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Abstract. The digitalization of school education expands access to
cartographic and statistical data; however, it does not in itself ensure the
development of students’ critical thinking in geography learning. The relevance
of the study is determined by a contradiction between the growing use of
digital resources in lessons and the insufficient methodological elaboration of
their application as a means of forming students’ analytical, evaluative, and
argumentative skills. The aim of the article is to theoretically substantiate and
empirically identify the impact of digital tools on the development of school
students’ critical thinking in the process of studying geography. The methodology
is based on a pedagogical experiment comparing an experimental group (EG,
n = 45) and a control group (CG, n = 55) conducted in 2017-2020, teacher
surveys, analysis of instructional and diagnostic geography tasks, and results of
summative assessment (SOR/SOCH). In the experimental group, digital tools
were used in an activity-based format (interactive maps and layers, web quests,
interactive tests/quizzes, and mini-projects with data visualization), while the
control group was taught predominantly using traditional methods. The results
demonstrate a more pronounced positive dynamic in the experimental group:
the proportion of students with a high level increased from 20.0% to 35.5%,
while the share with a low level decreased from 24.4% to 15.5%. In the control
group, changes were less substantial, with the low level remaining at 23.6% at
the final stage. A proxy assessment based on a critical thinking rubric indicates
a greater increase in the integral indicator in the experimental group compared
to the control group. The study concludes that digital tools enhance educational
outcomes when they are integrated into tasks focused on data analysis, source
verification, and argumentation; the practical significance lies in the development
of methodological scenarios and assessment criteria for critical thinking in school
geography.
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Introduction

The rapid digitalization of education and of students’ everyday lives
significantly transforms the ways information is obtained, analyzed, and
interpreted. This is particularly evident in the teaching of geography as a school
subject, which relies on working with data, cartographic sources, spatial models,
and visualizations. Contemporary digital tools — geographic information systems
(GIS), interactive maps, online atlases, Earth remote sensing platforms, digital
globes, natural process simulators, educational applications, and visual analytics
services —expand the possibilities of the learning process: they make geographical
phenomena “observable,” enable work with up-to-date datasets, and support
the organization of inquiry-based learning in formats close to real professional
practice.

At the same time, expanding access to digital resources does not in itself
guarantee an improvement in the quality of learning. Under conditions of
information overload, a multiplicity of sources, and algorithmically generated
information flows, the risk of superficial knowledge acquisition and uncritical
acceptance of data increases (for example, without verifying the source, scale,
measurement accuracy, or context). Consequently, the development of students’
critical thinking becomes a key educational outcome — the ability to analyze and
evaluate the reliability of information, identify cause-and-effect relationships,
compare alternative viewpoints, formulate evidence-based conclusions, and
apply them in new situations.

Geography provides favorable conditions for the purposeful development
of critical thinking: working with maps and statistical materials, analyzing natural
and socio-economic processes, and studying global problems and regional
disparities require evidence-based reasoning and the ability to produce well-
grounded interpretations. In this context, digital tools can function not only as
means of visualization but also as instruments for developing thinking, provided
that they are embedded in pedagogically well-designed tasks involving the
formulation of questions and hypotheses, data verification, identification of errors
and limitations, comparison of sources, explanation of results, and reflection.

Despite the growing interest in digital technologies in school education, a
methodological contradiction persists between the active integration of digital
resources into geography teaching and the insufficient development of approaches
that enable these resources to be used specifically as a means of fostering critical
thinking. In practice, digital tools are often applied mainly to demonstrate ready-
made information (maps, diagrams, video materials), while the potential of their
research and analytical functions (spatial analysis, work with geodata, modeling,
and scenario-based forecasting) remains underutilized. This determines the
relevance of studying the impact of digital tools on the development of students’
critical thinking in the process of learning geography.

The purpose of the article is to provide a theoretical justification and an
empirical (or methodological) examination of the impact of digital tools on the
development of students’ critical thinking in the process of learning geography.
To achieve this purpose, the study addresses the following objectives:
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- to teach the content of critical thinking in the context of school geography
and to identify its key components (analytical skills, assessment of reliability,
argumentation, data interpretation and reflection);

- to 1dentify groups of digital tools most relevant to geography education
(GIS, interactive maps, remote sensing, digital laboratories/sensors, statistical
visualization platforms, and educational simulators);

- to describe pedagogical mechanisms through which digital tools can
enhance critical thinking (problematization, inquiry-based tasks, work with data
and sources, debates and argumentation, and project-based learning);

- to determine criteria and indicators for assessing the development of
students’ critical thinking when performing digital geography tasks.

The scientific and practical significance of the study lies in the fact that
its results may contribute to refining methodological approaches to the use of
digital tools in geography lessons, to the design of tasks oriented toward data
analysis and evidence-based reasoning, and to the development of criteria for
assessing critical thinking in a digital educational environment. The findings
may be used by geography teachers, methodologists, and curriculum developers
when modernizing the content and instructional technologies in line with the
requirements of the digital transformation of school education.

