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Abstract— The purpose of information society is creating of a hybrid integrated intelligence of all civilization able to anticipate and manage 
the development of mankind. The educational system in such a society should also be anticipatory. Transition from conservative to 
anticipatory training and education should be based on the preliminary formation of the information space with the wide use of information 
technologies in education. The success of creation of the global information society strongly depends on the readiness of the educational 
system to implement the reforms necessary for the specialists’ adaptation to the knowledge-based activity in the short time. As subject 
teachers are usually not experts in Computer Sciences, classification of Information Technology will help them navigate this complex and 
rapidly developing world which has become an integral part of modern education. The article is just a small part of the research in the field 
the use of IT in education and their classification. 

Index Terms— computer-based program, computer-based training system, E-Learning, expert system, multimedia, systems approach, 
types of information technology, user interface, Web 2.0.    

——————————      —————————— 

1 INTRODUCTION                                                                     
efore classifying information technologies used in educa-
tion, it would be appropriate to consider the basic defini-
tions first.  

The International Foundation for Information Technology 
(IF4IT) defines information technology as one “used for the 
study, understanding, planning, design, construction, testing, 
distribution, support and operations of software, computers 
and computer related systems that exist for the purpose of 
Data, Information and Knowledge processing” (as cited in 
IF4IT, 2012). Use of information technologies in education 
provides: 
 a great variety of educational resources; 
 fast access to authentic and relevant information; 
 opportunity to use the resources of the world libraries; 
 opportunity to study at any convenient for the user 

time in any place;  
 access to education for disabled people or those who 

are unable to attend traditional schools for some rea-
son; 

 individual approach to learning; taking into account 
the level of knowledge of the trainee; 

 opportunity to join students from different countries 
for collaborative learning; 

 multimedia approach to education; 
 unlimited opportunities for increasing motivation for 

learning; 
 education data storage; 
 a variety of communication channels like e-mail, fo-

rum, blog, chat, etc.; 
 access to the free computer and IT training software; 
 ease of complicated tasks; 

 saving time; 
 significant improvement of task performance. 

2 CLASSIFICATIONS OF INFORMATION TECHNOLOGY 
ACCORDING TO THE TYPE OF EQUIPMENT 

There exist a lot of classifications of information technolo-
gies. One of them, according to the type of equipment used, 
is provided in table 1. 
 

TABLE 1 
CLASSIFICATIONS OF INFORMATION TECHNOLOGY ACCORDING TO 

THE TYPE OF EQUIPMENT 
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In order to emphasize innovative, rather than evolutionary, 
nature of the modern changes in information technology, in-
cluding its significant impact on the content of professional 
activity, the term has repeatedly been changed by joining the 
words “new”, “computer” or “modern”. But the pace of 

change is so rapid that these definitions became irrelevant. For 
the same reason it becomes impossible to give a unified classi-
fication of information technology. It is advisable to research 
selectively the characteristics of practical importance for spe-
cific application areas. The classification depends on the crite-
ria, which may be a separate indicator or set of attributes. 

As for application and use, information technology can be 
divided into two main interrelated groups: basic (also called 
providing) and applied (functional). The first group, the 
mathematical tools, is designed to organize the process of 
communication, processing and transmission of data (infor-
mation or knowledge). As a basic component on which ap-
plied information technology is projected, they are meant not 
for direct implementation of specific information processes but 
to ensure maximum effectiveness of information processes 
through the use of recent advances of basic science. 

3 MULTIMEDIA & TELECOMMUNICATIONS TECHNOLOGY 
Basic information technology includes multimedia and tele-
communications technology; technology of artificial intelli-
gence and expert systems; CASE-technology; database tech-
nology; information security; software engineering; image 
processing; speech recognition; modeling of technological and 
other processes; network engineering; technology of storage 
and processing of very large volumes of information, etc. Mul-
timedia becomes of particular importance in education. It pro-
vides: 
 association of multidimensional information environ-

ment (text, audio, graphics, photos, and video) in a uni-
form digital representation; 

 reliable (with no distortions in the process of copying) 
and durable (warranty period is ten years) storage of 
large amounts of information; 

 ease of information processing (from routine to creative 
operations). 

Functional information technology, which is a modification 
of the base technology for a particular subject area, includes 
systems of process control in real time, quality control tech-
nology, machine translation technology, etc. 

The major areas of multimedia technology in education are: 
 electronic editions; 
 information superhighway as a global network of high 

speed transmission of digital data, voice and video 
through satellite, cable and fiber-optic communication 
lines (telecommunications); 

 multimedia information systems that give visual in-
formation at the request of the user. 

