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Abstract— Great hopes in improving the quality of education, bringing it into 
line with the needs of society are placed on electronic networking technologies. 
Such technologies provide great opportunities in the organization of joint 
activities of teachers and students, individualization of the educational process, 
the transformation of learning into self-learning and self-education. At the same 
time, the practice of introducing e-learning has shown that this system of training 
raises a number of new problems. In the scientific literature scientists give 
different opinions on the use of digital technologies in the educational process, 
and both the positive and negative sides of e-learning are noted. In e-learning, 
one of the main problems is the understanding of the studied material, and one of 
the greatest frustrations regarding this problem is the insufficient volume of 
collaborative creative work of students with a teacher.  

To solve this problem, we need a fundamentally new methodological basis of 
education, it is necessary to radically update the goals, content, forms, methods 
and means of education, taking into account the flow of information and 
communication processes in which modern youth grows. Synergetics is 
considered as a new methodological basis in the article. 

One of the types of electronic technologies that allows for the organization of 
joint creative work of students with a teacher and collective teaching, as well as 
various forms of control, is the method of projects. The main purpose of the study 
was to develop a methodology for the application of the project method, designed 
to prepare graduates not only to work competently with information and work in 
a team, but also to deeply understand the training material. The subject of the 
study is the learning process using the project method aimed at understanding the 
material under study. The article describes in detail the features of the use of the 
method of projects in the educational process. Design technology involves 
reliance on the principles, norms and rules of design, the totality that allows you 
to organize the activities of the student from idea to practical implementation. 

Educational network project is one of the activities in the use of Internet 
technologies. On the basis of synergetic methodology, the article describes the 
principles of using training network projects. A distinctive feature of the use of 
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educational network projects is the requirement of training in cooperation and 
collaboration. Particular attention in the learning process should be paid to Web 
2.0 services and cloud technologies. Results of a pedagogical experiment on 
application of network projects in training of students are given. On this basis, it 
is concluded that network technologies using the project method open up 
fundamentally new opportunities for the education system to accelerate the 
individual development of each student and to achieve understanding of the 
studied material. 

Keywords— e-learning, digital technologies, project method, Internet projects, 
educational training network projects, portfolio, web 2.0 services, cloud 
technologies, interactive classes, collaborative learning. 

1 Introduction 

  Open Education of the XXI century is quite closely connected with the 
development of electronic technologies, on which are laid great hopes for improving 
the quality of education, bringing it into line with the needs of society. Currently, the 
pedagogical community is actively discussing the need to develop new educational 
technologies based on the use of the Internet and local networks that can provide a leap 
in the development of education. Such technologies should allow solving a number of 
problems facing modern schools and higher education institutions. Network 
technologies offer completely new opportunities for creativity and self-realization for 
both students and teachers. The Internet opens up new opportunities for participation 
in professional scientific communities, it expands not only our thinking abilities, but 
also the field of joint activities and cooperation with other people. A distinctive feature 
of education in the modern information society is the requirement of learning in 
cooperation and collaboration, through the construction of knowledge and mutual 
exchange of views with other students and teachers on the way to achieving a common 
goal. 

     As a result of the intensive expansion of digital technologies, the conditions for     
education have changed radically. A person has considerable additional opportunities 
to realize his own intellectual potential. Digital technologies have a profound impact 
on the human person, but the various aspects of these influences have not yet been 
studied sufficiently. Young people are developing in a dynamic information 
environment as they quickly master new communication and information tools and 
technologies. However, most students consider these tools and technologies only as 
tools of communication, entertainment, and relaxation. The psychological sphere of the 
"generation of numbers" is changing: the way of thinking of today's schoolchildren and 
students due to their constant communication in the network with the mass media 
becomes figuratively emotional and tends less to abstract constructions; fragmentary-
figurative thinking becomes predominant. The integrity of knowledge is broken, some 
fragments of information obtained without much mental effort from the Internet do not 
teach students to work, but rather create the illusion of simplicity in obtaining new 
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knowledge. All of this goes against the conventional style and the existing methods of 
developing educational material. 

According to the observations by psychologists and teachers, representatives of the 
digital generation reduce their own cognitive activity, as well as reduce the amount of 
working memory. Their mind is characterized by fragmentary and haphazard 
knowledge: lack of clear ideas about the boundaries of their own knowledge, inability 
to distinguish between significant and secondary information, fixing attention on the 
external sides of the problem, a lack of need to understand the material presented, etc. 
[1].  

A significant part of the pedagogical community was not ready to take advantage of 
the wide use of network technologies in the educational process, and to take into 
account the negative phenomena associated with total computerization. The reasons for 
these negative phenomena originally seemed in the shortcomings of methodical 
approaches used in the implementation of such technologies in training. Later it became 
clear that a fundamentally new methodological basis of education was needed, it is 
necessary to radically update the goals, content, forms, methods and means of 
education, taking into account the flow of information and communication processes in 
which modern youth grows. [2], [3.] 

