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Annotation

This article explores the classification of digital educational technologies and their role in
enhancing the professional competence of future teachers within the framework of modern
education. In the context of rapid digital transformation, the integration of technology into the
educational process has become a key factor in improving teaching quality and preparing highly
qualified specialists. The study focuses on identifying different categories of digital educational
technologies, including learning management systems, communication tools, content creation
platforms, assessment tools, and collaborative environments, and analyzing their pedagogical
functions. A mixed-methods research design was employed, combining theoretical analysis,
surveys, and a pedagogical experiment involving undergraduate and graduate students in teacher
education programs. The findings demonstrate that the systematic and structured use of digital
technologies significantly improves various components of professional competence, such as
digital literacy, pedagogical skills, lesson planning, communication, collaboration, and critical
thinking. In particular, the experimental group, which was exposed to a wide range of digital
tools, showed substantial improvement compared to the control group, highlighting the
effectiveness of technology-enhanced learning environments. The study also emphasizes that the
classification of digital technologies based on their functionality allows for more effective
selection and application of tools in the teaching process. This structured approach helps future
teachers develop the ability to integrate technology meaningfully into their professional practice.
At the same time, the research identifies several challenges, including technical limitations, lack
of infrastructure, and the need for continuous training, which may hinder the effective
implementation of digital technologies. Overall, the article concludes that digital educational
technologies play a crucial role in modern teacher education by fostering innovation, flexibility,
and lifelong learning. Their proper classification and integration not only improve teaching
effectiveness but also prepare future educators to meet the demands of a rapidly evolving digital
society.
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The rapid development of digital technologies has significantly transformed modern education
systems, creating new opportunities for teaching, learning, and professional development. In
particular, digital educational technologies have become an essential component of
contemporary pedagogy, enabling more flexible, interactive, and personalized learning
environments. These technologies include a wide range of tools such as learning management
systems, virtual classrooms, multimedia resources, artificial intelligence-based platforms, and
mobile learning applications, all of which contribute to improving the quality and accessibility of
education.[1,2]The classification of digital educational technologies plays a crucial role in
understanding their pedagogical potential and effective implementation. Researchers commonly
categorize these technologies based on their functionality, level of interactivity, and mode of
delivery. For example, digital tools can be classified into synchronous and asynchronous
learning technologies, content delivery systems, assessment tools, and collaborative platforms.
Such classification allows educators to select appropriate technologies according to specific
educational objectives and learners’ needs.[3]

In the context of teacher education, digital technologies are particularly important for developing
professional competencies in future educators. Modern teachers are expected not only to possess
subject knowledge but also to demonstrate digital literacy, pedagogical flexibility, and the ability
to integrate technology into the teaching process effectively. The concept of professional
competence includes a combination of knowledge, skills, attitudes, and values that enable
teachers to perform their professional duties successfully in a digitalized educational
environment.[3,4] Furthermore, the integration of digital technologies into teacher training
programs enhances key competencies such as critical thinking, creativity, communication, and
collaboration. It also promotes self-directed learning and continuous professional development,
which are essential in the rapidly evolving field of education. Future teachers who are proficient
in digital tools are better prepared to engage students, design innovative lessons, and adapt to
diverse learning contexts.[6]

Despite these advantages, challenges remain in the effective implementation of digital
educational technologies, including insufficient infrastructure, lack of training, and resistance to
change. Therefore, it is important to systematically study the -classification of digital
technologies and their role in enhancing the professional competence of future teachers.This
study aims to analyze the classification of digital educational technologies and to evaluate their
impact on the development of professional competencies in future teachers within the framework
of modern educational practices.

Methods

This study employed a mixed-methods research design combining qualitative and quantitative
approaches to comprehensively analyze the classification of digital educational technologies and
their role in enhancing the professional competence of future teachers. The use of a mixed-
methods approach allowed for a more in-depth understanding of both the theoretical and
practical aspects of digital technology integration in teacher education.[7,8] The research was
conducted in higher educational institutions specializing in memarorical training, where future
teachers are prepared for professional activity. The study population consisted of undergraduate
and graduate students enrolled in teacher education programs, as well as faculty members
involved in the teaching process. A total of 150 participants were included in the study, of which
120 were students and 30 were npenomaBarenu (instructors). Participants were selected using
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purposive sampling to ensure that they had prior experience with digital educational
technologies.[9]