Multi-media environment is divided into three groups: 
 sound: speech, music, noises; 
 graphics: 
 static graphics: pictures, photos and scanned images;  
 dynamic graphics (videos and animations); 
 text: writing. 
Multimedia applications include: 
 presentation (linear, interactive, slide, production); 
 animation (frame by frame or programmable); 
 educational games; 
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 videos and video players; 
 Multimedia Gallery (change of images frame by frame, 

panorama, interactive gallery); 
 audio files players (digital sound); 
 Web programs (banner, transfer data application). 

4 CLASSIFICATIONS OF INFORMATION TECHNOLOGY BY 
THE TYPE OF INFORMATION PROCESSED  
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Fig. 1. Classifications of Information Technology by Type of 
Information Processed 
 
This classification (table 1) is quite relative because most of the 
information technologies can support different types of 

information (such as simple calculations are available in word 
processors; and tabular processors provide graphs 
generation). 

5 TYPES OF USER INTERFACE 
The fundamental factor in the effective use of information 
technology is a user interface as the rules of interaction be-
tween the operating system and the user (Fig. 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 2. Types of User Interface   

The command interface is implemented as a packet 
technology, which historically occurred first in 1937; and 
command-line technology, which appeared with the advent of 
alphanumeric displays. Today's standard is man-machine 
WIMP interface coined by Merzouga Wilberts in 1980. It 
stands for Windows, Icon, Menu, and Pointer. This technology 
significantly reduces the cognitive load on the user. It can be 
easily transferred from one program to another due to the 
high consistency between interfaces. WIMP technology is used 
in Microsoft Windows operating system. This type of interface 
is implemented at two levels: a simple graphical interface and 
full WINP-interface. 

Another user interface, which has broad prospects in edu-
cation, is SILK (stands for Speech, Image, Language, and 
Knowledge). It is an audio compression format and audio co-
dec used by Skype. Working on technology-based recognition 
of sounds, SILK-interface (“language technology”) is the clos-
est one to our usual form of communication; it’s a Computer 
to Person conversation. Analyzing human speech, a computer 
will recognize a key phrase in the command, and transform 
the results into a readable form. To recognize voice commands 
properly, this interface needs to be adjusted for each user.  

Another new types of user interface have recently attracted 
significant attention:  

 biometric (physiological and behavioral) interface, 
which identifiers are the distinctive, measurable char-
acteristics used to label and describe individuals. 
Identification is particularly carried out by the iris 
and fingerprints. The images are read from a digital 
camera, and then the commands are issued with the 
help of special recognition programs.  
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 semantic interface as “a natural ways to handle the 
increasing complexity of information structures”. It is 
a combination of the best features of WIMP and SILK 
interfaces, in which menu will be replaced by screen 
images. Moves from one search pattern to the other 
will be made by semantic links.  

Though anticipation is one of the most important tasks of 
higher education, these inventions are, unfortunately, imple-
mented very slowly. 

According to the user participation in the information pro-
cess, technologies can be divided into package, dialogue and 
networking technologies. Tasks, which are performed in the 
batch mode, are characterized by the following: 

 formal decision algorithm;  
 the process does not require human intervention;  
 large volume of incoming and outgoing data, much of 

which is stored on magnetic media; 
 long time needed to perform a task (due to the large 

volume of data); 
 time limit (defined recurrence of the task perfor-

mance). 
Development of a batch mode, rather than its alternative, is 

the conversational mode of User to Computer interaction that 
provides an opportunity to human intervene in the infor-
mation processing. In the conversational mode, data pro-
cessing can be carried out and information retrieval system 
and computer programs can work. In practice, it is possible to 
get benefit from both batch and conversational mode. The col-
lective dialogue with the computer system in the automated 
process of solving educational problems is characterized by a 
large set of poorly formalized factors. Especially it relates to 
expert systems. Dialogue is a conversational exchange be-
tween two or more people; it is getting, processing and deliv-
ering of information notes in real time. It can be:  

1) a question-and-answer dialogue;  
2) a flexible dialogue when a lot of the options are sub-

mitted to the user in the form of a menu, usually of 
hierarchical structure; and the user can select the task 
solution;  

3) a free dialogue, which allows participants to exchange 
information freely. 

Educational dialog systems should provide:  
 relatively simple but reliable syntactic, logical and 

numerical control of output;  
 adjustment of information stored in the computer 

memory;  
 interruption of the algorithmic process with the pos-

sibility to return to the nearest point and see the re-
stored files. 

Effective integration of information and teaching technolo-
gies allows shifting the emphasis in teaching from the tradi-
tional approach to the active learning, in which a computer is 
a means of thinking, developing cognitive abilities and com-
munication skills. 

6 OTHER CLASSIFICATIONS OF IT 
Classification of information technology according to some 
other characteristics is presented in Figure 3. 
 

