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Abstract: The paper analyses the value mindsets of pre-service teachers in terms of the digital
learning environment (DLE). DLE is considered to be both a system of new tools and methods for
teaching activity and a prospective educational eco-system for learning. The DLE value model is
based on a psychodidactic approach, which concerns three main constructs—digital content values,
communication values, and management values. The research involved 200 pre-service teachers who
were asked to complete a questionnaire, evaluating 27 DLE values and opportunities. The results
show that pre-service teachers value digital learning content but are not sufficiently ready for its
creation; they develop tolerance in communication yet do not have enough skills to show empathy;
they appreciate independence in learning management and still need training in professional digital
self-presentation. Consequently, professional training and especially internships for pre-service
teachers should include a synthesis of traditional (face-to-face) and virtual communication and
interaction with children to facilitate mastering an expanded set of competencies for successful
professional self-realisation. The findings can be beneficial in terms of e-learning practices, DLE
design, and the organisation of internships.

Keywords: digital learning environment; pre-service teacher; value; higher education; mindset;
digital content; communication; management; self-realisation

1. Introduction

The category of the VUCA-world (volatility, uncertainty, complexity, and ambiguity)
that first appeared at the end of the 20th century [1] fully manifested itself in the COVID-19
pandemic. Particularly, education faced some new challenges such as the switch to a hybrid
educational model [2], new forms of content delivery [3], new formats of communication
and interaction [4], instructional resilience [5], and others.

One of the challenges is the new formats of future teachers’ internships in the digital
learning environment (DLE) [6]. In terms of internship, DLE can serve as a means for
modeling professional activities [7], as a platform for peer support [8], and as a facility for
expanding experience through observation [9].

Generally, according to the higher educational standards for teacher education in
Russia, practical experience in schools and internships take up a significant part of the
academic load from the first year of the bachelor’s degree study. During the lockdown and
distance learning period of 2020–2021, students of Herzen University had a pedagogical
internship in blended formats, including new online practices such as online center “Mega-
Herz”, organizing a youth camp during school vacations; thematic webinars for children
and parents, online consultations, etc.

A teacher can successfully solve professional problems in any educational environment
if he/she is aware of the possibilities, values, limitations, and risks of such an environment.
Thus, Akimova et al. [10] studied elements of students’ readiness for professional activities
and proved that the motivational-axiological component ranks first. Samoderzhenkov
et al. [11] associate the psychological readiness of pre-service teachers for professional
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activity with a set of personal characteristics—personality traits, motivation, attitudes, and
values. Chao et al. [12] developed a work-values scale for teachers, which included the
following dimensions: professional self-realisation, professional self-growth, reflection
and challenges, guiding students, social contribution, equality and justice, interpersonal
interaction and management, artistic and physical activities, working conditions and
benefits, and social status. However, to solve professional problems in DLE, a teacher needs
some additional digital, communication, and organisational values and skills.

The purpose of the paper is to analyse pre-service teachers’ value mindsets in terms of
DLE as both a system of new tools and methods for their future professional activity and as
a prospective educational ecosystem for their future students. These issues are important
since values are the regulator of any activity.

Consequently, the following research questions arise: What is the value structure
of DLE, and how it can be modeled? How do students perceive the DLE values from a
professional standpoint? What aspects and opportunities of the environment are students
aware of in a sufficient and insufficient measure? Which areas of professional training
should be strengthened and adjusted? Additionally, how to create conditions for the
effective development of pre-service teachers’ professional competencies that will provide
successful professional self-realisation is an important question.