The study was carried out in three main stages. In the first stage, a theoretical analysis of existing
literature was conducted to identify and classify digital educational technologies. Scientific
articles, books, and international reports were reviewed to develop a comprehensive
classification framework. Digital technologies were categorized based on their pedagogical
function into several groups: learning management systems (e.g., Moodle, Google Classroom),
communication tools (e.g., Zoom, Microsoft Teams), content creation tools (e.g., Canva,
PowerPoint), assessment tools (e.g., Kahoot, Quizizz), and collaborative platforms (e.g., Padlet,
Miro). Additionally, technologies were classified as synchronous and asynchronous based on
their mode of delivery.[7,8] In the second stage, empirical data were collected through surveys
and questionnaires distributed among students and instructors. The questionnaire included both
closed-ended and open-ended questions aimed at assessing participants’ level of digital
competence, frequency of technology use, and perceptions of the effectiveness of digital tools in
developing professional skills. The survey also evaluated key components of professional
competence, including pedagogical, technological, communicative, and methodological skills.[3]

In the third stage, a pedagogical experiment was conducted to evaluate the impact of digital
technologies on students’ professional competence. Participants were divided into two groups: a
control group, which followed traditional teaching methods, and an experimental group, which
was taught using a variety of digital educational technologies. The experimental group engaged
in activities such as virtual lessons, interactive assignments, online collaboration, and digital
content creation. The duration of the experiment was 12 weeks.[8] To assess the outcomes, pre-
test and post-test evaluations were conducted in both groups. The assessment criteria included
digital literacy, lesson planning skills, ability to use educational technologies, communication
skills, and overall pedagogical competence. The results were measured using a standardized
scoring system.Data analysis was performed using statistical and descriptive methods.
Quantitative data from the surveys and tests were analyzed using mean values, percentages, and
comparative analysis to identify differences between the control and experimental groups.
Qualitative data from open-ended responses were analyzed using thematic analysis to identify
common patterns and insights related to the use of digital technologies in education.[9]

Ethical considerations were strictly followed throughout the study. Participation was voluntary,
and informed consent was obtained from all participants. Confidentiality and anonymity were
ensured, and all data were used solely for research purposes. Overall, the methodology of this
study provided a systematic and comprehensive approach to evaluating the classification of
digital educational technologies and their impact on the professional competence development of
future teachers.

Results

The results of this study demonstrate a significant positive impact of digital educational
technologies on the development of professional competencies in future teachers. Data collected
from surveys, experimental observations, and pre-test/post-test assessments revealed clear
differences between the control and experimental groups, as well as valuable insights into the
classification and practical application of digital tools in teacher education.[5] At the initial stage
of the study, the baseline assessment showed that both the control and experimental groups had
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relatively similar levels of digital competence and pedagogical skills. The majority of students
demonstrated moderate proficiency in using basic digital tools such as presentation software and
messaging platforms; however, their ability to integrate technology into teaching practice was
limited. Only 28% of participants reported confidence in using learning management systems,
and less than 20% had experience with interactive or collaborative platforms.[5]

Following the 12-week pedagogical intervention, the experimental group, which was exposed to
a structured integration of digital educational technologies, showed substantial improvement
across all measured competencies. In contrast, the control group, which continued with
traditional teaching methods, demonstrated only minimal progress. The most notable
improvements in the experimental group were observed in digital literacy, lesson planning, and
the ability to use innovative teaching methods.[5] The classification of digital educational
technologies applied in the study proved to be effective in structuring the learning process.
Learning management systems such as Moodle and Google Classroom facilitated content
organization and assignment management, while synchronous communication tools like Zoom
and Microsoft Teams enhanced real-time interaction. Asynchronous tools allowed students to
access materials at their own pace, contributing to individualized learning. Additionally, content
creation tools such as Canva and PowerPoint enabled students to design engaging instructional
materials, while assessment tools like Kahoot and Quizizz improved student engagement and
feedback mechanisms.[§]

The comparative results of key competencies before and after the intervention are presented in
the table below:

Table: Comparison of Professional Competence Indicators Before and After the

Experiment
Control Control . .
Competency Area |Group Group Experimental Experimental
(Before) (After) Group (Before) Group (After)
Digital Literacy (%) (142% 55% 44% 85%
f(;()iagoglcal Skills 48% 60% 479 2%
0
Lesson Planning||, ., o o o
Skills (%) 45% 58% 46% 88%
Communication 0 o 0 0
Skills (%) 50% 63% 49% 86%
Technology 30% 45% 32% 90%

Integration (%)

Collaborative Skills

(%) 52% 65% 50% 87%
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As shown in the table, the experimental group experienced a dramatic increase in all competency
areas, particularly in technology integration (from 32% to 90%) and lesson planning skills (from
46% to 88%). This indicates that systematic exposure to digital educational technologies
significantly enhances the ability of future teachers to effectively incorporate technology into
their teaching practice.[8,9]Survey results further supported these findings. Approximately 92%
of students in the experimental group reported that digital tools made learning more engaging
and interactive, while 88% stated that they felt more confident in their future professional roles
as teachers. In comparison, only 54% of students in the control group expressed similar
confidence levels.