In teaching practice, the most common use of ICT is as an aid to learning, making 
the learning process more effective, and eliminating its routine elements. But to the 
extent to which this increases the effectiveness of training, there is no objective 
assessment. 

2 Literature Review  

Although digital technologies have been introduced in developed countries for a long 
time, the conclusions and recommendations of experts are very controversial. The 
ardent apologists of the introduction of digital technologies in education, for the most 
part, state unfairly that in a digital society the loss of abilities in traditional fundamental 
education may be not negative, but a positive trend in the development of the brain. In 
their opinion, these negative phenomena in the development of the brain are only from 
the point of view of traditional pedagogical science. They feel that the traditional 
subject system knowledge that we are used to in schools and Universities is something 
the new generation does not need, that they only clog our memory and block the true 
creative abilities of a person [4]. 

However, many specialist publications are more critical. Scientists from around the 
world have conducted a large number of studies on the impact of network technologies 
on the brains of schoolchildren and students. These results are summarized in a book 
by the German neuroscientist and psychiatrist Manfred Shriner. This scientist 
convincingly proves that digital technologies are good only for those who have a good 
educational training, for them digital technologies are a tool for obtaining and 
developing new knowledge. However, children who have not yet fully developed brains 
can be adversely affected. Learning always involves your own mental work: the more 
active and deeper the brain processes the information, the better it will be understood. 
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Computers do mental work instead of people and therefore they are not suitable for 
training. The use of networks and computers in education leads to the formation of 
children's superficial thinking [5]. 

For these reasons, in those countries where the mass introduction of digital 
technology began earlier, in elite schools, as well as in families with a high level of 
education we see a limitation of the communication children have with various gadgets 
and even the prohibiting the use of them up to a certain age. 

Currently, the society is interested in specialists who are able to act independently, 
actively make decisions, and quickly adapt to changing living conditions. Therefore, 
there is the task of training graduates who are able to competently work with 
information (collect facts, analyze, summarize them, put forward hypotheses, suggest 
ways to solve the problem, compare with similar or alternative solutions, etc.), and at 
the same time have the communication skills that allow them to work as part of a team. 
It is possible to solve the task with a thought-out, scientifically based use of new 
educational and information technologies [6], [7], [8]. 

At present, two types of computer programs are mainly used in education. The first 
type includes training computer programs, involving the receipt of portions of 
information (text, graphics, video) in a certain sequence that provide control over the 
assimilation at the points of the training course, defined by the teacher. These mainly 
use multimedia capabilities of the computer in order to fill the lesson with illustrations 
to make it more entertaining and intense. The second type are training simulation 
facilities. These systems include both applications and programs that allow the students, 
possibly with help of a teacher, to create, design computer graphic models, and test 
educational products that accelerate and individualize the process of determining the 
level and quality of students’ competencies. Existing teaching web-resources in 
mathematics are, as a rule, a list of unrelated definitions of concepts and problems with 
solutions. The task of the teacher is to create a technology of mathematical knowledge 
management on the system basis of ontologies, allowing the process of mastering 
mathematics to focus on understanding, and to make it more meaningful ([9] – [13]). 

One of these technologies is based on the project method. A number of studies are 
devoted to this technology with the use of information and communication tools, the 
results allow us to consider this technology very promising. The Internet project is an 
active and effective method of forming the culture of students in all its diverse aspects 
relevant to human activity in the modern dynamic society. The analysis of the 
experience of organization of such projects in various disciplines is carried out in the 
works [14] – [19]. 

Currently, the use of Agile technologies is becoming popular in education. At its 
core, Agile is innovation based on several principles that actually coincide with the 
principles of synergetics. Students cope with emerging problems through the work they 
do in self-organized and motivated teams that are able to adapt and respond to changes 
[20], [21], [22]. 
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3 Purpose and Subject of the Study 

There is no doubt that in the transition to digital technologies the pedagogical 
community first of all needs to have a sufficiently reliable scientific base. Electronic 
technologies in education have a number of well-known positive features of use. 
However, the practice of e-learning has shown that such training has shortcomings, 
some of which are long-term and fundamental. With the greatest difficulties, e-learning 
is introduced into the teaching of subjects in which an important role is played by 
logical thinking and a large degree of abstraction, we see this in the teaching of 
mathematics for example. To achieve understanding it is necessary to reach unity in 
several basic parameters: identification of essential properties of the object, the 
establishment of significant relationships within the object and outside it, and the 
construction of the integrity of the object under study. To do this in a digital learning is 
not easy. 

