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Abstract: The purpose of the article is to describe and analyse a practical experi-
ence in creating and testing an electronic course for first-year bachelor students with 
the possibility of designing individual educational paths. The article presents a model 
of the electronic course, provides a detailed description, and formulates the features 
of its practical implementation. The course is based on the idea of   variability, in par-
ticular the use of diversified tasks. Experimental work showed that the leaners’ big-
gest difficulties were related to the tasks of analysing and extracting information from 
authentic, non-adapted sources. However, these tasks are associated with the import-
ant competencies of the 21st century. As a result, a general algorithm for designing 
an individual educational path for a student in the framework of an electronic course 
is described; several options for individualised content acquisition are highlighted.

Keywords: individual educational path, individualisation, electronic course, learner, 
competencies, network communication, educational opportunities.

INTRODUCTION
In the conditions of an open, universally accessible information, the abilities to for-
mulate search queries and quickly extract the necessary knowledge become a prior-
ity. For that, it is necessary to acquire generalised search strategies and determine the 
effective ways in which to implement them: correct information requests, focused 
communication, interactions, and reflection. Among key competencies which are re-
flected in the recent research and existing educational and professional standards, 
several should be particularly highlighted (Lin, Shadiev, Hwang and Shen, 2020; Sil-
ber-Varod, Eshet-Alkalai, and Geri, 2020). These competencies are reflected as fun-
damental in the majority of competency frameworks for citizens in general as well as 
for representatives of specific professions (for example, teachers). In the Europass in-
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itiative, we see a category of “information processing”. In the Russian Federal State 
Educational Standards of “Pedagogical Education”, such ideas are presented in the 
corresponding category of “systemic and critical thinking”. In the Digital Compe-
tence Framework for Educators – DigCompEdu, the category of “digital resources” 
appears (Redecker, 2017). It is associated with identifying, assessing, and selecting 
digital resources for teaching and learning. The report “Future Work Skills 2020” 
presented a map of professional skills of the future (Future Work Skills 2020 Sum-
mary Map). The map also highlighted information competences – transdisciplinarity, 
project thinking, literacy in the new media environment, cognitive loading manage-
ment, intercultural competence, virtual collaboration, computational thinking, inno-
vative adaptive thinking, and social intelligence. In the study “Competence Foresight 
2030” (Skolkovo), a list of transprofessional skills and abilities was presented (Atlas 
of Emerging Jobs, 2015). This list contains competences of an informational nature 
– systemic thinking, programming of IT solutions, project management, and readi-
ness to work in the mode of high uncertainty and a quick change of conditions. The 
formation of competency maps for specific areas of training and profession (edu-
cational and career paths), which should become a model for students in compiling 
their educational paths, becomes relevant. As an output, individualised educational 
products are offered that meet the needs of students and employers (Chirtsov, Sych-
ov, and Mylnikov, 2017). 
The purpose of this paper is to describe and analyse the practical experience of de-
signing an electronic course for first-year bachelor students in an attempt to imple-
ment the ideas of individualised educational paths, the variability of tasks, informa-
tion redundancy, project-based learning, and reflection. 

1. AN INDIVIDUALISED WAY OF MASTERING AN ELECTRONIC 
COURSE CONTENT 

1.1. Individualisation as an educational trend 
Among current educational trends, the student-centered educational process, with 
the conditions for the individual development, educational choice, personal inter-
ests, and needs, is increasingly emphasised. The key idea in this context is the indi-
vidualisation of learning. “Individualisation of learning is the organisation of edu-
cational conditions for the maximum realisation of the learner’s subjective position 
in the learning process, that is, his awareness of the goals and objectives of learning, 
the possibility of choosing educational material, forms and methods of solving edu-
cational problems” (Samsonova, 2014, 182). “Individualisation of training is carried 
out by selecting content that can be adjusted, synthesised into individual programmes 
and elective academic disciplines, as well as by the development of students’ research 
activities” (Yurlovskaya, 2014, 109). “An individualised organisation of training is 
a different content of academic work and different (if necessary) ways of presenting 
it (differentiation), as well as a different pace of academic work, which are used for 
different students taking into account their individual characteristics” (Uvarov, Van 
and Kahn, 2019, 87).
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As a rule, teachers are responsible for the individualisation of learning, they organise 
the learning process, take into account the individual characteristics and needs of stu-
dents, and create optimal conditions for revealing the potential of each learner (Kon-
nova et al, 2019; Cleynen, Santa-Maria, Magdowski and Thevenin, 2020). The indi-
vidualised learning preferences of a student can be reflected in the preferred formats of 
knowledge assessment and types of mastery materials (Simonova and Poulova, 2015). 
One of the options for the individualisation of learning is an individual educational 
path. This term has a broad meaning; however, it is most often defined as a purposeful-
ly designed differentiated educational programme that provides students with choice, 
development, where teachers provide pedagogical support for self-determination and 
self-realisation (Tryapitsyna, 2002). An individual educational path is a sequence of 
mastering the components of the educational content selected for a particular student 
(Fedotova, Valeeva, and Ahmetzyanova, 2014). When designing an individual edu-
cational path, the student is allowed to choose the content of training, its forms and 
methods, and types of educational activities (Kurilovas, 2019).