Qualitative data obtained from open-ended responses revealed that students particularly valued
tools that promoted interaction and creativity. For instance, platforms such as Padlet and Miro
were frequently mentioned as effective for collaborative learning, while Canva was highlighted
for its role in improving visual communication skills. Students also emphasized the importance
of flexibility provided by asynchronous learning tools, which allowed them to revisit materials
and learn at their own pace.[7] Another important finding was the improvement in critical
thinking and problem-solving skills among students in the experimental group. The use of digital
tools required students to actively engage with content, analyze information, and develop
creative solutions. This was particularly evident in project-based tasks, where students were
required to design digital lessons or create multimedia educational content.

In terms of instructors’ perspectives, 85% of faculty members involved in the experimental
group reported that digital technologies enhanced teaching effectiveness and student
participation. However, some challenges were also identified, including technical difficulties,
limited access to high-speed internet, and the need for additional training in using advanced
digital tools. Overall, the results clearly indicate that the integration of classified digital
educational technologies into teacher training programs leads to a significant improvement in the
professional competencies of future educators. The structured use of various categories of digital
tools not only enhances technical skills but also contributes to the development of pedagogical,
communicative, and collaborative competencies essential for modern teaching practice.

Discussion

The findings of this study provide strong evidence that the integration and systematic
classification of digital educational technologies play a crucial role in enhancing the professional
competence of future teachers. The results not only confirm the effectiveness of digital tools in
improving technical skills but also demonstrate their broader impact on pedagogical,
communicative, and cognitive competencies. This discussion aims to interpret these findings in
the context of existing research and highlight their implications for modern teacher education.[9]
One of the most significant outcomes of the study is the substantial improvement in digital
literacy among students in the experimental group. This finding aligns with contemporary
educational theories, which emphasize digital competence as a core component of teacher
professionalism in the 21st century. The increase from 44% to 85% in digital literacy indicates
that structured exposure to various categories of digital technologies can rapidly enhance
students’ confidence and ability to use these tools effectively. This is particularly important in
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the context of digital transformation, where teachers are expected to integrate technology
seamlessly into their instructional practices.[9,10]

Another key aspect of the findings is the improvement in pedagogical skills and lesson planning
abilities. The use of digital tools such as learning management systems and content creation
platforms enabled students to design more structured, interactive, and student-centered lessons.
This supports the constructivist approach to education, which emphasizes active learning and
student engagement. By incorporating multimedia elements, interactive assessments, and
collaborative activities, future teachers were able to create more dynamic learning environments.
This shift from traditional teacher-centered approaches to more learner-centered methodologies
is a critical step in modernizing education systems.[8]The study also highlights the importance of
classifying digital educational technologies based on their pedagogical functions. The
categorization into learning management systems, communication tools, assessment tools, and
collaborative platforms proved to be highly effective in organizing the teaching process. This
classification not only helped students understand the purpose and application of each tool but
also facilitated the development of strategic thinking in selecting appropriate technologies for
specific teaching objectives. The ability to choose the right tool for the right purpose is a key
indicator of professional competence in digital pedagogy.[9]

Furthermore, the results demonstrate a significant improvement in communication and
collaborative skills. Digital platforms such as Zoom, Microsoft Teams, Padlet, and Miro
provided opportunities for real-time interaction and group work, which are essential components
of modern education. The increase in communication skills from 49% to 86% in the
experimental group suggests that digital environments can effectively simulate real classroom
interactions and even enhance them through additional features such as instant feedback,
multimedia sharing, and virtual collaboration spaces. These skills are particularly important for
future teachers, who must be able to communicate effectively with students, colleagues, and
parents in both physical and digital settings.[10] The development of critical thinking and
problem-solving skills is another important outcome of this study. The use of digital
technologies required students to engage in higher-order thinking processes, such as analyzing
information, evaluating digital resources, and creating original content. Project-based learning
activities, in particular, encouraged students to apply their knowledge in practical contexts,
thereby bridging the gap between theory and practice. This finding is consistent with previous
research, which suggests that technology-enhanced learning environments can foster deeper
cognitive engagement and promote independent learning.[3,4]

