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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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AnHotanms. Ilocmarnoska npobaemvl. PaccMaTpuBarOTCs MHOTOACTIEKTHBIE TPOOJIEMBI
yAEp)KaHUS yUUTENed B CENIbCKUX TOCYAapPCTBEHHBIX 00IE00pa30BaTeNbHbIX HIKOIaX MbSHMBI
C yZIeneHreM 0co00ro BHUMAaHMS aclieKTaM nH(popMaTH3aiy o0pa3oBaHus. B M30IMpoOBaHHBIX
paiioHax, CTAIKUBAIONINXCS ¢ YHUKAIBHBIMHI COIUAIBHO-DKOHOMHYECKIMHU OTPaHUYCHISIMY,
TEKy4YeCTh KaJlpOB YUUTEICH CTana HaCYIIHOW MmpoOIeMOH, BIHSIONICH Ha Ka4eCTBO 00pa3o-
BaHUA. Memoodonoeus. VICTIONb3yeTcsl KaYeCTBCHHBIA aHANN3 ACSTEIFHOCTH IIEaroroB C Iie-
JIBIO BBISIBIICHHUS OCHOBHBIX (PAaKTOPOB, BIUSIOMINX Ha yAEpKaHWE yuuTenei B cene. OCHOB-
HBIC BBIBOJBI YKA3bIBAIOT HA HEANIEKBATHOCTh HHPPACTPYKTYPHBIX OOBEKTOB, OTPAHUYCHHEIC
BO3MOXKHOCTHU NMPOGECCHOHANBFHOTO Pa3BUTHS U COIMOKYJIBTYpHBIE Oapbephl B KAYECTBE OC-
HOBHBIX CHIEPKHMBAIOMINX (PaKTOpoB. Pesyavmamei. Ilokasano, 9To nHPOpPMATH3ALNSI — HHTE-
rpamys WHPOPMAIMOHHO-KOMMYHHKAIOHHEIX TexHomorui (MKT) B oOpa3oBaHne — MOXKET
CIOCOOCTBOBATH PEHICHUIO 0003HAYCHHBIX TpoOiieM. MHpopMaTH3anus He TOIBKO YIydIlaeT
MPOLIECCHI IPETIOABAHIS U OOYUCHNS, HO U CIY)KUT KaTaJM3aTOPOM UISI MOTHUBAIIUH YUUTEIICH
U YIOBJICTBOPEHHOCTH pabOTON. 3akntouenue. JJaHBI peKOMEHIAIMH TI0 YIIPABICHYESCKIM perIe-
HUSAM, TOAYEPKHUBAIOIMM HEOOXOAUMOCTh COTJIaCOBAHHOTO MOAXO0/1A, COYETAIOIIETO TPaJAUIHOH-
Hble 00pa30BaTENbHBIC CTPATETUH C COBPEMEHHBIMU pemeHusmMu B oonact KT mis cosna-
HUs Oornee CTaOMIIBHOTO W 3((HEKTUBHOTO KOHTUHTEHTA MEAarornyecKuX KaJapoB B CEbCKUX
pailoHax MbsHMBI.

KioueBble ciioBa: MbsiHMa, ylepKaHUE YYHUTENICH, MIKOJA, CEITbCKOEe 00pa3oBaHUE,
0011e00pa3zoBaTEeIbHBIC ITKOJIBI

3agBienne 0 KOHPINKTEe HHTEPECOB. ABTOPHI 3aSIBIISIOT 00 OTCYTCTBHU KOH(IUKTA
HUHTEPECOB.

HUctopus crarem: noctynmia B peraknuio 20 mgekadps 2023 r.; mopaboTtana mocie
peuensupoBanus 8 pespanst 2024 r.; npunsTa K myonukanun 16 geppans 2024 r.

Jonst murupoBanust: Marlar W., Zreik M. Digital horizons: understanding teacher retention
challenges in Myanmar's rural basic education schools through the lens of informatization //
Bectauk Poccuiickoro yHusepcurera apyx0b1 HaponoB. Cepus: MHbopmaTuzanus obpaso-
Bauus. 2024. T. 21. Ne 2. C. 131-146. http://doi.org/10.22363/2312-8631-2024-21-2-131-146

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/km?

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.

1001 —e— Informatization Integration

—e— Teacher Motivation & Job Satisfaction

901
80
701
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Measure (Arbitrary Units)

30F
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101
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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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AnHoTtamms. [locmarnoska npobnemvi. DopmupoBanue UPPOBOH 00pa30BaTENBHOM
Cpelbl YK€ Ha YPOBHE IIKOJIBHOTO 00pa30BaHMUs SIBISETCS HEOOXOMUMBIM YCIOBUEM YCIICII-
HOTO pEIIeHUs 3aJa4yd TMOJArOTOBKHM KaApOB i HHU(POBOH SKOHOMHKH, MPHUOPUTETHBIM
HanpasjeHueM mpoekta «l{udposas obpazoBaTeNbHas cpea» B paMKaX HAIHOHAIBHOTO
npoekra «OO6pa3zoBanue». [IpuMeHEeHHE CIEIHATM3UPOBAHHBIX MPOrPAMMHBIX MPOAYKTOB
npu 00yYeHHH MaTeMaTHKE WIPAcT BAKHYIO POJb B MHTE/UICKTYAIbHOM Pa3sBUTHH 00ydYaro-
I[IIUXCS, BKJIFOYAs MIKOJIBHUKOB, 00AaloNMX BHICOKMM YPOBHEM MaTEMAaTHYECKUX CIOCO0-
HOCTEH ¥ TPeOYIONIMX WHINBHIYATU3UPOBAHHOTO MMOaX0aa B 00yueHnn. Kak HUKOTIa paHee
AKTYaJIbHOMU ISl By30B, BEAYIIMX MOATOTOBKY YUHTENEH, CTAHOBUTCS mpobiiema (popMUpOBa-
HUSI COOTBETCTBYIOIIEH MPOPECCHOHATBEHON KOMIIETCHTHOCTH Y CTYACHTOB — OYIyIIHX y4H-
Tenell MateMaTHKH. [lenu uccredoganus — aHAIU3 OIbITa POPMUPOBAHUS Y CTYACHTOB CIie-
UATBHON HU(GPOBOI MCCIEIOBATEIHCKONH KOMIIETECHTHOCTH B pPaMKaX BBITOJHEHUS MU MIPO-
SKTHBIX 33/IaHUi C MPIMEHEHNUEM U(PPOBBIX TEXHOIOTHIA U (POPMYITHPOBKA MPEATOKESHUH 1O
COBEpPIICHCTBOBAHUIO TIPOIECCA OCBOCHUS OYAYIIUMH YYUTEISIMH MATEMaTHKH HUPPOBBIX
UHCTPYMEHTOB OOYUYCHHs I'€OMETPHM Ha JTare IOJNYYCHHS WMH BBICIIET0 OOpa30BaHWUS.
Memooonozus: OCYIIECTBIICH aHAINU3 BO3MOXXHOCTEH MPUMEHEHHS CUCTEMBI TUHAMIYECKON
reomerpun GeoGebra B MaTeMaTH4IeCKUX MPAKTHKO-OPUEHTHPOBAHHBIX MPOEKTHBIX HCCIIEI0-
BaHHMAX CTYJCHTOB — OYAyIIMX y4HWTEleH MaTeMaTHKH. B Xoje BBIMOJHEHUS MPOSKTHBIX 3a-
JaHWH MPUMEHSITUCh METO/bI SKCIIEPUMEHTAIBHON MaTeMAaTHKU M BU3yaH3allii T€OMETPHU-
YEeCKHX O0BEKTOB. Pesyibmamsi: W3y9IeHbl BO3MOKHOCTH IPUMEHEHHS CIICIHATN3UPOBAHHBIX
JUHAMHYECKMX CHCTEM TI'COMETPHU ISl OPTraHW3alliHM IPOCKTHO-HUCCIICIOBATEIBCKON es-
TENILHOCTH CTYAEHTOB; CIIPOCKTHPOBaHa M ampoOHMpOBaHA CKBO3HAs MPEAMETHO-METOH-
YecKasl JIMHUS OBJNAJCHUS OyTyIIMMHU YYUTCISIMH MAaTEMATUKU KOMIIETCHIUSIMH B OOJaCTH
pa3paboTku W TpUMEHEHHsT U(POBBIX 00pa30BATEIBHBIX PECYPCOB OOYYEHHS I'€OMETPHUH,
HABBIKAMH OPTaHU3AIMH MPOSKTHOM NEATEIBHOCTH yUalIuXCcs, 001 Jaf0NIIX BEICOKHM YPOB-
HEM MAaTEMaTHYCCKUX CIOCOOHOCTEH; MPEIJIONKECHBI HHIMBHIYAIN3UPOBAHHBIC MMOIXOIbI
K 00YYCHHUIO CaMUX CTYACHTOB, OYIYIIUX yYUTENel MAaTeMAaTHKH, B KOHTEKCTE (OPMUPOBa-
HUSI UX TOTOBHOCTH K MPO(ECCHOHATIBHON JEATSIFHOCTU B YCIOBHUSAX Pa3BUTHUS HMHIMBUIYa-
JIM3ALMHN IIKOJBHOTO 00pa3oBaHus. 3axiouenue. TPEACTABICH MPAKTHYECKUH OIBIT MPHMeE-
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HCHUA HI/I(prBBIX HWHCTPYMCEHTOB CTYACHTAMHU B IPAKTHUKO-OPUCHTUPOBAHHBIX IMPOCKTHBIX
HCCIICAO0BAHUAX, MIPOBEACHNUE KOTOPBIX MPUBEIIO K MHTCPECHBIM PE3YyJIbTATaM, O6J'IaI[aIOHII/IM
OJICMCHTaMH HOBU3HEI.

KiroueBble ciioBa: cucreMa JauHaMU4eckoil reometpun, GeoGebra, nHIMBUyaH3a-
us 00y4YeHHus MaTeMaTHukKe

3asBieHne 0 KOH()INKTe HHTEPECOB. ABTOP 3asBISICT 00 OTCYTCTBUH KOH(IUKTA
HUHTEPECOB.

Hcropus craTbM: NOCTynuia B pegakuuto 7 nexabps 2023 r.; nopaboTana mocine pe-
ueH3upoBanus 15 suBaps 2024 r.; npuHsTa Kk myoaukauuu 20 saBaps 2024 r.
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Developing the digital research competence
of a future mathematics teacher as a part of project activities
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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: an 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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ITocranoBka npoodJembl. CTpEeMHUTEIBPHOE Pa3BUTHE MU(PPOBBIX TEXHOJIO-
v ¥ ro0anbHbIe Mpouecchl MH(pOpMaTH3aIH, IPOUCXOASIINE BO BceX chepax
HAyKH U TEXHUKH, B TIOBCETHEBHOM KM3HU YeJIOBEKa, HE MOTYT HE BIMSTH Ha CH-
creMmy obOpazoBaHus. OT pazyMHOro OanaHca OCHOBHBIX JIBYX NPHUHIIMIIOB pa3BU-
THsT 00pa30BaHMs — T'yMaHU3allMA ¥ WH(POpPMATHU3AINHU — 3aBUCUT dPPEKTHBHOCTH
BCEHl BRICTpanBaeMoii B 0011ecTBe 00pazoBaTeIbHON MapaJurMbl.

B coBpemenHy10 1Koy, a y>)ke U B YHUBEPCUTET, IPUXOIUT HOBOE «IIH(]-
poBoe MoKoJeHue» («rmokojeHue Z»). CTuxuitHoe NMpOHUKHOBEHHE MHTepHeTa
B 00y4eHHEe CHUXKAET ero KauecTBO, HO MPOJAYyMaHHOE HCII0JIb30BaHHE B 00pa3o-
BaTENIbHOM TIIpoLiecCe HH(POPMALMOHHBIX TEXHOJOTHH MOXET OTKPBITh HOBBIC
BO3MOXXHOCTH JJIS pa3BUTHUS OO0Yy4alOUIMXCS, B TOM YHCIIE Yepe3 BOBJICUEHUE UX
B y4eOHO-MCCIIE0BATENbCKYIO, TPOCKTHYIO NESATEIbHOCTh, © UIMEHHO ISl Mare-
MaTHYECKOTo 00pa30BaHMs 3TO BEChMa MEPCIEeKTUBHO. [ co3manus 3pdexTun-
HOU 1u(pOBOIl 00pa30BaTENbHON Cpelbl COBPEMEHHON IIKOJE HYXKEH yYUTelb
MaTEeMaTHKH HOBOTO MOKOJICHUS, TOTOBBIM K MPOAYKTHBHOM paboTe B TaKOW Cpe-
1ie, a, 3HAYUT, ¥ TOJXO0/IbI K IMOATOTOBKE CTYACHTA, OyAyIIero rneaarora, JOJKHBI
OBITH HaIIPaBJICHBI HA (POPMHUPOBAHUE €TO COOTBETCTBYIOMIEH MPOheCcCHOHATHHOU
KOMITIETEHTHOCTH.

SpkuM mposiBiIeHHEM 3pbl HUGPOBU3AIMKM B IIKOJIFHOM MaTeMaTHUYEeCKOM
00pa3oBaHUM ABJSIETCSl Bce Oojiee aKTHMBHOE NMPUMEHEHHE B Mpolecce 00y4YeHUs
MaTeMaTHKe CIeUaIN3upPOBaHHbIX TakeToB W mporpamm (Mapl, GeoGebra,
MathCard u np.). Hanmpumep, ucnosnbp30BaHue CIICIUATIBHBIX TUHAMHUYECKHX MaTe-
MaTHUYECKUX MpPOrpamMm, HauOoJIbIIee PacpoCTpaHEHHE U3 KOTOPBIX MOyl Ma-
keT GeoGebra, mpu 00y4eHNH MIKOJIBHUKOB PEIICHUIO TEOMETPHUYECKUX 337124 BbI-
COKOT'O YPOBHS CJIOKHOCTH, OJUMIIMATHBIX 3ajjau MO0 N€OMETPUU JaeT OTJIMYHBIC
pesynbrarbl. CoBpeMeHHbIEe MH()OPMAIIMOHHBIE TEXHOJIOTHUH IO3BOJISIOT BBINOJ-
HUTb TOYHBIM YepTEeX K 3a7aue, a UCMOJb3Ysl MepeMelleHIE OTAETbHBIX AIIE€MEHTOB
IreOMETPUYECKUX OOBEKTOB, UCCIE0BATh MX CBOWCTBA M MPUITH K HJIEE PEIICHHS.
KoHeuHo, B yCIIOBUSIX peaibHOM MaTEMaTUYECKOW OJIMMITMA/Ibl €€ YYAaCTHHK HE
UMEET BO3MOXKHOCTH UCIIOJIb30BATh KaKue-muoo 1idpoBbie HHCTPYMEHTH. OHAKO
IPOJAyMaHHOE COYeTaHHe TPAAULUOHHBIX U IT-moaX0n0B K 00YUEHUIO T€OMETPUH
Ha 3Tare MoAroTOBKU CTUMYJIMPYET pa3BUTHE aOCTPAKTHOTO MBIIUICHUS y4alero-
sl ¥ TIO3BOJISIET C(POPMHUPOBATH y IIKOJIBHUKA LIEHHBIE UCCIIEA0BATENECKIUE HABBIKU
U3YUYCHUS CIOKHBIX T€OMETPUYECKUX CHCTEM.
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Hcnonb30BaHne CUCTEM TUHAMUYECKOW T€OMETPUU MPH MOATOTOBKE OyIIy-
IIMX YYNUTEJIEH MAaTEMaTUKH B BY3€, C OJJHOM CTOPOHBI, TIOMOraeT CTyJEHTaM, Kak
U IIKOJIbHUKAM, HAYYUThCS PEIIaTb F€OMETPUUECKUE 3aJladyl BBICOKOTO YpPOBHS
CJIOKHOCTH, a, C APYTOil CTOPOHBI, CIIOCOOCTBYET (POPMHUPOBAHUIO UX CIIELHATb-
HOM HCCIeIOBaTeIbCKOM U MeToaudeckor IT-KoMIeTeHTHOCTH, T'OTOBHOCTH
K JaJbHEHIIeH mpodeccuoHanbHON neaTenbHOCTH. [lomydeHHbIi B Tepuo moy-
YeHHs] 00pa30BaHMsI OIBIT MPUMEHEHUS IPU 00YYCHUH TeOMETPUH ITU(PPOBBIX WH-
CTPYMEHTOB MOJATOTOBUT OyAyIIMX MeIaroroB K padoTe B YCIOBUSX MHAUBHya-
Tu3anuu 00y4YeHHs] MaTeMaTHKe IIKOJIBLHUKOB, MPEkKIE BCEro, 00IaIarommux Ma-
TEMaTUYECKUMHU CIIOCOOHOCTSAMHU U BBICOKUM YPOBHEM MOTHBALIUU K 00Y4YEHHUIO.

B nocnennee BpeMsi akTUBHO UCCIEAYIOTCS BONPOCHI TPUMEHEHHUSI CUCTEM
JTUHAMHUYECKOW T€OMETPUHU TIPH O0YUYEHUH IIKOJIBHUKOB [1-3], a TakXe MmoIX0 bl
K 00y4eHHIO OyIyIIUX YYUTENeH MaTeMaTUKH METOJMKE OOYYeHHS IIKOJILHUKOB
TEOMETPUH C NTPUMEHEHUEM HHU(PPOBBIX HHCTpyMEHTOB [4; 5]. Crennduka mero-
J0B 001IenpohecCHoHaIbHOW NMOArOTOBKM OYAYIIMX IEAaroros, HalpaBICHHOU
Ha OBJIAJICHUE UMU CIEHUAIbHBIMU MPOEKTHBIMU U HU(GPOBBIMU TEXHOJIOTHIIMH,
aKTUBHO uccienyercs u B Poccuu [6; 7] u 3a py6exxom [8; 9]. OTnenbHbIC Hcce-
JIOBaHMsI HaNpaBJeHbl Ha U3yYeHHE OCOOCHHOCTEW MprUMeHEeHUs HU(POBBIX TEX-
HOJIOTUH TIpu (HOPMHUPOBAHMH y CTYACHTOB, OYyAyIIMX Yy4YUTelled MaTeMaTHKH,
HaBBIKOB UCCIIEIOBATENBCKOW M TPOEKTHOM JieaTreibHOCTH [10—12].

B paccmarpuBaeMoM KOHTEKCT€ HaMU OBLIM OIPENIEICHBI IENU U 33Ja4d
UCCJIEIOBaHMS — MPOAHAIM3UPOBATh BO3MOXKHOCTH ()OPMUPOBAHUS Y CTYICHTOB
CrienranbHON U(POBOI MCCIEAOBATEIHCKON KOMIIETEHTHOCTH B PAMKaX BBITION-
HEHUS MMM MPOEKTHBIX 3a/laHuil C MpPUMEHEHHEM LU(POBBIX TEXHOJOTUN H
chopMyIUPOBATh TPEIJIOKECHHS IO COBEPUICHCTBOBAHHUIO IMPOIIECCA OCBOCHHUS
OyqylIUMHU YYHUTENSIMH MaTeMaTUKU HU(GPOBBIX MHCTPYMEHTOB OOydYeHHUsSl Teo-
METPUHU Ha Tarle MOMy4YeHUs] UMH BBICIIETO 00pa30BaHUsI.

MeTtoaosiorusi. /{5 ocyuiecTBI€HUs MOCTABICHHBIX 1€JI€H MPOBEACH aHa-
73 BO3MOXKHOCTEH MpPUMEHEHUsS] CUCTeMbl AWHaMHu4ueckoil reomerpun GeoGebra
B MATeMaTHYECKUX MPAKTUKO-OPUEHTHUPOBAHHBIX IPOEKTHBIX HCCIEI0BAHUIX
CTYJIEHTOB, OYIyIIUX y4uTeNed MaTeMaTHku. [IpoaHamn3upoBaH MPAKTUYECKHIA
ONBIT OPTAHU3ALNH POEKTHON JIEATEIbHOCTH CTYIEHTOB, PEICTABIEH ONBIT BbI-
MOJTHEHUSI OOYYaIONUMUCS OTIENBHBIX MPOCKTHBIX 3alaHuil C MPUMEHEHUEM
U (POBBIX HHCTPYMEHTOB HAa OCHOBE METOJIOB SKCIEPUMEHTATbHOW MaTeMaTHKH
Y BU3YQIH3AIHA TEOMETPHUECKUX OOHEKTOB.

Pe3yabTarsl U 00cy:xaeHne. B 0CHOBY MpOBOAMMOTO HaMH HUCCIICIOBAHUS
3aJI0’K€Ha MOJIENIb METOJUYECKONW MOJATOTOBKU OYAYIIET0 y4WUTENsT MaTEMaTHKH,
HarpasJeHHas Ha (POpMUPOBAHUE TOTOBHOCTH BBITYCKHUKA K CO3JIaHUIO Pa3BHBAlO-
el o6pa3oBaTenbHON cpenbl, K WHAWBUIYATU3UPOBAHHONW paboTe CO IMIKOIbHHU-
KaMH{, 00J1a/1al0IMMH BBICOKMM YPOBHEM MAaT€MAaTHYECKUX CIIOCOOHOCTEW U MO-
TuBaluen k ooyuenuto [13]. Takas mMozmenb MOATOTOBKU MpENONaraeT Halu4yue
CIICIIMATIbHO BBIJIEICHHOW CKBO3HOW MPEAMETHO-METOANYECKOW M HCCIIEIOBA-
TETbCKOW JIMHUW OBNAJCHUS OYyAYyIIMM TEAaroroM KOMMIETCHIMSIMH B OOJIACTH
pa3paboOTKu U MPUMEHEHHsI IMUGPOBBIX 00pPa30BATEIBbHBIX PECYPCOB OOYUCHHS
MaTeMaTuKe, B TOM YHCIIE TEOMETPUH, a TaK:KE HABbIKAMHM OPraHU3allid ITPOEKT-
HOM J1eATeNbHOCTH YUaIIUXCs C IPUMEHEHUEM IU(PPOBBIX HHCTPYMEHTOB, TO €CTh
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peub uaer o GopMHPOBAHUM CHEIHAIBHON UCCIIEOBATEIBCKON U(MPOBOH KOM-
MNETEHTHOCTH B CTPYKTYpPE METOAMUYECKOI MOArOTOBKU OYyAYIIEero rnejaarora.

B pamkax maHHOW MOJenH METOJAMYECKOHN MOATOTOBKH OYIYIIErO YUUTEINS
MaTeMaTUKH Ha 3Tale OCBOCHUS MaTeMaTUYECKUX TUCIUIUIMH B Kypce FeOMETPUH
CTYJIEHT OCBaMBaeT METOJIbl BU3yaJIU3allMd T'€OMETPUUECKUX 3aJ]1ay, TOCTPOCHUS
yepTexel ¢ MOMOIIbIO CIEHATBHBIX MAaKEeTOB JUHAMHUYECKONH IeOMETpUU U aHU-
MaIuu n300pakeHuH.

[anee Ha 3Tane OCBOEHUS AMCUUIUIMH 3JIEMEHTAPHON M OJMMIIMAHOW Ma-
TEMATUKHU CTYJEHT BBINOIHICT JUHAMUYECKHE YEPTEKU K T€OMETPUUYECKUM 3a]1a-
yam u3 BTOopoi dactu EI'D mo marematuke (mpodibHBIA YpOBEHb) M K OJHMM-
MUAHBIM 33J]a4aM 110 TEOMETPUHU.

W, nakoHen, B paMKax OpraHM3allMM HCCIEAO0BATEIbCKON AeITeIbHOCTU
Hanbosee CIOCOOHBIM U MOTHBUPOBAHHBIM CTYACHTAM TPEJIaracTcs BHIMOTHUTH
WHAUBUAYaIbHbIE IPOEKTHbIE 33JaHMs C IPUMEHEHUEM OJIHOM U3 CHCTeM JuHa-
MHU4YecKoi reomerpun. Hanbonpimmii mHTEpEC, Ha HAI B3I, IPEACTABISIOT CO-
00l MPaKTUKO-OPUEHTUPOBAHHBIE TE€OMETPUUYECKUE MPOEKTHI MEKIUCIUILIUHAD-
HOTO XapakTepa. MccaenoBaTebckie HaBbIKM MPUKIIATHOTO XapaKTepa 0COOEHHO
LEHHBI Y COBPEMEHHOT'0 YYUTEIA-IPEIMETHUKA U UHTEPECHBI IKOJIbHUKAM.

B pamkax mpoBOAMMOrO HWCCIIEIOBAHHS CTyICHTaM, OyAYIIMM YYUTEISIM
MaTeMaTHKH, MPEeAJIarajoch BBIIOJHUTh T'€OMETPUUYECKUE MPOEKTHBIE 3aaHMs,
B TOM YHCJI€ TPAKTUYECKOTO COACPIKAHUS.