 
Fig. 3. Types of Information Technology  

7 COMPUTER-BASED PROGRAMS AND TRAINING 
SYSTEMS 

 Computer programs and training systems are widely used in 
education (Fig. 4): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Fig. 4. Computer-based programs and training systems 

8 HYPERTEXT AND HYPERMEDIA 
It is impossible to imagine modern education without tech-
nologies like hypertext and hypermedia. Hypertext pioneers 
are Vannevar Bush (the concept of the memex, 1930s), Douglas 
Engelbart (development of hypertext), Theodor Holm Nelson 
(terms “hypertext” and “hypermedia”, 1965). TheFreeDiction-
ary  cites a quotation: “Let me introduce the word hypertext to 
mean a body of written or pictorial material interconnected in 
such a complex way that it could not conveniently be present-
ed or represented on paper” (Ted Nelson). Hypertext technol-
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ogy is a creation, maintenance, extension and revision of the 
text presented in a network. Programs that support this tech-
nology are based on four features of hypertext: 

 replacement (while viewing the text, you can replace 
any part of the information by an image or any other 
piece of the text); 

 links (you can use links of information network); 
 notes (like standard notes in the margin, but by ex-

pressive means of video, color, graphics or sound); 
 requests (text analysis from the specific position). 

The invention of hypertext was caused by difficulties 
with information perception and assimilation in polytypic 
simultaneous streams of information, which had become 
difficult to structure. Hypertext enabled the authors to 
create links and users to decide, which link to follow and 
in what order. Text became nonlinear. 

Similarly, hypermedia is an extension of hypertext, 
which allows graphics, images, movies, and Flash anima-
tions to be linked to other content. 

There exist a lot of systems to create and store hyper-
media resources: HyperWave, an information system sim-
ilar to a database (hierarchical structuring; all hyperlinks 
from the document are separated and stored as individual 
objects; link control, both full text search and search by at-
tribute options, interactive editing of links and docu-
ments, etc.), Microcosm (development of online multime-
dia textbooks, reference books and documentation; dy-
namic and automatic links, thematic search and naviga-
tion), Intermedia and Storyspace (creating hypermedia 
works, working with large and complex hypertext), 
WebThing (joint authors work in telecommunication net-
works), World Wide Web (based on client-server architec-
ture and runs on the Internet), Information Processing – 
Text and Office Systems – Standard Generalized Markup 
Language, SGML – abbreviated name of the international 
standard ISO / IEC 8879:1986 (method of document crea-
tion and markup; forms the basis of a number of stand-
ards); HTML – HyperText Markup Language, the main 
markup language for displaying web pages, an applica-
tion of SGML for hypertext document presentations (cre-
ating interactive forms; embedding images, objects, and 
scripts in languages such as JavaScrip; creating structured 
documents by denoting headings, paragraphs, lists, links, 
quotes, etc.), HyTime – Hypermedia/Time-based Struc-
turing Language – also an application of  SGML and the 
international standard ISO/IEC 10744:1992 (provides the 
technical basis for integrated open hypermedia technolo-
gy, including SDML; Extensible Markup Language (XML) 
that defines a set of rules for encoding documents in a 
human-readable and machine-readable format; etc. 

An important factor affecting students’ use of infor-
mation and improving their long-term memory is not the 
amount of educational multimedia resources, but their 
brevity due to the necessity. As software designers usual-
ly are not teachers, they do not always adhere to this. At 
the same time, educationalists long remained aloof from 
the new trend in education. As a result, there is a lack of 

commonly accepted psychological theory of computer-
aided teaching. Computer training programs are still cre-
ated and applied without regard to principles and laws of 
learning. 

9 WEB 2.0 
An important step in applying information technology in 

education was the introduction of Web 2.0, enabling everyone 
to create and publish content online, including: video on 
YouTube, photos on Flickr, blog posts, social networking, wiki 
projects and more. The key components for Web 2.0 is easy to 
use tools and social interaction with expected results. An im-
portant result of Web 2.0 is the so-called ”collective mind” – 
the ability to search and sharing knowledge with users and 
experts from around the world. With the advent of Web 2.0, 
there appeared a new term E-Learning 2.0 proposed by a Ca-
nadian researcher Stephen Downes as a derivative for aggre-
gate trends in e-learning, which arose from a combination 
with the means of Web 2.0. 

Tony Karrer identifies the most relevant aspects of Web 2.0 
E-learning: 

 software service; 
 harnessing collective intelligence; 
 everyone as publisher; 
 aggregation and tagging. 

