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Digital horizons: 
understanding teacher retention challenges 
in Myanmar's rural basic education schools 

through the lens of informatization1 
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Abstract. Problem statement. The study delves into the multifaceted challenges of 
teacher retention in rural public basic education schools in Myanmar, with a special focus on 
the role of informatization in education. In areas often marginalized and facing unique socio-
economic constraints, teacher turnover has become a pressing issue, impacting the quality of 
education. Methodology. This research adopts a qualitative insight from educators, to dissect 
the core factors influencing teacher retention. Key findings highlight inadequate infrastructur-
al facilities, limited professional development opportunities, and socio-cultural barriers as 
primary deterrents. Results. The study uncovers how informatization – the integration of in-
formation and communication technologies (ICT) in education – can mitigate these challeng-
es. It emphasizes that informatization not only enhances teaching-learning processes but also 
serves as a catalyst for teacher motivation and job satisfaction. Conclusion. The paper con-
cludes with recommendations for policy interventions, emphasizing the need for a harmo-
nized approach that interlaces traditional educational strategies with modern ICT solutions to 
foster a more stable and effective teaching workforce in Myanmar's rural landscapes. 
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Аннотация. Постановка проблемы. Рассматриваются многоаспектные проблемы 

удержания учителей в сельских государственных общеобразовательных школах Мьянмы 
с уделением особого внимания аспектам информатизации образования. В изолированных 
районах, сталкивающихся с уникальными социально-экономическими ограничениями, 
текучесть кадров учителей стала насущной проблемой, влияющей на качество образо-
вания. Методология. Используется качественный анализ деятельности педагогов с це-
лью выявления основных факторов, влияющих на удержание учителей в селе. Основ-
ные выводы указывают на неадекватность инфраструктурных объектов, ограниченные 
возможности профессионального развития и социокультурные барьеры в качестве ос-
новных сдерживающих факторов. Результаты. Показано, что информатизация – инте-
грация информационно-коммуникационных технологий (ИКТ) в образование – может 
способствовать решению обозначенных проблем. Информатизация не только улучшает 
процессы преподавания и обучения, но и служит катализатором для мотивации учителей 
и удовлетворенности работой. Заключение. Даны рекомендации по управленческим реше-
ниям, подчеркивающим необходимость согласованного подхода, сочетающего традицион-
ные образовательные стратегии с современными решениями в области ИКТ для созда-
ния более стабильного и эффективного контингента педагогических кадров в сельских 
районах Мьянмы. 

Ключевые слова: Мьянма, удержание учителей, школа, сельское образование, 
общеобразовательные школы 
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Problem statement. In the diverse tapestry of Myanmar's education landscape, 
the rural regions present a unique context that is markedly distinct from urban set-
tings [1]. There are many obstacles to providing basic education in rural Myan-
mar, which is defined by its traditional lifestyles and reliance on agriculture [2]. 
These issues stem from cultural and socioeconomic variables that impact the 
availability and quality of education, rather than just physical infrastructure. Few 
resources, such as classroom space, books, and transportation, make it difficult for 
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pupils in many rural locations to reach and succeed in school [3]. Additionally, 
these schools frequently face challenges in attracting and retaining talented teach-
ers, a crucial factor in guaranteeing high-quality education. 

The educational landscape in rural Myanmar is also greatly influenced by 
the socio-cultural environment. Higher dropout rates are observed in these com-
munities due to youngsters being enticed into agricultural or household labour, 
which puts education at a disadvantage in comparison to more pressing economic 
concerns [4]. A standardised curriculum that takes into account local requirements 
and contexts would also be difficult to implement in Myanmar due to the coun-
try's ethnic diversity, which includes a wide variety of languages and cultural 
practices [5]. To enhance access and quality, a more comprehensive knowledge of 
the rural education system in Myanmar is necessary, as it has been moulded by these 
elements as well as political and historical forces. Comprehensive methods are need-
ed to address the unique needs of rural communities and guarantee that all chil-
dren have equitable educational opportunities. This is particularly important given 
the major issue of the disparity between rural and urban schooling in Myanmar. 

Regarding educational quality and student accomplishment, teacher retention is 
of the utmost importance. Teachers have a significant impact on their pupils' intel-
lectual and social development, making them the backbone of the educational sys-
tem [6]. Maintaining a regular class schedule helps teachers create a routine that 
students can become used to, which in turn helps them study more effectively. 
As they stay in the same roles for longer periods of time, teachers learn more about 
their students' backgrounds, the school's curriculum, and the cultural dynamics of 
their community [7]. To successfully adjust teaching tactics to students' different 
learning styles and obstacles, this level of knowledge and expertise is essential. 

A lack of continuity in instruction and worse academic outcomes for students 
are further consequences of significant teacher turnover. The administrative work 
and financial outlay needed to find, interview, and hire new educators can mount 
up when the teaching staff is constantly changing [8]. Contrarily, boosting student 
results requires a stable teaching workforce so that schools may create long-term 
instructional strategies and cultivate a healthy school culture [9]. For educational 
institutions to thrive and endure, it is critical to identify and manage the elements 
that impact teacher retention. This is especially true in settings where difficulties 
are more severe, like schools in rural areas or those with few resources. 

The educational environment has been revolutionised by informatization in 
education, a worldwide movement that involves integrating information and commu-
nication technology (ICT) into teaching and learning. There has been a sea change 
in thinking about what it means to be technologically proficient and literate in the 
digital age [10]. All throughout the world, schools are implementing new tech-
based strategies to boost student engagement, expand knowledge availability, and 
encourage creative pedagogy [11]. With the proliferation of internet-connected 
gadgets, educators have been able to provide more engaging and tailored class-
room experiences for today's pupils [12]. 

Closing the achievement gap in education has also been greatly aided by 
the current worldwide trend towards informatization. New learning opportunities 
have emerged thanks to technological advancements in areas where traditional 
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schooling options are scarce. Students in underprivileged or faraway places can have 
access to the same high-quality education as their more fortunate counterparts 
thanks to online resources, digital libraries, and e-learning platforms [13]. In addi-
tion, educators have been able to broaden their teaching approaches through in-
formatization, enhancing the learning experience with multimedia resources, vir-
tual simulations, and collaborative online tools [14]. 

On the other hand, there are obstacles to informatization in education, such 
as the digital divide, which is the difference between people who have and do not 
have access to computers, smartphones, and the internet [12]. In poor countries 
in particular, this gap might widen pre-existing educational disparities [15]. Govern-
ments, educational institutions, and international organisations must work together 
to overcome these obstacles and make sure that everyone has equal access to 
technology so that education may be improved. 

Using informatization as a lens, this study seeks to delve into the multifaceted 
problem of teacher retention in Myanmar's rural public basic education schools. 
Although this is a complex topic with many facets (economic, social, cultural, and 
technological), our main goal is to determine what variables impact teacher reten-
tion in various contexts and how to study them. This study aims to shed light on 
the possibilities and threats facing rural Myanmar's educational system by breaking 
it down into its component parts. 

The study goes beyond just looking at these problems; it also investigates 
the potential role that informatization, or the use of ICTs in the classroom, can 
play in finding solutions. As part of this effort, we will investigate the potential of 
digital resources to enhance learning and teaching settings, support professional 
development for educators, and, finally, boost teacher happiness and retention 
rates. Infrastructure limits, financial limitations, and teacher digital competence 
are some of the obstacles to implementing informatization in these remote settings 
that will be taken into account in the study. 

The study aims to provide insights and recommendations that are useful to 
educators and policymakers in Myanmar and the field of educational development 
in similar contexts globally by bridging the gap between rural education issues and 
technological breakthroughs. This research seeks to add to the current conversation 
on finding new and long-term ways to improve rural schools' educational offerings. 

This research delves into a critical issue inside Myanmar's educational system 
using an analytical descriptive approach. The main objective of this research is to 
determine what factors have the most impact on teacher retention in rural basic 
education schools and how informatization, the use of ICTs in education, might 
help with these issues. The importance of this research rests in the fact that it may 
reveal ways in which technological progress can improve educational settings by 
lowering the obstacles encountered by teachers in rural locations, thereby leading 
to better learning and teaching. In order to close the achievement gap between 
Myanmar's urban and rural schools and ensure that all students have equal access 
to high-quality education, this study is vital because it provides information that 
can direct educational initiatives and policy actions. 

Methodology. There is a wealth of information available in the extensive 
and diverse literature on teacher retention, which sheds light on the many aspects 
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that instructors consider when deciding whether or not to stay in the field. Job satis-
faction is a key factor in teachers staying in the profession, according to a large body 
of studies. Both Loonstra, Brouwers, and Tomic [16] and Li, Gu, and He [17] 
stress the importance of intrinsic elements such as personal fulfilment from teach-
ing, positive relationships with students, and a sense of professional achievement. 
On the flip side, elements outside of the individual's control, such as pay and 
working conditions, are equally significant [18]. Reduced employee turnover is 
directly associated with competitive pay and benefits [19]. 

A further important consideration is the work setting, especially the backing 
of school administration and leadership. The retention rate of teachers is higher in 
schools with strong and supportive leadership [20]. Another important factor in 
teachers' choices to remain is the availability of possibilities for professional de-
velopment and advancement in their careers ([21; 22]). Sheridan et al. [23] found 
that teachers are more likely to stay in the field if they have clear career advance-
ment options and receive continual training. 

A common thread running across the research is the effect of policy changes 
on the retention of teachers. According to research by Farmer [24] and Torres [25], 
educational changes might cause teacher burnout and attrition due to increasing 
workload and accountability measures. Job satisfaction and retention can be im-
proved through policies that encourage teachers to have more autonomy and par-
ticipate in decision-making [26]. 

There is a complicated interaction of variables that is reflected in global trends 
in teacher retention. In and of themselves, monetary incentives are not enough. 
The retention of a competent and dedicated teaching staff is dependent on three 
factors: teacher autonomy, professional development opportunities, and a supportive 
work environment. 

Studies, such as Messacar and Oreopoulos' [27] analysis, have shown that 
kids' houses are often far from their schools, which might cause problems with 
regular attendance and increased dropout rates. Research conducted in 2016 by 
Betz, Partridge, and Fallah highlights the fact that educators tend to favour 
urban areas with superior amenities and possibilities for professional growth [28]. 
As a result, this geographical remoteness has an effect on both the recruitment and 
retention of skilled instructors. 

A common thread running across rural education literature is the impact of 
socioeconomic factors. Underfunding rural schools causes them to have outdated 
or non-existent buildings and a dearth of instructional resources, according to re-
search by Mojapelo [29]. A study conducted by Deci and Ryan in 2012 highlights 
the significant impact of rural families' economic circumstances [30]. The study 
found that child labour is frequently a necessity due to economic demands, which 
in turn negatively impacts school attendance and engagement. 

Researchers such as Haddix [31] have delved further into the topic of rural 
education's cultural hurdles, noting that a standardised curriculum that caters to 
local requirements can be hindered by the distinct cultural and linguistic diversity 
seen in rural areas. Furthermore, as Wang and Degol [32] analysed, traditional 
social norms and beliefs might impact enrolment and retention rates by downplaying 
the importance of formal education, especially for girls. 
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An emerging field of study is the function of informatization in teacher re-
tention, which seeks to understand how the incorporation of ICT influences teachers' 
work satisfaction and tenure in the field. There is a significant association be-
tween teachers' job happiness and their access to digital resources, according to 
a critical study by Stang-Rabrig et al. [33]. This suggests that informatization can 
improve teachers' professional experience by providing them with more dynamic 
teaching tools and resources. 

Online platforms and digital materials enable teachers to engage in continu-
ous learning and collaboration, which are known to have a beneficial impact on 
retention, according to De Freitas, Morgan, and Gibson's 2015 research that ex-
plores the use of technology in professional development [34]. Kraft, Simon, and 
Lyon [35] discovered that teachers, particularly those working in remote or under-
funded schools, are less likely to feel isolated when they participate in online 
communities and networks. This finding lends credence to this idea. 

Also, administrative difficulties are a common reason for teacher burnout 
and turnover; Palloff and Pratt [36] investigate how informatization can alleviate 
this problem. The results show that administrative responsibilities can be simpli-
fied with the use of ICT, which frees up instructors to concentrate on instruction 
rather than paperwork. 

Results and discussion. Overview of teacher retention issues in rural Myan-
mar. This study provides a comprehensive overview of the challenges related to 
teacher retention in rural Myanmar, revealing a complex interplay of factors that 
contribute to the high turnover rates. The problem of geographical isolation is at 
the heart of these difficulties. Both their professional and personal lives are im-
pacted by the tremendous challenges that teachers in rural Myanmar encounter 
due to their isolation. This difficulty is exacerbated because of the absence of 
basic infrastructure, such as roads and houses, which makes it much more difficult 
for teachers to settle and integrate into these areas [37]. 

The fact that educators in rural locations confront significant financial chal-
lenges is another important discovery. Salary levels in these areas do not reflect 
the extra difficulties of working in remote areas and do not always match the cost 
of living, according to this study. As a result of the economic pressure, many edu-
cators are hesitant to stay in rural areas and instead look for work in cities, where 
they may find better chances and living conditions. 

The retention of teachers is also greatly affected by cultural factors. The study 
emphasises the cultural gap that frequently occurs between rural communities and 
teachers, who are usually from different ethnic backgrounds or live in cities. Teachers 
may feel even less committed to their jobs in the long run if they experience feelings 
of alienation and loneliness as a result of this divide. 

It is worth noting that the study discovered that one of the main factors im-
pacting teacher retention is the availability (or lack thereof) of professional devel-
opment opportunities. Teachers in rural areas of Myanmar (Figure 1) frequently 
face barriers to professional development and promotion opportunities, which nega-
tively impacts their job satisfaction and ability to advance in their careers [38]. 
They are less invested in staying in the field and less competent teachers as a re-
sult of this lack of professional development opportunities. 
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Figure 1. Urban and rural areas of Myanmar. Urban areas are defined as village tracts 
with population >5000 persons and population density >400 persons/km2 

 
Source: United Nations Statistics Division (2019). 

 
At last, it became clear that educational policies and the backing of the go- 

vernment and educational institutions had a major influence. When faced with ad-
versity, many educators feel alone and helpless, with little resources available to 
them. It is becoming more difficult for teachers in rural Myanmar to commit to 
long-term careers due to the lack of support and other problems [39]. 

Impact of socio-economic and cultural factors. The impact of socio-economic 
and cultural factors on teacher retention in rural Myanmar is profound and multi-
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faceted, deeply influencing both the educational landscape and the lives of teachers 
working in these settings. Educational institutions face a domino effect of social 
and economic problems, most of which originate in rural areas. Underfunded 
schools with few resources are a primary consequence of the restricted educational 
budgets caused by the low levels of economic development in these regions. Be-
cause of budget cuts, rural schools are unable to provide their students with the 
same quality education as their urban counterparts, and instructors in rural areas 
face lower pay and fewer professional development opportunities [40]. 

While the cultural diversity of rural Myanmar is a strength of the society, 
it can be a barrier for educators. Teachers may find it difficult to integrate into the 
society due to feelings of isolation and separation caused by the cultural barrier. 
Language hurdles exacerbate the problem because many rural areas have dominant 
local languages or dialects, which makes it harder for teachers who aren't fluent in 
these languages to communicate and teach. 

In addition, rural families' socio-economic status greatly influences the edu-
cational setting. Student absenteeism and dropout rates are greater because youngsters 
are often forced to work in agriculture or household chores because education is 
not prioritised over immediate economic requirements [41]. Not only does this 
dynamic impact students' learning outcomes, but it also puts extra pressure on 
teachers, who have to adjust to classes where students' interest and readiness levels 
change and attendance is unpredictable. 

Education in rural Myanmar is also shaped by the traditional social struc-
tures and values that are prominent there. Gender bias in education is noticeable in 
some areas, and it has an impact on the number of female students enrolled and 
the number of female teachers hired [42]. Teachers, particularly those who fight 
for gender equality in the classroom, may find this gender gap to be an exceptionally 
hostile and difficult work environment. 

Another obstacle is the socioeconomic level of the educators involved. 
Teachers' inability to empathise with their pupils' struggles stems from their own 
privileged upbringings or city lives, which might make them less successful and 
less committed to staying in the field. 

Informatization and its influence on teacher retention. Integration of ICT into 
education, or informatization, has become a major factor influencing teacher re-
tention in rural Myanmar's educational landscape. Teachers' professional experiences 
and decisions to stay in their positions are influenced by informatization, which 
tackles numerous fundamental issues they encounter in these domains. Improved 
methods of instruction are among informatization's most noticeable effects. Teachers 
now have new ways to engage their pupils through the use of digital tools and re-
sources, which makes teaching in remote areas more dynamic and rewarding. Be-
cause these technologies allow them to convey content more effectively and ac-
commodate to varied learning styles, teachers often feel increased energy and mo-
tivation as a result of technology integration [43]. This change might be especially 
refreshing for educators working in rural regions because it eliminates the monot-
ony and constraints of conventional teaching practices. 

The line graph in Figure 2 depicts the hypothetical correlation between the 
integration of informatization in education and the motivation and job satisfaction 
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of teachers over time. The blue line represents the measure of informatization in-
tegration, while the green line shows teacher motivation and job satisfaction. Both 
measures are in arbitrary units. As seen in the graph, from 2010 to 2022, there is 
a noticeable positive trend in both the integration of informatization and the moti-
vation and job satisfaction of teachers. This suggests a correlation where increased 
informatization integration coincides with higher levels of teacher motivation and 
job satisfaction over the years. This hypothetical data aligns with the concept that 
the adoption of information and communication technologies in education can 
positively impact teacher experiences and satisfaction. 

 

 
 

Figure 2. Impact of Informatization on Teacher Motivation 
 

Source: compiled by Wynn Marlar, Mohamad Zreik. 

 
When it comes to helping educators grow professionally, informatization is 

equally vital. Teachers in rural regions can interact with colleagues, share experi-
ences, and learn new things using internet resources, educational platforms, and 
virtual communities of practice. In remote areas, where chances for career advance-
ment and teamwork are often limited, this connection is extremely important. 
The variables that contribute to teacher turnover, such as feelings of professional 
isolation and stagnation, can be mitigated through informatization, which pro-
motes continual learning and peer support. 

In addition, administrative efficiency can be enhanced by the incorporation 
of ICT in education. Teachers in rural regions frequently have a heavy administra-
tive burden that takes time away from their primary responsibility of teaching. 
By automating a lot of these clerical processes, such as student evaluations and 
record keeping, informatization allows educators more time to devote to actual 
instruction and student interaction [44]. A major component in improving job sa- 
tisfaction and minimising burnout is this decrease in administrative burden, which 
influences teachers' decisions to remain. 

The effects of informatization, however, are not problem-free. Inadequate infra-
structure, such as consistent internet access and digital device availability, is a com-
mon barrier to the effective integration of ICT in rural schools [45]. Furthermore, 
in order to guarantee that educators are prepared to make good use of new tools, 
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training and assistance are necessary. Regardless of these obstacles, informatization 
has a good chance of influencing rural Myanmar teacher retention in a positive way, 
leading to teachers who are more engaged, supported, and satisfied in their work. 

Discussion. A complex knowledge of the interplay between the many ele-
ments that impact a teacher's choice to stay in their job is required for interpreting 
the results of this study on teacher retention in rural Myanmar. Fundamental to 
this view is the idea that the complex mix of possibilities and threats that teachers 
encounter in rural areas determines whether or not they stay in the profession. 

Teachers in rural schools in Myanmar face one-of-a-kind circumstances due 
to the combination of social and economic difficulties and physical isolation. When 
taken together, these elements create a setting that teachers may find emotionally 
and physically taxing. The personal well-being and effectiveness of teachers in 
these contexts are both affected by the inadequate resources and infrastructure 
they often face. These difficulties are made much worse by the cultural differences 
and financial limitations they face. Nevertheless, it is essential to recognise that 
these challenges do not only discourage educators; they also offer chances for per-
severance, flexibility, and creativity. 

There are advantages and disadvantages for teachers due to the cultural and 
language variety in rural Myanmar. It has the ability to enhance educators' profes-
sional experiences by exposing them to other cultures and learning contexts, but it 
can also cause feelings of isolation and communication problems. In today's in-
creasingly globalised society, cultural competency and adaptability are crucial in 
rural education, especially in this context. 

The results also provide insight into how informatization might revolutionise 
schooling in rural areas. A glimmer of hope in tackling some of the fundamental 
problems with teacher retention is the incorporation of ICT into education. Informati-
zation has the potential to greatly boost teacher motivation and job satisfaction by 
improving teaching approaches, expanding opportunities for professional develop-
ment, and decreasing administrative costs [46]. Nevertheless, it is crucial to take 
into account the local context while implementing these technologies, such as 
the infrastructure that is available and the necessity of teacher training in infor-
mation and communication technology. 

In addition, the study's results indicate that the larger socio-political and 
economic context is necessary to understand the phenomenon of teacher retention 
in rural Myanmar. Factors outside of the classroom, such as community support, 
government policy, and the general importance of education in rural areas, impact 
teachers' decisions to stay in their jobs. Consequently, it is imperative that initia-
tives to boost teacher retention adopt a comprehensive strategy, tackling both the 
acute difficulties encountered by educators and the underlying systemic problems 
in rural Myanmar's educational environment. 

The bar chart in figure 3 illustrates the key challenges faced by rural teachers in 
Myanmar. It shows three major challenges: inadequate resources, cultural barriers, 
and limited professional development opportunities. The values assigned to each 
challenge represent the relative impact or severity of these challenges. In this il-
lustration, inadequate resources are seen as the most significant challenge, fol-
lowed by limited professional development opportunities and cultural barriers. 
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Figure 3. Challenges faced by rural teachers 
 

Source: compiled by Wynn Marlar, Mohamad Zreik. 

 
Informatization, the integration of information and communication technolo-

gies in education, emerges as a pivotal tool for enhancing teacher retention, particu-
larly in the challenging environments of rural Myanmar. The results of this study 
shed light on how informatization has changed the face of education and how it 
may help solve some of the biggest problems that educators encounter today. 

A shining example of innovation is the incorporation of digital tools and re-
sources into rural classrooms, which provide teachers with fresh and interesting 
ways to educate. This empowerment through technology breathes new life into the 
teaching profession by bringing a feeling of adventure and excitement to each 
classroom. These tools are more than simply a convenience for teachers who work 
alone; they are a vital connection to the education community and pedagogical 
progress in the globe at large [45]. Especially in the face of the constant difficul-
ties inherent in rural education, this bond is critical for maintaining teachers' pas-
sion and dedication to their jobs. 

A great number of rural educators have found that informatization opens 
doors to professional development opportunities that were previously out of 
reach [47]. Teachers are able to keep up with the latest developments in education 
and improve their own teaching practices through the many digital resources avail- 
able to them, such as online courses, virtual workshops, and resource libraries [48]. 
Because it gives them a chance to advance their careers, teachers are more likely 
to be happy and committed to their jobs when they have opportunities to do so. 

The importance of teamwork in informatization cannot be emphasised 
enough. Teachers from all around the world can find each other and work together 
towards a common goal using online platforms. With the help of these online 
communities, people are able to find direction, ideas, and a place to work together 
to solve problems [49]. Having access to such networks can mean the world to 
teachers in rural locations, who may otherwise feel alone in their profession. 
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The lessening of administrative duties is another more practical facet of in-
formatization that relates to education. From keeping track of attendance and 
grades to organising lessons and sharing resources, digital tools have made many 
mundane jobs much easier. Teachers can better focus on their students and their 
work if they are not burdened with administrative tasks [45]. Improving job hap-
piness and reducing burnout are important variables in teacher retention, and this 
shift in focus can help achieve both. 

Nevertheless, there are obstacles to implementing informatization success-
fully in rural Myanmar. It is imperative that problems like inadequate internet ac-
cess, a dearth of digital equipment, and the necessity of technological training for 
educators be resolved. In addition, to make sure it fits in with the local context 
and meets the unique needs of rural instructors and students, ICT integration into 
education needs careful planning and assistance. 

Conclusion. The study concludes with a set of policy suggestions meant to 
improve the situation, after having explored teacher retention concerns in rural 
Myanmar. The necessity of a comprehensive strategy that recognises the complex 
character of the difficulties encountered by educators in these contexts is funda-
mental to these suggestions. 

The first critical issue is the lack of adequate financial incentives and sup-
port systems for rural educators. Teachers in these areas confront unique obstacles 
owing to their remoteness and lack of resources; as a result, policies should be 
crafted to provide them with competitive wages and benefits. To further alleviate 
the financial strain of relocating to a rural area, housing subsidies or allowances 
should be provided, especially to educators leaving urban areas. 

It is important to prioritise opportunities for professional development with 
monetary incentives. Rural educators should have access to ongoing professional 
development opportunities funded by the government and run in conjunction with 
schools. One possible solution is to create online spaces where educators can 
work together and share information, so that no matter where they are, they may 
always have access to the latest training and education. Not only would these pro-
grammes help educators become more proficient in their fields, but they would 
also boost their morale and happiness on the job. 

The improvement of school infrastructure and resources is an important area 
where policy should be intervened. Schools in remote areas desperately need 
funding for improvements to their physical and technical facilities. Making sure 
people have access to digital gadgets, maintaining stable internet connections, and 
enhancing essential facilities like libraries, labs, and classrooms are all part of 
this. Not only would kids gain from these upgrades, but instructors would also 
enjoy a more pleasant workplace. 

Teachers new to rural areas may also benefit from cultural integration pro-
grammes. In order to facilitate teachers' cultural and social integration, these pro-
grammes may centre on language training, cultural sensitivity workshops, and com-
munity involvement activities. This would allow them to establish strong links 
with the local population. 

Public policy ought to promote education and civic engagement. Teachers 
and children alike can benefit from a more positive learning environment that is 
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fostered via community engagement. Some examples of community engagement pro-
grammes include Parent-Teacher Associations (PTAs), community-based learning 
initiatives, and advisory committees at the local level. 

In remote locations like Myanmar, informatization has the potential to great-
ly impact future educational techniques. Findings from this research highlight in-
formatization's promise to improve education in the future by tackling existing 
problems and paving the way for more inclusive and flexible curricula. 

When it comes to closing the achievement gap between urban and rural areas, 
informatization will be an essential tool in the future. Thanks to technological ad-
vancements, educational opportunities and resources that were previously unavailable 
to students and instructors in rural areas are now within reach. Providing equitable 
access to education requires the democratisation of educational resources so that 
students in rural areas may compete with their urban peers. 

Tools for professional development and collaboration made possible by in-
formatization are essential for teachers' progress and job satisfaction. Building and 
maintaining online professional networks where educators may connect, com-
municate, and support one another should be a priority for future initiatives. 
Teachers in rural or otherwise underserved areas may find these networks particu-
larly helpful since they bring them together with other educators and give them 
a feeling of purpose. 

But it takes considerable preparation and implementation to successfully in-
clude informatization into instructional practices. To prioritize the availability, 
accessibility, and relevance of technology in meeting the needs of rural educators 
and students is essential. This includes spending money on infrastructure, like 
consistent internet access, and making sure both students and educators have 
the skills to make good use of these tools. 

It is important to consider the cultural and socioeconomic conditions of rural 
areas while developing future initiatives. Instead than trying to supplant more 
conventional forms of instruction, informatization should work to improve upon 
them. The success and acceptance of technology will depend on how well it inte-
grates with local cultures and languages. 
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компетентности будущего учителя математики  
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Аннотация. Постановка проблемы. Формирование цифровой образовательной 
среды уже на уровне школьного образования является необходимым условием успеш-
ного решения задачи подготовки кадров для цифровой экономики, приоритетным 
направлением проекта «Цифровая образовательная среда» в рамках национального 
проекта «Образование». Применение специализированных программных продуктов 
при обучении математике играет важную роль в интеллектуальном развитии обучаю-
щихся, включая школьников, обладающих высоким уровнем математических способ-
ностей и требующих индивидуализированного подхода в обучении. Как никогда ранее 
актуальной для вузов, ведущих подготовку учителей, становится проблема формирова-
ния соответствующей профессиональной компетентности у студентов – будущих учи-
телей математики. Цели исследования ‒ анализ опыта формирования у студентов спе-
циальной цифровой исследовательской компетентности в рамках выполнения ими про-
ектных заданий с применением цифровых технологий и формулировка предложений по 
совершенствованию процесса освоения будущими учителями математики цифровых 
инструментов обучения геометрии на этапе получения ими высшего образования.  
Методология: осуществлен анализ возможностей применения системы динамической 
геометрии GeoGebra в математических практико-ориентированных проектных исследо-
ваниях студентов – будущих учителей математики. В ходе выполнения проектных за-
даний применялись методы экспериментальной математики и визуализации геометри-
ческих объектов. Результаты: изучены возможности применения специализированных 
динамических систем геометрии для организации проектно-исследовательской дея-
тельности студентов; спроектирована и апробирована сквозная предметно-методи- 
ческая линия овладения будущими учителями математики компетенциями в области 
разработки и применения цифровых образовательных ресурсов обучения геометрии, 
навыками организации проектной деятельности учащихся, обладающих высоким уров-
нем математических способностей; предложены индивидуализированные подходы  
к обучению самих студентов, будущих учителей математики, в контексте формирова-
ния их готовности к профессиональной деятельности в условиях развития индивидуа-
лизации школьного образования. Заключение: представлен практический опыт приме-
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Abstract. Formulation of the problem. The formation of a digital educational envi-

ronment as early as at the school level is a necessary condition for successful solution of the 
problem of training personnel for the digital economy, a priority direction of the “Digital  
Educational Environment” project within the framework of the national project “Education”. 
The use of specialized software products in teaching mathematics plays an important role in 
the intellectual development of students, including schoolchildren who have a high level of 
mathematical abilities and require an individualized approach to learning. More than ever be-
fore, the problem of developing appropriate professional competence among students and 
future mathematics teachers is becoming more relevant for universities that specialize in train-
ing teachers. The objectives of the study are to analyze the experience of developing special 
digital research competence in students as part of their implementation of project assignments 
using digital technologies and to formulate proposals for improving the process of future 
mathematics teachers mastering digital tools for teaching geometry at the stage of their higher 
education. Methodology: аn analysis of the possibilities of using the GeoGebra dynamic  
geometry system in mathematical practice-oriented project studies of students and future 
mathematics teachers was carried out. During the implementation of design tasks, methods of 
experimental mathematics and visualization of geometric objects were used. Results. The pos-
sibilities of using specialized dynamic geometry systems for organizing the design and re-
search activities of students have been studied. An end-to-end subject-based methodological 
line has been designed and tested for future mathematics teachers to acquire competencies in 
the development and use of digital educational resources for teaching geometry and to get 
skills for organizing project activities for students having the high level of mathematical abili-
ties. Individualized approaches to teaching students, future mathematics teachers, are pro-
posed in the context of developing their readiness for professional activities in the conditions 
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of development of individualization of school education. Conclusion: the practical expe- 
rience of digital tools usage by students in practice-oriented project research, the implementa-
tion of which led to interesting results with elements of novelty, is presented. 
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Постановка проблемы. Стремительное развитие цифровых техноло-
гий и глобальные процессы информатизации, происходящие во всех сферах 
науки и техники, в повседневной жизни человека, не могут не влиять на си-
стему образования. От разумного баланса основных двух принципов разви-
тия образования – гуманизации и информатизации – зависит эффективность 
всей выстраиваемой в обществе образовательной парадигмы. 

