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CONCEPTUAL BENCHMARKS OF THE RESEARCH

Importance and significance of the study. Over the past few years,
society has been undergoing radical change through a series of revolutionary
processes associated with the digitization of all areas of human activity (including
education); the shift of interpersonal, professional and educational communication
to the online environment; the dominance of instant messaging and e-mail; the
extensive use of social networks; the replacement of direct interactions between
interlocutors by virtual ones; the changing style of communication and the
emergence of the digital native generation.

These transformational processes have elucidated the need and importance
of developing students' DC and DCC, two essential competences in the modern
digital society, the high level of possession of which will ensure the individual's
personal and professional fulfilment and development, competitiveness in the labour
market, social inclusion, etc.

Description of the situation in the research area. The importance of DC
and DCC in today's reality is reflected in the requirements and demands of both
international [1, 2, 3] and national [4, 5, 6, 7, 8] education policies and the European
Commission's initiatives [9, 10, 11].

Since 2018, the Romanian version [1] of the European Union's key
competencies documents includes the phrase "digital competencies”. In this context,
DCC is a subset of DC that corresponds to the D2. Communication and
Collaboration domain (D2) [2].

The need to leverage CT in Education is justified by the multiple benefits
offered by these technologies to educational institutions, teachers and students, and
their implementation in the DCC development process is motivated by various
opportunities offered for interaction, communication, collaboration and sharing of
digital content. The following scholars outlined these advantages in their work:
I'm3arynuna O. W. [12]; Kambopos A. A., AnmueBa Y. I'., Abuera M. M. [13];
Ucmaunnosa H. I1., Pamazanosa I1. K. [14]; ManaxoBa E. b. [15]; Hazapenko 2. T
[16]; Xomxkaesa [I. @. [17].

As aresult of the literature review, as well as the requirements and demands
of international and national educational policies, the following findings were
observed: (a) it is crucial and necessary for each specialist to have a high level of
DC and DCC; (b) the leveraging of CT in the process of developing DCC facilitates
and streamlines this process; (c) there are no conceptual and praxeological
benchmarks of DCC; (d) there is a lack of pedagogical models for DCC development
using CT.

By contrast, considering these findings, there can be highlighted the
following contradictions: (1) the current requirements regarding the level of DC
possession and the actual level of its possession by learners; (2) the exponential
growth of the role of DCC in the initial training of specialists and the lack of a
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mechanism for the training and development of this competence; (3) the great
opportunities offered by CT in Education and the lack of conceptual and
praxeological benchmarks for their use in the process of developing DCC in future
specialists.

The listed contradictions contributed to the formulation of the following
research problem: identification of the theoretical and praxeological foundations
of wusing cloud technologies, contributing to developing students' digital
communication competence.

The focus of the research represents the development process of DCC
using CT.

The aim of the research consists in the theoretical foundation, elaboration
and experimental validation of the pedagogical model of DCC development using
CT.

Research objectives: (1) theoretical-didactic grounding of the DCC
concept and determination of effective CT for its development; (2) elaboration of
the PMDDCCCT,; (3) argumentation of the methodological landmarks of using the
PMDDCCCT; (4) updating and expansion of the collection of theoretical and
practical teaching materials of the TIC university course, focusing on DCC
development; (5) validation by experiment of the effectiveness of the pedagogical
model and the elaborated methodology.

The research hypothesis starts from the assumption that the DCC
development process will be efficient when: (a) its structural elements (knowledge,
capacities/abilities and attitudes), the instruments for measuring the level of
possession of this competence, the pedagogical principles of its development, the
factors that significantly influence the process of developing the given competence
and the effective CT for developing and training the mentioned competence will be
identified; (b) it will use a learner-centered and competency-based teaching
approach implemented using interactive teaching-learning-assessment strategies and
modern teaching methods supported by CT; (c) a PMDDCCCT will be developed;
(d) the methodology of implementation of the PMDDCCCT will be designed.

Research methodology. The process of achieving the research objectives
focused on the following research methods: (a) theoretical methods: documentation,
scientific research, pedagogical design and modelling, scientific literature review,
synthesis, comparison, generalisation, systematisation; (b) experimental methods:
pedagogical experiment, questioning, observation, testing, analysis and evaluation;
(c) analytical methods: statistical methods of collecting, grouping, processing and
interpreting experimental data; quantitative and qualitative analysis of
experimentally obtained results.

The scientific novelty of the research results consists of: (1) theoretical
and didactic grounding of the fundamental concept expressed by synthesizing the
notion of DCC and identifying its structural elements (knowledge,
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capacities/abilities, attitudes), instruments for measuring the level of possession of
this competence, pedagogical principles of its development, key influencing factors
on the process of development of the given competence and effective CT for its
growth and training; (2) elaboration of the PMDDCCCT; (3) elaboration of the
methodology of implementation of the PMDDCCCT, based on the flipped learning
model, interactive strategies, modern teaching methods, student-centered and
oriented towards the DCC development.

The scientific problem solved consists of the optimization of the DCC
development process by founding and implementing the PMDDCCCT.

The theoretical significance of the work is highlighted by the theoretical-
didactic grounding of DCC development, the study of ways to use CT effectively in
the process of developing this competence and the elaboration of a pedagogical
model for its development through the use of CT, based on flipped learning,
interactive strategies, and modern student-centered teaching methods.

The applied value of the work lies in the approbation and successful
application of the PMDDCCCT. The pedagogical model developed can be used both
in the initial training of specialists in various fields or in the training of master
students in courses focused on the development of DC or CCNVE, and in the training
process in middle and specialized educational institutions at the computer science
disciplines or oriented to the development of CC.

The implementation of the scientific results was carried out within the
framework of the pedagogical experiment, conducted on control and experimental
groups, which included a total of 411 students, of which 327 students from the
CSUH, 29 students from the CSPU, 38 students from the TSU and 17 students from
the CSU.

The approval of the research results occurred by the research milestones.
The main results of the research were presented, discussed and approved during the
extended meeting of the Chair of Informatics and Information Technologies, the
Guidance Commission and the Public Defence Commission of the Doctoral School
"Sciences of Education” of the CSPU. An additional form of presentation of the
research results involved participation in communications at international and
national scientific conferences.

Publications on the thesis topic. Scientific and scientific-methodical
results on the thesis topic are presented in: 6 scientific articles in national journals of
categories B and C; 26 communications at scientific conferences.

THESIS CONTENT
The Introduction discusses the relevance and significance of the research
topic; describes the situation in the research field by briefly presenting the existing
approaches in the literature to the fundamental concepts of the research topic;
formulates the research problem, object, aim, objectives and hypothesis of the
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research; describes the research methodology, the scientific novelty of the results
obtained, the theoretical importance and the applicative value of the work; presents
the information about the implementation and approval of the research results.

Chapter 1. Theoretical and didactical fundamentals of the
development of digital communication competence — are dedicated to
summarizing the notion of DCC and elucidating its structural elements: knowledge,
capacities/abilities and attitudes; identification of the domains of competence, the
number of levels of DCC possession and the requirements for each of them;
elaborating the instrumentation for measuring the level of DCC possession;
elucidating the didactic principles of developing this competence and the factors that
significantly influence the process of its efficient development; as well as justifying
the necessity of exploiting CT in Education and identifying the opportunities offered
by their use in the process of developing DCC.

To synthesize the notion of DCC, the theoretical landmarks of the concepts:
competence, communication, communication competence, digital competence,
digital communication [30, 36, 46, 48, 52, 53, 57] were studied. Thus, DCC
represents a set of knowledge, capacities/abilities and attitudes of safe, critical and
responsible use of information and communication technologies, which can be
activated and manifested in different contexts according to needs, desires or
purposes to transmit/share knowledge and information, identifying and expressing
intentions, needs, interests, opinions and feelings, both orally and in writing
(listening, speaking, reading and writing), interaction and collaboration with others,
effectively, appropriately and creatively [32, p. 130; 59, p. 184].

Following a review and synthesis of the scientific literature [1-3, 18-22],
the structural elements of DCC have been identified (Table 1) [30, 31, 36, 46, 57,
59].