1.2. Features of an electronic course for individualised learning
In the study, we hypothesise that the design of individualised paths of mastering an 
electronic course content will support an active cognitive position of students and 
contribute to the development of competencies demanded by modern society (ICT 
competences and generalised information strategies – search, extraction, and re-cod-
ing; learning autonomy, initiative, self-organisation, increased attention to research 
and creative activities, self-development and reflection). The focus of attention with-
in the designed course is to ensure that students analyse their educational needs and 
requirements, independently determine the goals of their educational activities, and 
learn to consciously and responsibly approach the solution of educational problems. 
The main objective of the experimental work was to develop and test a new model 
of the electronic course “Information Culture of a Personality”. This course is imple-
mented as part of the educational programme “Pedagogical education”, profile “Com-
puter science and information technology in education” for the first-year bachelor 
students of the Herzen University. The course involved 9 lectures and 17 practical 
classes. The methodological basis was the interdisciplinary connection of pedagogy, 
psychology, computer science, and sociology. The course was based on the idea of 
variability, in particular the use of variative tasks. As a part of the practical work, in 
each class, students were offered a matrix of tasks (Table 1).
All three tasks had to be completed. In-class assignments are tasks that a student se-
lects and performs during a practical class. Invariant and variative assignments are 
tasks that a student selects and performs as part of the autonomous work on the course. 
Each student could choose the level of difficulty for each task – basic, intermediate, 
or advanced. Invariant tasks differed among themselves only in terms of complexity 
(all had a common idea). Variative tasks differed in the degree of complexity, in the 
form of presentation, and in the mode of assessment. These were mostly tasks that 
complemented, expanded knowledge and ideas of students, on a particular topic of 
the course; they allowed going beyond the educational programme.
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Ta b l e  1
Matrix of tasks for one practical class (example)

Levels 
of 

tasks

In-class  
assignment

Autonomous work
Invariant  

assignment
Variative  

assignment

 B
as

ic
 

List briefly how 
to search for 
information on the 
Internet.

Gather information 
on the topic of 
the study. Use 
various methods 
of information 
retrieval on the 
Internet. 

Discover the 
importance of 
information 
literacy for the 
modern man. Give 
examples.

In the thesis form.

In the graphical 
form (using ICT 
tools).

 In
te

rm
ed

ia
te

 

Perform a 
comparative 
analysis of 
methods to search 
for information on 
the Internet.

Gather information 
on the topic of 
the study. Using 
different methods 
of information 
retrieval on the 
Internet, select 
different types of 
resources: text, 
multimedia. 

Gather information 
resources on the 
topic of “media 
literacy” and 
discover the 
importance of 
media literacy for 
a modern person. 
Give examples.

In the thesis form.

In the graphical 
form (using ICT 
tools).

 A
dv

an
ce

d 

Suggest an 
algorithm 
for efficient 
information 
retrieval on the 
Internet. Specify 
the resources that 
you used.

Gather information 
on the topic of 
the study. Using 
different methods 
of information 
retrieval on the 
Internet, select 
different types of 
resources: text, 
multimedia. 

Formulate detailed 
recommendations 
for working with 
information search 
results. How to 
evaluate, save, and 
use the information 
found?

In-text form. 

In the graphical 
form (using ICT 
tools).