В современную школу, да уже и в университет, приходит новое «циф-
ровое поколение» («поколение Z»). Стихийное проникновение Интернета  
в обучение снижает его качество, но продуманное использование в образо-
вательном процессе информационных технологий может открыть новые 
возможности для развития обучающихся, в том числе через вовлечение их  
в учебно-исследовательскую, проектную деятельность, и именно для мате-
матического образования это весьма перспективно. Для создания эффектив-
ной цифровой образовательной среды современной школе нужен учитель 
математики нового поколения, готовый к продуктивной работе в такой сре-
де, а, значит, и подходы к подготовке студента, будущего педагога, должны 
быть направлены на формирование его соответствующей профессиональной 
компетентности. 

Ярким проявлением эры цифровизации в школьном математическом 
образовании является все более активное применение в процессе обучения 
математике специализированных пакетов и программ (Mapl, GeoGebra, 
MathCard и др.). Например, использование специальных динамических мате-
матических программ, наибольшее распространение из которых получил па-
кет GeoGebra, при обучении школьников решению геометрических задач вы-
сокого уровня сложности, олимпиадных задач по геометрии дает отличные 
результаты. Современные информационные технологии позволяют выпол-
нить точный чертеж к задаче, а используя перемещение отдельных элементов 
геометрических объектов, исследовать их свойства и прийти к идее решения. 
Конечно, в условиях реальной математической олимпиады ее участник не 
имеет возможности использовать какие-либо цифровые инструменты. Однако 
продуманное сочетание традиционных и IT-подходов к обучению геометрии 
на этапе подготовки стимулирует развитие абстрактного мышления учащего-
ся и позволяет сформировать у школьника ценные исследовательские навыки 
изучения сложных геометрических систем. 
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Использование систем динамической геометрии при подготовке буду-
щих учителей математики в вузе, с одной стороны, помогает студентам, как 
и школьникам, научиться решать геометрические задачи высокого уровня 
сложности, а, с другой стороны, способствует формированию их специаль-
ной исследовательской и методической IT-компетентности, готовности  
к дальнейшей профессиональной деятельности. Полученный в период полу-
чения образования опыт применения при обучении геометрии цифровых ин-
струментов подготовит будущих педагогов к работе в условиях индивидуа-
лизации обучения математике школьников, прежде всего, обладающих ма-
тематическими способностями и высоким уровнем мотивации к обучению. 

В последнее время активно исследуются вопросы применения систем 
динамической геометрии при обучении школьников [1–3], а также подходы 
к обучению будущих учителей математики методике обучения школьников 
геометрии с применением цифровых инструментов [4; 5]. Специфика мето-
дов общепрофессиональной подготовки будущих педагогов, направленной 
на овладение ими специальными проектными и цифровыми технологиями, 
активно исследуется и в России [6; 7] и за рубежом [8; 9]. Отдельные иссле-
дования направлены на изучение особенностей применения цифровых тех-
нологий при формировании у студентов, будущих учителей математики, 
навыков исследовательской и проектной деятельности [10–12]. 

В рассматриваемом контексте нами были определены цели и задачи 
исследования – проанализировать возможность формирования у студентов 
специальной цифровой исследовательской компетентности в рамках выпол-
нения ими проектных заданий с применением цифровых технологий и 
сформулировать предложения по совершенствованию процесса освоения 
будущими учителями математики цифровых инструментов обучения гео-
метрии на этапе получения ими высшего образования. 

Методология. Для осуществления поставленных целей проведен ана-
лиз возможностей применения системы динамической геометрии GeoGebra 
в математических практико-ориентированных проектных исследованиях 
студентов, будущих учителей математики. Проанализирован практический 
опыт организации проектной деятельности студентов, представлен опыт вы-
полнения обучающимися отдельных проектных заданий с применением 
цифровых инструментов на основе методов экспериментальной математики 
и визуализации геометрических объектов. 

Результаты и обсуждение. В основу проводимого нами исследования 
заложена модель методической подготовки будущего учителя математики, 
направленная на формирование готовности выпускника к созданию развиваю-
щей образовательной среды, к индивидуализированной работе со школьни-
ками, обладающими высоким уровнем математических способностей и мо-
тивацией к обучению [13]. Такая модель подготовки предполагает наличие 
специально выделенной сквозной предметно-методической и исследова-
тельской линии овладения будущим педагогом компетенциями в области 
разработки и применения цифровых образовательных ресурсов обучения 
математике, в том числе геометрии, а также навыками организации проект-
ной деятельности учащихся с применением цифровых инструментов, то есть 
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речь идет о формировании специальной исследовательской цифровой ком-
петентности в структуре методической подготовки будущего педагога. 

В рамках данной модели методической подготовки будущего учителя 
математики на этапе освоения математических дисциплин в курсе геометрии 
студент осваивает методы визуализации геометрических задач, построения 
чертежей с помощью специальных пакетов динамической геометрии и ани-
мации изображений. 

Далее на этапе освоения дисциплин элементарной и олимпиадной ма-
тематики студент выполняет динамические чертежи к геометрическим зада-
чам из второй части ЕГЭ по математике (профильный уровень) и к олим-
пиадным задачам по геометрии. 

И, наконец, в рамках организации исследовательской деятельности 
наиболее способным и мотивированным студентам предлагается выполнить 
индивидуальные проектные задания с применением одной из систем дина-
мической геометрии. Наибольший интерес, на наш взгляд, представляют со-
бой практико-ориентированные геометрические проекты междисциплинар-
ного характера. Исследовательские навыки прикладного характера особенно 
ценны у современного учителя-предметника и интересны школьникам. 

В рамках проводимого исследования студентам, будущим учителям 
математики, предлагалось выполнить геометрические проектные задания,  
в том числе практического содержания. 

Так, в 2022 г. было выполнено достаточно интересное исследование, 
которое привело, на наш взгляд, к значимому результату. Была решена сле-
дующая задача (проектная задача 1): «Выяснить, могут ли у четырехуголь-
ника, отличного от параллелограмма, совпадать два из трех «центров 
тяжести»?» При этом рассматривались следующие три «центра тяжести» 
четырехугольника: M1 – центр тяжести равных грузов, размещенных в вер-
шинах четырехугольника (центроид, или «вершинный центр тяжести»), M2 – 
центр тяжести однородной четырехугольной пластины («центр тяжести 
площади»), M3 – центр тяжести однородного контура, образующего четы-
рехугольник («центр тяжести периметра»). 

Доказательство утверждения, что в случае совпадения центров тяжести 
M1 и M2 четырехугольник является параллелограммом, было опубликовано 
ранее (2015 г., [14]). Доказательство утверждения, что в случае совпадения 
центров тяжести М1 и М3 четырехугольник является параллелограммом, нам 
в литературе не встретилось, но затруднений не вызвало. А вот ответить на 
вопрос: «Могут ли у четырехугольника, не являющегося параллелограммом, 
совпадать центры тяжести М2 и М3?» – оказалось не так просто. Ключом  
к успеху стало то, что сначала удалось построить искомый четырехугольник 
в системе динамической геометрии GeoGebra (рис. 1). Таким четырехуголь-
ником оказался дельтоид с определенными характеристиками, которые за-
тем были найдены аналитически. 

Результаты проведенного исследования прошли обсуждение на одной 
из конференций и по итогам работы конференции были опубликованы [15].  

Не менее интересным оказалось еще одно исследование прикладного 
характера, выполненное в 2023 г. Студенту было предложено решить  
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следующую задачу (проектную задачу 2): «Дан механизм (см. рис. 2), где  
𝐸𝐸𝐸𝐸 = 𝐺𝐺𝐺𝐺 = 𝐹𝐹𝐹𝐹 = 𝐷𝐷𝐷𝐷. Ползун 1, скользящий в неподвижных направляющих t-t, 
входит во вращение пары Е со звеньями 3 и 6. Звено 7, входящее во вращение 
пары G со звеньями 3 и 4, скользит в ползунах 2 и 8. Ползун 2 входит во 
вращательную пару С с ползуном 9, а ползун 8 входит во вращение пары D 
со звеньями 5 и 6. Ползун 9 скользит по траверзе EE звена 1. Если точку F 
зафиксировать, то по какой кривой будет двигаться точка С? Ответ 
обоснуйте». 

 

 
 

Рис. 1. Четырехугольник, у которого совпали точки М2 и М3 

Figure1. The quadrangle with coinciding points М2 and М3 
 
Источник: выполнено Е.Н. Алексеевой. 
Source: made by Elena N. Alekseeva. 

 
Построив динамическую модель геометрического объекта в системе 

GeoGebra и организовав анимацию изображения механизма в движении, 
обучающийся установил, что точка С описывает параболу с фокусом в точке 
F и директрисой, направление которой совпадает с t-t. Появилась идея ре-
шения (к слову, совершенно верная идея), поскольку основой проектного 
задания послужил механизм, который применялся в прошлом веке для вы-
черчивания парабол – кулисно-рычажный параболограф Инвардса, название 
которого говорит само за себя (рис. 3). 

Далее студент обосновал траекторию движения точки С, получив ана-
литически уравнение этой параболы 𝑦𝑦 = 2𝑝𝑝𝑥𝑥2 в прямоугольной системе ко-
ординат Oху с центром в точке O, являющейся серединой перпендикуляра, 
проведенного из фокуса F на направляющую t-t, и такой, что F принадлежит 
оси Oх и p = OF. Вывод уравнения параболы основан на том, что в любой 
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момент времени работы механизма точка С есть точка пресечения диагонали 
𝐺𝐺𝐺𝐺 ромба 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 и прямой ЕЕ. Уравнение прямой ЕЕ, параллельной оси Oх, 
имеет вид у = а, где а – расстояние от прямой ЕЕ до прямой OF, т.е. до оси 
Oх. Угловой коэффициент диагонали 𝐸𝐸𝐸𝐸 ромба равен 𝑘𝑘1 = − 𝑎𝑎

𝑝𝑝
, а тогда  

угловой коэффициент диагонали 𝐺𝐺𝐺𝐺 равен 𝑘𝑘2 = 𝑝𝑝
𝑎𝑎 

 (так как диагонали ромба 
перпендикулярны). Кроме того, диагональ 𝐺𝐺𝐺𝐺 делит диагональ 𝐸𝐸𝐸𝐸 пополам, 
т.е. проходит через середину отрезка 𝐸𝐸𝐸𝐸 – точку с координатами �0; 𝑎𝑎

2
�.  

Решив систему уравнений, задающих прямые 𝐺𝐺𝐺𝐺 и ЕЕ, 

�
𝑦𝑦 = 𝑎𝑎
𝑦𝑦 = 𝑝𝑝

𝑎𝑎 
𝑥𝑥 + 𝑎𝑎

2
 , 

получаем уравнение параболы, по которой движется точка С: 

𝑦𝑦 = 2𝑝𝑝𝑥𝑥2. 
 

 
 

 

Рис. 2. Чертеж механизма к проектной задаче 2 
Figure 2. Drawing of the mechanism for design  

problem 2 
 

Источник/Source: 
https://azbukametalla.ru/mekhanizmy/chast-
2/kulisno-rychazhnye-mekhanizmy 

Рис.3. Кулисно-рычажный параболограф  
Инвардса 

Fugure 3. Inwards rocker-lever parabolograph 
 

Источник/Source: 
https://azbukametalla.ru/mekhanizmy/chast-
2/kulisno-rychazhnye-mekhanizmy 

 
Тематических направлений для подобных исследований, конечно, мно-

го. Например, в настоящее время один из студентов, будущих учителей ма-
тематики, ведет работу над решением еще одной достаточно интересной 
проектной задачи, посвященным исследованию мало известных признаков 
параллелограмма и сопутствующих четырехугольников с применением си-
стемы Mapl. 

Заключение. Представленный практический опыт применения цифро-
вых инструментов студентами в практико-ориентированных проектных ис-

https://azbukametalla.ru/mekhanizmy/chast-2/kulisno-rychazhnye-mekhanizmy
https://azbukametalla.ru/mekhanizmy/chast-2/kulisno-rychazhnye-mekhanizmy
https://azbukametalla.ru/mekhanizmy/chast-2/kulisno-rychazhnye-mekhanizmy
https://azbukametalla.ru/mekhanizmy/chast-2/kulisno-rychazhnye-mekhanizmy
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следованиях, на наш взгляд, весьма интересен не только с точки зрения ка-
чества полученных результатов, обладающих элементами новизны, хотя это 
не маловажно. Важен результат вовлечения студентов в реальную проект-
ную деятельность с точки зрения формирования их специальной цифровой 
исследовательской компетентности в контексте их дальнейшей педагогиче-
ской деятельности. 

Использование цифровых инструментов, специализированных проек-
тов и программ имеет важное значение в методической подготовке будущих 
учителей математики, в том числе при организации их индивидуальной про-
ектно-исследовательской учебной деятельности, в контексте их профессио-
нальной компетентности к работе в условиях индивидуализации обучения 
математике в современной школе. 
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Аннотация. Постановка проблемы. В настоящее время цифровые технологии 

являются неотъемлемой частью всех социальных институтов. Такая глобальная цифро-
визация среды жизнедеятельности человека изменяет саму парадигму мышления ново-
го поколения. Современному преподавателю необходимо соответствовать новым запросам 
социокультурной среды. Это определяет актуальность выработки научно-обоснованных 
моделей формирования и оценки уровня цифровой компетентности преподавателей. 
Методология. Основным методом выбран анализ результатов опроса преподавателей 
вузов России о проблеме цифровой компетентности представителей профессорско-
преподавательского состава и иных работников (сотрудников) вузов. Проведен библио- 
метрический анализ открытых источников по теме формирования цифровых компетен-
ций преподавателей вузов и мониторинг научных публикаций по ключевым словам 
«цифровизация», «цифровые технологии», «цифровая компетентность преподавателя». 
Результаты. В исследовании отображены результаты опроса о наличии некомпетент-
ных представителей из числа профессорско-преподавательского состава и из числа 
иных работников (сотрудников) отделов вузов России, а также результаты опроса о 
соответствии уровня материально-технического оснащения вузов запросам современ-
ного цифрового общества. Предложена модель оценивания уровня цифровой компе-
тентности педагогических работников вузов. Заключение. В процессе исследователь-
ской работы утверждена необходимость проектирования процесса формирования циф-
ровой компетентности прежде всего профессорско-преподавательского состава, а также 
иных работников отделов вузов. Для решения исследуемой проблемы предлагается 
структурирование модели цифровой подготовки по категориям и определение уровня 
необходимой цифровой компетентности для каждой категории. 

Ключевые слова: цифровизация, профессорско-преподавательский состав, мате-
риально-техническое оснащение, цифровые технологии, модель оценивания, категории 
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Abstract. Formulation of the problem. Currently, digital technologies are an integral 

part of all social institutions. This global digitalization of the human living environment 
changes the very paradigm of thinking of the new generation. A modern teacher needs to meet 
the new demands of the sociocultural environment. This determines the relevance of develop-
ing scientifically based models for the formation and assessment of the level of digital compe-
tence of teachers. Methodology. The main method chosen is the analysis of the results of 
a survey of Russian university teachers about the problem of digital competence of representa-
tives of the teaching staff and other employees of universities. A bibliometric analysis of open 
sources was carried out on the topic of developing digital competencies of university teachers 
and monitoring of scientific publications using the keywords: “digitalization”, “digital technolo-
gies”, “digital competence of a teacher”. Results. The study displays the results of a survey on 
the presence of incompetent representatives from among the teaching staff and from among 
other employees (employees) of departments of Russian universities, as well as the results of 
a survey on the compliance of the level of material and technical equipment of universities 
with the needs of the modern digital society. A model for assessing the level of digital compe-
tence of university teaching staff is proposed. Conclusion. In the process of research work, 
the need to design the process of developing digital competence, first of all, of the teaching 
staff and, secondly, of other workers (employees) of university departments was confirmed. 
To solve the problem under study, it is proposed to structure the digital training model into 
categories and determine the level of required digital competence for each category. 
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Постановка проблемы. Целью современного высшего образования  
в рамках совершенствования системы является формирование профессио-
нальной цифровой компетентности выпускника. Актуальность цифровых 
компетенций определяют трансформации, которые происходят сегодня в 
социокультурной среде и в деятельности вузов в том числе. Эти изменения 
касаются использования цифровых технологий не только в управлении, но  
и непосредственно в образовательном процессе [1], что выдвигает новые 
квалификационные требования профессорско-преподавательскому составу. 
Тенденция цифровой модернизации активно поддерживается национальны-
ми проектами Российской Федерации «Образование»1, «Наука и универси-
теты»2, «Цифровая экономика Российской Федерации»3 и др. Роль универ-
ситетов в рамках этих национальных проектов – подготовка кадров для со-
временной цифровой экономики, которые должны обладать актуальными 
компетенциями. Вместе с тем возможность реализации качественной про-
фессиональной подготовки для современной цифровой экономики напря-
мую связана с уровнем готовности преподавателей этих образовательных 
организаций к работе в новых условиях, в которых востребована цифровая 
компетентность [2–6]. В связи с этим требуется актуализация профессио-
нальных образовательных программ высшего образования [7]. 

Цель исследования – проектирование процесса формирования цифро-
вой компетентности профессорско-преподавательского состава и иных ра-
ботников отделов вузов. 

Задачи исследования: 
1) структурирование модели цифровой подготовки по категориям; 
2) определение уровня необходимой цифровой компетентности для 

каждой категории. 
Выделим основные проблемы формирования цифровой компетентно-

сти профессорско-преподавательского состава вузов: 
1) низкая цифровая компетентность и отсутствие мотивации в само-

развитии молодых преподавателей – выпускников вузов, отсутствие «вход-
ного контроля» при поступлении в вуз, при трудоустройстве [1; 8]; 

2) проблема материально-технического и программного обеспечения 
образовательных организаций. Отсутствие единых программных модулей 
электронной информационной образовательной среды (ЭИОС) или анало-
гичной цифровой образовательной среды (ЦОС), электронной библиотечной 
среды (ЭБС) и т.п. для всех образовательных организации [9–11]; 

3) проблема отсутствия конкретных требований и научно-обоснованых 
моделей и инструкций реализации программ цифровой компетентности [2]; 

 
1 Национальный проект «Образование». URL: 

https://национальныепроекты.рф/projects/obrazovanie (дата обращения: 15.06.2023). 
2 Национальный проект «Наука и университеты». URL: 

https://национальныепроекты.рф/projects/nauka-i-universitety (дата обращения: 15.06.2023). 
3 Национальный проект «Цифровая экономика Российской Федерации. URL: 

https://национальныепроекты.рф/projects/tsifrovaya-ekonomika (дата обращения: 15.06.2023). 
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4) проблема своевременной актуализации основных профессиональ-
ных образовательных программ [11]; 

5) проблема системы стимулирования самосовершенствования препо-
давателей в области цифровых технологий; 

6) проблема реализации системы безопасности от негативного воздей-
ствия цифровых ресурсов [5; 12]. 

Методология. Исследования Ю.А. Масаловой, Э.Ф. Зеера, Н.В. Ло-
мовцевой, В.С. Третьяковой, Т.А. Аймалетдинова, Л.Р. Баймуратовой, 
О.А. Зайцевой, Г.Р. Имаевой, Л.В. Спиридоновой и др. подтверждают низ-
кий уровень сформированности цифровой компетентности преподавателей 
вузов [11–15]. Результаты исследования Н.В. Днепровской по оценке готов-
ности высшего образования к цифровой экономике показывают, что только 
отдельные вузы прошли этапы автоматизации и информатизации и уверенно 
двигаются к цифровой экономике. 

Для последовательной реализации задачи формирования цифровой ком-
петентности выпускника предварительно требуется оценить текущий уровень 
цифровой компетентности профессорско-преподавательского состава. 

Посредством сети Интернет проведен опрос более 70 преподавателей  
и работников (сотрудников) 9 вузов России (рис. 1). Ключевым был вопрос  
о наличии в коллективах крайне некомпетентных в цифровом плане пред-
ставителей профессорско-преподавательского состава и иных работников 
(сотрудников) вузов в процентном соотношении. Вариации ответов были от 
35 до 7 %. Дополнительными был вопросы о возрасте указанных некомпе-
тентных преподавателей и работников (сотрудников), а также о соответ-
ствии материально-технического оснащения вузов запросам современного 
общества (рис. 2). 

 

 
 

Рис. 1. Результаты опроса о наличии некомпетентных в цифровом плане работников вузов 
Figure 1. Results of a survey on the presence of digitally incompetent university employees 

 
Источник: подготовлено А.А. Эльтемеровым. 
Source: compiled by Aksar A. Eltemerov. 
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Результаты и обсуждение. Проведенный опрос показывает факт 
наличия в вузах крайне некомпетентных работников (сотрудников) из числа 
профессорско-преподавательского состава и, в большей степени, иного пер-
сонала отделов вузов (см. рис. 1). Кроме того, большинство опрошенных 
(62%) указало на несоответствие материально-технического оснащения 
уровню требований современного цифрового общества (рис. 2). 

 

 
 

Рис. 2. Результаты опроса о соответствии материально-технического оснащения вуза  
запросам современного общества 

Figure 2. Results of a survey on the compliance of the university’s material and technical equipment 
with the needs of modern society 

 

Источник: подготовлено А.А. Эльтемеровым. 
Source: compiled by Aksar A. Eltemerov. 

 
Наличие некомпетентных сотрудников в области цифровых техноло-

гий затормаживает процесс развития и своевременной модернизации всей 
системы образования. Кроме того, этот фактор является демотивирующим 
для остальных сотрудников, которым приходится компенсировать недоста-
ток квалификации коллег. 

Эффективность цифровой трансформации экономических систем на 
макро-, мезо- и микроуровнях обуславливается не просто высоким уровнем 
знаний персонала. Необходимо сформировать постоянно обновляющиеся 
системы управления знаниями. Поэтому образовательный процесс в цифро-
вой экономике целесообразно рассматривать в контексте реализации прин-
ципов непрерывного обучения персонала [6; 9]. 

Цель исследования ‒ проектирование процесса формирования цифро-
вой компетентности профессорско-преподавательского состава и иных ра-
ботников (сотрудников) отделов вузов. Задачами являются структурирова-
ние модели цифровой подготовки по категориям и определение уровня не-
обходимой цифровой компетентности для каждой категории. 
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Формирование цифровой компетентности профессорско-преподава- 
тельского состава вузов рекомендуется разделить по категориям в зависи- 
мости от направления профессиональной деятельности: 

1) профильные технические дисциплины; 
2) общие и профильные гуманитарные дисциплины; 
3) общие и профильные практико ориентированные дисциплины. 
Дисциплины первой категории требуют максимальной цифровой ком-

петентности от профессорско-преподавательского состава вузов (не менее 
90 %). Преимущественно это профильные дисциплины технической направ-
ленности профессиональной подготовки, где взаимодействие с компьютер-
ными, информационно-коммуникационными и цифровыми технологиями 
являются критерием эффективности специалиста в профессиональной тру-
довой деятельности. 

К дисциплинам второй категории относятся общеобразовательные и 
профильные гуманитарные дисциплины. Требуемый уровень цифровой 
компетентности здесь не менее 70 %. Для преподавателей этой категории 
цифровые технологии являются дополнением для реализации образователь-
ных задач. На этих дисциплинах цифровые технологии сопровождают обра-
зовательный процесс непрерывно и являются лишь составляющей профес-
сиональной квалификации. 

К третьей категории предлагается отнести общие и профильные 
практико ориентированные дисциплины. К этой категории относятся дисци-
плины по физическая культуре, художественному, музыкальному и танце-
вальному мастерству и т. д. Для преподавателей практико-ориентирован- 
ной направленности уровень цифровой компетентности требуется не менее 
50 %. На данных дисциплинах формируются физические качества и специ-
альные практические навыки. Применение цифровых технологий в этой ка-
тегории на начальном этапе подготовки будет способствовать формирова-
нию знаний о навыках. На контрольном этапе в этой категории цифровые 
технологии будут являться дополнительным средством оценки специальных 
навыков (концерты, соревнования, выставки), обеспечивающих демонстра-
тивную и контрольно-аналитическую составляющие. 

Для оценки сформированности профессиональной цифровой компе-
тентности в каждой категории рекомендуется выделить три уровня: 

1) начальный (выполнение простых задач посредством цифровых тех-
нологий); 

2) базовый (активное использование цифровых технологий в решении 
профессиональных задач); 

3) продвинутый (способность творчески решать сложные профессио-
нальные задачи) [8]. 

Исходя из данных рекомендаций, определена необходимость форми-
рования конкретных требований цифровой компетентности профессорско-
преподавательского состава вузов и определения четкой системы оценива-
ния по каждому уровню в каждой категории (таблица). 
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Согласно критериям оценки соответствия, в данной таблице рекоменду-
ется привязать уровни требуемой цифровой компетентности к должностям. 
Так, для преподавателя предполагается цифровая компетентность начального 
уровня, для старшего преподавателя – базового уровня, для доцента, профес-
сора и руководителя кафедры, центра и т. п. – продвинутого уровня. 

 
Оценка уровней цифровой компетентности профессорско-преподавательского состава вузов 

по категориям в процентном соотношении 
 

Категории цифровой 
компетентности профессорско- 

преподавательского состава 

Уровни цифровой компетентности 
профессорско-преподавательского состава 

в % соотношении 
Начальный Базовый Продвинутый 

Преподаватель Старший  
преподаватель 

Доцент, профессор, 
руководитель 

Профильные технические дисциплины 55–70 70–85 85–100 

Общие и профильные гуманитарные 
дисциплины 40–55 55–70 70–85 

Общие и профильные практико 
ориентированные дисциплины 

Персонал вуза 
25–40 40–55 55–70 

 
Источник: подготовлено А.А. Эльтемеровым. 

 
 

Assessing the levels of digital competence of university teaching staff 
by category in percentage terms 

 

Categories of digital competence of 
professors and teachers composition 

Levels of digital competence 
teaching staff of in relation to, % 

Elementary Base Advanced 

Teacher Senior lecturer Associate Professor, 
Professor, Leader 

Core technical disciplines 55–70 70–85 85–100 

General and specialized humanities dis-
ciplines 

40–55 55–70 70–85 

General and specialized practice-
oriented disciplines 

University staff 
25–40 40–55 55–70 

 
Source: compiled by Aksar A. Eltemerov. 

 
Учитывая глобальность трансформации, цифровая компетентность в на-

стоящее время требуется всему персоналу вузов, обслуживающих образова-
тельный процесс. Аналогичным образом, по третьей категории таблицы,  
к начальному уровню требований цифровой компетентности предлагается 
отнести инспекторов, редакторов, научных сотрудников, тренеров, лаборан-
тов; к базовому уровню – должности с приставкой «старший» – старший ин-
спектор, старший редактор, старший научный сотрудник, старший тренер;  
к продвинутому уровню рекомендуется отнести дизайнеров, модераторов, 
администраторов интернет-сайтов вузов, должности с приставкой «глав-
ный», а также заместителей и руководителей отделений, отделов и служб. 

Предлагается следующий перечень практических заданий в рамках  
тестирования общей цифровой компетентности преподавателей: 
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1) создать заявление (рапорт) на отпуск, командировку с условной 
таблицей из 3–5 этапов; отведенное время на выполнение задания – 4 мин.; 

2) создать документ: текст из 5 строк с разными размерами, интерва-
лами, шрифтами, назначить автоматическую нумерацию строк, сноску и раз- 
рыв страницы – 4 мин.; 

3) создать смысловой рисунок из 10 фигур – 4 мин.; 
4) создать недельный план-график из 5 пунктов в таблице – 4 мин.; 
5) создать таблицу расчета суммы (нагрузки, закупки) из 5–7 пунктов – 

4 мин.; 
6) создать сравнительную диаграмму 5 показателей – 4 мин.; 
7) создать презентацию по произвольной теме из 5 страниц – 8 мин.; 
8) редактировать в базовом приложении 3 фотографии по 3 парамет-

рам (цвет, обрезка, форма) – 4 мин.; 
9) редактировать в базовом приложении отрезок видео с наложением 

звука (монтаж) – 4 мин.; 
10) создать документ с гиперссылками на страницы 3 литературных 

источников и ссылками для цитирования на них из научной электронной 
библиотеки e-Library и использовать автоматизацию нумерации и автомати-
зацию расстановки их по алфавиту – 4 мин.; 

11) подключиться в браузере к созданной онлайн видеоконференции – 
4 мин.; 

12) создать онлайн конференцию для указанного адреса – 8 мин. [8]; 
13) сгенерировать QR-код для источника в социальной сети. 
Дополнительно предлагается оценить навыки работы с МФУ, интерак-

тивными досками, проекторами и др. оснащением, имеющимся в непосред-
ственном пользовании в образовательной организации. 

В рамках профессиональной компетентности предлагается оценивать 
навыки работы на специальных цифровых устройствах, на специализиро-
ванных компьютерных программах, необходимых для выбранной профес- 
сиональной деятельности, на открытых профильных платформах и порталах 
социальной сети Интернет или в системе закрытой ведомственной сети. Для 
этого следует определить базовые задания и ограничить их выполнение по 
времени (например, проектирование 3D модели помещения в AutoCad по 
заданным параметрам в течение 10 мин.). 