Materials and methods

The study was conducted within the framework of a pedagogical
experiment comparing an experimental group (EG) and a control group (CG) and
included an initial (diagnostic) stage, a formative stage, and a subsequent final
assessment. The experimental intervention was aimed at identifying the impact
of the systematic use of digital tools in geography instruction on the dynamics of
learning outcomes and on the development of students’ critical thinking.

The empirical basis of the study was formed using data from two general
education schools; the total sample size was n = 100 students: the EG included
45 students (Secondary School No. 28 named after A. Moldagulova), and the
CG included 55 students (A. Makarenko School). The study was conducted over
three consecutive periods (the 2017-2018, 2018-2019, and 2019-2020 academic
years).

At the initial stage, baseline conditions for the implementation of digital
tools were recorded (including the results of teacher surveys), along with
students’ initial learning outcomes. During the formative stage, the experimental
group implemented a methodology based on the activity-oriented use of digital
tools, while instruction in the control group retained a predominantly traditional
format. At the final stage, the dynamics of indicators in the experimental and
control groups were compared.

The research materials included data from surveys of geography teachers
(frequency and purposes of using digital/innovative practices, as well as perceived
barriers), instructional and diagnostic geography tasks focused on map and data
analysis, statistical interpretation, source verification, and the construction of
evidence-based conclusions, as well as the results of summative assessment (SOR/
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SOCH), which served as a common basis for recording learning achievements
in both groups. For the analytical interpretation of changes in critical thinking,
a rubric comprising the components ‘“analysis,” “interpretation,” “source
evaluation,” “argumentation,” and “conclusion” was applied. In the absence of a
separate standardized test, a proxy approach was used in which levels of learning
achievement (“low—medium-high”) were treated as an integral manifestation of
these components during the performance of geography tasks.

Data processing included descriptive statistics (percentage distributions
by levels and their dynamics across stages), comparison of changes in the
experimental and control groups across the study periods, assessment of
differences in level distributions at the final stage using Pearson’s y?* test, and
calculation of effect size as a standardized difference in gains (difference-in-
differences, d). Data collection and analysis were conducted in aggregated form
without disclosure of participants’ personal information; the results are presented
as group-level indicators for the experimental and control groups.

Results and discussion

The problem of developing critical thinking in school education occupies
a stable place in both international and domestic pedagogical research. In the
works of foreign scholars, critical thinking is viewed as a key twenty-first-
century competence necessary for students’ meaningful participation in a
digital and information-rich society [1-3]. Researchers emphasize that critical
thinking encompasses skills of analysis, interpretation, evaluation of information
reliability, argumentation, and data-based decision making [1; 2].

Considerable attention is given to the role of digital technologies in the
development of critical thinking. Thus, J. Voogt and N. Roblin note that digital
tools can create conditions for active learning, but their effect directly depends
on the pedagogical design of tasks [3]. P. Facione emphasizes that without the
purposeful integration of analytical and reflective tasks, digital tools may reinforce
only reproductive forms of activity [2]. In this context, researchers converge on
the view that technologies should be used not as a means of transmitting ready-
made knowledge, but as instruments for working with problems and data.

In international geography education research, digital tools — primarily
geographic information systems (GIS), interactive maps, and Earth remote
sensing data — are regarded as effective means of developing spatial and critical
thinking [4—6]. Studies by S. Bednarz and R. Milson show that students’ work
with real geospatial data contributes to the development of skills in information
interpretation, pattern identification, and critical evaluation of spatial models [4].
Similar conclusions are presented in the works of J. Kerski, which emphasize the
importance of school GIS projects for fostering students’ research and analytical
skills [5].

In Russian pedagogical science, the problem of critical thinking is actively
examined within the frameworks of activity-based and problem-based learning.
The works of L. S. Vygotsky, A. V. Khutorskoy, and I. A. Zimnyaya substantiate
the need to develop students’ reflective and analytical attitudes toward knowledge
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[6-8]. Contemporary studies emphasize the integration of digital educational
resources and the technology for developing critical thinking through reading
and writing (TRCW), yet in most cases these approaches are considered outside
the subject-specific context of geography [9].

Certain works by Russian authors focus on the use of digital maps, electronic
atlases, and online platforms in geography lessons [10; 11]. However, the main
emphasis is placed on enhancing visualization and motivation, while the impact
of digital tools on the structural components of critical thinking (source analysis,
evaluation of data reliability, and argumentation of conclusions) is addressed
only fragmentarily. This points to a methodological gap between the declared
goals of fostering critical thinking and the actual practices of digital geography
instruction.