Table 1. Structural elements of the DCC

Knowledge Capacities/Abilities Attitudes

ICT and CT concepts,
Classification of ICT and

e To identify, understand,
express, create and interpret

A positive attitude to-
wards adopting a critical

CT instruments;

The concept of digital co-
mmunication;
Opportunities offered by
digital communication
(advantages/disadvantages);
The environment for digital
communication;

Forms of digital commu-
nication: synchronous and
asynchronous;

feelings, intentions, needs,
interests, concepts, facts
and opinions;

e To use a wide range of DT
in the process of digital
interaction and communi-
cation;

e To establish an efficient,
appropriate and creative
way connections with other
people;

and constructive dialogue;
Interest in digital commu-
nication and interaction
with other people;
Awareness of the positive
impact of ICT tools on
societal development;
Harnessing the benefits of
implementing DT in edu-
cation;

Willingness, interest, ini-
tiative and curiosity in
using DT;
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The concept of digital com-
munication means;
Synchronous and asynchro-
nous digital communication
tools;

Benefits and risks of various
ICT tools for digital com-
munication;

The concept of netiquette;
Code of good manners in the
online environment;

Ways of protecting personal
reputation in the online en-
vironment;

Concept of digital identity;
Ways of protecting personal
data and privacy in the on-
line environment;

Ways to secure personal
accounts and profiles;
Recommendations for safe
use of social media plat-
forms;

The phenomenon of cyber-
bullying in digital commu-
nication;

Characteristics,  environ-
ments and forms of ma-
nifestation, triggering rea-
sons, types of discrimi-
nation and impact of the cy-
berbullying phenomenon;
Recommendations for pre-
venting and combating cy-
berbullying;

E-mail service and elect-
ronic address book.

To share data, information
and digital content through
a variety of digital tools;

To engage and actively
participate in social life
through DT;

To use a variety of digital
tools and technologies to
collaborate with others,
create and co-edit digital
content;

To use knowledge and rules
of behaviour to be respected
during digital interaction
and communication;

To respect the cultural,
generational, religious,
racial, sexual, etc. diversity
that may be involved in the
digital communication pro-
cess;

To manage their own digital
identities;

To apply different ways of
protecting in the online en-
vironment of: own digital
identities and own reputa-
tion, digital communication
and collaboration proce-
sses, personal data and
privacy;

To avoid, prevent and
combat risks and threats to
physical health and psy-
chological wellbeing during
online communication and

collaboration  (cyberbul-
lying);
To use social media

platforms safely and effec-
tively.

Willingness to provide
personal information;
Awareness of the risks of
exposing personal identity
in the online environment;
Exploiting the positive
aspects offered by digital
communication;

A critical and serious
attitude towards the use of
good manners in the on-
line environment (neti-
quette);

Awareness of the impor-
tance of addressing cyber-
security subject;
Seriousness, interest and
critical attitude towards
existing cybersecurity
methods and techniques;
Awareness of the risks
and damage caused by the
triggering of cyberbul-
lying during digital com-
munication;

Creativity and ingenuity
in proposing their own
solutions to prevent and
combat cyberbullying;
Appreciation of the cul-
tural, generational, reli-
gious, racial, sexual, etc.
diversity that can be
involved in the digital co-
mmunication process;
Respect and appreciation
of interlocutors;

The research identified seven domains of the DCC (Figure 1), 6 of which

are recommended by the European Digital Competence Framework for Citizens:
DigComp 2.2 [2], and the 7th was added by the author due to the emergence of the
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need to ensure the security of digital communication, collaboration and digital
content sharing processes, as well as the vertiginous spread of the cyberbullying
phenomenon [55, 56] in the online environment.

Netiquatte

Fig. 1. DCC domains

These 7 domains have been structured into 8 levels of possession [32]
defined by learning outcomes, organized in a Grid, which contains the unfolding
description of knowledge, capacities/abilities and attitudes required for each level
and descriptor. The 8 levels of DCC possession were referred to the European Digital
Competence Framework for Citizens: DigComp 2.2 [2]. Each level represents a step
forward for the learner in developing DCC according to his/her cognitive challenges,
the complexity of the tasks he/she can perform and manage, and his/her autonomy
in performing these tasks [59].

As a result of the research conducted, the didactic principles underpinning
the DCC development process were identified [31, p. 112-114; 57, p. 140]:
individualization of learning, accessibility, active and conscious participation,
thorough appropriation, assurance of feedback, relational and partnership,
communicative ambience, motivation for learning and communication,
accountability, correlation, non-discrimination; and factors that significantly
influence this process: blended learning, extensive and effective use of ICT and CT,
frequent use of synchronous communication software, frequency of online
interactions, continuous interaction with peers and learning community instructor,
sense of belonging to the community, obtaining prompt feedback and its quality, etc.

The DCC development process includes extensive use of ICT, the scale of
which is very diverse and involves owning expensive hardware and licensed
software that requires procurement, maintenance and constant updating.

In this context, it is justified to use CT, both in the educational process and
in the DCC development process. These technologies are (1) available available 24
hours, 7 days a week; (2) accessible from any digital device (desktop, laptop, tablet,
smartphone) with an Internet connection; (3) do not require additional costs to
procure, maintain and upgrade the services provided; (4) offer many free or low-cost
solutions for education; (5) ensure intensification of communication and facilitation
of collaboration through a broad set of tools; (6) reduce the digital divide of the
actors of the educational process; (7) facilitate access to education for people with
disabilities or mobility problems, part-time students, master students; (8) ensure
individualization of the educational process, etc [41, 42, 47].



The research carried out has elucidated the actuality of the following
research problem: identification of the theoretical and praxeological foundations
of using cloud technologies, contributing to developing students' digital
communication competence. To solve it, it is necessary: (a) to develop a
PMDDCCCT,; (b) to argue the theoretical and methodological milestones for the
implementation of the pedagogical model developed in the TIC university course;
(c) to update and expand the collection of theoretical and practical teaching materials
of the TIC university course focusing on DCC development; (d) to validate through
pedagogical experiment the effectiveness of the developed model and methodology.

Chapter 2. Pedagogical model and methodology for developing
students' digital communication competence using cloud technologies. The core
of this chapter consists of (1) presenting the set of effective CT for developing DCC
and the correspondence between them and the 7 domains of the given competence,
(2) elaborating and theoretically grounding the PMDDCCCT and the methodology
for its implementation.

CT relevant for DCC development are [34, 37, 38, 45, 48, 49, 50, 54, 58]:
e-mails, videoconferencing, LMS, forums, communication platforms for
institutions, online interactive whiteboards, web platforms for speech development,
instant messengers, express assessment applications, social networks, blogs,
websites, mind maps, online document editors (text, spreadsheet, electronic
presentations).

The correspondence between the 7 descriptors of DCC and the CT used to
form, develop and train them is shown in the following figure (Figure 2):

Interaction and Security of
communication Netiquette comrnl:m;cali?n and
collaboration
:;ﬁsf:ﬁ?fer(::;?gaig lnvolvgme_nt in Videoconferencing, E- Videoconferencing, Blogs,
Online interactive social life mall, Commumication Online interactive
whiteboards, Online Forum, Communication ;}Ia:orms‘oBl?g‘ whiteboards, Websites,
document editors, Web Platforms, Blog, ebsites, Online Mind maps, Online

platforms for speech Websites interactive whiteboards documenteditors,

daﬁmsm ﬁ ﬁ Commumcatloﬁnpla"orms
= = = -
M HeNOHENE
It It s

Content sharing Collaboration Managing digital
Videoconferencing, Blogs, Online identity

vm?:;?:ﬁ;f:a:ﬁ’ei:ﬁazmme interactive whiteboards, Websites, Email, LMS, Blog,
Mind maps, Online document Websites,

Webaites, Mind maps, Online editors, Communication platforms Coriiseation

Platforms

document editors
Communication platforms, LMS,
E-mail, Forum

Fig. 2. Correspondence between DCC domains and CT

Elaboration of the pedagogical model for developing students' digital
communication competence using cloud technologies
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To accomplish the objective of the scientific research a PMDDCCCT was
developed, as depicted in Figure 3. This model is being implemented in the TIC
university course to foster the development of DCC in students using CT.

The advantages of the pedagogical model developed over other pedagogical
models aimed at developing the competences of future specialists are: (a) the
proposed aim - the development of DCC in students, a competence absolutely
necessary for any modern specialist for competitiveness on the labour market,
personal and professional fulfilment and development, social inclusion etc.; (b) the
pedagogical principles on which the developed model is based constitute a
combination of general didactic principles and specific principles of educational
action of developing DCC; (c) (c) the development of DCC in students is achieved
by means of the latest, most effective and relevant ICT for digital communication -
CT; (d) the form of instructional delivery involves blended learning based on the
flipped learning model [61]; (e) the application of interactive strategies and modern
student-centred teaching methods (flipped classroom, collective discussion,
collaborative learning etc. ) oriented towards the development of DCC; (f)
implementation of various forms of interactive assessment carried out through
different CT for testing and collaboration.