Despite these positive outcomes, the study also identified several challenges associated with the
implementation of digital educational technologies. Technical issues, such as unstable internet
connections and limited access to devices, were reported by both students and instructors. These
challenges highlight the importance of infrastructure development in supporting digital education.
Without reliable access to technology, the benefits of digital tools cannot be fully realized.
Additionally, some participants expressed the need for more training and support in using
advanced digital tools. This suggests that professional development programs for both students
and educators should be an integral part of digital transformation strategies in education.[3,4]
Another important consideration is the potential for over-reliance on digital technologies. While
the use of digital tools offers numerous advantages, it is essential to maintain a balanced
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approach that integrates both traditional and modern teaching methods. Effective teaching
requires not only technological skills but also strong pedagogical knowledge and interpersonal
abilities. Therefore, digital technologies should be viewed as tools that support, rather than
replace, the fundamental principles of education.[6]

The comparative analysis between the control and experimental groups further emphasizes the
effectiveness of digital technology integration. While the control group showed only moderate
improvement, the experimental group demonstrated significant progress across all competency
areas. This difference underscores the importance of intentional and structured use of digital
tools in teacher education programs. Simply providing access to technology is not sufficient; it
must be integrated into the curriculum in a meaningful and pedagogically sound manner.

Table: Impact of Different Categories of Digital Technologies on Professional

Competencies
. . . Level of]

Technology Category |[Primary Function Competencies Developed Impact
Learning Management|Content delivery,||Digital literacy, planning|.,.

L. ; High
Systems organization skills
Communication Tools |[Real-time interaction Communlgatlon, High

collaboration

Designing educational

Content Creation Tools .
materials

Creativity, pedagogical skills |[High

Analytical skills, evaluation

Assessment Tools Testing and feedback
competence

Medium—-High

Group work and idea

Collaborative Platforms Teamwork, problem-solving |High

sharing
Asynchronous Learning||Flexible learning||Self-directed learning, time .
Medium
Tools access management

The table above illustrates the relationship between different categories of digital technologies
and the competencies they help develop. It is evident that each category contributes to specific
aspects of professional competence, with the highest impact observed in areas related to digital
literacy, communication, and collaboration. This further supports the idea that a diversified and
well-classified approach to digital technology integration is essential for comprehensive
competence development. In conclusion, the discussion highlights that digital educational
technologies, when properly classified and systematically implemented, significantly enhance
the professional competence of future teachers. The findings emphasize the need for a holistic
approach that combines technological, pedagogical, and organizational factors. By addressing
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existing challenges and leveraging the strengths of digital tools, educational institutions can
better prepare future teachers for the demands of modern education.

Conclusion

In conclusion, this study demonstrates that the systematic classification and purposeful
integration of digital educational technologies significantly enhance the professional competence
of future teachers. The findings confirm that digital tools not only improve technical skills but
also contribute to the development of key pedagogical competencies, including lesson planning,
communication, collaboration, and critical thinking. The results show that when digital
technologies are categorized based on their pedagogical functions and applied in a structured
manner, they create more effective and engaging learning environments. Future teachers become
more confident in using technology, designing interactive lessons, and adapting to diverse
educational contexts. In particular, the use of learning management systems, communication
platforms, and content creation tools plays a crucial role in preparing teachers for modern,
technology-driven classrooms.

At the same time, the study highlights that the effectiveness of digital technologies depends on
proper implementation. Merely providing access to digital tools is not sufficient; it is essential to
integrate them into the curriculum through well-designed pedagogical strategies. Individualized
learning approaches, continuous practice, and real-life application of digital tools are key factors
in developing sustainable professional competencies. However, several challenges must be
addressed to maximize the benefits of digital education. These include technical limitations,
insufficient infrastructure, and the need for continuous training of both students and educators.
Overcoming these barriers requires institutional support, investment in digital resources, and the
development of comprehensive training programs.

Overall, digital educational technologies represent a powerful means of transforming teacher
education. By combining traditional pedagogical principles with innovative digital solutions,
educational institutions can prepare future teachers who are competent, adaptable, and ready to
meet the demands of a rapidly evolving educational landscape.
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