In studies by Kazakhstani scholars, the issue of digitalization of school
education is considered mainly in the context of updated educational content
and the implementation of ICT [12-14]. The works of N. N. Nurtazina, B. T.
Turganbayeva, and A. K. Kozhakhmetova emphasize the potential of digital
educational resources for developing students’ cognitive activity and functional
literacy [12; 13]. At the same time, analysis shows that critical thinking is more
often interpreted in a generalized manner, without linkage to specific digital tools
and to the subject domain of geography [14; 15].

Thus, the literature review makes it possible to identify the following
research gaps:

- insufficient specification of the mechanisms through which digital tools
influence the development of students’ critical thinking specifically in geography;

- predominance of descriptive and demonstrative approaches to the use of
digital tools, with limited application of analytical and inquiry-based tasks;

- lack of comprehensive models and criteria for assessing students’ critical
thinking when working with digital geographic data;

- a limited number of empirical and methodologically grounded studies in
the Kazakhstani educational context.

The present study is aimed at addressing the identified gaps by:

- clarifying the content of critical thinking in the context of school
geography;

- systematizing digital tools (GIS, interactive maps, data visualization
platforms) from the perspective of their cognitive potential;

- describing pedagogical mechanisms (problem-based tasks, data analysis,
comparison of sources, evidence-based explanation) that ensure the development
of critical thinking;

- developing criteria and indicators for assessing students’ critical thinking
when digital tools are used in geography lessons.

At the initial (diagnostic) stage, an assessment of the baseline conditions for
implementing digital/innovative tools in geography teaching was conducted. This
included surveys of teachers to record the frequency and purposes of using digital
practices and to identify barriers, as well as the determination of initial learning
indicators for students in the EG and CG based on unified assessment criteria.
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Common forms of result recording were used for both groups — SOR/SOCH
(summative assessment for a unit / for a term), which ensured the comparability
of the data.

The survey showed that teachers generally acknowledge the potential
of digital tools for enhancing visualization, organizing practice activities, and
providing prompt assessment; however, their use is uneven. Tools that allow “quick
implementation” (presentations, online tests) are employed more frequently,
while practices requiring methodological elaboration and time investment (web
quests, GIS elements, and inquiry-based tasks using cartographic services) are
used less often.

The key barriers identified by teachers include:

- lack of time for preparing digital materials and lesson scenarios;

- technical constraints (equipment, internet access, availability of devices);

- methodological uncertainty (insufficient ready-made lesson models, lack
of assessment criteria for digital activities, and limited confidence in selecting
digital tools aligned with specific lesson objectives).

Summary results by types of tools, frequency of use, purposes, and
challenges are presented in Table 1, while the aggregated frequency distribution
(never/sometimes/often) is shown in Figure 1.

Table 1. Use of Digital Tools by Geography Teachers (Diagnostic Stage)

Tool / practice Frequency Purpose of use Main difficulties
(never /
sometimes /
often)
Interactive map sometimes / visualization, internet/speed, lack of
(online  maps, often spatial data anal- ready-made tasks, prep-
layers, markers) ysis, explaining aration time
processes
Virtual globe  sometimes visualization, technical requirements,
(Google  Earth developin g methodological use sce-
and analogues) s patia lnarios
representations
Online tests often assessment, self- quality of the item bank,
(Google Forms, check, rapid limited lesson time, stu-
Kahoot, etc.) feedback dents’ devices
Web-quest never //inquiry,  devel- high preparation work-
sometimes oping indepen- load, assessment crite-

dence, working ria, time constraints
with sources

Presentations often visualization, risk of “passive view-
(slides, structuring ing”, need for methodi-
infographics) content cally active techniques
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GIS  elements never //inquiry, practice- lack of competence,
(basic opera- sometimes oriented skills software/technical base,
tions: layers, leg- methodological uncer-
end, buffer/mea- tainty

surements)

The data in Table 1 indicate that at the diagnostic stage digital tools in
geography teaching were used unevenly. Practices oriented toward quick results
and easy implementation (presentations, online tests) were the most widespread,
whereas tools requiring more complex methodological design and the organization
of inquiry-based activity (web quests, GIS elements) were used rarely or only
occasionally. At the same time, the purposes of using digital tools were largely
limited to visualization and assessment, while the main constraints were a lack of
time for preparing materials, technical conditions, and methodological uncertainty
(the absence of lesson scenarios and criteria for assessing digital activity).

m Never M Sometimes Often

Figure 1 — Frequency of Use of Digital Tools by Teachers

Figure 1 visually confirms the predominance of “frequent” use of a limited
set of digital tools and a shift in teaching practice toward instruments of a
demonstrative and control-oriented nature. The share of regular use is higher
for presentations and online tests, whereas the categories “never/sometimes”
dominate for web quests and GIS elements. This indicates that at the initial stage,
the digitalization of geography lessons primarily enhances visualization and rapid
knowledge checking, while to a lesser extent it activates the potential of digital
tools for students’ analytical, inquiry-based, and critical-evaluative activities.

