Information Technology", etc.). Learning material used to study these disciplines is 

characterized by a significant number of graphic models of objects and processes 

(sketches, drafts, diagrams, technical drawings, three-dimensional models), which 

must be considered as a complex structured graphic content.  

Infographic content markup maps allow to implement interactivity using hypertext 

technologies:  

1. Following hyperlinks to hypertext documents associated with the infographic ob-

ject markup map that replace the current infographic object in the browser's win-

dow.  

2. Following hyperlinks to hypertext documents associated with the infographic ob-

ject markup map that are opened in the browser's window.  

3. Following hyperlinks to a new infographic object (or graphic object) that replaces 

the current infographic object in the browser's window. 

4. Following hyperlinks to a new infographic object (or graphic object) that is opened 

in the browser's window. 

5. Screentips in various areas of the infographic object without performing any other 

actions.  

6. Following hyperlinks to infographic objects (or graphic objects) that replace the 

current infographic object when an event occurs, such as a single or double mouse 

click on the selected area of the infographic object's markup map, etc. 

From the first to the fourth inclusive implementation variations for hyperlinks are 

traditionally used in hypertext materials and are not specific to markup maps.  

The fifth and sixth variations for implementing hyperlinks associated with graphic 

image markup maps are rarely used in hypertext documents and are of particular in-

terest from the point of view of implementing new methodology for managing educa-

tional content and reference materials. At the same time, it should be noted that the 

fifth and sixth variants of hyperlinks implementation can be used together, i.e. when 

selecting a certain area of the graphic image markup map, a screentip will be dis-

played before the event specified in the markup map [29]. An example of implement-

1

areas of the graphic object 

markup map

4
3

2

screen tip

information window 

with explanatory 

educational material

block with educational content: 

text, hypertext, graphics, video 

and audio data
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ing graphic object markup maps in the educational content of the Gefest e-learning 

system is shown in figure 4. 

 

Fig. 4. Use of graphic images markup maps in the analysis of typical mistakes when studying 

drafts dimensioning 

The use of infographic objects markup maps makes a natural need to modify meth-

odology and training management process (procedure), during which graphic images 

structuring should be taken into account. When introducing a new infographic content 

prepared using graphic image markup maps [30], students were given the opportunity 

to independently decide how to work with educational material-and choose between 

marked interactive infographic content or unmarked infographic content. During the 

work, 86% of students chose the technology of working with interactive infographic 

content in the course of training.  

Practical application of infographic content with markup maps when studying 

graphic engineering disciplines has shown its high efficiency as the level of coping 

with the course content during individual work of students has increased by an aver-

age of 20-25% (figure 5).  

 

Fig. 5. Assessment of the quality of students ' learning of educational material  

Switching to new educational standards, a competency-based approach, and wide-

spread introduction of e-learning content in the educational process requires to revise 
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the ways in which educational information is developed and presented to students. 

Infographic content plays an important role in this area. 

The study results show, that junior students have relatively low competence in the 

field of infographic preparation. When designing presentations, mnemonic diagrams 

and infographic content of specialized and declarative infographics, students make a 

number of typical mistakes that should be paid attention to during the learning pro-

cess: poor elaboration of the key idea of an infographic object; emphasis on insignifi-

cant information in an infographic object; use of graphic symbols on an infographic 

object that do not correspond to the simulated object or process; absence of the neces-

sary text on an infographic object that contain key information about the simulated 

object or process; design of an infographic object in violation of the established re-

quirements.  

Systematic training of students to work with infographics and to search for infor-

mation using infographics on the Internet, contributes to the formation of media com-

petence of the individual, which allows a specialist from any area of expertise to ef-

fectively solve the tasks facing him: to effectively search search for information on 

the Internet; to properly present the results of the work, including infographic content 

in their structure; to present the results of the work using presentations. The use of 

complex structured infographics with graphic image markup maps helps to improve 

understanding and learning of complex educational material (on average by 20-25%). 

It is one of the effective means of improving the quality of education in the training of 

specialists. 

4 Discussion 

The key focus of this paper is the interactive infographic content as one of the im-

portant components of training and technical information presentation, its classifica-

tion, methods of creation, submission, processing, and usage in the educational pro-

cess of the University and its impact on students learning. 

Information can be presented in the form of signals (light and sound signals) or 

symbols (numeric, text), as well as in graphical form [31]. The graphical representa-

tion of information is based on the use of data presented in the form of graphical im-

ages formed from graphical primitives to form an image: point, line, circle, etc. 

