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Abstract

The increasing prevalence of technology in daily life has led to a rising demand for IT specialists. In response, educa
tional curricula have been adapted to incorporate coding lessons as early as primary school. However, the cognitive
processes underlying computational thinking (CT) — the ability to apply a systematic problem-solving approach akin
to computer logic — remain inadequately understood. While several scales for measuring CT have been proposed and
adapted for various languages, research on this concept in Russia has been limited. Objective. The present study aims
to adapt two previously validated CT scales for a population of Russian programmers and conduct a comparative psy-
chometric analysis to identify their suitability and differences in measuring self-assessed CT. Hypotheses. Both scales
will be applicable within the context of Russian programmers; the scales will operationalize distinct constructs within
CT. Methods. Two CT scales (Tsai, Liang, Hsu, 2021, 19 items; Korkmaz, Cakir, Ozden, 2017, 29 items) were trans-
lated into Russian using back-translation. After filtering for at least 6 months of programming experience, the final
analytic sample comprised 148 programmers of diverse ages and programming experience (N = 148, M = 20.7,
SD = 5.7). Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were used to assess factor struc-
ture; Cronbach’s o assessed internal consistency. Results. Neither original factor structure fully replicated in the Russian
sample (Scale 1 collapsed to one factor; Scale 2 to three factors). A combined four-factor solution demonstrated accept
able to good internal consistency (Cronbach’s a = 0.77—0.89) and superior CFA fit (RMSEA = 0.058, CFI = 0.895)
compared with one- and two-factor alternatives. Conclusions. Although the original factor structures of both scales did
not fully replicate, a combined four-factor solution captures meaningful CT-related constructs in this population, sup-
porting a refined 39-item instrument for assessing self-perceptions of CT among Russian-speaking programmers.
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Pesrome
KoHTeKCT U aKTyaJbHOCTb. YBEJIMUYEHUE PACIIPOCTPAHEHHOCTH TEXHOJIOTUI B MOBCEIHEBHOM XM3HM IIPUBEIO K
pocty cripoca Ha U T-cnienmanncToB. B oTBeT Ha 5T0 ydeOHBIE IIPOrpaMMBbl OBITH aJallTUPOBAHBI IJIs1 BKIIFOUSHUS
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YPOKOB MPOrpaMMHUPOBAaHUS yX€ B HayalibHOU IKoyie. OQHAKO KOTHUTUBHBIE MPOLIECCHI, JieXKallue B OCHOBE
BBIUYUCIUTETBHOTO MbllIeHUsI (BM) — cmocoGHOCTU MPUMEHSITh CUCTEMATUYECKUIA TTONX0/ K PELIeHUIO 3a1ay,
AHAJIOTUYHBII JJOTUKE KOMITbIOTEPA, — OCTAIOTCS HEJOCTATOYHO U3y4yeHHbIMU. HeckobKo mikan usmepenuss BM
OBUTU MPEeNIOXKEeHbI U aIaNTUPOBAHBI 11 PA3HBIX SI3bIKOB, OAHAKO B Poccuu uccinenoBaHust 9TOM NpoOaeMaTUKKU
orpaHuyeHsbl. leab. Agantanuust 1ByX paHee BAIMIUPOBAHHBIX IIKal BM mis monyisiiuy pocCUACKUX TTporpaM-
MUCTOB U MIPOBEACHUE CPABHUTEIBHOTO MICUXOMETPUUECKOTO aHAIU3a IJIs1 OLIEHKU WX MPUTOJHOCTU U Pa3Iuduil
B udMepeHuu camoolieHK BM. I'unmore3sl. O6e 1miKaibl IPUMEHUMbI B KOHTEKCTE POCCUICKUX MPOrPaMMUCTOB;
IIKAaJbl ONepalMOHAIUM3UPYIOT Pa3IMyHble KOHCTPYKTHI B pamkax BM. Metoasl u MaTtepuajsl. J[e mkaisi BM
(Tsai, Liang, Hsu, 2021, 19 nynkros; Korkmaz, Cakir, Ozden, 2017, 29 nyHKTOB) NepeBecHbl Ha PYCCKUIL SI3bIK
MeTOZIOM 0OpaTHOro nepeBoja. [lociie MCKITIOUeHUsT YIaCTHUKOB C OMBITOM MPOrPaMMMUPOBAHUS MeHee 6 MecsILIeB
UTOroBast BbIOOpKA cocTaBwia 148 mporpaMMUCTOB Pa3HOTO BO3PACTa U C PA3JIMUYHBIM OIMBITOM MPOTrpaMMUPOBA-
Hug (N = 148, M = 20,7, SD = 5,7). Ucnonb3oBansl 3kciiopatopubiil (EFA) u kondupmaropHusiii (CFA) dak-
TOPHBII aHANU3; BHYTPEHHSISI COIJITACOBAHHOCTD OllEHMBaIach ¢ moMolibio o Kponbaxa. PesyastaTel. McxonHbie
(bakTOpHBIE CTPYKTYpPHl B POCCUICKOI BBIOOPKE MOTHOCThIO He BocmpousBenuch (Illkana 1 cBemach K oqHOMY
daktopy, [llkana 2 — x TpeM). KomOMHMpPOBaHHOE YeThIPeX(HAKTOPHOE PEUIEHUE TTPOIEMOHCTPUPOBATIO MPUEM-
JIEMYIO M XOPOIIYI0 BHYTPEHHIOI coracoBaHHOCTD (oo Kponbaxa = 0,77—0,89) u nmpeBocXoauao ogqHO- U JBYX-
(akTopHbie Monenu no nokasarenasam noaronku (RMSEA = 0,058; CFI = 0,895). BoiBoasl. HecmoTpst Ha TO uTO
HUCXONIHBIE (DaKTOPHBIE CTPYKTYPHI OOEUX IIKAJI B POCCUICKON BEIOOPKE HE BOCIIPOU3BEINCH, KOMOMHUPOBAHHOE
YyeThIpeX(aKTOPHOE PellieHUEe OTPaXKaeT 3HAYMMble KOHCTPYKTHI, CBSI3aHHbIe ¢ BM; 3TO nmoanepxuBaeT NpuMeHe-
HUE€ YTOUHEHHON IIKaIbl U3 39 MyHKTOB JU1s1 OLIEHKU caMOBOCHpUATUSI BM y pyCCKOSI3bIUHBIX TPOTPAMMUCTOB.