Tak, B 2022 1. OBLIO BBIMOJIHEHO JOCTATOYHO WHTEPECHOE HCCIIEIOBAHUE,
KOTOpOE€ MPUBEJIO, Ha HAIIl B3I, K 3HAUMMOMY pe3yJibTary. beuia peiieHa cie-
nyrolas 3agada (mpoekTHas 3aaava 1): «Buiacuums, mocym au y uemulpexy20iib-
HUKA, OMIAUYHO20 OM NAPANNEN0SPAMMA, CO8NA0AmMb 084 U3 Mpex «YeHmpos
msaxcecmux»?y» Ilpu 3ToM paccMaTpUBaIUCh CIEAYIONUIME TPU «LEHTPA TSHKECTH
YETBIPEXYTOJIbHUKA: M| — HEHTpP TSAKECTH PABHBIX I'PY30B, Pa3MEILECHHBIX B BEp-
IIMHAX YEThIPEXYToJbHUKA (HEHTPOU, WIH «BEPIIUHHBIN LIEHTP TSHKECTU»), Mz —
HEHTP TSHKECTH OJHOPOJHOW YETBIPEXYTONbHON TIIACTUHBI (KIEHTP TSKECTH
wiomanny»), Ms — HEHTp TSHKECTH OJHOPOIHOTO KOHTYpa, 0OPa3yIoIIero 4eThl-
PEXYTOIBbHUK (KLUEHTP TKECTH IEPUMETPA).

Jloka3aTenbCcTBO YTBEPKACHHUS, UTO B CIIydae COBIAJACHUS LIEHTPOB TAKECTH
M u M> 9eThIpeXyroiabHUK SBIISETCS MapauieIorpaMMOM, OBUIO OIyOJIMKOBAHO
panee (2015 r., [14]). Joka3aTeqbCTBO YTBEPKACHUS, YTO B CIy4ae COBMAJICHHS
LEHTPOB TsKECTU M| 1 M3 4eThIpeXyTroJIbHUK SIBISIETCS MapajuieIorpaMMoOM, HaM
B JINTEpAType HE BCTPETHIIOCH, HO 3aTPyAHEHUN HE BbI3BaJO. A BOT OTBETUThH HA
BoMpoc: «MOryT JId y YeThIPEXyTroJIbHUKA, HE SIBJSIOLIETOCS MapajljIeIorPaMMOM,
COBIIAIaTh LEHTPHI TskecTH M> u M3?7» — oka3zalmoch He Tak mpocto. Kirodom
K YCIIEXy CTaJIO TO, YTO CHayaja yJajgoch MOCTPOUTh UCKOMBIA YEThIPEXYTOJIbHUK
B cucteMe nuHamuieckoi reometpun GeoGebra (puc. 1). Takum 4eThIpEeXyTrob-
HUKOM OKa3aJyiCsl JeNbTOUJI C ONPENEICHHBIMU XapaKTepUCTUKAMHU, KOTOPBIEC 3a-
TeM ObUIM HalJIeHbl aHAIUTUYECKH.

PesynbpTaThl MPOBECHHOTO UCCIENOBAHUS PO 00CYKIeHHUE HA OJTHOM
13 KOH(EPEHIMH 1 TI0 UTOTaM padoThl KOoH(epeHnu ObuTH onmyOIMKoBaHsI [15].

He menee MHTEpeCHBIM OKa3alioCh €IE OJHO MCCIEAOBAHHUE MPUKIIATHOTO
xapakTepa, BbIosiHEHHOEe B 2023 1. CryaeHTy OBUIO TPEAJIONKEHO PEIIUThH
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CIeNyIoIIyI0 3a4auy (MPOeKTHYIO 3adauy 2): «/lan mexanuzm (cm. puc. 2), 2oe
£G = GF = FD = DE Ilonsyn 1, ckonv3sauuil 6 HeNOOBUNCHBIX HANPABAAIOWUX 1-t,
éxooum 6o epaujenue napel E co 3eenvamu 3 u 6. 36eno 7, 6xoosawee 60 epaujerue
napvt G co 36enwvamu 3 u 4, ckonvzum 6 noazynax 2 u 8. Ilonsyn 2 éxooum 6o
spawamenvuyio napy C ¢ noazynom 9, a noazyn 8 éxooum 6o epawyenue napvt D
co 36enbamu 5 u 6. Ilonzyn 9 ckonvzum no mpasepsze EE 36ena 1. Eciu mouxy F
3aghuxcuposams, mo no Kakou Kpueou Oyoem oOgueamvcsi moyka C? Omeem
o0bocHyUmey.
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Puc. 1. HeTbipexyronbHuK, y KOTOPOro cosnanu To4ku M, n M,
Figure1. The quadrangle with coinciding points M, and M,

UcTtoyHuk: BbinoNHEHO E.H. Anekceesoii.
Source: made by Elena N. Alekseeva.

[TocTpouB OMHAMHUYECKYIO MOJEIb T'€OMETPUYECKOTO0 OOBEKTa B CHUCTEME
GeoGebra u opraHn3oBaB aHMMAIMIO0 H300paKEHHs MEXaHU3Ma B JIBUXKEHUHU,
o0yyaromuics ycTaHOBWIL, 4TO Touka C OMKCHIBAeT Mapadoiy ¢ pOKycoM B TOUKE
F w nupexTpucoi, HampaBieHHEe KOTOpOM coBmagaer ¢ f-¢. [losBuiace uupest pe-
mieHusi (K CJIOBY, COBEPILICHHO BepHas HJes), MMOCKOJIbKY OCHOBOW MPOEKTHOTO
3aJJaHus MOCIY’KNJ MEXaHU3M, KOTOPBIM IPUMEHSJICS B MPOILUIOM BEKE IS BbI-
YepurBaHUs Mapadoi — KyJIMCHO-phIYaXKHBIN napabosnorpad VuBapaca, Ha3BaHME
KOTOPOT'0 TOBOPUT caMo 3a ce0ds (puc. 3).

Jlanee cTyZeHT 00OCHOBAJN TPAEKTOPUIO ABWKEHHS TOUKM C, IOJTY4YHB aHa-
JIATHYECKU YPAaBHEHHE 3TOM Mapabonbl Y = 2px? B NpAMOYTOJIBHOI cHCTEME KO-
opauHaT Oxy ¢ UEHTpOM B Touke O, SABISIONICHCS CEepeIUMHON NMEPIEeHANKYIpa,
poBeIeHHOTo U3 (pokyca F Ha HANPABIAIOMIYIO /-f, U TAKOW, YTO /' IPUHAIEKUT
ocu Ox u p = OF. BeiBog ypaBHEeHHS TapalOoyibl OCHOBAaH Ha TOM, YTO B JIFOOOM
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MOMEHT BpEeMEHH paboThl MexaHnu3Ma Touka C eCTh TOUKA IPEeCeUEHUs TuaroHain
GPD pomba £GFD w npsimoit EE. YpasHenue npsmoit EE, napamensHoit ocu Ox,
UMEET BUJl y = a4, I/IE @ — PacCTOsIHUE OT NpsAMoi EE no npsmoi OF, T.e. 10 ocH

Ox. YrnoBo#t kodd¢unmeHt auaroHanu £7 pomba paBeH k; = — %, aTorza
yriioBoi kod(puiment quaronanu &2 paseH k, = 5 (Tak Kak guaroHanu pomoda
nepneHauKysipabl). Kpome Toro, nuaronans &2 NenuT IuaroHallb A7 TONoJIaM,
T.€. IPOXOAUT 4YEpEe3 CEepelUHYy OTpe3Ka £/ — TOYKY C KOOpJAWHATaMU (O; %)
PemuB cucremy ypaBHeHuUH, 3aa01ux npsmele 62 u EE,

y=a

a
y= gx 7

MoJTy4yaeM ypaBHEHHUE MapadoJibl, IO KOTOPOil nBUkeTcs Touka C:

y = 2px?.
Puc. 2. YepTex mexaHM3Ma K MPOEeKTHOWM 3aaaye 2 Puc.3. KynmcHo-pblvaxHblii napabonorpad
Figure 2. Drawing of the mechanism for design MHuBapaca
problem 2 Fugure 3. Inwards rocker-lever parabolograph
Hcroynnk/Source: Wcroynuk/Source:
https://azbukametalla.ru/mekhanizmy/chast- https://azbukametalla.ru/mekhanizmy/chast-
2/kulisno-rychazhnye-mekhanizmy 2/kulisno-rychazhnye-mekhanizmy

TemaTuyeckux HarpaBICHUHN JUIs TOJOOHBIX UCCIICTOBAHMM, KOHEYHO, MHO-
ro. Hanpumep, B HacTosiIee BpeMsi OAMH U3 CTYJIEHTOB, OyIyIUX YUUTENeld mMa-
TEMaTHKH, BeleT paboTy HaJ pElIeHUEM elle OJHON TOCTaTOYHO HHTEPECHOM
HpOGKTHOI\/'I 3aa4u, MOCBAIICHHBIM HCCIICAOBAHUIO MAJIO U3BCCTHLIX IMPU3HAKOB
napajuieJiorpaMMa M COMYTCTBYIOIIMX YETHIPEXYTOJbHUKOB C MPUMEHEHHEM CH-
crembl Mapl.

3akiouenue. [IpencraBieHHBI TPAKTHYECKUNA OTBIT MPUMEHEHHS U(PO-
BbIX MHCTPYMCHTOB CTYACHTAMH B IMPAKTUKO-OPUCHTHUPOBAHHBIX NPOCKTHBIX HUC-
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CJIEOBAaHUIX, HA HAIl B3IJIsAI, BECbMa UHTEPECEH HE TOJIBKO C TOUKHU 3PEHUS Ka-
YEeCTBa TMOJYYCHHBIX PE3YJIbTATOB, 00JIAAIONMINX dJIEMEHTAMHA HOBU3HBI, XOTS 3TO
HE MaJIOBAKHO. BakeH pe3ynpTar BOBJIICUEHHUS CTYACHTOB B PEAJbHYIO MPOEKT-
HYIO JIEATEITLHOCTh C TOYKH 3pECHHS (DOPMHUPOBAHMS WX CHEIUATBHON ITUPPOBOM
HCCIICIOBATEIILCKOM KOMIIETEHTHOCTH B KOHTEKCTE MX JaldbHEHIIEH Iegaroruue-
CKOH JEeATEILHOCTH.

Hcnonb3oBanne nudpoBbIX HHCTPYMEHTOB, CHEIMATU3UPOBAHHBIX MPOECK-
TOB U TIPOTPaMM UMEET BAXKHOE 3HAYCHHE B METOJUYCCKOM MOATOTOBKE OyayIINX
y4YuTEIEH MaTEMATUKH, B TOM YHCJIE IIPU OPraHU3allu X WHIUBUYAIbHOM IPO-
€KTHO-HCCJIEI0BATEIIbCKOM YUeOHOM JESITEIIbHOCTH, B KOHTEKCTE UX Mpodeccro-
HATBHON KOMIIETEHTHOCTH K PaboTe B YCIOBHUSIX WHIMBUAYATH3AIUH OOYYCHHUS
MaTeMaTUKE B COBPEMEHHOM IIKOJIE.
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AnHoTanms. [locmanoska npobiemsl. B Hactosiee Bpems IUQPPOBBIE TEXHOJOTHH
SIBJISIFOTCSL HEOTHEMJIEMOH 9acThIO BCEX COIMANBHBIX HHCTUTYTOB. Takas rimobanbHas nudpo-
BU3AIMS CPEJIbl KU3HEACITEIFHOCTH YEIOBEKa U3MEHIET caMy MapaJurMy MBIIIICHUS HOBO-
ro nokoyeHus. COBpeMEHHOMY IPETTOIaBaTelF0 HEOOXOANMO COOTBETCTBOBATh HOBBIM 3aIIpOCcaM
COIMOKYJIETYPHOU Cpelbl. JTO ONpEAeIsieT aKTyalbHOCTh BBIPAOOTKH HAay4YHO-OOOCHOBAaHHBIX
Mojeneii (pOPMUPOBAHUS M OICHKHA YPOBHS IHU(POBOH KOMIIETCHTHOCTH IPEIOJaBaTeIeH.
Memooonozcus. OCHOBHBIM METOJOM BBIOpaH aHAJIHM3 PE3yJIbTATOB OIpOCa IperoaBaTeieit
By30B Poccum o npobieMe nudpoBoii KOMIIETEHTHOCTH MpEJCTaBUTENEH MPOPecCopCKo-
MIPETI0IaBaTEIbCKOTO COCTaBa M UHBIX paOOTHUKOB (COTPYIHHUKOB) By30B. I[IpoBeaen 6ubmmo-
METPUYCCKUI aHAIN3 OTKPBITHIX UCTOYHUKOB IO TeMe (POPMUPOBAHUS III(PPOBEIX KOMITCTEH-
ouil mperonaBareneil By30B M MOHHTOPHHT HAYYHBIX ITyOJHKANWH IO KIIOYEBBIM CIOBaM
«uu@poBU3aNUIY, «IA(POBBIE TEXHOIOTUNY, IU(PPOBAS KOMIECTEHTHOCTD MIPEMOJaBaTEeIID).
Pesynomamui. B uccnenoBanuu oToOpaskeHbI pe3yIbTaThl ONPOca O HATHMYHNH HEKOMIIETCHT-
HBIX TpEACTaBUTENCH W3 UYucia MpoQeccOPCKO-TNPErnoaaBaTelbcKoro COCTaBa U M3 YHCIA
WHBIX paOOTHHUKOB (COTPYIHUKOB) OT/AEIOB BY30B Poccum, a Takke pe3yibTaThl OmMpoca O
COOTBETCTBUU YPOBHS MaTepPHAIbHO-TEXHHUYECKOTO OCHAIICHHS BY30B 3aIpocaM COBPEMEH-
Horo 1udpoBoro obmectBa. [IpemroskeHa MoJenh OICHUBAHUS YPOBHSA IHU(PPOBOA KOMITE-
TEHTHOCTH IEJIarOTHYeCKUX paOOTHUKOB BY30B. 3axnioyenue. B mporecce nccienoBaTelb-
CKO# paboTHI yTBEpKJIeHa HEOOXOAUMOCTh IPOCKTUPOBAHUS Tpoliecca (GOpMUPOBAHUS TUD-
POBOI KOMIIETEHTHOCTH IPEKIE BCETO MPO(EcCOPCKO-IIPENOaaBaTEIECKOI0 COCTABA, a TAKKE
UHBIX PaOOTHUKOB OTAENOB BYy30B. JIJsl pelieHust UcCiaeayeMoi MmpoOiIeMbl MpeiaracTes
CTPYKTYpUPOBAaHUE MOJENU IH(PPOBOM MOATOTOBKH IO KATETOPHUSAM M ONpEACICHUE YPOBHS
HEOOXO0MMOM I (PPOBOH KOMIIETEHTHOCTH IS KaXKIOU KATETOPUH.
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Development of digital competence
of university teachers and teaching staff
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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.

Keywords: digitalization, material and technical equipment, digital technologies, as-
sessment model, categories
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IMoctanoBka mpo6Jemsl. Llenapio coBpeMEeHHOro BBICHIET0 0Opa3oOBaHUs
B paMKax COBEpIICHCTBOBAHHUS CHUCTEMBI sBiseTcsa (GopMupoBaHue mpodeccuo-
HATBHON HU(POBON KOMIIETEHTHOCTH BBITYCKHUKA. AKTYaIbHOCTh HUMPOBBIX
KOMITETEHLUH OMpeaeNsaioT TpaHchopMauu, KOTOpble TPOUCXOAAT CETOAHS B
COLIMOKYJIBTYPHOM Cpefie U B JESATENbHOCTH BY30B B TOM YHCIIE. DTH U3MEHEHUS
KacaloTCs MCIIOJIb30BaHMs ITU(PPOBBIX TEXHOJOTUI HE TOJIBKO B YIPABICHUHU, HO
M HEMOCPEACTBEHHO B 00Opa3zoBaTelbHOM mporiecce [1], 4TO BBIIBHTaeT HOBBIC
KBaJM(HUKAIMOHHBIE TpeOOBaHUS NMPO(eccCOoPCKO-NPenoaBaTeIbCKOMy COCTaBY.
Tennenuus uudpoBoi MOJEpHU3ALMU aKTUBHO MOJIEP)KUBACTCA HAalMOHAJbHBI-
MU nipoekTaMu Poccuiickoit @eneparmu «O6pasopanue» ', «Hayka u yHUBepCH-
TeTs»?, «lludposas sxonomuxa Poccuiickoit denepanun»’ u ap. Ponb yHuBep-
CUTETOB B paMKaxX 3THX HAIlMOHAJIBHBIX MPOEKTOB — MOJArOTOBKA KaapoOB IJi CO-
BPEMEHHOW IH(PPOBON IKOHOMHKH, KOTOPBIC JOKHBI 00JIaAaTh aKTyalbHBIMH
KOMIEeTeHIUsIMU. BMmecTe ¢ TeM BO3MOXKHOCTh peajn3aliy KadyeCTBEHHOH Mpo-
(eccnoHaIbHON MOATOTOBKH Ui COBPEMEHHON HU(POBOM IKOHOMHMKH Hampsi-
MYIO CBSI3aHa C YPOBHEM TOTOBHOCTH MperojaBaTeNieil 3THX 00pa3oBaTEIbHBIX
opraHu3aiyii Kk paboTe B HOBBIX YCJIOBHSIX, B KOTOPBIX BOocTpeOoBaHa IuppoBas
KOMIETEHTHOCTh [2—6]. B cBs3u ¢ 3TuM TpeOyeTcst akTyanu3zaius mpodeccuo-
HaJBHBIX 00pa30BaTEIBHBIX MPOTPAMM BBICIIIETO 00pa3oBaHus [7].

Lenp uccnenoBanusi — NpOEKTUPOBAaHUE TMpoliecca GOpMHUPOBaHUS TUPPO-
BOIl KOMIIETEHTHOCTH MPO(eccopCKO-Mpeno1aBaTeIbCKOro cocTaBa U MHBIX pa-
OOTHHMKOB OTJICJIOB BY30B.

3amauun ucciae10BaHUS:

1) cTpyKTypupOoBaHH€e MOJETH LHUPPOBOM MOATOTOBKH 110 KaTETOPUSIM;

2) ompeneneHue ypoOBHS HEOOXOAUMON IU(GPOBON KOMIIETEHTHOCTU ISt
Ka)XJI0M KaTeropuu.

Boiiennm ocHoBHBIE TTpoOiemMbl (popMUpoBaHUS LU(POBOM KOMIIETEHTHO-
CTH PO ECCOPCKO-TPENOAaBATENHCKOIO COCTaBa BY30B:

1) Hu3kast 1MdpoBas KOMIIETEHTHOCTh U OTCYTCTBHE MOTHMBALIMM B Camo-
Pa3BUTUU MOJIOJBIX MpENnoaaBaTesie — BHITYCKHUKOB BY30B, OTCYTCTBUE «BXO/I-
HOT'0 KOHTPOJISH» MPHU MOCTYIJIEHUH B BY3, IPU TpyaoycTporcTse [1; 8];

2) npobiemMa MaTepUaIbHO-TEXHHUECKOTO U IMPOrPaMMHOI0 oOecredeHus
o0OpasoBatenbHbIX Opranu3anuii. OTCYTCTBHE €IWHBIX MPOTPAMMHBIX MOJYJICH
3JIEKTPOHHOM WH(pOPMaMOHHON o0pa3zoBaTenbHOU cpenasl (DMOC) wim anano-
ruyHoi 1udposoii odpasosarenbHoi cpensl (LIOC), anekTponHoii 6HMOIHOTEUHON
cpenbl (OBC) u T.1m. 1151 Bcex 00pa3oBaTeNbHBIX opranu3anuu [9—11];

3) npoGiieMa OTCYTCTBUS KOHKPETHBIX TPEOOBaHUN U HAYYHO-OOOCHOBAHBIX
MojIeNiel U MHCTPYKIIUN peasiu3aIiiy IporpamMmm IudpoBoil KOMIETEHTHOCTH [2];

! HanuoHambHbli MPOCKT «ObpazoBanue». URL:
https://HammonaneHEIETIPOEKTHL. pd/projects/obrazovanie (mara odpamenus: 15.06.2023).
2 HanmoHanbHbIi MPOEKT «Hayxka u YHUBEPCHUTETHI. URL:

https://HanmonaneHEIETIPOEKTHL. pd/projects/nauka-i-universitety (mata obpamenns: 15.06.2023).
3 Hatmonanbubii  npoekt  «lludposas skonmommka Poccuiickoit ®enepaumn. URL:
https://nanmonansHEIENPOEKTHL pd/projects/tsifrovaya-ekonomika (ara oopamenus: 15.06.2023).
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4) mpoGiemMa CBOEBPEMEHHOH aKTyallM3allid OCHOBHBIX MPOQECCHOHATh-
HBIX 00pa3oBaTeNbHBIX TIporpamm [11];

5) mpobnemMa cucTeMbl CTUMYJIUPOBAHUS CAMOCOBEPIICHCTBOBAHHUSI MPETIO-
naBatesel B 001acTi HU(POBBIX TEXHOIOTHA;

6) poOemMa peaau3aiui CUCTEMbl 0€30TaCHOCTH OT HETaTUBHOTO BO3CH-
cTBHsI LU(POBBIX pecypcos [5; 12].

Metonoaorusi. Vccnenoanust FO.A. Macanosoi, 23.®. 3eepa, H.B. Jlo-
moBueBor, B.C. TperpsakoBoii, T.A. AlimaneraunoBa, JI.P. baiimypaToBoii,
O.A. 3aiinesoi, I'.P. Nmaeoii, JI.B. CiupugoHoBO# U Ap. TOATBEPKIAIOT HU3-
KU ypoBeHb C(OPMHPOBAHHOCTH ITU(POBOM KOMIETECHTHOCTH IpENoaaBaTesiei
By30B [11-15]. Pesynbrarsl uccnenoBanus H.B. JlHenpoBckoil 1Mo OLIEHKE rOTOB-
HOCTHU BBICIIEro 00pa3oBaHus K HU(PPOBOM SKOHOMHUKE MOKa3bIBAIOT, YTO TOJIHKO
OTJICTbHBIC BY3bI MPOIILIH 3TAIbI ABTOMATU3AIlMK U MHPOPMATU3AIMU U YBEPEHHO
JBUTAIOTCS K IIUPPOBOI SKOHOMHUKE.

Jlns mocneoBaTebHON peasin3aliy 3a1aul GOpMUpOBaHUs IU(PPOBOH KOM-
METEHTHOCTH BBITYCKHHUKA TPEABAPUTEIHHO TPEOYETCs OLIEHUTh TEKYIIHN YPOBCHb
UGPOBON KOMIIETEHTHOCTH POGECCOPCKO-TIPENIOAABATENHCKOTO COCTABA.

[MocpenctBom cetu MuTepHET mpoBeaecH onpoc Oonee 70 mpemnomaBareneid
1 paboTHUKOB (coTpyaHUKOB) 9 By30B Poccum (puc. 1). KimroueBbiM ObLT BOTIpOC
0 HAIMYUHU B KOJUICKTUBAX KpaliHE HEKOMIIETEHTHBIX B MHU(PPOBOM IUIAHE TpPE-
cTaBuTeNell mpodeccopcKo-MpernoaaBaTeIbCKOro CocTaBa M MHBIX PaOOTHHUKOB
(COTpYTHMKOB) BY30B B IIPOIICHTHOM COOTHOIIICHWH. Bapuanuu oTBeTOB OBLIN OT
35 o 7 %. JlomonHUTENBHBIMUA OBUT BOIPOCH O BO3pAacTe YKa3aHHBIX HEKOMIIE-
TEHTHBIX TIpenojaBaTesicd U pabOTHUKOB (COTPYAHUKOB), a TaKXe€ O COOTBET-
CTBUU MaTepHUATbHO-TEXHHMUYECKOTO OCHAIIEHUS BY30B 3apocaM COBPEMEHHOTO
obmectsa (puc. 2).
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Mpodeccopcko-npenoaasartenbckuii coctas By308 / Faculty and teaching staff of universities

Muoi nepcoHan By3os (oTaensl) / Other university personnel (departments)

Puc. 1. Pe3ynbtathl 0Npoca 0 HaiM4Mm HEKOMIMETEHTHbIX B LMPPOBOM MnyiaHe paboTHMKOB BY30B
Figure 1. Results of a survey on the presence of digitally incompetent university employees

UcToyHmk: noarotosneHo A.A. OnbTeMepOoBbIM.
Source: compiled by Aksar A. Eltemerov.
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PesyabTaThl U o0cy:kaenue. [IpoBelneHHBI OMpPOC MOKa3bIBaeT (akT
HAJIMYHS B By3aX KpailHe HEKOMIETEHTHBIX paOOTHHKOB (COTPYJHHKOB) U3 YUCIIA
podeccopcKO-TPernoaaBaTeIbcKOro cocTaBa 1, B OONbIICH CTENeH!, HHOTO Tep-
coHana OoTAeNnoB BY30B (cMm. puc. 1). Kpome Toro, OOJBIIMHCTBO OMPOIICHHBIX
(62%) ykazano Ha HECOOTBETCTBHE MAaTEpUAIbHO-TEXHUYECKOTO OCHAIICHUS
ypOBHIO TpeOOBaHUI COBpEeMEHHOTO Iu(poBoro odiecTsa (puc. 2).

80%
70%
60%
50%
40%
30%
20%

10%

2%
0% I
COOTBETCTBYET B NOJIHOM CootsertcTayeT / He cooTeetcTeyeT / Does KpaiiHe He
mepe / Fully compliant Compliant not match cooTteeTcTayeT /

Extremely inconsistent

Puc. 2. Pe3ynbTathl ONpoca 0 COOTBETCTBMU MaTEPUANIbHO-TEXHNYECKOrO OCHALLLEHNS BY3a
3anpocam CoBpeMeHHOoro obLecTea
Figure 2. Results of a survey on the compliance of the university’s material and technical equipment
with the needs of modern society

UcToyHyk: noarotoBneHo A.A. OnbTeMepOoBbIM.
Source: compiled by Aksar A. Eltemerov.