The PMDDCCCT includes the following characteristics:

1. The model's originality involves the development of DCC - an essential
competence for the training of competent modern specialists - through the use
of the most up-to-date information technologies - CT.

2. The model's realism is ensured, on the one hand, by the requirements and
demands of national and international educational policy documents and, on the
other hand, by CT that are suitable and accessible environments for both teacher
and students.

3. The model's integrity of the model is expressed by explicitly ensuring the
functionality of all components and stages of the educational process (design,
teaching, learning, assessment, guidance etc.).

4. The model's plurivalence is evident from the positive action effect, it is related
to the development of CCD and the improvement of other competencies: digital,
social, learning, research etc.

5. The model's flexibility is ensured by the possibility to modifying the CT set to
use the most innovative tools of this technology.

6. The model's transdisciplinarity is reflected in the fact that it can also be
implemented in other university courses or in the initial training of specialists
in different training fields.
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European Key Competences Framework
Education Code of Republic of Moldova
DigComp 2.2
DigCompEdu
Digital competence
education teachers
Teaching approaches:
Student-centredness
Competency-based

standards for general

ICT Resources:

Hardware: any digital device (desktop,
laptop, tabletd, smartphone) with Internet
connection, video camera and microphone
Software: operating system, MS Office,
browser, Google Workspace suite tools,
LMS Moodle, mind mapping tools,
websites, express assessment applications
Tehnologii cloud:

e Synchronous communication: video-
instant messengers

conferencing,
(video/audio call function)

Asynchronous  communication:  ¢-
mail, forum, chat, blog, social
networking, instant messengers
Collaboration:  online  document
editors (text, spreadsheet, electronic
presentations), online interactive
whiteboards, cloud storage spaces

Pedagogical principles:
Individualisation of learning
Accessibility
Active and conscious participation
Thorough appropriation
Assurance of feedback
Relational and partnership
Communicative ambience
Accountability
Correlation
Non-discrimination

Form of training delivery: blended learning

based on the flipped learning model

Forms of organising the activity: indivi-

dually, in groups

Pedagogical tools:

e Pedagogical technologies: various forms
of educational activities realised with
students
Strategies: learner-centered  strategy,
competency-based strategy, interactive
strategies, e-Learning strategies
Methods: Flipped classroom, "Question"
based learning, Collective discussion,
Explanation, Practical work, Colla-
borative learning, Exercise, Discovery
learning, Essay, Storytelling
Techniques: Think/Work in Pairs/Com-
municate, Clustering, One Minute,
Know/Want to Know/Learned, SINELG,
Q&A, Brainstorming, Forum Discussion,
Triple Entry Journal, Venn Diagram

Assessment: practical work, independent or group work, digital portfolio, questionnaires, formative (current)

test, final test

. Knowledges - Capacities/Abilities -

Attitudes

Fig. 3. PMDDCCCT




The educational objectives pursued when applying the pedagogical model
developed are:

1. harnessing the potential of CT;

2. increasing the quality of initial training of future specialists in any field of
training by using the most innovative information technologies - CT;

3. developing and perfecting the methodology of TIC course study for any field of
training;

4. creating an accessible, varied, communicative, flexible and individualized
learning environment so that students can control their learning and
development of DCC;

5. ensuring free access (without the time and location restriction) to all educational
resources of the TIC course;

6. optimise the DCC development process in future specialists in any training field.

Methodology for implementing the PMDDCCCT

The digital teaching aids used in the implementation of the PMDDCCCT
are [34, 37, 38, 45, 48, 49, 50, 54, 58]: hardware (any digital device with Internet
connection, video camera and microphone), software (operating system, MS Office,
browser, Google Workspace suite tools, LMS Moodle, mind mapping tools,
websites, express assessment applications), CT for synchronous communication
(videoconferencing, instant messengers (video/audio call function)), CT for
asynchronous communication (e-mail, forum, chat, blog, social networking, instant
messengers), CT for collaboration (online document editors (text, spreadsheet,
electronic presentations), online interactive whiteboards, cloud storage spaces).

The developed model is implemented in the TIC university course, where
as a form of learning delivery is used blended learning based on the flipped learning
model [61].

Based on the pedagogical model developed and used in the formative
experiment, the pedagogical toolkit involves innovative teaching strategies (learner-
centered strategy, competency-based strategy, interactive strategies, e-Learning
strategies) learner-centered teaching methods and pedagogical techniques, which,
appropriately combined with various CT, have contributed to the optimization of the
DCC development process and to the increase of the level of DCC possession.

Thus far, the set of teaching methods used in the DCC development process
includes both modern instructional methods (Flipped Classroom, "Question™ Based
Learning, Collaborative Learning, Discovery Learning, Collective Discussion) and
traditional methods supported by cloud technologies (Explanation, Exercise,
Practical Work) [43].

The flipped classroom method has affirmed itself as an effective solution
for interactive, flexible and individualized delivery of the theoretical material of the
university TIC course through various CT [23, p. 135-136; 60, p. 72]. The
implementation of this method in the DCC development process offered the
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opportunity to maintain continuous interaction/communication between the actors
of the educational process, to combine and use different CT for digital
communication, to ensure flexibility and comfort in the development process of the
mentioned competence, to develop collaborative (group) learning capacities as well
as individual learning capacities etc.

"Question" based learning has been used by the author in seminar classes
to synchronously (orally) or asynchronously (via "express" assessment applications)
check students' understanding of theoretical material proposed by the professor and
studied by students outside of auditorium classes [33].

The Collaborative learning method was implemented in the group
interactive learning activities focused on DCC development, and carried out in both
seminar and laboratory classes. The collaboration allowed students with different
levels of training to combine their efforts to solve complex tasks and increase
affective-social relationships in each academic group [33]. Applying this method
facilitates maintaining continuous interaction between teacher and students,
stimulates the training of collaboration and innovative thinking, builds a mutual
understanding of knowledge, enriches the student's views, opinions and actions,
develops interpersonal relationships and DCC etc [24, 33].

Discovery learning has contributed to the improvement of the skills in
reflecting, expressing, arguing and supporting one's views, effecting reasoning,
searching and formulating hypotheses, experimenting, researching, arguing and
conceptualizing opinions, thus catalyzing the development of DCC [33].

To clarify notions, the author used the Collective discussion method. This
method helps to systematise and consolidate ideas; influences attitudes, convictions
and behaviour; solves theoretical/practical problems; fosters the formation of
cooperation/collaboration capacities/abilities; facilitates the transfer of information
in new contexts; stimulates creativity, critical thinking, discursive reflection, and
objectivity. Consequently, the method significantly influences the development of
DCC through synchronous digital communication [33].

The pedagogical techniques applied in the formative experiment process of
developing DCC using CT are: think/work in pairs/communicate, clustering, one
minute, know/would like to know/learned, SINELG, questions and answers,
brainstorming, forum discussion, triple entry journal, Venn diagram [24-29, 33, 40].

The overwhelming evolution and rapid expansion of ICT, specifically CT,
in all fields of human activity has driven the digitisation of education, diversification
and improvement of technologies and means of education. Teaching approaches
used for developing DCC in students should be learner-centred and competence-
based; be implemented through interactive teaching-learning-assessment strategies
and modern teaching methods supported by CT; should take into account the
opportunities offered by the implementation of CT both in education and in the DCC
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development process, and the specificity of the university course in which this
competence is developed.

In this context, the following research results can be mentioned: (1) the
most effective CT for DCC training and development were identified and their
correspondence to the 7 areas of the mentioned competence was established; (2) the
PMDDCCCT was developed; (3) was developed and substantiated (theoretically and
practically) the methodology for implementation of the developed model by
applying blended lerning based on flipped learning, interactive strategies and
modern student-centered and DCC development-oriented teaching methods; (4) the
collection of theoretical and practical teaching materials of the TIC university course
focusing on DCC development was updated and expanded.

The outcomes acquired provide an opportunity to solve the research
problem and to achieve the proposed objectives to develop DCC in students using
CT.