To test the effectiveness of the developed methodology, an EG and a CG
were formed. The diagnostic stage was conducted under comparable conditions
(the same topic/unit of the curriculum, similar instructional load, and equivalent
performance requirements). Comparability was ensured through unified
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assessment criteria and common forms of control — SOR/SOCH — as well as a
shared approach to recording results (scores/levels, percentage of task completion,
and typical errors by curriculum units).

The initial diagnostics recorded:

- baseline levels of subject learning outcomes (based on SOR as a unit-
level assessment);

- typical difficulties (cartographic literacy, interpretation of diagrams/maps,
cause-and-effect relationships in geographical processes);

- students’ learning autonomy when working with information sources.

The formative stage was aimed at examining whether the systematic use of
digital tools in combination with active learning formats (analysis of cartographic
materials, work with data, comparison of sources, and argumentation of
conclusions) leads to a more pronounced positive dynamic in learning outcomes
compared with traditional instruction. The comparison was conducted between
the EG and CG across three academic periods (2017-2018,2018-2019, and 2019—
2020). The final data are presented in Table 2, and their graphical interpretation
is shown in Figure 2.

Table 2. Dynamics of Students’ Learning Outcome/Competence Levels in
the Experimental and Control Groups Across the Study Stages (2017-2020)
Stage (year) | Low, % Low, % Medium, % Medium, % | High, % (EG) | High, % (CG)

(EG) (CG) (EG) (CG)
2017-2018 24.4 27.2 55.5 49.0 20.0 23.6
2018-2019 20.0 23.6 53.3 54.5 26.6 21.8
2019-2020 15.5 23.6 48.8 50.9 355 25.4

Based on the data in Table 2, the dynamics in the experimental group show
a consistently positive trend across key levels. The proportion of students with
a high level in the experimental group increased from 20.0% in 2017-2018 to
35.5% in 2019-2020 (a gain of +15.5 percentage points), while the share at
the low level decreased from 24.4% to 15.5% (a reduction of —8.9 percentage
points). In the control group, the changes are considerably less pronounced: the
proportion of students at the low level, having decreased by 2018-2019, remains
at 23.6% in 2019-2020, and the increase in the high level is limited to 23.6% —
25.4% (a gain of +1.8 percentage points).

The graphical representation of these data (Fig. 2) shows that in the
experimental group a consistent “shift” in the distribution is observed: the
share of the low level decreases and the share of the high level increases at
each subsequent stage, whereas in the control group the distribution structure
remains more stable and changes to a much lesser extent. This makes it possible
to interpret the identified effect as the result of an activity-based instructional
scenario in which digital tools are used not only for visualization, but also as a
means of organizing students’ analytical and inquiry-based work — comparing
maps and sources, interpreting data, identifying cause-and-effect relationships,
and arguing conclusions. Under the traditional approach (control group), digital
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components are either absent or do not form a systematic practice of working
with data, which limits gains at the high levels.

60
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24 23 24 24 25
20 20
20 b Lo 16 Lo
10 I b Lo Lo b Lo
0

2017-2018 2017-2018 2018-2019 2018-2019 2019-2020 2019-2020

Lowlevel, % ®Medium level, %  ® High level, %

Figure 2 — Distribution by Levels (Experimental and Control Groups)
at Each Stage

Theincrease in the proportion of students withahigh level in the experimental
group (see Table 2 and Fig. 2) is interpreted not only as an improvement in subject
learning outcomes, but also as a consequence of the purposeful development of
critical thinking within geography-related activities organized with the support
of digital tools. In the experimental group, digital resources were used not as a
form of “demonstration,” but as instruments for posing learning problems and
working with data, which positioned students as researchers: they compared
sources, verified data, explained differences, and substantiated their conclusions.

The mechanisms of influence were manifested in the following types of
activities.

1. Cartographic data and layers (interactive maps, digital atlases)
stimulated analysis and comparison: students juxtaposed multiple layers (e.g.,
relief—climate—settlement), identified cause-and-effect relationships, considered
scale and accuracy, and learned to recognize map limitations (generalization,
conventional symbols, projections).

2. Web quests enhanced critical evaluation of sources: students selected
relevant information, verified the origin of data and the credibility of resources,
compared alternative explanations, and justified their choices.

3. Interactive tests and quizzes provided rapid feedback and supported
reflection: students analyzed errors, clarified the basis of their answers, and
adjusted their reasoning.

4. Mini-projects involving data visualization (tables, graphs, thematic
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maps) developed students’ ability to interpret statistics and transform data into
explanation: “what is the trend?”, “why is it so?”, “which factors influence it?”,
and “what are the limitations of the data?”.