Graphic form includes drawings, pictograms, schemes, drafts, diagrams, graphs, pho-

tos, and so on. This is the most ancient way of presenting information, which ap-

peared long before the written language [32]. Graphic information can be defined as a 

complete and well-ordered set of data (graphic primitives) deposited on a physical 

storage medium that can store data for a long time in its structure [33]. Carriers of 

such information can be stone, wood, paper, glass, metal, plastics, silicon (other types 

of semiconductors), tape with a magnetized layer (in bobbins and reels), photographic 

material, plastic with special properties (for example, in optical disks), and other ma-

terials [34]. 

Den Roem, a founder of Digital Roam Inc consulting company says, that business 

problems (whatever they are) can be solved by creating simple images. Any problems 
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that we can define are much more clearly expressed with the use of images. Images 

can be even the simplest: a rectangle, a circle, a contour object and arrows connecting 

them. We are all born visual thinkers (even if we don't think so, it's still a fact). Imag-

es we need are extremely simple, and anyone able to see can solve problems using 

them [35]. 

Speaking about the information capacity (information entropy) of an image, it 

should be noted that it fully depends on the rules of interpretation of graphic infor-

mation that establish the correspondence between the graphic image and the infor-

mation in it. For example, road signs defined by traffic rules can only be correctly 

understood by people who know these rules. At the same time, the same sign carries 

different information for different road users: the pedestrian crossing sign defines 

different actions for two groups of road users-drivers and pedestrians. This sign does 

not carry significant information for a person who does not know the traffic rules, for 

example, for a small child. He only sees an image of a walking man on it. Only a 

specialist can read a technical drawing, as he has knowledge of engineering documen-

tation compiling. A computer science expert can only understand an algorithm dia-

gram. At the same time, we can often understand the meaning of graphic images using 

associative thinking and our life experience. Thus, it can be argued that visual content 

transmits information to the consumer if the rules for processing it is known, or if it is 

associated with a known object or process. High information capacity (information 

entropy) of multimedia content and infographics is explained by the fact that the en-

tropy of the entire image is equal to the limit value of the conditional entropy of one 

image element multiplied by the total number of elements [36]. 

In contrast to text and audio information, graphic information cannot be subjected 

to strict systematization, as is done, for example, for text information brought to a 

certain system using the alphabet. It is impossible to create a universal graphic alpha-

bet that formalizes the structure of any images. It is the difference that separates 

standard writing and modern figurative activity. This does not mean that it is not pos-

sible to create special character sets and establish rules for generating and processing 

graphic images in certain subject areas. Special sign systems that allow to create dia-

grams, drawings, technical drawings and other special graphic objects are widely used 

in science and technology, as well as in everyday life. An example is iconic (figura-

tive) signs. They differ in the fact that their images are recognizable and similar to 

real objects. In iconic signs (icons (eikon (ancient Greek), icon (English.)- image, 

similarity)) the form duplicates the content. It is possible to determine the value of the 

sign by its shape, i.e. the shape of the sign takes on a role of the value. Such a sign 

does not need to be translated, because it is similar to the object it is associated with. 

Today, such signs are everywhere: at railway stations, airports, shops, catering estab-

lishments and other public places where special signs are required, the values of 

which are independent of the language environment [37]. Iconic signs are widely used 

in modern software and in the Internet global computer network. Examples of using 

special sets of graphic symbols are standards used in scientific and technical area.  

Why is graphic information so popular in the modern Internet space? The matter is 

that graphical way of presenting data allows to effectively store information, as well 

as share it, and it is the most capacious form of information representation and pro-
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cessing. The use of infographics in the educational process helps to interest the audi-

ence, draw attention to the subject material, inform and subsequently apply received 

information [38].  

The classification of infographics is widely represented on the Internet. Head of the 

infographic Department of the Russian state news agency RIA-Novosti A. Novichkov 

identifies three types of infographic sources [39]: "Analytical infographics" - contains 

statistical digital indicators derived from analytical research; "News infographics" - 

includes news material (comparison of new and old, chronology, analytics, and con-

sequences) that provides a visual explanation of the event; "Reconstruction In-

fographics" - includes data about an event or process that recreates the dynamics in 

chronological order. Novichkov A. also notes the directions of using infographics in 

the economic and social spheres: business infographics for presentation of projects, 

infographics as advertising for promotion of goods and services. This classification 

does not cover scientific and technical area of infographics application. In the Inter-

net, infographics can reflect specific information material, presenting it as a single 

graphical object or a set of such objects collected in one block and interconnected 

with each other. It also can be separate, presented as separate blocks that are not relat-

ed to each other. 

The main forms of infographic communication can be static images, dynamic 

(moving) images, and interactive interfaces [40]. Static infographics are graphic im-

ages (drawing) created by their author and remaining unchanged during their study 

and analysis. Dynamic infographics are represented as graphical images containing 

time-variable data (animation). At the same time, both the whole image and its indi-

vidual parts can be animated. Computer presentations are an example of dynamic 

infographics that have animation effects configured and activated. Interactive in-

fographics are a combination of regular infographics and image content management 

software, the data for which can change depending on the parameters selected or set 

by the user. This type of infographics can be used, for example, in various calculation 

services. Interactive graphics can also display data in real time without user's partici-

pation [41]. 