2. Materials and Methods
2.1. Literature Review

The analysis of pre-service teachers’ value mindsets in terms of DLE can include
ideas of psychological, sociological, and philosophical theories of values. Value is an in-
terdisciplinary characteristic of an object or phenomenon that describes its socio-cultural
significance and usefulness. At the same time, value is a foundation of the first step of
action (value-purpose-action) [13]. Thus, from a psychological perspective, M. Rokeach sug-
gested terminal values (values-goals) and instrumental values (values-tools) [14]. Shalom
H. Schwartz turned to cross-cultural psychology ideas and identified ten universal values
organised in four groups [15] followed by numerous clarifications and interpretations.
Therefore, a significant amount of research is based on Rokeach’s terminal and instrumen-
tal values [16,17] and Schwartz’s theory of basic human values [18–21]. However, Tuulik
et al. [22] claim that Rokeach’s value model is not sufficient to describe a current flexible
value paradigm as it does not consider enough socio-cultural differences. Concerning
the study of educational values, Lubsky and Zaytseva [23] suggested that among current
students’ values are personalisation of learning, interdisciplinary, interculturality, and new
educational practices. Litvinova et al. [24] added energy and optimism to the value picture.
Ledovskaya et al. [25] proved that pre-service teachers’ values develop during their study
period, from a predominantly undivided set of values to self-centered and socially oriented
values. McGill et al. [26] outlined teacher-related factors affecting student learning and
teacher factors influencing student growth. Both groups of factors include axiological
issues, such as trust, collegiality, and closeness among teachers; positive relationships with
students; pedagogical content knowledge, etc. Shevtsiv et al. [27] found connections be-
tween teachers’ professional values and self-realisation. Value-based orientations together
with qualities such as achievement motivation, empathy, good nature, and benevolence
contribute to professional self-realisation.

From sociological positions, considering teachers as a social community, including
subgroups in terms of the level of education or subject area, Wu [28] studied perceived
school values, teacher autonomy, and teacher motivation. The findings showed that
elementary school teachers rate these aspects higher and teacher motivation is largely
predicted by school values and teacher autonomy.

In philosophy, values are related to morality and ethics. The modern interdisciplinary
context that brings together philosophy and informatics is associated with such new areas
as the ethics of artificial intelligence and neural networks [29]. Therefore, in teacher
education, new objectives of digital-values humanisation arise because in e-courses and
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digital learning platforms teachers and learners interact not only in “person-to-person” but
also in “person-intellectual system” paradigms.

Values are associated with self-realisation because they are the basis of action. Odi-
nokaya et al. describe self-realisation as “a free activity, determined by the nature of
the goal and the measure of its personal understanding and acceptance. The need for
self-realisation is a leading need, the source of personal and semantic activity aimed at
continuous self-improvement” [30] p. 2.

What are the requirements of contemporary society in developing a digital economy
for the professional values of a teacher? The European Digital Competence Framework for
Educators (DigCompEdu) [31] provides a diagnostic toolkit aimed at identifying, among
other things, the ethical aspects of teacher activities (netiquette, ethics of interaction, crit-
ical perception of information, etc.). The framework also outlines a vector of an active
professional position, which is an important aspect of the value-oriented component of
teaching activity (values of peer-to-peer learning, networking culture, mutual assistance,
cooperation, and collaboration in the DLE). The Digital Competence Framework 2.0 [32],
which applies to any citizen, not just a teacher, also makes it possible to highlight several
values of the digital environment—knowledge, information and digital content, innovative
thinking, collaboration, information safety, and sustainability.

The Russian educational standard for higher education (particularly, pedagogical edu-
cation) comprises universal competencies and their categories in the context of future pro-
fessional activities in the digital economy society, including systemic and critical thinking;
intercultural interaction and communication; teamwork and leadership; self-organisation
and self-development; and life safety [33]. In terms of DLE, ethical and responsible behavior
in the digital environment is especially important. Thus, the list of important professional
values of a teacher in the context of digitalisation includes teamwork (cooperation), lead-
ership, self-development, openness to novelty, social activity (caring for others), systemic
and critical thinking (competent implementation of information processes), and tolerance
(intercultural and social).

What is specific for DLE values? A variety of customisable and interactive digital
learning content determined the evolution of educational practices—flipped learning,
project-based learning, big data learning, immersive learning, precise learning, etc. Net-
working which is the nature of DLE provides opportunities for transmedia educational
products, content sharing, and exchange [34]. Experience in virtual communication and
moderation facilitates for the development of social skills, sharing information, egocentric
and allocentric elaboration, application and transfer, coordination, and reflection [35]. How-
ever, we still witness a second digital divide, in which teacher training does not entirely
prepare pre-service teachers to implement the mainstream educational practices. Thus,
Martin proved that teachers are not ready to use the opportunities of Google Classroom to
develop “21st-century learning skills such as effective communication, critical thinking,
collaboration, problem-solving, creativity, and technology use” [36].