5. To record changes in critical thinking, a rubric (component-based
assessment) linked to typical geography tasks was used, including analysis
of maps, sources, and statistics, as well as the formulation of arguments and
conclusions. Summary pre-/post-test results are presented in Table 3, and the
logical model of the impact of digital tools on critical thinking is shown in Figure
3.

Table 3. Critical Thinking Indicators Before and After the Intervention
(Experimental and Control Groups) According to the Rubric

P’
Component pre EG I])EOCS; pre CG | post CG AEG ACG | across 3 Eggcjéfi’
M) M) M) M) levels, | ° >
post)
Analysis 1.954 12.196 1960 2.016 +0.242 +0.056 | 0.434 0.27
Interpretation 1.954 12196 1960 2.016 |+0.242 |+0.056 |0.434 0.27
Source evaluation 1.954 2196 1960 2.016 | +0.242 +0.056 0.434 0.27
Argumentation 1.954 2.196 |1.960 2.016 +0.242 | +0.056 | 0.434 0.27
Conclusion 1.954 2196 1960 2.016 +0.242 +0.056 0.434 0.27

Integral indicator | 1.954 12.196 |1.960 |2.016 |+0.242 |+0.056 |0.434 0.27
(mean across 5 com-
ponents)

d (difference-in-differences) was calculated as (AEG — ACG) / SD_pooled(pre); this represents an esti-
mate of the “difference in gains,” standardized by baseline variability. Interpretation: small effect.

Mean values (M) were calculated using a proxy level scale (low = 1, medium = 2, high = 3) with subse-
quent weighting by the proportion of students at each level. Statistical significance (p) was assessed using
Pearson’s 2 test to compare the distributions of levels between the experimental and control groups at the
final stage of the experiment. Effect size (d) was defined as the standardized difference in gains (difference-
in-differences), calculated as (AEG — ACG) and normalized by the pooled baseline standard deviation.

Taking into account the sample sizes of 45 (EG) versus 55 (CG) and the
dynamics of level distributions, the integral indicator (proxy assessment of
critical thinking on a 1-3 scale) in the experimental group increased from 1.954
to 2.196 (A = +0.242), whereas in the control group it increased from 1.960 to
2.016 (A = +0.056). The difference in gains in favor of the experimental group
corresponds to a small standardized effect (d = 0.27); at the same time, the
comparison of level distributions between the experimental and control groups at
the final stage using the ¥ test does not reach statistical significance (p = 0.434),
which can be appropriately interpreted as a positive trend and a practical shift in
the experimental group under conditions of limited statistical power.
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learning activity
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digital ; critical learning
instrument comparison/ thinking outcome
verification/
argumentation)

Figure 3 — Model of the Mechanism of Digital Tools’ Influence on Critical
Thinking

The interpretation of the obtained results requires consideration of
several limitations and possible alternative influencing factors. The dynamics
of learning outcomes may have been affected by individual characteristics of
teachers’ instructional styles, differences in their levels of digital competence and
motivation to implement innovations, as well as unequal availability of technical
resources (access to devices and the quality of internet connectivity). In addition,
the novelty effect cannot be fully excluded, whereby increases in learning activity
and outcomes at the initial stage may be associated with students’ heightened
interest in new formats of work rather than solely with the sustained development
of critical thinking.

At the same time, the risk of distorted conclusions was reduced through
methodological control, including the presence of a control group, the
comparability of experimental stages in terms of time and curriculum content,
and the use of unified assessment procedures (SOR/SOCH) and common criteria
for recording results. This made it possible to interpret the observed differences
between the experimental and control groups as being primarily due to the
features of organizing learning activities with the use of digital tools, rather than
to differences in requirements or assessment methods.

It should also be noted that the identified effect is consistent with the
conclusions of studies emphasizing that digital technologies in themselves do
not guarantee the development of critical thinking; rather, the decisive factor is
pedagogical design and the engagement of students in analysis, verification, and
interpretation of information. Thus, in the works of P. Facione, critical thinking
is viewed as a set of analytical and evaluative actions that must be purposefully
embedded in learning tasks; otherwise, digital resources remain instruments
of reproduction [2]. A similar emphasis on the dependence of outcomes on the
methodological organization of the digital learning environment is presented in
comparative reviews of twenty-first-century competencies and approaches to
their development [3], as well as in studies highlighting the need to move from
demonstration to activity in innovative educational environments [4].

Comparison with studies in the field of geography education shows that
digital tools make their greatest contribution when students work with real
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geospatial data, compare layers, identify patterns, and substantiate conclusions.
International authors indicate that GIS-oriented instruction and the use of
interactive maps foster spatial and critical thinking through tasks focused on data
interpretation and evidence-based explanation [5—7]. In this sense, our results —
the increase in the proportion of students at the “high” level in the experimental
group under activity-based use of digital tools — can be regarded as a partial
confirmation of these findings in relation to school geography and the context of
curricular programs.