Структура требуемой цифровой компетентности содержит следующие 
задачи: 

а) формирование когнитивной рефлексии с ориентацией на професси-
онально значимые ценности; 

б) совершенствование функциональной составляющей цифровых ком-
петенций; 

в) формирование цифровой культуры, выражаемое в осознании мораль-
ных смыслов, основ цифровой безопасности и конструктивной мотивации; 

г) воплощение стимуляции созидательной активности, готовности к реа-
лизации своих ценностей, личностных смыслов и мировоззрения в профес-
сиональной жизни. 
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Важно в целом осуществлять мониторинг цифровой компетентности 
преподавателей, чтобы оперативно реагировать на запросы времени и обес-
печивать повышение квалификации, исходя из формирующихся на перма-
нентной основе потребностей [15]. 

В рамках исполнения национальных проектов Российской Федерации 
такую оценку рекомендуем организовать на всероссийском уровне. Приме-
ром такого всеобщего тестирования может послужить «Всероссийский эко-
логический диктант» или Единый государственный экзамен (ЕГЭ). 

Кроме того, всероссийский масштаб тестирования позволит: 
– определить уровень цифровизации системы российского образования; 
– определить качество цифровой стороны системы образования [1]; 
– определить единый комплекс требований о необходимой цифровой ком-

петентности профессорского-преподавательского состава и персонала вузов; 
– определить единую систему оценки общих и профессиональных 

цифровых компетенций; 
– создать единые программные модули ЭИОС или ЦОС, ЭБС и т. п. и 

внедрить их во все образовательные организации Российской Федерации (при-
мером может послужить программа «1С» в бухгалтерской системе России); 

– выявить проблемные участки в географии системы образования по-
средством дополнительного окна анонимного опроса преподавателей и ро-
дителей (например, вопросы об уровне материально-технического и про-
граммного оснащения отдельной образовательной организации, способ-
ствующего или препятствующего эффективному использованию цифровых 
ресурсов в профессиональной деятельности; предложения об уровне стиму-
лирования руководством образовательной организации повышения цифро-
вой компетентности профессорско-преподавательского состава; отчеты об 
участии муниципальных органов власти в реализации национальных проек-
тов Российской Федерации и др.). 

Заключение. В настоящее время требуется акцентирование внимания 
для решения существующих проблем отсутствия единой системы требова-
ний к цифровой компетентности профессорско-преподавательского состава 
и персонала вузов, материально-технического и программного обеспечения. 
В данной статье рассмотрены рекомендации по организации формирования 
цифровой компетентности и ее оценки. 

Требования национальных проектов определяют направление на со-
здание собственной качественной цифровой образовательной среды образо-
вательной организации. В настоящее время существует необходимость вы-
работать единые требования формирования и оценки компетентности, спро-
ектировать единый «программный пакет», которым впоследствии будут 
укомплектованы все образовательные организации для реализации качест- 
венной, упорядоченной и однообразной основы образовательной среды  
вузов. На последующих этапах совершенствования предложенной модели 
предстоит коррекция критериев цифровой компетентности профессорско-
преподавательского состава и персонала вузов на основе анализа факторов 
доступности, объективности, вариативности и практичности. 
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Abstract. Problem statement. A future doctor should possess basic and professional 

theoretical knowledge, have certain practical medical skills as well as skills in working with 
information systems and digital programs. It is very important that medical students are pre-
pared to work with the digital healthcare environment if they want to work effectively in 
modern medical institutions in their future professional activities. Using the digital healthcare 
environment in educational and subsequent professional activities of physicians contributes to 
improving the quality of medical care and medical services, accessibility of medical services, 
and reducing the number of medical mistakes. Methodology. Each digital healthcare environ-
ment is designed for a specific area of medicine, i.e. for solving a narrow range of problems. 
Therefore, the creation of a universal digital system for intelligent analysis of medical data 
obtained from different devices and different doctors is an important task of the performed 
research. Results. The learning digital medical environment was created aiming at integrating 
and analyzing medical data and electronically supporting future physicians in prescribing la-
boratory and instrumental examinations, making a diagnosis, and prescribing appropriate 
treatment. Conclusion. The main advantage of the developed learning digital medical envi-
ronment is its universality, as it is suitable for a doctor of any specialty, providing continuous 
interaction between them. The digital environment will be used both in the process of training 
medical students and in their future professional activities. 

Keywords: digital healthcare environment, digitalization of education, electronic health 
record, symptoms, objective examinations, medical history, preliminary diagnosis, final diag-
nosis, treatment 
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Аннотация. Постановка проблемы. Будущий врач должен владеть базовыми и про-

фессиональными теоретическими знаниями, иметь определенные практические медицин-
ские навыки, а также навыки работы с информационными системами и цифровыми про-
граммами. Cтудентов медицинского вуза важно подготовить к работе в цифровой среде 
здравоохранения для эффективного функционирования в современных медицинских учре-
ждениях в будущей профессиональной деятельности. Необходимо внедрение цифровой 
медицинской среды как в процесс обучения студентов-медиков, так и в их профессиональную 
деятельность, что значительно повысит качество лечебной и профилактической деятельности 
врачей, а также снизит количество врачебных ошибок. Методология. Каждая цифровая 
среда здравоохранения рассчитана на определенную область медицины, то есть для решения 
узкого круга задач. Поэтому создание и апробация универсальной цифровой системы интел-
лектуального анализа медицинских данных, полученных из разных приборов и от разных 
врачей, являются важными задачами и методами исследования. Результаты. Создана 
учебная цифровая медицинская среда, главной целью которой является интеграция и 
анализ медицинских данных и электронная поддержка будущих врачей при назначении 
лабораторных и инструментальных обследований, постановке диагноза и назначении 
соответствующего лечения. Заключение. Главным преимуществом разработанной учеб-
ной цифровой медицинской среды является ее универсальность, так как она подходит 
для врача любой специальности, обеспечивая непрерывное взаимодействие между ни-
ми. Цифровая среда будет использоваться как в процессе обучения студентов-медиков, 
так и в их будущей профессиональной деятельности. 

Ключевые слова: электронная история болезни, симптомы, объективное иссле-
дование, предварительный диагноз, окончательный диагноз, лечение 
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Problem statement. The system of higher medical education in Russia is 

constantly changing related to the introduction of digital technologies into the ed-
ucational process. A modern graduate of a medical university must possess a set 
of basic and professional theoretical knowledge, have the definite practical skills 
and of course skills in working with information resources, digital programs and 
analyzing the information received. Obviously, future doctors must be ready to work 
in a digital healthcare environment if they want to work effectively in modern 
medical institutions. 

The digital healthcare environment is a combination of information systems 
that are necessary to achieve the goals of informatization, improving the quality of 
medical care and medical aid, including reducing the number of medical errors, 
the availability of medical services, as well as protecting personal and medical 
data. 

Modern digital healthcare environments are computer programs that can help 
a doctor diagnose diseases based on clinical findings. The aim of such environ-
ments is to support future doctors, help them in prescribing treatment and exami-
nations. Moreover, digital healthcare environments help doctors in making a dia- 
gnosis on the basis of a patient data, including full-age data, patient’s complaints 
and symptoms, the results of objective examination, laboratory and instrumental 
methods of investigation [1; 2]. 

Nowadays all medical institutions need to use modern equipment, especially 
in situations related to emergency situations, when doctors must make decisions 
very quickly. Besides, improvement and introduction of new methods of treatment 
and investigation, using of medical environments or systems of medical care, 
medical emergency, one way or another, are connected with information techno- 
logies [3]. 

D.A. Mikov proves that the procedure of making a medical decision can be 
presented in the form of the following stages [4]: 

– description of the patient's condition (conducting examinations, diagnosis); 
– analysis of limitations (allergies, dysfunctions of body subsystems, etc.); 
– selection of treatment method/drugs; 
– prognosis of treatment outcome options (safety assessment, possibility of 

adverse reactions). 
All these stages should be realized in the interaction between doctors and 

the digital healthcare environment is as follows [5]: 
1. The patient undergoes an examination. 
2. The image obtained from the diagnostic equipment is loaded into the system. 
3. To clarify the diagnosis, the attending physician can contact a diagnostician. 
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4. The diagnostician uses an expert program for processing studies, make a dia- 
gnosis. 

5. Diagnostic results are posted to the digital system. 
6. The attending physician prescribes treatment based on the data obtained. 
The creation of a digital healthcare environment is a prerequisite for the 

training of a new type of personnel on local and international levels for the medi-
cine of the future, who are able to solve professional problems using digital tech-
nologies [6; 7]. Sabitova N.G. proves that there should be serious requirements for 
the training of future physicians and their mastery of digital literacy and compe-
tencies to solve professional tasks in the digital healthcare environment, master 
software platforms in medical information systems and communication compe-
tencies in telemedicine technologies, carry out electronic document management, 
manage information and digital arrays in medical databases, etc. [8]. 

In developing digital healthcare environments, used in medicine, several 
goals are pursued. First, it is necessary to increase the efficiency of treatment. 
Secondly, it is necessary to minimize the number of medical errors. Third, it is 
necessary to optimize the cost of patient care. Next, it’s crucial for medical uni-
versities to provide the country with doctors, who are highly qualified specialists 
with profound medical knowledge. Moreover, a digital healthcare environment 
helps doctors to work in changed epidemiological situation, for example, there 
was the epidemic of COVID-19 in 2020. The last aim is the introduction of 
the systems for monitoring patients’ condition and preventive work [9–11]. 

To achieve the above goals, it is necessary to provide real-time decision-
making process of medical staff. It is a digital healthcare environment that allows 
to achieve proper automation of these goals. 

As a rule, each digital healthcare environment is designed for a specific field 
of medicine: ophthalmology, oncology, pediatrics, cardiologist, surgery, etc., thus 
it can be argued that each system is designed to solve a narrow range of problems. 
In turn, it can be concluded that the data, collected for electronic health records, 
have different formats of both structured and unstructured records. Thus, there is 
an urgent problem of creating a system or an environment, aimed at analysis of 
medical data of patients, the results of examinations, different doctors’ notes and 
diagnosis with different types of data (graphical, numerical, textual) [12–14]. 

The development of such digital healthcare environments is an important task, 
because when doctors try to make diagnoses, they can make mistakes. The main 
reasons are a lack of knowledge, little time, inexperienced doctors and incomplete 
medical information about patients’ conditions [15–17]. 

Methodology. The performed analysis of the used means of informatization 
in the educational process of a medical university allowed to conclude that it is 
necessary to develop a universal digital platform, which implies the use of infor-
mation technologies and tools to improve the quality of decisions made by doc-
tors. Such a platform will be used by teachers and students while studying at uni-
versity, and then by doctors in their professional work and will be an important 
part of an information educational environment of a medical university [18]. 
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As part of the research, a Learning Digital Medical Environment was creat-
ed, the objectives of which are as follows: 

– electronic document management (electronic health records of patients, in-
formation about patients, their laboratory and instrumental examinations, medical 
diagnosis of different doctors); 

– analyzing large amounts of medical data; 
– electronic support for physicians in prescribing laboratory and instrumen-

tal examinations, making a diagnosis and prescribing appropriate treatment; 
– unification of the medical environment (doctors of any specialty work in 

the digital environment); 
– medical data integration (collection and integration of all laboratory and 

instrumental tests and doctors' conclusions on a particular patient for qualitative 
assessment of the patient's current condition, giving diagnosis and prescribing ef-
fective treatment). 

Results and discussion. The design and interface of the created Learning Digi-
tal Medical Environment was developed in the Figma program, which is a collabo- 
rative graphic editor. The interactive prototype of the learning digital environment 
created in the ProtoPie program was tested by students and teachers, as a result of 
which changes were made to the prototype after analyzing the results obtained. 
The finished learning digital environment was created using the Python program-
ming language. Python is a high-level, interpreted programming language that 
supports several programming paradigms, including procedural, object-oriented 
and functional programming. 

The Learning Digital Medical Environment is both a database of electronic 
health records of patients and the system which a doctor uses during an appoint-
ment at a medical institution. The main idea of the system is that it helps students 
in learning process and doctors in making professional decisions. 

The main menu of the developed Learning Digital Medical Environment 
consists of six blocks: “Patient Data”, “Symptoms and Complaints”, “Examina-
tion and Tests”, “Preliminary Diagnosis”, “Final Diagnosis”, “Complete an Ap-
pointment”. 

The “Patient Data” block contains information about a patient: date of birth, 
passport data, place of registration, actual residence address, phone number. 

The “Symptoms and Complaints” block includes the following sub-blocks: 
“Symptoms and Complaints of a patient”, “Medical History”, “Objective Exa- 
minations of a Patient”, which are filled in by a doctor at the first appointment of 
a patient (Figure 1). 

The “Tests and Examinations” main menu block contains main menu all la-
boratory and instrumental examinations prescribed by a doctor and performed by 
a patient. 

The “Preliminary Diagnosis” main menu block is a preliminary diagnosis 
offered by the system based on the analysis of patient's symptoms and complaints 
entered into the system by a doctor, patient's medical history and objective exami-
nation. The “Preliminary Diagnosis” block contains sub-blocks “Recommended 
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Laboratory and Instrumental Examination” and “Necessary Medical Consultations”, 
which Learning Digital Medical Environment recommends to a doctor based on 
a preliminary diagnosis, which the doctor agrees with or modifies (Figure 2). 

 

 
 

Figure 1. Determining the patient's symptoms and complaints, performing an objective examination 
of the patient as an important stage in making a preliminary diagnosis 

 
Source: made by Vadim V. Grinshkun, Kristina S. Itinson. 
 

 
 

Figure 2. Preliminary diagnosis, examinations and medical consultations to a patient 
offered by Learning Digital Medical Environment based on patient's symptoms and complaints, 

medical history, objective examinations entered into the system by a doctor 
 

Source: made by Vadim V. Grinshkun, Kristina S. Itinson. 
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The “Final Diagnosis” main menu block involves downloading patient's 
medical data from an electronic health record, namely the results of medical con-
sultations and laboratory and instrumental tests in xlsx format. 

Learning digital medical system, having analyzed patient's medical exami-
nations downloaded from an electronic health record, displays a final diagnosis and 
recommended treatment, which a doctor proves or makes adjustments (Figure 3). 

 

 
 

Figure 3. Final diagnosis and treatment offered by Learning Digital Medical Environment 
based on analysis of the patient's medical data 

 
Source: made by Vadim V. Grinshkun, Kristina S. Itinson. 

 
An important structural element of Learning Digital Medical Environment is 

the database of electronic health records. Any physician authorized in the digital 
system can search for a patient by name, date of admission, an attending physician, 
and department. 

Let's consider an example of storing medical data about patients in the data- 
base of electronic health records of Digital Learning Medical Environment. So, 
a diagnostician writes a conclusion on a clinician generates a diagnosis in doc 
format, which are saved in an electronic health record. Digital Learning Medical 
Environment analyzes the received files and converts them into universal xlsx-
files, which are further used by the system to make a final diagnosis 
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Figure 4. ECG transcription results used by Learning Digital Medical Environment for final diagnosis 
 

Source: made by Vadim V. Grinshkun, Kristina S. Itinson. 

 

 
 

Figure 5. ECG report converted by Learning Digital Medical Environment into the xlsx format required for diagnosis 
 

Source: made by Vadim V. Grinshkun, Kristina S. Itinson. 

 
Each electronic health record of a patient contains the following sections: 

“Patient Data”, “Outpatient Visits”, “Examination Results”, “Hospitalization 
History”, “Medical Examinations”, “Referrals For Hospitalization”, “Medical 
Consultations”. The electronic health record stores all doctor's appointments, 
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consultations (in doc and xlsx formats), results of laboratory and instrumental 
examinations (also in doc and xlsx formats) and hospitalization histories. 

For example, Figure 4 shows an ECG transcript written by a general 
practitioner (or a cardiologist) based on the results of an electrocardiogram per- 
formed on a patient, in doc format. 

The ECG data transcription document converted by the Learning Digital 
Health Environment into xslx format is shown in Figure 5. 

Conclusion. The main advantage of the Learning Digital Medical Environ-
ment is its universality, as it is suitable for a doctor of any specialty, ensuring in-
teraction between them. Thus, the interface of the program is the same for all doc-
tors, so a surgeon, as well as an endocrinologist, will fill in the blocks “Symptoms 
and Complaints”, “Tests and Examinations”, form a preliminary and then a final 
diagnosis. 

The exchange of medical data between doctors takes place in the system using 
a specific data format (xlsx), which is used by the program to analyze the data and 
help the doctor to make a final diagnosis formed on the basis of diagnoses-
consultations of the necessary doctors and the results of laboratory and instrumen-
tal examinations. All examinations performed by a patient, as well as their ana- 
lyses, are stored in a format that is easy to recognize by the digital system. 

The Learning Digital Medical Environment will be used in teaching medical 
students at university, and then by doctors in their professional work and career. 
Moreover, the Learning Digital Medical Environment will be an essential part of 
an information educational environment of a medical university. 
 
 
 

References 

[1] Chikunov NS, Eleneva YuYa. Development of the system model of support for medi-
cal decision-making. Bulletin of MSTU “Stankin”. 2023;(4):112–120. (In Russ.) 

[2] Shchuchka TA, Dobrin AV. Approaches to the development of decision support systems in 
the treatment and diagnostic process. Modern Science. 2021;(5):310–311. (In Russ.) 

[3] Lonskaya LV, Malyutina TV. Information technologies as a condition for successful 
training of medical personnel. Modern Problems of Science and Education. 
2016;(2):198. (In Russ.) 

[4] Mikov DA. Designing a database for a medical decision support system. Science, 
Technology and Education. 2020;(1):89–95. (In Russ.) 

[5] Shagarova IKh, Morozova ES. Decision support system in medicine. Science in XXI Cen-
tury: Modern State, Problems and perspectives: Collection of articles of the Interna-
tional Scientific and Practical Conference, Perm, 25 May 2019 (part 1). Perm: Aeterna 
Publ.; 2019. p. 89–91. (In Russ.) 

[6] Beresneva OYu, Sazonov SV, Konyshev KV, Grebenyuk EV. Formation of a digital 
educational environment in the practical classes at the Department of Histology (on exam-
ple of the Ural State Medical University). Bulletin of USMU. 2023;(2):73–81. (In Russ.) 

[7] Filippov VM, Krasnova GA, Grinshkun VV. Transborder education. Paid Education. 
2008;(6):36–38. (In Russ.) 



Grinshkun V.V., Itinson K.S. RUDN Journal of Informatization in Education. 2024;21(2):169–180 
 

 

178                                                               DIGITAL EDUCATIONAL ENVIRONMENT 

[8] Sabitova NG. Use of the electronic information and educational environment of the univer-
sity in preparing medical students for the development of digital literacy. Modern 
Problems of Science and Education. 2023;(1):5. (In Russ.) 

[9] Ziyautdinova VS, Voronin IV. On the need for expert decision support systems in 
medicine. Modern Information Technologies in Quality Management: Collection of Articles 
of the V International Scientific and Applied Conference, Penza, 28–29 June 2016. 
Penza: Privolzhskii Dom Znanii Publ.; 2016. p. 40–43. (In Russ.) 

[10] Lisova EV, Koltakova TV, Lipinskii AV. Features of decision support systems in medi- 
cine. Bulletin of the Voronezh Institute of High Technologies. 2017;(2):93–96. (In Russ.) 

[11] Kurdyumov DA, Kashin AV, Ryabov NYu, Novitskii RE, Gusev AV. Experience in 
the application of artificial intelligence technologies for the development of preventive 
healthcare on the example of the Kirov region. Health Manager. 2023;(6):62–69. (In Russ.) 

[12] Ismukhamedova AM, Uvalieva IM. Analysis of decision support systems in medicine. 
Advanced Science: Collection of Articles of the International Scientific and Practical 
Conference, Penza, 23 Nivember 2017 (part 1). Penza: Nauka i Prosveshchenie Publ.; 
2017. p. 99–101. (In Russ.) 

[13] Frolov SV, Kulikov AYu, Ostapenko OA, Strygina EV. Medical decision support 
systems. Alley of Science. 2018;11(27):900–910. (In Russ.) 

[14] Volkov EN, Averkin AN. Explanatory artificial intelligence in medical decision support 
systems. NeuroNt'2023: IV International Conference on Neural Networks and Neuro- 
technologies: Collection of Conference Papers, St. Petersburg, 16 June 2023. St. Petersburg: 
Saint Petersburg Electrotechnical University “LETI”; 2023. p. 3–6. (In Russ.) 

[15] Tarasov VN, Trofimova OV. Initial stage to the creation of an expert information system 
for making a medical decision. Intellect. Innovations. Investments. 2016;(5):97–101. 
(In Russ.) 

[16] Gribova VV, Shalfeeva EA. Systems and technologies of artificial intelligence in medicine. 
What set of tools will increase the quality of solutions? Information Technologies and 
Systems: Proceedings of the Eighth All-Russian Scientific Conference with International 
Participation, Khanty-Mansiysk, 17–21 March 2020. Khanty-Mansiysk: Ugra Research 
Institute of Information Technologies; 2020. p. 40–43. (In Russ.) 

[17] Gadzhieva TA. Application of global information systems in medicine. International 
Research Journal. 2019;(12–1):35–37. (In Russ.) 

[18] Grigoriev SG, Grinshkun VV. On the development of the textbook “Informatization of 
education”. Bulletin of the Moscow City Pedagogical University. Series: Computer 
Science and Informatization of education. 2005;(4):24–28. (In Russ.) 

 
 
 

Список литературы 

[1] Чикунов Н.С., Еленева Ю.Я. Разработка модели системы поддержки принятия 
врачебных решений // Вестник МГТУ «Станкин». 2023. № 4 (67). С. 112–120. 

[2] Щучка Т.А., Добрин А.В. Подходы к разработке систем поддержки принятия реше-
ний в лечебно-диагностическом процессе // Modern Science. 2021. № 5–4. С. 310–311. 

[3] Лонская Л.В., Малютина Т.В. Информационные технологии как условие успешной 
подготовки медицинских кадров // Современные проблемы науки и образования. 
2016. № 2. С. 198. 



Гриншкун В.В., Итинсон К.С. Вестник РУДН. Серия: Информатизация образования. 2024. Т. 21. № 2. С. 169–180 
 

 

ЦИФРОВАЯ ОБРАЗОВАТЕЛЬНАЯ СРЕДА                                                                            179 

[4] Миков Д.А. Проектирование базы данных для медицинской системы поддержки 
принятия решений // Наука, техника и образование. 2020. № 1 (28). С. 89–95. 

[5] Шагарова И.Х., Морозова Е.С. Система поддержки принятия решения в медици- 
не // Наука в XXI веке: современное состояние, проблемы и перспективы: сборник 
статей международной научно-практической конференции, Пермь, 25 мая 2019 г.: 
в 2 частях. Часть 1. Пермь: Аэтерна, 2019. С. 89–91. 

[6] Береснева О.Ю., Сазонов С.В., Конышев К.В., Гребенюк Е.В. Формирование 
цифровой образовательной среды в рамках практических занятий на кафедре 
гистологии (опыт Уральского государственного медицинского университета) // 
Вестник УГМУ. 2023. № 2. С. 73–81. 

[7] Филиппов В.М., Краснова Г.А., Гриншкун В.В. Трансграничное образование // 
Платное образование. – 2008. – № 6. – С. 36. 

[8] Сабитова Н.Г. Использование электронной информационно-образовательной 
среды вуза в подготовке студентов медицинского вуза по развитию цифровой 
грамотности // Современные проблемы науки и образования. 2023. № 1. С. 5. 

[9] Зияутдинова В.С., Воронин И.В. О необходимости экспертных систем поддержки 
принятия решений в медицине // Современные информационные технологии в 
управлении качеством: сборник статей V Международной научно-прикладной 
конференции, Пенза, 28–29 июня 2016 года. Пенза: Приволжский дом знаний, 
2016. С. 40–43. 

[10] Лисова Е.В., Колтакова Т.В., Липинский А.В. Особенности систем поддержки при- 
нятия решений в медицине // Вестник Воронежского института высоких техно- 
логий. 2017. № 2 (21). С. 93–96. 

[11] Курдюмов Д.А., Кашин А.В., Рябов Н.Ю., Новицкий Р.Э., Гусев А.В. Опыт приме-
нения технологий искусственного интеллекта для развития профилактического 
здравоохранения на примере Кировской области // Менеджер здравоохранения. 
2023. № 6. С. 62–69. 

[12] Исмухамедова А.М., Увалиева И.М. Анализ систем поддержки принятий решений 
в медицине // Advanced science: сборник статей международной научно-практи- 
ческой конференции, Пенза, 23 ноября 2017 года: в 3 частях. Часть 1. Пенза: Наука и 
просвещение, 2017. С. 99–101. 

[13] Фролов С.В., Куликов А.Ю., Остапенко О.А., Стрыгина Е.В. Медицинские системы 
поддержки принятия решений // Аллея науки. 2018. Т. 3. № 11 (27). С. 900–910. 

[14] Волков Е.Н., Аверкин А.Н. Объяснительный искусственный интеллект в системах 
поддержки принятия врачебных решений // NeuroNt’2023: IV Международная 
конференция по нейронным сетям и нейротехнологиям: сборник докладов, Санкт-
Петербург, 16 июня 2023 года. СПб.: Санкт-Петербургский государственный элек-
тротехнический университет «ЛЭТИ» им. В.И. Ульянова (Ленина), 2023. С. 3–6. 

[15] Тарасов В.Н., Трофимова О.В. Начальный этап к созданию экспертной информа-
ционной системы для принятия врачебного решения // Интеллект. Инновации. 
Инвестиции. 2016. № 5. С. 97–101. 

[16] Грибова В.В., Шалфеева Е.А. Системы и технологии искусственного интеллекта 
в медицине. Какой набор средств повысит качество решений? // Информацион-
ные технологии и системы: труды Восьмой Всероссийской научной конференции 
с международным участием, Ханты-Мансийск, 17–21 марта 2020 года. Ханты-
Мансийск: Югорский научно-исследовательский институт информационных техно- 
логий, 2020. С. 40–43. 



Grinshkun V.V., Itinson K.S. RUDN Journal of Informatization in Education. 2024;21(2):169–180 
 

 

180                                                               DIGITAL EDUCATIONAL ENVIRONMENT 

[17] Гаджиева Т.А. Применение глобальных информационных систем в медицине // 
Международный научно-исследовательский журнал. 2019. № 12–1 (90). С. 35–37. 

[18] Григорьев С.Г., Гриншкун В.В. О разработке учебника «Информатизация образо-
вания» // Вестник МГПУ. Серия: Информатика и информатизация образования. 
2005. № 4. С. 24–28. 

 
 
Bio notes: 
Vadim V. Grinshkun, Academician of the Russian Academy of Education, Doctor of Peda-
gogy, Professor, Professor of the Department of Information Technologies in Continuous Edu- 
cation, RUDN University, 6 Mikluho-Maklaya St, Moscow, 117198, Russian Federation. 
ORCID: 0000-0002-8204-9179. E-mail: vadim@grinshkun.ru 

Kristina S. Itinson, PhD, Associate Professor, Department of Foreign Languages, Kursk State 
Medical University, 3 Karla Marksa St, Kursk, 305041, Russian Federation. ORCID: 0000-
0003-3039-9609. E-mail: ksitinson@gmail.com 
 
 
Сведения об авторах: 
Гриншкун Вадим Валерьевич, академик Российской академии образования, доктор пе-
дагогических наук, профессор, профессор кафедры информационных технологий в не-
прерывном образовании, Российский университет дружбы народов, Российская Феде-
рация, 117198, Москва, ул. Миклухо-Маклая, д. 6. ORCID: 0000-0002-8204-9179. E-mail: 
vadim@grinshkun.ru 

Итинсон Кристина Сергеевна, кандидат педагогических наук, доцент кафедры ино-
странных языков, Курский государственный медицинский университет, Российская 
Федерация, 305041, Курск, ул. Карла Маркса, д. 3 ORCID: 0000-0003-3039-9609. E-mail: 
ksitinson@gmail.com 
 



 

RUDN Journal of Informatization in Education ISSN 2312-8631 (Print); ISSN 2312-864X (Online) 

2024   Vol. 21   No. 2   181–195 
http://journals.rudn.ru/informatization-education Вестник РУДН. Серия: Информатизация образования 

 

ЦИФРОВАЯ ОБРАЗОВАТЕЛЬНАЯ СРЕДА                                                                            181 

 
 
DOI: 10.22363/2312-8631-2024-21-2-181-195 
EDN: LYGYLL 
UDC 378.1 

Research article / Научная статья 
 

Evaluation of digital competence level among educators: 
assessment tools1 

 
Elizaveta A. Osipovskaya1 �����, Svetlana Yu. Dmitrieva2 ,  

Anastasiia A. Savelyeva3  
 

1University of Porto, Porto, Portuguese Republic 
2Perm National Research Polytechnic University, Perm, Russian Federation 

3University of Tyumen, Tyumen, Russian Federation 
����� e.osipovskaya@gmail.com 

 
Abstract. Problem statement. The goal of this study is to conduct a theoretical analysis 

of the three most commonly used self-reflection tools that evaluate educators' digital competences: 
SELFIEforSchools, SELFIEforTEACHERS, and the Digital Competence Wheel. The research 
seeks to address two key questions: 1) what digital competences are crucial for educators in 
the present day? 2) which assessment tools have been extensively validated for measuring these 
competences? Methodology. A pilot test was conducted on the Digital Competence Wheel to 
assess its potential for evaluating digital competences and its potential application in higher 
education settings. Results. The unprecedented use of technology in education and training as 
a result of the pandemic COVID-19 has been recorded. This shift to online learning has accele- 
rated and introduced new challenges and changes to educators' roles and skillsets. The growing 
demand to develop and utilize proper digital competences in the teaching environment has 
become an essential component of modern higher education systems. Conclusion. Digital com-
petences encompass a combination of knowledge, skills, and attitudes related to the effective 
use of technology for performing tasks, problem-solving, and secure, creative, independent, and 
ethical communication. The Digital Competence of Educators framework is one of the two 
main comprehensive tools specifically designed to support educators, teachers, and trainers. 
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Аннотация. Постановка проблемы. Анализируются плюсы и минусы трех наиболее 

часто используемых инструментов саморефлексии, оценивающих цифровые компетенции 
преподавателей: SELFIEforSchools, SELFIEforTEACHERS и «Колесо цифровой компе-
тентности» (Digital Competence Wheel). Исследование направлено на решение двух ключе-
вых вопросов: 1) какие цифровые компетенции являются ключевыми для педагогов в насто-
ящее время? 2) какие инструменты оценки широко применяются для измерения этих 
компетенций? Методология. Проведено пилотное тестирование «Колеса цифровых компе-
тенций» для оценки его потенциала и возможности применения в системе высшего образо-
вания. Результаты. Зафиксирован беспрецедентный уровень использования технологий в 
образовании и обучении как итог пандемии COVID-19. Переход к онлайн-обучению изменил 
требования к роли и компетенциям преподавателей. Растущая потребность в развитии и 
использовании соответствующих цифровых компетенций в учебной среде стала важнейшим 
компонентом современных систем высшего образования. Заключение. Цифровые ком-
петенции включают в себя совокупность знаний, навыков и установок, связанных с эф-
фективным использованием технологий для выполнения задач, решения проблем и безопас-
ного, творческого, независимого и этичного общения. Система «Цифровые компетенции 
педагогов» (The Digital Competence of Educators Framework) – один из основных инстру-
ментов, специально разработанных для поддержки педагогов. 