Web becomes a computer platform that provides software 
as a service (Cloud Technology or Cloud Computing). Nation-
al Institute of Standards and Technology (NIST) defines cloud 
computing as a “model for enabling ubiquitous, convenient, 
on-demand network access to a shared pool of configurable 
computing resources (e.g., networks, servers, storage, applica-
tions, and services) that can be rapidly provisioned and re-
leased with minimal management effort or service provider 
interaction. This cloud model is composed of five essential 
characteristics (on-demand self-service, broad network access, 
resource pooling, rapid elasticity, measured service), three 
service models (SaaS, PaaS, IaaS) and four deployment models 
(private, community, public and hybrid clouds)”. The other 
models are DaaS (Data as a Service), HaaS (Hardware as a 
Service), WaaS (Workplace as a Service), SaaS (Security as a 
Service), AaaS (All as a Service). 

10 CLOUD COMPUTING 
Cloud computing is a paradigm, in which information is per-
manently stored in servers on the Internet and cached tempo-
rarily on the client side, such as personal computers, game 
consoles, laptops, smartphones, etc. The main advantages of 
cloud IT infrastructure are: 

 scalability; 
 use of common standards; 
 significant simplification of the system as a whole; 
 high level of reliability; 
 flexibility and mobility; 
 security of data and information security, including 

virus protection; 
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 lack of capital costs for the use of software, purchase 
servers, powerful personal computers. 

Nowadays there are over 70 companies that provide the use of 
cloud infrastructure. Ukraine's first provider of cloud infra-
structure is the virtual software environment Tucha, deployed 
in the cloud-based computing facilities located in European 
data centers. 

Modern education can be called network education. To en-
sure its global and outpacing nature, the enormous possibili-
ties of computer networks able to combine information re-
sources of mankind by providing instant communication with 
anyone around the world are used. Members of the educa-
tional process are able to use online tutorials and world librar-
ies materials; participate in teleconferences to study in virtual 
classrooms; use email; exchange graphic materials; etc. 

11 TECHNOLOGIES BASED ON THE USE OF THE 
INTERNET SERVICE 

Let us consider technologies based on the use of the Internet 
service. 

Multi-user Object Oriented (MOO) is an environment that 
provides us with communication in real time, possibility to 
create virtual objects, use virtual boards and record everything 
which happens in the virtual room. 

Multi User Domain (MUD) for individual and group meet-
ings, and creation of situational models. It provides MUD-mail 
in the form of small messages and bulletins for public debate. 

Interactive Relay Chat (IRC) Technology is software that al-
lows you to communicate in real time through short text mes-
sages. You can create the University environment for consulta-
tions, tests and exams. 

Large files such as high definition videos, audio files, imag-
es, some text documents (usually in PDF) are placed on the 
File Transfer Protocol server (FTP). 

The World Wide Web (WWW), invented by Sir Tim Berners-
Lee, is the most developed and perspective service that runs 
on the Internet.  The main components of the World Wide 
Web technology are Hypertext Transfer Protocol (HTTP), Uni-
versal Resource Locator (URL), HyperText Markup Language 
(HTML) and Common Gateway Interface (CGI). In the train-
ing process they are used in conjunction with Java, Java Script, 
Active X languages; Macromedia Technologies; Real Audio, 
Real Video systems and MPEG to transmit sound in real time. 

12 INTELLIGENT INFORMATION SYSTEM 
Another kind of technology is Intelligent Information System 
(IIS) that can be defined as the next generation of Information 
System (IS) developed as a result of integration of artificial in-
telligence (AI) and database (DB) technologies. IIS are effec-
tively used for poorly structured problems without strict for-
malization. Heuristic procedures, which cannot be described 
by any algorithm, are used to solve such problems. 

The International Research and Training Center for Infor-
mation Technologies and Systems conducts research into the 
following classes of intelligent information technologies: 

 visual information technology, intended for the per-
ception and image recognition; 

 speech information technologies for the perception, 
recognition and synthesis of natural human speech; 

 knowledge oriented information technologies for ana-
lyzing, understanding, interpretation and generation 
of text information, and digital content processing of 
text information; 

 information neuronet technologies for efficient pro-
cessing of knowledge . 

Expert systems (or knowledge based systems as a narrower 
concept) are a subclass of intelligent systems. There exist many 
definitions of the term “expert system”. We can say that it is 
an intelligent computer software system, which behavior, 
knowledge, and skills can be compared with the behavior, 
knowledge and skills of specialists in a certain narrow field of 
applied knowledge. The main structural elements of an expert 
system are the knowledge base and inferential mechanism. 
Such a program can make logical conclusions and solve specif-
ic problems independently. 

Expert system emulates the decision-making ability of a 
human expert. It has a universal component, which contains 
only the mechanisms of reasoning and the “shell” of 
knowledge base, which users fill with practically limited in-
formation. Knowledge of great number of experts is compiled 
and generalized during training while the system is receiving 
input tasks, analyzing them and building a plan to solve a 
problem. In contrast to the limited stock of human knowledge, 
which is lost when it is not used, knowledge put into an expert 
system is stored permanently; system is capable of self-
learning.  