Hannyrie HEKOMITETEHTHBIX COTPYIHUKOB B 00JacTH HU(POBBIX TEXHOJO-
THi 3aTOpPMa)KWBaeT IMPOLECC Pa3BUTHS U CBOCBPEMEHHOW MOJEPHU3ALUHU BCEU
cucTeMbl oOpa3zoBaHusi. Kpome Toro, 3TOT (hakTop SIBISETCS IEMOTHBHPYIOIIUM
JUISL OCTAJbHBIX COTPYJHHMKOB, KOTOPBIM MPUXOAUTCS KOMIIEHCHPOBATh HEAOCTa-
TOK KBIM(UKAIIUHU KOJIJIET.

OddextuBHOCTh MHUPPOBON TpaHCHOpPMAINH IKOHOMHUYECKHX CHUCTEM Ha
MaKpo-, Me30- 1 MUKPOYPOBHSX OOYCJIaBIMBAETCSI HE TMPOCTO BHICOKUM YPOBHEM
3HaHUK mnepcoHanma. HeoOxomumo copMupoBaTh MOCTOSHHO OOHOBIISIOIIHECS
CHCTEMBI yIpaBieHHs 3HaHUsMH. [loaTOMy 00pazoBaTenbHbIN mporecce B nudpo-
BOW SKOHOMHKE I€JIecO00pa3HO paccMaTpUBaTh B KOHTEKCTE pea3alliy MPHH-
IIUTIOB HETIPEPHIBHOTO 00y4eHus nepconana [6; 9].

Lesas uccjenoBaHus — MPOSKTUPOBAHKE Mporiecca GopMupoBanus mudpo-
BOW KOMIIETEHTHOCTH MPO(ECCOPCKO-TPETIOAaBaTEIHCKOTO COCTaBa U MHBIX pa-
OOTHHKOB (COTPYIHUKOB) OTAEIOB BY30B. 3a/JadyaMH SIBJISIIOTCS CTPYKTYpHUPOBa-
HHUE MOJIeH NU(POBOM MOATOTOBKH 10 KATETOPUSIM M ONpEICICHHE YPOBHS He-
00x0anMOi M(pPOBOI KOMIIETEHTHOCTH ISl KaX10M KaTeropuu.
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®opmupoBanue NUPPOBOH KOMIIETEHTHOCTH MPOECCOPCKO-TpenoaaBa-
TEIbCKOTO COCTaBa BY30B PEKOMEHIYETCS pa3/IeUTh MO0 KaTeropusM B 3aBHUCH-
MOCTH OT HaIlpaBJIeHHsI MPOPECCUOHATBHON AEATEIbHOCTH:

1) npoduabHBIE TEXHUYECKUE TUCIIUTUIHHEI;

2) obmume u npopuIbHbIC TYMaHUTAPHBIC JUCITUTUINHBL,

3) obuue u npodUIIbHBIE TPAKTUKO OPUEHTHPOBAHHBIC AUCLIUIUINHBL.

JlucuurimuHel nepgoti kamezopuu TPEOYIOT MaKCUMaIbHON MU(PPOBONH KOM-
NETEHTHOCTH OT MpOo(eccOopCKOo-NPeno aBaTeIbCKOro cocTaBa By30B (He MeHee
90 %). IIpeumy1iecTBEHHO 3TO MPO(UIBHBIE TUCHUTUTMHBI TEXHUUECKON HampaB-
JICHHOCTH TpodeccnoHalbHON MOATOTOBKHU, I/I€ B3aUMOJIEHCTBHE C KOMITbIOTEP-
HbIMH, HWH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIMU M IU(PPOBBIMU TEXHOJIOTUSIMHU
SBJISIFOTCSL KpUTepueM 3(PGEKTUBHOCTH CIIENHAIMCTa B TPO(PECCHOHATILHON TpYy-
JIOBOW JIEATEIHHOCTH.

K pucuunnunam emopoii kamezopuu OTHOCATCS 0011€00pa3zoBaTeNbHbIE U
npodmIbHbIE TYMaHUTapHbIE IUCHUIUIMHBEL Tpebyemblil ypoBeHb mH(pOBOI
KOMIIETEHTHOCTH 37aech He MeHee 70 %. [lns mpenonaBaTenell 3TOH KaTEropuu
U(pOBbIE TEXHOJIOTUU SIBJIAIOTCS JOTOJTHEHUEM /ISl pealn3aluu 00pa3oBaTelb-
HBIX 3a7a4. Ha 3Tux aucrumnimHax nuupoBble TEXHOJIOTUH COTIPOBOXKIAIOT 00pa-
30BaTeNbHBIN MPOLIECC HEMPEPHIBHO U SIBJIAIOTCS JIMIIL COCTABIIAIOMIEH Mpodec-
CHUOHATILHOM KBATH(DUKAITHH.

K mpemuveii xamezopuu mnpennaraercs oTHecTH oOume U NpodUiIbHbIE
MPAKTUKO OPUEHTHUPOBAHHBIE TUCHUILIUHBI. K 3TON KaTeropun OTHOCATCS TUCIH-
IUIMHBI IO (pU3UYECKasi KyJIbType, XyJ0KECTBEHHOMY, MY3bIKaIbHOMY M TaHIIe-
BaJbHOMY MacTepcTBY U T. A. [ns mpemopaBaTenell MpaKkTUKO-OPUEHTHPOBAH-
HOW HampaBJIEHHOCTH YPOBEHb HU(PPOBOII KOMIIETEHTHOCTH TpeOyeTcss He MeHee
50 %. Ha nanHbIX aucuuiuiMHax (GopMUpyOTcs (pU3nMUecKkre KauecTBa U CHelH-
aJIbHBIE TPAaKTUUYeCKUe HaBbIKU. [IpuMeHeHne uQpOBBIX TEXHOJOTHA B 3TOM Ka-
TErOpUU Ha HAYAJIILHOM JTalle MOATOTOBKU OyneT crnocoOCTBOBAaTH (OPMHPOBA-
HUIO 3HAaHUH O HaBbIKaX. Ha KOHTPOJBLHOM 3Tare B 3TOW KaTeropuu IUGpPOBBIC
TEXHOJIOTUH OYAyT SBIATHCS JOMOJHUTEIBHBIM CPEJICTBOM OLEHKHU CIHEIHANIbHBIX
HaBBIKOB (KOHIIEPTHI, COPEBHOBAHMS, BBICTABKH), 00ECIICUNBAIONTUX JIEMOHCTpPA-
TUBHYIO U KOHTPOJIbHO-aHAIUTHYECKYIO COCTABIISIONIHE.

Jnst onerku chopMupoBaHHOCTH TpOoecCHOHATBLHON ITM(POBOI KOMITE-
TEHTHOCTHU B KaXJ0M KaTeropuu peKOMEHIYyEeTCsI BBIACIUTh TPU YPOBHSI:

1) HayanpHBIN (BHINOJIHEHUE MPOCTHIX 3a/1a4 MOCPEJICTBOM IIU(PPOBBIX TEX-
HOJIOTHH);

2) 6a30BbIii (aKTMBHOE HCIOJIB30BaHKUE IIU(PPOBBIX TEXHOJIOTHH B PELICHUN
poeCCHOHANIBHBIX 3a]1a4);

3) mpoABHHYTHIN (CLIOCOOHOCTH TBOPYECKH pEIIATh CIOXKHBIE MPOodheccHo-
HaJIbHBIC 3a7a4n) [8].

Hcxons U3 MaHHBIX peKOMEHJAIui, oIpeneieHa HeoOX0IUMOCTh (PpopMu-
pOBaHUSI KOHKPETHBIX TPeOOBaHUM IHU(PPOBOH KOMIIETEHTHOCTU MPO(ecCOpCKo-
MPENnoAaBaTeIbCKOr0 COCTaBa BY30B U OIpe/eIeHHs] YEeTKOM CHUCTEMbI OIlCHHBa-
HUS 110 Ka)KJIOMY YPOBHIO B KXXOH KaTeropuu (Tadnuua).
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CornacHo KpUTEpHUSM OLIEHKH COOTBETCTBHSA, B JAHHOW TaOIHIIE peKOMEH/TY-
eTcsl MpHBsI3aTh YPOBHHU TpeOyeMol IU(POBON KOMIETEHTHOCTH K JOJKHOCTSIM.
Tak, s penogaBaress nMpernoiaracTes nuppoBas KOMIETEHTHOCTh HA4yaJIbHOTO
YPOBHS, JJIsl CTapILEro MpernojaaBaTessi — 6a30BOro ypoBHs, A AOLEHTa, mpodec-
copa ¥ pyKOBOAUTENS Kadeapsl, IEHTpa U T. I1. — IPOJABUHYTOIO YPOBHSL.

OueHka ypoBHe undpoBo KOMNETEHTHOCTU NPodeccopCcKo-npenosaBaTesibCKoro CoctaBsa By30B
Mo KaTeropmsam B NPOLLEHTHOM COOTHOLLUEHUN

YpoBHU uMdppoBOI KOMMNETEHTHOCTU
. npodeccopcko-npenoaasaresibCkoro cocrtasa
Kareropuu undposoii B % COOTHOLLIEHUMN
KOMMeTEeHTHOCTU NnpodeccopcKo- = = =
npenonasatenLcoro cocrasa Mavanonoh | Basoselh | Mpomsnyrei
[lpenonasaress rnpernonasaresis PYKOBOANTESTL

MpodunbHble TEXHNYECKNE SUCUUNINHBI 55-70 70-85 85-100
O6wwme 1 NpodUIbHbIE 'YMaHUTaPHbIE
AVICLMIUTHB! 40-55 55-70 70-85
O6Lwwme 1 NpodubHbIE NPAKTUKO
OPUEHTMPOBAHHbIE ANCLMMNIIVHDI 25-40 40-55 55-70
lTepcoHasn By3a

UcToyHyk: noarotosneHo A.A. OnbTeMepOoBbIM.

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

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

Categories of digital competence of Elementar Base Advanced

professors and teachers composition y y ie Prof
Teacher Senior lecturer SSOCIAIe roressor,
Professor, Leader

Core technical disciplines 55-70 70-85 85-100
General and specialized humanities dis- 40-55 55-70 70-85
ciplines
General and specialized practice-
oriented disciplines 25-40 40-55 55-70
University staff

Source: compiled by Aksar A. Eltemerov.

VYuuTsIBast rno0anbHOCTh TpaHC(HOPMALIUH, TU(PPOBasi KOMIIETEHTHOCTD B Ha-
cTosiee BpeMs TpeOyeTcsl BCeMy MEepCOHATY BY30B, OOCTYKHUBAIOIIMX 00pa3oBa-
TEJIbHBIM TpoIecc. AHAJIOTMYHBIM 00pa3oM, MO TPEThe KaTeropuu TaOJHMLIBL,
K HayaJIbHOMY YPOBHIO TpeOOBaHUU HU(POBONH KOMIETEHTHOCTH MpeiJiaraercs
OTHECTH MHCIIEKTOPOB, PEIaKTOPOB, HAYYHBIX COTPYIHUKOB, TPEHEPOB, JIAOOpaH-
TOB; K 0a30BOMY YPOBHIO — JIOJDKHOCTH C MPUCTABKOM «CTAPIIHiN) — CTApIINi UH-
CIIEKTOP, CTAPIINA PENAaKTOp, CTAPUIMK HAYYHBIM COTPYIHHUK, CTapIIUi TPEHEp;
K MPOJBUHYTOMY YPOBHIO PEKOMEHIYETCS OTHECTH IU3alHEPOB, MOAEPATOPOB,
aJMMUHHCTPATOPOB HMHTEPHET-CAaTOB BY30B, IOJKHOCTH C IMPHUCTABKOM «TJaB-
HBIIY, a TAK)KE 3aMECTUTENICH U PyKOBOJHUTENCH OTJENCHH, OTIAETIOB U CITYXKO.

[Ipennaraerca cneayroumuii NMepeyeHb MPAKTUYECKUX 3aJaHUM B paMKax
TECTUPOBaHUS 001Iei IM(POBOI KOMIETEHTHOCTH IPEToiaBaTeNeil:
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1) co3ngars 3asBiIcHHE (panmopT) Ha OTIYCK, KOMaHAMPOBKY C YCIOBHOM
Tabnuieit u3 3—5 ATanoB; OTBEICHHOE BpEMs Ha BBITIOTHCHHE 3a7aHus — 4 MUH.;

2) co3naTh JAOKYMEHT: TEKCT M3 5 CTPOK C Pa3HBIMH pa3MepaMu, HHTEpBa-
namu, mpudTamMu, Ha3HAYUTh ABTOMATHYECKYIO HyMEpaIluio CTPOK, CHOCKY U pa3-
PbIB CTpaHUIIBI — 4 MUH.;

3) co3maTh CMBICIOBOM pUCYHOK U3 10 Guryp — 4 MuH.;

4) co3aath HeAEIbHBIN TUTaH-TPadUK U3 S MyHKTOB B Ta0IUIE — 4 MUH.;

5) cozmath TabIUIly pacuyera CyMMbI (Harpy3KH, 3aKyIKH) U3 5—7 IyHKTOB —
4 MUH.;

6) co3/aTh CPAaBHUTEIBHYIO AUArpaMMy S Moka3aresieil — 4 MuH.;

7) co3naTh MPE3eHTALNIO IO MPOU3BOJIBLHON TEME U3 5 CTpaHUIl — 8 MHH.;

8) pemakTupoBaTh B 0a30BOM mpuiIOkKeHHH 3 ¢otorpaduu mo 3 mapamer-
pam (11Bet, oOpe3ka, hopma) — 4 MUH.;

9) penaktupoBaTh B 0a30BOM MPHJIOKEHUU OTPE30K BUIEO C HAIOKEHHEM
3ByKa (MOHTaX) — 4 MUH.;

10) co3maTe JOKYMEHT C THIIEPCCBUIKAMHU Ha CTPaHUIBl 3 JINTEPATYPHBIX
UCTOYHUKOB U CCBhUIKaMHU Ul LIUTUPOBAHUSA HA HUX M3 HAYYHOU 3JIEKTPOHHOM
6ubmmoteku e-Library u ncnoap30BaTh aBTOMATU3ALUIO HyMEpalUud U aBTOMATHU-
3allMI0 PACCTAHOBKH UX MO aipaBUTy — 4 MUH.;

11) moxkmounThes B Opay3epe K CO3aHHON OHJIaiH BUICOKOH(EPEHINH —
4 MUH.;

12) co3maTh OHJIAMH KOH(EPEHIINIO TSl YKa3aHHOTO ajapeca — 8 MuH. [8];

13) crenepupoBath QR-K01 1J11 HCTOUYHMKA B COLIMATIBHOM CETH.

JlomomHUTEIRHO TIpeIaraeTcsl OIEHUTh HaBbIKUA paboThl ¢ MDY, uHTepak-
TUBHBIMHU JIOCKaMHM, TIPOEKTOPAaMH M JIp. OCHAILCHHEM, UMEIOLINMCS B HETOCpe/-
CTBEHHOM I10JIb30BaHUU B 00pa30BaTeNIbHON OpraHu3aluu.

B pamkax mpodeccrnoHanbHON KOMIETEHTHOCTH IMPEUIaraeTcsi OleHUBATh
HABBIKM Pa0OTHl Ha CIEIUATBHBIX IU(PPOBHIX YCTPOMCTBAX, HA CHEIUATH3UPO-
BaHHBIX KOMITBIOTEPHBIX IMpOrpamMMax, HEOOXOIUMBIX I BhIOpaHHOH Tpodec-
CHUOHAJILHOW JIeATEIHHOCTH, HA OTKPBITHIX MPOMUIBHBIX MIaTGopMax U mopTaiax
COIMANIbHOM ceTh MIHTEepHET MM B CUCTEME 3aKpPhITOM BEJOMCTBEHHOM ceTh. Jlis
3TOTO CIIEAYET ONpeAeTUTh 0a30BbIC 33JaHUS U OIPAHUYUTH MX BBINOJIHEHHE IO
BpeMeHHu (Harpumep, npoektupoBanre 3D monmenu momernieHuss B AutoCad mo
3aJIaHHBIM TTapameTpam B TeueHue 10 MuH.).

Crpykrypa TpeOyeMoil uppoBoii KOMIIETEHTHOCTH COACPIKUT CIIEAYIOIINE
3aJaun:

a) opMupoBaHHe KOTHUTHUBHON peiIeKCHH ¢ OpUeHTaluel Ha mpodeccu-
OHAJILHO 3HAYKMBbIE 1IEHHOCTH;

0) coBepiIeHCTBOBaHUE (DYHKIIMOHAIBHON COCTaBIISIONICH HU(PPOBBIX KOM-
TIETECHITHIA;

B) opmMupoBaHue MUPPOBOI KyJIbTYPhI, BEIpAKAEMOE B OCO3HAHUU MOPaJTb-
HBIX CMBICJIOB, OCHOB LIM(POBOI O€30MaCHOCTH U KOHCTPYKTUBHON MOTHBAIINH;

T') BOIUIOIIEHHE CTUMYJISILIMU CO3MIaTeNIbHOW aKTUBHOCTH, TOTOBHOCTH K pea-
JU3alMUA CBOMX IIEHHOCTEH, TMYHOCTHBIX CMBICIIOB U MHUPOBO33PEHUS B Ipodec-
CHOHAJIbHOW JKW3HHU.
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BaxxHO B 11€JIOM OCYIIECTBISATE MOHHTOPHHT IU(GPOBON KOMIIETEHTHOCTH
npenoaaBaresnieil, 4ToObl ONEepaTUBHO pearupoBaTh Ha 3alpOChl BPEMEHU U o0ec-
MEYNBATh MOBBIIICHUE KBATU(DHUKAIMKM, UCXOAS U3 (POPMHUPYIONIMXCS Ha Mepma-
HEHTHOW OCHOBE moTpebHocTe [15].

B pamMkax ucnongHeHHs HAIlMOHAIBHBIX MPOEKTOB Poccuiickoit denepanuu
TaKyIo OIICHKY PEKOMEHIyeM OpPTraHM30BaTh Ha BCEPOCCHUUCKOM ypoBHE. [Ipume-
POM TakOro BCEOOIIETO TECTUPOBAHMS MOXKET MOCIYXHUTh «BcepocCHiicKuid IKO-
JOTHYECKUH TUKTaHT» Wi Eaunelii rocynapctBeHHbli sk3amen (EID).

Kpowme Toro, Bcepoccuiickuii MacmTad TeCTUPOBAHUS TTO3BOJIUT:

— ONpPENENUTh YPOBEHb LHU(POBU3ALIMU CUCTEMBI POCCUICKOTO 00pa30BaHus;

— OMPEAETUTH Ka4eCTBO IIU(PPOBOI CTOPOHBI CUCTEMBI 0Opa3oBanus [1];

— OIPEIEITUTh €MHBI KOMIUIEKC TpeOOBaHUN 0 HEOOXOAUMOM U(POBOH KOM-
HETEHTHOCTH PO(ECCOPCKOrO-MIPEroIaBaTelIbCKOro COCTaBa U MEPCOHAIIA BY30B;

— ONPEAETUTh E€AUHYI0O CHUCTEMY OLEHKH OOImHUX M NpodecCHOHATbHBIX
U(POBBIX KOMITETEHITUH;

—co3aarh eaunble nporpammubie Moayiu DMOC wmum HOC, ObC u 1. . u
BHE/IPUTHh MX BO BCEe 00Opa3zoBaresbHble opranu3anuu Poccutickoit deneparuu (pu-
MEpOM MOXKET MOCITYKHTh rporpamma «1C» B Oyxranrepckoit cucreme Poccun);

— BBISIBUTHh MPOOJIEMHBIC yYacTKH B Teorpaduu cucTeMbl 00pa3oBaHUs TI0-
CPEIICTBOM JIOMOJIHUTEIBHOTO OKHA aHOHMMHOTO OIMpoca IMpernojaBaTesieid u po-
nuTenel (Harpumep, BOIPOCHI 00 ypOBHE MaTepHalbHO-TEXHHUYECKOrO M IpOo-
rPaMMHOTO OCHAILEHHs OTIEIbHOM 00pa3oBaTeNbHON OpraHu3alud, Crocoo-
CTBYIOLIETO WJIM MPEMATCTBYIOMIETO 3()()EKTUBHOMY HCIIOIb30BAHUIO HU(PPOBBIX
pecypcoB B mpodeccuoHaIbHOM eATENbHOCTH; MPEAIOKEHUs 00 YPOBHE CTUMY-
JUPOBaHUSI PYKOBOJCTBOM 00pa30BaTEIbHOW OpPTaHW3aIllMU MOBBIMICHUS ITUPPO-
BOIl KOMIIETEHTHOCTH MPO(ecCOpPCKO-MPeno1aBaTeIbCKOr0 COCTaBa; OTYETHl 00
YYaCTUU MYHHUIIUTIATBHBIX OPTAaHOB BJIACTH B peaTM3aIlMi HAIMOHAIBHBIX MPOCK-
ToB Poccuiickoit deneparuu u ap.).

3akaroyenue. B Hacrosiee Bpemsi TpeOyeTcsl aklIEeHTUPOBAHUE BHUMAaHUS
JUTSL PELICHUS CYIIECTBYIONINX MPoOJeM OTCYTCTBHUSI €IUHOW CHUCTEMBI TpeOoBa-
HUN K IU(POBOI KOMIIETEHTHOCTH MPO(ecCcOpCKO-MPenoaaBaTeIbCKOro cocTaBa
U TepCOHAJa BY30B, MaTePHATbHO-TEXHUYECKOTO H MIPOTPaMMHOTO 00€CIICUCHHSI.
B nanHoli cTathbe paccMOTpPEeHb peKOMEHIAINK [0 OpraHu3aluud (GOpMUPOBAHUS
1(POBON KOMIIETEHTHOCTH U €€ OLIEHKHU.

TpeOoBaHMsI HAIMOHATBHBIX MPOEKTOB OMNPEACISIOT HAMpaBICHHE Ha CO-
31aHle COOCTBEHHOM KayeCTBEHHOW HU(POBON 00pa3oBaTeIbHON Cpellbl 00pa3o-
BaTEJBbHON OpraHu3anuu. B HacTosIee Bpems CyIIECTBYeT HEOOXOAUMOCTh BbI-
pabotath equHbIe TpeOOBaHMs (POPMUPOBAHUS U OLICHKHA KOMIIETEHTHOCTH, CIIPO-
eKTUPOBATh EAMHBIA «IPOTPAMMHBIN IMaKeT», KOTOPHIM BIOCIEACTBUH OYyIyT
YKOMIUIEKTOBaHbBI Bce 00pa3oBaTellbHbIC OpraHW3alliu JJIsl peaan3alui KadecT-
BCHHOMW, YIOPSZIOYEHHOW W OJHOOOpa3HON OCHOBBI 00pa30BaTEbHOW CpEIbI
By30B. Ha mocnemyromux 3Tanax COBEPIICHCTBOBAHUS MPEAIOKEHHON MOJEH
MPEJICTOUT KOPpEeKLUs KpuTepueB IUGPOBOIl KOMIETEHTHOCTH MPOodeccopcKo-
MPEToAaBaTeIbCKOrO COCTaBa M MEpPCOHANa By30B HAa OCHOBE aHanm3a (hakTopoB
JOCTYITHOCTH, OOBEKTUBHOCTH, BAPUATUBHOCTH U MTPAKTUIHOCTH.
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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.
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record, symptoms, objective examinations, medical history, preliminary diagnosis, final diag-
nosis, treatment

Author’s contribution. The authors contributed equally to this article.

© Grinshkun V.V, Itinson K.S., 2024
This work is licensed under a Creative Commons Attribution 4.0 International License
CaTEl https://creativecommons.org/licenses/by-nc/4.0/legalcode

HHUDPOBAS OBPA3OBATEJIbHAS CPEJIA 169


https://orcid.org/0000-0002-8204-9179
https://orcid.org/0000-0003-3039-9609

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

Conflicts of interest. The authors declare that there is no conflict of interest.

Article history: received 3 November 2023; revised 28 December 2023; accepted
13 January 2024.

For citation: Grinshkun V'V, Itinson KS. Learning digital medical environment as a tool
of teaching computer science to medical students. RUDN Journal of Informatization in Educa-
tion. 2024;21(2):169-180. http://doi.org/10.22363/2312-8631-2024-21-2-169-180

YyeOHaa undppoBas MegULMHCKaa cpepa
KaK cpeacTBO 00y4yeHns nHpopmaTuke CTyAEeHTOB-MeaAnKoB

B.B. I'punmkyn''”, K.C. ATuncon?