Karouegvte ca06a: BBIUUCIUTEIBHOE MBIIIUIEHUE, TICUXOMETPUKA, SKCIJIOPATOPHbBIN (haKTOPHBIN aHAIN3, KOHDUP-

MaTOpHBIﬁ (baKTOpHBIﬁ aHaJIM3, agalTaluyd IKaJl, KpoCC-KYJbTypHasd Baauan3alivd, IporpaMMUCTLI

g muruposanus: Hukudoposa, K.A., Kynukosa, C.I1., [Tiaronosa, T.O., Iemapesa, B.A. (2026). Ananrauus 1 Balugalus IByX

IIKaJl OLIEHKU BBIYUCIUTEIBHOTO MBILLICHUS Ha POCCUMCKOW TMOMYISALUUU: TICUXOMETPUYECKOE HUCCIEIOBAHUE.
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Introduction

Computational thinking (CT) is a structured problem-
solving approach that draws on techniques and methodologies
from computer science. It involves decomposing complex
problems, identifying patterns, abstracting key information,
and developing stepwise solutions executable by computers or
comprehensible to humans (Wing, 2006). CT is defined as the
ability to apply cognitive processes for problem analysis,
sequence planning, and solution identification (Henderson
Cortina, Wing, 2007). This capability involves engaging in
higher-order thinking within cognitive frameworks (Arfé et
al., 2019; Roman-Gonzalez, Pérez-Gonzalez, Jiménez-
Fernandez, 2017; Tang, Chou, Tsai, 2020; Tikva, Tambouris,
2021). Higher-order thinking corresponds to Bloom’s taxon-
omy (Bloom, Krathwohl, Masia, 1984), which outlines levels
such as analysis, application, evaluation, and creation, and
requires cognitive processing associated with CT. These four
levels are closely tied to the problem-solving process and align
with Guilford’s (Guilford, 1967) theory of problem solving,
which includes stages such as preparation, analysis, produc-
tion, verification, and reapplication. Although CT is often
mentioned in connection with programmers and IT special-
ists, it is a cognitive skill employed by most. CT is not limited
to computer science; it is applicable across various fields,
enhancing critical thinking and analytical skills (Shute, Sun,
Asbell-Clarke, 2017). As technology permeates all areas of
life, fostering CT early prepares individuals for future aca-
demic and professional challenges (Bers, Strawhacker,
Sullivan, 2022), with empirical evidence showing that early
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coding instruction produces measurable gains in young chil-
dren’s CT (Relkin, de Ruiter, Bers, 2021). Moreover, it
encourages logical reasoning and effective communication,
equipping learners with tools necessary for tackling complex
issues in an increasingly digital world (Hurt et al., 2023;
Robledo-Castro, Castillo-Ossa, Hederich-Martinez, 2023).
Research using eye-tracking has revealed cognitive processes
tied to programming expertise and underscored the need to
enhance Integrated Development Environment (IDE) fea-
tures to reduce cognitive load from complex code (Davis,
Zhu, 2022a, 2022b). Although a single, universally agreed-
upon definition of CT has not yet emerged, modern frame-
works commonly identify the following components.
Decomposition involves breaking down a complex prob-
lem into smaller, more manageable components. This
makes it easier to understand the problem and identify spe-
cific tasks that need to be addressed. Several studies have
explored the concept of decomposition in CT. One study
found that students’ methods for breaking down tasks to
navigate a 2D grid varied according to their age and math
skills (Mousa, Molnar, 2020). Another study revealed that
the patterns used by students in Scratch projects, such as
bottom-up development and fine-grained programming,
did not conform to traditional decomposition practices
(Kakavas, Ugolini, 2019). Additionally, researchers created
a measure of Game Computational Sophistication based on
an analysis of Scratch games, which was linked to how stu-
dents decomposed their games into code (Rich et al., 2018).
Pattern recognition. There has been a plethora of scien-
tific inquiries on the topic of pattern recognition in the
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fields of cognitive and neurosciences. However, works that
