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Abstract. Problem statement. Learning analytics is an emerging scientific field, which
studies learners and learning process based on data from digital environment. The aim of
the study — to observe the development of learning analytics, its prospects and limitations
and detecting the state of art of this scientific field in Russia. Methodology. The study is
based on context analysis of scientific articles on the topic in the public domain. Special atten-
tion is given to reviewing scientific publications of Russian-speaking authors devoted to ana-
Iytics of education data and the implementation of learning analytics tools in the educational
process. Results. The research detects the global directions of learning analytics development
and its problematic aspects. It provides the quantitative and qualitative analysis of scientific
publications of Russian-speaking authors and identifiers the most popular research questions
in the learning analytics field. It proposes the author’s vision of the hierarchy of directions
for learning analytics development, consisting of the research aspect, the environment trans-
formation aspect and the legal regulation aspect. The national initiatives in the digitalization
of education are briefly discussed. Conclusion. A certain lag in the level of development of
learning analytics in Russia from the global one is revealed. At the same time, there is a no-
ticeable increase in interest to this area among individual researchers, educational institutions
and at the state level, which allows us to count on positive changes.
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Annotaums. [locmanosxka npobnemvl. YdeOHas aHAUTHKAa — OTHOCHTEIFHO HOBOE
Hay4yHOE HalpaBjeHUe, Uccienytolee yueOHbli mporece U caMux 00ydyaronuxcs N0 JaHHBIM
u3 1udpoBoil obpazoBaTenbHON cpeabl. Llens uccneqoBaHus — ONPEEIUTh TeKYIU YPOBEHB,
MEPCIECKTUBEI I OTPAaHWYICHUS PA3BUTHUS aHAJTUTUKU OOYUCHUS, BBIIBUTH COCTOSHHE STOH Ha-
yuHOU obmactu B Poccun. Memooonozus. IIpoBelieH KOHTEHT-aHAIN3 HAYYHBIX ITyOIUKAIIHA
TI0 HaTPaBJICHUIO MCCIIEJOBAHUS, HAXOLIIINUXCS B OTKPBITOM AocTyne. Oco6oe BHUMaHKE YACIECHO
PYCCKOSI3BIYHBIM ITyOJIMKALISM, TIOCBSIIICHHBIM aHAJIM3Y 00Pa30BATEIBHBIX JAHHBIX M BHEAPEHHUIO
HHCTPYMEHTOB y4eOHOH aHAMTUKH B 00pa30BaTeNbHBIN mporiecc. Pe3zynomamut. OnpeIeleHbl
U ONHKCaHbI OOIEMUPOBBIE TCHCHIIUH U MPOOJIEMHbIE ACHIEKThI Pa3BUTHUS Y4eOHOM aHANIUTH-
ku. IIpencraBieHsl pe3ysbTaThl KOMTHYECTBEHHOTO M KaUeCTBEHHOTO aHANN3a HAYyYHBIX IMyO-
JMKAUI PyCCKOSI3BIYHBIX aBTOPOB, OTPENeNIeHbl HanOoIee Moy IsipHbIe UCCIIeI0BATEIBCKIE
BOIIPOCH! B AaHHOI cepe. IIpennoskeHo aBTOpCKOe BUACHHE HANpPaBICHUN Pa3BUTHS yueO-
HOW aHAJIMTHKH, BKIIOUYAIOIIee HAyYHO-MCCIENOBATEIbCKUN aCIeKT, acleKThl mpeodpas3oBa-
HUS 00pa3oBaTENBHON Cpemsl W MPaBOBOTO PETYIHPOBaHU. PacCMOTpPEHBI HAIMOHAJHHBIC
WHHIMATHBEI B cepe mudpoBu3amy o0pa3oBaHus. JakaioueHue. BBIABIEHO HEKOTOPOE OT-
CTaBaHHE YPOBHS pa3BUTHUs yucOHOU aHanmuTuku B Poccun ot obOmemuposoro. Bmecte ¢ Tem
HaO0oJaeTCs 3aMETHBIM POCT MHTEpeca K ATOW cdepe cpeir OTACIbHBIX HCCIICAOBATEIICH,
00pa30BaTENbHBIX YUYPEKACHUH U Ha TOCYJapCTBEHHOM YpPOBHE, YTO TO3BOJSIET PACCUMTHI-
BaTh HA IO3UTUBHBIE U3MEHEHHUS.

