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Abstract. The article provides a scientific and theoretical analysis of the

pedagogical factors that ensure the formation and development of digital-statistical

competence in geography master's students at higher education institutions. The

concept of "pedagogical condition" is defined on the basis of philological,

philosophical, psychological and pedagogical approaches. Using the discipline

"Medical Geography" as an example, three main pedagogical conditions are

substantiated: ensuring the binary and continuous nature of digital-statistical

training, consistently integrating digital-statistical content into professional

subjects, and ensuring variability in the methods of mastering digital-statistical

activity.
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Kapakannaxckuii 2ocyoapcmeennwiit ynugepcumem umenu bepoaxa
Hykyc, Y30ekucman
NEJAT'OT'MYECKHUE ®AKTOPbI ®OPMUPOBAHUSA U PABBUTUSA
A OPOBO-CTATUCTHYECKOM KOMIIETEHTHOCTHA
MATUCTPAHTOB-TEOT'PA®OB

AHHoTanusi. B cratbe mpencTaBieH HAyYHO-TEOPETHUYECKUN aHAIN3
negaroruueckux (akTopoB, oOecrneyuBawIUX (popMUpOBaHHE U Pa3BUTHE
U(PPOBO-CTATUCTUIECKOH KOMIIETEHTHOCTH MAaruCTPaHTOB-TeOrpad)oB BBICIIUX
yueOHbIX 3aBefeHuid. [loHsTHE "memarornyeckoe COCTOSHHME" OmpenesseTcss Ha
OCHOBE (PHIIONOTHYECKUX, (PMIOCOPCKHUX, TMCUXOJOTUYECKUX W TEeAaroruuyeckux
noaxonoB. Ha nmpumepe nucuumnuuel "MenuuuHckas reorpadus” oO0OCHOBaHBI
TP OCHOBHBIX II€IarOTMYECKUX YCJIOBHUSA: oOecrieyeHHe OWHApHOCTH U
HENPEPBIBHOCTH  IU(PPOBO-CTATUCTHUECKON MOATOTOBKH, IOCIEIOBAaTEIbHAS
UHTETpanus [HU(PPOBO-CTATUCTHUECKOTO COJEpKaHUS B MPOdecCHOHATbHBIC
npeIMeTbl W 0OecredyeHHe BapUaTUBHOCTH METOJIOB OCBOCHMSI LHUQPPOBO-
CTaTUCTUYECCKON JIEATSIbHOCTH.

KiaoueBble cJI0Ba: M (POBO-CTATUCTUYECKAS KOMITE€TEHTHOCT,
Nearoruueckoe CoCTOosiHUEe, Teorpaduueckoe oOpa3oBaHHME, MEIUITMHCKAS
reorpadusi, MEXIUCIUTUIMHAPHAS WHTETPAIIHSL.

Introduction. Under conditions of digitalisation, the ability of geography
master's students to collect, process and statistically analyse large volumes of
geographical, demographic and environmental data is becoming an integral part of
their professional training. This need is especially evident in mastering the
discipline "Medical Geography", since the analysis of public health and
environmental factors relies directly on digital-statistical methods.

Identifying the pedagogical conditions that contribute to the effective
implementation of a pedagogical model for developing students' digital-statistical
competence is therefore an important scientific and pedagogical task. In particular,
the effectiveness of the pedagogical model applied in teaching "Medical
Geography" largely depends on how well it is supported by the pedagogical
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conditions required for its implementation. This approach to the content and
significance of pedagogical conditions is reflected in the research of M.V.Alieva
[1], V.I.Desyatov [6] and other scholars [1].

Modern scientific studies [1, 6] propose various systems of pedagogical
conditions aimed at ensuring the effectiveness of the pedagogical process.
However, the specific character of a pedagogical model aimed at developing
digital-statistical competence in geography master's students, as well as the
professionally oriented content of "Medical Geography", indicates the need to
identify a distinct set of pedagogical conditions suited to this process [1].
Accordingly, factors were divided into two main groups: those ensuring the
effectiveness of each component of the pedagogical model, and those enhancing
students' readiness for professional activity. The purpose of the article is to
scientifically substantiate the main pedagogical conditions that serve this process
and to describe the mechanisms of their implementation.

Theoretical Analysis of the Concept of '"Pedagogical Condition". In
pedagogy, the term "condition" is interpreted as the main factor or requirement that
ensures the correct, effective and purposeful organization of the educational
process. Pedagogical conditions are usually divided into didactic, educational and
psychological-pedagogical types. The term "environment" denotes the complex of
surroundings, material-technical base, social environment, psychological climate
and organizational factors necessary for the effective organization and
development of the educational process [3]. In the educational process, the concept
of "pedagogical condition" expresses an interconnected system of internal and
external factors that serves the formation of students' professional competencies.