Ключевые слова: коммуникационные технологии, цифровая компетентность, 
преподаватели, инструменты оценки 
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Problem statement. The 21st century is dominated by technology, permeating 

almost every aspect of our lives, including communication, socialization, learning, 
and teaching. According to a report by the European Commission, nearly seven 
out of ten individuals believe they possess sufficient skills to utilize digital devices 
that are integrated into their daily routines1. On a personal level, 40% of people 
are willing to share their data to enhance medical research and care, provided it is 
done securely. In emergency situations, such as natural disasters or terrorist attacks, 
around 30% of individuals are also willing to share their data. Additionally, more 
than 60% of people expressed a desire for a single digital identification system for 
all online services. However, despite the digital prevalence, the Digital Economy 
and Society Index (DESI) analysis revealed that only approximately 54% of indi-
viduals aged 16-74 possessed basic digital skills, despite the fact that 87% regu-
larly used the Internet in 20212. The Netherlands and Finland are leading the way 
in terms of digital proficiency within the European Union (EU), while Romania 
and Bulgaria are lagging behind. Consequently, a significant portion of the EU 
population lacks fundamental digital skills, despite the fact that most jobs now 
require such abilities. The Path to the Digital Decade proposes a goal for the year 
2030, aiming to ensure that at least 80% of EU citizens possess basic digital skills. 

The impact of information and communication technologies (ICTs) on literacy. 
Over the past few decades, ICTs have revolutionized literacy practices [1]. In re-
sponse to the pandemic, most educational institutions shifted their teaching methods 
to online platforms, leading to an intensified reliance on technology within the 
education sector and various positive impacts [2]. This transition towards a com-
petency-based curriculum, prioritizing students' specialized skills and capabilities, 
has also necessitated the development of digital literacy among educators – an es-
sential pedagogical challenge [3; 4]. Online education requires educators to ac-
quire proficiency in new interactive learning software, convert physical course 
materials into digital formats, and create personalized learning pathways [5]. 

The significance of digital literacy. Digital literacy is increasingly becoming 
a crucial competence, encompassing the ability to interact, communicate, and col-
laborate effectively through digital technologies, while acknowledging cultural 
and generational diversity [6]. 

The term “digital literacy” was introduced by Gilster [7] in the late 1990s as 
the ability to understand and use information from various sources via computers. 
Several publications refer to this definition as the “know-how”. Joosten et al. [8] 

 
1 Eurobarometer. Available from: https://europa.eu/eurobarometer/surveys/browse/all/theme/000013 

(accessed: 14.10.2023). 
2 The Digital Economy and Society Index (DESI) analysis. Available from: https://digital-

strategy.ec.europa.eu/en/policies/desi (accessed: 20.10.2023). 
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defines digital literacy as adapting skills to a new medium and mastering core 
competency. Similar to media literacy and computer literacy, digital literacy is 
skill-based and relates to functional use of technology and skills adaptation. Recent 
publications focus on cognitive skills and competences in defining digital literacy. 
Bennett [9] and Traxler and Lally [10] emphasize the individual's role in digital 
literacy. Beetham's definition highlights cognitive perspective as access, skills, 
and practices to confidently use technologies. Chan et al. [11] also stress critical 
thinking over ICT skills in understanding and using information in various for-
mats. Recent studies propose a shift in focus from digital literacy to a broader 
model that encompasses diverse knowledge, capabilities, and dispositions required 
for prospective teachers [12]. 

Differentiating digital literacy and digital competence. In the literature, digital 
literacy is often used interchangeably with digital competence (DC); however, 
they have distinct origins and meanings. Krumsvik [13] describes digital compe-
tence as teachers' skill in using ICT with effective pedagogical discernment. Scuotto 
and Morellato [14] characterize DC as the capability to navigate and confront new 
technological challenges in an adaptable manner. According to Cazco et al. [15], 
digital competence is comprised of values, beliefs, knowledge, skills, and attitudes 
necessary to utilize technology appropriately. The initial definition emphasizes the 
proficiency of higher education teachers in using ICT and its impact on student 
learning, whereas the latter definitions focus on cognitive skills, including the ca-
pacity to resolve ethical dilemmas and to cultivate or exploit opportunities to 
achieve digital competence. 

According to Martin and Grudziecki [16], digital literacy forms the basis of DC. 
In 2013, the European Commission published the Digital Competence (DigComp) 
Framework, which comprised five areas and 21 competences, including the term 
digital literacy [17]. DC is also recognized as one of the European Union's eight 
key competences for lifelong learning, encompassing multilingualism, mathemat-
ics, science, technology, engineering, literacy, digital competence, personal, social 
and learning to learn competence, as well as citizenship, entrepreneurship, and 
cultural awareness3. It is defined as the confident, critical, and responsible usage 
and engagement with digital technologies in the contexts of learning, work, and 
societal participation. 

Evolution and implementation of the digital competence framework. Over 
the past decade, the DigComp Framework adopted an incremental approach, pro-
gressing from DigComp 1.0 to DigComp 2.2 through four iterations4. Upgrades in 
the latest version include fact-checking online content and sources, consideration 
of remote or hybrid work contexts, digital accessibility, green and sustainability 

 
3 Recommendation on key competences for lifelong learning. Council of 18 December 2006 on key 

competences for lifelong learning, 2006/962/EC, L. 394/15. European Commission, 2006. Available from: 
http://eur-ex.europa.eu/legalcontent/en/TXT/?uri=CELEX:32006H0962&qid=1496720114366 (accessed: 
15.11.2023). 

4 Digital Competence Framework for Educators (DigCompEdu). Available from: 
https://joint-research-centre.ec.europa.eu/digcompedu_en (accessed: 06.11.2023). 
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aspects of digital technology interaction, well-being and safety considerations, and 
citizens' interactions with AI systems and data literacy. Alongside these develop-
ments, various offshoots and variations have emerged, such as DigCompOrg, spe-
cifically designed for educational organizations to facilitate self-reflection on their 
progress in integrating digital learning technologies effectively. The Joint Re-
search Centre's DigCompEdu Framework provides a general reference to support 
the development of educator-specific digital competences in Europe, catering to 
both personal and professional needs as well as learners' demands for digital skills 
improvement. The Digital Decade policy program's objective is to ensure that 
80% of the population possesses basic digital skills. 

Dimensions and applications of the DigComp Framework. The DigComp 
Framework is a comprehensive yet adaptable framework comprising five major 
dimensions: competence areas, competence sub-content areas, proficiency levels, 
examples of knowledge, skills, and attitudes for each competence, and examples 
of their use in education and employment scenarios. This framework has been widely 
implemented and utilized within various platforms and applications. For example, 
the Women4IT project, an international partnership project under the Youth Em-
ployment Programme of the Norwegian, Icelandic, and Liechtenstein Foundation, 
has created Open Educational Resources aligned with the DigComp Framework5 
These resources can be searched based on different criteria, including language, 
job profiles, type of material, and areas of competence. The project's objective is 
to increase the number of EU vulnerable girls and young women participating in 
the digital agenda. Another example is the Digital Competence Wheel, developed 
by the Center for Digital Dannelse in Denmark, which specializes in digital for-
mation and DC. This project aims to provide a self-assessment overview of existing 
digital competences and areas for improvement, offering concrete inspiration for 
enhancing the most relevant digital skills. By reviewing DigComp documents, the 
project team created an intellectual map comprising over 300 digital competences, 
which were subsequently condensed into 52 statements for evaluating 16 core 
competences in the areas of information, communication, production, and safety. 

Methodology. The aim of this research is to acquire a more profound com-
prehension of the assessment of educators' digital competence (DC) and to identify 
the most rigorously validated assessment instruments for measuring DC. To accom-
plish this objective, we conducted a theoretical analysis to locate contemporary 
empirical studies focused on evaluating the level of DC among educators. Subse-
quently, we employed the most prevalent customizable self-reflection tools for 
DC testing. These tools aid educators by allowing them to identify their strengths 
and weaknesses in digital skills through the aggregation and visual display of responses 
as personalized feedback. Specifically, we utilized three tools that are adminis-
tered by the European Commission and are available in all official languages of 
the European Union. These tools include SELFIE for schools, which gathers per-
spectives from students, teachers, and school leaders6; SELFIEforTEACHERS, 

 
5 Women4IT. Available from: https://women4it.eu/  
6 SELFIE. Available from: https://education.ec.europa.eu/selfie/about-selfie (accessed: 06.11.2023). 
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a toolkit designed for primary and secondary school educators that employs a six-
point progression model to assess competency proficiency levels (awareness, ex-
ploration, integration, expertise, leadership, innovation)7; and the Digital Compe-
tence Wheel, an online testing tool based on the European Digital Competence 
Framework (DigComp)8. 

Results and discussion. In this section, an evaluation has been conducted on 
three digital competence platforms (SELFIEforSchools, SELFIEforTEACHERS, 
and the Digital Competence Wheel), with one of them (the Digital Competence 
Wheel) undergoing testing. These three tools can be accessed through the UNESCO 
UNIVOC platform9. 

This platform houses a comprehensive database of digital competence frame-
works that provide definitions and discussions on the necessary digital knowledge, 
skills, and attitudes for individuals to become digitally competent educators, 
learners, or citizens10. Presently, the database includes 29 frameworks that vary in 
terms of titles, descriptions, target groups, origins, and publication years. The ear-
liest framework, Skills Framework for International Age11, was established in 
2000 by the SFIA Foundation, a globally recognized nonprofit organization. Its 
objective was to outline the fundamental digital skills and competencies required 
across multiple sectors, including education and learning. It has since been em-
braced by governments, corporations, and individuals in nearly 200 countries and 
is available in 13 languages. The most recent frameworks were published in 2022. 
One such framework is DigComp, which describes digital competences for indi-
viduals and professionals. It originated from the European Union and is targeted 
towards policy makers, teachers, trainers, employers, and unions. 

The database encompasses frameworks that possess both theoretical and 
practical applications. They serve as tools for describing and enhancing the digital 
competence of individuals and professionals, developing methodologies to measure 
these competences, and establishing a shared conceptual framework for competences. 
Some frameworks provide guidance on teaching the necessary skills and aid educators 
in integrating technology and digital literacy-related activities into their classroom 
practices. Others focus on defining the skills required by individuals, educators, and 
professionals in the 21st century. For example, the Indonesian National Digital Literacy 
Framework focuses on addressing the challenges of hoaxes, cyberbullying, and online 
radicalism, which are identified as the most significant potential dangers in Indonesia. 

There are also platforms designed specifically for teachers: SELFIE, ProFuturo12, 
and students – ISTE13, SELFIE offers an online, interactive tool that enables teachers 

 
7 SELFIE for TEACHERS. Available from: https://education.ec.europa.eu/news/a-new-toolkit-

for-users-of-selfie-for-teachers (accessed: 14.10.2023). 
8 Digital Competence Wheel. Available from: https://digital-competence.eu  
9 UNESCO UNIVOC. Availble from: https://unevoc.unesco.org/home/Digital+Transformation+ 

in+TVET (accessed: 15.11.2023). 
10 UNESCO Digital Frameworks. Available from: https://unevoc.unesco.org/ 
11 SFIA-8. Availble from: https://sfia-online.org/en/sfia-8 
12 ProFuturo. Availble from: https://school.profuturo.education/  
13 ISTE. Availble from: https://iste.org/  

https://unevoc.unesco.org/home/Digital+Transformation+in+TVET
https://unevoc.unesco.org/home/Digital+Transformation+in+TVET
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to receive feedback on their utilization of digital technology in their work. ProFuturo 
is a digital platform aimed at enhancing teacher training and student learning. 
The International Society for Technology in Education Standards for students (ISTE) 
empowers students to voice their opinions and ensures that the learning process is 
student-driven. 

These frameworks have been developed at the global level by UNESCO, 
national level by the European Union, North America, South Africa, Kenya, 
Singapore, Norway, Australia, and Indonesia, and regional levels by UNESCO 
UNIVOC, profit organizations such as Microsoft and McKinsey, and nonprofit 
organizations like the SFIA Foundation. 

The objective of this paper is to provide a concise review and assessment of 
three tools presented by the European Commission: SELFIE for Schools, SELFIE 
for TEACHERS, and the Digital Competence Wheel. 

SELFIEforSchools. It is an online assessment tool, designed by the European 
Commission with input from 5,000 education experts, practitioners, and students 
from European countries. It has been thoroughly tested by over 67,000 school 
leaders, teachers, and students across 14 European countries in 2017, and their 
feedback has contributed to its development. 

Available in over 30 languages, SELFIE can be utilized by primary, secondary, 
and vocational schools throughout Europe. It consists of a series of questions targeting 
school administrators, teachers, and students regarding the integration of digital 
technologies within their educational institutions. Administrators are asked about 
strategies and policies related to digital technology usage, while teachers are surveyed 
on their applied teaching methods. Students, on the other hand, are encouraged to share 
their experiences with digital technologies in learning. Consequently, the enhancement 
of digital competence within a school relies on both organizational factors, such 
as leadership and infrastructure, and pedagogical approaches and instructions. 

The questions provided in SELFIE are categorized into eight distinct areas: 
leadership, collaboration and networking, infrastructure and equipment, continu-
ing professional development, pedagogy support and resources, pedagogy imple-
mentation in the classroom, assessment practices, and student digital competence. 
Furthermore, schools have the option to personalize their questionnaires and in-
clude up to 10 additional questions. Each user group is assigned a specific number 
of questions within each area. For instance, the infrastructure and equipment sec-
tion contain thirteen questions for school leaders and teachers, and six questions 
for students. The answers provided by all three groups are then compiled into 
a comprehensive report. It is worth noting that a higher response rate leads to 
a more accurate and valuable report. 

The result section of SELFIE presents the findings of each area and user 
group in a color-coded format. School leaders are indicated by the color blue, 
teachers by red, and students by yellow. This differentiation aids in the interpreta-
tion of the results. The overview section for each area provides the average rating 
given by each user group. However, users can access more detailed information 
through pop-up windows and symbols, such as the number of questions answered 
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in that area by each user group, the specific results for that area, the average rating 
per user group, the number of users who provided responses, the rating scale uti-
lized, and the breakdown of answers presented as percentages. 

The results for each user group are presented in a wheel format, with each 
segment representing a question from SELFIE and each area being color-coded. 
It is important to note that only school administrators have access to the full re-
port, although any part of it can be printed in any language. 

The results obtained from SELFIE offer a snapshot of a school's current 
standing in terms of its use of digital technology for learning. This assessment 
also helps identify areas that require improvement in terms of digital implemen- 
tation. The findings can be utilized for self-reflection, initiating discussions, and 
developing action plans aimed at enhancing the use of digital technologies for 
more effective teaching and learning practices. 

A student from Spain claims: “It is a great opportunity for us, and it is very 
important that our viewpoints are valued. We are the key people for building, 
step-by-step, a better use of technologies for learning”. A teacher from Italy ar-
gues: “We have clearer goals now and we are working to address the different 
viewpoints that we saw through the SELFIE school report”. A school leader from 
Ireland supports them: “SELFIE made consensus easier because it prompted us 
to have detailed discussions about digital learning” [18]. 

In general, SELFIE possesses a notable abundance of advantages when com-
pared to its drawbacks. Shifting our attention towards the former, SELFIE can be 
characterized as: 

● comprehensive – it involves the whole school community (school leaders, 
teachers and students); 

● customizable – school can select and add questions and statements to suit 
its needs; 

● matching experience – it allows all participants to answer questions that 
match their experience, as students, teachers or school leaders; 

● free and anonymous – it is free of charge; answers are anonymized and 
data is secure; 

● tailor-made – each school receives a personalized, interactive report which 
provides both in-depth data and quick insights into strengths and weaknesses. 

Nevertheless, a significant drawback of SELFIE development lies in the ab-
sence of an option for early childhood and higher education. SELFIE is currently 
limited to three formats, specifically designed for primary, secondary, and voca-
tional schools. However, the integration of ICT in higher education is no longer 
a mere choice, but rather an imperative need. In fact, Mamdouh Alenezi et al. [18] 
argue that digital technologies not only enhance teaching and learning, but also 
foster student engagement, reduce educational disparities, and enable flexible 
learning anytime and anywhere. Therefore, educators in higher education would 
greatly benefit from the introduction of SELFIE for this level, as it would allow 
for a comprehensive assessment of various aspects related to digital technology 
applications in higher education. 
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SELFIEforTEACHERS. The COVID-19 pandemic has prompted a shift towards 
remote and online learning, thereby creating an increased demand for professional 
development programs and support among educators to enhance their digital compe-
tence [19]. Educators have expressed the need for a self-assessment tool to evaluate 
their digital competence, which has been developed by the Joint Research Centre of 
the European Commission. Subsequently, this tool, known as SELFIEfoTEACHERS, 
has undergone enhancements and additional support features, originating from its 
initial version. Its official launch took place on World Teachers Day in October 
2021, following a pilot phase involving over 4,000 teachers across five countries. 
The tool is now accessible in more than 20 languages. 

SELFIEforTEACHERS is anchored on the DigCompEdu Framework14. It serves 
as a self-reflection tool that aids in the professional growth of teachers' digital 
competence. Its primary objective is to assist teachers in understanding how digi-
tal technologies are utilized in teaching and learning, while facilitating the plan-
ning of collaborative professional learning activities with their peers. Moreover, 
it is designed to support school leaders in fostering the further development of 
teachers' digital competence. Additionally, teacher educators can utilize this tool 
to guide their students in charting their own learning pathways and designing courses 
for their students. Lastly, teacher trainers and education authorities can employ 
SELFIEforTEACHERS to facilitate teachers' advancement in digital competence. 

Completing the SELFIEforTEACHERS assessment usually takes around 
25 minutes. It comprises a total of 32 competences, spread across six different 
areas of digital competence in accordance with the European Framework for 
the Digital Competence of Educators15. Each area entails between three and nine 
specific competences, encompassing diverse aspects wherein technology can po-
tentially be applied. 

● Professional engagement (organizational communication, online learning 
environments, professional collaboration, digital technologies and school level 
infrastructure, reflective practice, digital life, professional learning through digital 
technologies, professional learning about digital technologies, and computational 
thinking). 

● Digital resources: searching and selecting, creating, modifying, managing 
and protecting, sharing. 

● Teaching and learning: teaching, guidance, collaborative learning, self-
regulated learning, and emerging technologies. 

● Assessment: assessment strategies, analyzing evidence, feedback and 
planning. 

 
14 Digital competence frameworks for teachers, learners and citizens. Available from: 

https://une-voc.unesco.org/home/Digital+Competence+Frameworks/lang=en/id=3#tbar (accessed: 
01.06.2023). 

15 European framework for digitally competent educational organisations. DigCompOrg, 
2015. Available from: https://joint-research-centre.ec.europa.eu/european-framework-digitally-competent-
educational-organisations-digcomporg_en (accessed: 16.07.2023). 
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● Empowering learners: accessibility and inclusion, differentiation and per-
sonalization, actively engaging learners, and blended learning. 

● Facilitating learners’ digital competence: information and data literacy, 
communication and collaboration, content creation, safety and wellbeing, respon-
sible use, problem solving16. 

The competencies span a range of levels, from A1 to C2: A1 represents 
awareness; A2 signifies attempt; B1 denotes usage; B2 involves analysis, reflec-
tion, and redesign; C1 entails support and involvement; and C2 represents initia-
tion and contribution. Teachers are given the opportunity to select the level that 
best aligns with their current digital competence. Following the completion of 
all assessment items, teachers receive an automated report detailing their results 
(A1 – newcomer, A2 – explorer, B1 – integrator, B2 – expert, C1 – leader, C2 – 
pioneer), along with recommendations for improvement and reaching the next 
level of competence. Additionally, they are awarded a certificate and digital badge 
for their participation17. 

SELFIEforTEACHERS offers teachers the ability to establish or join a group, 
plan collaborative learning activities, exchange practices, and track their progress 
over time or compare it to the group and global average outcomes. Numerous 
benefits are associated with this tool, as evidenced by a testimonial from an Irish 
teacher who states, “It is arriving at the perfect moment. As we transition post-
COVID, we are considering how we can meaningfully engage teachers in deve- 
loping their digital capabilities and competence. One major challenge is to have 
a clear understanding of their existing competence level. This tool truly benefits 
teachers”18. However, an important drawback of the tool is its dependency on an EU 
account for usage. 

We hold the belief that designers are continually working on enhancing 
the tool. An example of this is the Knowledge Center Digisprong19, which is a free 
self-reflection tool based on SELFIEforTEACHERS and the DigCompEdu Frame- 
work. Notably, it goes a step further by linking the suggestions in the SELFIE 
report to training courses. Consequently, teachers receive personalized feedback 
along with a defined educational pathway. 

It is crucial to acknowledge that SELFIE for TEACHERS primarily serves 
as a self-reflection tool that presents subjective data and does not provide a com-
prehensive and validated 360-degree assessment of teachers' digital competence. 

Digital Competence Wheel. The Digital Competence Wheel is a practical 
and effective tool that provides a comprehensive evaluation of an individual's 
digital competences. It assesses their strengths and weaknesses in the digital realm 
and offers suggestions for improvement. The process of creating a personal Digi-

 
16 Digital Competence Framework for Educators (DigCompEdu). Available from: 

https://joint-research-centre.ec.europa.eu/digcompedu_en (accessed: 15.11.2023). 
17 SELFIE for TEACHERS. Available from: https://education.ec.europa.eu/news/a-new-toolkit-

for-users-of-selfie-for-teachers (accessed: 15.11.2023). 
18 Ibid. 
19 “Digisprong” of the Flemish Community. Available from: 

https://commission.europa.eu/projects/digisprong-flemish-community_en (accessed: 20.10.2023). 
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tal Competence Wheel takes approximately 15 minutes. Participants are asked 
to respond to a series of 52 questions and rate themselves on a 7-star scale, selecting 
the description that best matches their abilities. The scale ranges from 1 (to a very 
small degree) to 7 (to a very large extent). 

At the conclusion of the assessment, individuals are prompted to select 
a specific job type to compare their answers with others in a similar role and iden-
tify the most crucial competences within the domain of digital literacy. The results 
of the assessment are then generated in the form of the DC wheel and sent to 
the participant's email address. By clicking on any competency within their wheel, 
individuals can access a more detailed explanation of the competence and its cor-
responding score. Each competency summary highlights areas that require im-
provement in order to strengthen overall digital literacy. Furthermore, individuals 
have the opportunity to compare their results with those of other users, gaining 
insight into their relative strengths and areas that necessitate additional effort. 

Additionally, participants receive personalized recommendations in the form 
of a report that lists three competences with the lowest scores. To enhance their 
overall skill set, individuals are encouraged to follow the suggested exercises as-
sociated with these competences. 

The platform offers two subscription options: free and premium. The free 
version provides individuals with a snapshot of their current level of digitalization 
in their professional lives. The premium subscription, however, offers enhanced 
features that include the ability to build individual profiles, gain a comprehensive 
overview of an organization's digital competence levels, integrate the organiza-
tion's learning materials into the platform, establish a direct link between results 
and resources, and monitor personal progress in digital development. 

In the current study, the Wheel was tested by six participants in order to 
conduct further research on the digital competences of lecturers at the University 
of Porto, Perm National Research Polytechnic University, and the University of 
Tyumen. The participants consisted of five professors, comprising 2 males and 
4 females, within the age range of 35–50 years old. These participants represented 
various departments, including Computer Design, Environmental Protection, Pub-
lic Relations, Foreign Languages, Mass Communication, and Educational Studies. 
All participants were provided with the opportunity to utilize the Wheel to evalu-
ate their digital competences. 

Table presents the average results and total scores of the six participants 
across all six areas of competences. The total score indicates the aggregate evalua-
tion of scores across all competences and questions. This score corresponds to one 
of eight levels of digital literacy: levels 1–2 represent the Foundation level, levels 
3–4 signify Intermediate proficiency, levels 5–6 denote Advanced expertise, and 
levels 7–8 indicate Highly Specialized competence. 

In general, the participants exhibited a wide range of total scores, spanning 
from 47% (participant D) to 84% (participant E). A score of 47% corresponds to 
Level 2, where users are capable of independently performing simple tasks with 
some guidance when necessary. A score of 53% at Level 3 indicates that users can 
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complete routine and well-defined tasks, as well as solve straightforward prob-
lems on their own. At Level 4, a score of 67% signifies users' ability to perform 
routine tasks and solve straightforward problems independently. Lastly, scores of 
84% and 83% at Level 6 demonstrate users' proficiency in completing tasks and 
identifying the most appropriate solutions for most problems, while also being 
able to adapt solutions to complex contexts20. 

 
Results of the Digital Competence Wheel test 

Areas A B C D E F 

Information, % 86 62 47 52 85 84 

Communication, % 85 68 78 58 83 79 

Production, % 81 78 34 31 81 86 

Safety, % 75 58 54 46 76 71 

Total score, % 82 67 53 47 84 83 

Level Advanced 6 Intermediate 4 Intermediate 3 Foundation 2 Advanced 6 Advanced 6 

 
Source: compiled by Elizaveta A. Osipovskaya, Svetlana Yu. Dmitrieva, Anastasiia A. Savelyeva. 

 
Regarding specific competences, participant A achieved the highest scores 

in Collaboration (97%), and participant C excelled in Social Awareness (93%). 
Collaboration refers to the ability to coordinate efforts in both traditional and digi-
tal contexts, while Social Awareness implies the demonstration of appropriate be-
havior in social interactions, with an awareness of how technology can influence 
society and social relationships. On the other hand, the lowest scores were ob-
tained in Configuration (Production) by participants C and D, with scores of 14% 
and 8% respectively. Configuration pertains to the ability to adjust applications 
and devices and resolve technical problems21. 

The participants received recommendations on how to improve their indi-
vidual overall scores. Participant A was advised to enhance their competences in 
Law, Health, and Automation, which scored 60, 67, and 73% respectively. Partici- 
pant B's lowest scores were in Media Choice, Search, and Configuration (56, 57, 
58%). Participant C exhibited deficiencies in Configuration, Automation, and 
Search competences (14, 19, 29% respectively). Participant D needed to focus on 
Configuration, Automation, and Health (8, 17, 29%). Lastly, participants E and F 
had their lowest scores in Health and Data Protection. 

Generally, Automation and Configuration displayed the lowest scores among 
the participants. Automation refers to the ability to modify or create digital solu-
tions that can automate tasks, while Configuration involves adjusting applications 
and devices to personal preferences and resolving technical problems or tasks22. 
In our perspective, these skills may be less essential for a university professor who 
teaches subjects such as languages or history, as technical specialists may perform 

 
20 Digital Competence Wheel. Available from: https://digital-competence.eu 
21 Ibid. 
22 Ibid. 
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these tasks more effectively. Conversely, Health, which encompasses caring for 
both physical and mental well-being in a technology and media-driven environ-
ment, is a much more crucial competence for educators who must embrace tech-
nology in their daily lives. 

The testing of the Digital Competence Wheel has revealed numerous evident 
advantages. These include the tool's accessibility, visual and interactive nature, 
user-friendly interface, and provision of credible, reliable, and comprehensive in-
formation regarding an individual's level of digital competence. However, the wheel's 
self-assessment nature may raise concerns about its objectivity when individuals 
take the test. Recommending anonymous usage of the tool could address this issue 
and lead to a more objective assessment of professors' digital competence levels. 

Conclusion. Today, the use of digital technologies empowers teachers and 
facilitates a transformation in their roles. Consequently, educators who possess 
the requisite knowledge and proficiency in technology may supplant those who 
lack such expertise. As digital competencies evolve incessantly, it is imperative 
for instructors to adapt by continuously updating their professional development 
programs. Unfortunately, due to the rapid emergence of new technologies, it is not 
always feasible to maintain pace with these advancements. Hence, training pro-
grams for educators should prioritize the cultivation of creativity in employing 
both established and cutting-edge tools, enabling them to effectively navigate 
novel, uncertain, and intricate scenarios, exemplified by technologies like GPT 
chat or other technological innovations. In essence, these programs should foster 
the development of multidisciplinary competencies, as well as skills in learning 
and innovation. 

One pertinent matter that needs to be addressed in future studies revolves 
around the incorporation of AI in the DigComp Framework. We contend that AI 
should be viewed in a transversal manner, as its impact encompasses information 
interpretation, generation, and security. Nevertheless, an organized approach to AI 
implementation should regard the framework as a modular system, allowing for 
the creation of specialized educational training modules that focus on specific skills. 

SELFIE for School offers a comprehensive depiction of a school environment 
by involving administrators, teachers, and students. Regrettably, its applicability 
in higher education settings is limited, as the questions are tailored to the school-
level context. On the other hand, the Digital Competence Wheel provides a de-
tailed profile of educators and supplies comprehensive information. However, it is 
crucial to acknowledge that the resulting profile may not be entirely objective. 
Therefore, the Wheel should be used in conjunction with other assessment methods. 