One more direction of research is connected with the study of personalisation as one
of the key DLE values. Jitpaisarnwattana et al. [37] and Yates et al. underline that personal-
isation is associated with choices in learning approaches, content, and pace; learners can
customise their activities which affects a sense of “ownership and control over the time,
place and pace at which they learn” [38] (p. 59).

The gradual mastering and perception of the DLE create the basis for successful
professional self-realisation since this environment is a new means and object of teachers’
professional activity.

2.2. Methodology

In this study, the basis for DLE values systematisation was a psychodidactic approach
to DLE design [39], which makes it possible to single out three main constructs—educational
resources (digital content), educational interactions, and management. DLE with regard
to values should be considered in the context of the principle of complementarity with
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the environment of interpersonal interactions. This is because the modern paradigm of
education is based on interpersonal interaction. E-learning and blended learning are
optional for school education. Even in the pandemic situation, at the first opportunity,
schools switched to face-to-face education, so as not to deprive children of the opportunity
to full-fledged socialisation. At the same time, it only is possible to master digital tools,
new ways of doing things, and realise the specific capabilities and values of such a learning
environment in the digital environment. Therefore, teachers need to be aware of the values
and risks of DLE to adequately solve their professional tasks.

Table 1 integrates DLE opportunities (27 variables) and values in the context of the
psychodidactic approach.

Table 1. DLE opportunities and values.

DLE Opportunities DLE Values

1. Content creation (the opportunity to create educational materials and
post them in the environment)

Creativity, lateral thinking,
information responsibility,

digital ethics, freedom of action,
relevance, and novelty of
information, educational
activity, personalisationContent

2. Content curation (the opportunity to collect and select relevant
content, describe and organise it)

3. Content openness (the ability to go beyond the content of the
environment, work with open Internet resources)

4. Interactivity
5. Gamification (the ability to participate in game situations, use game

elements)
6. Content multimodality (the ability to choose the form of receiving

and presenting information—audio, video, text)

7. Content variability (the ability to choose different sources of
information—text documents, electronic textbook, reference, and
methodological literature)

Communication
(interaction)

8. Customisation
9. Information responsibility
10. Perceptions of DLE stakeholder
11. Teamwork, mutual assistance
12. Rules of networking
13. Interaction with stakeholders from other areas of study or profession
14. Interaction with other peoples, cultures
15. Tolerance to the opinion, lifestyle
16. Collective intelligence of a network community
17. Interaction with emoticons, signs, symbols, memes
18. Interaction 24/7, synchronous and asynchronous

Digital empathy, network
collaboration, netiquette,

interdisciplinary and
interdisciplinary

communication, intercultural
communication, digital

tolerance, intellectualisation of
communication, visualisation of

communication, expansion of
communication

Management

19. Management of educational activities—organisation, planning,
control

20. Self-image creation
21. Self-knowledge
22. Choice of management strategies—external, peer, self-management
23. Teamwork, peer learning, peer assessment
24. Intelligent technologies—search engines, intelligent translators,

machine learning
25. Personal educational path
26. Digital tools
27. Feedback from various stakeholders and objects—colleagues,

teachers, social partners, learning analytics

Digital self-management, digital
self-presentation, digital

self-identification, range of
feedback strategies, peer

learning, intellectualisation,
time-saving, personalisation,

instrumentalisation
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Based on the listed in Table 1 DLE opportunities and values, it is possible to build a vi-
sualised model of DLE values as an extension and enrichment of the traditional educational
environment values that evolve from mainly interpersonal interactions (Figure 1).

Figure 1. Visualised model of DLE values.