Chapter 3. Experimental approaches on the efficiency of the
pedagogical model and the methodology developed contains detailed descriptions
of the stages of the pedagogical experiment and the statistical analysis of the results
obtained using IBM SPSS Statistics software. The parametric t-Student test and the
non-parametric Mann-Whitney U test were applied to demonstrate the research
hypotheses. The effect produced by the implementation of the pedagogical model
and the developed methodology was reported by calculating the effect size.

The objectives of the pedagogical experiment conducted as part of the
research are: (1) to determine the initial level of ICT training of the students involved
in the research sample at the time of the initiation of the experimental investigation;
(2) to establish methodological benchmarks for the DCC development in students
using CT in the TIC university course; (3) to update and expand the collection of
teaching materials, theoretical and practical, of the TIC university course, focusing
on the DCC development; (4) to organise interactive, communicative and
collaborative educational activities aimed at developing this competence; (5) to
create a communicative, varied, flexible, individualised and accessible digital
learning environment; (6) to ensure access and availability of educational materials
and all CT used in the DCC development process through the electronic course
available on the institutional Moodle platform of the CSUH (https:/e-
learning.usch.md/); (7) to record the effectiveness of interactive teaching strategies
and pedagogical methods/techniques used in developing this competence; (8) to
elaborate and validate of the DCC assessment toolkit; (9) to measure the final level
of DCC holding among the students involved in the research sample; (10) to collect,
statistically process and interpret investigation data; (11) to formulate the final
conclusions, following statistical analysis of the data recorded by the students in the
experimental group compared with the results of the students in the control group.
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During the pedagogical experiment, the following variables were
distinguished:
¢ Independent variables: (1) content — includes the topics covered in the TIC

university course, which are the same for both groups (experimental and
control); (2) the students' level of preparation — implies respecting the following
common conditions for both groups (experimental and control): the students
belong to the same year of study (first year), are from the same form of education
and have the same level (initial) of ICT preparation; (3) the technical and
material basis — involves ensuring the following joint technical requirements for
both groups (experimental and control): (a) the direct contact hours of the TIC
university course (theory, seminar, laboratory) are carried out in classrooms
equipped with similar digital devices (desktop, laptop) with Internet connection,
interactive whiteboards or multimedia projectors; (b) the evaluation of students
at each stage of the pedagogical experiment unfolded is carried out using the
same control and measurement materials (tests, questionnaires).

e Factor variables: (1) Methodology of DCC development using CT — implies
compliance with the requirement that in the experimental group, the training is
carried out in strict accordance with the PMDDCCCT developed; (2) the teacher
— ensures compliance with the condition that in the experimental group, all
lessons are carried out by the teacher according to the methodology developed
by the research author. In the control group, the lessons are carried out according
to the modular curriculum of the TIC university course using traditional
strategies, methods and tasks.

o Dependent variables: students' performance during the class and level of DCC
holding.

The pedagogical experiment was conducted over two academic years:
2020-2021 and 2021-2022 and included 411 subjects, of which - 327 students from
the CSUH, 29 students from the CSPU, 38 students from the TSU, 17 students from
the CSU.

This pedagogical experiment was carried out in three stages: ascertainment,
formation, control and validation. During its development, particular attention was
given, to the collection of quantitative and qualitative data concerning the level of
DCC development in students.

Obijectives of the ascertainment experiment aimed at: (1) to determine
the initial level of ICT training of the students involved in the research sample at the
time of the initiation of the experimental investigation; (2) to establish
methodological benchmarks for the DCC development in students using CT in the
TIC university course.

The ascertainment experiment was initiated with the random selection of
subjects and the formation of the experimental and control groups. The experimental
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group consisted of subjects who would undergo the experimental intervention, and
the control group included those subjects who would not undergo.

The independent variable of the student's level of preparation was kept
under control when forming the samples. To ensure the validity of the experiment,
the following conditions were met: (1) the students in the experimental and control
groups belong to the same year of study (first year); (2) they are from the same form
of education (full-time or part-time); (3) they have the same level of ICT preparation.

Thus, the experimental group included 224 students and the control group

- 187 students (Table 2).
Table 2. Distribution of the number of students involved in the pedagogical
experiment
Academic Study Experimental group Control group
year section (number of students, (number of students, institution)
institution)
FTS 53, CSUH 109 = 25, CSUH + 29, CSPU +
2020-2021 38, TSU + 17, CSU
PTS 84, CSUH 22, CSUH
FTS 50, CSUH 35, CSUH
2021-2022 PTS 37, CSUH 21, CSUH
Total 224 187

At the stage of the ascertainment experiment, the research hypotheses were
defined as follows:

H, — null hypothesis: there are no significant differences between the
results (grades/levels) of the experimental group and the results (grades/levels) of
the control group,

H, — research hypothesis: there are significant differences between
the results (grades/levels) of the experimental group and the results (grades/levels)
of the control group.

For the initial data collection were developed and applied the following
control and measurement tools: basic - initial assessment test (for investigating the
actual situation regarding the level of DC holding); additional: questionnaire for
identifying communication competence [35, p. 90; 44], self-identification
questionnaire of DCC level [32].

Student marks from the initial assessment test were converted into levels of
DCC holding. To statistically analyze the data collected from the initial assessment
(both the test and the questionnaires), were applied two independent sample tests:
parametric t-Student (Independent-Samples T-Test) and non-parametric Mann-
Whitney (U).

The results provided by SPSS Statistics following the application of the t-
Student and Mann-Whitney (U) tests are presented in the following table (Table 3).
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Table 3. Results of t-Student and Mann-Whiney (U) tests. Ascertainment stage

o = Statistical test results
§ 5 | Study 2 28 t-Student
g > | section | F '8 @I | ovene's test | t-Student test b
< m F D t 4 U Z D
ETS Grade | 3,690 | 0,057 | 1,348 | 0,179 | 2532,000 | -1,273 | 0,203
2020- Level 2,277 | 0,133 | 1,508 | 0,133 | 2434,500 | -1,655 | 0,098
2021 PTS Grade | 0,003 | 0,953 | -1,556 | 0,123 | 681,500 | -1,889 | 0,059
Level | 0,202 | 0,654 | -1,541 | 0,126 | 722,000 | -1,613 | 0,107
ETS Grade | 1,822 | 0,181 | 1,279 | 0,205 | 681,000 | -1,732 | 0,083
2021- Level 5,925 | 0,017 | 1,334 | 0,186 | 717,500 | -1,430 | 0,153
2022 PTS Grade | 0,047 | 0,828 | 0,224 | 0,823 | 378,500 | -0,163 | 0,871
Level 0,009 | 0,926 | 1,515 | 0,135 | 301,500 | -1,449 | 0,147

Analysing the data in Table 3, for the parametric t-Student test, it can be
seen that for each academic year and study section, the t-value is less than t.,. =
2,000, for a significance threshold p > 0,05. As for the non-parametric Mann-
Whitney (U) test, applied to confirm the results of the t-Student test, it can be seen
from Table 3 that, for each academic year and study section, it was achieved a
significance threshold p > 0,05, and the Z result of this test is less than the critical
value 1,96.

This fact allows us to conclude that, at the ascertainment stage of the
pedagogical experiment, is confirmed the null hypothesis H, — there are no
significant differences between the results (grades/levels) obtained by the subjects
of the experimental group and the control group.

The formative experiment ran during the 2020-2021 and 2021-2022
academic years. At this stage of the pedagogical experiment, ensuring compliance
with the requirements (common to both samples) for the control of the independent
variables: content and the technical and material basis.

For the experimental group the factor variables were also kept under
control: the methodology of DCC development using CT and the teacher.

In the control group, the lessons were carried out according to the modular
curriculum of the TIC university course using traditional strategies, methods and
tasks.

Thus, the experimental group included 224 students of the CSUH, cycle | -
license, both the full-time section (53 students in 2020-2021 and 50 students in 2021-
2022) and the part-time section (84 students in 2020-2021 and 37 students in 2021-
2022).

The formative experiment aimed to implement the PMDDCCCT and to
determine its efficiency.