Sometimes expert system is compared with Master Wizard. 
But Master is just a set of forms that is filled out by a user 
whose actions are programmed, while the expert system’s 
problem-solving algorithm is unknown.  

Application of expert systems in education provides intel-
lectualization of educational activities; training specialists able 
to work effectively in a modern information society; develop-
ing the personality whose level of intelligence will always ex-
ceeds the level of artificial intelligence. 

Expert systems in education: 
 increase the probability, frequency, and consistency of 

making good decisions; 
 help distribute human expertise; 
 facilitate real-time, low-cost expert-level decisions by 

the no expert; 
 enhance the utilization of most of the available data; 
 permit objectivity by weighing evidence without bias 

and without regard for the user’s personal and emo-
tional reactions; 

 permit dynamism through modularity of structure; 
 free up the mind and time of the human expert to en-

able him or her to concentrate on more creative activi-
ties; 

 encourage investigations into the subtle areas of a 
problem; 
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 give emphasis  on individual student by keeping rec-
ord of his or her learning ability and speed; 

 provide convenient environment to ask queries and 
find out their solutions; 

 give a congenial way to find out errors and fix them. 

The global role of expert systems in education consists of 
two interconnected problems: 

 to assist students in solving particular educational 
problems using scientific methods and techniques; 

 provide students with methodically competent assis-
tance in solving particular educational problems tak-
ing into account their mental development and level 
of training. 

Research has shown that the implementation of educational 
expert systems makes possible new kinds of learning activities 
such as interactive dialogue, control of real objects and dis-
played models of various objects, phenomena and processes. 
Computer-aided control, self-control and correction of the re-
sults allows to create methodology focused on the develop-
ment of thinking, assists in developing of communication 
skills and ability to make optimal decision and offer options in 
difficult situations. 

All expert systems are applications of artificial intelligence. 
The term intelligence (from Latin intellectus –  mind, mental 
capacity) means “the ability to solve problems, using limited 
resources”. Accordingly, artificial intelligence (AI) is a feature 
of automatic systems that can engage on behaviors that hu-
mans consider intelligent, for example, select, and make better 
decisions based on prior experience, and rational analysis of 
external influences. In other words, it is the ability of applica-
tion process to identify properties associated with reasonable 
human behavior. Challenges associated with finding a solu-
tion algorithm of some type problems are called intelligent. 
Intelligent system structure includes three main categories: 
knowledge base, solver and intelligent interface. 

Artificial intelligence is developed by using specially de-
signed languages: LISP (functional programming) and 
PROLOG (logic programming), Smalltalk (object-oriented lan-
guage with dynamic typing), FRL, InterLisp, etc. Program-
ming languages like Assembler, BASIC, C, Fortran, Pascal can 
also be used to creating expert systems. 

Important steps towards development of artificial intelli-
gence algorithm were Aristotle planning algorithm (circa 400 
BC); the René Descartes mechanical theory based on the as-
sumption that the animal is a complex mechanism (17th centu-
ry); Ramon Lulliya logical machine (13th century); Wilhelm 
Schickard (1623), Pascal (1643), Gottfried Leibniz (1671) me-
chanical computers, Charles Babbage and Ada Lovelace me-
chanical general-purpose computer, Konrad Zuse program-
controlled Turing-complete computer (1941); Bertrand Russell 
and Alfred Whitehead’s “Principles of Mathematics” (1903), 
which was revolutionary in the development of formal logic; 
Lewis Carroll logic research (19th century); Warren McCulloch 
and Walter Pitts’s neural activity, brain theories and cybernet-
ics research, which gave rise to the creation of neural net-
works; Alan Turing formalisation of the concepts of “algo-
rithm” and “computation” and the Turing machine, which is 

considered a model of a general purpose computer (20th cen-
tury); the first general-purpose mobile Shakey the Robot able 
to reason about its own actions (20th century) et al. 

Now intelligent information systems are under research of  
A. Bashmakov and I. Bashmakov (intelligent information 
technology); S. Korsakov (intelligent machines), T. Gavrilova, 
V. Khoroshevsky (the knowledge base of intelligent systems); 
C. Manning, P. Raghavan, H. Schutze; S. Russell, P. Norvig 
(artificial intelligence), E. Yudkovsky, S. Omohundro (artificial 
intelligence as a positive and a negative factor in global risk); 
T. Leibfried, P. Jackson (expert systems), M. Antonchenko, L. 
Dobrovsky, N. Esenina, I. Iwaskiw, B. Petrushin, K. Slovak, N. 
Tverezovska (creation and use of educational expertise sys-
tems), F. Winds (design of artificial intelligence); J. Giarratano, 
G. Riley (CLIPS language); E. Friedman-Hill (JESS language), 
Ivan Bratko (Prolog language) and many others. 