In the scientific literature, the concept of "pedagogical condition" has been
defined in various ways by scholars such as A.P.Belyaeva [4], A.Y.Nain [7] and
E.V.Yakovlev [12], who have substantiated different methodological approaches to
identifying the pedagogical conditions that ensure the effectiveness of a particular

activity.
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Higher education institutions' complex of pedagogical conditions aimed at
developing the digital-statistical competence of geography master's students serves
to increase the effectiveness of the pedagogical model that has been developed. In
particular, in teaching "Medical Geography", the unity of content-coordinating and
subjective-content pedagogical conditions plays an important role in developing
students' professional knowledge, practical skills and ability to analyse problematic
situations [13].

Pedagogical conditions are usually considered as internal and external
factors. External factors include geographical, natural, climatic, political and
economic factors, which are usually related to an environment that cannot be
changed. Internal factors, on the other hand, are directly related to the organisation
of the educational process and include organisational-pedagogical, methodological
and ergonomic factors. By improving these internal factors, higher education
institutions can organise the process of developing students' digital-statistical

competence more effectively (Figure 1).

PEDAGOGICAL CONDITIONS
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Figure 1. Types of pedagogical conditions
The concept of "condition" is a general scientific category applied across
various fields of science, expressing the system of factors that determine the
emergence, development and effectiveness of a given process. In the pedagogical

interpretation, this concept is characterised by causes, situations, organisational
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factors, environmental characteristics and other influencing components that
directly or indirectly affect a person's development, upbringing and education. The
content interpretations of this category found in various scientific approaches are
summarised in Table 1.

Table 1. Content characteristics of the concept of "condition"

Approach Scientific interpretation of the concept

A set of circumstances that determine the emergence,
Philological realisation, and continuation of a particular phenomenon,

process or activity [8].

A holistic complex of objects, processes, states and their
Philosophical interactions that ensure the existence, formation and

development of an object or phenomenon [11].

A system of internal and external factors that directly or
Psychological indirectly influence a person's psychological development and

the dynamics of activity [10].

An interrelated complex of natural, social, organizational,
external and internal factors that purposefully or indirectly
Pedagogical _ _
influence the development and formation of the learner as a

person [9].

A review of the scientific literature shows that there is no single, universally
accepted conceptual approach to the concept of "pedagogical conditions" among
researchers. This divergence is explained by the complex, multi-component nature
of pedagogical conditions, which varies depending on the purpose and content of a
particular pedagogical system. Nevertheless, a synthesis of the scientific views
presented shows that although the content of pedagogical conditions is interpreted
differently from various methodological positions, there is commonality in their

conceptual essence: they appear as a system of interrelated organisational, content-
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related, methodological and technological factors that serve to improve the
effectiveness of the educational process, achieve the set pedagogical goal and form
the necessary competencies.

A synthesis of numerous scientific-pedagogical studies shows that several
main types of conditions have been identified in pedagogical theory and practice.
Organisational-pedagogical conditions have been covered in the works of
V.A.Belikov, E.I.LKozireva, S.N.Pavlov and other researchers in connection with
the purposeful organization and management of the pedagogical process; for
geography master's students, this type of condition is important in determining the
content sequence of the educational process, interdisciplinary integration and
cooperation mechanisms among educational subjects. Psychological-pedagogical
conditions have been studied by N.V.Zhuravskaya, A.V Krugliy and other scholars
in connection with a person's motivation, cognitive activity and reflection; in the
context of digital-statistical competence, these conditions serve to foster students'
stable interest in statistical and digital activity and to develop their intrinsic
motivation. Didactic conditions have been explained by M.V.Rutkovskaya and
other researchers in connection with selecting educational content, systematising
learning material, and applying methods and tools appropriately; this group is of
particular importance for determining the didactic mechanisms that ensure
geography master's students master statistical methods and geographical data in an
interconnected manner. Based on this theoretical position, the following three
pedagogical conditions were identified as the main ones determining the
effectiveness of developing digital-statistical competence within the scope of this
research.

Main Pedagogical Conditions. /. Ensuring the binary and continuous
nature of digital-statistical training.

In the study, special attention was paid to the continuity and gradual
complexity of the educational process as one of the important pedagogical factors
for developing digital-statistical competence in geography master's students.

Continuity means organising digital-statistical training in a logical sequence across

"IxoHomuka u counym' Ne9(148) 2026 www.iupr.ru



all stages of master's education, clearly defining the knowledge, skills and
activities acquired at each stage, and gradually increasing the complexity of
content, methods and tasks at subsequent stages. This process consists of the
following stages:

e diagnosing the entry-level knowledge and practical skills of students at
the admission stage;

e mastering the theoretical and practical foundations of digital-statistical
activity through the elective course "Digital-Statistical Methods in Geography";

e gradually deepening theoretical and practical training, moving from
descriptive statistics to correlational, dynamic and spatial-statistical analysis;

e gaining professional experience by solving real geographical tasks using
digital-statistical methods during research practice and the master's thesis.

Continuity of this kind treats digital-statistical training as a consistent
developmental trajectory that begins with the student's existing foundational
knowledge and progresses toward complex digital-statistical analysis and
independent research activity. Within this trajectory, the content, methods and
diagnostic mechanisms used at each subsequent stage are made progressively more
complex, ensuring that professional and research subjects are thematically and
methodologically linked to one another rather than treated as isolated units.