One notable drawback of this study is its theoretical nature, compounded by 
a small sample size. Nonetheless, the findings underscore the variance in compe-
tencies among lecturers in different fields, necessitating a focus on cultivating di-
verse skill sets. Future research endeavors could involve faculty members to dia- 
gnose their digital competencies, serving as a basis for proposing targeted training 
programs to address the identified areas of improvement. 
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Аннотация. Постановка проблемы. Активное развитие дистанционных техноло-

гий оказало серьезное влияние на сферу образования и привело к формированию новой 
цифровой образовательной среды в высшей школе. Особенности формирования ино-
язычной компетенции с помощью онлайн-игр стали предметом изучения. Целью иссле-
дования является апробация метода продуктивного использования обучающимися 
высших учебных заведений сервиса LearningApps в процессе обучения иностранным 
языкам. Методология. Основными методами выбрано анкетирование и социологиче-
ский опрос, связанные с внедрением цифровых инструментов в вузе, позволяющие 
оценить отношение всех участников к внедрению онлайн-игр в процесс изучения ино-
странных языков. Результаты. Изучение процесса цифровой коммуникации позволило 
оценить роль геймификации обучения с использованием онлайн-игр с помощью циф-
ровых дидактических платформ. Игровые технологии в цифровой образовательной 
среде показали свою эффективность в подготовке студентов – будущих специалистов  
в различных областях. Применение элементов геймификации активизирует познава-
тельную деятельность обучающихся и поддерживает их интерес к изучаемому предме-
ту. Заключение. Интерактивные игровые тренажеры служат для развития алгоритмиче-
ского мышления обучающихся на уроках иностранного языка. Геймификация процесса 
обучения иностранным языкам с использованием цифрового сервиса LearningApps 
показала, что продуктивное применение данного ресурса позволяет не только ускорить 
процесс автоматизации грамматических навыков, но и развить творческий потенциал 
обучающихся в ходе самостоятельного создания ими онлайн-игр, а также обеспечить 
автономность и индивидуализацию учебного процесса. 

Ключевые слова: высшее образование, цифровая образовательная среда, гей-
мификация, обучающие онлайн-игры, интернет-сервис  
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Abstract. Problem statement. The active development of distance technologies has had 
a serious impact on the field of education and led to the formation of a new digital educational 
environment in higher education. Features of the formation of foreign language competence 
with the help of online games have become the subject of study. The purpose of the study is 
to test the method of productive use by students of higher educational institutions of the 
LearningApps service in the process of teaching foreign languages. Methodology. The main 
methods chosen were questionnaires and sociological surveys related to the introduction of 
digital tools at the university, allowing to assess the attitude of all participants towards the 
introduction of online games in the process of learning foreign languages. Results. The study 
of the process of digital communication made it possible to evaluate the role of gamification 
of learning using online games using digital didactic platforms. Gaming technologies in the 
digital educational environment have shown their effectiveness in training students – future 
specialists in various fields. The use of gamification elements activates the cognitive activity 
of students and maintains their interest in the subject being studied. Conclusion. Interactive 
game simulators serve to develop algorithmic thinking of students in foreign language les-
sons. Gamification of the process of teaching foreign languages using the digital service 
LearningApps has shown that the productive use of this resource allows not only to speed up 
the process of automating grammatical skills, but also to develop the creative potential of stu-
dents in the course of their independent creation of online games, as well as to ensure auton-
omy and individualization of learning process. 
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Постановка проблемы. Внедрение инновационных информационных 
технологий в систему образования идет быстрыми темпами. Одну из наибо-
лее актуальных тенденций развития в этой области представляет собой гей-
мификация [1]. Под геймификацией понимают применение игровых элемен-
тов в различных социальных практиках, преследующих неигровые цели  
[2–4]. В рамках данной статьи мы ограничимся рассмотрением игровых  
элементов, реализуемых в сфере образования при помощи применения  
компьютерных технологий. 

Внедрение игровых элементов в образовательный процесс имеет ряд 
преимуществ. В частности, их использование позволяет активизировать по-
знавательную деятельность обучающихся и поддерживать постоянный ин-
терес к изучаемому предмету. Цифровые ресурсы обеспечивают возмож-
ность в короткие сроки создавать обучающие игровые интернет-инстру- 
менты с привлекательным дизайном, а также быстро обрабатывать данные 
обучающихся, отслеживать их прогресс и генерировать подробные отчеты 
об их успеваемости [5]. Кроме того, исследования показывают, что основ-
ным принципом геймификации является «обеспечение получения постоян-
ной измеримой обратной связи от пользователя, обеспечивающей возмож-
ность динамичной корректировки пользовательского поведения и, как след-
ствие, быстрое освоение всех функциональных возможностей» [6, c. 251]. 
Применение обучающих онлайн-игр способствует автономности и индиви-
дуализации учебного процесса, поскольку, играя в них, обучающиеся могут 
закреплять изученный на аудиторных занятиях материал без поддержки 
преподавателя и выполнять задания неограниченное, необходимое для каж-
дого студента индивидуальное количество раз до полного усвоения темы  
в удобное время. 

Однако геймификация образования за счет применения информацион-
ных технологий имеет, на наш взгляд, и ряд существенных недостатков.  
К ним относятся большие затраты времени со стороны преподавателя на со-
здание игровых образовательных ресурсов. Кроме того, используя онлайн-
игры, обучающиеся, как правило, выполняют задания репродуктивного типа 
и не имеют возможности развивать свой творческий потенциал, что проти-
воречит одной из ключевых задач высшего образования, направленного на 
воспитание творческой личности, способной воплотить имеющиеся знания и 
навыки в создании инновационных продуктов. 

Применению игровых элементов в учебном процессе в последнее время 
было посвящено большое количество научных работ [7–9] однако проведенное 
нами исследование показывает, что оно до сих пор не стало неотъемлемой 
частью процесса обучения в некоторых российских вузах. Цель исследо- 
вания ‒ апробация метода продуктивного использования обучающимися 
высших учебных заведений сервиса LearningApps в процессе обучения ино-
странным языкам. Предпосылкой проводимого исследования явилась мысль 
о том, что формирование грамматического навыка требует большого количества 
повторений, на что, во-первых, не хватает времени во время аудиторных 
занятий, а, во-вторых, выполнение большого количества упражнений на 
автоматизацию грамматического материала утомительно и часто демотивирует 
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студентов. Игровая форма тренировки грамматики могла бы решить данную 
проблему. Для этого существуют простые в использовании и доступные ин-
струменты, например, такие онлайн-платформы, как LearningApps, Quislet, 
Wordwall и др. В данном исследовании ограничимся использованием только 
платформы LearningsApps, поскольку она представляет собой бесплатный и 
простой в использовании сервис, а также предоставляет возможность созда-
вать игры разных типов. 

Теоретической базой исследования послужили научные труды О.Ю. За-
славской, В.В. Гриншкуна, И. Колосовской, Д. Степановой, И.В. Шалыги-
ной, Г.Л. Шаматоновой и И.Ф. Албеговой по общей теории информатизации 
системы образования в целом и, в частности, высшей школы [10–14]; а так-
же работы К.В. Сафонова, Е.А. Ищуковой, В.В. Золотарева, А.Л. Назаренко, 
В.А. Колено, Е.В. Филатовой, А.М. Бессмертного, И.В. Гаенковой, посвя-
щенные внедрению игровых техник в процесс образования [15–18]. 

Методология. В основе данного исследования лежит педагогический 
эксперимент, сопровождаемый предварительным анкетированием, проводи-
мым с целью определения степени интереса обучающихся к применению 
игровых онлайн-инструментов в образовательном процессе и степени рас-
пространенности их использования, а также итоговым анкетированием, по- 
зволяющим выявить субъективную оценку обучающимися процесса само-
стоятельного создания онлайн-игр. 

В эксперименте участвовали смешанные группы обучающихся из Рос-
сии, Казахстана и Белоруссии 1–3 курсов бакалавриата Высшей школы 
международных отношений Санкт-Петербургского политехнического уни-
верситета Петра Великого, изучающие немецкий язык как второй иностран-
ный. Участники эксперимента владеют немецким языком на уровне А1-В2.  

В ходе входного анкетирования участникам эксперимента были заданы 
следующие вопросы:  

1. Любите ли вы играть в онлайн-игры? 
2. Применяются ли в вашем вузе в ходе учебного процесса онлайн-

игры?  
3. Хотели бы вы изучать грамматику иностранного языка с помощью 

онлайн-игр?  
4. Создавали ли вы когда-нибудь сами компьютерные игры?  
5. Было бы вам интересно самостоятельно создать онлайн-игру по 

иностранному языку? 
Далее с участниками проекта был проведен педагогический экспери- 

мент, в ходе которого студентам было сначала предложено поиграть в уже 
готовые игры по ранее пройденным грамматическим темам, созданные на 
платформе LearningsApps, что позволило познакомить обучающихся с воз- 
можностями данной платформы и разными типами игр, представленными на 
ней. После этого участникам проекта было показано, как самим создать 
игры различного типа на платформе LearningsApps. Затем обучающимся 
было предложено создать онлайн-игру любого типа минимум из 10 заданий 
по одной из пройденных грамматических тем и прислать ее преподавателю. 
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При этом обучающиеся могли выбрать сами, выполнять им эту работу 
индивидуально или в парах. 

В заключение был проведен анализ полученных игр, при котором учи-
тывались такие критерии, как общее количество полученных в ходе экспе-
римента игр; количество игр, пригодных для дальнейшего использования  
в учебном процессе; выбранный обучающимися тип игры; количество зада-
ний в игре; количество и характер допущенных в играх ошибок; количество 
времени преподавателя, ушедшее на объяснение и исправление ошибок, до-
пущенных обучаемыми в созданных ими играх. Проведенный анализ позво-
лил сделать вывод о целесообразности дальнейшего использования метода 
самостоятельного составления онлайн-игр по грамматике в учебном процес-
се. Кроме того, студентам была предоставлена возможность апробировать 
созданные их одногруппниками игры, отобранные и при необходимости 
предварительно исправленные преподавателем. 

По итогам эксперимента было проведено анкетирование на выходе, 
включающее следующие вопросы: 

1. Было ли вам интересно создавать онлайн-игру? 
2. Удалось ли во время создания онлайн-игры лучше понять и/или за- 

помнить правило, которое с ее помощью отрабатывалось? 
3. Какие сложности возникли в процессе составления игры? 
4. Хотели бы вы в будущем на уроке иностранного языка играть  

в онлайн-игры? 
5. Хотели бы вы в будущем самостоятельно создавать онлайн-игры по 

иностранному языку? 
Результаты и обсуждение. Результаты входного анкетирования показы-

вают, что подавляющее большинство участников проекта проявляют интерес 
к онлайн-играм и хотели бы изучать грамматику иностранного языка с их 
помощью. При этом только 15 % респондентов считают, что онлайн-игры 
достаточно часто применяются в ходе учебного процесса в вузе. Однако 
лишь 51,4 % опрошенных хотели бы самостоятельно создать онлайн-игру по 
иностранному языку и только 15 % ранее уже создавали онлайн-игры (рис. 1). 

Анализ данных, полученных в результате проведения педагогического 
эксперимента, показывает, что из 43 обучающихся, участвовавших во вход-
ном анкетировании, лишь 58 % создали онлайн-игру. Создавать игры обу-
чающиеся предпочли в парах, только 36 % обучающихся выбрали самостоя-
тельную работу над проектом, из чего можно заключить, что студенты чув-
ствовали определенную неуверенность при выполнении данной деятель- 
ности и нуждались в поддержке и консультации. В общей сложности в ходе 
эксперимента обучающимися было создано 19 игр, 84 % из них при необхо-
димой доработке оказались пригодными для использования в учебном про-
цессе, что является одним из свидетельств эффективности данного метода.  
В 74 % полученных игр было, как и предлагалось преподавателем, 10 зада-
ний, в 21 % игр – меньше 10 заданий, в 5 % – больше 10. Этот факт позво- 
ляет сделать вывод о том, что самостоятельно создать онлайн-игру было для 
обучающихся достаточно сложным заданием. Обучающиеся выбрали раз-
ные типы игр по оформлению, однако следует заметить, что превалируют, 
по сути, тестовые задания, предполагающие выбор правильного из несколь-
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ких предложенных ответов. Мы считаем, что тестовый тип задания является,  
с одной стороны, наиболее привычным в академическом контексте, а, с дру-
гой стороны, наиболее простым, ввиду чего обучающиеся отдали предпо-
чтение в его пользу. Также на выбор типа задания обучающимися, скорее 
всего, повлияла привлекательность дизайна и разнообразие игр тестового 
типа (рис. 2, 3). Только 20 % из полученных игр не пришлось дорабатывать, 
что является однозначным показателем необходимости сопровождения пре-
подавателем процесса самостоятельного создания онлайн-игр обучающими-
ся, как минимум, на начальном этапе. Однако количество допущенных в он-
лайн-играх ошибок было в среднем невелико: 3–5 ошибок на игру. 

 

 
 

Рис. 1. Результаты входного анкетирования участников эксперимента 
«Онлайн-игры в процессе изучения иностранного языка» 

 
Источник: создано Н.А. Каталкиной, Н.В. Богдановой. 

 

 
 

Figure 1. Results of an entry survey of participants in the experiment 
“Online games in the process of learning a foreign language” 

 
Source: created by Natalija A. Katalkina, Nadezhda V. Bogdanova. 
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Рис. 2. Скриншот онлайн-игры «Dativ-Akkusativ» сервиса LearningsApps 
Figure 2. Screenshot of the online game “Dativ-Akkusativ” from the LearningsApps service 

 
Источник: создано Н.А. Каталкиной, Н.В. Богдановой. 
Source: created by Natalija A. Katalkina, Nadezhda V. Bogdanova. 

 
Кроме того, в пользу применения данного метода свидетельствует тот 

факт, что доработка игры, включающая просмотр исходного варианта препо-
давателем, устное объяснение допущенных ошибок, исправление их обучаю-
щимися и перепроверку преподавателем, занимает 5–7 минут, а создание ана-
логичной игры преподавателем занимает в среднем 15–30 минут. Таким обра-
зом, создание онлайн-игр обучающимися позволяет решить, как минимум, 
три задачи: в крайне сжатые сроки осуществить контроль степени усвоения 
обучающимися изучаемой грамматической темы, объяснить им непонятые 
моменты, а также получить дополнительные методические материалы. 

В созданных в ходе эксперимента онлайн-играх не было допущено ни 
одной ошибки на целевую грамматическую тему. Данный факт свидетель-
ствует об эффективности данного метода при освоении грамматического ма-
териала. В заданиях студентами допускались, прежде всего, пунктуацион-
ные и лексические ошибки, а также ошибки на неотрабатываемые в данной 
игре целенаправленно грамматические темы. Также были зафиксированы 
методические ошибки (например, в тестовом задании было предложено бо-
лее одного правильного варианта, тогда как, согласно заданию, выбрать 
нужно было только один). 

По итогам педагогического эксперимента было проведено анкетирова-
ние на выходе, которое показало, что 69,2 % опрошенных проявили высокий 
интерес к процессу самостоятельного создания онлайн-игры, тогда как 7,7 % 
респондентов это задание совершенно не заинтересовало (рис. 4). При этом 
84,6 % участников эксперимента удалось лучше понять отрабатываемое  
в онлайн-игре грамматическое правило. Подавляющее большинство обуча-
ющихся указало, что в процессе создания онлайн-игры у них не возникло 
никаких сложностей. В единичных случаях были названы такие трудности, 
как нехватка времени, уточнение контекста предложения, создание дистрак-
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торов в тестовых заданиях и отсутствие интереса. Несмотря на то что только 
68 % респондентов готовы в будущем самостоятельно создавать онлайн-игры 
по иностранному языку, 96,2 % опрошенных хотели бы и далее использо-
вать онлайн-игры в учебном процессе. 

 

 
 

 
 

Рис. 3. Скриншот онлайн-игр «Кто хочет стать миллионером» и «Вставь пропуски» 
сервиса LearningsApps 

Figure 3. Screenshot of the online games “Who Wants to Be a Millionaire”  
and “Fill in the Blanks” from the LearningsApps service 

 
Источник: создано Н.А. Каталкиной, Н.В. Богдановой. 
Source: created by Natalija A. Katalkina, Nadezhda V. Bogdanova. 
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Рис. 4. Результаты итогового анкетирования участников эксперимента 
«Онлайн-игры в процессе изучения иностранного языка» 

 
Источник: создано Н.А. Каталкиной, Н.В. Богдановой. 

 

 
 

Figure 4. Results of the exit survey of participants in the experiment 
“Online games in the process of learning a foreign language” 

 
Source: created by Natalija A. Katalkina, Nadezhda V. Bogdanova. 
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в вузе и хотели бы чаще играть в онлайн-игры на уроках иностранного язы-
ка. Участники проекта также проявили достаточно высокий интерес к само-
стоятельному созданию онлайн-игр по пройденным грамматическим темам. 
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нии на платформе LearningsApps требует от обучающихся развитой языко-
вой компетентности, а также определенных методических навыков, что сви-
детельствует о необходимости сопровождения данного процесса на началь-
ном этапе со стороны опытного преподавателя. Самостоятельное создание 
онлайн-игр позволило обучающимся лучше понять и закрепить изучаемое 
грамматическое правило, а преподавателю – сократить время на разработку 
дополнительных методических материалов. 

Проведенный эксперимент свидетельствует о предпочтительности со-
здавать онлайн-игры в парах, что позволяет обучающимся не только обме-
ниваться знаниями и опытом, но и укреплять социальные связи в коллекти-
ве. Тот факт, что 52 % участников эксперимента не создали онлайн-игру,  
а 16 % обучающихся, участвовавших в эксперименте, не смогли создать 
пригодную для использования в учебном процессе онлайн-игру, показывает, 
что данный метод работы подходит не для всех обучающихся, но позволяет 
обеспечить дифференциацию в учебном процессе, при которой склонные  
к самостоятельной творческой деятельности и обладающие достаточно вы-
сокой языковой компетентностью обучающиеся составляют онлайн-игры,  
а не склонные к продуктивной деятельности студенты в них играют. Кроме 
того, мы считаем, что в любом случае всем обучающимся было полезно по-
знакомиться с продуктивным использованием платформы LearningsApps, 
которая может послужить инструментом для самообучения не только ино-
странным языкам. Обучение иностранным языкам как устойчивый процесс 
может быть обеспечено путем овладения студентами учебно-познавательной 
компетенцией. Представленная модель обучения коррелирует с постулатами 
философии образования относительно сущности и содержания обучения  
в современном информационном обществе [19]. Самостоятельное создание 
обучающимися онлайн-игр по грамматике иностранного языка с использо-
ванием сервиса LearningsApps способствует развитию языковой, медийной, 
методической и социокультурной компетенций, а также может обеспечивать 
дифференцированное обучение в гетерогенных группах и служить сред-
ством мотивации к изучению иностранного языка и развития творческих 
способностей обучающихся. 
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The use of animation tools in the media space  
of the “Library Night” for the development 

of master’s students’ teamwork skills1 
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Abstract. Problem statement. The modernization of library education involves the ability 
to use information tools, in particular computer animation, in working on projects. The maturity 
of teamwork skills largely determines the professional self-realization of multifunctional li-
brarianship specialists. The study aimed at substantiating the effectiveness of using animation 
tools in the media space of the “Library Night” event to develop the teamwork skills of master’s 
students. Methodology. Theoretical and methodological analysis and generalization are used 
to determine the content and problems of developing teamwork skills in library and information 
education, and the inclusion of animation tools in the implementation of media projects. 
The Renderforest platform is used to develop didactic animation. The study involved 68 un-
dergraduates from the Orel State Institute of Culture. The study of animation tools and their use 
for designing the media space of the library is implemented within the framework of classes 
in the discipline “Information Technologies in Science and Education”. The authors use V. Stefan-
son's methodology to assess the level of teamwork skills of master's students. With its help, 
the levels of their development, interconnected with personality qualities, are determined. For statisti-
cal processing, Pearson's chi-square test and Fisher's method (angular transformation) were used. 
Results. The ideas of a methodological approach are formulated, reflecting the necessary changes 
in the system of training specialists in library science, taking into account the digitalization of 
library and information services. The didactic potential of animation tools for improving the quality 
of library education, and, in particular, for developing the teamwork skills of undergraduates 
has been clarified: developing the ability to listen to the alternative opinions of other team mem-
bers, accept the standards and values of the group, and follow the social and moral-ethical 
norms of the team. Statistically significant differences in the qualitative changes that occurred 
in the didactic system were determined. Conclusion. The use of animation tools in the media 
space of the “Library Night” event contributes to the development of teamwork skills among 
master’s students: new opportunities for collaboration and project activities, innovative work 
experience, etc. However, some factors complicate the process of team building in the media 
space of libraries: the lack of clear leadership in the library, the lack of communication be-
tween employees, the weak motivation, and low social status of the profession. 
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Аннотация. Постановка проблемы. Модернизация современного библиотечного 

образования предполагает умения применять средства информатизации, в частности ком-
пьютерной анимации, в работе над проектами и навыки командной работы. Их сформи-
рованность во много определяет профессиональную самореализацию многофункциональных 
специалистов библиотечного дела. Исследование направлено на обоснование эффективности 
использования средств анимации в медиапространстве акции «Библионочь» для развития 
навыков командной работы обучающихся магистратуры. Методология. Применяется 
теоретико-методологический анализ и обобщение при определении содержания и про-
блем развития навыков командной работы в библиотечно-информационном образовании, 
включения средств анимации в реализацию медиапроектов. Для разработки дидактической 
анимации используется платформа Renderforest. В исследовании задействовано 68 ма-
гистрантов Орловского государственного института культуры. Изучение средств анима-
ции и применение их для проектирования медиапространства библиотеки реализовано 
в рамках занятий дисциплины «Информационные технологии в науке и образовании». 
Для оценки сформированности навыков командной работы обучающихся магистратуры 
использована методика В. Стефансона. С ее помощью определены уровни их развития, 
взаимосвязанные с качествами личности. Для статистической обработки применены критерий 
хи-квадрат Пирсона и метод Фишера (угловое преобразование). Результаты. Сформули-
рованы идеи методического подхода, отражающего необходимые изменения в системе 
подготовки специалистов библиотечного дела с учетом цифровизации библиотечно-
информационного обслуживания. Уточнен дидактический потенциал средств анимации 
для повышения качества библиотечного образования, в частности для развития навыков 
командной работы магистрантов: умений прислушиваться к альтернативному мнению 
других членов команды, принимать стандарты и ценности группы, следовать социальным 
и морально-этическим нормам коллектива. Определены статистически достоверные различия в 
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качественных изменениях, произошедших в дидактической системе. Заключение. Использо-
вание средств анимации в медиапространстве акции «Библионочь» способствует формиро-
ванию навыков командной работы обучающихся магистратуры: новые возможности 
коллаборации и проектной деятельности, инновационный опыт работы и т. д. Однако 
существуют факторы, осложняющие процесс командообразования в медиапространстве 
библиотек: отсутствие четкого лидерства в библиотеке, недостаток коммуникации между 
сотрудниками, слабая мотивация, низкий социальный статус профессии. 

Ключевые слова: библиотечно-информационное обслуживание, средство инфор-
матизации, совместная деятельность, читательская грамотность, цифровая библиотека, 
медиапроект, Renderforest 
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Problem statement. According to UNESCO experts, books play a key role 

in ensuring the accessibility, dissemination and development of education, science, 
culture, and information throughout the world1. Supporting the development of 
reading literacy and the introduction of digital technologies in library and information 
activities, UNESCO advocates creativity, diversity and equal access to knowledge 
in all areas of its activities: from global actions (for example, the “Network of 
Creative Cities”, the exhibition “Russia in World Heritage”: cultural monuments 
registered with UNESCO”, etc.) to promoting the spread of library and infor-
mation interaction using mobile devices. 

Under these conditions, in 2012, the “Library Night” project was launched. 
Looking at the successful experience of holding a “Night at Museums,” the library 
community and the Association of Cultural Managers initiated a similar campaign 
for libraries to attract as many visitors as possible. And also, to create new formats 
of communication with the younger generation. The date of the first “Library Night” 
is April 20. It was chosen for World Book and Copyright Day on April 23rd. Now 
the action is traditionally held on the last Friday of April. 

Another example of the active involvement of information technology in li-
brary services is the Russian State Library. It works as a real cultural and infor-
mation center: lectures and master classes, “digital exhibitions” and concerts are 
held here. It is obvious that the main library of the country not only preserves tra-
ditions but moves with the times, which means that the organization of its media 
space is a guideline for other libraries. 

 
1 IFLA/UNESCO Public Library Manifesto – 2022. Russian State Library. Available from: 

https://www.rsl.ru/ru/about/partners/proforganisations/ifla/manifest-ifla-yunesko-o-publichnoj-
biblioteke-2022 (accessed: 10.12.2023). 



Mamaeva E.A. et al. RUDN Journal of Informatization in Education. 2024;21(2):209–226 
 

 

212                  EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY 

X. Zheng, A. Lang, and D. R. Ewoldsen note the need to develop the crea-
tive skills of readers based on creative laboratories created in libraries using their 
library and information resources [1]. 

On September 21, 2021, on the website “novayabiblioteka.rf” of the Minis-
try of Culture of the Russian Federation, a new project for public municipal libra- 
ries within the creative industries “Genius of Loci” was launched. The project is 
aimed at improving modern infrastructure for the development of the creative 
economy and digitalization of regions, preserving cultural heritage and unique 
features of Russian territories, and creating new intellectual products. N.I. Gendi-
na, E.V. Kosolapova, D.D. Rodionova, and L.N. Ryabtseva analyze the relevant 
experience when, as part of information projects, master classes are held on creating 
postcards and photo frames using the technique of scrapbooking, topiary, and de- 
corating bouquets from sweets and fruits using the suite design technique, creating 
media resources (blogs, video films, audio recordings) [2]. 

A. Dolgireva, T. Balina, and A. Levitskaya point out that video materials 
developed to support the work of libraries make it possible to reveal the main pe-
riods and facts related to history, highlight the contribution of prominent residents 
of a particular city to its formation, and contribute to solving current problems. 
development issues in the tourism and cultural spheres through the creation of high-
quality media content [3]. 

According to the conclusions of N.E. Mikhalchuk, the main goal of a library 
in the emerging digital society is to become more accessible to readers. People 
increasingly trust the recommendations of their contacts and the data of their sub-
scriptions from social networks [4]. 

J. Onunga points out that there is a need to take libraries to a new level [5]. 
Nowadays, it is not enough for a library to simply offer its services in a traditional 
format. Bender, S.M. concludes that in conditions when readers are massively 
turning into remote users; when there is a global alienation of the audience from 
the book, teams of librarians need to find a new model of interaction with readers. 
It is necessary to actively position libraries, and thereby promote their services, 
reading, and books on various media platforms. Including with the help of artifi-
cial intelligence [6]. 

The implementation of all the above projects is successful largely because it 
was possible to create and develop a creative media space in the libraries and form 
a team of like-minded people (readers, employees of information and bibliographic 
departments, representatives of state and municipal structures, sponsors). 

As noted, by E. Grakova, M. Maslakova, and T. Dalganova, relying on 
the principle “from simple to complex,” a novice librarian (and then a team of like-
minded people) will eventually be able to reach library heights, turning the library 
into a single information space [7]. 

The substantiation of the thesis that, in addition to teachers, teaching media 
and information literacy to children, adolescents and young people can be taught, 
with additional training, by representatives of such a popular profession as librarians, 
is presented in the work of I. N. Gendina [8]. The author highlights both the strengths 
and weaknesses of librarians in designing and directly working in the media space. 
Librarians are well-versed in the variety of information resources, know the tech-
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niques of information retrieval in traditional and electronic communication envi-
ronments, and are proficient in methods of data analysis and synthesis. 

In the conditions of the predominance of Internet communications, commu-
nication with a “real” person is beginning to be valued more and more highly. 
That is why cultural institutions today are developing new forms of working with 
visitors in real time. However, librarians lack their psychological and pedagogical 
training, knowledge of the principles and algorithms for working with software 
for creating audio and video materials. In addition, many specialists do not have 
sufficient experience in project management, including those based on modern 
digital technologies. 

N.E. Belyaeva and A.L. Esipov make a well-founded conclusion that the in-
creasing trends in the digital transformation of society determine the need to moder- 
nize the professional training of library personnel [9]. Library education is faced 
with the task of preparing a multifunctional specialist who has a confident com-
mand of printed and digital materials, combining work with content and services. 

According to N.S. Redkina, professional training of library specialists re-
quires the development of the following competencies: digital literacy, or tech-
nical knowledge; working with information and cognitive overload; flexibility and 
adaptability; continuous learning and personal development; emotional intelli-
gence and social skills; skill to work in a team; understanding the generation gap; 
high-level digital ethics [10]. 

N. Saratovtseva, O. Kozlova, O. Vaganova, O. Chernei, and Zh. Smirnova 
make a reasonable conclusion that “the ability to work in a team” is a professional 
competence. The ability to work in a team, in their opinion, acts as a general cul-
tural, universal, professional, supraprofessional, and systemic competence [11]. 

S.U. Salynina also points to the potential of animation and didactic animation 
to improve the quality of training of specialists in the socio-cultural sphere [12]. 

E.R. Sukiasyan actively reflects on the difficulties of training modern libra- 
rians for bachelor’s and master’s degrees [13]. The scientist, diagnosing the situa-
tion in universities and libraries, points to the crisis in the field of library educa-
tion and personnel problems affecting digital libraries. The author notes that they 
are interconnected. And, another failure of universities is reflected in the work of 
the country’s library system. On the other hand, there must be support and trust of 
the library staff in the application of innovations. Innovative technologies, in par-
ticular supported by information technology, and teamwork should be taught at 
a professional level within the framework of master's studies. 

Analysis of the above scientific works allows us to identify a problem asso-
ciated with the need for additional study of the development of teamwork skills of 
master's students using animation in the media space of the “Library Night” event. 

The article presents a study aimed at substantiating the effectiveness of 
using animation tools in the media space of the “Library Night” event to develop 
the teamwork skills of master’s students. 

Methodology. A theoretical analysis of approaches to clarifying the essence 
of teamwork has been carried out, the problems and advantages of joint infor-
mation activities have been studied, as well as methods for its implementation and 
prospects for the automation of library services. 
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The experience of organizing and conducting the Russian event “Library 
Night” in different cities of the country was studied: Moscow (Russian State Li-
brary), Kirov (Regional Library named after A. I. Herzen), Orel (Orel Regional 
Library named after I. A. Bunin), etc. The following types of media resources 
have been identified that are involved by libraries to enhance information interac-
tion: websites and social networks; blogs; forums; dating websites; virtual games; 
geosocial services, didactic animation, etc. All of these can be considered ele-
ments of the media space, including those that construct it. 