The objectives of the formative experiment are: (1) to update and expand
the collection of theoretical and practical teaching materials of the TIC university
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course, focusing on the DCC development; (2) to organise interactive,
communicative and collaborative educational activities aimed at developing this
competence; (3) to create a communicative, varied, flexible, individualised and
accessible digital learning environment; (4) to ensure access and availability of
educational materials and all CT used in the DCC development process through the
electronic course available on the institutional Moodle platform of the CSUH; (5) to
record the effectiveness of interactive teaching strategies and pedagogical
methods/techniques used in DCC development process; (6) to elaborate and validate
of the assessment toolkit for this competence.

As a result of the analysis of the curriculum of the TIC university course,
focused on the development of DC employing educational strategies and traditional
methods, i.e. without the valorization of CT, both the curriculum of this course and
the electronic course placed on the Moodle institutional platform of the CSUH were
reconceptualized [51]. The new curriculum has approximately the same objectives
and contents, but innovative educational tools and strategies (methods and
techniques) focused on harnessing CT. The developed e-course has been structured
into 12 modules; each module associated with a content unit. A content unit
consisted of the theoretical material required for study in the pre-class activities stage
of the Flipped Class method; interactive practical tasks and activities, carried out in
the classroom, designed to involve the student in consolidating and applying the
theory (concepts) studied, developing and training acquired DC and DCC, and
forming appropriate attitudes.

Regarding the seminar lessons, the following methods were applied:
Flipped classroom, "Question" based learning, Exercise, Collective discussion,
Explanation, Collaborative learning, and the techniques: Question and answer, One
minute, Think/Work in pairs/fCommunicate, Clustering, SINELG, Brainstorming,
Know/Want to know/Learned, Forum discussion, Triple entry journal, Structured
inductive discovery learning, Deductive discovery learning, Venn diagram..

In terms of the laboratory lessons, the following methods were used: Essay,
Storytelling, Exercise, Practical Work, Collaborative Learning, Collective
Discussion, and the techniques: Practical Work and Electronic Presentation..

All these methods contributed to the development of students' capacities to:
express their ideas and opinions clearly, logically and constructively, take action,
use learning outcomes, communicate and collaborate with others online, share
digital content, actively engage in social life through CT, respect netiquette, create
and manage multiple digital identities, ensure the security of communication -
collaboration - sharing processes online. All the methods and techniques applied
were focused on the development of DCC, particularly for all seven domains of this
competence, described in the DCC Levels Grid.

The use of the institutional Moodle platform of the CSUH, as well as the
CT, offered students several opportunities, among which can be mentioned: access
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to educational materials anytime, anywhere and from any digital device with Internet
connection; maintaining continuous interaction with the teacher; opportune
discussion of questions, uncertainties and problems arising in the training process;
application of theory in practice; group solving of complex problems etc [51].

The measurement and control instruments used at this stage included: the
digital portfolio [39] (with the help of which the author assessed the interactive tasks
and practical work done by the students during the study of the course) and the
formative (current) assessment test. The given test was also applied to the students
in the control group, and the results (grades) obtained on it were converted into levels
of DCC holding.

Data collected after the administration of the formative (current) assessment
test were entered into the database created using IBM SPSS Statistics 26 software.
The statistical analysis began with the calculation of basic statistical indicators for
each group involved in the experiment (Table 4):

Table 4. Basic statistical indicators - formative evaluation

@ - Means | Standard | Standard
2= : S| o8 deviation error
é% g | Academic | Study o | 38
S g year section = E 3
© 6 2 17
ETS EG 53 7,38283 | 0,998686 | 0,137180
9020-2021 CG | 109 | 6,24495 | 1,085285 | 0,103951
PTS EG | 84 | 7,67006 | 0,993844 | 0,108437
Grades CG 22 6,88818 | 0,994421 | 0,212011
ETS EG 50 7,65880 | 0,819180 | 0,115850
2021-2022 CG | 35 | 7,00000 | 1,084652 | 0,183340
PTS EG | 37 | 825378 | 0877858 | 0,144319
CG 21 7,43143 | 1,115358 | 0,243391
ETS EG | 53 4,91 1,079 0,148
2020-2021 CG | 109 3,72 1,096 0,105
PTS EG 84 521 1,087 0,119
Levels CG 22 4,45 0,912 0,194
ETS EG | 50 5,48 0,863 0,122
2021-2022 CG | 35 5,00 1,085 0,183
PTS EG 37 5,73 0,932 0,153
CG 21 4,81 1,123 0,245

The results provided by SPSS Statistics following the application of the t-
Student and Mann-Whitney (U) tests are presented in the following table (Table 5).
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Table 5. Results of t-Student and Mann-Whitney (U) tests. Formation stage

Statistical test results

g 2| 25| e Té g _t-Student _
Se | 28 £ = o | Levene'stest t-Student Mann-Whitney U
2 S g ® test
F p t D U A p
FTS Grade | 1,069 | 0,303 | 6,423 | 0,000 | 1289,000 | -5,710 | 0,000
2020- Level | 0,663 | 0,417 | 6,467 | 0,000 | 1350,000 | -5,652 | 0,000
2021 PTS Grade | 0,302 | 0,584 | 3,284 | 0,001 | 538,000 | -3,007 | 0,003
Level | 0,526 | 0,470 | 3,009 | 0,003 | 564,000 | -2,913 | 0,004
FTS Grade | 0,775 | 0,381 | 3,190 | 0,002 | 552,500 | -2,951 | 0,003
2021- Level | 0,248 | 0,620 | 2,269 | 0,026 | 638,500 | -2,224 | 0,026
2022 pTg L Grade | 1,019 | 0317 | 3,105 | 0,003 | 222,000 | -2,694 | 0,007
Level | 0,449 | 0,506 | 3,352 | 0,001 | 210,500 | -3,022 | 0,003

Analysing the data in Table 5, for the parametric t-Student test, it can be
seen that, for each academic year and study section, the t-value is greater than t., =
2,000, for a significance threshold p < 0,05. As for the non-parametric Mann-
Whitney (U) test, applied to confirm the results of the t-Student test, it can be seen
from Table 5 that, for each academic year and study section, was obtained a
significance threshold p < 0,05, and the Z result of this test is greater than the critical
value 1,96.

To conclude, at the formation stage of the pedagogical experiment, the
research hypothesis H; is confirmed — there are significant differences between the
results (grades/levels) of the experimental group and the results (grades/levels) of
the control group.

The objectives of the control experiment and validation of the research
findings are: (1) to measure the final level of DCC holding among the students
involved in the research sample; (2) to collect, statistical process and interpret of
investigation data; (3) to formulate the final conclusions, following statistical
analysis of the data recorded by the students in the experimental group compared
with the results of the students in the control group.

The experimental validation of the developed pedagogical model and
methodology for developing DCC in students using CT is supported by the results
of the final testing of the students involved in the research sample and the
comparison of these results.

Therefore, the students in both groups (experimental and control) were
given: the final assessment test, questionnaire for identifying communication
competence, and self-identification questionnaire of DCC level.

As a result, after collecting the student's results (grades) from the final
assessment test and the scores from the two questionnaires, these results (grades and
scores) were converted into levels of DCC holding.
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Firstly, basic statistical indicators were calculated for each group involved

in the experiment (Table 6).

Table 6. Basic statistical indicators - final evaluation

o] c Means Standard Standar
§,_. E '% % qé 2 deviation derror
2l 55 8| o |88
S @ @ > = 2 = 5
2 < = 5 | 25
= & o
£TsS EG 53 7,90245 1,247228 | 0,171320
2020- CG 109 | 5,82055 1,010307 0,099643
- 2021 PTS EG 84 7,45048 1,196772 0,130578
é CG 22 6,35682 1,306494 0,278546
6 ETS EG 50 7,71120 1,087361 0,153776
2021- CG 35 7,08457 0,985851 | 0,166639
2022 PTS EG 37 8,41378 0,918342 0,150974
CG 21 7,13476 1,025254 0,223729
ETS EG 53 5,43 1,394 0,191
2020- CG | 109 3,30 1,059 0,101
" 2021 PTS EG 84 5,02 1,261 0,138
?>> CG 22 3,91 1,411 0,301
9 ETS EG 50 5,26 1,209 0,171
2021- CG 35 4,60 0,976 0,165
2022 PTS EG 37 5,97 1,166 0,192
CG 21 4,62 1,161 0,253