Perception should not be reduced only to visual perception of information, it is also 
necessary to use both auditory and kinesthetic channels. This is very important for 
gaining understanding is the stage of reproduction. Many students achieve 
understanding only after they have spoken the training material. This can explain the 
long-noticed trend of teachers effectively working in pairs. With network training 
working in pairs can be organized with the help of web-cameras. The use of new 
information technologies alone does not yet make education effective. It is necessary 
to make a lot of efforts to develop fundamentally new methods, techniques and means 
of educational activities in the network space. 

The main purpose of the study was to develop methods of the application of the 
project method, designed to prepare graduates who are able not only to work 
competently with information and able to work in a team, but also deeply understand 
the training material. 

The subject of the study was the learning process using the project method aimed at 
understanding the material under study. In order to achieve understanding, it is 
necessary to reveal the features of content construction and application of the method 
of projects in the educational process. Design technology should be based on the 
principles, norms and rules of design, and the totality which allows you to organize the 
activities of the student from the idea to its practical implementation. 

4 Research Methodology  

Training can be considered effective only when it achieves an understanding of the 
basic concepts and methods. Therefore, in the study we relied on the achievements and 
methods of psychology. According to psychologists, understanding occurs when there 
is active learning. E-learning is often a replacement for teacher dialogue and the passive 
perception of student’s presentations, video and slide lectures. In teaching, the speaker 
always translates his thought from the internal, semantic language into the natural 
language, and the listener (reader) from the natural language into the semantic 
language. From this point of view, each person thinks in his own language. In e-
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learning, teachers do not communicate with one student or even a group of students, 
but through a network and electronic textbooks with a large flow of students, and they 
have to keep in mind a completely average "language of thinking." 

For the focus of learning understanding the dialogue is necessary, but for its 
occurrence you need a certain organization of educational material, taking into account 
the specifics of the subject. It was assumed that e-education creates all conditions for 
improving the quality of education. However, the practice of e-learning has shown that 
in this system of training there is a number of new problems arising from the lack of 
joint creative work of students with the teacher. Such joint creative work is possible 
only in dialogue with the teacher, or with other students. In principle, such a dialogue 
can be organized in electronic educational materials on any subject, including 
mathematics. However, it remains the most difficult to take into account in these 
materials the individual cognitive style of each student and his interests. So far, 
electronic means in this regard can not compete with the teacher. 

In the new information environment, the teacher remains the most important link in 
the learning process. Based on the study of information related to the effectiveness of 
teachers, researchers found that large differences in learning outcomes are primarily 
due to the quality of teachers' work, and not the use of new electronic technology [23]. 

Therefore, the main focus of the study was on the development of such methods of 
application of electronic network technologies that provide great opportunities in the 
organization of joint activities of teachers and students, such as: individualization of 
the educational process, the transformation of learning into self-learning and self-
education, and allowing the organization of interactive classes and collective teaching, 
as well as various forms of control. All this led us to the need to use the synergetic 
methodology [3], [24], [25]. 

One of the principles of synergetics is the principle of coherence. One of the 
manifestations of this principle in teaching is collaborative technologies. Collaborative 
learning is an approach to learning in which students work together in a group, solving 
common learning tasks to achieve a common educational goal. Collaborative 
technologies allow the organization of training in the process of joint solution 
educational tasks, carrying out mutual knowledge exchange. Participants of the process 
gain knowledge through active joint information search, and through discussion and 
understanding. In the case of collaborative learning, knowledge comes from the 
combined efforts of both the group members and the teacher. Collaborative learning 
certainly includes the use of educational network projects. Cooperation between 
students in the course of a joint project increases their motivation and thus provides the 
best conditions for achieving the set learning goals. 
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5 Results of Observations and Discussions  

When developing the technology of using the project method using computer 
networks, we relied on the principles of synergetics as well as the principles, norms and 
rules of project activities.  

The first of these is the principle of integrity, which is to create a unity of pedagogical 
conditions for the implementation of educational projects, the relationship between the 
purpose of the project, its content and means to achieve the goal, as well as continuity 
between the stages of the project. The integrity of the content is achieved if the work 
begins with the identification of the essential properties of the object under study. The 
location of the studied material should be such that all subsequent flows from the 
previous. When choosing the means of achieving the goal, it is important to create 
conditions for the manifestation of each student's cognitive and creative activity 
through the use of modern electronic means and personal capabilities that trigger the 
mechanisms of self-education. Rigid management of project activities are ineffective. 

The second principle, the principle of activity and independence, is a purposeful 
active perception and research of the studied phenomena, their understanding, creative 
processing and application. Projects should provide an opportunity for personal 
development, self-control and self-realization. In this case, an important part of the 
design is the transformation of the subject of design. Performing independent work, 
students actively operate with the acquired knowledge, abilities and skills, and make 
search activity that strengthens their cognitive activity. 