KnaioueBble cjioBa: aHamn3 o0pa30BaTEeIbHBIX JAHHBIX, NH(POBU3ALUSI 00pa30BaHMS,
ynpasieHHe 00yueHHeM, JaHHbIe

BuaaropapHocTu 1 (uHaHcupoBaHue. VcciaenoBaHue BBINIOJHEHO NpU (PUHAHCOBOM
noajepxke rpanta Poccuiickoro HaydHoro ¢onza, mpoekT Ne 22-28-00413 «Iludposas 06-
pa3oBaTenbHas HCTOPHA U €€ IPIMEHEHHE B CHCTEMaX ITOJIEPKKH YCIICITHOCTH 00y IEeHHSD.

Hctopust craTbu: noctynwia B penakiuio 3 HosOps 2022 r.; nopaboTaHa mocie pe-
HeH3upoBanus 5 aexadps 2022 r.; npuHATa K myonukanuu 12 sasapst 2023 .

Hns uutuposanun: Kustitskaya T.A., Noskov M.V. Learning analytics in Russia and
abroad: level of development, trends and prospects / Bectuuk Poccuiickoro yHuBepcHTETa
npyx0br HaponoB. Cepusi: Mapopmarnzanus odpasosanus. 2023. T. 20. Ne 2. C. 150-158.
http://doi.org/10.22363/2312-8631-2023-20-2-150-158

Problem statement. Learning analytics is a relatively new multi-disciplinary
field of science located at the intersection of pedagogy, computer science and psy-
chology. It is “the measurement, collection, analysis, and reporting of data about
learners and their contexts, for the purposes of understanding and optimizing
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learning and the environments in which it occurs” [1]. In literature, one can find
the terms Educational Data Mining (EDM) and Learning Analytics (LA). Although
these branches differ in the methods used, they have the same object of study
and the same ultimate goal — to improve the quality of education. Therefore,
in the context of this work, we will consider EDM and LA synonymous.

Due to the uneven distribution of the level of digitalization of world econo-
mies, the level of IT technologies, the peculiarities of national policies in the field
of education, the current state of art in the field of learning analytics differs.

Our study aims at reporting about the current level of LA development and
implementation of its tools to learning process, detecting global trends and chal-
lenges. We pay special attention to the level of scientific discourse on LA in Rus-
sia and national initiatives that can be drivers of LA enhancement.

Methodology. The paper presents the results of context analysis of scien-
tific articles and research reports on the world’s best practices of LA and EDM.
As learning analytics is an in multidisciplinary field we analyzed several aspects
of its development — methodological, technological and application-oriented.
Leading positions, challenges.

To assess the level of scientific discourse on learning analytics in Russia we
reviewed the publications of Russian-speaking authors on the topic. For this pur-
pose, on the electronic platform eLIBRARY.ru, we selected publications in Rus-
sian (as well as in English with Russian-language annotations) using the keywords
related to the field of study, and performed a quantitative analysis of the dynamics
of research interest to LA end EDM. The qualitative analysis the open sources
was made to detect main directions of academic interest and find successful cases
of LA applications to educational process.

Results and discussion. Global trends and challenges. The formation of
learning analytics as an independent scientific discipline is associated with
the digitalization of education and the accumulation of large volumes of data on
the educational process and students. EDM and LA emerged in the 2000s: in 2006
appeared the first monograph on EDM (C. Romero and S. Ventura), in 2008 and
2011 were held the first conferences on EDM and LA.

To date, at least three specialized journals are being published — the Inter-
national Journal of Learning Analytics and Artificial Intelligence for Education,
the Journal of Educational Data Mining (indexed in Scopus) and the Journal of
Learning Analytics (in Web of Science and Scopus Q1). There are several large
actively working analyst communities on the field — the most known are the Soci-
ety for learning analytics research (SOLAR) and the International EDM society.

Educational institutes of the USA are among the most active users of LA
tools: they use educational dashboards (for example, the student monitoring
panel of Nottingham Trent University, “My Learning Analytics” dashboard in
the University of Michigan), early warning systems preventing students’ dropouts
(Course Signals system of Purdue University). Recommendation systems based
on educational data analysis are implemented at an institutional level (Degree
Compass system at Austin Peay University). Universities actively implement data-
driven adaptive learning systems (Arizona State University places students into
computerized learning courses running on the software of adaptive-learning start-
up Knewton).
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In terms of publication activity, the leading positions are occupied by the
United States, Spain, the United Kingdom, Australia, Germany, Canada, India,
the Netherlands, Japan, and China [2]. A significant increase in research and pub-
lication activity on the LA topics can be expected in European countries due to
the development of national policies, the launch of joint projects on a European
level and the creation of competence centers [3].

Initially, the most intensive development was observed in such areas of
learning analytics as predictive analysis of learning outcomes and monitoring
students’ learning progress. These topics are still trending and in several counties,
their development is supported by national policies. For example, in the United
Kingdom, higher educational institutes are required to produce detailed metrics
for the government-established Office for Students [4].