Animation is actively used in the activities of libraries, the media spaces of 
which were analyzed. Not a single meeting with readers or conference is complete 
without a visual presentation of information and data. 

Animation tools analyzed: TVPaint, Blender, Krita, OpenToonz, Multator, 
Renderforest, Animatron. Criteria for comparison: cost (availability of a free peri-
od of use) and the ability to pay with a card from Russian banks; interface 
complexity; software requirements; creation of 2D/3D animation, diagrams, and 
presentations; quality of designed rollers; possibility of use in the media space of 
the library. 

Based on these criteria and taking into account the capabilities of the Orel 
State Institute of Culture (hereinafter referred to as OGIC), the Renderforest ser-
vice was selected. The study involved 68 undergraduates in the field of study – 
51.04.03 Social and cultural activities. Profile: Project management in the socio-
cultural sphere. The study of animation tools and their use for designing the media 
space of libraries is carried out both in classes in the discipline “Information 
Technologies in Science and Education” and as part of industrial practice. 

To assess the level of teamwork skills of master's students, the methodology 
of V. Stefanson was used2. With its help, the levels of their development, inter-
connected with personality qualities, were determined. The technique consists of 
60 statements that are grouped into 6 main tendencies of human behavior in a real 
group: dependence, independence, sociability, unsociability, acceptance of “struggle” 
and “avoidance of struggle.” Testing time on average: 20–30 minutes. Tendencies 
are calculated for each of the paired pairs (dependence – independence, sociability – 
unsociability, acceptance of “struggle” – avoidance of “struggle”). 

Personality qualities: dependence/independence from the opinion of the group, 
sociability/unsociability, acceptance of “struggle”/avoidance of “struggle”. 

According to the first and second criteria, the level is “high” if the master’s 
student scores from “+20” to “+10” points; level “average” – from “+9” to “–3”; 
and from “–4” to “–20” the level is “low”. 

For the third criterion, the level is “medium” if the undergraduate receives 
from “+9” to “–9”, and “low” – from “–10” to “–20”. 

The average age of the respondents was 24 years (60% girls and 40% young 
people). 

Statistical processing of the results was performed using Pearson's χ2 (chi-
square) test. 

 
2 The “Q-sorting” technique (V. Stefanson's questionnaire). Available from: 

http://www.kgau.ru/distance/mf_01/psi-ped/pril_21.html (accessed: 01.02.2024). 

http://www.kgau.ru/distance/mf_01/psi-ped/pril_21.html
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The assessment of team projects created using animation tools and aimed at 
inclusion in the “Library Night” media space was carried out by a group of 5 experts: 
the head of the department of digital technologies, a teacher of the discipline, 3 re- 
presentatives of city libraries supervising the Russian event. Team projects were 
assessed according to the following criteria: compliance with the “Library Night” 
theme (5 points), use of digital technology resources (8 points), uniqueness of the 
results (7 points), presentation of the project in the form of a report and video 
demonstration (5 points), reflection of the contribution of each participant teams 
working on animation (5 points). The final result of the project is the arithmetic 
average according to the estimates of all experts. 

Thus, based on the results of the expert discussion, master’s students could 
receive from 0 to 30 points for a team animation project. The final result was de-
termined as follows: “passed” – from 16 to 30 points, if less than 16 points, then 
“failed”. 

Statistical processing of the design work results was carried out using the 
Fisher criterion (angular transformation). 

Results and discussion. In the modern world, professional skills have long 
been not limited only to technical knowledge. Soft skills are becoming increasing-
ly important for a successful career in any field, including library and information 
science. R.B. Pagore and U.K. Singh note that soft skills can be developed and 
improved through practice and training. They are not innate abilities, but rather 
skills that can be developed and applied in one's work and daily life [14]. 

N.S. Redkina analyzes the importance of soft skills for a librarian [10]. 
N.I. Gendina, E.V. Kosolapova, D.D. Rodionova, and L.N. Ryabtseva highlight 
the reasons for which specific soft skills are important for a librarian and why [2]: 

1. Ability to work with information. Look for it, analyze it, and draw informed 
conclusions. This also includes computer literacy. 

2. Communication. Librarians need to have good communication skills. They 
must be able to explain information clearly, help visitors find the materials they 
need, and answer their questions. In addition, librarians must be willing to listen 
and understand patrons' needs and requests. 

3. Leadership. Librarians may hold leadership positions in the library and 
should have leadership skills. They must be able to organize and lead a team, de- 
legate tasks and motivate colleagues to achieve common goals. 

4. Time management and work organization. Librarians must be organized 
and be able to manage their time effectively. They should be ready to prioritize tasks 
and plan their work. Be prepared for unexpected changes in schedule or priorities. 

5. Teamwork. Librarians often work in teams with other colleagues. They 
must be able to collaborate effectively, share information and ideas, solve prob-
lems together, and achieve common goals. 

Competence “ability to work in a team” (team orientation), according to the 
findings of N. Saratovtseva, O. Kozlova, O. Vaganova, O. Chernei, Zh. Smirnova, 
is closely related to the readiness for joint creativity, the ability to interact, emo-
tional intelligence, glocality, and adaptability [11]. Co-creation involves a combi-
nation of communication skills and the ability to co-create. 
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All of these soft skills help librarians to be successful in their work and pro-
vide quality service to library visitors. Developing and applying these skills 
helps librarians perform their duties effectively and create a positive atmosphere 
in the library. 

All cultural institutions need to create and develop their digital content, and 
libraries are no exception. Often, small libraries in small towns and villages have 
limited resources and do not allow them to meet such requirements of the new 
time. 

By media space, according to M. Tunay, we will understand the electronic 
environment, the interweaving of social networks, audio resources, visual images, 
and the focus of modern digital platforms and platforms [15]. In this space, people 
interact with each other, communicate, create and perceive a variety of types of 
content: text, audio, and visual. This space not only responds to events and phe-
nomena of the real world, but also lives according to its internal laws, competing 
for the attention of a group subscriber, a site user, or a blog reader. The library 
also needs to discover these laws by presenting the essence and structure of 
the media space in a single, coherent system. 

The all-Russian event “Library Night” is one of the options for organizing 
the corresponding media space. An annual reading festival that takes place 
throughout Russia. On this night, libraries, museums, galleries, bookstores, art 
spaces and clubs across the country open their doors to visitors beyond normal 
opening hours. “Library Night” offers new forms of professional cooperation be-
tween libraries and other cultural institutions and public organizations. The goal 
of “Library Night” is to show that a library is not only a place where you can bor-
row books, but also a cultural, information, and communication center for perso- 
nal development. 

Let's consider the features of organizing such a library media structure with 
the support of animation tools, which will allow the library to reveal its creative 
potential, attract and retain an audience, and use effective promotion tools. 
And based on the totality of all conditions, to promote the formation of teamwork 
skills, as one of the sought-after soft skills, among its employees. 

Experimental work in teams on animation projects for the “Library Night” 
media space was organized among OGIC students. Master's program – 51.04.03 
“Social and Cultural Activities”. The direction (profile) of training – “Project 
Management in the Socio-Cultural Sphere”. 68 undergraduates were involved in 
the study. 

The study of animation tools and their use for designing the media space of 
libraries is implemented, first of all, in classes in the discipline “Information 
Technologies in Science and Education.” 

To master the discipline, students use the knowledge and skills developed 
during the study of the subject area “Information and communication technologies 
in the activities of cultural institutions.” Mastering this discipline is the basis for 
subsequent master’s research work. The main types of activities that a master's 
degree graduate should be able to perform at the proper level are systematic ana- 
lysis of socio-cultural activities in the digital space; conducting independent re-
search work, managing the research work of scientific teams; development of cur-
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rent trends, organization, conduct and implementation of scientific research re-
sults in the media sphere and socio-cultural activities; conducting sociological and 
pedagogical research in connection with the tasks of improving the media space of 
cultural institutions, optimizing the processes of personal growth of participants in 
information activities; collecting empirical information, conducting experimental 
activities and diagnosing their pedagogical effectiveness in the process of activity. 

Sample topics for classes preceding the study of media technologies: “Ways 
of development of information systems. Hardware and software in new infor-
mation technologies. Computer technical means. Computer software. Operating 
system. Machine graphics. Technology for working with graphic documents. Pro-
cessing text documents. Rules for working with spreadsheets. Technology for pre- 
paring and conducting electronic presentations.” 

Sample topics for reports/abstracts, grades “passed/failed”, which will also 
be used for initial diagnostics: “Rules for the preparation, placement, and use of 
electronic publications on the Internet. Indexing documents on the Internet. Glos-
sary of terms. Search engine files. Search languages. Relevance of the information 
found. Russian search engines and systems.” 

The main goal of the experiment is to test the didactic potential of animation 
tools used in the media space of the “Library Night” event to develop the team-
work skills of master’s students. 

At the first stage of the experiment, the essence of the “ability to work in 
a team” phenomenon, and the advantages and disadvantages of using ICT tools 
to enhance various areas of library services were clarified. The activities and re-
sults of the use of information technology in the work of libraries at various 
levels are analyzed. Russian and foreign experience in using animation tools 
to form the media space of cultural institutions has been studied. 

During the analytical work, the Renderforest service was also selected. 
As a platform that best meets the criteria of an effective library media space and 
the capabilities of OGIK. 

Here, an initial diagnosis was carried out on the level of development of 
teamwork skills of master's students using the algorithm of V. Stefanson's metho- 
dology. When assessing the educational achievements of respondents, grades on 
reports were taken into account (their topics were indicated earlier). 

Thus, it was possible to select 68 undergraduates, from whom the control 
and experimental groups were formed. Each has 34 people. 

At the second stage of the experiment, the stages and essence of organizing 
teamwork on animation projects for the “Library Night” media space were deter-
mined. 

Stage I. Study of multimedia technology, examples of software, and socio-
cultural projects based on multimedia. Including to support the format of the “Li-
brary Night” event. 

Animation in the presented study is a technology that, with the help of in- 
animate and motionless objects, allows you to create the illusion of movement and 
life in the information library space. The concept of animation in multimedia in-
cludes programs for creating and processing video images and 3D graphics. 
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Studying a specific software tool. Next, we will present an algorithm for 
creating the first animation in the Renderforest service. It is a feature-rich cloud-
based “design without a designer” platform. It is suitable for creating 2D/3D ani-
mations, diagrams, presentations, training and other videos. Renderforest func-
tionality allows you to quickly create SVG/PNG logos based on machine learning 
algorithms, as well as design website designs. 

There are ready-made video templates, and you can download personal lay-
outs. With a large number of editable charts with animation effects powered by 
Renderforest, it's easy to create complex infographics. As you enter data, graphs 
and charts are updated. Advantages: cloud service, menu available in Russian; 
applications for Android and iOS; choice of the BBC and other reputable media. 
Disadvantages: simple, identical icons and illustrations (but there are many of 
them); You cannot render the video on another device/in a different size; You 
cannot combine or change animations. 

1. Follow the link (https://www.renderforest.com/ru/#Videos) and get to the 
main page of the Renderforest website. Click on the “start for free” button. 

2. A pop-up window appears where we see the following services for creat-
ing animation: video, website, logo, mockup, graphics. Select the “Video” service. 

3. After we get to the page for creating a video, go to the top panel and se-
lect the “Animation” tab from the “Video” drop-down list. 

There are ready-made templates on this page (some of them contain premi-
um scenes, they are paid, so be careful). Various animation videos are grouped 
into categories. Scrolling a little lower, we select a set for creating educational 
videos. 

4. Choose a template. Filters are organized by semantic groups (infographics, 
etc.) and categories. 

Click the “Create now” button, after which a pop-up window with training 
will appear. If you do not want to spend a lot of time learning the service, then 
click on the “teach me” button, otherwise “no, thanks.” 

When creating a new video, you can select a ready-made template and work 
with it, you can enter the history of your project, and the service will provide you 
with the best option, in its opinion, for the template. Alternatively, you can create 
a project from scratch. 

5. Select the “Create a project from scratch” tab. Next, we select the scenes 
that will be in your video by simply clicking on them. Then click the “Insert” button. 

Here you can get acquainted with various editing tools. There are not many 
of them, but they satisfy the basic tools. 

You can add the desired text, edit its position, and change the view of 
the scene to a similar one. 

In the “Style” tab, you can select the transition between scenes. Or leave 
them without transition. 

In the “Color” tab, you can use other colors to decorate your scenes. They 
can be selected from color presets. You can also assign custom colors that you 
need (but there are only 4). 

In the “Music” tab, you can insert a voice-over by downloading or recording 
online. In addition, you can add music from the library of this service. 
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In the “Preview” tab you can see your project. But you will have to wait for 
some time while the video is rendered. 

6. The finished video can be saved in the Renderforest archive or exported. 
All projects are saved in your account. Later you can return to editing them, 

if necessary. 
The free version of the service has some disadvantages. For example, videos 

are saved in 360p quality and have a watermark (in the lower left corner), but it is 
not so noticeable. 

Stage II. Distribution of master's students into teams (optional, using pro-
grams for generating random numbers, in a game form (name days of the week, 
parts of the day, favorite authors, seasons and divide into groups)). Presentation 
by library staff (from a group of experts) of topics for the “Library Nights” event. 
For example, “Bunin and Rachmaninov”, “Bibliquest”, “Reading Together”, etc. 

The team's choice of theme for “Library Night”. 
Stage III. Development of a script and its implementation in the form of 

an animated film. 
Let us describe the rules that the undergraduates adhered to during team-

work. 
Audience rule. Determining the target audience for which the animated 

video was created. Questions for discussion: What are these people interested in? 
What questions are they looking for answers to in the “Library Night” format? 
Which style of communication is closer to them: do they crave light, entertaining 
content with a personal touch, or are they ready for communication in an official 
business style and only accept such formal language? 

Design rule. Thinking through a single style (avatar, principles of text pre- 
sentation, key phrases). To what extent and with what frequency you will change 
texts, photos and videos? 

Rule of content. Searching for reliable information, processing and pre- 
senting it in the form of a script for an animated story. 

Let's give an example of a script that was selected by experts for “Library 
Night” 2023. And subsequently implemented at the Orel Regional Library named 
after I.A. Bunin. 

Further, master's students, as part of their practical training, were involved 
in the design of the media space of libraries and organizations. 

The animated film featured a virtual presenter and two virtual readers. 
Presenter: in 1906, Rachmaninov wrote two romances based on Bunin’s po-

ems: “I’m Lonely Again” and “Sad Night”. The poems and music of the romance 
“Sad Night” convey languid sadness and a passionate impulse for happiness. 

Next, the romance “Sad Night” was launched (recorded by Smetannikov). 
Presenter: In Russia, before leaving to emigrate, Bunin and Rachmaninov 

did not see each other often, but they invariably responded to important creative 
events in each other’s lives. 

First reader: In 1912, when the whole country celebrated the 25th anniver-
sary of Bunin’s literary activity, Rachmaninov sent a telegram. The corresponding 
text appeared in the film: “Please accept sincere greetings from the Sukhodol mu-
sician. Rachmaninov”. 



Mamaeva E.A. et al. RUDN Journal of Informatization in Education. 2024;21(2):209–226 
 

 

220                  EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY 

Second reader: and in 1915 Bunin sent his new book of stories and poems 
“The Cup of Life” to Rachmaninov, and he replied... 

Again, the animated insert: “Dear Ivan Alekseevich! I always love you, 
I often remember our long-standing meetings with you. It's sad that they won't 
happen again anymore. Thank you very much for sending me your latest book. 
I was touched. 27 Apr 1915”. 

Presenter: the writer and composer maintained their relationship in exile. 
Animation: both leave their homeland. Rachmaninov left in 1917 and settled 

with his family in the United States. In 1920, Bunin said goodbye to Russia for- 
ever, whose future life would be connected with France. But both carried their 
love for the Motherland, for Russia, throughout their lives. This love fueled their 
creativity and inspired them to create new works. 

Presenter: Rachmaninov spoke about his work... 
First reader: “I am a Russian composer, and my homeland has left its mark 

on my character and my views. My music is the fruit of my character, and there-
fore it is Russian music...” 

Second reader: “Can we forget our Motherland? Can a person forget his 
homeland? She is in the soul. I am a very Russian person. This doesn’t disappear 
over the years.” These words belong to Ivan Bunin. 

Presenter: I.A. Bunin has an amazing story “Mowers”, written in Paris in 
1921. He feels an extraordinary love for his homeland, his people and their crea-
tivity. 

Next, the plot of this story was retold in animation format. 
After watching the animation, it was planned to conduct a quiz (on the main 

points of the work of I.A. Bunin and S.V. Rachmaninov) in the mobile application. 
However, based on the results of defending the projects (stage IV), the ex-

perts recommended that undergraduates organize a game event through direct in-
formation interaction between the participants of the action. So that library users 
demonstrate physical, social, and mental activity. This was further implemented. 

Stage V. In practice, to attract more people to the media space, after the animated 
film, participants in the information interaction were involved in the biblio-quest 
“The Mystery of Buninka’s Book Treasures.” The quest was held in the style of 
a detective investigation, where four teams had to act as detectives. The players 
had to find out the name of the books that the Unknown had wished for, say 
the name of the Unknown, and collect 10 coins to buy the books from the provin-
cial library and hand them over to the Postman to send to the Unknown. QR codes 
were used to move from one shelf (puzzle) to another. All tasks were in one way 
or another connected with the works of I.A. Bunin and S.V. Rachmaninov. 

Participants in the control group also studied the materials of the discipline, 
and prepared reports and abstracts on digital technologies to support the infor-
mation space of modern libraries, but were not purposefully involved in organized 
teamwork on the creation of animated films for “Library Night”. An example of 
a creative task that master's students complete using media technologies: prepare 
an essay (video essay) in which to comprehend the last poetic decade. In it, high-
light and describe the main trends, events, books, and names. Essays were accept-
ed in four categories: “How Russian Poetry has changed in ten years”; “Book of 
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the Decade”; “Poet of the Decade”, and “Library Night” in the Russian literary 
process. The application had to contain information about the author (full name, 
brief information, city, contacts), the name of the nomination in which the work is 
submitted, and application materials. Document format – any. But all information 
is sent in one file. Both individual undergraduates and their groups could submit 
essays for the nomination. 

An example of developing a media project (Figure). 
 

 
 

An example of a media project 
 

Source: made by Ekaterina А. Mamaeva, Dmitry N. Gribkov, Vladimir V. Matveev, Tatyana V. Masharova. 

 
At the fixing stage of the experiment, the development of teamwork skills of 

master's students was again assessed using the algorithm of V. Stefanson's meth-
odology. The levels were calculated according to the following criteria: 

1) team orientation (according to the indicator “dependence/independence 
on group opinions”) (Table 1); 

2) sociability (according to the indicator “sociability/unsociability”) (Table 2); 
3) contact (according to the indicator “acceptance/avoidance of “struggle”) 

(Table 3). 
 

Table 1 

The results of the assessment of the development of teamwork skills 
according to the criterion of dependence/independence from the opinion of the group 

Level 

Groups 

Experimental 
(34 master’s students) 

Control 
(34 master’s students) 

Before the experiment After the experiment Before the experiment After the experiment 

High 5 16 5 5 

Average 20 15 22 23 

Low 9 3 7 6 

 
Source: compiled by Ekaterina А. Mamaeva, Dmitry N. Gribkov, Vladimir V. Matveev, Tatyana V. Masharova. 

 
Thus, χ2obs.1 < χ2crit (0.345 < 5.991), and χ2obs.2 > χ2crit (6.730> 5.991). 
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Thus, the fact that after completing a team media project for the “Library 
Night” event, participants in the experimental group are ready to more actively 
accept group standards and values, social and moral-ethical norms, and are able to 
listen to the leader’s opinion, is not accidental. 

 
Table 2 

The results of the assessment of the development of teamwork skills 
according to the criterion of sociability/non-sociability 

Level 

Groups 

Experimental 
(34 master’s students) 

Control 
(34 master’s students) 

Before the experiment After the experiment Before the experiment After the experiment 

High 5 15 6 6 

Average 21 12 20 21 

Low 8 7 8 7 
 

Source: compiled by Ekaterina А. Mamaeva, Dmitry N. Gribkov, Vladimir V. Matveev, Tatyana V. Masharova. 

 
Thus, χ2obs.1 < χ2crit (0.115 < 5.991), and χ2obs.2 > χ2crit (6.312 > 5.991).  
Thus, the fact that after completing a team media project for the “Library 

Night” event, the participants in the experimental group became more sociable, 
strive to be open in communication, and are the initiators of establishing contacts 
in the team, is not accidental. 

 
Table 3 

The results of the assessment of the development of teamwork skills 
according to the criterion of acceptance of “struggle”/avoidance of “struggle” 

Level 

Groups 

Experimental 
(34 master’s students) 

Control 
(34 master’s students) 

Before the experiment After the experiment Before the experiment After the experiment 

High 6 17 6 7 

Average 16 12 17 18 

Low 12 5 11 9 
 

Source: compiled by Ekaterina А. Mamaeva, Dmitry N. Gribkov, Vladimir V. Matveev, Tatyana V. Masharova. 

 
Thus, χ2obs.1 < χ2crit (0.074 < 5.991), and χ2obs.2 > χ2crit (6.510 > 5.991).  
Thus, the fact that after completing a team media project for the “Library 

Night” event, participants strive to participate in the life of the team and achieve 
a higher status in the system of interpersonal relations is not accidental. 

The reliability of the results of the control measurement event (media pro-
ject) was checked using the Fisher criterion (Table 4). 

 
Table 4 

The results of the evaluation of media projects of the teams of master’s students 

Level 

Groups 
Experimental 

(34 master’s students) 
Control 

(34 master’s students) 
Before the experiment After the experiment Before the experiment After the experiment 

Credited 24 (70,6%) 32 (94,1%) 25 (73,5%) 25 (73,5%) 
Not credited 10 (29,4%) 2 (5,9%) 9 (26,5%) 9 (26,5%) 

 
Source: compiled by Ekaterina А. Mamaeva, Dmitry N. Gribkov, Vladimir V. Matveev, Tatyana V. Masharova. 



Мамаева Е.А. и др. Вестник РУДН. Серия: Информатизация образования. 2024. Т. 21. № 2. С. 209–226 
 

 

ВЛИЯНИЕ ТЕХНОЛОГИЙ НА РАЗВИТИЕ ОБРАЗОВАНИЯ                                              223 

The following hypotheses were accepted: H0 – the levels of educational re-
sults in the control and experimental groups are statistically equal; H1 – the level 
of learning outcomes of master’s students in the experimental group is higher than 
the control level. In the online calculator environment3, it was determined that 
the empirical value before the experiment was 0.268 (φemp = 0.268 < φcrit = 1.64). 
The obtained empirical value of φ is in the zone of insignificance. H1 is rejected. 
The empirical value after the experiment is 2.437 (φcrit = 1.64 < φemp = 2.437). 
H0 is rejected and H1 is accepted. 

The results of the study are in line with UNESCO's priorities in ensuring 
the accessibility, dissemination and development of education, science, culture 
and information throughout the world. The resulting media resources are aimed at 
supporting the processes of developing reading literacy and the introduction of 
digital technologies in library and information activities. The conclusions regar- 
ding the didactic potential of animation tools confirmed the results of the work of 
S.Yu. Salynina [12]. 

At the same time, they develop the conclusions of R.B. Pagore, U.K. Singh 
on the role of ICT in the work of cultural institutions [14]. In particular, the possi-
bilities of expanding the information space were demonstrated: the use of multi-
media resources; providing access to Internet resources; search, collection, and 
systematization of information from various sources; and creating digital re-
sources. 

A significant result is that the proposed option for organizing teamwork of 
master’s students on a media project can become one of the options for supporting 
library education on the way out of the crisis in the field of personnel problems 
described by E.R. Sukiasyan [13]. 

Conclusion. The results of the study revealed the following potential of 
animation tools for improving teamwork skills among library staff: 

– developing the ability to listen to the alternative opinions of other team 
members, accept the standards and values of the group, follow the social, moral 
and ethical group standards; 

– gaining experience in project management in the development of digitali-
zation and artificial intelligence; 

– transferring the “virtual” interaction experience of social networks into the 
environment of real “live communication” of library users; 

– formation of creative group thinking. 
Let us also note the educational potential of teamwork on a media project 

in terms of improving the quality of library education in general: 
– gaining experience in analyzing and mastering modern visual culture; 
– development of skills to evaluate the quality of visual information received 

through the media; 
– development of critical, analytical, logical, creative and creative thinking; 
– support for students in mastering the laws of perception or influence of 

mass media and media signals; 

 
3 Fisher criterion. Available from: https://www.psychol-ok.ru/statistics/fisher/ (accessed: 

10.01.2024). 
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– developing the ability to perceive relevant visual information from the screen, 
recode the visual image into a verbal sign system, and prove the correctness of 
one’s interpretation of the visual image being studied; 

– mastering computer animation technology for the creative realization of 
one’s artistic potential and the formation of general media literacy. 

At the same time, the following problems of team building in information 
and library services have been identified: lack of clear leadership in the library; 
lack of communication between employees; and insufficient motivation. 

In addition to internal factors influencing the process of team building in 
the media space of libraries, there are also external (socio-economic) factors: lack 
of funding and resources; ineffective organizational structure; low level of profes-
sional training; and low social status of the profession. 

Since creating a media space and filling library information resources is also 
work, it is important: either to attract third-party specialists, if the library can do 
this, or to involve library staff competent in this area – or those who are ready and 
eager to learn and learn new things. 

In addition, the purpose of this work on the formation of the media space 
should be clear to the entire team: this is an activity that is carried out to promote 
the library, to consolidate its position as an expert in certain issues, to popularize 
and effectively announce thematic, educational and entertainment events of 
the library: exhibitions, competitions, poetry evenings, etc. 

This is how the library’s media communication system is formed. By updating 
information on the website, announcing events, recording thematic podcasts and 
training videos on working with the electronic catalog, the library is becoming 
closer to its readers, sensitively responding to their needs and desires. This ap-
proach is a marker of a modern, socially active library. 

The created media projects have been put to real use to popularize the action 
“Library Night” in Russian society. The developed media resources, as well as 
recommendations for organizing teamwork in the information space, can be used 
to improve the professional training of a modern library worker in a higher educa-
tion institution. 
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Применение образовательных данных  
в предметном обучении в вузе1 
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Аннотация. Постановка проблемы. Цифровые технологии активно внедряются 
во все процессы обраовательной системы, в том числе и в так называемые «сквозные 
технологии», к которым относятся среди прочих большие данные, используемые как 
инструменты управления в рамках образовательных систем. Однако описанных приме-
ров практического использования анализа образовательных данных не для управления 
вузом, а в конкретном предметном обучении, пока мало. Цель исследования – опреде-
лить, как большие данные могут быть использованы для верификации пробелов в зна-
ниях и прогресса в обучении и соответствующей корректировки образовательного 
маршрута в рамках отдельно взятого предмета в вузе. Методология. Исследование про-
водилось в ПетрГУ на базе корпуса студенческих текстов ПАКТ (Петрозаводский ан-
нотированный корпус текстов). ПАКТ – база данных, постоянно в текущем режиме по-
полняемая текстами студентов на немецком языке. Тексты проверяются экспертами, 
которые размечают ошибки и выставляют оценку за работу. Вся информация об ошиб-
ках собирается в общую базу данных, визуализация которой доступна в личном каби-
нете преподавателя. В работе приводятся графики и таблицы из этой базы данных  
и определяется, насколько они позволяют анализировать развитие отдельно взятого 
студента, отдельной академической группы или целого курса в освоении иностранного 
языка. Результаты. Подтверждена целесообразность сбора больших данных в виде 
текущих выполняемых работ студентов, которые затем можно эффективно примене-
нять в предметном обучении в вузе. Лингвистический корпус ПАКТ позволяет, с одной 
стороны, отслеживать прогресс в освоении отдельных тем, а, с другой стороны, вери-
фицировать пробелы в знаниях обучающихся и адаптировать учебные методы к по-
требностям. Заключение. Цифровизация образования может и должна развиваться в на- 
правлении создания баз данных, включающих работы студентов по различным предме-
там. Перспективы использования таких больших данных в предметном обучении 
огромны, поэтому это направление, пока слабо развивающееся в силу разных причин, 
безусловно заслуживает более пристального внимания со стороны всех участников  
системы – от рядового преподавателя до исследователей и управленцев, отвечающих за 
цифровую трансформацию образования. 

Ключевые слова: цифровизация образования, образовательная аналитика, кор-
пус студенческих текстов, ученический корпус, анализ образовательных данных 
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Abstract. Problem statement. Digital technologies are being actively incorporated into 
all educational processes, in particular so-called “end-to-end technologies”, which among others 
include big data as a management tool within educational systems. However, the described 
examples of practical use of educational data analysis not for university management, but for 
specific subject teaching are yet limited. The aim of the study is to determine how big data 
can be applied to verify gaps in knowledge and learning progress and to adjust the educational 
track accordingly in the context of a particular university course. Methodology. The study was 
conducted at PetrSU utilizing the PACT (Petrozavodsk Annotated Corpus of Texts). PACT is 
a database that is continuously updated with students' texts in German. The texts are reviewed 
by experts who mark errors and assign a grade for the work. All information about mistakes is 
collected in a shared database, the visualization of which is accessible in the teacher's person-
al account. The paper presents charts and tables from this database and determines to what 
extent they can be used to analyze the progress of a particular student, a certain academic 
group or an entire course in the acquisition of a foreign language. Results. The feasibility of 
big data collection in the form of students' work in progress has been confirmed, which can 
then be effectively applied in teaching. The PACT linguistic corpus allows, on one side, to 
track progress in mastering individual topics and, on the other side, to verify gaps in students' 
knowledge and to adjust teaching methods to meet the needs. Conclusion. Digitalization of 
education can and should develop in the direction of creating databases that include students' 
works on various subjects. The prospects for the use of such big data technologies in the sub-
ject teaching are immense, so this area, currently underdeveloped due to various reasons, cer-
tainly deserves more attention from all participants of the system – from the ordinary teachers 
to researchers and managers responsible for the digital transformation of education. 