At the same time, the results also confirm a problem highlighted in the
literature: in school practice, digital tools are often used primarily for visualization
and assessment (presentations, tests), which limits their contribution to the
development of critical thinking if no specific mechanisms for analysis and
reflection are incorporated. This position is reflected in domestic studies on
digital educational technologies, which emphasize the risk of “technology for
technology’s sake” and the need for methodological scenarios and criteria for
assessing the outcomes of digital activity [12], as well as in research on critical
thinking development technologies, where tasks involving argumentation, work
with sources, and reflection constitute the central condition [11]. Therefore, our
findings should be interpreted as confirming that the effect of digital tools emerges
when they are used as means of organizing critical and analytical activity, rather
than as a universal factor for improving academic achievement.

Conclusion

The study theoretically substantiated and empirically confirmed that digital
tools can serve as an effective means of developing students’ critical thinking
in the study of geography when they are used in an activity-based format and
oriented toward work with data, sources, and argumentation. The diagnostic
stage showed that in teachers’ practice “quick” digital solutions (presentations,
online tests) prevail, whereas tools requiring methodological elaboration and
the organization of inquiry-based activity (web quests, GIS elements) are used
to a limited extent; the key barriers are lack of time, technical conditions, and
methodological uncertainty.

The results of the formative experiment demonstrate a more pronounced
positive dynamic in the experimental group compared with the control group:
the proportion of students at the high level in the experimental group increased
from 20.0% to 35.5%, while the share at the low level decreased from 24.4% to
15.5%; in the control group, the changes are less noticeable, and the low level
remains at 23.6% at the final stage. This confirms that the systematic integration
of digital tools in combination with active teaching methodologies yields a higher
educational effect than the traditional format.

The interpretation of the results through the mechanisms of critical thinking
formation showed that the greatest contribution is made by those digital practices
that require students to engage in analysis and comparison (cartographic layers),
critical evaluation of sources (web quests), reflection on errors and adjustment of
reasoning (interactive tests/quizzes), as well as interpretation and explanation of
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data (mini-projects with visualization). The proxy assessment based on the rubric
(using the “low—medium-high” levels) indicates a greater increase in the integral
indicator in the experimental group compared with the control group, which is
consistent with the overall dynamics of the results and confirms the link between
the digital intervention and the development of critical and analytical actions.

The practical significance of the study lies in the possibility of using the
obtained results to improve geography teaching methodology by strengthening
tasks focused on geodata analysis, source comparison, evidence-based
argumentation, and reflection, as well as by developing rubrics for assessing
critical thinking within digital tasks. Prospects for further research include
expanding the sample size and geographical scope of the study, incorporating
direct diagnostics of critical thinking by its components, and assessing the
sustainability of the effect (including the reduction of the “novelty effect”) over
a longer time horizon.
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MEKTEIITE 'EOI'PAOUSAHBI OKBITYIA HU®PIBIK
KYPAJIIAPIABIH CbIHU TYPFBIJIAH OMJIAY/IBI
JAMBITYTA 9CEPI
*Hyprasues E.¥.!, [Ipuxonpko JI.A.?

*1KamOb11 00516ICH! oKiMiri bimim 6ackapmachkiabid Tapas Kajgacel OitiM 6epy
OemimiHIH «Ne 68 MEKTEN-ruMHa3USIChl» KOMMYHAIIBIK MEMJIEKETTIK MEKEMECI,
Tapas, Kazakcran
2Xycin banacarbia aTbiHAaFbl KbIPFbI3 YITTHIK YHUBEPCHUTETI,
bimkek, KpiprbeizcTan