Infographics are widely available on the Internet. A good example of them is the 

website of the Ministry of Education of the Russian Federation, which contains a 

special section "Infographics" (http://минобрнауки.рф/инфографика), presenting 

information grouped into sections: "Universities", "State Final Examination", "For 

foreign citizens", "Pre-school education", "Inclusive education", "Science", "Labor 

and health Protection", "Federal State Education Standards", "Project 5-100", "Statis-

tical information", "Schools". The infographic content on this website allows to get 

information on the topic of interest in a convenient visual form. For example, in the 

section "Statistical information", among other information materials, there is a "Plan 

of activities of the Ministry of Education and Science of the Russian Federation for 

2013-2018", showing the targets of the Ministry of Education and Science of Russia 

for 2018 using text, images and numbers. 

Other studies [31] show that 90% of the information processed by the brain is visu-

al information. The following features of human perception and subsequent pro-

cessing of information are noted: 
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• People are born with the ability to quickly recognize images 

• A text which contains graphic images is understood and remembered better than a 

text without images 

• All images attract our attention in one way or another 

• The brain processes images 60,000 times faster than text 

• Internal sensations occur in less than 3 seconds during the process of perception of 

the analyzed information 

• Emotions arise 5 times faster than a conscious reaction 

• The area of the brain that processes images is located right next to the area that 

processes emotions 

• Emotions leave a longer impression than a conscious thought 

The high speed of image perception and processing by the human brain is con-

firmed by research performed by neuroscientists from the Massachusetts Institute of 

technology [42]. During the study, a minimum time required for a human brain to 

process a displayed image was determined. This indicator is equal to 13 milliseconds. 

This is significantly less than expected. Previously, scientists estimated the processing 

time of information to be about 100 milliseconds. At the same time, it should be noted 

that test persons were shown a series of 6 or 12 images with an interval of 13-80 mil-

liseconds. They should not have actually recognized and analyzed the images present-

ed to them, but they should have signaled that they saw a certain type of image, such 

as "picnic" or "smiling couple". The indicator of 13 milliseconds was the minimum 

possible time for updating the image on a computer monitor. So, as researchers not, it 

was impossible to further reduce the time limit in the experiment. The speed of the 

brain is likely to be even higher than it was found during this study. At the same time, 

scientists assume that image processing in the human brain continues after "back-

ground" viewing, that is, longer than 13 milliseconds. The image itself is not "erased" 

from memory after 13 milliseconds and remains there for further processing. 

All of the above confirms the need for extensive use of visual content to present in-

formation. It is obvious that rational combination of graphics and explanatory text 

(infographics) will lead to a better understanding of the information presented in this 

form.  

5 Conclusion 

The results of our research show that the following types of infographics are used 

in the modern educational process: presentation infographics containing background 

information; infographics of mnemonic diagrams, allowing to visualize the device, the 

composition and structure of something, showing specific features and characteristics; 

specialized infographics that allow to create different types of models of objects and 

processes; directive infographics containing a consistent set of rules establishing the 

order of steps (algorithm) when working with any object; a cartographic infographic 

that combines geographic and information systems (programs), maps or satellite im-

ages with textual information and images. An experimental study conducted over the 
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past three years with students of Ufa State Aviation Technical University and Bashkir 

State Agrarian University has revealed problems associated with the use of in-

fographics in the study of general and special disciplines. The key mistakes made by 

students when using infographics in their works were identified, among which the 

most significant are: poor elaboration of the key idea of the infographic object; at-

tempt to focus attention in an infographic object on insignificant information that does 

not reflect the main essence of the simulated object or process; violation of the estab-

lished requirements for the design of an infographic object. Systematic training of 

students to work with infographics and to search for information using infographics 

on the Internet, contributes to the formation of media competence of the individual, 

which allows a specialist from any subject area to effectively solve the tasks facing 

him: to effectively search search for information on the Internet; to properly present 

the results of the work including infographic content in their structure; to present the 

results of the work using presentations. The effectiveness of infographic content used 

in e-learning systems can be significantly increased by making it interactive, using the 

method to structure images of graphical models of objects and processes and manag-

ing educational content transitions. The high attractiveness of interactive infographic 

content was shown: 86% of students chose the technology of working with interactive 

infographic content in the course of their studies. The use of complex structured in-

fographics with graphic image markup maps helps to improve understanding and 

learning of complex educational material (on average by 20-25%). It is one of the 

effective means of improving the quality of education in the training of specialists. 
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