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Purpose. Study of the prospects for the application of ICT to develop learning management systems (LMS) support-

ing individual learning trajectories for students. 
Methodology. This study carried out case analysis of e-learning in depth, based on the papers of Russian  

e-learning researchers E. Makarenkova [1] and D. Chistov [2]. Psychology of education was taken into account to discover 
the learning process as an individual extraction of new knowledge from idea to its formalization. The results of psycholo-
gists were used in the implementation of Decision Support System (DSS) as an approach to develop the proposed LMS. 

Findings. IT companies offer variety of information and communication technologies (ICT) for learning and management 
of education system. Thanks to ICT the impressive quality progress of training and education was achieved. But there are still a 
lot of uncovered opportunities to education improvement for public, learners and institutions. ICT makes it possible to revise the 
whole learning process of an individual. Nowadays, we are able to consider the theme of individual educational trajectories. 
Development of LMS with the approach of DSS allows us to design individual educational trajectory without additional costs 
for students and lecturers. However, the university has some expenditure on the establishment of this appropriate to their LMS. 

Originality. We have combined the achievements of DSS and educational psychology to solve problems in  
e-learning. The study has discovered new prospects in the design of individual trajectories in education. 

Practical value. The information and communication technologies for learning and education management have 
been analyzed. We have found that significant progress in the development of education was achieved through infor-
mation and communication technologies, but left many untapped opportunities to improve learning for all participants: 
community, students, and teachers. Analysis of the practical application of information technology DSS revealed that its 
use allows us to develop LMS realizing individual trajectory without additional financial costs for students and teachers. 

Keywords: individual learning trajectory, mass open online courses (MOOCs), decision support system (DSS), 
knowledge management 

 
Scientific problem.10 The Russian educational sys-

tem inherited its basic principles from the Soviet Union, 
where bureaucracy, accumulated over decades, substan-
tially limited the efficiency and flexibility of the educa-
tional system. Higher education in Russia still focuses on 
production of strictly defined specialists, who tend to be 
unready for creation and innovation. Russian higher edu-
cation fails to teach students how to study and think on 
their own, so they lack knowledge-management skills 
that will be essential for their professional growth and for 
growth of the economy. However, individual learning 
trajectories are increasingly available as mass products 
thanks to smart education technology [3]. Self-teaching 
options include open educational resources (OER) and 
mass open online courses (MOOCs). Thanks to the OER 
movement, every internet user can now design his or her 
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individual educational program. The paper considers 
technologies that enable an individual to regulate his or 
her learning trajectory, so that a student can fashion his 
or path to knowledge provided that he or she can say: “I 
know that I do not know”. Such an approach to the edu-
cational process matches smart society concepts and of-
fers new opportunities for universities in the future. 

Theoretical background. For individual study to take 
root in Russia, there needs to be a prototype scheme of how 
it should work, based on the nature of study and research in 
specific fields – a comprehensive management tool that can 
support the student in planning his or her education.  

Use of project management principles offer a way of 
achieving this, by systematizing students’ work with a view 
to a specific aim to be attained. Activities are organized us-
ing time management criteria, and quality control functions 
are applied to verify that the student’s learning outcomes 
meet all the necessary requirements and standards [4–9].  
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In such an approach, consistency between study 
modules or disciplines depends on consistency within the 
conceptual apparatus. The latter can be obtained auto-
matically, provided there is a full description of compe-
tences and terminology for each curriculum.   

Ability of the student to think intuitively is of crucial 
importance for the success of individual study. Hans Selye 
(1907–1982) compared the process of generation of ideas 
with the process of birth, and divided it into seven stages: I – 
love (the emergence of interest in a specific problem); II – 
fertilization (the study of the required information); III – 
maturation (the processing of facts in the subconscious);  
IV – birth pangs; V – delivery (the formulation of ideas);  
VI – investigation (grounding the ideas); VII – life (present-
ing the idea to the world). However, the boundaries between 
each stage in this standard scheme are hard to draw in par-
ticular cases. The subconscious mind may start processing 
information before all of the facts have been gathered, and 
such gathering may go on continuously. The transition from 
one level to another is only an approach towards the hypo-
thetical limits of one of several continuous processes. Such 
processes, in the course of self-learning, include: the collec-
tion of factual material, theoretical work, experimentation 
(in some cases), and checking results. 