' Poccuiickuti ynusepcumem opyoicovl Hapodos, Mockea, Poccutickas @edepayus
2Kypckuii 2ocyoapemeennviii meduyunckuil ynusepcumem, Kypex, Poccutickas @edepayus

e-mail ksitinson@gmail.com

Annotanust. [locmaroeka npodaemvl. By yluii Bpad IOJDKEH BIaeTh 0a30BBIMH U TIPO-
(hecCHOHANBEHBIMU TEOPETHYCCKUMHE 3HAHUSIMH, HMETh OIIPE/ICIICHHBIC TIPAKTUYECKHIE MEIUIIMH-
CKHE HABBIKH, a TAKXKE HABBIKH PabOTHI ¢ HH(POPMAIIMOHHBIME CHCTEMaMHU H IA(PPOBBIMH TIPO-
rpammamu. CTYZEHTOB METUIIMHCKOTO By3a Ba)KHO TIOATOTOBUTH K paboTe B IUQPOBOI cpere
31paBoOXpaHeHus Ui 3QPEKTUBHOTO (PYHKIIMOHMPOBAHHS B COBPEMEHHBIX MEIMIIMHCKUX ydpe-
KIEHUAX B Oyy1iei mpodeccuoHnanbHO# aesrenbHocTH. Heo0xoaumo BHeaApeHue udpoBoit
MEMILIHCKON Cpe/ibl KaK B TIPoIecC 00yUIEHHs CTYICHTOB-MEIIKOB, TaK U B UX MPO(ecCHOHATBHYIO
JESTETEHOCTD, YTO 3HAYHUTEIILHO ITOBBICUT KA4eCTBO JICUCOHON 1 MPOPUITAKTUICCKOH eI TEIBHOCTH
Bpaueil, a TAKKE CHU3UT KOJIMIECTBO BpaueOHBIX OmHOOK. Memoodonoeus. Kaxnas uudposas
cpezia 3paBOOXpaHEHIS PACCUMTAHA Ha OMPEIeTICHHYIO 00JIaCTh MEIUIIMHBL, TO €CTh IS PEIIICHUS
y3KOro Kpyra 3aja4. [loatoMy cosfaHue u arnpoOaiis yHUBEPCATLHOM IH(POBOH CHCTEMBI HHTEN-
JIEKTYaJIbHOTO aHAIN3a MEAUIMHCKIX TAHHBIX, TIOMYYEHHBIX U3 Pa3HBIX IPUOOPOB U OT Pa3HBIX
Bpauei, SBIAIOTCS BXHBIMU 33JadaMU M METOAAaMH HcclieioBaHusl. Pesyromamer. Co3naHa
yueOHas 1udpoBas MEIUIMHCKAs Cpe/ia, TJIAaBHOH IIEIbI0 KOTOPOH SIBISAETCS MHTETPAIUS U
aHaJM3 MEIUIMHCKHUX TAHHBIX M AJICKTPOHHAS MOIICPIKKa OYAYIINX Bpadyel IpH Ha3HAUCHHUU
a00paTOPHBIX ¥ MHCTPYMEHTAJIBHBIX OOCIICOBAHUH, TIOCTAHOBKE JUArHO3a W HAa3HAYCHUU
COOTBETCTBYIOIIETO JICUCHHUS. Jaxnoyerue. | TaBHBIM IPEHMYIIIECTBOM pa3paboTaHHOH yueo-
HOU TM(POBOY METUIIMHCKON CpEsl SIBISICTCS €€ YHUBEPCAIBHOCTh, TaK KaK OHA MOIXOTHUT
JUISL Bpada JI000i crennansHOCTH, 00ecneynBas HepEepPhIBHOE B3aUMOACHCTBIE MEXKAY HU-
Mmu. [udposast cpena OymeT HCIOIB30BATHCS KaK B IIpoIecce 00YUCHUS CTYIEHTOB-MEINKOB,
TaK U B X Oyaymied npohecCHOHAIBEHOHN e TebHOCTH.

KiroueBsble ciioBa: 31IeKTPOHHAS UCTOPHSA OOJE3HH, CUMIITOMBI, OOBEKTUBHOE HCCIIC-
JIOBaHUE, MPEABAPUTEIBHBIN JUArHO3, OKOHYATEIbHBIN IUAarHO3, JICUCHHE

Bxaan aBTOPOB. ABTOpLI clieNialii SKBUBAJICHTHBIN BKJIAJl B IMOATOTOBKY Hy6J'II/IKaL[I/II/I.

3asiBiieHne 0 KOH(INKTE HHTEPECOB. ABTOPHI 3asBIIAIOT 00 OTCYTCTBUH KOH()IUKTA
HUHTEPECOB.

Hctopus crathbu: nocrynwia B peaakiuto 3 HosOps 2023 r.; mopaboTaHa mocie pe-
ueH3upoBanus 28 aexabps 2023 r.; mpuHsaTa K myonukanuu 13 saBaps 2024 r.
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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 arule, 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).

Q. search B = a Litvinenko Anna Anatolyevna

data Symptoms and complaints of the patient
£ Symptoms and complaints Pain in the right leg X Tirst X Dry mouth X Dizziness %
ps and examination Headache X Swelling of the right X

Fa Preliminary diagnosis

Final diagnosis

Medical history

Complete the appointment

There was a pronounced thirst, sweating in a dream, increased urination during three months.

Objective examination of the patient

Skin: the skin of the right lower limb is edematous, hyperemic in the area of the foot
Blood pressure — 160/90 mm Hg

Reduced pulsation in the paripheral arteries of the lower extremities

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.

O, Seamch =] ? Litvinenko Anna Anatolyevna -
Patient data Preliminary diagnosis
Symptoms and complaints
Diabetes type Il
B i tais y and instr T
Glycemic profile X Blood sugar test X Blood chemistry X
Medical consultation is needed
Cardiciogist X Surgeon X Ophthaimologist X
[ swetomedcainsory & Prim @ Downioad Excel

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).

Q. dewch B8 (=] 9 Litvinenko Anna Anatolyevna -
Patient data Final diagnosis
Symptoms and compiints Kornilova Anna Vasilyevna 4 Saveto medical history & Primt (S Downioad Excel

Analyses and examination
Diabetes type Il of moderate severity, decompensation stage (ICD code E-11)

[fe Preliminary diagnosis
Ischemic heart disease. Atherosclerotic cardiosclerosis. Angina pectoris. Atrial fibrillation,
tachysystolic form. Symptomatic arterial hypertension (ICD code 125)

E3 Final diagnosis

Diabetic-hypertonic angiopathy of the retina, Primary complicated cataract in both eyes. (ICD
Complete the appointment code H36.0, H28.0)

Diabetic foot syndrome, mixed form (ICD code 179.2)
Atherosclerosis of the arteries of the lower extremities (ICD code 170.2)

Treatment

1. Diet number 9.

The calculation of nutrition is carried out taking into account the general condition, gender,
height and weight indicators and energy costs (for a specific type of activity). Norm: 30 kcal /
kg of physiological weight. The physiological weight of this patient is 55 kg. Calculation:
75%30=2250 kcal / day. Frequent meals - 5-6 times a day. The following distribution of the
daily ration Is recommended: Food intake Volume in % First breakfast 8 a.m. 20% Second
breakfast at noon 10% Lunch at 2 pm 20-30% Afternoon snack at 5 pm 10% Dinner at 7 pm
20% Second dinner at 9 pm 10%

2. Stationary mode.

3. Increase in physical activity.

4. Diabeton MR 30 mg, 1 tablet once a day in the morning 30 minutes before meals.
5. Aspirin 325 % tablet orally once a day at 7 p.m

. Nitrogranulong 0.005 1 tablet 3 times a day.

7. Captopril 25mg Vs tablet 2 times a day.

8. Sol. Vit B6 5% - 2.0 ml intramuscularly once a day.

9. Mildronate 5.0 mi intravenously bolus once a day.

10. Piracetam 5.0 ml intravenously bolus once a day.

1. Furosemide 2.0 mi intravenous bolus every other day.

12. Asparkam 1 tablet 3 times a day.

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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Electronic health record

[ ECG.doc

Kornilova Anna Vasilievna

ormosystole, regular rhythm
Heart rate=82 bpm

Cardiac electrical axis deviation to the left
Complete blockade of the left bundie branch of Hiss.

Figure 4. ECG transcription results used by Learning Digital Medical Environment for final diagnosis

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

Electronic health record

[55 ECG.xlIsx

Figure 5. ECG report converted by Learning Digital Medical Environment into the xisx 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 xlIsx formats), results of laboratory and instrumental
examinations (also in doc and xIsx 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 (xIsx), 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.)

HHUDPOBAS OBPA3OBATEJIbHAS CPEJIA 177



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

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

178

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.)

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.)

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.)

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.)

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.)

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

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.)

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.)

Gribova V'V, 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.)

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

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.)

Cnucox JuTeparTypsbl
Yukynos H.C., Enenesa FO.A. Pa3paboTka MOJENN CHUCTEMBI TOJICPKKH MPHHITHS
BpaueOHbIX pemmeHuii // Bectauk MI'TY «Crankun». 2023. Ne 4 (67). C. 112-120.

Uyuka T.A., /lobpun A.B. Tlogxomsl k pa3pabOTKe CUCTEM TOIIEPIKKU TPHHATHS Periie-
HUI B JIe4eOHO-TMarHocTIaeckoM mporiecce // Modern Science. 2021. Ne 5-4. C. 310-311.

Jlonckas JIB., Mamomuna T.B. adopMaloHHBIE TEXHOJOTMH KaK yCIIOBUE YCIICIITHOW
MOJITOTOBKHM MEIUIUHCKHUX KaapoB // CoBpeMEHHBIC IPOOIIEMBI HAYKH U 00pa30BaHUs.
2016. Ne 2. C. 198.

DIGITAL EDUCATIONAL ENVIRONMENT



Ipunwkyn B.B., Hmuncon K.C. Bectauk PYIH. Cepus: UndopmaTtuzanus obpasosanmst. 2024. T. 21. Ne 2. C. 169-180

[4]

[3]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Muxoe [].A. TIpoexTupoBanue 0a3bl TAaHHBIX JUTS MEAUIIMHCKOW CHCTEMBI MOIICPIKKA
npuHsITHA pemennit // Hayka, Texauka u oopasosanue. 2020. Ne 1 (28). C. 89-95.

Llacaposa U.X., Mopo3zosa E.C. Cuctema noJAep XK1 NPUHATHS PEeLIeHUs B MEAMLIU-
He // Hayka B XXI Beke: COBpeMEHHOE COCTOSHHE, TPOOJIEMBI M TIEPCIIEKTUBEIL: COOPHHUK
cTaTell MEXTyHAPOTHOW HAYYHO-TIPAaKTHIECKOW KoH(pepeHuwH, [lepmb, 25 mas 2019 r.:
B 2 actsx. Yacte 1. Ilepmb: Astepna, 2019. C. 89-91.

bepecnesa O.FO., Casonos C.B., Komviwes K.B., Ipebenox E.B. ®opMmupoBaHue
UQpoBoil 00pa3oBaTENBHON Cpelbl B paMKax MPaKTHYCCKUX 3aHATHH Ha Kadempe
TUCTOJIOTHH (OTBIT YPallbCKOTO TOCYAapCTBEHHOTO MEIAMIIMHCKOTO YHHBEpPCHUTETa) //
Bectauk YI'MYVY. 2023. Ne 2. C. 73-81.

Qununnos B.M., Kpacnosa I'A., I'punwxyn B.B. Tpancrpanmanoe obOpa3oBaHue //
[TnatHoe o6pazoBanue. — 2008. — Ne 6. — C. 36.

Cabumosa H.I'. Vcnonp3oBaHHE DICKTPOHHOH WH(POPMAIIMOHHO-00pa30BaTEIBEHOM
Cpedbl By3a B MOJATOTOBKE CTYICHTOB MEIUIIMHCKOTO By3a IO Pa3BUTHIO IH(POBOU
rpamotHOCTH // COBpeMeHHbIe TPO0JIeMbl HayKu U oOpa3zoBanus. 2023. Ne 1. C. 5.

3usaymounosa B.C., Boponun HU.B. O He0OXOOMMOCTH SKCIEPTHBIX CUCTEM HOIEPIKKU
OpuHATAS pemeHnid B MenunuHe // CoBpeMeHHbIe MH()OPMAIMOHHBIE TEXHOJIOTHU B
YIpaBICHHNA KadyeCcTBOM: COOpHUK craTedl V MexXIyHapoaHOH Hay4dyHO-TPUKIIaIHON
koH(epenuy, Ilensa, 28-29 wmions 2016 roga. Ilen3a: TIpUBOMKCKUI JTOM 3HAHMIA,
2016. C. 40-43.

Jlucosa E.B., Konmaxosa T.B., Jlununckuii A.B. OCOOEHHOCTH CHCTEM MOAACPIKKU TPH-
HSTHS peUIeHui B MeauiHe // BecTHUK BOpPOHEKCKOTO MHCTUTYTa BBICOKHX TEXHO-
noruit. 2017. Ne 2 (21). C. 93-96.

Kypowmos /].A., Kawun A.B., Pabos H.IO., Hosuyxuii P.D., ['yces A.B. OnbIT puMe-
HEHUs TEXHOJIOTMII MCKYCCTBEHHOTO MHTEIUICKTA JUISl Pa3BUTHS MPO(UIAKTHIECKOTO
3/paBooxpaHeHus Ha nmpumepe Kuposckoil obmactu // MeHemxep 3ApaBOOXpaHECHUS.
2023. Ne 6. C. 62-69.

Hcmyxamedosa A.M., Yeanuesa M.M. AHanu3 cucteM NMOJACPKKU IPUHATHH PELICHUH
B MexuimHe // Advanced science: cOOpHHUK cTaTe MEXAYHAPOAHOW HAYIHO-TIPAKTH-
gyeckoit koHpepenumn, [Ten3a, 23 HosOpst 2017 roxa: B 3 yactsx. Yacte 1. [Tensa: Hayka u
npocBemenue, 2017. C. 99-101.

®@ponos C.B., Kymukog A.1O., Ocmanenxo O.A., Cmpuieuna E.B. MenuMHCKHE CUCTEMBI
TOICP KKY MPUHATHS permennt // Amrest Hayku. 2018. T. 3. Ne 11 (27). C. 900-910.

Bonxos E.H., Asepxun A.H. OObSICHUTENbHBIA UCKYCCTBEHHBIA UHTEIIJICKT B CUCTEMAX
MOJICPKKH TPUHATHS BpaueOHbIX perneHui / NeuroNt’2023: IV MexayHapoaHas
KOH(EPEHIS 110 HEHPOHHBIM CETSIM W HEHPOTEXHONOTHSIM: COOpHUK JOKIanoB, CaHKT-
IerepOypr, 16 urons 2023 roma. CII6.: Cankr-IletepOyprekuii TOCyAapCTBECHHEIH IIEK-
TpoTtexHudeckuii yausepcuret «JI9TU» um. B.U. Yabanosa (Jlenuna), 2023. C. 3-6.

Tapacos B.H., Tpopumosa O.B. HauanmpHbII 3Tal K CO3MaHUIO SKCIEPTHOM HH(pOpMAa-
IIUOHHOHN CHUCTEMBI Ui NPUHATHS BpadeOHOro pemenus // WMutemmext. MHHOBaNmM.
HMusectumuun. 2016. Ne 5. C. 97-101.

TIpubosa B.B., lllangeesa E.A. CuCTEMBI W TEXHOJOTHH HCKYCCTBEHHOTO MHTEIICKTA
B MenunuHe. Kakoit Habop cpeacTB MOBBICUT KadecTBO pemienuit? / Muapopmanmon-
HBIC TEXHOJIOTUH M CUCTEMBI: Tpyasl BocbMolt Beepocceuiickoit HaydHOW KOH(pepeHIHN
C MEXAyHapoIHBIM ydacTueM, XaHTbl-Mancuiick, 17-21 maprta 2020 roga. XaHThI-
Mamncwuiick: FOropckuii HayqHO-HCCIIeJ0BATEIbCKUN HHCTUTYT MH(POPMAIIMOHHBIX TEXHO-
norui, 2020. C. 40-43.

HHUDPOBAS OBPA3OBATEJIbHAS CPEJIA 179



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

[17] [Taoocuesa T.A. llpumeHenue rmoOaTbHBIX WHOOPMAIIMOHHBIX CUCTEM B MEIUIMHE //
MesxyHapoJHBIN HaAy4HO-HUCCIIE0BAaTeNbCKUi sxypHalL. 2019. Ne 12—-1 (90). C. 35-37.

[18] [Ipuecopves C.I., I'punwxyn B.B. O pa3pabotke yueOnuka «ubopmaruzamms oo6pazo-
Bauus» // Bectauk MI'TIY. Cepus: Madopmarrka u uHpOpMATH3AIKSI 00pa30BaHUS.
2005. Ne 4. C. 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

Caejennus 00 aBTopax:

Tpurwkyn Badum Banepvesuu, akanemuk Poccuiickoll akagemun oOpa3oBaHUs, JOKTOp Tie-
JarOrM4ecKuX Hayk, rmpodeccop, npodeccop kadeapsl HHOOPMAIIMOHHBIX TEXHOJIOTHI B He-
npepbIBHOM 0Opa3oBaHuu, Poccuiickuil yHUBepcuTeT ApyxObl Haponos, Poccuiickas Dene-
pamus, 117198, Mocksa, yi. Mukityxo-Maknas, 1. 6. ORCID: 0000-0002-8204-9179. E-mail:
vadim@grinshkun.ru

Hmuncon Kpucmuna Cepeeesna, KaHAWAAT NEJArorMYeCKUX HAYK, JOLEHT Kadeapsl MHO-
CTpaHHBIX S3BIKOB, Kypckuii rocymapcTBeHHBIN METUIIMHCKWN yHHUBepcHuTeT, Poccuiickas
Oenepanus, 305041, Kypcek, yin. Kapna Mapkca, 1. 3 ORCID: 0000-0003-3039-9609. E-mail:

ksitinson@gmail.com

180 DIGITAL EDUCATIONAL ENVIRONMENT



) 2024 Vol.21 No.2 181-195
BecTtHuk PY[H. Cepusi: UnpopmaTnsaums o6pa3oBaHnsa  hiip://journals.rudn.ru/informatization-education

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

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

Evaluation of digital competence level among educators:
assessment tools

Elizaveta A. Osipovskaya''®" ", Svetlana Yu. Dmitrieva?",
Anastasiia A. Savelyeva®

"University 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
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Annoranust. [locmanoska npobnemul. AHATIM3UPYIOTCSI TUTIOCHI M MHHYCHI TpEX Hanbosee
YacTO HCIOIb3YEMbIX HHCTPYMEHTOB caMOpe(IICKCUH, OLICHUBAIOIINX [ ()POBbIE KOMIETCHIIUH
npenonaBareneii: SELFIEforSchools, SELFIEforTEACHERS u «Koseco nudpoBoii komrie-
teaTHOCTHY» (Digital Competence Wheel). MccnenoBanue HarpapieHO Ha PEIICHUE JIBYX KITFOYe-
BBIX BOIIPOCOB: 1) Kakwe mi(pOBBIC KOMITCTCHIINH SBJITIOTCS KITFOUEBBIMH JITS TIEIArOTOB B HACTO-
smee BpeMsa? 2) Kakue MHCTPYMEHTHI OICHKU IIHPOKO HMPUMEHSIOTCS JUIS M3MEPEHHs ITHX
KomrieTeHImiA? Memooonozus. TIpoBeneHo munotHoe TectupoBanue «Koneca 1upoBBIX KOMITe-
TEHIMID) IS OLCHKH €ro TOTSHIHANIA U BO3MOXKHOCTHU ITPUMEHEHHS B CHCTEME BBICIIIEr0 00pa3o-
BaHUSL. Pe3ynomamsi. 3apuxcupoBan OecrpelieIeHTHRIA YPOBEHb MCIOIB30BAHMS TEXHOJIOTHI B
o0pazoBanuy 1 00ydeHnH kak uror nanaemun COVID-19. [epexon k oHTaliH-00y4YeHHIO H3MEHIIT
TpeOOBaHMS K POJTU U KOMIIETEHIIMSM TIperoaBareieil. PacTymas moTpeGHOCTE B pa3BUTHU U
HCTIONIL30BAHIN COOTBETCTBYIOIIMX IM(POBBIX KOMIICTESHIINI B y4EOHOH cpejie cTaa BOKHEHIIIM
KOMITOHEHTOM COBPEMEHHBIX CHCTEM BEHICHIETO 0Opa3oBaHus. Jaxmouenue. LluppoBeie KoM-
MIETSHIH BKITIOYAIOT B ce0s1 COBOKYITHOCTh 3HAHHH, HABBIKOB U YCTAHOBOK, CBSI3aHHBIX C A(-
(heKTHBHBIM HCTIONF30BAaHIEM TEXHOJOTHI IS BBITOIHEHHUS 3a/1a4, PEIICHHS MpoOieM 1 Oe30mac-
HOTO, TBOPYECKOTO, HE3aBUCUMOTO U 3TH4HOro obmenust. Cucrema «L{udposbie koMneTeHINH
nemaroro» (The Digital Competence of Educators Framework) — omiH W3 OCHOBHBIX HMHCTPY-
MEHTOB, CTICIIHAIBHO Pa3pabOTaHHBIX I HOAIEPKKH MEIarOroB.

KamoueBble cioBa: KOMMYHUKAITUOHHBIC TEXHOJIOTHUH, LIPI(i)pOBa}I KOMIICTCHTHOCTD,
nmpenoaaBaTeiii, UHCTPYMCHTBI OLICHKH

Bxkaan aBTopoB. E.A. Ocunogckas — KOHIIENITyaIU3aIHsl, METOIOJIOTHS, aIMUHUCTPH-
pOBaHHE MPOCKTa, PeCypCHl, MPOrpaMMHOE 0OecIieueHre, IPOBEpPKa, HAIMCAHUE OPUTHHAIIb-
HOTO mpoekTa, pegaktupoBanue. C.FO. /mumpuesa — KOHUENTyalIn3alusl, METOIOJIOTUS, Pe-
CypChl, POBEPKa, HAMCAHUE OPUTHMHAJIBLHOTO MpOeKTa, penaktuporanue. A.4. Cagenrvesa —
paboTa ¢ ICTOYHUKAaMU, BATUAAINS, HAITUCAHHUE.

3asiBiieHne 0 KOH(IMKTE HHTEPECOB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(UINKTA
UHTEPECOB.

Hcropus craTtbu: nocrynuia B pegakuuto 16 Hoaops 2023 r.; nopaboTana mocie pe-
nensupoBanus 21 suBaps 2024 r.; npuHsaTa K myoiavkanmu 29 staBaps 2024 r.
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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 routines'. 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]

! 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 awareness®. 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 iterations*. 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.cu/digcompedu_en (accessed: 06.11.2023).
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aspects of digital technology interaction, well-being and safety considerations, and
citizens' interactions with Al 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 Framework?
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 leaders®; SELFIEforTEACHERS,

> Women4IT. Available from: https://womendit.eu/
¢ 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)’; and the Digital Compe-
tence Wheel, an online testing tool based on the European Digital Competence
Framework (DigComp)®.

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 platform”.

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 citizens'®. 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 Age'!, 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, ProFuturo'?,
and students — ISTE '3, SELFIE offers an online, interactive tool that enables teachers

7 SELFIE for TEACHERS. Available from: https://education.ec.europa.cu/news/a-new-toolkit-
for-users-of-selfie-for-teachers (accessed: 14.10.2023).

8 Digital Competence Wheel. Available from: https://digital-competence.eu

® UNESCO UNIVOC. Availble from: https://unevoc.unesco.orgrhome/Digital+Transformation+
in+TVET (accessed: 15.11.2023).

10 UNESCO Digital Frameworks. Available from: https://unevoc.unesco.org/

' SFIA-8. Availble from: https://sfia-online.org/en/sfia-8

12 ProFuturo. Availble from: https://school.profuturo.education/

I3 ISTE. Availble from: https://iste.org/
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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:

e comprehensive — it involves the whole school community (school leaders,
teachers and students);

e customizable — school can select and add questions and statements to suit
its needs;

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

e free and anonymous — it is free of charge; answers are anonymized and
data is secure;

e 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 Framework '“. 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 Educators'®. Each area entails between three and nine
specific competences, encompassing diverse aspects wherein technology can po-
tentially be applied.

e 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).

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

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

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

4 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 Buropean 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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e Empowering learners: accessibility and inclusion, differentiation and per-
sonalization, actively engaging learners, and blended learning.

e Facilitating learners’ digital competence: information and data literacy,
communication and collaboration, content creation, safety and wellbeing, respon-
sible use, problem solving 6.

The competencies span a range of levels, from Al to C2: Al 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, Bl — 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 participation'”.

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”!®. 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 Digisprong'®, 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).

13 Tbid.

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 contexts?’,

Results of the Digital Competence Wheel test

Areas A B Cc 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 a7 84 83
Level Advanced 6 | Intermediate 4 | Intermediate 3 | Foundation2 | Advanced6 | Advanced6

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 problems?!.