The model shows how the values of the interpersonal interaction environment are
reflected and expanded in DLE. The concentric circles of the model combine three groups
of values, namely dominant and resource values; regulatory and communication values;
and stimulating and managerial values. Thus, it is possible to trace the transformation,
development, and enrichment of values when a student is in a blended learning situation
that can combine interpersonal and mediated interaction, therefore enhancing the devel-
opment of specific “digital” values and supporting the development of more traditional
professional values for future teachers.

The research started with the following hypothesis: pre-service teachers perceive DLE
from the position of the digital content consumer, which is reflected in the awareness of
the relevant values. The vector of professional self-realisation, therefore, will be associated
with the transition to understanding the environment from the position of an actor and
with the perception of the values corresponding to such a position.

2.3. Sample and Instruments

The research of DLE values of pre-service teachers took place in 2020–2021 at Herzen
University. To identify the DLE values, a survey of 200 respondents (pre-service teachers,
i.e., students of the “Pedagogical education” programme, who are supposed to get a job at
school after graduation) was conducted. The sample included equal proportions of students
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from all four years of bachelor study (50 people from each course). The questionnaire
was created with Google Forms. When the number of respondents of each year of the
study reached 50, the data collection function was closed. All respondents had an idea of
the concept of “digital learning environment” by the time of participation in the survey,
as these issues are included in the content of their basic academic disciplines and they
experienced both blended and full-fledged e-learning due to the pandemic. The survey
included a list of the DLE opportunities and values (presented in Table 1; the questionnaire
template is available in Appendix A). The respondents were asked to evaluate a subjective
significance (value) of each category on a 5-point scale (1 point—absolutely irrelevant,
2 points—irrelevant, 3—sometimes relevant, 4—relevant, 5—very relevant). Methods of
descriptive statistics and correlation analysis were used to analyse the data, and a cluster
analysis was applied to visually represent the relationships between the studied variables,
as well as their grouping.

3. Results
3.1. Descriptive Analysis

Table 2 shows basic statistics for the 27 variables studied.

Table 2. Basic statistics.

Variables Mean Median Std. Dev.

1. Content creation 4.2 4 0.91

2. Content curation 4.2 4 0.96

3. Content openness 4.5 5 0.79

4. Interactivity 4.4 5 0.85

5. Gamification 4.5 5 0.90

6. Content multimodality 4.5 5 0.86

7. Content variety 4.3 5 0.93

8. Customisation 3.8 4 1.17

9. Information responsibility 3.9 4 1.03

10. Digital empathy 3.8 4 1.16

11. Collaboration 4.1 4 1.14

12. Netiquette 4.3 5 0.99

13. Interdisciplinary communication 4.0 4 1.05

14. Intercultural communication 4.2 5 1.06
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Table 2. Cont.

Variables Mean Median Std. Dev.

15. Digital tolerance 4.4 5 0.92

16. Intellectualisation of communication 4.2 5 0.97

17. Visualisation of communication 4.0 4 1.24

18. Expansion of communication 4.2 5 1.06

19. Digital self-management 4.4 5 0.82

20. Digital self-presentation 3.9 4 1.18

21. Digital self-identification 3.9 4 1.10

22. Range of feedback strategies 3.9 4 0.94

23. Peer learning 4.1 4 1.10

24. Intellectualisation 4.0 4 1.08

25. Personalisation 4.4 5 0.88

26. Instrumentalisation 4.1 4 1.03

27. Feedback variety 4.3 5 1.08

The results obtained show that, in general, the possibilities of the digital educational
environment are perceived by future teachers as significant and valuable (Mean ≥ 3.9). The
group of variables 1–9 (digital content values) has both the highest and the lowest values.
The greatest value is presented by opportunities such as openness and multimodality of
content and gamification. This is followed by the interactivity and variability of content
and the ability to create and curate it. The variables “information responsibility” and
“customisation” have the smallest values.

The group of variables 10–18 (communication values) has less balanced values. The
variable “digital empathy” has the least value, and the highest value is “digital tolerance”.
In general, at this stage, the communication capabilities of DLE are significant for future
teachers, but they are inferior in value to resource capabilities.