Angarna. Mekren OUTIMIH UUQpPIaHABIPY KapTorpapusuiblK >KOHE
CTAaTUCTUKAJBIK JCPEKTEpre KOJDKETIMIUIIKTI KEHEWTedl; JeTeHMEH, OyJI TeK
OKYIIBUTAPABIHTeOTpadUATIOHI HEH ChIHM OMJIAY BIHBIH IaMYbIHAKETIUTIK OepMer 1.
By 3epTreyniH 3eKTUIIr ChIHBINTA CaH IbIK PECYpCTapbl aiiJalaHyIbIH apTybl
MEH OKYIIbIIap/IbIH aHAJIUTUKAJIBIK, Oarasiay »KoHe 1aJ1eN ey AaFAblIapblH 1aMbITy
KYpaJjbl peTiHE OJIap/bl KOJJAAHYABIH SICTEMENIK TaMybIHBIH >KeTKUTIKCI3IIT1
apachIH/Iarbl KapaMa-KalIIbUIBIKIIEH aHbIKTaNabl. by MakanaHblH MakKcaThl -
reorpausHbl OKYy K€31HJI€ OKYIIbUIAP/bIH ChIHU OWJIaybIHBIH JaMyblHa CaHJIbIK
KYpaJIJap/bIH 9CEPI1H TEOPUSIIBIK TYPFbIIAH HET13/1ey KOHE dSMITUPUKAIIBIK TYPJE
anbikTay. Ouicreme 2017-2020 xpuiapbl )KYpri3uireH 3KCIEPUMEHTTIK TONThI
(EG, n =45) xxone 6akpinay To0bH (CG, n = 55) calbICTBIPAThIH MEAATOTUKAIBIK
SKCIEPUMEHTKE, MyFaJlIMJIepre cayajlHamara, reorpadusgad OutiM Oepy koHe
JUArHOCTUKAJIBIK TallChlpMalap/Abl TajljayFa >KOHE KODPBITBIHIbLI Oaranay
Hotmxkenepine (SOR/SOCH) neriznenreH. DKCHEPUMEHTTIK TONTa LUQPIIBIK
KypaJljap MHTEPaKTUBTI TarcbipManap ¢opmarbiHaa (MHTEPAKTHBTI KapTrajap
MeH Kabarrap, BeO-TarcbipMaiap, HHTEPAKTUBTI T€CTTEP/BUKTOPUHAIAD JKOHE
JEPEKTEP/Il BU3yATH3aMsJIayMEeH MUHHU-)K00aJ1ap) maijananbUibl, ajl OaKpliay
TOOBIHIIA OKBITY HETI31HEH MOCTYPJl SICTEpAl KOJJAaHy apKbUIbl KYPri3uiil.
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Hormxenep sSkCrepyUMEHTTIK TONTa aWKblH OH YPIICTI KOpCETedl: >KOFaphbl
neHrein okyusuiapasiH yiect 20,0%-mgan 35,5%-ra neiiin ecTi, al TeOMEH
JeHrein okybuiapabiy yiueci 24,4%-naun 15,5%-ra neitin temenaeni. bakpuiay
TOOBIH/Ia ©3TepiCTep OHIIAa MaHbI3Abl OOJIMajbl, ajl COHFbl KE3€HJIE TOMEH
neHret 23,6%-na xanaesl. CelHU oOWnay pyOpHKachlHAa HeETi3eNreH Oaramay
SKCHEPUMEHTTIK TONTa OakbLiay TOOBIMEH CaJIbICTBIPFaH/a UHTErpalusIaHFaH
KOPCETKIMTIH KOOIPeK OCKEHIH KepceTenl. 3eprrey UudpiblK Kypaiaap
JEPEeKTEP/Il TAJIIayFa, IEPEKKO3EP Il TEKCEPYTe JKOHE JI9MIeNieyre OarbITTalFraH
TarchIpManapra OIPIKTIPUIreH Ke3[e OKYy HOTHIKENEpPIH >KaKcapTaAbl JIeTeH
KOPBITBIH/IBIFA KEJI/i; TMPAaKTUKAIBIK MaHBI3ABUIBIFEI MEKTEN TeorpaduschiHaa
ChIHU Oiylay[pl Oaranay[blH SJICHAMAJIBIK CLIEHapUiIepl MEH KpUTEpHUiliepiH
a3ipIreye KaTbip.

Tipek ce31ep: caHIbIK Kypannap, CbIHU OWJay, MEKTeN reorpaduschl,
reorpausIbIK aKnapaTThIK KyHeaep, MHTEPaKTUBTI KapTanap, reofepeKrepl
Tajjaay, nelarorukaiblk sxko0anay, 011iM Oepy SKCIIepUMEHT]

BJIMSAHUE IUP®POBbIX UHCTPYMEHTOB HA PA3BBUTUE
KPUTUYECKOI'O MBIIIVIEHUSA B IIKOJIBHOM
N3YYEHUU I'EOI'PAOUU
*Hyprasues E.V.!, [Tpuxoapko JI.A.?

*'KomMyHasIpHOE rocyaapcTBeHHOe yupexaeHue «lIkona-rumuazus Ne
68» otnena oopazoBanus ropoaa Tapa3 ynpasiieHust 00pa3oBaHUsI aKMMaTa
KamObuicko# obnactu, Tapas, Kazaxcran
*Keiprei3ckuii HanmonansHbiil yauBepcuter nMmeHn JKycyna banacarsina,
bumkek, Keipreizcran