The study of artificial intelligence is carried out in the fol-
lowing areas: 

 creation of effective learning systems; 
 development of expert systems determined by a set of 

interrelated rules, which articulate experience in a 
particular industry; and the mechanism of solution to 
recognize the situation, diagnose, and make recom-
mendations; 

 speech recognition that allows computers to “under-
stand” natural language; 

 implementation of technologies in real life, etc. 

The main form of manifestation of intelligence is a cogni-
tive human activity, so it should be based on human skills 
associated with creative mental activity. 

Marina Shyshkina enumerates the following types of edu-
cational expert systems: academic dialogue, language teach-
ing, translation, classification, problem-oriented systems and 
expert systems to prove theorems. 

13 INTELLIGENT INFORMATION SYSTEM 
The author proposes the following classification of educational 
software, depending on the role of computer in the process of 
learning: 

1) complex functions software:  
 mastering of a certain part of educational content, 

such as: theme, course section, etc. (electronic text-
book, expert learning systems, intelligent training 
system); 

2) special purpose software: 
 ensuring students passing a stage of learning (tu-

torial, diagnostic, control, testing, simulators); 
 environment for study of objects, processes, phe-

nomena, subjects, etc. (gaming simulation, Mi-
croWorld); 

3) supporting software: 
 automation of teacher’s and student’s routine ac-

tions (text and image editors, presentation and 
special software, tools for creating tutorials, elec-
tronic journals, electronic notes, etc.); 
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 providing information in electronic format (com-
puter-based information retrieval systems: data-
bases, knowledge bases, electronic dictionaries 
and reference books, electronic educational me-
thodical complex); 

 the use of remote access resources (search engines, 
sites, portals, e-conferences) 

 providing indirect connection between the subjects 
of study (chat, Net Meeting, e-mail, etc.). 

The most common communication technologies in comput-
er networks, which provide operational communications, 
storage and exchange of information messages of any content 
such as text documents, audio and video files, archives, pro-
grams, etc., is the E-mail. It is used for communication be-
tween members of the educational process, transfer of teach-
ing materials, etc. The advantage of this technology is an asyn-
chronous exchange of information. Mailing list (LISTSERV) 
makes it possible to send one email to the list, and then trans-
parently send it on to the addresses of the subscribers to the 
list. 

14 CONCLUSION 
Integration of Education and Science of Ukraine into the glob-
al educational environment requires wide use of Information 
Technology. But analysis showed that Information Technolo-
gies and Learning Tools are used spontaneously by both stu-
dents and teachers because of the lack of systematic approach. 
The classification given in the article is intended to serve as a 
part of the basis for developing a systematic approach to the 
use of modern technologies in teaching and education.  

REFERENCES 
[1] IF4IT (2012). Information technology (definition).  Retrieved from 

http://www.if4it.com/SYNTHESIZED/GLOSSARY/I/Information_Techn
ology_IT.html  

[2] Сопко, В.В. (2011). Інформаційні технології і організації облікового 
процесу [Information technology and organization of accounting]. 
Актуальні проблеми економіки 1(115), 205-211.  

[3] Моисеенко, Е.В., Лаврушина, Е.Г. (2006). Информационные технологии 
в экономике  [Information technology in economy] Сайт цифровых 
учебно-методических материалов ВГУЭС. Retrieved from  
http://abc.vvsu.ru/Books/up_inform_tehnol_v_ekon/default.asp 

[4] Чалиев, А.А. (2012). Компьютерные технологии в науке и образовании 
[Computer Technologies in Science and Education]. Персональный сайт 
Чалиева А.А. Retrieved from http://chaliev.ru/ise/lections-comp-tech-
zo.php#14 

[5] Компьютерные технологи обучения – проблемы классификации: 
дискуссия [Computer technology training – problem of classification: discus-
sion] (2000). Educational Technology & Society 3(4). Retrieved from 
http://ifets.ieee.org/russian/depository/v3_i4/pdf/1.pdf  

[6] Полякова,  О.И. (2011). Основные понятия информационных 
технологий [Concepts of Information Technology] Retrieved from 
http://www.gsu.by/biglib/GSU/Экономический/19_ПоляковаЛекция
%201__Понятие%20информационных%20технологий.pdf  

[7] Берестова, В.И., Ларина, Е. В. (2008). Какими бывают мультимедиа-
приложения и средства их разработки [What multimedia applications and 

tools for their development are]. Делопроизводство 1. Retrieved from 
http://www.top-personal.ru/officeworkissue.html?21 