The group of variables 19–27 (management values) has the lowest values on aver-
age. The least valuable were digital self-presentation, digital self-identification, and a
range of management strategies, while the most significant were digital self-management,
personalisation, and a variety of feedback.

3.2. Correlations and Cluster Analysis

In the “resource values” group of variables, the most significant correlations were
found between variables 1 and 2 (content creation and curation), r = 0.63. They form
a cluster that characterises the activity of an individual as an author of digital content.
Variables 4 and 5 (interactivity and gamification), r = 0.63, merging with variable 6 (content
multimodality), form a cluster associated with content interactivity and attractiveness.
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Variables 7 (content variety), 9 (information responsibility), and 8 (customisation) form a
cluster that is more related to personalisation. This agglomeration also includes information
responsibility.

The combination of variables in the “communication values” group is also interest-
ing. The first cluster is formed by variables associated with the implementation of joint
activities in the digital environment including digital empathy, collaboration and interdis-
ciplinary and intercultural communication. The most significant correlations were found
between variables 13 and 14 (interdisciplinary, intercultural communication), r = 0.68. The
second cluster is formed by variables characterizing new digital communication tools—
intellectualisation, visualisation of communication, expansion of communication links.
The third cluster is the variables of the ethical side of interaction—netiquette and digital
tolerance.

Variables of the “management values” group also form three clusters. The first cluster
is formed by variables associated with digital management tools—24, 25, 26 (intellectualisa-
tion, personalisation, and instrumentalisation). The second cluster is formed by variables
from the interaction area—22, 23, 27 (a range of feedback, peer learning, and variety of
feedbacks). Moreover, significant correlations were found between variables 22 and 23. The
third cluster can be called “self-knowledge in the DLE” and it combines variables 19, 20, 21
(digital self-management, self-presentation, self-identification).

Thus, the analysis made it possible to identify pre-service teachers’ value mindsets in
terms of DLE.

Firstly, pre-service teachers perceive digital content values as active, involved users,
who are willing to satisfy their cognitive interests but not as content authors and creators.
They are willing to consume ready-made multi-format content, but not to create it. The
digital responsibility score is comparatively lower than the pursuit of interactivity and
gamification.

Secondly, among the values of communication, tolerance comes to the fore, and that
can be interpreted both as a desire to have an opinion and as a need to accept the behavior
of others. However, the value of empathy is comparatively lower, and that may indicate an
unwillingness to perceive and understand other stakeholders (an egocentric orientation).

Thirdly, in the aspect of management values, the ability to independently manage
DLE resources and communications (feedback and comfortable customisation) comes to
the fore, and not the willingness to understand oneself and present a personal digital image
to others while solving personal, educational, and professional tasks.

4. Discussion

Quite a lot of research has been carried out on various aspects related to the pro-
fessional values of teachers and DLE issues. Reinhold et al. [40] studied the relation-
ship between the use of digital tools, teacher self-efficacy, and perception of digital tools
value. They distinguished three teacher orientations for teaching mathematics with digital
tools—“nervous experts, confident advocates, and skeptical novices”. Therefore, teachers’
motivational and emotional orientations (value, self-efficacy, and anxiety) are important
for successful professional self-realisation. Higueras-Rodríguez et al. [41] paid attention
to the educational value of social networks, specifically for Twitter, and found that the
main values include gamification and interactivity. Kucirkova et al. [42] reached values
through the study of personalisation of the educational environment in a broad sense.
However, in this research, the authors study values that are also appropriate for DLE
content—customisation, individualisation, and adaptation. FitzGerald et al. [43] also name
personalisation among the main dimensions of technology-enhanced learning.

We can say that awareness of the DLE opportunities and values takes place in the
process of teacher practical activity and this awareness has a significant impact on the style
of work, its effectiveness, and, consequently, professional self-realisation. For example,
Hadad et al. [44] showed that the experience of teaching in a Small Private Online Course
contributed to the switch from low-productivity and labor-intensive teaching strategies of
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“tinkering, debugging” to experiential learning and collaborative learning. A study of the
practicing teachers’ activities in DLE and its specific characteristics in a pandemic showed
that the main difficulties were recorded with the design of educational programs and cur-
ricula, application of modern educational facilities, organisation of students’ autonomous
work, and productive communication with students [45]. Therefore, practicing teachers
are not fully aware of DLE possibilities and values, and they cannot create conditions for
future teachers’ full-fledged training for professional activities in such an environment.