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 tasks??.
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
2! 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 Al in the DigComp Framework. We contend that Al
should be viewed in a transversal manner, as its impact encompasses information
interpretation, generation, and security. Nevertheless, an organized approach to Al
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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AHHoOTauus. [locmanosxka npobremvl. AKTUBHOE pa3BUTHE AMCTAHIMOHHBIX TEXHOJIO-
THiA 0Ka3aJi0 CePhe3HOE BIUSHUE Ha chepy 00pa3oBaHMs U MPUBEIO K (YOPMHUPOBAHHIO HOBOIA
uQpoBoil 00pa3zoBaTeNbHOI Cpeabl B BhIcHICH mKoiie. OcoOeHHOCTH (OPMHUPOBAHUS HHO-
SI3bIYHOM KOMITETEHIIMH C MOMOIIBIO OHJIAWH-UTP CTalH [IPEAMETOM U3ydeHus. []eavio uccre-
006anusi SIBISIETCS anpo0anys MeToJa MPOAYKTHBHOTO HCIIOJIB30BAaHHS OOYYarOLIIUMHCST
BBICIIMX y4eOHBIX 3aBeleHHi cepBuca LearningApps B mporecce 00ydeHUs WHOCTPAHHBIM
si3bIkaM. Memooonozusi. OCHOBHBIMH METOJIAaMU BBIOPAHO aHKETHPOBAHUE M COLMOJIOTHYe-
CKHIi ONpOC, CBSI3aHHBIC C BHEIPEHHEM LU(PPOBBIX MHCTPYMEHTOB B BY3€, MO3BOISIOLIME
OILICHUTH OTHOILICHHUE BCEX YYACTHUKOB K BHEIPEHHUIO OHJIAHH-UTP B MPOLECC H3YUCHHUS UHO-
CTPaHHBIX SI3BIKOB. Pezynomamel. VI3yduenue mporecca nuppoBoi KOMMYHUKAIIAN TTO3BOJIILIIO
OLICHUTH POJIb reMuduKanuu 00y4YeHHs C UCIOIb30BAaHUEM OHJIAMH-UIP C OMOIIBIO U}-
POBBIX IUAAKTUYECKUX IwiardopMm. UrpoBbie TeXHONOTUH B HU(POBOH 00pa3oBaTEIbHOI
cpefie MoKa3aiu CBOXO A(P(PEKTHBHOCTh B MOATOTOBKE CTYIEHTOB — OYIYIINX CIICIHATIHCTOB
B pa3iuyHbIX obnactsx. [IpuMeHeHne 31eMEeHTOB reiMu(UKaluy aKTHBU3UPYET MO3HABa-
TENBHYIO NIESITENBHOCTh O0YYAIONIMXCS U IMOJICPIKUBACT UX MHTEPEC K M3y4aeMOMY IpeaMe-
Ty. 3axmouenue. VIHTepaKTUBHBIC HTPOBBIC TPEHAKEPHI CITYKAT JUISL Pa3BUTHS arOPHUTMUYC-
CKOT'O MBIILUJICHHUs 00y4aloIIMXCsl HA YPOKax MHOCTPAHHOTO si3bIKa. ['eliMuukanus mpouecca
00ydeHus WHOCTPaHHBIM SI3bIKaM C HCIOJb30BaHHEM IU(GPOBOTO cepBuca LearningApps
MOKa3aja, 9To MPOAYKTHBHOE MPUMEHEHUE TAaHHOTO pecypca IMO3BOJSET HE TOJBKO YCKOPHUTh
IpoLecC aBTOMATU3AIMH IPAMMATUYECKHX HABBIKOB, HO M Pa3BUTh TBOPYECKHH MOTEHIIHAI
00y4aroIMXCs B XO/Ie CAMOCTOSATENILHOIO CO3/IaHHsl UMHU OHJIAMH-HIP, a TaKKe 00ecreynTh
ABTOHOMHOCTh Y HHAWBUAYAIH3AINI0 YIeOHOT0 Mmpolecca.

KnawueBblie cioBa: Beiciiee oOpa3oBaHue, IudpoBas oOpa3oBaTenbHas cpeia, reii-
MUpUKaIs, 00yJarolIie OHIaiH-UTPbl, THTEPHET-CEPBUC
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The potential for productive use of the digital service
LearningApps in teaching foreign languages
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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.

Keywords: higher education, digital educational environment, gamification, online edu-
cational games, Internet service
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ITocranoBka nmpodJemMbl. BHenpeHre HHHOBAIIMOHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHI B CUCTEMY 00pa3oBaHUs HAET ObICTphIMU TeMmaMu. OHY U3 Hanbo-
Jee aKTyalbHbIX TEHICHUUH Pa3BUTHs B 3TOW 0OJIACTH MPEICTaBIsET COOOH reii-
mudukanus [1]. I[Tox reimudukarmeil MTOHUMaIOT TPUMEHEHUE UTPOBBIX JJIEMEH-
TOB B Pa3IMYHBIX COLMAIBHBIX MPAKTHKAX, MPECIEAYIOIIUX HEUTPOBBIEC LIETU
[2-4]. B pamkax AaHHON CTaTbU Mbl OTPAHUYUMCSI PACCMOTPEHUEM HUIPOBBIX
3JIEMEHTOB, peajlu3yeMblx B cdepe 00pa3oBaHMsS MPU MOMOIIM NPUMEHEHUS
KOMIIBIOTEPHBIX TEXHOJOTUH.

BHenpenue UrpoBBIX 3JIEMEHTOB B 00Pa30BaTENbHBIA MPOLIECC UMEET Pl
pPEeUMYIIEeCTB. B 4acTHOCTH, UX HCIIOJIb30BAHKUE TIO3BOJIAET aKTUBU3UPOBAThH I10-
3HABATEJIbHYIO JIEATENBHOCTh OOYYAIOIIMXCS M IMOJAJIEPKUBATH MOCTOSHHBIA WH-
Tepec K u3ydaemomy mnpeamery. Lludpobie pecypcsl obecreunBaioT BO3MOX-
HOCTb B KOPOTKHE CPOKHM CO3[aBaTh OOydarollue UIPOBbIE€ HWHTEPHET-UHCTPY-
MEHTBI C MPUBJIEKATEIbHBIM AU3aHHOM, a TaKkKe ObICTpO 00pabaThIBaTh JTaHHBIE
00yyYaromuxcs, OTCIEKUBATH UX MPOrpecc M T'€HEPUPOBATH MOAPOOHBIE OTYETHI
00 ux ycmneBaeMocTH [5]. Kpome Toro, uccienoBaHus MOKa3bIBAIOT, YTO OCHOB-
HBIM MPUHLUIOM TeMMHU(UKAIMKN SBISETCS «oOecreueHue MoJIy4eHUus MOCTOSH-
HOW M3MEepUMON OOpaTHOM CBS3M OT IOJIB30BATENs], 0OECIIEUNBAIOIIEH BO3MOXK-
HOCTb AMHAMUYHOW KOPPEKTUPOBKH IOJIH30BATEIBCKOTO MOBEACHUS U, KaK Clel-
CTBHE, OBICTPOE OCBOCHHE BCEX (DYHKIIMOHAIBHBIX BO3MOXKHOCTEH» [6, c. 251].
[Ipumenenne oOyvaroUMX OHJIAWH-UTP CIIOCOOCTBYET aBTOHOMHOCTH M MHIUBH-
yanu3aluu y4eOHOTo IMpoliecca, MOCKOJIbKY, Urpasi B HUX, 00yJarouifecs: MOTyT
3aKpeIUIATh M3YYEHHBI Ha ayJUTOPHBIX 3aHATUAX MaTepuan 0e3 MOAIEP>KKH
NPEnoJIaBaTessl U BBINOJIHATH 3aJJaHHsI HEOTpaHUUEHHOE, HEO0X0AUMOe ISl KaX-
JIOTO CTYAEHTAa WHJMBUIYaJbHOE KOJIUYECTBO pa3 1O IMOJHOTO YCBOCHUS TEMBbI
B y100HOE BpeMs.

OpnHako reiimudukanus oOpa3oBaHMs 3a CUET MPUMEHEHHsI HH(POPMAILIUOH-
HBIX TEXHOJOTHUI MMEEeT, Ha Hall B3IJISA, U DS CYIIECTBEHHBIX HEIOCTATKOB.
K MM oTHOCSTCS 60MbIlINe 3aTpaThl BpEMEHU CO CTOPOHBI IPEIoAaBaTess Ha Co-
3/laHMe MTPOBBIX 00pa30BaTEeNbHBIX pecypcoB. Kpome Toro, ucrnonb3yst oHIaAiH-
UTpbl, 00yYarouecs, Kak MpaBuiio, BHIMOIHSIOT 3aJaHus PENPOyKTUBHOTO THIIA
U HE UMEIOT BO3MOXKHOCTH Pa3BUBATh CBOM TBOPYECKHUI MOTEHIMA, YTO MPOTH-
BOPEYUT OJTHOW M3 KIIIOYEBBIX 3a/1a4 BBICIIETO 0Opa30BaHUs, HANPaBJIEHHOTO Ha
BOCIUTAHHUE TBOPUYECKOI INYHOCTH, CIIOCOOHOM BOIJIOTUTH UMEIOIINECS 3HAHUS U
HAaBBIKU B CO3/IaHUM MHHOBALIMOHHBIX MPOIYKTOB.

[IpumeHeHnIo0 UTPOBBIX AJIEMEHTOB B Y4EOHOM IIpoliecce B MOCIEeIHEe BpeMs
OBLIO TIOCBAIIEHO OOJIBIIIOE KOJMYECTBO HAYUHBIX Pa0oT [7—9] oqHaKO MPOBEICHHOE
HaMH HUCCIIEJIOBAHHUE MOKa3bIBAET, YTO OHO JO CUX MOp HE CTAJ0 HEOTHEMJIEMOM
4acThi0 Ipolecca o0y4YeHHsI B HEKOTOPHIX poccuiickux By3ax. Lleab mccieno-
BaHUsl — anpoOamus MeToAa MPOAYKTUBHOTO HCIIOJIb30BAHUS O0YyYarolIUMUCS
BBICIIMX y4eOHBIX 3aBeIcHUI cepBuca LearningApps B mporecce 00ydeHuss HHO-
CTpaHHBIM si3bIKaM. [IpeArnocbuIKOi MPOBOIUMOrO UCCIICAOBAHUS SIBUJIACH MBICTH
0 TOM, 4TO (hOpMHUPOBAHKE TPAMMATHUYECKOTO HaBbIKAa TPeOyeT OOJIBIIIOTO KOJINIECTBA
MOBTOPEHHM, HAa YTO, BO-TIEPBBIX, HE XBAaTaeT BPEMEHHU BO BpeMs ayAMTOPHBIX
3aHITHIA, a, BO-BTOPBIX, BBINOJHEHHE OOJBIIOrO KOJUYECTBA YIPAKHEHUN Ha
aBTOMATH3AIMI0 TPAMMaTUYECKOr0 MaTepHualia YTOMHUTENBHO U YacTO IEMOTHBUPYET
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cTyaeHToB. MrpoBas ¢opma TpeHUPOBKH I'paMMaTHKX MOTJIa Obl PEIIUTh JaHHYIO
npobsieMy. JlJist 3TOro CymecTBYIOT MPOCTHIE B UCIMOJIIB30BAHUU U JOCTYIIHbIE UH-
CTPYMEHTHI, HallpuMep, Takue OHIalH-TaTgopmbl, kKak LearningApps, Quislet,
Wordwall u ap. B n1anHOM Hccae10BaHUU OTPaHUYUMCS UCTIOb30BaHUEM TOJIHKO
maTdopmbl Learnings Apps, MOCKOJIBKY OHA MPEACTaBISET cO00M OecIiaTHBIN H
MPOCTON B UCIIOJIB30BAHUM CEPBUC, a TAKKE MPEJOCTABISIET BO3MOKHOCTh CO3/1a-
BaTh UT'PBI Pa3HBIX TUIIOB.

Teoperndeckoit 6a30i Mccieq0BaHUs MOCTYXIWIKM HayuHbie Tpyabl O.}O. 3a-
cnasckoil, B.B. I'punmikyna, U. Konocosckoii, [I. Crenanosoii, U.B. Illanbiru-
Hoii, I'.JI. lllamaronoBoit u N.d. Anberopoii mo oo1ei Teopuu nHOOpMATH3AIUH
CHUCTEMBI 00pa30BaHUs B IIEJIOM M, B YaCTHOCTH, BBICIICH mKoJbI [10—14]; a Tak-
xe pabotsl K.B. Cadonosa, E.A. Umykosoii, B.B. 3onorapesa, A.JI. Hazapenko,
B.A. Koneno, E.B. ®unarosoii, A.M. beccmeptnoro, 1.B. I"aeukoBo#, mOCBs-
IICHHBIC BHEJAPESHUIO UTPOBBIX TEXHUK B Mporiecc oopa3zoBanus [15—-18].

MetoaoJiorusi. B 0CHOBE TaHHOTO MCCIEAOBAHUS JIEKUT NEAArOTHUYECKUN
9KCIIEPUMEHT, COMPOBOXKIAEMbIN MpeaBapUTEIbHBIM aHKETUPOBAHUEM, MPOBOIU-
MBIM C LIEJIBIO OMPEJCNICHUs CTENEeHU HHTepeca OoOydaroluXxcs K MPUMEHEHUIO
UTPOBBIX OHJIAWH-WHCTPYMEHTOB B 00pa3oBaTeIbHOM IPOIIECCE M CTENEHU pac-
MPOCTPAHEHHOCTH MX UCMOJIb30BaHUS, a TAK)KE€ UTOTOBBIM aHKETUPOBAHHUEM, IO-
3BOJISIOUIMM BBISIBUTH CYOBEKTHBHYIO OIEHKY OOYyYarolIMMHCS IMpoliecca caMo-
CTOSITEJIBHOTO CO3/IaHMsI OHJIAWH-UTP.

B skcrniepuMenTe yyacTBOBalIM CMELIaHHBIC TPYIIEI 00y4aromuxcs u3 Poc-
cun, Kaszaxcrana m bemopyccun 1-3 kypcoB OakamaBpuara BpIciieil mkoJisl
MeXIyHapoaHbIX oTHOmEHUH CaHkT-IlerepOyprckoro MmoMMTEXHUYECKOrO YHU-
Bepcutera [lerpa Benukoro, nzydaronue HEMELKUAN SA3bIK KAK BTOPOM MHOCTPAH-
HbIM. YYaCTHUKHU SKCIIEPUMEHTA BIAJCIOT HEMEIIKUM SI3bIKOM Ha ypoBHE A1-B2.

B xone BX0THOTO aHKETHPOBAHUS YUYACTHHKAM IKCTICPUMEHTA ObUTH 3a/1aHbI
CJIETyIOIINE BOIIPOCHL:

1. JlroOuTe 11 BbI UTpaTh B OHJIAHH-UTPBI?

2. TlpumeHstoTCS M B BalleM By3€ B XOJA€ Y4e€OHOTO Tpollecca OHJIaiH-
UTrphI?

3. Xotenu ObI BBl M3y4aTh IPAMMATUKY MHOCTPAHHOTO SI3bIKA C MOMOIIBIO
OHJIaWH-UTp?

4. CoznaBany 1 Bl KOTAa-HUOYAb CAaMH KOMIIBIOTEPHBIE UTPbI?

5. Beuto OBl BaM WHTEPECHO CAMOCTOATEIBLHO CO37aTh OHJIAWH-WTPY TIO
MHOCTPaHHOMY SI3BIKY?

Jlanee ¢ ydyacTHUKaMU TMPOEKTa ObLT MPOBEACH MEIaroTHYECKHil dKCIepH-
MEHT, B X0/Ie KOTOPOTO CTyJeHTaM ObLIO CHauana MpeasioKeHO MOUTPaTh B yKe
TOTOBBIE UTPHI MO paHee MPONJECHHBIM rpaMMaTHYECKUM TE€MaM, CO3JaHHbIE Ha
miatdopme LearningsApps, YTO MO3BOIIIIO IMO3HAKOMUTH OOYYAIOIIMXCS C BO3-
MO>KHOCTSIMH JTaHHOW TIaT(OPMBI U Pa3HBIMH TUIIAMU UTP, IPEICTABICHHBIMHI HA
Heil. [locie 3TOro yuyacTHHKaM MpoekTa ObUTO MOKa3aHO, KaK CaMHM CO37aTb
UTrpbl pas3audyHoro tuma Ha tuiargopme LearningsApps. 3atem oOydaromumcs
OBLIIO MPEUIOKEHO CO3JaTh OHJIAWH-UTPY JIF0O0Tr0 TUa MUHUMYM 3 10 3amanmii
[0 OJTHOM U3 MPONACHHBIX TPAMMAaTUYECKUX TEM U IPUCTATh €€ MPEroJaBaTelio.
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IIpu sTom oOydwaromuecs MOITH BHIOpAaTh CaMH, BBIIOJIHATH MM 3Ty paboTy
WHAUBUAYAIbHO WIH B Mapax.

B 3akirouenue ObUT MPOBEACH aHAIN3 TOJTYYEHHBIX UTP, IIPH KOTOPOM yUH-
TBIBAJIMCh TaKU€ KPUTEPHH, KaK 0O0Iee KOJIMYECTBO MOJYUYEHHBIX B XOJ€ IKCIIe-
pUMEHTa UTP; KOJIWYECTBO WIpP, MPHUTOTHBIX IS JATbHEUIIET0 HCIOJIb30BAHUS
B Y4eOHOM Ipoliecce; BEIOpaHHBIH 00yYarOIMMUCS THIT UTPBI; KOJHMYECTBO 3a/1a-
HUI B UTPE; KOJIMYECTBO M XapaKTep JOMYIICHHBIX B UTPAaX OIIMOOK; KOJIUYECTBO
BpPEMEHHM IIperoaaBares, yie/iiee Ha 00bsICHEHUE U UCIIpaBJIeHHEe OUINOO0K, J10-
MYyLIEHHBIX 00y4aeMbIMHU B CO3/IaHHBIX UMH UTpax. [IpoBeneHHbIN aHaIN3 O3BO-
JWII clieNaTh BBIBOJ O 1€J1€CO00Pa3sHOCTH JalbHEHIIEro HUCIOJIb30BaHUS METOAa
CaMOCTOSITENILHOTO COCTABJICHUSI OHJIAWH-UTP MO TpaMMaTHKe B y4eOHOM IpoIiec-
ce. Kpome toro, cryaenram Oblja mpeaocTaBieHa BO3MOXHOCTh anmpoOUpOBaTh
CO3/JIaHHbIE MX OJHOTPYNIHHUKAMHU WIPbI, OTOOpaHHBIE W HpPHU HEOOXOAUMOCTH
IIPEIBAPUTEIBHO HCIIPABICHHBIE PEN01aBATEIIEM.

Ilo utoram skcrepuMeHTa ObUIO NMPOBEIEHO AHKETUPOBAHHE Ha BBIXOJE,
BKJIIOUAIOIIEE CIIEAYIOLINE BOIPOCHI:

1. BbL10 T BaM UHTEPECHO CO37aBaTh OHJIAWMH-UTPY?

2. Yanoch 14 BO BpeMs CO3/1aHUSI OHJIAWH-UTPHI Jy4llle TIOHATh W/HUJIH 3a-
OMHUTB MPABHUIIO, KOTOPOE C €€ MOMOIIBI0 0TPadaThIBAIOCH?

3. Kakue ci10XKHOCTH BO3HUKIIA B IIPOLIECCE COCTABIICHUS UTPHI?

4. Xotenu Obl Bbl B OyIylIeM Ha ypOKE HHOCTPAHHOIO S3bIKa WIpaTh
B OHJIAWH-UTPHI?

5. Xotenu ObI BBl B OYIyIIEM CaMOCTOSITEIPHO CO371aBaTh OHJIAWH-UTPHI 110
WHOCTPAHHOMY SI3bIKY?

Pe3yabTaThl U 00cyxneHHe. Pe3ynbTaThl BXOAHOTO aHKETUPOBAHUS TTOKA3bI-
BAIOT, YTO MOJABJISIONIEe OOJIBIIMHCTBO YYACTHUKOB MPOEKTA MPOSBISIIOT HMHTEPEC
K OHJIAWH-UTPaM U XOTeNH Obl M3y4yaTh TPAMMAaTHKy MHOCTPAHHOTO f3bIKA C UX
nomouibto. [Ipu aTom TompKO 15 % pEecnoHIEHTOB CUMTAIOT, YTO OHJIAWH-UIPHI
JIOCTAaTOYHO 4YacTO NMPHUMEHSIOTCS B XoJe yueOHoro mporecca B Byse. OnHako
b 51,4 % oNpoIIeHHBIX XOTENU Obl CAMOCTOSITENIBHO CO3/1aTh OHJIAWH-UTPY 10
MHOCTPAHHOMY SI3bIKY M TOJBKO 15 % paHee yxe co3aaBanu OHJIaiH-UTpsI (puc. 1).

AHanu3 aHHBIX, MMOJIYYEHHBIX B PE3yJIbTaTe MPOBEACHUS Me1aroru4ecKoro
JKCIIEPUMEHTA, TIOKa3bIBaeT, uTo U3 43 o0yyaromuxcs, y4acTBOBAaBIIUX BO BXO/I-
HOM aHKeTUpoBaHuH, Jullb 58 % cozmanu onnaitH-urpy. CosnaBaTh Urpbl 00y-
yaromuecs Npenowin B mapax, Tojabko 36 % olyuaroumxcs BbIOpaaIn caMoCTos-
TeIbHYI0 pabOTy HaJl MPOEKTOM, U3 YEro MOXKHO 3aKIIIOUUTh, YTO CTYJEHTHI UyB-
CTBOBAJIM OMNPEJIECIICHHYI0O HEYBEPEHHOCTh IPH BBINOJIHEHUU JTAaHHOW JeATelb-
HOCTH U HYXKJAJHCh B MOJJIEPKKE M KOHCYJbTallMU. B 001el ciiokHOCTH B X0J1e
JKCIIepUMeHTa 00yuarommmMucs 0bu10 co3nano 19 urp, 84 % u3 HUX pu HE0OXO-
JUMOM TOpaboTKe OKa3aaMCh MPUTOAHBIMH JUIS UCIOIB30BaHUS B Y4eOHOM IpO-
1iecce, 4To SIBJISETCS OJHUM M3 CBHIETENBCTB 3(PPEKTUBHOCTH JAHHOTO METOJA.
B 74 % nomyueHHBIX UTp OBLIO, KaK U MpeAsaraioch npemnoaasarenem, 10 3ama-
Hull, B 21 % wurp — menbme 10 3amanuit, B 5 % — 6onbiie 10. 3ToT dakt mo3Bo-
JSIET clieaTh BBIBOJ O TOM, UTO CAMOCTOSITEIILHO CO3/1aTh OHJIAWH-UTPY OBLIO TS
00ydJaronumxcss JOCTaTOYHO CJIOXKHBIM 3ajanueM. OOyuaromuecss BbIOpanu pas-
HBI€ THUIIBI UTP MO O(QOPMIIEHHUIO, OAHAKO CIEAYEeT 3aMETUTh, YTO MPEBAIUPYIOT,
[0 CYTH, TECTOBBIE 3aJaHMsI, TPEANOJATraollre BbIOOp MPaBUIBLHOTO U3 HECKOJIb-
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KHX TPEATIOKEHHBIX OTBETOB. MBI CUMTAEM, YTO TECTOBBIN THII 3aJJaHUS SBISIETCS,
C OJJHOH CTOPOHBI, HanOoJiee MPUBBIYHBIM B aKaJIeMUYECKOM KOHTEKCTE, a, C JIpy-
roil CTOpOHBI, HauboJyiee MPOCTHIM, BBHUJY YEero oOydaromuecs OTAAIH IMpero-
YTEHUE B €ro TOJb3y. Takke Ha BBIOOP THIA 3aJaHUs OOYYAIOUIMMHUCS, CKOpee
BCETO0, MOBJIHSJIA TPUBJICKATEIBHOCT U3aliHa M pa3HOO0Opasue Wrp TECTOBOTO
tuna (puc. 2, 3). Tonpko 20 % U3 MOTYYEHHBIX UTP HE MPUILIOCH 1OpabaThIBaTh,
YTO SIBIISICTCS OJTHO3HAYHBIM ITOKAa3aTesIeM HEOOXOJAUMOCTH COTIPOBOXKICHUS Tpe-
MoJIaBaTeIeM MPOoIecca CaMOCTOSTEIBPHOTO CO3/IaHuUs OHJIAHH-UTP 00YJatOIMH-
csl, KaKk MUHIMYM, Ha Ha4aJabHOM dTare. OHAaKO KOJUYECTBO JOMYIIEHHBIX B OH-
JaifH-Urpax OMMOOK OBIJIO B CPEIHEM HEBEIHKO: 3—5 OMMOOK Ha UTPY.

100%
90%
80%
70%
60%
50%
40% B HU3KHH
30% B cpeaHuii
20% B BBICOKHI
10%
0% T T T

WnTepec k onnaiftH- Yacrota JKenanue usyyarb Kenanue
Hurpam WCTIOJIB30BAHUS rpaMMaTHKY CaMOCTOSITEJIEHO
OHJIAH-UTD C MOMOILBIO U c03/1aBaTh
Ha ypoKax OHJIAH-UTPBI

Puc. 1. Pe3ynbTatbl BXOAHOrO aHKETMPOBAHUS YHACTHUKOB 3KCNEepMMeHTa
«OHNarH-nrpbl B NpoLLECCe U3Y4eHNst MTHOCTPAHHOIO A3bIka»

HcroyHunk: cospaHo H.A. KatankuHoi, H.B. BorgaHoBoi.
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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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Puc. 2. CkpuHWOT oHnanH-urpsbl «Dativ-Akkusativ»> cepsuca LearningsApps
Figure 2. Screenshot of the online game “Dativ-Akkusativ”’ from the LearningsApps service

UctoyHmk: co3paHo H.A. KatankuHown, H.B. BoraaHoBo.
Source: created by Natalija A. Katalkina, Nadezhda V. Bogdanova.