There are numerous research articles devoted to the application of machine
learning methods to forecasting student success, learning outcomes or dropouts [5].
Learning Analytics Dashboards become more and more widespread especially at
Higher Educational institutions.

At the same time, new important directions for the development of LA are
gaining importance, such as data-driven analysis and support of self-regulated
learning, provision of personalized feedback and support for learners, develop-
ment of recommendation and early warning systems. The effectiveness of the im-
plementation of the mentioned LA instruments in a real educational process has
recently become the main challenge in LA.

As it is mentioned in [5] although data-driven optimization of the learning pro-
cess is the final stage of the learning analytics cycle, most of the research is still de-
voted to developing predictive models rather than to designing LA interventions.

There are several possible reasons why the data-driven interventions into the
learning process are still not widespread, which are related both to students and
course instructors. On the one hand, if the interventions are aimed at supporting
at-risk students they can face the problem of weak metacognitive skills and self-
regulation of such students [6]. On the other hand, implementation of supportive
interventions means an additional workload for course instructors and teachers,
which is usually not regulated.

Another challenge is due to the dual nature of LA. As methods and tools of
LA come from IT and data science LA instruments are usually designed by IT
specialists not much familiar with pedagogical and psychological aspects of the
learning process and peculiarities of the studied disciplines. This results in unjusti-
fied simplification when modelling such objects as “proper learning behaviour”,
“learning style”, “student online interactions” and even “learning performance”.
In [7] authors argue that to be effective LA instruments should be grounded in ro-
bust and clearly articulated theories of learning. Unfortunately, educators who are
competent in the disciplines they teach and more or less familiar with learning
theories usually have difficulty developing data analysis tools on their own.

However, the technological aspect of LA itself is also problematic. Big Data
techniques well-proven for other fields cannot be automatically applied to an edu-
cational context. For instance, in physical sciences data is collected in highly con-
trolled, carefully designed and replicable experiments, while educational data is
collected incidentally and in circumstances that differ for every single user-
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resource or user-user interaction [7]. The replicability of such experiments is not
only doubtful but also contradicts the overall purpose of LA which is to optimize
the learning environment. The data mining technique from other fields should be
carefully adapted to LA taking into account both the subjectiveness of education
data and goals of data collection and analysis.

Learning analytics in Russian Federation. In Russia, data-driven educa-
tional analytics have started to develop actively in the last decade due to the later
spread of e-learning methods, the introduction of LMS in the learning process of
educational institutions, and the emergence of massive online courses.

To assess the level of LA development and implementation of LA instru-
ments in Russia, we highlight the following aspects of this process:

The research aspect that concerns the development of new or adaptation of
already existing methods for educational data collection and analysis. The re-
search topics include identifying predictors of learning success, building student
models, designing learners digital twins, creating and testing methods for mana-
ging the educational process, designing supportive data-driven interventions,
monitoring learners track and performance in e-learning courses, etc.

The environment transformation aspect, which means digitalization of
the learning process in the educational institutions, the introduction of information
systems for collecting educational data with in-built analytical tools at the level of
universities and above, organizing access for all stakeholders of the educational
process to monitoring data and the results of their tracks’ analysis, the transfor-
mation of institutional policies to ensure the possibility of automatizing some pro-
cesses, conducting targeted corrective measures based on the analysis of the stu-
dent's educational footprint, etc.

The legal regulation aspect that implies modernization of the state policy in
the field of education: changing educational standards towards increasing its fle-
xibility, developing regulatory norms for conducting analytics and making data-
driven decisions in the educational field.

Although development can proceed simultaneously in all directions, we be-
lieve that any administrative and state initiatives can be successful only if acade-
mics understand the goals and methods of transformations, and if empirical re-
search is carried out and actively discussed.

The level of scientific discourse on learning analytics in Russia.
On the electronic platform eLIBRARY.ru, we selected publications in Russian
(or with Russian-language annotations) using the keywords (in Russian): “educa-

2 ¢¢

tional analytics”, “earning analytics”, “analysis of educational data”, “educational

2 13 2 (13

data mining”, “methods (methodology) for educational data analysis”, “methods
for educational data mining”, “methodology and technology for educational ana-
lytics”, “Big Data in education”, “learning success prediction”, “ learning success
modelling”, “student digital footprint”.

Then duplications and irrelevant results were removed, and the remaining
187 publications from the resulting collection were divided into five categories:
1) articles indexed in WoS and/or Scopus; 2) articles indexed in RSCI (Russian
Science Citation Index — on the Web of Science Platform) not included in catego-
ry 1; 3) articles in journals included in the list of the Higher Attestation Commis-

sion (VAK) not included categories 1 and 2; 4) articles in journals indexed in
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the RINC (Russian Index of Scientific Citation), not included in categories 1, 2,
and 3; 5) proceedings of conferences, indexed in the RINC.