[8] Современные информационные технологии и их классификация 
[Modern information technologies and their classification] (2012). 
Информационные технологии. Retrieved from 
http://technologies.su/bazovye_informacionnye_tehnologii 

[9] Jain, A., Hong, L., & Pankanti, S. (2000). “Biometric Identification” Communi-
cations of the ACM, 43(2), p. 91-98. DOI 10.1145/328236.328110 

[10] ComeIn 4.1 Semantic Interfaces (2010).  BridgeNA. Berlin.  Retrieved from 
http://www.odaba.com/content/downloads/documentation/P7_Semantic
Interfaces.pdf   

[11] Михальченко, Ю.А. (2008). Технологии Apple для современного 
образования [Apple technology for modern education] RusEdu 
Информационные технологии в образовании. Retrieved from 
http://www.rusedu.info/Article960.html  

[12] Использование мультимедиа-технологий в общем среднем 
образовании [The use of multimedia technology in general secondary edu-
cation] (2006). Институт дистантного образования Российского 
университета дружбы народов, Retrieved from 
http://www.ido.rudn.ru/nfpk/mult/mult4.html  

[13] Downes, S. E-learning 2.0 (2005). eLearn Magazine, Education and Technolo-
gy in Perspective. Retrieved from 
http://elearnmag.org/subpage.cfm?section=articles&article=29-1  

[14] Каррер Т. Осознание E-Learning 2.0 (2012). [Awareness of E-Learning 2.0. 
Tony Karrer]. Retrieved from http://www.setlab.net/?view=E-Learning_2.0 

[15] Mell, P., Grance, T. (2011). The NIST Definition of Cloud Computing. Rec-
ommendations of the National Institute of Standards and Technology. NIST 
SP 800-145. Retrieved from http://csrc.nist.gov/publications/nistpubs/800-
145/SP800-145.pdf 

[16] Hewitt, C. (2008). ORGs for Scalable, Robust, Privacy-Friendly Client Cloud 
Computing. IEEE Internet Computing 12(5), 96-99.  Retrieved from 
http://www.computer.org/portal/web/csdl/doi/10.1109/MIC.2008.107 

[17] Інтелектуальні інформаційні технології (2012). [Intelligent Information 
Technologies] Сайт Міжнародного науково-навчального центру 
інформаційних технологій  і систем НАН України та МОН України. Re-
trieved from http://www.irtc.org.ua/InnovIIT.html  

[18] Есенина, Н.Е. (2010). Состав и структура современных экспертных 
систем, применяемых в деятельности вуза [Content and structure of mod-
ern expert systems used in educational establishments of higher education]. 
Retrieved from http://elibrary.ru/item.asp?id=13074641  

[19] Jackson, P. (1998). Introduction To Expert Systems (3rd ed.). Addison Wesley.  
[20] Атанов, Г.А., Пустынникова, И.Н. (2002). Обучение и искусственный 

интеллект, или Основы современной дидактики высшей школы [Educa-
tion and Artificial Intelligence or Foundations of Modern Didactics of higher 
education]. Донецк :  ДОУ.  

[21] Khanna, S., Kaushik, A., Barnela, M. (2010) Expert systems advances in educa-
tion. Proceedings of the National Conference on Computational Instrumenta-
tion NCCI-2010. CSIO, Chandigarh, India, 109-112. 

[22] Тверезовська, Н. Т. (2003) Теоретичні та методичні основи створення і 
використання навчальних експертних систем у підготовці фахівців 
вищих навчальних закладів [Theoretical and methodological basis of crea-
tion and use of educational expert systems in higher education institutions]. 
Dissertation.  

[23] What is intelligence? (2011). Retrieved from 
http://selfawaresystems.com/2011/09/22/what-is-intelligence/  

[24] Шишкіна, М.П. Класифікація програмних засобів навчального 
призначення [Classification of educational software]. Retrieved from 
http://lib.iitta.gov.ua/352/1/Classif-Kir.pdf  



International Journal of Scientific & Engineering Research Volume 4, Issue3, March-2013                                                                                         9 
ISSN 2229-5518   
 

IJSER © 2013 
http://www.ijser.org  

[25] Сороколетов, С.В. (2009). Использование социальных сетей в Интернете 
как средство развития межкультурной коммуникативной 
компетентности студентов-лингвистов [The usage of internet social net-
working as a tool of linguist students’ intercultural communication compe-
tence growth]. Информатизация образования, 2. Retrieved from 
http://imp.rud n.ru/vestnik/2009/2009_2/6.pdf  

[26] Новикова, Л.А. (2007). Развитие межкультурной компетентности 
студентов педагогического университета на основе использования 
телекоммуникационных технологий [Development of intercultural com-
petence of students at pedagogical university through the use of telecommu-
nication technologies]. Омск. Dissertation Abstract. 