The results provided by SPSS Statistics following the application of the t-

Student and Mann-Whitney (U) tests are presented in the following table (Table 7).
Table 7. Results of t-Student and Mann-Whiney (U) tests. Control and

validation stage

© Study = Statistical test results
D =
§ S section | @ g g t-Student Mann-Whitney U
3> = g @| Levene'stest | t-Student test
< I D t D U Z 14
ETS Grade | 2,597 | 0,109 | 11,182 | 0,000 | 632,500 | -8,054 | 0,000
2020- Level | 4,718 | 0,031 | 9,837 | 0,000 | 707,500 | -7,955 | 0,000
2021 PTS Grade | 0,380 | 0,539 | 3,744 | 0,000 | 501,500 | -3,292 | 0,001
Level | 0,728 | 0,395 | 3,601 | 0,000 | 512,000 | -3,294 | 0,001
ETS Grade | 0,425 | 0,516 | 2,716 | 0,008 | 555,500 | -2,853 | 0,004
2021- Level | 0,652 | 0,422 | 2,675 | 0,009 | 570,500 | -2,820 | 0,005
2022 PTS Grade | 0,594 | 0,444 | 4,887 | 0,000 | 139,500 | -4,029 | 0,000
Level | 0,143 | 0,707 | 4,256 | 0,000 | 170,500 | -3,625 | 0,000
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Analysing the data in this table, for the parametric t-Student test, it can be
seen that, for each academic year and study section, the t-value is greater than t., =
2,000, for a significance threshold p < 0,05. As for the non-parametric Mann-
Whitney (U) test, applied to confirm the results of the t-Student test, it can be seen
from Table 7 that, for each academic year and study section, was obtained a
significance threshold p < 0,05, and the Z result of this test is greater than the critical
value 1,96.

To conclude, at the control and validation stage of the pedagogical
experiment, the research hypothesis H; is confirmed — there are significant
differences between the results (grades/levels) of the experimental group and the
results (grades/levels) of the control group.

To demonstrate that the significant difference between the results
(grades/levels) obtained by the students of the experimental group and the results
(grades/levels) obtained by the students of the control group is not accidental, was
calculated the effect size - a required statistical indicator that assesses the magnitude
of the difference between the levels of the independent variables concerning the
dependent variables, thus representing the strength of the relationship between the
research variables.

Thus, the effect size calculated for the final assessment test is shown in the
following table (Table 8):

Table 8. Effect size - final assessment test/final level

- Academic Study Statistical test Indicator Effect size
g2 year section interpretation
T
5L
£
d 1,88 Very strong
FTS t-Student r 0,74 Very strong
9020-2021 Mann-Whiney U r 0,63 Strong
° t-Student d 0,91 Strong
e PTS r 0,41 Medium
g Mann-Whiney U r 0,32 Medium
-
kS d 0,61 Medium
5 FTS -Student r | 029 Medium
2021-2022 Mann-Whiney U r 0,31 Medium
t-Student d 1,36 Very strong
PTS r 0,57 Strong
Mann-Whiney U r 0,53 Strong
- d 2,31 Very strong
S%5| 20202021 | FTS t-Student r | 088 Very strong
- Mann-Whiney U r 0,63 Strong
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d 0,87 Strong
PTS t-Student r | 04 Medium
Mann-Whiney U r 0,32 Medium
d 0,6 Medium
TS t-Student r | 029 Medium
2021-2022 Mann-Whiney U r 0,31 Medium
t-Student d 1,18 Very strong
PTS r 0,51 Strong
Mann-Whiney U r 0,48 Strong

Analyzing the results of the t-Student and Mann-Whitney U tests, presented
in Table 8, we can conclude that the effect produced, as a result of the
implementation of the developed pedagogical model and the proposed methodology,
on the performance and DCC holding levels of the students in the experimental
group is very strong based on the size of Cohen's d indicator and strong based on r
indicator.

Therefore, the pedagogical experiment carried out by the author: (1)
contributed to validate the efficiency of the PMDDCCCT and the developed
methodology which involves the use of the most innovative CT for digital
communication and harnesses modern didactic strategies and interactive teaching
methods; (2) allowed the identification of the direct dependence between the
pedagogical tools applied (CT, strategies, methods and techniques) and the increase
in DCC holding levels; (3) permitted the finding of significant differences in the
level of holding this competence in the students of the experimental group compared
to the students of the control group by recording a high number of students with high
final levels of DCC holding (experimental group - on average 78% and control group
- on average 38%); (4) contributed to achieving the proposed goal of fully solving
the research problem: identification of the theoretical and praxeological foundations
of using cloud technologies, contributing to developing students' digital
communication competence.

GENERAL CONCLUSIONS AND RECOMMENDATIONS

The theoretical and experimental research carried out aimed at developing
and validating a PMDDCCCT.

The vertiginous development of ICT, mainly CT, has considerably changed
the style, forms, environment and frequency of human communication, transforming
DCC into an essential and necessary competence for any modern professional, the
high level of possession of which will ensure competitiveness in the labour market,
personal and professional fulfilment and development, social inclusion, etc.

The main results of the research can be summarised in the following
general conclusions:
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the theoretical-didactic grounding of the fundamental concept of the research
was expressed by synthesizing the notion of DCC and identifying: (a) its
structural elements (knowledge, capacities/abilities, attitudes), (b) measurement
tools for the level of holding this competence, (c) the pedagogical principles for
its development, (d) the factors that significantly influence the development
process of the given competence, (e) the effective CT for its development and
training;

to raise the level of DCC holding in students, the PMDDCCCT was developed.

This model has the following characteristics: originality, realism, integrity,

plurivalence, flexibility, transdisciplinarity;

the methodology of implementation of the pedagogical model developed

includes:

e innovative strategies and learner-centred teaching methods geared towards
developing DCC have contributed to increasing the level of holding this
competence;

e modern digital teaching aids (hardware and software) and CT (for
synchronous or asynchronous communication and collaboration) effective
for DCC development and training;

e modern forms of training delivery (blended learning based on the flipped
learning model) that facilitated the delivery of theoretical teaching materials
and provided the opportunity for efficient use of classroom time to carry
out various dynamic and interactive activities focused on developing DCC;

e forms of active-participatory arrangement of the educational process,
through communicative and collaborative activities carried out in groups
and/or individually;

e interactive formative and final assessments were carried out through
various digital testing systems, which provided the opportunity for timely
intervention in the teaching approach;

based on the pedagogical model developed, updated and expanded the collection
of theoretical and practical teaching materials of the TIC university course, with
a focus on DCC development, by redefining: the forms of delivery of the
theoretical material; the format of this material (videos, interactive
presentations, mind maps, etc.); the e-course created on the institutional Moodle
platform; the interactive, communicative and collaborative activities; the
practical work and the set of individual or collaborative (group) tasks; the
interactive assessment tests (formative and final);

the pedagogical experiment carried out over two years of study (2020-2021 and

2021-2022) has made it possible, based on the statistical analysis carried out, to

summarise the following conclusions:
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o the effectiveness of the PMDDCCCT was demonstrated by recording much
higher results in the students of the experimental group compared to the
students of the control group;

e it has been shown that the implementation of the developed pedagogical
model has significantly contributed to a trend of double increase in the
number of students with high final levels of DCC holding (experimental
group - on average 78% and control group - on average 38%);

e the direct dependence between the pedagogical tools applied (CT,
strategies, methods and techniques) and the increase of the level of holding
DCC has been identified;

6. the research objectives have been achieved, thus contributing to the full solution
of the research problem which lies in the optimization of the DCC development
process by substantiating and implementing the pedagogical model of DCC
development in students using CT.

The solving of the research problem and the achievement of the proposed
objectives are confirmed by the results obtained, which have been published in the
papers [30-61] and provide an opportunity to streamline the process of developing
DCC in the initial training of specialists in various fields of vocational training
through the qualitative use of CT.

Limitations of the results obtained. Although the results of the
pedagogical experiment conducted fully confirm the research hypothesis and
demonstrate the effectiveness of the PMDDCCCT and the methodology developed,
several limitations have been identified: (1) given the speed of evolution of ICT
(including CT), the pedagogical model developed will need to be reviewed at least
once every 5 years; (2) the pedagogical model developed was tested and validated
only on students; (3) CT were used only for the development of DCC.