The binary nature of the training is expressed in the mutual integration of
two interrelated content systems: the geographical and the digital-statistical
components. The geographical component determines the content of research
objects and territorial processes, while the digital-statistical component provides
the tools for their quantitative analysis, processing and scientific interpretation.
This binary nature is also manifested in that, on the one hand, mastering digital-
statistical methods is a result of the student's professional training, and on the other
hand, these methods serve as a functional tool for geographical research,
monitoring, forecasting and evidence-based decision-making. This pedagogical
condition can be implemented through binary lectures, integrated seminars and

joint consultations among instructors from geography, statistics and information
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technology fields, which requires content-coordinated professional cooperation
among teachers.

2. Consistently integrating digital-statistical content into professional
subjects.

Analysing the functional role of digital-statistical methods in the system of
training a geography specialist makes it possible to identify the content
components of this competence and link them to professional subjects. An analysis
of the current qualification requirements, curricula and syllabi shows that statistical
methods, digital databases and analytical tools serve as a basic integrative
component linking the content of several professional subjects. Foundational
knowledge is usually formed in the following areas: within mathematical-statistical
disciplines, descriptive statistics, sampling, variance, correlation and other
quantitative analysis methods; within computer science disciplines, spreadsheets,
databases, creating graphs and diagrams, and sorting, filtering and processing data.
Accordingly, it is methodologically sound to introduce the special course "Digital-
Statistical Methods in Geography" from the very first stage of master's education.

The professional necessity of digital-statistical methods is even more evident
in the content of natural and economic geography subjects, for example, in
analysing meteorological series in climatology, water regime indicators in
hydrology, and demographic dynamics in population geography. Likewise, in
research projects, the master's thesis and independent scientific work, processing
large volumes of numerical data, comparing them across time and space, and
developing scientific forecasts are key forms of digital-statistical activity.

The digital-statistical component should also be integrated into subjects
related to geography teaching methodology; for instance, in studying topics such as
"Graphic and Cartographic Visualisation of Geographical Data" and "Methods of
Working with Digital Data", it is important to reveal the didactic potential of
statistical methods. This, in turn, requires updating the content of lectures,
seminars, practical classes, independent study and research practice. Such

methodological support must correspond to the current level of development of
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statistics, digital technologies and geographical science, remain closely connected
with professional and research activity, and ensure the balanced development of
the cognitive, practical-activity and motivational components that together
constitute a geography master's student's digital-statistical competence.

3. Ensuring variability in the methods of mastering digital-statistical activity

This pedagogical condition is characterised by giving the master's student a
certain degree of choice and independent decision-making when completing
digital-statistical tasks. In this regard, the student is allowed to independently
choose, to a certain extent, the form and content of the educational or research task,
the level of task complexity, the methods of data processing and digital tools used,
and the pace and mode of individual activity. The main purpose of this approach is
to reveal each student's individual intellectual and research potential as fully as
possible, turning them into an active subject of digital-statistical activity. Such
variability is reflected in designing the student's individual educational trajectory,
whose structural components are as follows [5]:

e target component — determining individual educational and research goals
based on the student's professional motives and interests;

e content component — systematising the content of digital-statistical
training and identifying integrative links with professional subjects;

e diagnostic component — selecting diagnostic tools suited to determining
the level of digital-statistical competence achieved;

e organisational-pedagogical component — identifying the forms, methods,
tools and pedagogical conditions necessary to achieve the set educational and
professional goals.

Here, the teacher does not act as the one who dictates ready-made solutions,
but rather as a consultant who provides methodological support in choosing the
optimal statistical method, data source and research strategy. The effectiveness of
an individual educational trajectory depends not only on the student's freedom to
choose tasks, but also on their ability to justify that choice professionally and

scientifically; accordingly, the principle of variability must be implemented in
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harmony with pedagogical guidance rather than as unrestricted freedom. As a
result, the student's independent learning activity, analytical thinking and research
initiative are strengthened.

Conclusion. The analysis conducted shows that the process of developing
digital-statistical competence in geography master's students is not limited to
mastering statistical knowledge and digital tools alone, but must rely on a specific
complex of pedagogical conditions. Ensuring the binary and continuous nature of
digital-statistical training, its consistent integration into professional subjects, and
ensuring variability in the methods of mastering this activity — only when these
conditions are implemented in an interrelated manner does the pedagogical
environment necessary for the sustainable development of this competence arise.
This, in turn, creates the methodological basis for preparing a digitally and
statistically competent master's student capable of independently carrying out the
cycle of searching, systematising, statistically analysing, visualising, and
scientifically interpreting geographical information.

The integrated implementation of these conditions enables students to move
from separately forming statistical knowledge and digital skills toward being able
to mobilise them for solving real geographical problems. This indicates the need to
design the content of digital-statistical education, its forms of organisation, and
diagnostic tools as an integral methodological system. In future research, it would
be advisable to develop diagnostic criteria and methods that allow for a
quantitative and qualitative assessment of changes in students' level of digital-
statistical competence resulting from the practical implementation of these
pedagogical conditions.
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