S o u r c e: Own work

For the entire course, students were offered 153 (17 × 9) tasks. Each student select-
ed and completed 51 (17 × 3) tasks for the course. Choosing the level of difficulty of 
the task, students built their individual path to mastering the discipline. In this way, 
three “paths” could be built: yellow, blue, and green.
The “yellow path” is a way of mastering the discipline at the basic level. Tasks were 
offered here in the context of the subject matter being studied, they were directly re-
lated to the lecture material and were mostly reproductive, with elements of system-
atisation and generalisation; all tasks were within the requirements of the education-
al programme. “Step-by-step” activity algorithms, strict assessment criteria, and their 
detailed description, including work assessment parameters, are proposed. The “green 
path” is an intermediate level. Active tasks of the activity plan were proposed here, 
aimed at analysing the problem and synthesising, comparing and comparing phenom-
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ena, completing tasks at this level required additional search and analysis, summaris-
ing the results. Descriptive methodological recommendations and general assessment 
criteria were offered. The “blue path” is an advanced level characterised by research 
and creative activity associated with a broad statement of personally significant goals 
and objectives, understanding the importance of self-knowledge and self-develop-
ment. The assessment system is flexible (peer and self-management). 
The identification of patterns and features of the individual educational paths con-
struction by students made it possible to determine how students interact with the 
content of the course, how active they are. Besides, it helped to reveal the degree of 
initiative, critical thinking, and learning autonomy, together with the nature of mas-
tering the course material (planned, organised or chaotic, uniform or uneven). 

2. ANALYSIS OF THE EXPERIMENTAL WORK RESULTS 

The experimental study comprised three stages: analytical, research, and interpret-
ational. 
At the first (analytical) stage, the results of a previous study devoted to students’ 
education activity strategies in the e-learning environment were explored (Noskova, 
Pavlova and Yakovleva, 2018). Diagnostic results helped to highlight three groups 
of learners, distinguished in terms of potential preferences when choosing tasks: stu-
dents with low motivation, giving preference to the basic tasks, students with in-
creased motivation, and students with a high level of motivation, ready to perform 
advanced assignments. 
At the second stage of the study, on the basis of the previously obtained data analy-
sis, the course materials were selected, a series of variable tasks was developed, and 
variations in the choice of forms methods and approaches for implementing educa-
tional activities were proposed. As a result, an electronic course “Information Cul-
ture of a Personality” was designed and implemented with individualised educational 
paths for students. In the electronic course, the conditions of the educational process 
were specially designed, allowing to adapt the content to the interests, characteristics, 
and needs of each student and to implement a personality-oriented learning approach.
At the third stage of the experimental work, a study of a focus group (20 students) 
within the developed electronic course was conducted. 
The analysis of students’ activity in the electronic course revealed several strategies 
for choosing tasks:
1. A constant selection of advanced tasks and their performance at a high level – high-
ly motivated students with outstanding academic achievements within the education-
al programme (2 students);
2. A preferential selection of advanced tasks and their performance at a high level 
(2 students);
3. A variable selection of intermediate and advanced tasks and their implementation 
at the sufficient average level (13 students);
4. A constant selection of basic and intermediate tasks and their performance at the 
minimum passing score – low-motivated students with poor academic achievements 
within the educational programme (3 students).
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The maximum number of points that a student could score for the entire course was 
306 (18 points – a maximum for one topic 6 × 3; total – 17 topics). The lowest aver-
age score was obtained on the topic 9 – “Information resources in the life of a mod-
ern person” (8 points). The tasks within this topic were related to the search, analy-
sis, and annotation of information resources: a bibliographic list of full-text articles, 
an annotated catalogue of scientific articles, and a digest of scientific publications. 
Difficulties in completing tasks of this type are not surprising for first-year bachelor 
students since they are at the initial stage of developing competencies in systemic and 
critical thinking and related skills in searching, analysing, and generalising informa-
tion. The distribution of average scores for the remaining topics was fairly even, in 
the range from 13 to 15 points.
To study the relationships between successes in completing assignments on different 
topics of the course in more detail, the data were analysed in-depth: normalised indi-
ces for completing assignments for each student were calculated, and then correla-
tions between them were established, and a cluster analysis was performed to fur-
ther visualise the data. For this, the statistical package “Statistica” v. 12.0 (StatSoft. 
Inc., Tulsa, Oklahoma, USA) was used. The relationship between the survey ques-
tions was analysed with the Spearman’s rank correlation coefficient. All results were 
considered significant at p < 0.05.
It was found that tasks on all proposed topics could be grouped into 3 agglomerations. 
The first group includes tasks that are substantively related to the development of 
search and information analysis skills – this is the semantic core of this group. The 
variables combined at the closest distance are the “use of foreign-language informa-
tion resources” and the “acquaintance and analysis of popular electronic libraries” 
(r = 0.98). This same thematic group is merged with the variables related to the re-
sults of the tasks “work with bibliographic lists and annotated catalogues”, “analy-
sis of an open course on learning a foreign language”, “making links to information 
sources on a personal portfolio website”, “developing interactive elements of a web 
portfolio”, “creating of a web portfolio”. Thus, the tasks of the information (content 
or resource) block are included in this group.
The second group of tasks includes two subgroups. The core of the first subgroup is 
represented by variables related to the systematisation and visualisation of informa-
tion. For example, such tasks as “visualisation – collage, infographics”, “develop-
ment of online surveys and questionnaires” (these variables are merged at the closest 
distance, with a correlation coefficient r = 0.98), they are joined by the variables – 
tasks “formulating a system of questions for the project”, “work with mind maps”. 
The second subgroup is related to the interaction in the digital environment – “online 
discussion”, “presentation of the project results – digital tools and an oral presenta-
tion” (r = 0.94), “joint activities in the network”. Thus, the tasks of the communica-
tion block are included in this group.
The third group is the presentation of the process and the result of project activities. 
The results of the tasks “annotating the project”, “creating a motivational booklet on 
the topic of the project” (r = 0.89), “final presentation of the project” are most close-
ly related. Thus, the tasks of the management block are included in this group. 
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At the end of the course, students were offered a reflective questionnaire. In general, 
all students noted the benefit of the studied course. In particular, the mastered digital 
tools for working with information would be required by them in their further educa-
tional activities, as well as in their future profession. The greatest value of the course 
for students was the choice of the complexity of the tasks, the possibility of self-ex-
pression in the process of performing an individual project, and group work. At the 
same time, students saw difficulties in a variety of tasks. Half of the students tried 
to cope with the difficulties on their own, and the second half preferred alternately 
to seek help from a teacher and peers. 
Depending on the individual educational paths of students, there are several options 
for individualised mastering the course content:

• For motivated “successful learners”, personal paths are associated with the 
choice of complex tasks aimed at active research and creative activity. This 
option of mastering the course particularly contributes to the development of 
such competencies as innovative thinking and creativity; 

• For “average learners”, with reduced working capacity and insufficient will-
ingness to work independently and proactively, with weakly expressed motives 
and activity goals, personal paths mostly start with the basic level of tasks and 
might gradually move forward to the intermediate and advanced tasks. This 
option of mastering the discipline particularly contributes to the development 
of reflection and self-development. 

• For “weak learners”, lagging, unmotivated students personal paths reflect the 
minimal sufficient level of mastering the content. This option of mastering the 
discipline particularly contributes to the development of basic information strat-
egies and self-management. 

CONCLUSION 
The study presented in the paper showed that at the initial stage of university educa-
tion students were insufficiently ready to choose individualised educational paths; 
they perceived these features of learning as an additional challenge. Variability and 
redundancy of tasks caused them difficulties. Particularly, tasks related to working 
with authentic (non-adapted) sources of information were complicated. This area is 
important, so it should be given extra attention while working with students. At the 
same time, didactically untransformed information occupies the largest part of the 
information sources in the life of a modern person. Competencies related to product-
ive informational behaviour in the digital environment are important competencies 
of the 21st century. Obviously, for the development of these new professional com-
petencies, it is necessary to facilitate students’ productive actions in the digital en-
vironment. It is necessary to expand the goals and objectives of educational activ-
ities, create conditions of information redundancy and variety of communication links, 
provide remote access to complex (scientific) educational materials, and stimulate 
independent instrumental and intellectual transformation of information. Future re-
search directions are associated with the learning analytics methods implementation 



48 S. Kulikova, O. Yakovleva

for a more detailed identification of students’ individualised paths of mastering an 
electronic course content. 

ACKNOWLEDGEMENTS
The research was supported by the Ministry of Science and Higher Education of the 
Russian Federation (project № FSZN-2020-0027).

REFERENCES 
Atlas of Emerging Jobs (2015). Retrieved from http://www.skolkovo.ru/public/media/docu-

ments/research/sedec/SKOLKOVO_SEDeC_Atlas_2.0_Eng.pdf (accessed 14 July 2020).
C h i r t s o v, A., S y c h o v, S., M y l n i k o v, A. (2017). Automated Development of Physics 

Educational Content for Mass Individualised Education. Proceedings of the 11th Inter-
national Conference on Interactive Mobile Communication Technologies and Learn-
ing (IMCL), 725, 542–549. Thessaloniki, Greece. doi:10.1007/978-3-319-75175-7_53.