By breaking down the scenarios provided by teachers 
in different faculties, the student designs his own study 
schedule to reach the most effective learning outcomes. 
But this process can be complicated, requiring the use of 
mathematics, and even then an optimal outcome can 
hardly be achieved. The use of computer technology can 
facilitate the planning processes for individual learners. 
Toolkits for network project models have been around 
for a long time (one of the most popular is Microsoft Pro-
ject) and are very useful, but they cannot entirely reflect 
the specifics of professional education. 

IT for individual learning. Distance learning is charac-
terized by student flexibility in choosing the sequence of 
courses he follows and by a large share of self-learning 
compared with teaching. This puts high demands on the 
quality of computer-based courses and educational content 
[2]. Existing study schemes are divided between sequential 
and hierarchical, but both are rigid and therefore doomed to 
failure for the purposes of self-learning. Since each student 
has his individual areas of knowledge and ignorance and his 
own way of absorbing new material, the questions that arise 
for him are always unique in both form and content. 

Expert systems oriented to specific disciplines and indi-
vidually adapted to the user seem to offer the best solution 
for individual learning. But this approach is unrealistic, 
since the development of even a simple expert system is a 
laborious process. However, reasonable combination of rig-
id and flexible systems offer the best-possible compromise. 
Such a system should teach the student how to make the 
correct decision in any given situation and should test his 
knowledge to ensure that he has acquired that ability in the 
particular sphere of study, which he is pursuing. 

The modeling and consulting tools offered by a classic 
decision-support system (DSS) reduce the burden on deci-
sion-makers, enabling them to focus on the intellectualiza-
tion of their activities. This can be achieved by increasing 

the flow of information passing through the teaching sys-
tem, which can be considered as a kind of information sys-
tem. This increase is achieved thanks to the development 
of information technology, which is increasingly capable 
of processing relatively unformalized information (the de-
velopment in mathematics and computer science of such 
areas as fuzzy sets, multi-valued logic, etc.). 

The use of DSS systems in practice entails various prob-
lems, including poor integration of the software tools that 
provide specific DSS capabilities. This can be explained by 
lack of experience in the design and use of advanced DSS 
systems as well as high costs of development, due to the 
need for DSS models to be capable of complete manage-
ment while also being compatible with other systems. 

Making the learning system flexible and adaptable 
requires deep parameterization, which makes it extreme-
ly complex. Solutions are then needed that could individ-
ualize the basic study algorithm. The Markov Chain pro-
cess could be appropriate for this. At any time, the 
amount of ignorance does not depend on the prior pro-
cess of learning. So a step backwards in order to elimi-
nate the ignorance is not necessary, but the student must 
have the appropriate toolbox and information to deal 
with the lack of knowledge on his own. The electronic 
performance support system (EPSS) is well suited to this 
purpose, since it enables the obtaining of basic 
knowledge as well as adaptation of the decision-maker. 

Key features of the EPSS as compared with the DSS 
are as follows: 

 Increased amount of unformalized information 
passing through the information system.   

 Clear and friendly interface. 
 More complete recording of the user's requirements, 

his psychological characteristics, and mentality. 
 More flexible system of technology options. 
 More flexible and complete training of the user in a 

functional information technology, which is new to him. 
EPSS makes DSS more user-friendly for students by 

improving the tool-box and allows the user to continu-
ously improve his knowledge. EPSS has an array of 
functional information technology and other technology, 
which we call educational. Any functional information 
technology in EPSS is unthinkable without an addition, 
which, in our case, is educational technology. The syn-
thesis of functional IT and educational technologies cre-
ates an educational information technology, which is the 
basis of an automated system of distance learning. 

Systematic integration of decision-making, modeling, 
teaching and consulting technologies into a unified sys-
tem is a particularly important feature of  EPSS. 

The study system should include a built-in EPSS unit, 
which evaluates the viability and efficiency of decisions 
taken by students, as well as recognizing mistakes that 
have made and indicating to the whole system how to 
eradicate their source, i.e. the way of acquiring 
knowledge, which is best-suited to the student). 

Detailing has to be carried out with a specific focus 
on the student's area of ignorance. This means that the 
learning trajectory may be constantly changing, since it is 
a function of the student’s psychological characteristics 
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(whether he thinks imaginatively or logically) and the 
amount of knowledge of the subject, which he possesses.  