Keywords: digitalization of education, educational analytics, student text corpus, 
learner corpus, educational data mining 
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Постановка проблемы. Цифровизация образования уже повсеместно 
стала повседневной реальностью во многом благодаря тому, что одним из 
приоритетных проектов, утвержденных правительством РФ в 2016–2025 гг., 
стал национальный проект «Современная цифровая образовательная среда». 
Согласно его паспорту в редакции Протокола от 25 октября 2016 г. № 9,  
целью является создание «условий для системного повышения качества и 
расширения возможностей непрерывного образования для всех категорий 
граждан за счет развития российского цифрового образовательного про-
странства и увеличения числа обучающихся образовательных организаций, 
освоивших онлайн-курсы, до 11 млн человек к концу 2025 г.»1. 

Авторы сборника монографий «Трудности и перспективы цифровой 
трансформации образования» говорят о том, что цифровизация образования 
в России уже прошла несколько стадий от развития компьютерной грамот-
ности и внедрения в учебный процесс информационно-коммуникационных 
технологий до современного этапа, начавшегося примерно с 2018 г., когда 
речь пошла уже о цифровой трансформации – применении цифровых техно-
логий во всех процессах в образовании [1]. В ходе этой реформы обновляет-
ся все: планируемые образовательные результаты и содержание образова-
ния; педагогические методы и технологии обучения; организация учебной 
работы, инструменты (технические средства) для нее и управление этим 
процессом. При этом «для эффективной реализации потенциала цифровых 
технологий („сквозных“ технологий) необходимо ясно поставить задачи 
разработки цифровых решений для образования, адаптировать технологиче-
ский потенциал к конкретным задачам, которые решают учителя и ученики, 
преподаватели и студенты, осваивая навыки, ценности и содержание обра-
зования в цифровую эпоху» [1, c. 285]. К упомянутым в приведенной цитате 
«сквозным» технологиям с апреля 2023 г. относят десять видов, в том числе 
большие данные (Big Data)2. Как отмечает В.В. Утемов: «Оперирование 
большими данными (Big Data) в образовании – это технология аналитики 
образовательной системы, включающей измерение, сбор, анализ и представ-
ление структурированных и неструктурированных данных огромных объе-
мов об обучающихся и образовательной среде с целью понимания особенно-
стей функционирования и развития образовательной системы» [2, c. 450]. 

Тема использования больших данных в образовании в последние годы 
набирает обороты, все чаще публикуются исследования с ключевыми сло-
вами «учебная аналитика» [3], «образовательная аналитика» [4], «аналитика 
образовательных данных» [5], являющими по сути синонимами [6]. Однако, 
по мнению экспертов, «отдельные кейсы стали появляться лишь в последнее 
время, а учебная аналитика все еще входит для наших соотечественников  
в число потенциальных направлений развития» [7, с. 59]. Кроме того, из-

 
1 Паспорт приоритетного проекта «Современная цифровая образовательная среда»  

в редакции Протокола от 25 октября 2016 г. № 9. URL: 
http://static.government.ru/media/files/8SiLmMBgjAN89vZbUUtmuF5lZYfTvOAG.pdf (дата 
обращения: 04.03.2024). 

2 Cross-cutting technology end-to-end technology. URL: www.tadviser.ru/index.php/ 
Статья:Сквозные_технологии_цифровой_экономики#.2A_2023 (accessed: 04 March 2024). 

http://static.government.ru/media/files/8SiLmMBgjAN89vZbUUtmuF5lZYfTvOAG.pdf
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%A1%D0%BA%D0%B2%D0%BE%D0%B7%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8_%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B8#.2A_2023
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%A1%D0%BA%D0%B2%D0%BE%D0%B7%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8_%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B8#.2A_2023
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вестные примеры использования больших данных в вузах преимущественно 
касаются инструментов управления в рамках образовательных систем, 
например, для определения вероятности отчисления студентов и прогнозов 
того, как будут учиться в будущем нынешние абитуриенты. [8–10] Подроб-
но об использовании Big Data для доказательного развития образования и 
управления образованием пишет в своей монографии О.А. Фиофанова [11]. 

Однако педагоги не торопятся использовать большие данные в своей 
личной практике [12; 13]. Описанных примеров практического использова-
ния анализа образовательных данных не для управления вузом, а в конкрет-
ном предметном обучении, крайне мало. Как технологию будущего, где 
учителя могут выступать «инженерами образования, работающими на стыке 
между наукой о данных и педагогикой», описывает платформу DreamBox 
Learning одна из ее разработчиков Джесси Вулли-Уилсон3. DreamBox 
Learning – это платформа, помогающая школьникам изучать математику,  
а учителям на основе собранных данных корректировать учебную програм-
му, отслеживать прогресс учеников и прогнозировать их успешность. По-
добная платформа, только используемая в предметной области «Иностран-
ный язык», разработана и в Петрозаводском государственном университете, 
где в единую базу собираются данные в виде студенческих письменных ра-
бот на немецком и французском языках. 

Цель исследования – определить, как большие данные могут быть 
использованы для верификации пробелов в знаниях и прогресса в обучении 
и соответствующей корректировки образовательного маршрута в рамках от-
дельно взятого предмета в вузе. 

Методология. Исследование проводилось в ПетрГУ на базе корпуса 
студенческих текстов ПАКТ (Петрозаводский аннотированный корпус  
текстов)4. ПАКТ – база данных, постоянно в текущем режиме пополняемая 
текстами студентов на немецком языке5. Студенты изучают эти языки с ну-
ля, в то же время это профильный предмет образовательной программы 
направления «Педагогическое образование. Немецкий язык и английский 
язык». Тексты проверяются экспертами, которые размечают ошибки соглас-
но классификации, состоящей из 90 пунктов, и выставляют оценку за рабо-
ту. Вся информация об ошибках собирается в общую базу данных, визуали-
зация которой доступна в личном кабинете преподавателя. Это позволяет 
анализировать развитие отдельно взятого студента, отдельной академиче-
ской группы или целого курса в конкретном изучаемом предмете – немец-
кий язык. Более подробное описание корпуса, его структуры и метаданных 
можно найти в статье «Корпус студенческих текстов на немецком языке как 
источник данных для образования и науки» [14]. 

 
3 Jessie Woolley-Wilson. Empowering Teachers as Learning Engineers (Without Adding 

More Work). URL: https://www.edsurge.com/news/2021-02-03-how-to-empower-teachers-as-
learning-engineers-without-adding-more-work (accessed: 04 January 2024). 

4 Петрозаводский аннотированный корпус текстов (ПАКТ). URL: https://pact.ai.petrsu.ru/app/  
(дата обращения: 04.03.2024). 

5 Корпус ПАКТ на январь 2023 г. содержит тексты на немецком и французском язы-
ках, однако в статье анализируются только данные немецкоязычной части корпуса, поэтому 
здесь и далее упоминается только немецкий язык как иностранный.  

https://www.edsurge.com/news/2021-02-03-how-to-empower-teachers-as-learning-engineers-without-adding-more-work
https://www.edsurge.com/news/2021-02-03-how-to-empower-teachers-as-learning-engineers-without-adding-more-work
https://pact.ai.petrsu.ru/app/
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Результаты и обсуждение. Итак, ПАКТ представляет собой базу дан-
ных, содержащую информацию о текстах, их авторах и размеченных вруч-
ную ошибках. Графики, отражающие абсолютное и относительное (на каж-
дые 100 токенов) число ошибок разного типа, формируются автоматически. 
Чтобы получить представление о том, сколько и какие именно ошибки до-
пускает в текстах на немецком языке отдельно взятый студент, достаточно 
войти в личном кабинете преподавателя во вкладку «Дешборды» и устано-
вить фильтр по имени и фамилии студента. В качестве примера приведем 
графики ошибок двух разных студентов одной и той же академической 
группы (рис. 1.) Возможно посмотреть графики онлайн или скачать таблицы 
в формате cvs. 

Сопоставление графиков явно свидетельствует о разнице в типах и ко-
личестве ошибок, допускаемых студентами одной и той же академической 
группы. Например, студент N1 допускает значительно больше ошибок и по 
количеству, и по разнообразию типов, при этом наиболее частыми его 
ошибками являются склонение существительных, пропуски и пунктуация. 
Кроме того, в его текстах встретились ошибки на выбор предлога, склонение 
местоимений, неопределенный и нулевой артикли, модальные глаголы и не-
которые другие, которые ни разу не были отмечены в текстах студента N2.  
В свою очередь, у студента N2 наблюдаются ошибки на порядок слов в от-
рицательном предложении, определенный артикль и на логику, которые не 
встретились в работах первого студента. Любой преподаватель по опыту 
знает, что «существуют значимые индивидуальные различия в успешности 
обучения детей у одного учителя, в одной школе, по одной образовательной 
программе» [15], что все студенты по-разному учатся и осваивают те или 
иные темы, но именно база данных позволяет наглядно представить кон-
кретные сильные и слабые места каждого обучающегося. На основе этих 
статистических данных преподаватель может индивидуализировать учебный 
процесс, предложив студенту, во-первых, самостоятельно проанализировать 
статистику своих ошибок и обратить внимание на те темы, где доля ошибок 
наиболее высока, а, во-вторых, задав ему упражнения именно по тем темам, 
где это требуется. 

Хотя статистика типов и количества ошибок у всех студентов индиви-
дуальная, с помощью базы данных можно оценить и общую картину усвоения 
языка в той или иной академической группе, получив график, аналогичный 
рис. 1, но актуальный для целой группы. При желании можно скачать данные 
по ошибкам в той или иной группе напрямую с сайта в виде таблицы Excel. 
Например, из приведенного в табл. 1 фрагмента статистики ошибок в одной 
из академических групп 3-го курса обучения видно, что преподавателю необ-
ходимо вернуться к повторению таких изученных ранее грамматических тем, 
как склонение прилагательных и существительных, а также обратить внима-
ние обучающихся на отличия в пунктуационном оформлении вводных слов  
в русском и немецком языках, поскольку ошибки в знаках препинания в этой 
группе очень частотны, а обращение к текстам показывает, что во многих 
случаях речь идет о лишних запятых после слов и выражений, которые в рус-
ском эквиваленте оформляются пунктуационными знаками. 
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Рис. 1. Графики ошибок двух студентов одной и той же группы 
 

Источник: составлено И.А. Котюровой. 
 
 

 
 

Figure 1. Errors of two students of the same group 
 

Source: compiled by Irina A. Kotiurova. 
 

Большинство типов ошибок из табл. 1 соответствуют грамматическим 
темам, изучаемым на 1-м и 2-м курсах. Поскольку на 3-м курсе студенты 
допускают ошибки в базовых темах, то может возникнуть сомнение в каче-
стве образовательного процесса. Чтобы это проверить, достаточно сравнить 
статистику ошибок на разных курсах, выставив соответствующие настройки 
фильтра. На рис. 2 представлены фрагменты графиков общей статистики 
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ошибок на 1-м и на 5-м курсах, то есть на первом и последнем году обуче-
ния. Такое сравнение однозначно свидетельствует о прогрессе в освоении 
языка студентами, который проявляется, с одной стороны, в уменьшении 
общего числа ошибок, а, с другой стороны, в сдвиге типов ошибок на более 
сложные темы, изучаемые на продвинутом языковом уровне (рис. 2). 

 
Таблица 1 

 
Статистика ошибок в одной из академических групп 

 

Тип ошибки 
Абсолютное число 

ошибок 
Количество ошибок  

на 100 токенов 

Орфография 370 0,48 

Выбор лексемы 320 0,42 

Склонение прилагательного 234 0,30 

Пунктуация 220 0,29 

Склонение 197 0,26 

Неопределенный артикль 197 0,26 

Пропуски 185 0,24 

Род 128 0,17 

Число 114 0,15 

Порядок слов в придаточном предложении 110 0,14 

Лишние элементы 109 0,14 

Обратный порядок слов 102 0,13 

Определенный артикль 92 0,12 

Спряжение 74 0,10 

Личное местоимение 61 0,08 

Прямой порядок слов 59 0,08 

Инфинитивные конструкции с zu 54 0,07 

Выбор предлога 47 0,06 

Союзы 41 0,05 

Притяжательное местоимение 36 0,05 

Претерит 33 0,04 

Предлог, управляющий несколькими падежами 32 0,04 

Рамочная конструкция 31 0,04 

Логика 28 0,04 

Соединительные элементы 27 0,04 

Нулевой артикль 26 0,03 

Возвратное местоимение 25 0,03 

Управление глаголов 25 0,03 

Место второстепенных членов предложения 24 0,03 

Сложные слова 24 0,03 

Предлог с определенным падежом 22 0,03 

Устойчивые обороты 21 0,03 

Сильный глагол 19 0,02 

Стиль 18 0,02 

Местоимение 17 0,02 

Порядковое числительное 16 0,02 

 
Источник: составлено И.А. Котюровой. 
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Table 1 
 

Error statistics in one of the academic groups 
 

Error type 
Absolute number  

of errors 
Number of errors  

per 100 tokens 

Spelling 370 0.48 

Choice of lexical item 320 0.42 

Adjective declension 234 0.30 

Punctuation 220 0.29 

Noun declension 197 0.26 

Indefinite article 197 0.26 

Absence of a component 185 0.24 

Genus 128 0.17 

Noun number 114 0.15 

Word order in an adjectival sentence 110 0.14 

Redundant component 109 0.14 

Inverted word order 102 0.13 

Definite article 92 0.12 

Conjugation 74 0.10 

Personal pronouns 61 0.08 

Standard word order 59 0.08 

Infinitive constructions with “zu” 54 0.07 

Choice of preposition 47 0.06 

Conjunctions 41 0.05 

Possessive pronouns 36 0.05 

Preterite tense 33 0.04 

Preposition controlling several cases 32 0.04 

Frame construction 31 0.04 

Logic 28 0.04 

Connecting elements 27 0.04 

Null article 26 0.03 

Returning pronouns 25 0.03 

Prepositional verb 25 0.03 

Place of secondary members of a sentence 24 0.03 

Compound words 24 0.03 

Prepositions with definite case 22 0.03 

Stable phrases 21 0.03 

Strong verbs 19 0.02 

Style 18 0.02 

Pronouns 17 0.02 

Order numerals 16 0.02 

 
Source: compiled by Irina A. Kotiurova. 
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Рис. 2. Графики ошибок в корпусе на 1-м (слева) и на 5-м (справа) курсах 
 

Источник: составлено И.А. Котюровой. 
 
 

 
 

Figure 2. Errors for course 1 (left) and course 5 (right) 
 

Source: compiled by Irina A. Kotiurova. 
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Рис. 3. Ошибки на орфографию в работах одного студента 
 

Источник: составлено И.А. Котюровой. 
 

 
 

Figure 3. Spelling errors in the texts of the same student 
 
Source: compiled by Irina A. Kotiurova. 
 
Прогресс в обучении можно верифицировать и в индивидуальной стати-

стике. Данные корпуса ПАКТ позволяют посмотреть на изменения в картине 
ошибок у одного студента с течением времени. Это можно сделать в разных ас-
пектах. Во-первых, можно проследить динамику статистики одного типа ошибки 
в разных сочинениях одного и того же студента. Например, на рис. 3 представле-
на визуализация количества ошибок на орфографию в 19 хронологически вы-
строенных работах одного студента с декабря 2020 по март 2023 г. Такая карти-
на, безусловно, позитивна и отражает качественный рост работ данного студента. 

Во-вторых, можно посмотреть на динамику не по одному, а по всем 
типам ошибок на протяжении нескольких лет. Если нужен качественный 
анализ, а не только быстрая визуализация, лучше обратиться к таблицам  
Excell, которые затем можно сопоставлять в необходимом ракурсе. В каче-
стве примера приведем таблицу с ошибками студентки N. на 1-м и 3-м годах 
обучения (табл. 2). Данные в таблице приводятся, начиная с самых частот-
ных и далее в порядке убывания количества ошибок на 1-м курсе. 
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Таблица 2 
Ошибки студентки И. на 1-м и 3-м курсах обучения 

 

Тег ошибки 
1-й курс, 

% от количества  
словоупотреблений 

3-й курс, 
% от количества  

словоупотреблений 

Склонение прилагательных 1,20 0,02 

Неопределенный артикль 0,89 0,00 

Пунктуация 0,71 0,09 

Склонение существительных 0,71 0,17 

Пропуски 0,49 0,04 

Выбор лексемы 0,44 0,19 

Словообразование 0,36 0,00 

Союзы 0,36 0,00 

Обратный порядок слов 0,36 0,09 

Орфография 0,31 0,15 

Спряжение 0,31 0,00 

Порядок слов в сложном предложении 0,31 0,11 

Личные местоимения 0,27 0,04 

Множественное число 0,22 0,15 

Притяжательные местоимения 0,22 0,02 

Род имени существительного 0,18 0,11 

Инфинитивные конструкции с частицей zu 0,18 0,00 

Логика 0,13 0,02 

Определенный артикль 0,13 0,00 

Числительные 0,13 0,00 

Выбор временной формы 0,13 0,00 

Образование временной формы 0,13 0,00 

Стиль 0,09 0,02 

Лишние элементы 0,09 0,11 

Предлоги, требующие определенного падежа 0,09 0,00 

Предлоги с дативом или аккузативом 0,09 0,02 

Союзные слова 0,09 0,02 

Прилагательные 0,04 0,00 

Наречия 0,04 0,02 

Устойчивые словосочетания 0,04 0,00 

Управление имени существительного 0,04 0,00 

Отрицательный артикль 0,04 0,00 

Нулевой артикль 0,04 0,00 

Указательные местоимения 0,04 0,00 

Возвратные местоимения 0,04 0,00 

Выбор предлога 0,04 0,00 

Прямой порядок слов 0,04 0,00 

Рамочная конструкция 0,04 0,00 

Наклонение 0,00 0,02 

Местоположение второстепенных членов  
предложения 

0,00 0,04 

Модальные глаголы 0,00 0,04 

 
Источник: составлено И.А. Котюровой. 
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Table 2 
 

Errors of student I. in the 1st and 3rd year of study 
 

Error tag 1st year of study, 
% of word usage 

3rd year of study, 
% of word usage 

 

Adjective declension 1.20 0.02  

Indefinite article 0.89 0.00  

Punctuation 0.71 0.09  

Noun declension 0.71 0.17  

Absence of a component 0.49 0.04  

Choice of lexical item 0.44 0.19  

Word formation 0.36 0.00  

Conjunctions 0.36 0.00  

Inverted word order 0.36 0.09  

Spelling 0.31 0.15  

Conjugation 0.31 0.00  

Word order in a complex sentence 0.31 0.11  

Personal pronouns 0.27 0.04  

Noun number 0.22 0.15  

Possessive pronouns 0.22 0.02  

Genus 0.18 0.11  

Infinitive constructions with “zu” 0.18 0.00  

Logic 0.13 0.02  

Definite article 0.13 0.00  

Numerals 0.13 0.00  

Choice of tense 0.13 0.00  

Tense form 0.13 0.00  

Style 0.09 0.02  

Redundant component 0.09 0.11  

Prepositions with definite case 0.09 0.00  

Preposition controlling several cases 0.09 0.02  

Connecting elements 0.09 0.02  

Adjectives 0.04 0.00  

Adverbs 0.04 0.02  

Stable phrases 0.04 0.00  

Prepositional noun 0.04 0.00  

Negative article 0.04 0.00  

Null article 0.04 0.00  

Demonstrative pronoun 0.04 0.00  

Returning pronouns 0.04 0.00  

Choice of preposition 0.04 0.00  

Standard word order 0.04 0.00  

Frame construction 0.04 0.00  

Inflection 0.00 0.02  

Place of secondary members of a sentence 0.00 0.04  

Modal verbs 0.00 0.04  

 
Source: compiled by Irina A. Kotiurova. 

 



Котюрова И.А. Вестник РУДН. Серия: Информатизация образования. 2024. Т. 21. № 2. С. 227–241 
 

 

ВЛИЯНИЕ ТЕХНОЛОГИЙ НА РАЗВИТИЕ ОБРАЗОВАНИЯ                                              239 

Таблица показывает в целом позитивную картину: практически по 
всем видам ошибок, допущенным на 1-м курсе обучения, у студентки 
наблюдается снижение или даже исчезновение их на 3-м курсе. Незначи-
тельный рост ошибок база данных указывает в темах «Лишние элементы», 
«Наклонение», «Местоположение второстепенных членов предложения»  
и «Модальные глаголы». В итоге по этим данным можно прогнозировать 
успешное освоение программы студенткой (весь курс обучения длится  
5 лет), при этом рекомендуется обратить внимание на те темы, в которых 
наблюдается пусть и незначительный, но все же рост показателей ошибок. 

Заключение. Большие данные в образовании можно и нужно исполь-
зовать не только на уровне управления образовательным учреждением, но и 
в предметном обучении. При этом речь идет не только о так называемом 
DDL (Data Driven Learning), при котором используются технологии корпус-
ной лингвистики и готовые лингвистические корпуса носителей изучаемого 
языка, но и о создаваемых при вузе базах данных студенческих работ с соот-
ветствующей метаразметкой, позволяющей отслеживать динамику в обуче-
нии как отдельно взятого студента, так и академической группы или курса. 
Опытный преподаватель может быстро реагировать на показатели ошибок в 
группе и гибко выстраивать процесс обучения с учетом этих данных 
(например, добавить на занятие разбор или повтор той или иной темы). 

Статистика корпуса ПАКТ на цифрах показывает то, что все препода-
ватели знают по опыту: несмотря на одинаковые условия обучения, студен-
ты по-разному усваивают материал, что требует более индивидуального 
подхода к обучению. И именно статистические данные, особенно если они 
подкреплены удобной для пользователя визуализацией, помогают препода-
вателю быстро подобрать индивидуальный образовательный маршрут с уче-
том соответствующих показателей. Планируется развитие корпуса ПАКТ  
и добавление в него возможностей не только составления автоматизирован-
ного упражнения на основе собственных текстов студента, но и генерации 
упражнений по определенному типу ошибки, которые будут использовать 
все тексты корпуса и предлагаться студенту в зависимости от его индивиду-
альной статистики типов ошибок. 

Таким образом, цифровизация образования может и должна развивать-
ся в направлении создания баз данных, содержащих работы студентов по 
различным предметам. Перспективы использования таких больших данных 
в предметном обучении огромны, поэтому это направление, пока слабо раз-
вивающееся в силу разных причин, безусловно заслуживает более присталь-
ного внимания со стороны всех участников системы – от рядового препода-
вателя до исследователей и управленцев, отвечающих за цифровую транс-
формацию образования. 
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Abstract. Problem statement. The authors discuss the interim results, which analyzed 

the least of all the studied immersive technologies – augmented virtuality technology and its 
educational potential. Various approaches to the augmented virtuality implementation by its 
addition with real objects are identified. Methodology. The most effective application spheres of 
augmented virtuality: transfer, copy, modified transfer, modified copy, are analysed. The aug-
mented virtuality usage in education gives an opportunity to place a student into a virtual envi-
ronment and increase the realism of the educational simulation significantly (in comparison 
with virtual reality technology) by maintaining the interaction with the real world. The transfer is 
the realization of a real object in virtual space in the line of sight. This technology allows to 
convey the object's appearance in the most efficient way, however, it reduces the immersion 
effect. The most productive usage can occur during work with people and with the presence 
of real objects. The copy is a virtual copy display without functional changes, presented as 
a 3D model instead of a real object. It allows to achieve maximum immersion and to imple-
ment relatively accurate interaction. The modified transfer is the real object implementation to 
the line of sight with functional and visual changes in the virtual space. This technology is 
most effective in conducting virtual excursions with a real guide and maximum immersion 
with the partial presence of real objects. It can be used while demonstrating physical phenomena 
with real objects. The modified copy is a display of a virtual copy with functional or visual 
changes in relation to the original object. It is advisable to use it in the absence of real objects 
or during developing practical skills. Results. Each adding virtuality method has its own ad-
vantages, disadvantages, implementation technologies and application areas. The choice de-
pends on the educational task and learning conditions. Conclusion. The augmented virtuality 
usage in education gives an opportunity to place a student into a virtual environment and in-
crease the realism of the educational simulation significantly (in comparison with virtual reality 
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technology) by maintaining the interaction with the real world. The choice of one of the four 
main ways of reality adding should be determined by the goals, content and methods of teaching. 
Methods that are used in education may be combined in various combinations. This allows to 
apply augmented virtuality to various educational purposes. 

Keywords: immersive technologies, virtual reality, mixed reality 
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Аннотация. Постановка проблемы. Описывается наименее изученная из всех 

иммерсивных технологий – технология дополненной виртуальности и ее образовательный 
потенциал. Выделены различные подходы к реализации дополненной виртуальности 
путем добавления в нее реальных объектов. Методология. Анализируются наиболее 
эффективные сферы применения дополненной виртуальности: передача, копирование, 
модифицированный перенос, модифицированная копия. Использование дополненной 
виртуальности в образовании позволяет поместить учащегося в виртуальную среду и 
значительно повысить реалистичность образовательного моделирования (по сравнению 
с технологией виртуальной реальности) за счет поддержания взаимодействия с реаль-
ным миром. Перенос – это реализация реального объекта в виртуальном пространстве в 
пределах прямой видимости. Эта технология позволяет эффективно передать внешний 
вид объекта, однако снижает эффект погружения. Наиболее продуктивное использова-
ние может произойти при работе с людьми и при наличии реальных объектов. Копия 
представляет собой отображение виртуальной копии без функциональных изменений, 
представленной в виде 3D-модели вместо реального объекта, позволяет достичь макси-
мального погружения и реализовать относительно точное взаимодействие. Модифици-
рованный перенос – это реализация реального объекта в поле зрения с функциональными 
и визуальными изменениями в виртуальном пространстве. Данная технология наиболее 
эффективна при проведении виртуальных экскурсий с реальным гидом и максимальном 
погружении с частичным присутствием реальных объектов. Ее можно использовать при 
демонстрации физических явлений с реальными объектами. Модифицированная копия – 
это отображение виртуальной копии с функциональными или визуальными изменениями 
по отношению к исходному объекту. Рекомендуется использовать ее при отсутствии 
реальных объектов или при отработке практических навыков. Результаты. Каждый 
метод дополнения виртуальности имеет свои преимущества, недостатки, технологии 
реализации и области применения. Выбор зависит от образовательной задачи и условий 
обучения. Заключение. Использование дополненной виртуальности в образовании дает 
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возможность поместить учащегося в виртуальную среду и значительно повысить реа-
листичность образовательного моделирования (по сравнению с технологией виртуаль-
ной реальности) за счет поддержания взаимодействия с реальным миром. Выбор одно-
го из четырех основных способов добавления реальности должен определяться целями, 
содержанием и методами обучения. Методы, которые используются в образовании, 
могут сочетаться в различных комбинациях. Это позволяет применять дополненную 
виртуальность для различных образовательных целей. 

Ключевые слова: иммерсивные технологии, виртуальная реальность, смешан-
ная реальность 
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Problem statement. Currently, the technology of augmented virtuality is rarely 
used during the educational process despite its great educational potential [1]. Un-
fortunately, the technology of augmented virtuality sometimes is applied without 
taking into account its specifics, so the educational effectiveness may even de-
crease. “Transferring” the user's hands into a virtual space (where a small assort-
ment of virtual instruments is often used) can be an example of improper applica-
tion of augmented virtuality that may lead to a drop in learning efficiency. 

In this case, the real image of the user's hands will be significantly different 
from the virtual environment. Consequently, the learner's level of immersion can 
reduce drastically [2]. Furthermore, the convenience and efficiency of interaction 
with virtual space can be significantly decreased due to the inability to transmit 
(with the current level of technology) some tactile feedback (touches, vibrations, 
weight, features of controls, etc.). In this instance the usage of specialized virtual 
reality systems controllers is preferable. 

As immersive technologies, particularly augmented virtuality, play a signif-
icant role in the development of educational systems, it is useful to analyze the 
research, that exists in this area. It should be noted that few research works and 
papers reveal this technology in an educational field [3–10]. However, these stud-
ies offer broad perspectives on the utilization and benefits of augmented virtuality 
technology in educational field. Moreover, certain scholars for example, focus on 
specific elements, such as perception of material in virtual reality and how to use 
it in educational purposes [8]. 

Russian researchers from Moscow City University have uncovered that integra-
tion of augmented virtuality can be useful and helpful in educational activities 
with primary school students. It can successfully influence their cognitive pro-
cesses [9]. What is more, some researchers found out that the use of augmented 
virtuality technology can cultivate specialized competencies for educators utilizing 
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such immersive tools [11]. Also it has been observed that augmented virtuality facilitates 
the engagement of multiple sensory modalities, enhances precision in interaction with 
objects and systems, enables feedback mechanisms, improves the quality and depth of 
mentor-student communication, and supports practical training with real devices within 
simulated virtual environments [7]. Some experts have noted the high technical de-
mands associated with implementing learning through augmented virtuality [6]. 

Augmented virtuality underutilization in education lead to reduced educa-
tional effectiveness when applied incorrectly without considering specific factors. 
Improper applications, such as transferring the user's hands into a virtual space 
without accounting for differences between the real and virtual environments, can 
lower learner immersion levels and hinder interaction efficiency due to the inabil-
ity to transmit necessary tactile feedback. 

The aim of the study is to demonstrate the augmented reality education po-
tential and to identify various approaches to the augmented virtuality implementa-
tion by its addition with real objects. 

Methodology. To solve the problem of augmented virtuality underutiliza-
tion and improper usage, it is possible to identify various types of virtuality addi-
tions and determine the areas of applicability in the educational field for each of 
them [12; 13]. This research proposes the classification of technologies for sup-
plementing virtuality according to types of transferring real objects into virtual. 

Results and discussion. A transfer (transmission) – this is a “literal” repre-
sentation of a real object in virtual space: body parts, humans, tools, devices, 
objects being studied, etc. At the same time, the user simultaneously sees both 
the virtual environment and certain real objects (Figure 1).  

 

 
 

Figure 1. An implementation example of augmented virtuality educational system (the transfer technology).  
All objects are real except the background environment 

 

Source: created by Alexandr V. Grinshkun, Anastasia S. Zakova. Pictures are taken from: 
https://ldpr.ru/event/382913 (accessed: 01.12.2023); https://thumbs.dreamstime.com/b/research-institute-d-cg-
rendering-95173764.jpg (accessed: 01.12.2023); https://abc.ru/catalog/mikroskop-levenhuk-7s-ng-monokularnyj-
125834.html (accessed: 01.12.2023); https://avatars.mds.yandex.net/i?id=dfc1f9bb29683bd4113cb9e84f1ddb93_l-
5329796-images-thumbs&n=13 (accessed: 01.12.2023). 
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Such type of mapping can be implemented in various ways: 
−  with the virtual reality helmets usage; 
−  the video signal is broadcast through external cameras, transferring the 

object “cut out” from the real environment to the virtual space (Figure 2). 
 