C l e y n e n, O., S a n t a - M a r i a, G., M a g d o w s k i, M., T h e v e n i n, D. (2020). Peer-
graded individualised student homework in a single-instructor undergraduate engineering 
course. Research in learning technology, 28, 2339. DOI:10.25304/rlt.v28.2339. 

Fedotova, G. R., Va l e e v a, N. Sh., A h m e t z y a n o v a, G. N. (2014). Features of build-
ing an individual educational route [Osobennosti postroeniya individual’nogo obrazov-
atel’nogo marshruta]. Bulletin of Kazan Technological University [Vestnik Kazanskogo 
tekhnologicheskogo universiteta], 17, 335–337 [In Russian].

Future Work Skills Summary Map (2011). Retrieved from https://www.iftf.org/uploads/media/
IFTF_FutureWorkSkillsSummary_01.gif (accessed 14 July 2020).

K o n n o v a, L., L i p a g i n a, L., P o s t o v a l o v a, G., R y l o v, A., S t e p a n y a n, I. (2019). 
Designing Adaptive Online Mathematics Course Based on Individualisation Learning. 
Education Sciences, 9(3), 182. DOI:10.3390/educsci9030182.

K u r i l o v a s, E. (2019). Different methods to identify students’ preferences to learning styles 
and learning paths. Proceedings of the 12th Annual International Conference of Educa-
tion, Research and Innovation (ICERI), 2914–2922. Seville, Spain.

L i n, L., S h a d i e v, R., H w a n g, W. Y., S h e n, S. S. (2020). From knowledge and skills to 
digital works: An application of design thinking in the information technology course. 
Thinking skills and creativity, 36, 100646. DOI: 10.1016/j.tsc.2020.100646.

N o s k o v a, T., P a v l o v a, T., Ya k o v l e v a, O. (2018). Study of students’ educational acti-
vity strategies in the social media environment. In E. Smyrnova-Trybulska (Ed.). E-learn-
ing. Vol. 10: E-learning and Smart Learning Environment for the Preparation of New 
Generation Specialists (pp. 113–125). Katowice–Cieszyn: STUDIO NOA for Univer-
sity of Silesia. 

R e d e c k e r, C. (2017) European Framework for the Digital Competence of Educators: Dig-
CompEdu. Punie, Y. (Ed.). EUR 28775 EN. Publications Office of the European Union, 
Luxembourg. Retrieved from https://publications.jrc.ec.europa.eu/repository/bitstream/
JRC107466/pdf_digcomedu_a4_final.pdf (accessed 14 July 2020).



49Individualised Paths of Mastering an Electronic Course Content

S a m s o n o v a, E. V. (2014). Opportunities for individualisation of education [Vozmozhnosti 
dlya individualizacii obucheniya]. National Education [Narodnoe obrazovanie], 7(1440), 
180–185 [In Russian].

S i l b e r - Va r o d, V., E s h e t - A l k a l a i, Y., G e r i, N. (2019). Tracing research trends of 
21st-century learning skills. British Journal of Educational Technology, 50(6), 3099–3118. 
DOI: 10.1111/bjet.12753.

S i m o n o v a, I., P o u l o v a, P. (2015). Plug-in Reflecting Student’s Characteristics of Indi-
vidualised Learning. Procedia – Social and Behavioral Sciences, 171, 1235–1244. DOI: 
10.1016/j.sbspro.2015.01.237. 

T r y a p i t s y n a, A. P. (Ed.) (2002). Educational program student’s path. Part 2. Saint-Peters-
burg: Herzen University Publishing House. 

U v a r o v, A. Yu., Va n, S., K a h n, C. (Eds.) (2019). Problems and prospects of the digital 
transformation of education in Russia and China [Problemy i perspektivy tsifrovoy trans-
formatsii obrazovaniya v Rossii i Kitaye] Proceedings of the II Russian-Chinese Confer-
ence of Education Researchers “Digital Transformation of Education and Artificial Intel-
ligence” [II Rossiysko-kitayskaya konferentsiya issledovateley obrazovaniya «Tsifrovaya 
transformatsiya obrazovaniya i iskusstvennyy intellekt»]. Moscow: Publishing House of 
the Higher School of Economics [In Russian].

Yu r l o v s k a y a, I. A. (2014). The problem of individualisation of student training in the 
current situation [Problema individualizacii podgotovki studentov v usloviyah sovre-
mennoj situacii]. Bulletin of Eurasian science [Vestnik evrazijskoj nauki], 1(20), 107–
115 [In Russian].