The first publication on the LA in Russian appeared in 2013, then the num-
ber of publications increased and in 2020 it resulted already in 40 publications
per year (Figure). In the period January — October 2022, 42 articles have already
been published. We think that a significant increase in the number of publications
in 2020-2022 is due to the acute problem of monitoring the educational process
in the period of COVID-19 restrictions.
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g / \ articles indexed in RSCI (on WoS platform)
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Dynamics of the number of publications on LA on eLIBRARY.ru from 2013 to October 2022

Source: compiled by the authors.

After reviewing the content of the open-source publications, we found that
most of the papers are just announcing the possibility of using learning analytics
in education, providing basic information about its goals, objectives and tools.
For an initial acquaintance with the essence of educational analytics, the article [8]
seems to be the most useful for a novice researcher. The most complete overview
of foreign experience in the use of LA tools can be found in [9; 10].

The most popular among Russian researchers LA problem is the prediction of
learning success. In our list we found 14 papers, describing cases on solving this
problem by means of various methods of statistical analysis and machine learning.
The authors predict academic performance at the level of an academic course or
MOOC (Massive Open Online Course), the success of university graduation, and
the level of competencies development. At the same time, in 8 works, researchers
provide full descriptions of empirical studies and determine the most effective predic-
tive methods. We consider the papers [11; 12] to be the most informative on the topic.

Several studies are devoted to identifying patterns in the learning behaviour
of students and describing their learning strategies with a further purpose to use
the results for designing individual learning trajectories. In this case, various clus-
tering algorithms are used and compared, as, for example, in [13].

Only in 6 publications authors describe learning management tools built on
the basis of already designed and implemented in the educational process LA in-
struments. The described tools are used for data collection in the e-learning envi-
ronment and for analysis of the collected data. These tools are implemented either
at the level of individual academic courses [14] or at the university level [15].
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Most of the articles describe, discuss, or explore various aspects of educa-
tional data mining as applied to higher education. Only 4 publications from our
list are devoted to studies of educational data in school (for example, in [16]).
Five publications deal with MOOC learning analytics (for example, in [17]).

Russian-speaking researchers also pay attention to the methodological and al-
gorithmic basis of educational analytics. They introduce new quality metrics, ap-
proaches to the adaption of data analyses and modelling methods to the analysis of
the educational process and learners. For instance, in [18] authors propose a metho-
dology for the automated assessment of programming tasks in an electronic envi-
ronment that is based on statistical analysis. In [19] various probabilistic methods
are used for student success modelling, as well as for learning activities assessment.

Transformation of educational environments and national policy. Digita-
lization of education has been declared to be one of the strategic tasks of the Rus-
sian Federation as an aspect of the digitalization of economics.

Recent years there appeared several national initiatives aimed at develop-
ment and establishment of regulatory rules and guidelines for digitalization and
usage data for educational research. One of such initiatives (University-2035) an-
nounces developing approaches to data-driven educational management as one of
its priority tasks. One of the important products of University-2035 in the LA field
is a Digital Footprint Standard, which covers the rules for sampling, processing
and use of the digital footprint in education.?

In 2019 there was launched the Consortium “Evidence-based digitalization
for student success” which states providing analytical support for digitalization for
making informed and effective management decisions based on research data as
its main goal. About 20 universities have joined the consortium at the moment.
One of the Consortium projects, Learning Analytics Research Community, unites
academics, education centers’ managers and independent researchers at a platform
for communication, sharing educational data and LA-algorithms.

Hopefully, the mentioned initiatives will result in significant modernization
of policies or in national level research projects.

Conclusion. The importance of learning analytics is constantly growing to-
gether with digitalization of education, providing educators promising prospects
of the data-driven learning process optimization. However, there are several prob-
lematic aspects of its development — pedagogical, technological and ethical.

Learning analytics in Russia is gaining popularity. There are some examples
of successful implementation of some LA tools in the educational process, but
in general, the scientific and pedagogical community in Russia is just getting
acquainted with this field. Nevertheless, there are several encouraging signals
coming both from individual researchers and at the state level. The number of
Russian-language publications on the topic is rapidly increasing. Research and
educational communities focused on the development of technology-enhanced
education have a good chance of receiving funding and other support due to
the concerns about the distance education effectiveness that are currently strong
in both academic society and the authorities.

! Standard.2035.university. Moscow: ANO National Technology Initiative University.
Available from: https://standard.2035.university/
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