As discussed above, the following practical recommendations can be
proposed:

1. taking into account the requirements and demands of national and international
educational policy documents that highlight the need and importance of
developing DCC in the initial training of specialists in various fields, we propose
the implementation of the model and methodology developed in the teaching of
different university courses, especially those focused on the development of CC;

2. adapting the pedagogical model developed for the development of DCC to other
age categories (adults, people of third age, etc.) as well as for the training of this
competence in school pupils;

3. harnessing CT in the development of other dimensions of the DC (e.g. digital
content creation, problem solving, security);

4. continuous updating of the proposed set of CT in order to use the most
performant and efficient technologies for digital communication.
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ADNOTARE

POPOVICI llona

DEZVOLTAREA COMPETENTEI DE COMUNICARE DIGITALA PRIN UTILIZAREA
TEHNOLOGIILOR CLOUD
Teza de doctor in stiinte ale educatiei. Chisiniu, 2024

Structura tezei: introducere, trei capitole, concluzii generale si recomandari, bibliografie din 241
titluri, 19 anexe, 121 de pagini de text de baza, 20 de figuri, 29 tabele. Rezultatele obtinute sunt publicate in 32
de lucrari stiintifice.

Cuvinte-cheie: competentad, comunicare, competentd de comunicare, comunicare digitala,
competentd digitald, competentd de comunicare digitald, tehnologii cloud, tehnologii informationale si de
comunicatie.

Domeniul de studiu: Stiinte ale Educatiei. Didactica scolara (pe trepte si discipline de invatamant).

Scopul cercetarii: fundamentarea teoretica, elaborarea si validarea experimentald a modelului
pedagogic de dezvoltare a competentei de comunicare digitald prin utilizarea tehnologiilor cloud.

Obiectivele cercetirii: (1) fundamentarea teoretico-didacticd a conceptului ,,competenta de
comunicare digitala”; (2) elaborarea modelului pedagogic de dezvoltare a competentei de comunicare digitala
prin utilizarea tehnologiilor cloud; (3) argumentarea reperelor metodologice de utilizare a modelului pedagogic
de dezvoltare a competentei de comunicare digitala prin utilizarea tehnologiilor cloud; (4) actualizarea si
extinderea colectiei de materiale didactice, teoretice si practice, ale cursului universitar Tehnologii de
Comunicare Informationald, cu axare pe dezvoltarea competentei de comunicare digitala; (5) validarea prin
experiment a eficientei modelului pedagogic si a metodologiei elaborate.

Noutatea si originalitatea stiintifica a cercetarii consta in (1) fundamentarea teoretico-didactica a
conceptului de bazd exprimata prin sintetizarea notiunii de competentd de comunicare digitala si identificarea
elementelor ei structurale (cunostinte, capacitati/abilitati, atitudini), instrumentarului de masurare a nivelului de
detinere a acestei competente, principiilor pedagogice de dezvoltare a ei, factorilor de influentd semnificativa
asupra procesului de dezvoltare a competentei date si a tehnologiilor cloud eficiente pentru dezvoltarea si
antrenarea ei; (2) elaborarea modelului pedagogic de dezvoltare a competentei de comunicare digitald prin
utilizarea tehnologiilor cloud; (3) elaborarea metodologiei de implementare a modelului pedagogic de dezvoltare
a competentei de comunicare digitala prin utilizarea tehnologiilor cloud fundamentatd pe modelul invatarii
inversate, strategii interactive, metode didactice moderne, centrate pe student si orientate spre dezvoltarea
competentei de comunicare digitala.

Rezultatul obtinut, care contribuie la solutionarea unei probleme stiintifice importante, consta in
identificarea bazelor teoretico-praxiologice, elaborarea si validarea modelului pedagogic de dezvoltare a
competentei de comunicare digitala la studenti prin tehnologii cloud, in vederea optimizarii procesului de
dezvoltare a competentei de comunicare digitala.

Semnificatia teoretici este reliefatd prin fundamentarea teoretico-didactica a dezvoltarii
competentei de comunicare digitald, studierea modalitatilor de utilizare eficienta a tehnologiilor cloud in
procesul de dezvoltare a acestei competente si elaborarea unui model pedagogic de dezvoltare a ei prin utilizarea
tehnologiilor cloud, fundamentat pe invatarea inversatd, strategii interactive si metode didactice moderne,
centrate pe student.

Valoarea aplicativa a lucririi consta in posibilitatea utilizarii modelului pedagogic elaborat atat in
cadrul formarii initiale a specialistilor din diverse domenii sau in instruirea masteranzilor, la cursurile axate pe
dezvoltarea competentei digitale sau competentei de comunicare, cat si in procesul de instruire in institutiile de
invatamant mediu si de specialitate la discipline informatice sau orientate spre dezvoltarea competentei de
comunicare.

Implementarea rezultatelor stiintifice a fost realizatd in cadrul experimentului pedagogic
implementat in baza esantionului experimental ce a inclus studenti de la Universitatea de Stat ,,B. P. Hasdeu”
din Cahul. Rezultatele teoretice si practice au fost publicate in reviste de categorie si prezentate la conferinte
stiintifice internationale si nationale.
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AHHOTALUS

MOIIOBUY HUiaona
PA3BUTHE U®POBOI KOMMYHUKATUBHOW KOMITETEHIIAM TIOCPEJICTBOM
UCHOJIb30BAHUMSA OBJIAYHBIX TEXHOJIOT A
Jluccepranus 10KTOpa negarornyeckux Hayk. Knmunoy, 2024

CTpyKTypa AMcCepTAlMH: BBEICHNUE, TPH IJIaBbl, OOLIME BBIBOJbI 1 PEKOMEHIANH, OHOanorpaduueckuit
cnucok M3 241 nHammeHoBaHuii, 19 npunoxenuit, 121 crpanuusl 6azoBoro tekcra, 20 pucyHkos, 29 tabmuu. Ilo
MarepHalaM AUCCEPTALHOHHOTO HCCIEA0BAHUS OyOIMKOBAaHO 32 MevaTHbIC PabOTHI.

KiioueBble C€/10Ba: KOMIICTCHIHS, KOMMYHHKALMs, KOMMYHHKATHBHAs KOMIICTCHLMs, LH(poBas
KOMMYHHUKaIus, OU(ppoBas KOMIETEHIUs, LU(PPOBas KOMMYHHMKAIIMOHHAS KOMIIETEHLHs, OONAyHbIe TEXHOIOTHH,
HHPOPMALMOHHO-KOMMYHHKAIMOHHBIE TEXHOJIOTHH.

O6aacts uccaegoBannsi: Hayku 06 obpasoBanun. IlIkonsHOoe 0Opa3oBaHue (IO CTYNEHSIM U y4eOHBIM
JIMCLIATUTHAM )

Leap Hccaer0BaHUs: TEOPETHUECKOE OOOCHOBaHME, pa3paboTKa M HKCIEPHMEHTANbHAS IIPOBEpKa
NeJaroru4eckoii Monenu pasBuths UUM(POBOH KOMMYHHKATHBHOW KOMIIETGHLMM IIOCPEICTBOM HCHOJIb30BAHUS
00JIauHBIX TEXHOJOTHI.

3apaun  ucciaenoanmsi: (1) TeopeTHko-IMIaKTHYECKOe OOOCHOBaHME KOHLEHLMM "mupoBas
KOMMYHHUKATHBHasi KoMneTeHuus"; (2) pa3paboTka meJarornyeckoil MOAeIH pa3BUTHS LU(POBOii KOMMYHHKATHBHOM
KOMIIETEHIIMH MOCPEICTBOM HCIOJIB30BaHHS OOJIAYHBIX TEXHOJOTHi; (3) apryMeHTauus METOANYECKUX OPHEHTHPOB
HCHOJIB30BAHUs IEJAarorH4eckoil MoJjend pasBUTHA LM(POBOH KOMMYHHKATHBHOW KOMIIETEHLHM IIOCPEICTBOM
HCIOJIBE30BAaHUS 00JIAUHBIX TEXHOJOTHIT; (4) OOHOBJICHHE M PACIIMPEHNE KOJUICKIHMU TEOPETHYECKUX M MPAKTHYCCKHX
y4eOHBIX ~ MaTepuanoB yHHMBEpPCHTETCKoro Kypca "MHbopManMoHHbIE KOMMYHMKAIIMOHHBIE —TEXHOJIOrHH",
OPUEHTHPOBAHHBIX Ha pPa3BUTHE LU(POBOi KOMMYHHKATUBHOH KOMIeETeHIHH; (5) SKCHEepHMEHTalbHas IHpPOBEpKa
3¢ (eKTUBHOCTHU NeJaroruyecKkoil Moaeau 1 pa3paboTaHHOH METOUKN.