Sakalli et al. [46] concluded that such values as tolerance exist not only in the physical
environment but also in the virtual environment. Rezer researched students’ social values
in the situation of digital learning during the pandemic and found that “the global digitali-
sation of education in conditions of the COVID-19 pandemic can influence the formation of
instrumental values of higher school students while the virtual transfer of knowledge and
experience by teachers” [47] p. 229. For example, values such as a sense of duty, self-control,
and responsibility decreased in the situation of online learning. However, values such as
good manners, cheerfulness, and independence did not decrease. Therefore, the results
correlate with the findings of this study on the need for increased attention to issues of
digital responsibility and understanding of the positions of other DLE stakeholders in the
broad sense.

The limitations of this particular study are related to the national and socio-cultural
conditions of higher education in Russia, together with the particular case of Herzen Univer-
sity. The experience of using digital technologies in teacher training may differ regionally,
for example, in large cities such as Saint-Petersburg, this experience is more intense. In ad-
dition, pedagogical universities in Russia have different practices in implementing projects
related to the use of digital technologies, and the technical base and equipment may differ.
For example, Herzen University has a Technopark of universal pedagogical competencies
equipped with robotics and augmented reality that implements a programme “Modern
Practices of IT Education”. Nevertheless, the findings can be beneficial for other universities
in terms of e-learning practices, DLE design, and the facilitation of internships. The listed
limitations can help to figure out the prospects for further research—a comparative inter-
cultural study of pre-service teachers’ DLE values. It would be also interesting to compare
the characteristics of the pre-service teachers and practicing teachers (with different work
experience) values.

5. Conclusions

The research hypothesis was proved in our study. Pre-service teachers perceive DLE
from the position of the digital content consumer, which is reflected in the awareness of
the relevant values—values of various, interactive gamified digital content, together with
the tolerance to other environmental stakeholders as content consumers. The vector of
professional self-realisation, therefore, is associated with the transition to understanding
the environment from the position of an actor and with the perception of the values corre-
sponding to such a position—values of a content creator and curator, ready to collaborate
and show empathy to other stakeholders, to understand oneself through self-analysis of
digital footprints and digital self-presentation.

In conclusion, let us formulate the answers to the proposed research questions.
What is the value structure of the DLE and how it can be modeled? The value

structure of the DLE comprises three groups of values that evolve from its digital content
opportunities, interaction features, and management peculiarities. Based on the main
feature of the DLE—its mobility, instrumentality, and the network principle of construction—
it is possible to model its value structure. Thus, in various situations of pre-service teacher
education, depending on the courses and content studied, it is possible to focus on the
appropriate professional values.

How do students (particularly, pre-service teachers) perceive the DLE values from
the professional standpoint? What aspects and opportunities of the environment are
students aware of in a sufficient and insufficient measure? Firstly, from a professional
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perspective, pre-service teachers lack awareness of digital content creation. Therefore,
during the internship, they might not pay enough attention to this issue when working
with children. Secondly, pre-service teachers need extra practical experience associated with
digital empathy. In particular, it is necessary to offer them tasks related to the perception
of a learner through digital footprints (e.g., students’ works, social media content) and
moderation of virtual discourses. Thus, a future teachers will be ready to effectively interact
not only face to face, but also in DLE. Thirdly, a special group of skills for a modern teacher
is associated with digital self-presentation. This new area of professional tasks includes
not only ethical issues but also issues of finding a common language with the modern
generation, broadcasting human and professional values with digital language and tools.