Kpome Toro, B mosp3y npuMeHEHHs JAHHOTO METOJa CBUAETEIBCTBYET TOT
¢akT, yTo 7OpPabOTKa UrPhI, BKIIOYAIONIAsi IPOCMOTP UCXOAHOTO BapHaHTa Mpero-
JaBaTeJIeM, YCTHOE OOBSICHEHUE JTOMYIIEHHBIX ONTMOOK, UCTIPAaBICHUE UX 00yYaro-
IIMMUCS ¥ TIEpENpOBEPKY MpernoiaBaTesieM, 3aHUMaeT 5—7 MUHYT, a CO3/JaHHe aHa-
JIOTUYHOM UTPHI Mperno/iaBareieM 3anumMaeT B cpeaaeM 15-30 munyt. Takum oOpa-
30M, CO3JJaHHE€ OHJIAH-UTP OOYYAIOUIMMHCS TO3BOJIIET PEUINTh, KaK MUHHMYM,
TpU 3a/1a4M: B KpaiHEe CXKaTble CPOKH OCYIECTBUTH KOHTPOJIb CTETIEHU yCBOEHUS
00yYaromuMHUCs U3y4aeMOil IpaMMaTU4ecKOW TeMbl, OOBSICHUTh UM HETIOHSTHIE
MOMEHTBI, & TAK)KE MOIYYUTh JOMOJHUTEIHHBIE METOIUICCKHAE MAaTePHATIBI.

B co3naHHBIX B X0JI¢ 9KCIIEPUMEHTa OHJAMH-UTpax He ObUIO JOMYLICHO HU
OJTHOW OIIMOKHM Ha IEJIEBYI0 T'paMMAaTHYeCKyIo TeMy. [laHHBbIA (akT CBUAETENb-
cTByeT 00 3(h(peKTUBHOCTH JTAaHHOTO METO/Ia IPH OCBOCHHUH IPAMMATUYECKOTO Ma-
Tepuana. B 3ajaHusX CTyIEHTaMH JOMYCKAJIUCh, MPEXKAE BCEro, MyHKTyallMOH-
HbIE U JIEKCHYECKHE OIIMOKH, a TaKkKe OMMOKM Ha HeoTpabaThIBaeMble B TaHHON
urpe IejieHanpaBIeHHO TpaMMaTHuecKue TeMmbl. Takke Obuld 3apuKCHpOBaHBI
METOJMYECKHE OIMMOKH (HAalpuMep, B TECTOBOM 3a/IaHMH OBLIO TIPEIIOKEHO 00-
jee OJHOIO MPAaBHJIBHOTO BapHaHTa, TOT/a Kak, COTJIaCHO 3aJlaHUI0, BHIOpATh
HY>KHO OBLIIO TOJILKO OJIMH).

[To uToram negarornyeckoro dKCrepuMeHTa ObLIO MPOBEACHO aHKETUPOBa-
HUE Ha BBIXOJIe, KOTOPOE MOKa3ano, 4To 69,2 % onpoleHHbIX NPOsSBUINA BBICOKAN
MHTEPEC K MPOLIECCY CAMOCTOSATENBHOTO CO3aHUsl OHJIAWH-UTPBL, TOraa Kak 7,7 %
PECIIOHAEHTOB 3TO 3aJJaHUE COBEPIIECHHO HE 3auHTepecoBalio (puc. 4). Ilpu stom
84,6 % yuyaCTHHKOB SKCHEpUMEHTa yJNAlOCh JIydlle IMOHATH OTpabaThiBaeMoe
B OHJIAMH-UTpe rpamMmaruyeckoe mnpasuio. [logasisiomniee GOIBIIMHCTBO 00yya-
IOIIMXCS yKa3aJlo, 4TO B MPOLIECCE CO3JIaHUs OHJIAMH-UTPBI Y HUX HE BO3ZHHUKIIO
HUKAKHX CIOXHOCTEH. B enMHUYHBIX ciydasx ObUIM Ha3BaHBI TaKue TPYAHOCTH,
KaK HeXBaTKa BPEMEHH, YTOUHEHHE KOHTEKCTa MPeJI0KEHUs, CO3/IaHIe TUCTPaK-
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TOPOB B TECTOBBIX 33/IaHUSAX U OTCYTCTBUE MHTEpeca. HecMOTpst Ha TO YTO TONBKO
68 % peCrnoHACHTOB TOTOBBI B OYAYyIIEM CaMOCTOSITEIIFHO CO3/1aBaTh OHJIAMH-UIPBI
[0 MHOCTPAHHOMY $3BIKY, 96,2 % OmnpoIeHHBIX XOTean Obl U Jajiee MCIOIb30-
BaTh OHJIAWH-UTPHI B y4eOHOM IpoIecce.
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Puc. 3. CKpuHLLIOT OHnanH-urp «KTo xo4eT cTate MUAIMOHEPOM>» N «BCTaBb MPOMycKn»
cepsuca LearningsApps
Figure 3. Screenshot of the online games “Who Wants to Be a Millionaire”
and “Fill in the Blanks” from the LearningsApps service

UctoyHumk: co3paHo H.A. KatankuHown, H.B. BoraaHoBo.
Source: created by Natalija A. Katalkina, Nadezhda V. Bogdanova.
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Puc. 4. Pe3ynbTaTtbl UITOFOBOro aHKETMPOBAHUS yHaCTHUKOB 3KCNeEpUMeHTa
«OHnarH-nrpbl B NpoLLeCce U3y4eHNsi MTHOCTPAHHOIO A3bIka»

Hcroynunk: cospaHo H.A. KatankuHoii, H.B. BorgaHoBoi.
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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.

3akmouenue. [IpoBeneHHOE MCCIEIOBaHUE TIOKA3aJl0, YTO IOABIISIONICE
OOJIBIITMHCTBO 00YYAIONIUXCSl TPUBETCTBYIOT reiMU(UKAINIO yIeOHOTO TTpoiiecca
B By3€ M XOTeJH OBl Yalle UrpaTh B OHJIAWH-UTPHI HA YPOKAX WHOCTPAHHOTO SI3bI-
Ka. YYaCTHUKH MPOEKTa TAKXKe MPOSIBIIIN JJOCTATOYHO BBICOKUI MHTEpEC K caMo-
CTOSITEILHOMY CO3/aHUI0 OHJIAWH-HUTP IO MPOWICHHBIM TPaMMAaTHIECKHM TeMaM.
OpHaKo Mmpolecc CO3AaHusl OHJIAWH-UTP MPH MPOCTOTE B TEXHUYECKOM HCIIOTHE-
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HuU Ha Tiatopme LearningsApps TpeOyeT oT 00yJarommMxcsi pa3BUTOM S3BIKO-
BOI KOMIIETEHTHOCTH, & TAKXKe ONMPEACIECHHBIX METOJUIECKIUX HABBIKOB, YTO CBH-
JETENLCTBYET 0 HEOOXOAMMOCTH COMPOBOXKICHHUS JAHHOTO MPOIlecca Ha Havallb-
HOM JTare CO CTOPOHBI OMBITHOTO MpenojaBaTenss. CaMOCTOSTENIbHOE CO3aHue
OHJIAH-UTP MO3BOJHIIO OOYYArOIIMMCS JTy4Ille TIOHSTh U 3aKPElUTh H3y4yaeMoe
rpaMMaTHYeCKOe TIPABHIIO, a MPEIMOIaBaTEI0 — COKPATUTh BpeMs Ha pa3paboTKy
JOTIOTHUTEILHBIX METOANYECKUX MAaTEPUATIOB.

[IpoBeneHHBIN KCTIEPUMEHT CBUICTEIBCTBYET O MPEAMOYTHTEILHOCTH CO-
3/1aBaTh OHJIAWH-UTPHI B Tapax, 4TO MO3BOJSET OOydYaIOIUMCS HE TOJIBKO oOMe-
HUBATHCS 3HAHUSIMU U OIBITOM, HO M YKPEIIATh COLMaIbHbIC CBSI3U B KOJIJICKTH-
Be. Tor ¢akt, uTo 52 % yYaCTHMKOB IKCIEPUMEHTA HE CO3JAJIM OHJIAWH-UTPY,
a 16 % oOyuaromuxcs, y4yaCTBOBABIIUX B JKCIIEPUMEHTE, HE CMOTJM CO3/aTh
MPUTOIHYIO JUIS UCTIONB30BAHUSI B yU€OHOM IpOLiecce OHJIAaWH-UTPY, TOKA3bIBaET,
YTO JaHHBIM MeTOJ paboThl MOAXOAUT HE Ul BCeX 00yUaIOIIUXCsl, HO MO3BOJISET
obecrieunth AuddepeHnuanuo B y9eOHOM MPOIECCe, MPU KOTOPOM CKIIOHHBIC
K CaMOCTOSATEIbHONW TBOPUECKOM AESITENTbHOCTH U O0JIaJaloIIe T0CTaTOYHO BbI-
COKOHM SI3BIKOBOM KOMITETEHTHOCTBIO OOYYaloImMecs COCTAaBJISIOT OHJIANH-UTPHI,
a He CKJIOHHBIE K MPOIYKTUBHOW AESITEIbHOCTU CTYACHTHI B HUX UrpaioT. Kpome
TOT0, MBI CUUTAEM, YTO B JJIOOOM cliyyae BceM 0OydaromuMcs ObLIO MOJIE3HO TO0-
3HAKOMUTHCA C TPOAYKTHBHBIM HCIIONIb30BaHHEM IiaTdopMbl LearningsApps,
KOTOpasi MOXKET IMOCIYXUTh UHCTPYMEHTOM [UIsl caMOOOy4YeHHsI HE TOJIbKO HMHO-
CTpaHHBIM si3bIkaM. OOy4YeHHe WHOCTPAaHHBIM SI3bIKaM KaK YCTOWYHMBBIN mpoiiecc
MOKET OBITh 00€CIIeUeHO MyTEeM OBJIAJICHUS CTYICHTaMH Y4eOHO-TT03HABATEIIHHOM
komneTeHuen. [Ipencrapnennas Moaenb 00yUeHUsI KOPPEIUPYET ¢ MOCTyIaTaMU
bunocopur 00pa3oBaHUS OTHOCHTEIBHO CYIIHOCTH W COJICP)KaHHUsS OOydeHUS
B COBpeMeHHOM HH(popmarmoHHoM oO1iecTBe [19]. CamocTosaTenbHOe CO3/IaHue
00y4JaroIUMUCS OHJIAWH-UTP MO0 TpaMMaTHKE MHOCTPAHHOTO S3bIKAa C HCIOJb30-
BaHMEM cepBuca LearningsApps crmocoOCTBYET Pa3BUTHIO SI3BIKOBOM, MEAUITHOM,
METOJMYECKON ¥ COIMMOKYJIbTYPHONU KOMIIETCHITHH, a TAaK)Ke MOKET 00eCIedrnBaTh
nuddepeHIMpoBaHHOEe 00yUYeHHEe B TETEPOTCHHBIX TPyNIax M CIYXKUTh Cpe-
CTBOM MOTHBALIUM K HU3YUYCHHIO MHOCTPAHHOTO SI3bIKa M Pa3BUTHSI TBOPUYECKUX
CIOCOOHOCTEHN 00yJaronuXcsl.
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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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AnHoTauus. [locmanosxa npobnemsl. MogepHU3aLUsi COBPEMEHHOTO OMOIMOTEYHOTO
00pa3oBaHus Mpe/IIoaracT YMEHUS MPUMEHSATh CPEICTBA NH()OPMATH3AIMH, B YACTHOCTH KOM-
MHIOTEPHON aHUMAaIK, B paboTe HaJl MPOSKTaMU W HAaBBIKM KOMaHIHOH paboThl. X chopmu-
POBaHHOCTH BO MHOT'O OIPEACISIET MPOPECCHOHATBHYIO CaMOPECATH3AIII0 MHOTO()YHKIIMOHATBHBIX
CIIeMaIMCTOB OMOIIMOoTEeYHOTO Jiena. VccienoBanre HarpapiieHO Ha 000cHOBaHUE (h(HEeKTHUBHOCTH
HCIIONB30BAHMSI CPEACTB aHUMALIUH B MEIHAIIPOCTPAHCTBE aKINK « BHOIMOHOYBY IS pa3BUTHUS
HABBIKOB KOMAHJHOHM pabOTHl O0YYAaIONIMXCsS Maructparypel. Memooonoeus. Tlpumensiercs
TEOPETUKO-METOIOTOTHIECKUI aHATIN3 U 0000IIeHIe TIPH OTIPEACIICHUN CONEPKaHUs U MPO-
0JieM pa3BUTHS HABBIKOB KOMaHJIHOM pabOThl B OMOIMOTEYHO-HHPOPMAITHOHHOM 00pa30BaHMH,
BKITFOYCHUSI CPEIICTB aHUMAIMH B PEATTM3ALMIO MEUAPOSKTOB. J{Isl pa3paboTKy TUIAKTHICCKOM
aHMMaIuu ucronb3yercs riatgopma Renderforest. B uccnenoBanuu 3anerictBoBano 68 ma-
rHCTpaHTOB OPJIOBCKOTO TOCYAAPCTBEHHOTO MHCTUTYTA KYJIBTYpHI. M3ydueHne cpencTs aHuMa-
MY ¥ TIPUMEHEHHE UX IS IPOCKTHPOBAHMS MEIHAPOCTPAHCTBA OMOIHOTEKH PeaT30BaHO
B paMKax 3aHATHH AUCHHILIUHBI «H()OpMAIMOHHBIE TEXHOJIOTHU B HAYKE U 00Opa30BaHHULY.
st orieHKH cOPMUPOBAHHOCTH HABBIKOB KOMaHIHOHN PabOTHI 00y4JaIOmUXCsl MarHCTPaTyph
ucnoir3oBana Merogauka B. Credancona. C ee MOMOIIBIO ONPEIeeHbl YPOBHU WX Pa3BHTHS,
B3aMMOCBSI3aHHBIC C KAYECTBAMU JIMYHOCTH. J[1s1 cTatrcTraeckoi 00paboTKU MPHMEHEHBI KPUTEPHIA
xu-kBajgpar [Tupcona u meron duirepa (yrioBoe npeodpasoBanue). Pesyrvmamut. ChopMynm-
POBaHBI UAEH METOIMYECKOTO MOIX0/a, OTPAKAIOIMIET0 HEOOXOMMbIE M3MEHCHHS B CHCTEME
MOJITOTOBKH CIIEIIHAIMCTOB OHONMOTEYHOrO JieiNa ¢ y4eToM HU(POBH3ANUU OUOIHOTEIHO-
HH()OPMAIIMOHHOTO OOCITYKHUBAHHUS. Y TOUHEH JUIAKTHUCCKUN TIOTCHITNAT CPEACTB aHIMAITHH
JUTSL TIOBBIIIIEHHST KauecTBa OMOIMOTEYHOr0 00pa30BaHMsl, B YACTHOCTH UISI Pa3BUTHS HABBIKOB
KOMAaH/IHOW PabOThl MarkCTPAHTOB: YMECHUH MPHUCITYIIUBATHECS K allbTEPHATHBHOMY MHEHHIO
JPYTUX WICHOB KOMAH/IbL, IPHHAMATH CTAHAAPTHI ¥ IIEHHOCTHU TPYIIIEI, CIENOBATh COIMATBHBIM
¥ MOPJIBHO-3THYECKAM HOpMaM KOJUTeKTHBA. OTpeIesieHb! CTATHCTHYECKHU JIOCTOBEPHBIE PA3Inys B
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Ka4YeCTBEHHBIX M3MEHEHHSIX, IPOM3OIIEIIINX B UIAKTUYECKOI chcTeMe. Jaxmouenue. Vcnomb3o-
BaHUE CPEJICTB aHUMAIMK B MEAUANPOCTPAHCTBE akii «BbUOIMOHOYEY criocoOCTBYeT PopMHUpO-
BAaHUIO HABHIKOB KOMAaHIHOW pabOThl OOYYAIOMIMXCS MarucTPaTypbl: HOBBIC BO3MOXKHOCTH
KOJUTA0OpAIK ¥ MPOSKTHOW JESTENbHOCTH, HHHOBAIIMOHHBIH OIMBIT PadoThl U T. 1. OmHAKO
CYIIECTBYIOT (DaKTOPBI, OCIOKHSIIOIINE MPOLIecC KOMaHI000pa30BaHKs B METHAIIPOCTPAHCTBE
OMOMMOTEK: OTCYTCTBUE YETKOTO JIMACPCTBA B OMOIMOTEKE, HEMOCTATOK KOMMYHHUKAIIMH MEKTY
COTPYIHUKAMH, c1abasi MOTHUBAIIWS, HU3KUH CONMANBHBIA CTaTyc mpodeccuu.

KiwueBblie ciioBa: 01OIMoTedHO-MH(DOPMAIIMOHHOE 00CTYKHBaHUE, CPEICTBO HH(POP-
MAaTHU3alUK, COBMECTHAS ACATEILHOCTD, YATATENHLCKAsI TPAMOTHOCTh, IU(PPOBast OHOIHOTEKA,
MenuanpoekT, Renderforest

3asiBjieHne 0 KOH(INKTEe HHTEPECOB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(IINKTA
UHTEPECOB.

Hcropus craTbu: noctynwia B pegakuuio 9 centsops 2023 r.; nopaboTaHa mocine pe-
neH3upoBanus 11 gexadps 2023 r.; mpuHsATa K myonukamuu 17 gexadpst 2023 T.

Jas murupoBanus: Mamaeva E.A., Gribkov D.N., Matveev V.V., Masharova T.V. The use
of animation tools in the media space of the “Library Night” for the development of master’s
students’ teamwork skills // Bectauk Poccuiickoro yHuBepcutera npyx0bl HapomoB. Cepus:
HNudopmaruzanus odpazoBanus. 2024. T. 21. Ne 2. C. 209-226. http://doi.org/10.22363/2312-
8631-2024-21-2-209-226

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 world'. 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.

' 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).
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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 used?. 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 2 (chi-
square) test.

2The “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).
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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.

BJIMSAHUE TEXHOJIOT'MIA HA PA3BBUTHE OBPA3OBAHUSA 217



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

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 i0S; 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 I1I. 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 [.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”.
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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 .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

220 EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY



Mamaesa E.A. u op. Bectaux PYIH. Cepust: Undopmatu3zanus odpasoBanus. 2024. T. 21. Ne 2. C. 209-226

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).

2 & @© Sceneduration: 5sec /¢ (D Video duration: 00:10 min

M Editimage

“ Change » 5 X

T Add text Ivan Bunin

Ivan Bunin
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—_—r

An example of a media project

Source: made by Ekaterina A. 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
Groups
Level Experimental Control
(34 master’s students) (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 A. Mamaeva, Dmitry N. Gribkov, Vladimir V. Matveev, Tatyana V. Masharova.

ThuS, XZobs.l < X2(:rit (0345 < 5991), and XZobs.Z > X2(:rit (6730> 5991)
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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

Groups
Level Experimental Control
(34 master’s students) (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 A. Mamaeva, Dmitry N. Gribkov, Vladimir V. Matveev, Tatyana V. Masharova.

Thus, Y20bs.1 < Y2crit (0.115 <5.991), and Y20bs2 > Y2erit (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”

Groups
Level Experimental Control
(34 master’s students) (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 A. Mamaeva, Dmitry N. Gribkov, Vladimir V. Matveev, Tatyana V. Masharova.

Thus, Y20bs.1 < Y2crit (0.074 < 5.991), and Y20bs2 > Y2erit (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
Groups
Level Experimental Control
(34 master’s students) (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 A. Mamaeva, Dmitry N. Gribkov, Vladimir V. Matveev, Tatyana V. Masharova.

222

EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY



Mamaesa E.A. u op. Bectaux PYIH. Cepust: Undopmatu3zanus odpasoBanus. 2024. T. 21. Ne 2. C. 209-226

The following hypotheses were accepted: HO — 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 environment?, it was determined that
the empirical value before the experiment was 0.268 (Qemp = 0.268 < Qcrit = 1.64).
The obtained empirical value of ¢ is in the zone of insignificance. H1 is rejected.
The empirical value after the experiment is 2.437 (Qcrit = 1.64 < Qemp = 2.437).
HO 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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AnHOTammsA. [locmanosxka npobremul. LludpoBble TEXHOIOTHN aKTUBHO BHEIPSAIOTCS
BO BCE IPOLECCHl 00PAOBATETBHON CHCTEMBI, B TOM YHCIIE U B TaK Ha3bIBAEMBIC «CKBO3HBIE
TEXHOJIOTHM», K KOTOPBIM OTHOCATCS CPEAN MPOYMX OONBIINE JaHHBIE, HCIOJB3yeMbIe KaK
MHCTPYMEHTHI YIPaBJIeHUs B paMKax 00pa3oBaTeNbHBIX cucTeM. OHAKO ONMUCAHHBIX MTpUMe-
POB IIPAaKTHYECKOTO HCIIOIb30BaHUS aHANIN3a 00pa30BaTeNbHBIX JAHHBIX HE AT YHpPaBICHUS
By30M, a B KOHKPETHOM IIPEIMETHOM O0Yy4eHHH, TToKa Mano. Llens ncciaenoBanus — omnpene-
JUTh, KaK OOJbIINE JaHHbIE MOTYT OBITh MCIIOJIBb30BAHBI JUIs BepU(UKAIMK NPOOEIoB B 3HA-
HUAX W TIporpecca B OOy4YEHHHM M COOTBETCTBYIOIIEH KOPPEKTUPOBKH 00pa30BaTEIBHOIO
MapIIpyTa B paMKax OTAEIBHO B3STOTO NMpenMeTa B Byse. Memoodoaozusa. ViccnenoBanue mpo-
Boguioch B [letpl'Y Ha 6ase xopmyca crynendeckux tekctoB ITAKT (Ilerpo3aBoackuii an-
HOTHpOBaHHBIH Kopiyc TekcToB). [IAKT — 6a3a 1aHHBIX, TOCTOSHHO B TEKYIIEM PEXHUME I10-
NOJHsAEMAas. TEKCTaMH CTYICHTOB HA HEMELKOM si3bIKe. TEKCTBI MPOBEPSIOTCA SKCIEPTAMH,
KOTOpPBIE pa3MeyaroT ONIMOKH W BBICTABIIIOT OLIEHKY 32 padoty. Best nHpopmanust 06 ommo-
Kax coOupaercs B oOIIyt0 0a3y JaHHBIX, BU3yalIn3alus KOTOPOH JOCTYITHA B JIMYHOM KaOH-
HeTe TpenojaBatens. B pabote mpuBoaaTcs rpadukd M TaONHIBI M3 ATOH 0a3bl NaHHBIX
U OIpEJEeNseTcsi, HACKOJIbKO OHM IO3BOJISIOT aHAJIM3UPOBATH PA3BUTHE OTIEIBHO B3ATOrO
CTYAEHTA, OTJEIbHOM akaJeMHUYEeCKOM IpynIbl UM LENOro Kypca B OCBOCHHU HHOCTPAHHOTO
a3bIka. Peszynemamut. IloaTBepixaeHa nenecooOpa3HOCT cOopa OGONBIINX AAHHBIX B BHAE
TEKYIIUX BBINOTHAEMBIX PabOT CTYIEHTOB, KOTOPBIE 3aTeM MOXKHO 3(Q(EKTHBHO NpHUMEHE-
HATH B IPEAMETHOM 00y4YeHuH B By3e. JInareuctuyeckuit kopmyc ITAKT nmo3Bossier, ¢ ogHOM
CTOPOHBI, OTCJICKHUBATh MPOrPECC B OCBOCHUU OTJIEIBHBIX TEM, a, C APYTroi CTOPOHBI, BEPH-
(urupoBaTh MPOOENbl B 3HAHUSX OOYYAIONIMXCS W aJalTHPOBaTh YYeOHBIE METOJBI K IIO-
TpedHocTaM. 3akmouenue. LndpoBusarys o0pa3oBaHKsT MOXKET U JI0JDKHA Pa3BUBATHCS B Ha-
NpaBJIeHUH CO3JaHus 0a3 JaHHbIX, BKIOYAIOIINX PaOOTHI CTYICHTOB O Pa3IMYHBIM HpenMe-
TaM. [lepcrieKTHBBEI HCHONB30BAaHMSA TaKMX OONBIINX IAHHBIX B IPEIMETHOM OOydYEHUH
OIPOMHBI, TIO3TOMY 3TO HaNpaBJIeHHe, [T0Ka c1a00 pa3BHUBAOLIeeCs B CHITy Pa3HBIX NMPUYHH,
0e3yCIIOBHO 3acCiTy’KUBaeT Oosee MPUCTATbHOTO BHUMAHHSI CO CTOPOHBI BCEX YYaCTHHKOB
CHCTEMBI — OT PSZ0BOTO IPENOAaBaTeNs 10 UCCIE0BATENEH U YIPABICHIEB, OTBEYAIOIINX 32
1 poBy0 TparchopMaIuo 00pa3oBaHMsL.