The complete vertical adaptability of EPSS to the stu-
dent takes account of the nature of his learning faculties 
(imaginative, logical or systematic, his level of immersion in 
detail) and adapts the system’s approach to the learning tra-
jectory accordingly in order to achieve maximum efficiency. 
The introduction of learning technologies into the teaching 
system is an essential attribute of it, but it is easier to pro-
vide the student with the software tools and information, 
which can enable him to formulate what he does not under-
stand and obtain answers to his questions. 

So EPSS shouldcontain:  
 Explanatory software, i.e. relevant data. For exam-

ple, teaching materials, examples, cases, etc. 
 Modeling software that prepares an answer to ques-

tions of the form, “What will happen if ... ?” 
 Software, which provides an answer to the question 

“How do I...? ” 
A good teaching system can usually change the teach-

ing strategy depending on the context of answers to test 
questions. The student follows a specific study algorithm 
with trajectory targets to which the system can eventually 
bring any student, and the systems recognizes ignorance, 
localizes it and deals with it by supplying and reinforcing 
the required information. A lack of knowledge can be lo-
calized by detailing it. But details can be identified in dif-
ferent ways depending on how the system has been built. 
In simplified form, the teaching consists of two blocks: a 
learning block and a block that checks knowledge. 

The first block presents knowledge to the student 
dose by dose using some specific strategy, in either a lin-
ear or a network fashion. As the process advances the 
teaching system periodically switches to the knowledge-
check function, which may use various mechanisms: 

1. The teaching strategy does not change depending 
on the answers given, although correctness of the an-
swers is checked. Traditional teaching systems use this 
scheme and alternative answers (one or more) are availa-
ble for each question. The disadvantage of this solution is 
that questions must be formulated and answers defined 
very clearly and without ambiguity. It is hard to distin-
guish the meaning of the misunderstanding in the alterna-
tive answers, although this deficiency is surmountable in 
principle by increasing the number of test questions. 

2. If the teaching strategy can change, then we have a 
situation where the learning process is controlled: the an-
swer to check-questions is registered, content of the answers 
is analyzed, adaptation of teaching strategies is planned, and 
regulation is effected (a further portion of knowledge is pro-
vided, with the required level and content). 

So, as well as offering a mechanical support for deci-
sion-making, EPSS is also a powerful tool for improving 
the efficiency of the automated systems of distance edu-
cation, providing learning without supervision by a 
teacher, improving system management by strengthening 
support functions and enhancing the adaptive properties 
of the system to the requirements of a particular user. 

Prospects for MOOCs. The world of higher educa-
tion faces intensive challenges today: pressure on univer-

sities and their students to perform has increased at the 
same time as budgets have been cut. The correct reac-
tions to this pressure are efficiency-gains, restructuring 
and innovation, but also greater flexibility.  

In this context, the concept of smart education is 
gaining ground, often seen as a solution to the need to 
educate an increasing number of students within the ex-
isting financial constrains, and Open Educational Re-
sources (OER) and Mass Open Online Courses 
(MOOCs) are increasingly viewed as an option by uni-
versities around the world. MOOCs allow students to 
choose their own learning trajectory when following the 
university courses. MESI is now establishing its own 
MOOCs platform: http://lms.mesi.ru.  

Sources of knowledge and the operating tools for im-
parting it have changed dramatically. There is no longer 
a one-way traffic of knowledge transfer. Faculties and 
students are on equal terms in sharing their knowledge 
and creating new knowledge. At the same time, thanks to 
new educational technology, faculties can carry 
knowledge outside of the classroom, as in the case of 
MOOC. Business is also learning to accept a new de-
mand for creativity and independent personalities. 

Conclusion. Now days, it is hard to overestimate the 
role of information in social and economic development. 
The information technologies influence on the modern stu-
dent significantly. The student has sufficient ICT competen-
cies that allow him to easily handle new devices and web-
services. A person who possesses ICT competences can use 
the information resource access more effectively for his ed-
ucation and profession. But the research results define a new 
problem in the socialization during the educational process.  

The face to face knowledge communication is re-
placed by a Web resource. However, these web resources 
are not completely satisfy students. There are two ways 
to overcome this problem. One of them is obtaining the 
student’s ICT competences. But they are skilled enough 
in ICT. The second way is updating of the IT, which stu-
dent prefers (search engine). Meanwhile these technolo-
gies aren’t aimed to educational and scientific tasks at 
all. We see this problem has not technological aspect ei-
ther educational. This problem is in knowledge commu-
nication. The knowledge communications include the IT 
opportunities, which are popular in our time, but also the 
psychology issues such as communication face to face, 
confection between faculty and students. 
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