The third principle is the principle of applied orientation of training, the 
implementation of which is associated with the development of the system of 
personality qualities of the future specialist in the process of training, ensuring the 
performance of functions are adequate to the needs of certain practical activities. 

Each project should be based on a problem. The problem of the project determines 
the motive of activities aimed at its solution. The choice of the problem is the most 
difficult and important point. It should be understood that the problem should always 
be based on a contradiction. Finding a solution to the problem becomes the goal of 
project activities. Important moments in understanding the importance and scope and 
level of unsolved problems, includes the study of the state of the issue, and the analysis 
of scientific literature on the project. 

A necessary component of the project is reflection. It should be held twice: 
immediately after the presentation, as this is an acute emotional moment when it is 
necessary to sum up the first results, and after a while, when there will be a rethinking 
of the work, emotions will fade away. In the second case, it is necessary to analyze in 
more detail the advantages and weaknesses of the work, and the possibility of its 
continuation. 

The degree of activity of students and teachers at different stages of the project is 
different. The degree of activity of students in the educational project depends on the 
level of formation of their skills and project activities. The role of the teacher is 
particularly important in the first and last stages of the project. 

As our experience shows, network technologies contribute to the convergence of 
learning and research. Network technologies also open up fundamentally new 
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opportunities for accelerated individual development in each student, achieving their 
understanding of the studied material. Network projects are a convenient tool for joint 
development of problem solving skills, checking the level of knowledge, as well as the 
formation of interest in the subject. 

The most effective long-term projects are designed to solve a fairly complex 
problems and require a long period of time. Such projects may involve a series of 
subprojects that can form a whole program. The duration of such projects can be from 
a month to a year, or even more. The most effective method of projects is working in 
combination with the technology, and working in groups of cooperation. 

Web 2.0 services are well suited for the establishment of educational networking 
projects. The fundamental difference between these services is the ability to create 
Internet content for any user, it is a network software that supports group interaction. 
These group interactions include participant’s personal actions, such as recording 
thoughts, taking notes and annotating other people's texts, posting multimedia files, and 
communicating with each other. 

The wiki implements a collective hypertext model where the ability to create and 
edit any record is given to each member of the online community. The wiki can be used 
for a variety of purposes: both as a means of organizing collaborative work on collective 
projects of a whole group of students, and as databases – repositories of collective 
experience. 
 

6 Results of the Experience 

For two years we conducted a pedagogical experiment. The main purpose of the 
experiment was to confirm the effectiveness of Internet projects in teaching 
mathematics. Experimental and control groups of students were formed. In the 
experimental group, training in mathematics was conducted with the use of network 
projects and the use of the basic principles of understanding (identification of the 
essential properties of the object, the establishment of significant links within the object 
and outside it, and the construction of the integrity of the object under study). Students 
in the control group studied the course according to the traditional method. The 
experiment involved 108 subjects. 

The experiment resulted in the following distribution (Fig. 1) on the received 
estimates for the final control work (on a five-point scale). 
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Fig. 1. Level of student achievement 

 
The effectiveness of network projects was also determined by changing the 

motivation of students to study mathematics through questionnaires, observation, and 
interviews. The level of understanding of the content of training was checked by means 
of test tasks and final control works. 

 

 
Fig. 2. Levels of development of cognitive activity of students at the beginning and at 

the end of the experiment 
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The following conclusion can be drawn from the survey: the majority of students in 

the experimental groups have significantly increased their level of cognitive activity.  
At the beginning and at the end of the experiment, the levels of the following 

indicators of cognitive activity were also checked (Fig. 3): the ability to find the right 
information, the ability to critically analyze the information, and the ability to make 
decisions quickly. 
 
 

 
 

Fig. 3. Indicators of cognitive activity of students at the beginning and at the end of the 
experiment 

7 Conclusion  

In the Vologda state University electronic network technologies are used in teaching 
mathematics in combination with traditional methods. As shown by the experience and 
results of the experiment, when using network projects in training, the qualities of the 
personality of students speak to the high cognitive activity that was developed. In 
comparison with the beginning of the experiment, such a quality of personality, closely 
related to the understanding of educational material as "the ability to critically analyze 
the information received", has also been developed. 

Thus, network technologies contribute to the convergence of learning and research, 
increase cognitive activity of students, and solve the problem of understanding the 
material under study. 
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8 Future Research 

Network technologies using the method of projects open up fundamentally new 
opportunities for the education system to accelerate the individual development of each 
student, to achieve maximum activity of the individual in learning and understanding 
of the studied material. Intensive introduction of electronic network technologies in 
education is an inevitable process. However, e-learning should not be seen as a 
substitute for traditional classroom learning, but rather as a harmonious combination of 
the two. It is necessary for scientists and teachers to develop essentially new manuals, 
to develop new nonconventional methods, receptions and means of educational activity 
which would provide the educational effect of a connection between network and 
traditional technologies in training. 
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