KuiroueBble cjioBa: nudpoBu3anus o0pa3oBaHusi, 00Opa3oBaTelibHas aHAJIUTHKA, KOpP-
IyC CTyICHYECKHX TEKCTOB, YUCHUIECKHI KOPITyC, aHATN3 00pa30BaTEeIbHBIX TaHHBIX
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Application of educational data mining
in subject learning at university
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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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IMocTtanoBka npodJemsl. [{udppoBuzamus oOpazoBaHus yKe MTOBCEMECTHO
CTaJla MOBCEJHEBHOM PEaJbHOCThIO BO MHOTOM Oyiaronapsi TOMy, YTO OJHUM U3
IPUOPUTETHBIX MPOEKTOB, YTBEP>KIEHHBIX NpaBuTenbcTBoM PO B 20162025 1T,
CTaJl HallMOHANBHBIN NpoekT «CoBpeMeHHast 1 poBas 00pa3oBaTeabHas Cpesiay.
Cornacno ero macnopty B pemakuuu IIporokona ot 25 oktsiOpst 2016 r. Ne 9,
LENbI0 SIBISIETCS CO3JaHHE «YCJIOBHMM ISl CHCTEMHOTO TIOBBIIIEHUS KayecTBa U
pacumpeHusi BO3MOXKHOCTEH HEMPEephIBHOTO OOpa3oBaHMs JJsl BCEX KaTeropui
rpaXJaH 3a CUET Pa3BUTUS POCCUUCKOro LU(POBOro 00pa30BaTEIBHOIO MPO-
CTPAHCTBA U yBEJIMYEHUS YMCia 00ydaronmxcsi 00pa3oBaTeIbHBIX OpraHU3alui,
OCBOMBIIHX OHIAWH-Kypchl, 70 11 MiTH uenosek k KoHIy 2025 T.»!.

ABTopsl cOopHHMKa MoHOrpaduil «TpyqHOCTH M MEpCHEeKTHBHI IU(PPOBOH
TpaHchopmaIuu o0pa3oBaHUs» TOBOPAT O TOM, UYTO HMU(POBHU3aAIKS 00pa30BaAHUS
B Poccun yxe mpolia HECKOIBKO CTaAUuN OT Pa3BUTUSA KOMIIBIOTEPHOU IpaMoT-
HOCTU U BHEIPEHHS B y4eOHBIN mpoiiecc MHPOPMAIOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHI 10 COBPEMEHHOIO 3Tana, HadaBuierocs npumepHo c¢ 2018 r., korga
peysb mornuia yxe o udpoBoit TpaHchopMaIi — IPUMEHEHUU TU(PPOBBIX TEXHO-
JIOTUH BO BCeX mporieccax B oopazoBanuu [1]. B xone »Toit pedopMbl 0OHOBIISIET-
csl BCe: IUIaHHpYyeMble 00pa3oBaTebHbIE PE3yJbTaThl U COJep:kaHue o0pa3oBa-
HUS; MEAarorHuecKue METOJbl M TEXHOJOTHH OOyUYeHHsI; OpraHu3alus y4eOHOH
paboThl, MHCTPYMEHTHI (TEXHUYECKHE CPEACTBA) IJIs HEE W YIpaBICHUE ITUM
nporeccoM. [Ipu 3Tom «uist 3PpPeKTUBHOIN peanu3anuy MoTeHIuaNa HUPPOBBIX
TEXHOJIOTHH (,,CKBO3HBIX TEXHOJIOTHI) HEOOXOAMMO SICHO TOCTaBUTH 3aJlaul
pa3paboTku MUQPPOBLIX PEIICHUI i 00pa30BaHuUs, aJalTUPOBATH TEXHOJIOTHYE-
CKUM MOTEHIMANl K KOHKPETHBIM 33/1a4yaM, KOTOpbIE PEHIalOT YUUTENsl U YUEHUKH,
NPEenoiaBaTeNM U CTYACHTHI, OCBaWBasi HABBIKH, LIEGHHOCTH M COAEp)KaHUe o0pa-
30BaHMs B UG poByIO dmoxy» [1, ¢. 285]. K yrmoMsHyThIM B IPUBEICHHON [IUTATE
«CKBO3HBIM» TEXHOJIOTUSIM ¢ amnpesia 2023 r. OTHOCAT eCATh BUJOB, B TOM YHCIIE
oomsmme naHHble (Big Data)?. Kak ormeuaer B.B. YTemoB: «OmnepupoBaHue
6onpmumu ganHeiMu (Big Data) B 00pa3oBaHUM — 3TO TEXHOJOTHS aHAIUTUKU
00pa30BaTeNbHOI CUCTEMBI, BKIIOUAIOIIEH H3MepeHue, cOop, aHallu3 U NpecTaB-
JICHHE CTPYKTYPUPOBAHHBIX M HECTPYKTYPHUPOBAHHBIX JaHHBIX OTPOMHBIX 00Be-
MOB 00 00yUarommxcs U 00pa3oBaTEIbHOMN Cpe/ie ¢ 1EIbI0 TOHUMaHHUS 0COOEHHO-
cTel (yHKIIMOHHPOBAHHUS U pa3BUTHs 00pa3oBaTenbHON cucteMsl» 2, c. 450].

Tema ucnonp3oBaHus OONBIINX JAHHBIX B 00pa30BaHUU B MOCIEIHHE TOIbI
HaOupaeT 00OpOTHI, BCe Halle MyOJUKYIOTCS HCCIEJOBAHUS C KIIIOYEBBIMU CIIO-
BaMH «yueOHas aHAIUTHKa» [3], «oOpa3oBaTenbHas aHAIUTHUKAY [4], «aHATUTHKA
00pa30BaTeNbHBIX TaHHBIX» [5], ABISIONIMME MO CYTH CMHHOHUMamu [6]. OqHaxko,
10 MHEHHUIO 3KCIIEPTOB, «OTJENbHbIE KEHChI CTAIH MOSABISATHCS JIUILIB B MOCIEAHEE
BpeMs, a yueOHasi aHaJIMTHKA BCE €IIe BXOJAUT JUIsl HAIIUX COOTEUYECTBEHHUKOB
B UHCJIO MOTEHLMAIbHBIX HampaBlieHHil pa3zButus» [7, c. 59]. Kpome Toro, us-

! TMacnopt npuoputeTHOro npoekra «CoBpeMeHHas LU(POBas 00pa3oBaTeNbHAS CPEAA»
B pEeIaKITIH [Iporokoina oT 25 OKTSOpS 2016 T. Ne 9. URL:
http://static.government.ru/media/files/8SiLmMBgjAN89IvZbUUtmuF51ZYfTvOAG.pdf (mara
obpamenus: 04.03.2024).

2 Cross-cutting technology end-to-end technology. URL: www.tadviser.ru/index.php/
Cratps:CkBO3HbBIE TexHOJOTUU 1HppoBoll skoHOMuKH#.2A 2023 (accessed: 04 March 2024).
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BECTHBIE IIPUMEPHI HCIIOIB30BaHMsI OOJIBIINX JAHHBIX B By3aX MPEHMYIIECTBEHHO
KacaloTcsd MHCTPYMEHTOB YIPaBJICHHUS B paMKax oOpa3oBaTeNbHBIX CHUCTEM,
HanpuMep, AJs ONpeAesICHUs BEPOATHOCTH OTUYHUCIEHHS CTYIEHTOB U IPOrHO30B
TOTO, Kak OyAyT y4uTbcs B OyayiieM HbHemHue abutypueHtsl. [8—10] [Toapoo-
HO 00 ucnoib3oBaHuu Big Data mist nokasaTtenbHOTO pa3BUTHS 00pa3oBaHHS U
yrpasieHus: o0pazoBaHueM nuieT B cBoeld MoHorpadun O.A. @uodanosa [11].

OpHaKo mefaroru He TOPOISITCS MCIOIb30BaTh OOJNBIINE JaHHBIE B CBOCH
nuyHoM mpaktuke [12; 13]. OnucaHHBIX MPUMEPOB MPAKTUUYECKOTO MCIOIb30Ba-
HUS aHalM3a 00pa30BaTENbHBIX JAaHHBIX HE JUIS YIPABJICHUS BY30M, @ B KOHKPET-
HOM IpeIMETHOM o0yueHuH, KpaiiHe mano. Kak TexHonoruto Oyaymiero, ruae
YUUTEIsl MOTYT BBICTYNATh «HMHXKEHEpaMH 00pa3oBaHMs, paOOTAIOUIMMU Ha CTHIKE
MEXIy HAayKOW O JaHHBIX M TEAarorukKoi», onmuceiBaeT muiargopmy DreamBox
Learning onna u3 ee paspaborumkoB Jlxeccu Bysmmu-Yuncon®. DreamBox
Learning — sTo miardopma, moMorawomas MKOJIbHUKAM H3ydaTh MaTeMaTHKY,
a YYUTENIIM Ha OCHOBE COOPAaHHBIX JaHHBIX KOPPEKTHPOBATH YUEOHYIO MpPOrpam-
My, OTCIEXHBATh MPOTPecC YUYEHUKOB M MPOTHO3UPOBATH MX yCHEmHOCTb. [lo-
noOHast maTgopma, TOIBKO HMCIONIb3yeMas B MpeaMeTHou obmactu «MHOCTpaH-
HBIN S3bIK», pa3paboTana u B [leTpo3aBoCKOM rocyapcTBEHHOM YHUBEPCUTETE,
I7ie B eAMHYyI0 0a3y cOOMpAIOTCs JaHHbIE B BHJIE CTYJICHUYECKUX MUCbMEHHBIX pa-
00T Ha HEMEIIKOM M (PaAHITy3CKOM SI3bIKaX.

Heasb uccjeA0BaHUS — OIPEICINTh, KaK OOJbIIME JAAHHBIE MOTYT OBITH
WCITOJTB30BaHbI JIJIs1 BEpU(PUKAIMK MPOOEIIOB B 3HAHUAX M MPOTpecca B 00yUYCHUH
U COOTBETCTBYIOIIEH KOPPEKTHUPOBKH 00pa30BaTEILHOIO MapIIpyTa B paMKax OT-
JIEJIbHO B3SITOTO MPEMETa B BY3€.

Metonoaorusi. Hccnenosanue nposoamiock B Ilerpl’yY Ha 0Oase xopmyca
crynenueckux TekcTtoB I[IAKT (Ilerpo3aBojckuii aHHOTHMPOBAHHBIH KOPIYC
tekctoB)*. [IAKT — 6a3a JaHHBIX, TOCTOSHHO B TEKYIIEM PEXMME MOMOIHAEMAst
TEeKCTaMM CTYJIEHTOB Ha HeMelKoM s3bike’. CTY/IeHThI H3y4aloT 9TH A3BIKU C Hy-
75, B TO e BpeMs 3TO NpO(UIBHBIM MpeaMeT o0pa3oBaTeIbHON MPOrpaMMbl
HarnpaBieHus «llemarormueckoe obOpazoBanue. Hemenkuii s3bIK M aHTITHMHCKUANA
S3BIK». TEeKCThI IPOBEPSAIOTCS HKCIEPTaMH, KOTOPBIE Pa3MeyaroT OIIHMOKH corjac-
HO KJiaccuduKaium, coctosme n3 90 MyHKTOB, U BBICTABIIAIOT OLIEHKY 3a pado-
Ty. Best undopmanus 06 ommbkax codupaercs B o0I1yto 60a3y JaHHBIX, BU3yaJIH-
3alMsg KOTOPOHl JOCTyINHA B JIMYHOM KaOWHETe mpenojaBarelis. JTO MO3BOJSET
AQHAIN3UPOBATh PA3BUTUE OTAEIBHO B3SITOIO CTY/EHTA, OTIAEIBHON aKajeMuye-
CKOM TpyMNIbl WIK LIEJIOT0 Kypca B KOHKPETHOM HM3y4aeMOM IpeJMETe — HeMell-
kuid s36IK. boree moapoOHOe omucaHue KOpIyca, €ro CTPYKTYyphl U METaJaHHbIX
MO’KHO HalTH B craThe «Kopryc cTyJeHUeCKUX TEKCTOB Ha HEMEIKOM SI3bIKE KaK
WCTOYHUK JAHHBIX JIsl 00pa3oBaHus U HayKm» [ 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 TTeTpo3aBoACKUil aHHOTUPOBaHHBIH Koprryc Tekctos (ITAKT). URL: https://pact.ai.petrsu.ru/app/
(mara obpamenus: 04.03.2024).

5> Kopryc ITAKT na suBapb 2023 T. COIEPKHUT TEKCTHI HA HEMEIKOM U (PPAHITy3CKOM S3bI-
Kax, OJIHAKO B CTaThe aHAIM3UPYIOTCS TOJIBKO TaHHBIC HEMEIKOSI3BIYHON YaCTH KOPITyCa, IOATOMY
3JIECh U JaJice YIIOMHHACTCS TOJMBKO HEMEIIKHI S3bIK KaK MHOCTPAHHBIH.
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Pe3yabTaTsl H o0cyxnenue. Urak, [IAKT npencrasnser coboit 6a3zy naH-
HBIX, COJEpPIKAIIyI0 HH(OPMALIMIO O TEKCTax, UX aBTOpaX M pa3MEUYCHHBIX BPYy4-
Hyro ommbkax. ['paduku, oTpakaroniyue aOCOMOTHOE U OTHOCUTENbHOE (Ha KaX-
neie 100 TOKEHOB) YMCIIO OMIMOOK pa3HOTO THIA, (POPMHUPYIOTCS aBTOMAaTHUECKH.
UToObl MONYyYUTh MPEACTABICHUE O TOM, CKOJBKO M KaKMe MMEHHO OIIMOKH J10-
MyCKAaeT B TEKCTaX Ha HEMEIKOM S3bIKE€ OTAEIbHO B3ATHIM CTYAEHT, JOCTaTOYHO
BOWTH B JIMYHOM KaOMHETe IMpernojaBaTelis BO BKIAAKY «Jlembopab» u ycraHo-
BUTh (WIBTP MO MMEHU U (aMWIMM CTyJeHTa. B KkauecTBe mpumepa MpHUBEAEM
rpa¢puky OmMOOK JBYX Pa3HBIX CTYJCHTOB OIHOH M TOW e aKaJeMHYECKOU
rpymisl (puc. 1.) Bo3aMokHO mocMoTpeTh rpadMK OHJIAWH WK CKavyaTh TaOJIUIIBI
B opmare cvs.

Conocrapnenue rpaduKoB sIBHO CBUAETEILCTBYET O pa3HHULIEC B THUIAX U KO-
JMYECTBE OIMIMOOK, JTOMYyCKAaeMbIX CTYJIEHTaMU OJHOM M TOH ke aKaJeMHYecKOn
rpynmbsl. Hanpumep, ctyneHt N1 momyckaer 3HaAYMTEILHO OOJIbINE OIIMOOK U 110
KOJINYECTBY, M 1O pa3HOOOpasHio THUIOB, MPHU 3TOM HauOOJee YacCTHIMH €ro
OIIMOKaMU SIBIISIIOTCS CKJIOHEHHUE CYIIECTBUTENBHBIX, MPOMYCKU U IMYHKTYyaIlus.
Kpome Toro, B €ro TeKcTax BCTPETUIIMCH OIIMOKHM Ha BBIOOD Mpeiora, CKIOHEHHE
MECTOMMEHUH, HEeONpeAeIEHHbIM 1 HYJICBOM apTUKIIU, MOJIaIbHbIE [JIaroJIbl U He-
KOTOpbIE OpyTue, KOTOpPbIE HU pa3y HEe ObUIM OTMEUEHBI B TEKCTaxX CTyJeHTa N2.
B cBoro ouepenp, y cryaeHTa N2 HaOMI0JaI0TCS OMIMOKK Ha MOPSIOK CJIOB B OT-
PpULATENBHOM NPEUI0KEHUH, ONPEAECIIEHHBIM apTUKIb U HA JIOTUKY, KOTOPbIE HE
BCTPETUIIUCh B paboTax mepBoro cryieHTa. Jo0oil mpemopaBaTenb MO OMBITY
3HAET, YTO «CYILIECTBYIOT 3HAYMMbIE MHIUBUAYAIbHBIE PA3INuUs B YCIECHIHOCTH
00y4eHus 1eTeld y OJHOTO YUUTENs, B OJTHOM IITKOJIE, IO OJHOM 00pa30oBaTEIbHOM
nporpamme» [15], 9TO BCe CTyAEHTHI MO-pa3HOMY y4yaTCsli U OCBaMBAIOT T€ WIH
UHBIE TEMbI, HO UMEHHO 0a3a JaHHBIX MO3BOJISIET HArJSAHO MPEJICTaBUTh KOH-
KpPETHbIE CHJIbHBIE U Cla0ble MecTa Kaxjaoro ooOydaromierocs. Ha ocHoBe 3THX
CTaTHUCTUYECKUX JIaHHBIX MPENoAaBaTeIb MOKET NMHANBHUIyAIM3UPOBATh YIEOHBIi
IIPOLIECC, IPEIJIOKUB CTYAECHTY, BO-IIEPBBIX, CAMOCTOSATENBHO POAHATIM3UPOBATD
CTaTHCTUKY CBOUX OIIMOOK M 0OpaTUTh BHUMaHUE Ha T€ TEMBI, IJI€ 0JISI OLIUOO0K
HanOoJiee BBICOKA, a, BO-BTOPBIX, 33/1aB €My YIPaKHEHHUsSI IMEHHO 110 TEM TeMaM,
7€ 3TO TpeOyeTcs.

XOTsl CTaTHCTHKA TUIIOB M KOJHMYECTBA OIMIMOOK y BCEX CTYACHTOB WHIIUBH-
nyanbHasi, C MOMOIIBIO 0a3bl JAHHBIX MOYKHO OLIEHUTh U OOLIYI0 KAPTUHY YCBOEHUS
S3bIKA B TOW WJIM MHOW aKaJEeMHUYECKOH TpyIIe, MOMy4YuB rpaduK, aHaTOTUIHBINA
puc. 1, HO aKTyalbHBIN 1JI4 110N rpynmbl. [Ipy KenaHuu MOXHO CKadaTh JTaHHbIE
1o ommOKaM B TOM WM MHOH rpymie HanpsAMYIo C caiita B Buze Tabmuinsl Excel.
Hanpumep, u3 npuBeaeHHoro B Tabi. 1 gparMeHTa CTaTUCTUKH OMIMOOK B OJTHOM
U3 aKaJIEMHUYECKHUX Tpynn 3-ro Kypca o0y4eHus: BUAHO, YTO MPETo1aBaTeiio Heoo-
XOJMMO BEPHYThCSI K IIOBTOPEHUIO TAKMX U3YYEHHBIX PaHEe rpaMMaTHYECKUX TEM,
KaK CKJIOHEHHE MPUJIaraTelibHbIX U CYIIECTBUTEIBHBIX, a TAKXKE 00paTUTh BHUMA-
HUE O0y4aroluXcsl Ha OTIMYHUS B IMMyHKTYallMOHHOM O(OPMIIEHUU BBOAHBIX CJIOB
B PYCCKOM M HEMEILIKOM $I3bIKaX, IOCKOJIbKY OIIMOKM B 3HAKAX MPENUHAHUS B 3TON
rpymIe OoueHb YacTOTHBI, a OOpallleHHe K TeKCTaM IMOKa3bIBA€T, YTO BO MHOTHMX
cllydasix pedb MJET O JMIIHUX 3alAThIX IOCJE CJIOB U BBIPAKEHUM, KOTOPBIE B pyC-
CKOM SKBHBaJIeHTe 0()OPMIISIFOTCS TyHKTYallMOHHBIMH 3HAKAMHU.
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Figure 1. Errors of two students of the same group

Source: compiled by Irina A. Kotiurova.

BonpmmHCcTBO THUIIOB OMMOOK U3 Tabl. 1 COOTBETCTBYIOT TpaMMaTHUYECKUM
TeMaM, u3ydaeMbiM Ha 1-M u 2-m Kypcax. [lockonapky Ha 3-M Kypce CTYAEHTBI
JOITYCKAIOT OMIMOKK B 0A30BBIX TEMax, TO MOXXET BO3ZHUKHYTh COMHEHHUE B Kaue-
cTBe 00pazoBarenbHOro mpouecca. YToObl 3TO MPOBEPUTH, JOCTATOYHO CPABHUTD
CTaTHCTUKY OIMMOOK Ha Pa3HbIX KypcaxX, BEICTABHB COOTBETCTBYIOIINE HACTPOUKH
¢bunsTpa. Ha puc. 2 mpeacraBnensl ¢pparMeHTsl rpaduKoB OOIIEH CTaTHCTHKU
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omunOoK Ha 1-M U Ha 5-M Kypcax, TO €CTh Ha MEePBOM H IOCIETHEM Toly 00yde-
HUs. Takoe cpaBHEHHE OJHO3HAYHO CBHJCTEIHCTBYET O MPOrpecce B OCBOCHUU
SI3bIKA CTYJEHTaMH, KOTOPBIN IPOSIBIAETCSA, C OJHOM CTOPOHBI, B YMEHBIICHUHU
o01ero vrcia omuooK, a, ¢ APYrol CTOPOHBI, B CIIBUTE THUIOB OIIMOOK Ha OoJee
CJIO’KHBIE TEMBbI, U3y4aeMble Ha IPOABHUHYTOM SI3bIKOBOM YpOBHE (puc. 2).

Tabmuya 1

CraTucTuka olwmnoboK B OAHOI U3 akageMnyeckux rpynn

Tun owmn6kn

AGconTHOE Yncno

KonunuyecTBo owun60kK

owmn6ok Ha 100 TokeHOB
Opdorpadpus 370 0,48
Bbi6op nekcembl 320 0,42
CkJloHeHMe npunaraTesibHoro 234 0,30
MyHKTYaums 220 0,29
CknoHeHve 197 0,26
HeonpeneneHHbI apTukib 197 0,26
Mponyckn 185 0,24
Pop, 128 0,17
Yuecno 114 0,15
[MopsiLoK CNOB B NPUAATOYHOM NPeAIoXeHNN 110 0,14
JnwHne anemeHToI 109 0,14
O6paTHbIil NOPSA0K CIIOB 102 0,13
OnpegenexHbli apTUKb 92 0,12
CnpsixeHne 74 0,10
JlnyHoe mecTonmeHne 61 0,08
Mpsimo nopagok Cnos 59 0,08
MHOUHNTUBHBIE KOHCTPYKLIMK C ZU 54 0,07
Bbi6op npepnora 47 0,06
Coio3bl 41 0,05
MputsxkaTenbHOE MECTOMMEHNE 36 0,05
MpeTeput 33 0,04
Mpepnor, ynpaensiowmnin HECKOIbKMMUM Nagexammn 32 0,04
Pamo4Hast KOHCTPYKLMS 31 0,04
JNoruka 28 0,04
CoeanHUTENbHbIE 3/IEMEHTHI 27 0,04
HyneBow apTukib 26 0,03
Bo3BpaTHOe MecTonmeHue 25 0,03
YnpaBneHve rnaronos 25 0,08
MecCTo BTOPOCTENEHHbIX Y1EHOB MPEASIOXKEHMS 24 0,03
CnoxHble cnosa 24 0,03
Mpepnor ¢ onpeaeneHHbIM NaaexXom 22 0,03
YcToiiunBblie 060pOThI 21 0,03
CwunbHbIV Fnaron 19 0,02
Ctunb 18 0,02
MecTtonmenne 17 0,02
MopsiakoBoe YncnnTenbHoe 16 0,02

UctoyHuk: coctaBneHo V.A. KoTiopoBoii.
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Table 1
Error statistics in one of the academic groups
Error type Absolute number Number of errors
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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Figure 2. Errors for course 1 (/eff) and course 5 (right)

Puc. 2. Npadukm owmbok B kopnyce Ha 1-Mm (c7eBa) v Ha 5-M (cripaBsa) Kkypcax
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HcroqrHuk: coctaBneHo N.A. KoTiopoBoii.
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UctoyHuk: coctaBneHo V.A. KoTiopoBoii.
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Figure 3. Spelling errors in the texts of the same student

== Student Progress

Source: compiled by Irina A. Kotiurova.

[Tporpecc B 00y4eHNMH MOKHO BEpU(PUIIMPOBATh U B WHIUBHIYAIbHOM CTaTH-
cruke. Jlannupie kopryca [TAKT no3BossitoT mOCMOTpeTh Ha U3MEHEHUsSI B KapTHHE
OLIMOOK y OFHOTO CTY/IEHTa C T€YEHHEM BpPEMEHH. JTO MOXKHO C/IENIaTh B Pa3HbIX ac-
niekTax. Bo-niepBbhIX, MOXKHO TIPOCIIEANTh AMHAMUKY CTATUCTUKH OJJHOTO THIIA OIITHOKH
B pa3HbIX COYMHEHUSX OJJHOTO M TOTO e cTy/eHTa. Hanpumep, Ha puc. 3 mpezcTasie-
Ha BU3yalM3alMsl KOJMYeCTBA OMMOOK Ha opdorpaduro B 19 XpOHOIOTHYECKH BbI-
CTpOEHHBIX paboTax oaHOro cTyAeHTa ¢ aexadps 2020 mo mapt 2023 r. Takas kaptu-
Ha, 6€3yCIIOBHO, MO3UTHBHA U OTPAKAET KaUeCTBEHHBIN POCT pabOT JAHHOTO CTYJICHTA.