HoBu3HA M HayyHash OPHTHHAJBHOCTH MCC/IeOBaHMs 3akiouaiorcs B (1) TeopeTHdeckoM U
JIMAKTHYEeCKOM 000CHOBaHMHU 0A30BO# KOHLEIILINH, BbIPAXKAIOLIEHCs B CHHTE3€ HOHATHS IU(PPOBOIt KOMMYHHUKaTHBHOMH
KOMIICTCHIMM U BBIJACJICHUH €€ CTPYKTYPHBIX 1JIEMEHTOB (3HAHMH, yMEHMiI/HaBBIKOB, yCTaHOBOK), HHCTPYMEHTOB
H3MEpEeHus yPOBHs BIIAJICHUs JAHHOH KOMIIETEHIIUEH, IelarornuecKuX NPUHIMIIOB €€ pa3BUTHs, (JaKTOPOB 3HAUUMOTO
BIIMSIHUSL HA TIPOLIECC PAa3BUTUS JAHHOI KOMIIETCHIMHU U d()PEKTHBHBIX 00JAauHBIX TEXHOJOTHIl JuIst ee pa3BuTHs; (2)
pa3paboTKa TeJaroruyeckoil Moaend pasBuTHs LU(PPOBOH KOMMYHMKATHBHON KOMIETEHIMH HOCPEICTBOM
HCIOJIE30BaHUs O0JIAYHBIX TeXHOJOrHif; (3) pa3paboTka METOAMKM peallM3alMy IeJarOrnyeckoil MOACNH Pa3BUTHS
1H(pPOBOI KOMMYHHKAQTHBHON KOMIIETEHIIMU MOCPEJICTBOM HCIIOIB30BAaHUs 00IaYHBIX TEXHOJIOTUH HA OCHOBE MOJIEIH
HMHBEPTUPOBAHHOTO 00y4€HHsl, MHTEPAKTHBHBIX CTPATErUsIX M COBPEMEHHBIX METOaX 00y4eH s, OPHEHTHPOBAHHBIX HA
CTyJIeHTa.

IMosiyyeHHBIH pe3yabTaT, CIOCOOCTBYIOIMH PELICHUIO BAKHOW HAY4HOH HPOGIEMBI, 3aKIIOYAETCS B
BBISIBIICHHN TEOPETUKO-TIPAKCHOJIOTHYECKUX OCHOB, Pa3pabOTke M OOOCHOBAHMH MENArorHyecKoi MOJIENH Pa3BUTHS
1H(pPOBOI KOMMYHHKATUBHOH KOMIETEHIHH CTYIEHTOB MOCPEACTBOM 00JIAaUHBIX TEXHOJIOTHIA C HENbI0 ONTUMHU3ALUN
nporiecca HOpMHUPOBAHHS UPPOBOIT KOMMYHHKATHBHON KOMIIETCHINH.

Teopernyeckasi 3HAYMMOCTb HCCJIEIOBAHUS 3aKII0UACTCS B TEOPETHKO-AMIAKTHUECKOM 0OOCHOBAHUHI
pa3BUTHSL LU(PPOBOIl KOMMYHHKATHBHOW KOMIICTCHIIMH, HWCCIEIOBAaHUM IyTeil 3()(EKTHBHOro HCHOIb30BaHUS
00J1auHBIX TEXHOJIOTHIA B IPOLIECCE PA3BUTUSI JAHHOH KOMIETEHIINU H Pa3paboTKe Nnearornyeckoil MoJieu ee pa3BUTHs
MOCPEJICTBOM HCIIOJIBb30BAHHS O0JIAYHBIX TEXHOJIOTUH, OCHOBAHHOI Ha HHBEPTUPOBAHHOM O0YYEHHH, HHTEPAKTHBHBIX
CTPAaTerusix ¥ COBPEMEHHbBIX METOAAX 00y4eHHs, OPHEHTUPOBAHHBIX HA CTY/EHTA.

IpakTHyeckass 3HAYMMOCTH HMCCIEIOBAHMSI  3aKIIOYAETCS B BO3MOXKHOCTH — HCIOJb30BAHMS
pa3paboTaHHOIl IeIarornueckoi MoJIeIM KaK MPU HAa4aJbHOW MOJArOTOBKE CHELUATNCTOB PA3IMYHOrO MPO(GIIS HIH
npu oOyYeHMH MaruCTpaHTOB, B KypcaX, OPHEHTUPOBAHHBIX HAa pa3BUTHE LU(POBOIl MIM KOMMYHHKATHBHOM
KOMIICTEHI[MH, TaK ¥ B y4eOHOM TIpolecce B CPEAHHMX M CICLHAIbHBIX YYEOHBIX 3aBEJCHHSIX [0 KOMIBIOTEPHBIM
JCLHUILUIMHAM MITH OPHEHTUPOBAHHBIX HA Pa3BUTHE KOMMYHHKATHBHON KOMIETEHIUH.

BHenpeHHe pe3y/IbTaTOB HCCJIEIOBAHMS OCYLICCTBISUIOCH B PAMKaX I1€[arorHYecKoro SKCIepHMEHTa,
PEanM30BaHHOTO HA OCHOBE OKCHEPHMMEHTANbHOH BBLIOOPKH, B KOTOPYIO BOIULIH CTyJAeHTh Karymbckoro
rocyznapcTBeHnoro yuusepcurera "B. P. Hasdeu". Teopernueckue M NpaKTHYECKHE PE3YJbTAaThl OMyOIHKOBaHBI B
PeleH3UPyEMBIX KypHaIax U MPeICTaBIeHbl Ha MEXILYHAPOIHBIX U HALIMOHATIBHBIX HAYYHBIX KOH(EPEeHIHAX.
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ANNOTATION

POPOVICI llona
DEVELOPMENT OF DIGITAL COMMUNICATION COMPETENCE USING CLOUD
TECHNOLOGIES
Doctoral thesis in education sciences. Chisinau, 2024

Thesis structure: introduction, three chapters, general conclusions and recommendations,
bibliography of 241 titles, 19 appendices, 121 pages of basic text, 20 figures, and 29 tables. The results
are published in 32 scientific papers.

Keywords:  competence, communication, communication  competence, digital
communication, digital competence, digital communication competence, cloud technologies, information
and communication technologies.

Field of study: Sciences of Education. School Didactics (by educational steps and subjects).

Research aim: theoretical foundation, development, and experimental validation of the
PMDDCCCT.

Research objectives: (1) theoretical-didactic grounding of the concept of “digital
communication competence”; (2) elaboration of the PMDDCCCT; (3) argumentation of the
methodological milestones for the use of the PMDDCCCT; (4) updating and expansion of the collection
of theoretical and practical teaching materials of the TIC university course, focusing on the development
of DCC; (5) experimental validation of the effectiveness of the pedagogical model and the elaborated
methodology.

The novelty and scientific originality of the research lies in (1) the theoretical and didactic
foundation of the basic concept expressed by synthesizing the notion of DCC and identifying its structural
elements (knowledge, capacities/abilities, attitudes), the instruments for measuring the level of possession
of this competence, the pedagogical principles of its development, the factors of significant influence on
the process of development of the given competence and the effective CT for its development and training;
(2) elaboration of the PMDDCCCT; (3) development of the methodology of implementation of the
PMDDCCCT based on flipped learning, interactive strategies, modern teaching methods which are
student-centered and DCC development-oriented.

The result obtained, which contributes to the solution of an important scientific problem,
consists in identifying the theoretical and praxeological bases, developing and validating the
PMDDCCCT, in order to optimize the process of developing DCC.

Theoretical significance of the study is highlighted by the theoretical-didactic grounding of
the development of DCC, the study of the ways of effective use of CT in the process of development of
this competence and the elaboration of a pedagogical model of its development using cloud technologies,
based on flipped learning, interactive strategies, and modern student-centered teaching methods.

Practical significance of the study lies in the possibility of using the developed pedagogical
model both in the initial training of specialists in various fields or in the training of master's students, in
courses focused on the development of DCC, as well as in the training process in secondary and
specialized educational institutions at the informatics disciplines or oriented towards the development of
CC.

The implementation of the scientific results was carried out within the pedagogical
experiment implemented on the basis of the experimental groups that included students from CSUH.
Theoretical and practical results were published in peer-reviewed journals and presented at international
and national scientific conferences.
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