Which areas of professional training toned to be strengthened and adjusted? In
addition, how can the conditions for the effective development of pre-service teachers’
professional competencies that will provide successful professional self-realisation be
created? Professional training for pre-service teachers should include modern educational
practices focused both on traditional face-to-face and mediated, virtual interaction. In
such a situation, a teacher will be able to master an expanded set of competencies that will
lead to successful professional self-realisation in new areas of education—as a designer of
consciousness training tools, educational online platform coordinator, moderator, mind
fitness coach, etc. [48]. Thus, the teacher will become competitive in the labor market for
the digital economy.

Funding: This research was funded by the Ministry of Science and Higher Education of the Russian
Federation, project No. FSZN-2020-0027.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the au-
thor.

Conflicts of Interest: The author declares no conflict of interest.

Appendix A

The questionnaire template
Dear students!
You are invited to take part in a survey aimed at exploring the values of the digital learning
environment.
You will be offered several opportunities for the digital learning environment.
Please, evaluate how each of these opportunities is valuable for you like the digital learning
environment stakeholder.
Rate a subjective significance (value) of each category on a 5-point scale (1 point—absolutely
irrelevant, 2 points—irrelevant, 3—sometimes relevant, 4—relevant, 5—very relevant)
The survey is anonymous.
Thank you for participating!

1. Content creation (the opportunity to create digital content and post it in the environ-
ment, independently change and update the content of the environment)

2. Content curation (the opportunity to collect and select meaningful content, describe
and organise it for re-publication, for example, collecting and publishing useful web
links on a selected topic)

3. Content openness (the opportunity to work with open Internet resources)
4. Interactivity (the opportunity to interact with objects and content of the environment)
5. Gamification (the opportunity to participate in games, apply game elements, interact

with virtual assistants)
6. Content multimodality (the opportunity to choose the form of obtaining and present-

ing information—audio, video, text, etc.)
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7. Content variety (the opportunity to choose different sources of information—text
documents, electronic textbooks, references, methodological literature, etc.)

8. Customisation (the opportunity to customise the interface, a personal profile, etc.)
9. Information responsibility (the opportunity to show responsibility for information

and educational materials published in the environment)
10. Digital empathy (the opportunity to “see”, understand other participants in the digital

environment through their actions, traces of activity, activity)
11. Collaboration (the opportunity to work in a team, help each other, be responsible for

achieving a common result)
12. Netiquette (compliance with the rules of network behaviour and interaction)
13. Interdisciplinary communication (the opportunity to interact with representatives of

other areas of study or other types of professional activity)
14. Intercultural communication (the opportunity to interact with representatives of other

peoples, cultures)
15. Digital tolerance (the opportunity to show tolerance for different opinions, views,

worldviews, lifestyles, etc. of other stakeholders in the environment)
16. Intellectualisation of communication (the opportunity to use the collective intelligence

of the participants in the environment to achieve the goal, participation in the network
community)

17. Visualisation of communication (the opportunity to quickly interact with participants
in the environment using emoticons, signs, symbols, memes, videos, etc.)

18. Expansion of communication (the opportunity to interact 24/7, through synchronous
and asynchronous forms of communication)

19. Digital self-management (the opportunity to manage one’s educational activities,
independently organise, plan and control the learning process)

20. Digital self-presentation (the opportunity to create your image in the environment, to
present your educational achievements in the environment)

21. Digital self-identification (the opportunity to know and better understand yourself
through your actions in the environment)

22. Range of feedback strategies (the opportunity to get feedback, on the actions per-
formed in the environment—from colleagues, teachers, third-party users of the envi-
ronment, from the information system)

23. Peer learning (the opportunity to work in a team, teach others and learn from others
yourself, evaluate the process and results of the activities of others)

24. Intellectualisation (the opportunity to work with intelligent technologies—intelligent
search engines, intelligent translators, machine learning, etc.)

25. Personalisation (the opportunity to build your personal, individual educational route
of study following your needs and interests)

26. Instrumentalisation (the opportunity to use ICT tools to solve a variety of educational
tasks, for example, mastering the content of the environment, organizing network
communication, planning and monitoring educational activities, etc.)

27. Feedback variety (the ability to choose different types of the learning process manage-
ment in the environment—external, mutual, self-management)
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