[27] Рулиене, Л.Н. Образовательные возможности социальных сетей [Educa-
tional opportunities of social networking]. Retrieved from 
http://ruliene.bsu.ru/wp-content/uploads/do_virt1.pdf  

[28] Виды социальных сетей [Types of social networks]. Retrieved from 
http://www.myhomecomp.ru/articles_106.html  

[29] Елманова Н. Web-порталы: назначение, преимущества, особенности и 
средства [Web-portals: purpose, advantages, features and tools]. Retrieved 
from http://www.compress.ru/Article.aspx?id=10962  

[30] Все о социальных сетях. Влияние на человека [Everything about social 
networks. Impact on human]. Retrieved from http://secl.com.ua/article-vse-
o-socialnyh-setjah-vlijanije-na-cheloveka.html#part2 

[31] Rex, E. (2011) Social Media Burst into Europe's B-Schools Bloomberg Busi-
nessweek. Retrieved from http://www.businessweek.com/stories/2011-03-
18/social-media-burst-into-europes-b-schoolsbusinessweek-business-news-
stock-market-and-financial-advice  

[32] Курвітс, М.  (2009) Виды образовательных блогов [Types of educational 
blogs]. Retrieved from http://blognauroke.blogspot.com/2009/09/blog-
post_4811.html  

[33] Живюк І.А. Використання соціального сервісу вікі у сучасній освіті [The 
use of wiki social service in modern education] (2010). Теорія та методика 
управління освітою, 4. Retrieved from http://www.nbuv.gov.ua/e-
journals/ttmuo/2010_4/10zhivme.pdf  

[34] Email/Discussion Group Netiquette Tips. (2001). Retrieved from 
http://earlydues.usanethosting.com/ieel/netiquette.htm  

[35] Лавров, О.А. (2005). Набросок правил для участников электронных 
коммуникаций [Outline of the rules for the participants of electronic com-
munications]. Educational Technology & Society 8 (1), 183-190.  

[36] Пациорковский, В.В. (2004) Интернет-форум как среда общения в 
профессиональном сообществе [Internet forum as a medium of communi-
cation in the professional community]. Интернет и современное общество: 
труды VII Всероссийской объединённой конференции. – Санкт-
Петербург. 

[37] Kollock, P., Smith, M. (1996) Managing the Virtual Commons: Cooperation 
and Conflict in Computer Communities. Computer-Mediated Communica-
tion: Linguistic, Social, and Cross-Cultural Perspectives, Amsterdam: John 
Benjamins.  

[38] Смирнов, Ф.О.  (2006) Искусство общения в Интернет. Краткое 
руководство. [The art of communication in the Internet. Quick Reference 
Guide]. Москва: Вильямс.  

[39] Мороз, Д. (2006). Сеть друзей: История Fidonet [Network of Friends: Histo-
ry of Fidonet]. Системный администратор, 8(45), 89. 

[40] Мезенцев, Р. Этикет электронной почты [E-mail etiquette]. Retrieved from 
http://mezro.ru/articles/netiquette/ 

[41] Осколков, И. (2009) NVIDIA CUDA – доступный билет в мир больших 
вычислений [NVIDIA CUDA - affordable ticket to the world of large com-
puting]. Retrieved from http://www.computerra.ru/interactive/423392/  

[42] Технології хмарних обчислень – провідні інформаційні технології 

подальшого розвитку інформатизації системи освіти в Україні: Інтерв'ю 
з В. Ю. Биковим [Cloud computing as leading information technology for 
further development of educational system informatization in Ukraine: inter-
view with Y.V. Bykov]. (2006). Комп’ютер у школі та сім’ї , 6, 3-11. 

[43] Nelson, H.T. (1965) Complex Information Processing: A File Structure for the 
Complex, the Changing, and the Indeterminate, ACM '65 Proceedings of the 
1965 20th national conference, 84-100. 

[44] L. Hubert and P. Arabie, “Comparing Partitions,” J. Classification, vol. 2, no. 4, 
pp. 193-218, Apr. 1985. (Journal or magazine citation) 

[45] R.J. Vidmar, “On the Use of Atmospheric Plasmas as Electromagnetic Reflec-
tors,” IEEE Trans. Plasma Science, vol. 21, no. 3, pp. 876-880, available at 
http://www.halcyon.com/pub/journals/21ps03-vidmar, Aug. 1992. (URL 
for Transaction, journal, or magzine) 

[46] J.M.P. Martinez, R.B. Llavori, M.J.A. Cabo, and T.B. Pedersen, "Integrating 
Data Warehouses with Web Data: A Survey," IEEE Trans. Knowledge and 
Data Eng., preprint, 21 Dec. 2007, doi:10.1109/TKDE.2007.190746.(PrePrint) 

[47]  