Annoramusi. I{udpoBuzamuss mKoOIBLHOTO 00pa30BaHUS PACIIUPSET
JOCTYH K KapTorpapuuecKiM U CTaTUCTUYECKUM JIaHHBIM; OJIHAKO caMa 110 cebe
OHA HE rapaHTHUPYeT Pa3BUTHUS KPUTUUECKOTO MBIIIJICHUS YJallluXcs B U3yUYEHUU
reorpaduu. AKTyajabHOCTb UCCIIEIOBAHUSI ONIPEEIISIETCS IPOTUBOPEUHEM MEXKITY
PacTyILIMM UCHOJIb30BaHUEM LIU(PPOBBIX PECYPCOB HA YPOKAaX U HEJOCTATOYHOU
METOAMYECKON pa3pabOTKON MX MPUMEHEHMsI KaK CpeicTBa (POPMHpPOBAHUS Y
y4YalIMXcsl aHAJIUTUYECKHUX, OLICHOUHBIX U apryMEHTAaTHBHBIX HaBBIKOB. llenb
CTaTbl — TEOPETUYECKU OOOCHOBATb M AMIMPUUYECKU OMNPEICIIUTh BIUSHUE
1M(POBBIX HUHCTPYMEHTOB Ha Pa3BUTHE KPUTHUECKOTO MBIIUIEHUS IIKOJIbHUKOB
B Mpoliecce u3ydeHus reorpaduu. Merooi10rusi OCHOBaHA HA MEJAarornyecKoM
SKCIEPUMEHTE, CPAaBHUBAIOILIEM 3KclepuMeHTanbHyto rpynmy (31, n = 45) u
koHTposbHY10 rpymiy (KI, n = 55), nposenennom B 2017-2020 ropax, onpocax
yuuTesnei, aHanuse y4eOHbIX M JMAarHOCTUYECKHUX 3aJlaHui Mo reorpaduu u
pesynbrarax utorooit oueHku (SOR/SOCH). B skcnepuMeHTanbHON Tpyrine
1M (pOoBbIE UHCTPYMEHTHI UCIIOJIb30BAUCH B (hOpMaTe MHTEPAKTUBHBIX 3aaHUN
(MHTEpaKTUBHBIC KAPTHI U CIIOH, BE€O-KBECTHI, HHTEPAKTHBHBIC TECTHI/BUKTOPUHBI
Y MUHHU-TIPOEKTHI C BU3yaJlU3allue€l JTaHHBIX), B TO BpPeMs Kak B KOHTPOJIbHOU
rpynne oOydyeHHE BEJOCh MPEUMYIIECTBEHHO TPaJAULUOHHBIMU METOIAMHU.
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Pesynbrarbl 1eMOHCTPUPYIOT O0JI€€ BHIPAXKEHHYIO MOJI0KHUTEIbHYIO TUHAMUKY B
SKCHEPUMEHTAJILHON IPYIIE: OIS yUalIUXCs C BBICOKUM YPOBHEM YBEJINYNIIACh
¢ 20,0% no 35,5%, a nomns ydamumxcsi ¢ HU3KUM YpOBHEM cHU3miIach ¢ 24,4% no
15,5%. B xoHTpOJIbHOM TpyIIlie U3MEHEHHUsI ObUIM MEHEE CYIIIECTBEHHBIMH, M HA
3aKJIFOYUTENIbHOM 3Tare HU3KUM ypoBeHb ocTaBajcs Ha oTMeTke 23,6%. OueHka,
OCHOBaHHasi Ha PyOpUKE KPUTUYECKOTO MBIIUICHHUS, YKa3blBaeT Ha Oosbliee
YBEJIMYEHUE MHTErpajbHOrO IOKa3aTelsi B SKCIEPUMEHTAJIbHOM TpyIe Io
CPaBHEHHUIO C KOHTPOJBHOM rpynnoi. MccinenoBanre NpuXoAuT K BBIBOLY, YTO
1M(pOBbIE HHCTPYMEHTHI YIYUIIAlOT Pe3yilbTaThl 00yUYEHUsI IPU UX UHTETPALUN
B 33/1aHUS, OPUEHTUPOBAHHBIE HA AaHAJIU3 JaHHBIX, MPOBEPKY HCTOYHHKOB
U apryMEHTallMIo; MpaKTUYEeCKOe 3HAueHUE 3aKjouaeTcs B pa3padoTke
METOJMYECKUX CLIEHAPUEB M KPUTEPUEB OLICHKHM KPUTHUYECKOTO MBIIUICHUS B
IIKOJILHOM Teorpadum.

KuroueBble ciioBa: 11u(ppoBble HHCTPYMEHTHI, KPUTUYECKOE MBILIUIECHUE,
mIKoJbHAsE — reorpadus, reorpaduyeckue  MHQPOPMAIMOHHBIE  CHUCTEMBI,
MHTEPAaKTUBHbIE KapTbl, aHAJIU3 TIE€OJAaHHBbIX, IEJarOrMuecKuil Ju3aiiH,
o0pa3oBaTeIbHbIN SKCIIEPUMEHT
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