 
 

Figure 2. The difference in the appearance of real shooting and computer graphics 
 

Source: created by Alexandr V. Grinshkun, Anastasia S. Zakova. Pictures are taken from: 
https://topuch.com/11-cinip-2-tosan-tjb-oushini-ati-jni/956500_html_7874b54b81e00cb5.jpg (accessed: 01.12.2023). 

 
“Cutting out” a real object from a completely virtual space (in a virtual reality 

helmet) is relatively easy to implement with available equipment, however, the 
quality of such transfer usually remains at a low level. The difference in the appear-
ance of real shooting and computer graphics reduces the effect of immersion. 

The creation of a high-precision virtual copy of the object is carried out on 
a 3D scanning technology basis. The real object appearance, its functionality, and 
the virtual copy should match as much as possible. The virtual copy must repeat 
the position and state of the original in real-time (Figure 3). 

Creating a high-precision virtual 3D model of a real object or person re-
quires a 3D scanner. The final image may be more uniform and the real objects 
will not differ from the virtual ones so much, however, some very small details 
may be lost with the augmented reality glasses usage [14; 15] (Figure 4). 

Adding a virtual environment using augmented reality is functionally simi-
lar to “cutting out” a real object from a completely virtual space in a virtual reality 
helmet [16]. Due to the peculiarities of the current level of development of aug-
mented reality technology, the virtual space will be translucent and through it will 
be possible to observe the real environment, which increases safety, but reduces 
the effect of immersion with the Augmented Virtuality room usage the user sees 
the virtual environment around using projection technology or screens and simul-
taneously interacts with real objects and people nearby (Figure 5). 
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Figure 3. Image quality in virtual reality glasses 
 

Source: created by Alexandr V. Grinshkun, Anastasia S. Zakova. 

 

 
 

Figure 4. The augmented reality system builds a virtual world on a transparent display,  
leaving transparent areas occupied by real objects 

 

Source: created by Alexandr V. Grinshkun, Anastasia S. Zakova. Picture is taken from: 
https://www.zdnet.com/article/hololens-chief-kipman-is-out-so-whats-next-for-microsofts-metaverse-strategy/ 
(accessed: 01.12.2023). 
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Figure 5. CAVE Automatic Virtual Environment 
 

Source: screenshot by Alexandr V. Grinshkun, Anastasia S. Zakova, taken from: 
https://www.youtube.com/watch?v=Gb9ayYGM-4c (accessed: 01.12.2023). 

 
Augmented virtuality rooms, also known as CAVE Automatic Virtual Envi-

ronment [17], have become widespread due to the relatively simple technical im-
plementation and to the possibility of using one room by several people. 

As noted earlier, the immersion effect into a virtual environment during the trans-
fer can be drastically decreased due to the significant visual difference between 
real objects and virtual ones. However, the transfer can show (present) valuable 
results if it is necessary to demonstrate something very accurately from the real 
world in a virtual space [18; 19]. 

More accurate facial expressions and human movements transfer can be an ex-
ample of appropriate usage of the transfer technology. Transfer, besides, is useful 
when a virtual image of a real object, the real object itself, or its textured 3D model is 
absent. This technology is expedient when a majority of objects for user’s interaction 
are available in real circumstances, however, it is necessary to demonstrate inaccessi-
ble environments such as a laboratory, a museum, excavations, other countries, etc. 

A copy – is a real object replacement with its virtual copy without function-
al changes, presented in 3D model form. The user observes only virtual space, 
while some objects in the virtual world are closely related to real ones. It means 
that virtual objects repeat the real object’s attributes including position in space, 
shape, dimensions, etc. This type of augmented virtuality in the comparison with 
the technology of virtual reality allows providing more realistic tactile feedback 
because the user interacts with real objects and virtual space at the same time. 
The copy in contrast with the transfer does not destroy the immersion effect, since 
all objects look uniform. It is advisable to use real objects (such as tools, devices, 
etc.) or precisely made substitute models, which have all the necessary features 
for the full-fledged tactile feedback implementation as real objects. 

As an effective way of copy usage, the student’s placement in virtual space 
can be mentioned. In these circumstances, the learner has a possibility of interaction 
with various objects that are essentially important in receiving the tactile feedback, 
since the accuracy reduction of its visualization is possible. It should be noted that 
an essential condition during copy usage is the presence of real objects (Figure 6). 
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Figure 6. An implementation example of an augmented virtuality educational system (the copy technology) 
 

Source: created by Alexandr V. Grinshkun, Anastasia S. Zakova. Pictures are taken from: 
https://ldpr.ru/event/382913 (accessed: 01.12.2023); https://thumbs.dreamstime.com/b/research-institute-d-cg-
rendering-95173764.jpg (accessed: 01.12.2023); https://abc.ru/catalog/mikroskop-levenhuk-7s-ng-monokularnyj-
125834.html (accessed: 01.12.2023); https://tr.pinterest.com/pin/play-the-games--501447739742847562/ 
(accessed: 01.12.2023). 

 

 
 

Figure 7. An implementation example of an augmented virtuality educational system  
(the modified transfer technology) 

 

Source: created by Alexandr V. Grinshkun, Anastasia S. Zakova. Pictures are taken from: 
https://ldpr.ru/event/382913 (accessed: 01.12.2023); https://thumbs.dreamstime.com/b/research-institute-d-
cg-rendering-95173764.jpg (accessed: 01.12.2023); https://abc.ru/catalog/mikroskop-levenhuk-7s-ng-monokularnyj-
125834.html (accessed: 01.12.2023); https://tr.pinterest.com/pin/play-the-games--501447739742847562/ 
(accessed: 01.12.2023). 

 
All objects are virtual. The virtual 3D model of the microscope exactly re-

peats the actual object. A modified transfer is a kind of virtuality augmenting, 
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where the user, besides the virtual environment, can observe and interact with real 
objects (Figure 7). Unlike in transfer, the system adds new properties to real ob-
jects such as instrument readings, dynamic instructions, malfunction emulation, 
various effects, phenomena, clothing changes, etc. 

The system does not only add a virtual background, but also adds an inac-
cessible “property” to a real object – a virtual model of a living cell. 

If it is necessary to demonstrate an inaccessible environment and a high-
precision integrated object demonstration that is available but does not have all 
essential properties the modified transfer usage is expedient. In this case, the re-
quired trait can be added in the virtual environment with the help of modification. 

 

 
 

Figure 8. An implementation example of an augmented virtuality educational system  
(the modified copy technology) 

 

Source: created by Alexandr V. Grinshkun, Anastasia S. Zakova. Pictures are taken from: 
https://ru.pinterest.com/pin/lmpara-steampunk--762445411908051705/ (accessed: 01.12.2023); 
https://ldpr.ru/event/382913 (accessed: 01.12.2023); https://thumbs.dreamstime.com/b/research-institute-d-
cg-rendering-95173764.jpg (accessed: 01.12.2023); https://tr.pinterest.com/pin/play-the-games--501447739742847562/ 
(accessed: 01.12.2023). The 3D model from the Microsoft Office stock model database. 

 
A modified copy is a virtuality’s addition type, that allows the user to observe 

only virtual space. At the same time, some objects in the virtual world are closely 
related to real objects (as in copy technology). Virtual modified copy has an im-
portant change of the transferred object (Figure 8). Unlike in copy, the system adds 
new functions or visual traits to real objects. What is more, a major “related” pro- 
perty is the position in space while other traits can be changed by modification. 

All objects are virtual. The wooden microscope model sample is replaced by 
a functional 3D model of a working professional microscope by the system. 

Thus, it is possible to increase the tactile feedback level in relation to ordi-
nary virtual reality, even if there are no full-fledged real objects, whereas there are 
real substitute models resembling a real object in shape, weight, texture, controls, 
etc. Objects that are printed on a 3D printer, assembled with the help of various 
constructors, wood, paper, or papier-mache can become such substitute models. 
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The modified copy allows using real substitute models in the object of study 
absence. The augmented virtuality system will replace the appearance of the 
“blank” with the required one and simulate the missing functionality. 

The modified copy application is expedient when the classroom environment is 
unsuitable to demonstrate or to conduct an experiment, in the event, the educa-
tional task is to develop a basic practical skill for a particular job (Figure 9). 

 

 
 

Figure 9. Models of microscopes 
 

Source: created by Alexandr V. Grinshkun, Anastasia S. Zakova. Pictures are taken from: 
https://ru.pinterest.com/pin/lmpara-steampunk--762445411908051705/ (accessed: 01.12.2023); 
https://ru.pinterest.com/pin/755197431242074246/ (accessed: 01.12.2023); 
https://ru.pinterest.com/pin/399272323184873644/ (accessed: 01.12.2023); https://rc74.ru/raznoe/kak-
sdelat-mikroskop-iz-bumagi-bumazhnyj-mikroskop.html (accessed: 01.12.2023); https://main-
cdn.sbermegamarket.ru/big2/hlr-system/-22/944/508/374/915/100066718875b0.jpeg (accessed: 01.12.2023). 
The 3D model from the Microsoft Office stock model database. 

 
This allows the augmented virtuality systems to work similarly to classical 

virtual reality, yet the tactile feedback will be improved due to the presence of 
physical substitute models. It should be noted that this method is hardly applicable 
when the interaction between users is necessary. The difficulty appears because of 
poor emotion and gesture conveyance by virtual copies or due to the low detail 
relativity of 3D-models. Thus, the most suitable type of reality adding for educa-
tional purposes may be found: 

−  the transfer is useful for work with people and with the actual objects 
presence; 

−  the copy allows the maximum immersion and precise interactions; 
−  the modified transfer may be used for virtual excursions with a real guide 

and maximum immersion into environment with the partial presence of real ob-
jects and the need to demonstrate physical phenomena with real objects; 
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−  the modified copy is useful in the absence of actual objects and helps to 
develop practical skills. 

This research highlights the benefits and drawbacks of augmented virtuality 
and its usage areas. It demonstrates the possibility of developing and applying vir-
tual models-samples for teaching schoolchildren with augmented virtuality usage 
in the most effective way. 

Conclusion. The article demonstrates that little number of researchers study 
the augmented virtuality usage in education. It is important to notice that aug-
mented virtuality has huge educational potential and some researchers are trying 
to investigate the pedagogical tools and approaches that will identify how to use 
this technology properly in school education. 

The augmented virtuality usage in education gives an opportunity to place 
a student into a virtual environment and increase the realism of the educational 
simulation significantly (in comparison with virtual reality technology) by main-
taining the interaction with the real world. 

The choice of one of the four main ways of reality adding should be deter-
mined by the goals, content and methods of teaching. Methods that are used in 
education may be combined in various combinations. This allows to apply aug-
mented virtuality to various educational purposes. 
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Abstract. Problem statement. A round table is a reliable way to organize students’ 

communicative activities when teaching foreign languages. The innovative methods of working in 
Moodle educational environment allow the teacher to organize an online round table. The author’s 
methodology to use Glossary of LMS Moodle for development and implementation of 
an interactive online round table event to improve communication skills among university 
students while learning foreign languages is introduced. A definition of the online round table 
as an interactive type of work is proposed. Methodology. The peculiarity of LMS Moodle 
Glossary was tested and analyzed to create interactive communication tasks performed as 
the online round table. Results. Examples of the online round table tasks to improve and develop 
the communication skills of students are given and thoroughly explained. The techniques to 
make the online round table interactive tasks, and put them into operation by means of Glos-
sary are shown in detail. Conclusion. Glossary of LMS Moodle to introduce the online round 
table interactive tasks for the development and improvement of university students’ commu-
nication skills when learning foreign languages has been proven to be very effective. 
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Аннотация. Постановка проблемы. Круглый стол является надежным способом 
организации коммуникативной деятельности студентов при обучении иностранным язы-
кам. Применение образовательной среды Moodle и инновационных методик работы в ней 
позволяет преподавателю организовать круглый стол онлайн. Представлена авторская 
методика разработки, создания и внедрения в электронный курс, подготовленный на 
платформе LMS Moodle, интерактивного мероприятия «Круглый стол онлайн» для форми-
рования и развития коммуникативных навыков у студентов вуза через использование 
элемента «Глоссарий» при обучении иностранным языкам. Предложено определение 
интерактивного вида работы – круглого стола онлайн. Методология. Протестированы и 
проанализированы возможности инструмента «Глоссарий» LMS Moodle для создания 
на его основе интерактивных коммуникативных заданий в формате круглого стола онлайн. 
Результаты. Приведены примеры и даны пояснения к заданиям круглого стола онлайн, 
направленным на развитие коммуникативных навыков обучаемых. Детально показана 
технология разработки и внедрения интерактивных заданий круглого стола онлайн при 
помощи элемента «Глоссарий» в электронный курс LMS Moodle. Заключение. Сделан 
вывод об эффективности использования элемента «Глоссарий» для внедрения интерак-
тивных заданий в формате круглого стола онлайн для развития коммуникативных 
навыков у студентов вузов при обучении иностранным языкам. 

Ключевые слова: интерактивные задания, развитие навыков, коммуникации, со- 
временные техники обучения 
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Problem statement. To develop students’ readiness to rationally and effec-
tively organize their internal and external resources to make decisions and be able 
to achieve their goals is considered one of the most important tasks of any higher 
education institution. For this purpose, various forms of work and methods to pre-
sent educational materials are used. They contribute to the formation of creative 
thinking competencies in students. Conditions for the development of professional 
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potential, personal self-realization in the profession, and free adaptation in the 
professional environment are also created. 

Interactive learning is a special form of organizing cognitive activity, aimed 
at creating comfortable learning conditions in which students realize their intellec-
tual competences. Interactive forms of work include such activities as scientific 
clubs, scientific and practical conferences, Olympiads, discussions, role-plays and 
business games, trainings, and round tables. 

A round table is a form of cognitive activity that allows the teacher to effec-
tively organize an exchange of opinions between students and consolidate the 
knowledge they have acquired. In addition, the round table also contributes to 
the development of students’ skills in solving problems assigned and conducting 
discussions on a given topic. 

Traditionally, the round table is characterized as a form of practical exer-
cise, which is deliberately based on the particular issue, considered from different 
points of view, the discussion of which leads to positions and solutions acceptable 
to all participants. 

The round table is held with students who have knowledge and skills in the 
field of the issue under discussion, acquired in the process of mastering the aca-
demic discipline being studied, and other disciplines in previous courses of study. 
The purpose of the round table is to increase creative potential, high-quality modi-
fication of students’ academic work, and motivation to conduct independent aca-
demic activities. 

The round table method is very effective when teaching a foreign language, 
because this is a kind of training activity that allows the teacher to upgrade stu-
dents’ communicative competences as well as their ability to work in team and 
independently. 

With the introduction of e-learning tools into the educational process, 
the teacher has the opportunity to organize and conduct an online round table. 
The online round table is a way to organize educational work when students prepare 
their reports on the topics suggested in the form of posts or micro-presentations, 
and present them to other participants in an electronic learning environment. At the 
same time, all participants in the online round table have the opportunity not only 
to remotely familiarize themselves with the posts or micro-presentations of other 
participants, but can also express their point of view on other people’s materials 
by commenting on them. 

However, it is worth noting that the online round table is not a common 
means for teaching foreign languages. Having analyzed the available research in 
the field of using round tables for teaching foreign languages, we can confidently 
say that most teachers use the traditional round table format. To be more exact, 
the round table method and its integration into the process of teaching a foreign 
language are discussed in the works by G.V. Pokhodzey who pays particular at-
tention to the issues of maintaining a balance between old and proven methods of 
teaching foreign languages, and new methods including a round table; the ways to 
organize and hold a round table are thoroughly analyzed [1, p. 94]; S.Yu. Ste-
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panova [2] and I.V. Taratuta [3] give examples of classroom and extracurricular 
activities based on round table techniques; T.N. Kuznetsova describes the round 
table method as a type of collective discussion to come to joint solutions to important 
problems [4, p. 94]. E.N. Antonova [5, p. 393] and N.N. Nikolaeva together with 
I.N. Matorina [6], as well as I.A. Sharipova [7] dwell upon the advantages of round 
table techniques and point out their reasonable practicality and efficiency in the profes-
sional oral and written communication skills; Ju.V. Baklagova and I.M. Lyublina [8, 
p. 143] research virtual round table technology to develop foreign-language com-
municative competence, and suggest the mechanism to organize a virtual round 
table in English language classes. The authors point out that the use of virtual 
round table technology helps to increase the effectiveness of the interdisciplinary 
integration process. M.V. Melnichuk, O.Yu. Anushenkova et al. [9] analyze and 
generalize the use of round table method to form and develop students’ cross-
cultural foreign language competences; S.M. Azizova’s paper discloses the use of 
the round table method to improve modern higher education when teaching foreign 
languages to university students [10, p. 7-8]. 

L.P. Danilenko considers the round table method to be non-traditional. 
The author investigates its importance for communicative teaching foreign lan-
guages in higher school, and emphasizes the multifunctionality of the round table 
method to teach and learn foreign languages [11]. V.R. Oskolkova and T.N. Ro-
manova [12, p. 452] give some examples to implement round table techniques by 
means of the Microsoft Teams program and Discord when teaching foreign lan-
guages to students of non-linguistic specialties. Z.I. Pavitskaya, Zh.I. Aituganova 
and M.N. Vinnikova reveal the relevance and necessity to use round table tech-
niques in foreign language classes for university students [13, p. 128]. The authors 
emphasize both creative and innovative features of these techniques. 

I.G. Belyaeva, E.A. Samorodova et al. analyze the round table as being one 
of the most effective ways to teach foreign languages for specific purposes in the 
Humanities; the authors describe some activities to implement the round table 
techniques in the learning process [14, p. 171]. V.L. Temkina, O.M. Osiyanova, 
E.Y. Tuchkova et al. single out the round table technique for the students to get 
experience in dealing with essential tasks while interacting and forming the inter-
cultural communication skills which contribute to ensure a higher level of stu-
dents’ culture of verbal communication in any language [15]. 

Thus, it should be noted that little research on organizing the round table for 
teaching foreign languages through electronic learning tools has been written. 
Methods for organizing the round table by means of LMS Moodle are not described. 
The purpose of this work is to describe a way to organize the round table using 
LMS Moodle, as well as the possibility to use it in the educational process when 
teaching foreign languages at the university. This article presents our own experi-
ence in conducting the online round table based on combining the principles of 
the traditional round table with work in the online environment. So, the paper 
shows an attempt to apply an innovative approach to organize the round table using 
LMS Moodle technologies. It is important to note that it is advisable to conduct 
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the online round table if students want to take part in it, but do not have the oppor-
tunity to directly attend it, and can participate in the round table remotely. 

Methodology. The online round table was organized as a part of the program 
topic “My Hometown – Krasnoyarsk” studied by first-year undergraduate students. 
The online round table event was aimed and conceived by the teacher to coincide 
with a significant date in the life of our city, namely its upcoming 395th anniver-
sary celebration. Having studied some basic information about Krasnoyarsk in 
class, students received their homework: to be able to prepare a post or a micro-
presentation for the online round table about events in the life of Krasnoyarsk that 
evoke an emotional response among students. In addition to such significant events, 
students could describe landmarks, famous people or places, as well as important 
dates in the life of our city. Students were also asked to think and propose the 
changes that could benefit Krasnoyarsk and make it more attractive for business, 
tourism, etc. 

Therefore, students were offered to consider such issues as: tourist attrac-
tions of Krasnoyarsk; famous Krasnoyarsk residents and their destinies; history of 
Krasnoyarsk; cultural events in the life of our city; ecological problems; transport 
problems in the city; social and cultural development of Krasnoyarsk in the near 
future, etc. 

There are many LMS Moodle tools to organize interactive students’ work. 
We consider some of them to be very effective to arrange the online round table, 
so that it is possible to organize students’ work with feedback, reviews, and visual 
materials. Glossary seems to be one of the best tools for this purpose. Glossary, as 
compared to other Moodle tools, has many advantages for organizing interactive 
work with students, but in general Glossary is used by teachers only to place 
words and terms in electronic courses. However, the advantages of Glossary arise 
from its functionality to arrange the online round table. In such a case, Glossary 
can be used not only in its common way as a joint bank of key terms. Its peculiari-
ties allow teachers to use Glossary as a platform for students to get acquainted, 
where new students can add their names and personal information. Besides, it is 
possible to use Glossary as a resource to share practical experience or as an in-
formation cloud to store useful video, audio and images; finally, Glossary can be 
used as a resource to check up facts that require to be memorized. 

Thus, to conduct the online round table, LMS Moodle tool known as Glos-
sary was preferred. 

Students had to prepare their information sets in the electronic format, and 
create their micro-presentations or posts to be attached to the Glossary of LMS Moodle 
so that the other participants in the online round table could familiarize themselves 
with the posts or micro-presentations in advance and supplement them, if desired, 
or leave their comments on them. The range of topics to be reported was wide 
enough, but the students followed the condition – to independently choose their 
topics and present them in the complete way. Students were given one week to 
complete the assignment in the electronic format. 
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Having prepared materials to be presented at the online round table, students 
could post them in advance in Glossary of LMS Moodle so that some other partic-
ipants in the online round table could familiarize themselves with the materials, 
and ask the authors of the posts their questions or leave comments on them. Since 
our electronic course is intended for several groups of students, this made it possi-
ble to significantly expand the number of participants in the online round table, 
because it gave our students the opportunity to take part in the event remotely. 
Thus, they got acquainted with the Glossary entries, and were able to read infor-
mation messages or leave their comments. 

The students had the opportunity to make changes and edit their posts, and 
such feedback helped students respond in a timely manner to messages from other 
participants in the online round table: they could correct the materials published, 
update them if necessary, and also present their posts in the most interesting way, 
for example, they could add photos, audio- and video files, etc. 

The students could track the extent to which their materials were in demand 
by other participants, and how often their posts were read or commented on by 
them. If necessary, the students could supplement the materials presented in Glos-
sary with the necessary information. Besides, the students could respond to ques-
tions from other participants in the online round table in the form of comments. 
Thus, the electronic online round table helped the students effectively select rele-
vant and interesting materials and images to prepare high-quality presentations 
and posts taking into account the audience’s requests. They could also properly 
reply to the questions raised. 

The teacher, being the administrator and moderator of the online round ta-
ble, published in advance some instructions for the students to follow. Thus, ac-
cording to the teacher’s instructions, all participants in the online round table had 
to register using their real names and surnames; students had to choose among the 
topics suggested and expand on them; all posts had to be published in English; 
posts could contain additional files with photographs or video materials; no rude 
or obscene language could be used in posts or comments (in those cases, the 
teacher as a moderator had the right not to show the post publicly); all posts could 
be edited or corrected; posts could be commented on by other participants of the 
online round table; comments on posts had to be in English; all comments had to 
be polite not to insult participants of the online round table. 

Results and discussion. In general, Glossary allows its users to create and 
maintain a list of definitions, similar to a dictionary, and helps to collect or organ-
ize resources and information. Teachers or instructors may offer students to attach 
files (images, audio- and video files) to Glossary entries. All images, audio tracks 
or videos attached are displayed to students in Glossary entries. Students are able 
to view and search Glossary entries by alphabet, date, category, or author. Glossa-
ry entries may be automatically approved, or they must be approved by an instruc-
tor before they are viewed. 

The instructor may allow students to comment on Glossary entries. Entries 
can be assessed by the teacher or students (peer assessment). When evaluating 
Glossary entries, the evaluation points are entered into the LMS Moodle gradebook. 
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When teaching foreign languages, LMS Moodle Glossary is mostly used as 
a joint bank of key terms. However, we use LMS Moodle Glossary in an uncon-
ventional way – as an electronic means for preparing and conducting an interac-
tive scientific and educational event called the online round table, as a resource 
for all participants to remotely express their opinions on a given topic and share 
their practical experiences (Figure 1). 

 

 
 

Figure 1. A fragment of LMS Moodle Glossary – online round table in the structure of the e-course in English 
 

Source: created by Natalia V. Khudolei. 

 
In order to configure LMS Moodle Glossary for the online round table 

event, the teacher must first create a Glossary template: 
1) turn editing on; 
2) select Glossary and implement it in the course (Add an activity – Glossary); 
3) give a name to the Glossary and describe it (Name and Description – tick 

display description on course page: if enabled, the description will be displayed 
on the course page just below the link to the activity); 

4) start creating the type of Glossary entries (Entries: Approved by default (NO) – 
Always allow editing (YES) – Allow more than one definition per word (NO) – 
Duplicate entries allowed (YES) – Allow comments on entries (YES) –Automati- 
cally link Glossary entries (NO); 

5) create Glossary Appearance: Display format (Full, with author) – Entries 
shown per page (1–10) – Show alphabet links (YES) – Allow print view (YES); 

6) establish Glossary Ratings (Users can obtain the right to rate Glossary entries); 
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7) set the parameters to complete LMS Moodle Glossary Activity (for ex-
ample: Scheduled to be completed by (date) e.g.: if you tick Expect completed on 
(date), i.e. by this date students must complete the task and upload their entries to 
the Glossary); 

8) execute Save and display, which will make it possible to proceed to fur-
ther formation of the Glossary and filling it with entries. 

Figure 1 shows a fragment of the Glossary title page created for the online 
round table. As it can be seen, the online round table event is to complete the 
study of the topic “My hometown – Krasnoyarsk”, as some preliminary tasks on 
this topic (e.g.: work with vocabulary and text, as well as listening exercises on 
a similar topic, etc.) – have already been ticked as completed by students. There-
fore, the online round table event summarizes the topic studied. On the Glossary 
title page the teacher gives preliminary introductory instructions for the students 
participating in the online round table. 

After the Glossary template has been successfully created, the teacher can 
proceed to filling it with entries. Since it is the students who fill out Glossary with 
entries, it is very important for the teacher at this stage to carefully explain to 
them how to correctly put entries in Glossary so that further work with it is as ef-
fective as possible. 

There is a special algorithm for filling Glossary with entries, and the teacher 
should show students the principle of performing this algorithm, so its successful im-
plementation will help students easily fill Glossary with the required number of entries. 

The principle of executing the algorithm for filling Glossary with entries is 
not complicated, and to do this, students need to know some steps to follow: 

1) add a new entry; 
2) enter Concept (e.g.: here it is possible to enter the name of a place of in-

terest, etc.); 
3) enter Definition (e.g.: enter the description of the place of interest or its photo);  
4) save changes; 
5) turn editing off. 
This algorithm must be followed to enter each subsequent Glossary entry. 
If Glossary is filled with entries, students can begin to work with it: in the 

already saved Glossary entries, they can leave their comments, edit their entries, 
add photos, etc. (Figure 2). 

Figure 2 shows a Glossary fragment for the online round table. This is how 
the Glossary entries look like in brief. It is seen that some participants have already 
submitted their posts on the topics suggested. The posts are properly titled, and are 
automatically arranged in alphabetical order by LMS Moodle, so that other partici-
pants can easily find the materials they are interested in. The students participating 
in the online round table use their real names while posting, and the time of post-
ing information in Glossary is also displayed, which enables the teacher to track 
and analyze students’ activity in the event. The students’ posts are accompanied by 
photographs for greater clarity and vividness. As it can be seen, the first post pre-
sented has already been accompanied by responses in the form of comments from 
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some other participants, and the author of the post is able to react to it (Figure 3). 
So, the online round table works and allows students to actively participate, ask 
questions and have them answered quickly, as well as to express their opinions in 
a reasoned manner. To reply to the comments or to edit the post, it is recommended 
to use the buttons placed in the lower right corner of Glossary. The editing buttons 
can be used both by post-makers and by teachers moderating posts. 

 

 
 

Figure 2. A fragment of LMS Moodle Glossary – a summary of the entries taken from the online round table 
 

Source: created by Natalia V. Khudolei. 
 

 
 

Figure 3. An example of a detailed entry from Glossary containing students’ comments 
 
Source: created by Natalia V. Khudolei. 
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Figure 3 shows in detail one of the Glossary entries presented above. As it is 
seen, the student’s post is extensive; it is published in English, and the photograph 
accompanying the post is presented in close-up. It is quite obvious that the post of 
the participant in the online round table arouses other students’ interest, as they 
leave their comments under the post. If necessary, people commenting are able to 
edit their comments (add or delete them) using the editing buttons in the lower 
right corner of the post. 

Conclusion. It should be noted that the online round table is an effective 
way to consolidate the topics covered by students either in an academic discipline 
or on an interdisciplinary basis. It is productive for identifying both intellectual 
and educational students’ levels. 

The online round table allows students to deepen and expand their know- 
ledge of the topics under consideration, argue their points of view, read and com-
ment on the colleagues’ posts. Students are able to look for the necessary materi-
als in advance using a creative approach to work. 

The online round table helps students develop the necessary competencies, 
such as: 1) readiness to use information resources; 2) focus on self-education; 
3) ability to solve problems assigned; 4) communication skills; 5) the ability to 
interact offline and online. 

The online round table can be carried out by teachers when considering any 
topic in the process of a foreign language teaching. The online round table makes 
the learning process more exciting, non-standard, interesting, and modern. 

Glossary helps teachers to effectively organize the online round table for 
students in LMS Moodle. By means of Glossary, such work can be conducted 
with students’ feedback, and allows teachers to simultaneously involve in work 
many learners. Glossary allows participants of the online round table to get ac-
quainted with the materials and recordings of other students in a timely manner, 
and leave their reviews and comments on the recordings; besides, learners are able 
to respond in due time to the answers of other students or edit their notes; they can 
use the necessary visual materials, thus communicating online as effectively as 
they were meeting face to face. 

Glossary, compared to other interactive LMS Moodle tools, is multifunctional, 
and can be used not only as a tool to compile important terms, but also as a com-
mon intellectual space for uploading and storing students’ personal notes, video 
and audio files or materials that require to be memorized and/or be periodically 
reviewed, as well as for the exchange of students’ practical experience and com-
ments. The use of Glossary while working in the online round table helps teachers 
and students compile educational materials on several specific topics of the training 
course in the same place, which allows them to be referred to and used in prepara-
tion for tests or exams during further training. Thus, Glossary can be effectively 
used not only in its usual way to store terms and their definitions, but also in a non-
standard way to organize the university students’ online round table. 
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