Bo-BTOpBIX, MOKHO TOCMOTpPETh Ha AMHAMUKY HE MO OJAHOMY, a IO BCEM
TUTIaM OIIMOOK Ha TMPOTSHKEHUH HECKOJIBKUX JIeT. Ecu Hy)XeH KayeCTBEHHBIN
aHaJ M3, a HE TOJBKO OBICTpas BU3YyalW3aIus, Jydllle OOpaTUTHCS K TabJMIam
Excell, koTopble 3aTeM MOXHO COTMOCTaBIATH B HEOOXOAMMOM pakypce. B kaue-
CTBE MpUMepa MpUBEEeM TaOIHITy ¢ omuOKaMu cTyAeHTKA N. Ha 1-M 1 3-M rogax
oOydenus (tabn. 2). Jlanueie B TaOnHIle MPUBOAATCS, HAYMHAS C CAMBIX 4aCTOT-
HBIX U Jlajiee B MOpsJIKe yObIBaHUS KOJIMYECTBa OIMOOK Ha 1-M Kypce.
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Tabma 2
Owun6ku ctypeHTku U. Ha 1-Mm u 3-M Kypcax oGyueHus
1-1 kypc, 3-i Kypc,
Ter owmbkn % OT KOnnyecTBa % OT KOonn4yecTBa
cnosoynoTpeGneHuii cnosoynoTpe6neHuii
CkJioHeHuMe npunaratesbHbIX 1,20 0,02
HeonpegneneHHhblt apTukib 0,89 0,00
MyHKTYaums 0,71 0,09
CKJ/TOHEHME CYLECTBUTENbHbIX 0,71 0,17
Mponycku 0,49 0,04
Bbi6op nekcembl 0,44 0,19
CnoBoo6pasoBaHue 0,36 0,00
Coto3bl 0,36 0,00
O6paTHbI MOPSAOOK C/OB 0,36 0,09
Opdorpadus 0,31 0,15
CnpsixeHve 0,31 0,00
MopsaoK CNnoB B CNOXHOM NPeasioXeHnn 0,31 0,11
JInyHble MecTOMMEHMS 0,27 0,04
MHoXecTBeHHOe 4ncno 0,22 0,15
MputsixaTenbHble MECTOUMEHMS 0,22 0,02
Pop vmeHun cylecTBUTENBHOIO 0,18 0,11
VHOUHNTUBHBIE KOHCTPYKLIMK C HaCcTULLEN Zu 0,18 0,00
Jlorunka 0,13 0,02
OnpegenexHbli apTUKb 0,13 0,00
YucnutenbHole 0,13 0,00
Bbi6op BpemeHHo hopMbl 0,13 0,00
O6pas3oBaHune BpeMeHHoN popMbl 0,13 0,00
Ctunb 0,09 0,02
JnwHve anemeHThI 0,09 0,11
Mpepnorn, TpebyloLme onpeaeneHHoro nagexa 0,09 0,00
Mpennorv ¢ 4aTUBOM MM akKy3aTUBOM 0,09 0,02
Coto3Hble criosa 0,09 0,02
MpunaratencHble 0,04 0,00
Hapeuuns 0,04 0,02
YcTOoM4mBbIE CIOBOCOYETAHMS 0,04 0,00
YnpaBneHne UMeHU CyLLLECTBUTENLHOIO 0,04 0,00
OTpuuaTenbHbIi apTUKIb 0,04 0,00
HyneBow apTukib 0,04 0,00
YkazaTenbHble MECTOMMEHNS 0,04 0,00
Bo3BpaTHbIE MECTOUMEHMUS 0,04 0,00
Beibop npeasiora 0,04 0,00
Mpsimoi nopanok cnos 0,04 0,00
Pamo4Has KOHCTPYKLMS 0,04 0,00
HaknoneHune 0,00 0,02
nMpeecﬂT;)S;gg;Kmee BTOPOCTEMNEHHbIX YNIEHOB 0,00 0,04
MogpanbHble rnarosnbl 0,00 0,04
UctoyHuk: coctaBneHo V.A. KoTiopoBoii.
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Table 2
Errors of student I. in the 1st and 3rd year of study
Error tag % of word usage % ofword 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.
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Tabnuua moka3plBaeT B LEJIOM TMO3UTUBHYIO KapTHHY: MPAKTHYECKH II0
BCEM BHUJAM OIIMOOK, NOMYyUIEHHbIM Ha 1-M Kypce 0Oyd4eHHs, y CTYACHTKH
HaOJI0aeTCsl CHUKCHUE WM JIaKe HMCYE3HOBEHHE WX Ha 3-M Kypce. Hesznaum-
TEIbHBIA POCT OMMOOK 0a3a NaHHBIX yKa3bIBAaeT B TeMaX «JIMIIHUE AIIEMEHTHD,
«Haxnonenue», «MecTONONOKEHNE BTOPOCTENEHHBIX YJIEHOB IPENIOKEHUS
u «MopanpHble TNIarojbl». B uTOre mo 3TMM JaHHBIM MOXKHO IPOTHO3UPOBATH
YCIIEIITHOE OCBOEHUE MPOTPaMMBlI CTYJIEHTKOW (Bechb Kypc OOydeHUs IIUTCS
5 5etr), mpu 3TOM peKOMEHAyeTCsl 0OpaTUTh BHUMaHUE HA T€ TEMbl, B KOTOPBIX
HaOJII01aeTCsl MyCTh U HE3HAYUTEIBHBIN, HO BCE )K€ POCT MOKa3aTesei OmunooK.

3akarovenue. bonbiive gaHHbIE B 00pa30BaHUM MOKHO M HYKHO HCIOJb-
30BaTh HE TOJBKO HA YPOBHE YIIpaBICHHUS 00pa30BaTEIbHBIM yUPEkKACHUEM, HO U
B npeaMeTHOM oOydeHuu. Ilpu 3TOM peub HIET He TOJBKO O TaK Ha3bIBAEMOM
DDL (Data Driven Learning), mpu KOTOPOM HCIIOJIB3YIOTCSI TEXHOJIOTHH KOPITyC-
HOM JIMHTBUCTUKU M TOTOBBIE JIMHIBUCTHUYECKHE KOPITyca HOCUTENEH H3y4yaeMoro
S3bIKA, HO M O CO3/IaBAaEMbIX IPH By3e 0a3ax JaHHBIX CTYAEHUYECKHUX paboT ¢ COOT-
BETCTBYIOIIEH MeTapa3METKOMU, MO3BOJISIONICH OTCICKHBATh TUHAMUKY B 00yde-
HUU KaK OTZEJIbHO B3SITOrO CTYAEHTA, TaK M aKaJeMHUUYECKOM IpyIIbl WM Kypca.
OnbITHBIN TpenogaBaTesb MOXKET OBICTPO pearupoBaTh Ha MOKa3aTelu OMIHUOOK B
rpynne u TUOKO BBICTpaMBaTh MpPOILECC OOYYEHUS C YYETOM OTHX JaHHBIX
(Hanmpumep, 100aBUTH HA 3aHATHE Pa300p WU TOBTOP TOW WIIM WHOM TEMBI).

Cratuctuka xopnyca [TAKT Ha mudpax mokasslBaeT TO, 4TO BCE MPENoaa-
BaTEJIM 3HAIOT MO OMbBITY: HECMOTPS HAa OJIMHAKOBBIE YCIIOBHS O00y4YeHHUs], CTYyI€H-
Thl IO-Pa3HOMY YCBaWBAIOT MaTepual, 4To TpeOyeT Oojiee WHIMBHIYaIHHOTO
noaxoja Kk ooydenuto. M IMEHHO cTaTHCTUYECKUE JaHHbIE, OCOOEHHO €Clii OHH
NOJKPEIJICHb! YJJOOHOHM /IS TI0JIb30BaTeNs BU3yaln3alrel, IoMOraiT Mperno/ja-
BaTesio OBICTPO MO00paTh MHIUBHUAYAIBHBIN 00pa30BaTeIbHBIN MapIIPYT C y4e-
TOM COOTBETCTBYIOLIMX Nokazareneld. Ilmanupyercs passutue kopmyca ITAKT
U 100aBJIeHUE B HETO BO3MOYKHOCTEH HE TOJBKO COCTABJIEHUS aBTOMATHU3HPOBaH-
HOT'O YHpPa)XHEHUS HAa OCHOBE COOCTBEHHBIX TEKCTOB CTYAEHTA, HO U T'€HEpaIlluu
YOpaXHEHUH M0 OIMpeNeleHHOMY TUIy OIIMOKU, KOTOpble OyAyT HCHOJIb30BaTh
BCE€ TEKCThI KOPITyca U IPeIaraThCsl CTYIEHTY B 3aBUCUMOCTH OT €r0 MHAWBU]TY-
QIbHON CTATHUCTUKH TUIIOB OIIHOOK.

Taxum o6pazom, nudpoBuzaus 00pa3oBaHUs MOXKET U JOJDKHA Pa3BUBATh-
Csl B HampaBJICHUHM cO3JaHUsl 0a3 JaHHBIX, COJAEP)KAIIUX PabOThI CTYACHTOB IO
pa3nuuHbIM npeameraM. [lepcreKTUBBI UCIOIB30BaHUS TaKUX OONBIINX JAHHBIX
B MPEIMETHOM O0YYEHHH OTPOMHBI, TO3TOMY 3TO HaIlpaBJICHUE, ITOKa ClIabo pas-
BUBAIOIIEECS B CUIIY PAa3HBIX NMPUUMH, 0€3yCIOBHO 3aCiIy’>KUBaeT OoJiee mpHUCTallb-
HOT'O BHHMAaHUS CO CTOPOHBI BCEX YYACTHUKOB CHUCTEMBI — OT PSIIOBOTO IMpernoa-
BaTeNsl 0 MCCIeNoBaTeleld M YIpaBIeHIIEB, OTBEUAIONINX 3a IM(POBYIO TpaHC-
dbopmaruio 06pa3oBaHUsI.
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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

© Grinshkun A.V., Zakova A.S., 2024
This work is licensed under a Creative Commons Attribution 4.0 International License
CaTEl https://creativecommons.org/licenses/by-nc/4.0/legalcode

242 CURRICULUM DEVELOPMENT AND COURSE DESIGN


https://orcid.org/0000-0003-3882-2010
https://orcid.org/0000-0002-9262-0180

I'punwxyn A.B., 3axoea A.C. Bectauk PY/IH. Cepus: Undopmarusanust oopazosanust. 2024. T. 21. Ne 2. C. 242-254

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.
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TexHoN0rMsa 4,ONOJIHEHHOM BUPTYasibHOCTU B 00pa3oBaHUMU:
TaKCOHOMMS TUMOB A0NOJIHEHHOW BUPTYaJIbHOCTHU

A.B. 'punmkyn' >, A.C. 3akoBa?

'Mockoeckuii 2opodckoti neoazozuueckuii yuusepcumemy, Mockea, Poccuiickas @edepayust
2Poccutickuti 2ocydapcmeennbiti yrusepcumem npasocyous, Mockea, Poccutickas Dedepayus

grinshkunav@gmail.com

Annortamms. [locmanoska npobremvl. ONUCHIBACTCS HAUMEHEE M3y4YCHHAs W3 BCEX
UMMEPCUBHBIX TEXHOJOTHH — TEXHOJIOTHS JOIOTHECHHON BUPTYaIbHOCTH M €€ 00pa30BaTeIbHBIN
NOTCHIWAN. BrIeneHsl pa3nudHble MOAXOABl K peaju3ally JOTOJHEHHONW BUPTYaJbHOCTH
nyTeM A00aBiieHUs] B Hee peajbHbIX 00BEKTOB. Memodonocus. AHaIM3UPYIOTCsS Haubomee
3¢ deKTHBHBIE Cephl MPUMEHEHUS JTOTOJHCHHOW BUPTYAIBHOCTH: MIepeaada, KOMMPOBaHHUE,
MOU(HUIIUPOBAHHEBIN TepeHOC, MOANGHUINPOBaHHAS Komus. VCronb30BaHnE JOMOTHEHHON
BUPTYaIBHOCTH B 00pa30BaHUH ITO3BOJISIET MMOMECTUTH YYAIETOCs B BUPTYAIbHYIO Cpedy U
3HAYHUTENFHO MOBBICUTH PEATHCTHYHOCTh 00Pa30BaTEILHOTO MOACIHPOBAHHUS (TI0 CPABHEHHIO
C TEXHOJIOTHEH BUPTYAJIBHOW PEallbHOCTH) 3a CYET MOJICPKAHUS B3aUMOJCHCTBUSI C pealib-
HBIM MHpOM. [lepeHoc — 3To peanu3amus pearbHOro 00bEKTa B BUPTYaIbHOM IIPOCTPAHCTBE B
mpeenax mpsMoi BHIUMOCTH. JTa TEXHOIOTHS MO3BOJIET d(PPEKTUBHO MepeaaTh BHEIIHUIA
BUJ 00BEKTA, OJTHAKO CHIDKAET 3 eKT morpyxenus. Hanbonee nmpoayKTHBHOE HCITOIB30Ba-
HIE MOXET MPOM30HTH Ipu padoTe C JIOABMHU M NPU HAJHYHH PealbHBIX 00BekToB. Komms
MpeacTaBsIeT co00i 0TOOpaKEHUE BUPTYAIbHON KoUK 0e3 (YHKIMOHATIBHBIX H3MEHEHUH,
IpeacTaBIeHHON B Bue 3D-MoIen BMECTO peaabHOro 00BEKTa, O3BOIISET JOCTHYh MAKCH-
MaJIFHOTO MOTPYKEHUS U Peai30BaTh OTHOCUTEIBHO TOUYHOE B3aumMmoseicTre. Moaudurm-
POBaHHEBII TIEPEHOC — TO PEATU3AIMsl PEaTbHOr0 00BEKTa B TOJE 3pEHHS ¢ (DYHKIIHOHATBHBIME
Y BU3yaIbHBIMU H3MEHCHHUSMU B BUPTYaJIbHOM MPOCTPAaHCTBE. JlaHHAast TeXHOIOTHs Haubomee
3¢ eKTHBHA MIPU MPOBEACHUN BUPTYAIBHBIX AKCKYPCHH C pealbHBIM THAOM H MaKCUMAIEHOM
HOTPYKEHUH € YaCTUYHBIM MPUCYTCTBUEM pPEalbHBIX OOBEKTOB. Ee MOXHO MCHONB30BaTh MpH
JEMOHCTpAIHK (HPU3MUECKUX SBJICHUU C PEATbHBIMU 00BbeKTaMH. MoITU(HUITPOBAHHAS KOTIHS —
9TO 0TOOpa’KEHNE BUPTYAIBHOM KOMH ¢ (DYHKIIMOHATBHBIMHU WA BU3YaJIBHBIMU H3MEHEHUSIMHI
[0 OTHOIICHHUIO K MCXOAHOMY OOBEKTy. PekoMmeHmyeTcsi MCIONB30BaTh €€ MPH OTCYTCTBUH
peabHBIX O0BEKTOB WM TPH OTPabOTKE MPAKTHYCCKUX HABBIKOB. Pesynvmamoi. Kaxmplit
METOJ JONOJHEHHS BHUPTYaIbHOCTH MMEET CBOU IPEHMYINECTBA, HEAOCTATKH, TEXHOIOTHH
peauzanuu u 061acTu npuMeHeHus. Bi0op 3aBUCUT OT 00pa3oBaTenbHON 3a/1a4u U YCIOBUN
obyuenus. 3axniouenue. VIcnionb30BaHue JOMOTHEHHON BUPTYaIbHOCTH B 0Opa30BaHHUU JIAcT
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BO3MOKHOCTb IIOMECTUTbH YHallEerocs B BUPTYaJIbHYIO CpEAY U 3HAUMUTEJIbHO IOBBICUTH pea-
JHCTUYHOCTh 00Pa30BaTENbHOI0 MOJCIHPOBAHUS (II0 CPAaBHEHHUIO C TEXHOJIOTHEH BHPTYallb-
HOI peaJlbHOCTH) 3a CUET MOJIEP)KaHus B3aMMOAEHUCTBUS ¢ peabHbIM MUpOM. Bribop oaHo-
r'0 U3 YEeTHIPEX OCHOBHBIX CIIOCOOOB 100ABICHHS PEATHHOCTH TOJDKEH ONPENENSATHCS HEIsIMH,
coZiep)KaHHEeM U MeToiaMH 00ydeHHs. MeTonbl, KOTOpble HCHONB3YIOTCS B OOpa3oBaHUH,
MOTYT COUYETAThCA B PA3JIMYHBIX KOMOWHAIMSX. DTO MO3BOJSET MPUMEHSAThH IOMOJIHEHHYIO
BUPTYAJILHOCTD JJIS Pa3IMUHBIX 00pa30BaTEeNbHBIX LIEIEH.

KaroueBble cioBa: HNMMEPCHUBHBIE TEXHOJIOTWH, BUPTYyaJibHasA PCaIbHOCTb, CMEIIaH-
Has pC€aJIbHOCTb

Bxaan aBTOPOB. Bcee AaBTOPLI CACIAIA SKBUBAJICHTHBINA BKJIaJl B oAroTOBKY Hy6J'H/IKaIII/II/I.

3asiBjieHne 0 KOH(IMKTE HHTEPECOB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(UINKTA
UHTEPECOB.

Hctopust craTbu: NOCTynuIa B pefakuuto 7 aekadbps 2023 r.; nopaboraHa nocie pe-
neH3upoBanus 3 gpeppans 2024 r.; npuHaTa Kk myonukawu 10 dpepais 2024 T.

Jdast uuruposaunusi: Grinshkun A.V., Zakova A.S. Augmented virtuality technology in
education: taxonomy of augmented virtuality types / BectHuk Poccuiickoro yHuBepcurera
npyx0b1 HaponoB. Cepusi: Undopmatuzanms oopazoBanms. 2024. T. 21. Ne 2. C. 242-254.
http://doi.org/10.22363/2312-8631-2024-21-2-242-254

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).

Real school class Virtual Laboratory
' ]
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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://Idpr.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_I-
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://Idpr.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).
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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://Idpr.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.
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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/Impara-steampunk--762445411908051705/ (accessed: 01.12.2023);
https://Idpr.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.

250 CURRICULUM DEVELOPMENT AND COURSE DESIGN



I'punwxyn A.B., 3axoea A.C. Bectauk PY/IH. Cepus: Undopmarusanust oopazosanust. 2024. T. 21. Ne 2. C. 242-254

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).

Papier-mache

ty

4

_’%‘4_

p-.

Wooden model Virtual 3D model 3D printing

Figure 9. Models of microscopes

Source: created by Alexandr V. Grinshkun, Anastasia S. Zakova. Pictures are taken from:
https://ru.pinterest.com/pin/Impara-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/hir-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
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AnemeHT «Fnoccapuin» LMS Moodle ana opraHnsauum
MHTEPaKTUBHOIro meponpuatus «Kpyrnbii CTON OHJIanH»
npu o0y4eHn NHOCTPAHHbIM 13blKaM B By3€

H.B. XynoJieit

Kpacnospckuii eocydapcmeennbviii nedacocuyeckutl yrusepcumem umeru B.I1. Acmagwesa,
Kpacnospcx, Poccutickas edepayus

nvkkaf@mail.ru

AnHotanms. [locmanoexa npobaemvl. Kpyriblii cTOJN SBISETCS HAJISKHBIM CIIOCOOOM
OpraHM3allii KOMMYHHUKATUBHON JESTENBHOCTH CTYICHTOB IPU OOYyYEHWH MHOCTPAHHBIM SI3BI-
kam. [Ipumenenne obpasoBarenbHON cpepl Moodle 1 MHHOBAIIMOHHBIX METOIMK PaOOTHI B HEW
MO3BOJISIET MPEnojaBaTeNl0 OpraHu30BaTh KPYIJbld cTon oHnaiH. [IpencraBieHa aBTopckas
METOAMKA pa3pabOTKH, CO3MaHMs U BHEAPEHUS B JIEKTPOHHBIA KypC, MOATOTOBJICHHBIA Ha
miarpopme LMS Moodle, natepaktuHOr0o Meponpusitusi «Kpyribiii cron onnaide» mis Gopmu-
pOBaHUA U Pa3BUTHS KOMMYHUKAaTHBHBIX HAaBBIKOB y CTYAECHTOB By3a 4epe3 HUCIOJIb30BaHME
aneMeHTa «lJoccapuity npu 00y4ueHHH MHOCTPaHHBIM si3bIKaM. [IpesioskeHo ompeeneHne
MHTEPAKTUBHOIO BHJIA pabOThI — KPYTIIOTO CTOJNIA OHNAiH. Memoodonoeus. [IpoTecTHpOBaHBI I
MIpOaHAIN3UPOBAHEI BO3MOXKHOCTH HHCTpyMeHTa «['moccapuity LMS Moodle mis co3manus
HA €ro OCHOBE MHTEPAKTHBHBIX KOMMYHHKATUBHBIX 3aJIAHUH B (OpMATE KPYTIIOTO CTONA OHJIAMH.
Pesynomamul. IlpuBeneHsl MpUMepbl U aHbl MOSCHEHUS K 33IaHUAM KpYTJIOrO CTOJa OHJIAlH,
HaIpaBJICHHBIM Ha pa3BUTHE KOMMYHUKATHBHBIX HAaBBIKOB O0Oy4aeMbIX. JleTaqpHO MOKa3aHa
TEXHOJOTHS pa3pabOTKX U BHEAPEHHS MHTCPAKTUBHBIX 3aJaHUN KPYTJIOTO CTOJIA OHJIANH MPH
momomty neMenTa «['moccapuin» B anekTpoHHEIH Kypc LMS Moodle. 3axaouenue. Cnenan
BEIBOJ 00 3(h(heKTHBHOCTH UCIIONB30BaHUsI dTeMeHTa «[Jtoccapuit» 11 BHEIPEHUs] HHTSPaK-
TUBHBIX 33JaHUi B (opMaTe KPYIJIOro CTONA OHIAMH IS Pa3BUTHS KOMMYHHKATHBHBIX
HABBIKOB y CTYACHTOB BY30B IIpH 00YUIEHUHN HHOCTPAHHBIM SI3BIKAM.

KuroueBble c/j10Ba: UHTEPAKTUBHBIE 3a[JaHUs, PA3BUTHE HABBIKOB, KOMMYHUKALIUH, CO-
BpPEMEHHBIE TEXHUKH O0YJIEHIS

3asiBjieHHe 0 KOH()IMKTEe UHTEpPecoB. ABTOp 3asBisSeT 00 OTCYTCTBHHM KOH()IMKTA
UHTEPECOB.

Hctopus cratbu: noctynuia B penakiuto 11 saBaps 2024 r.; nopadboTtana mocie pe-
nensupoBanus 15 despans 2024 r.; npunsTa K myonukanuu 25 ¢espans 2024 r.

Joas mutupoBanus: Khudolei N.V. LMS Moodle “Glossary” to organize an interactive
event “Online round table” when teaching foreign languages at a university / Bectauk Poc-
CHICKOTO yHHBepcuTeTa ApyxO0bl HaponoB. Cepus: MupopmaTtnzamms obpazoBanus. 2024.
T.21. Ne 2. C. 255-267. http://doi.org/10.22363/2312-8631-2024-21-2-255-267

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 L1.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.1. 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 1s 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

258 CURRICULUM DEVELOPMENT AND COURSE DESIGN



Xyooneii H.B. Bectauk PY/IH. Cepust: Undopmaruzanust o6paszoBanus. 2024. T. 21. Ne 2. C. 255-267

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).

Unit 2: My native city (Krasnoyarsk)

' Krasnoyarsk v}

L About Kiev (Listening task)

&
E Grammar: Indefinite (Simple) Tenses D

e Getting ready for the ROUND TABLE event "Krasnoyarsk is celebrating its 395 anniversary in D
2023"

Dear students!
Krasnoyarsk will celebrate its 395th anniversary in 2023!

Please write which events from the history and life of our city, as well as its sights, cause you special
emotions. What changes would you like to see in our city in the future?

Attach photos to support your argument.

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

262 CURRICULUM DEVELOPMENT AND COURSE DESIGN



Xyooneii H.B. Bectauk PY/IH. Cepust: Undopmaruzanust o6paszoBanus. 2024. T. 21. Ne 2. C. 255-267

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.

Krasnoyarsk Opera and Ballet Theatre named after D. Khvorostovsky
by Mikhail Avanesov - Monday, 17 October 2022, 10:48 PM

The Krasnoyarsk Opera and Ballet Theatre named after D. Khvorostovsky turns 45 in 2023! On December 20, 1978, an important

event took place in the cultural life of the city on the Yenisei - the Krasnoyarsk Opera and Ballet Theatre opened its first season with the

premiere of A.P. Borodin "Prince Igor"

S 0 O #

» Comments (4)

Surikov's Art Museum
by Tamara Borodina - Monday, 17 October 2022, 10:45 PM

Krasnoyarsk Art Museum named after Vasily lvanovich Surikov is a place that brings together connoisseurs of various forms of art. A
PN . . . P _—
Pk special pride of the museum is an extensive collection of paintings by V.I. Surikov - 78 art warks.

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.

The Krasnoyarsk Opera and Ballet Theatre named after D. Khvorostovsky turns 45 in 2023! On December 20, 1978, an

important event took place in the cultural life of the city on the Yenisei - the Krasnoyarsk Opera and Ballet Theatre opened its
first season with the premiere of A.P. Borodin "Prince Igor". This performance has become a kind of hallmark of our theater
The theatre's repertoire includes almost all opera and ballet classics. The pride of the theatre is not only performances that
have already stood the test of time, loved by the public and appreciated by critics, but also performances of recent
Krasnoyarsk State Opera and Ballet Thea one of the most visited a
also became the center of creative meetings of artists from different cities of our Motherland and foreign countries. The theat

years. The

ved places by the citizens and guests of our city. It

re, which in the first years of its existence was a kind of exotic, managed to
become an integral part of the cultural life of the region. Today it is already

difficult to imagine the life of the city out the Opera and Ballet Theatre,

which has become a kind of symbol of Krasnoyarsk.

% @ O #
» Comments (4)
Polina Ivanova -5un, 150 o
when our Theatre took its
Ivan Kashin S m
guess, our ev 1
Darima Goboeva
o
Happy 45 Birthday dear Theatr e "Swan Lake
Elena Lopatenko il o

s photo was taken before the recon
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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