focus on the ability to recognize patterns in the context of
CT remain rare. Acosta et al. (2024) reveal a link between
CT and algebraic thinking in early childhood education. By
utilizing technological resources as a teaching framework,
the study identifies pattern recognition as a key skill that
bridges both types of thinking. Empirical work supports this
connection: CT-infused activities on number patterns
improved secondary students’ performance in the mathe-
matical pattern domain, indicating practical overlap between
computational and algebraic thinking in pattern-based tasks
(Chan et al., 2021). Likewise, in early-childhood educa-
tional contexts, pattern recognition has been characterized
as central to the development of CT (Acosta, Alsina,
Pincheira, 2024). Patterns serve as a basis for fostering
mathematical thinking and play a significant role in the
broader processes of representation and abstraction within
mathematics (McGarvey, 2012; Rizos, Gkrekas, 2024).

Abstraction involves removing unnecessary information
from a problem to distill it down to its most critical ele-
ments. This simplification enables individuals to navigate
complexity more effectively and to identify relevant patterns
and solutions (Cansu, Cansu, 2019). In CT, abstraction
works alongside other key processes such as decomposition
(breaking down problems) and pattern recognition (identi-
fying similarities) to facilitate a clearer understanding of
tasks (Qian, Choi, 2023).

Algorithmic thinking. J. Wing discusses algorithmic think-
ing as a crucial component of CT in her foundational works
on the subject. In her 2006 article, she defines it as the
thought processes involved in formulating problems and their
solutions, emphasizing that these solutions can be represent-
ed in a way that is executable by an information-processing
agent, such as a computer. This definition inherently includes
the concept of algorithms, as they are essential for expressing
solutions to problems in a structured manner (Wing, 2006).
Algorithmic thinking, a subset of CT, specifically focuses on
the formulation of step-by-step procedures to solve problems.
This skill is crucial as it allows students to break down intri-
cate tasks into manageable parts and devise algorithms that
lead to effective solutions. Studies have shown that develop-
ing algorithmic thinking skills not only supports program-
ming education but also fosters a deeper understanding of
various STEM concepts through practical applications
(Yusuf, Noor, 2024). The capacity for algorithmic thinking
aids in developing logical frameworks that can address com-
putational challenges (Moon et al., 2020).

These elements are not always explicitly captured in
existing CT measurement scales. Rather, such instruments
often assess broader or related constructs, leaving some
aspects of these components implicitly represented rather
than distinctly measured.

Computational thinking scales

Rating scales became widely used in the latter part of the
20th century as a reaction to the waning interest in projec-
tive techniques (Ertugrul-Akyol, 2019). This shift empha-
sized scientific measurement, refined diagnostic terminol-

ogy, introduced new juvenile psychopathology models,
highlighted the need for clinical outcome measures, and
increased awareness of internalizing disorders in youth
(Uher, 2018). The term “rating scale” broadly encompasses
checklists, questionnaires, inventories, self- and other-
reports, indices, and related tools (Myers, Winters, 2002).
Different approaches to CT scales have been proposed.
First, since CT is a skill implemented in everyday life and
not reserved uniquely to programming, some authors sug-
gest scales based on real-life events and scenarios (Kang et
al., 2023). Others are dedicated to formulating and validat-
ing a scale reserved solely for CT in the context of program-
ming (Chu, Liang, Tsai, 2019). Several promising CT scales
have been proposed, with diverse psychometric approaches
to capturing distinct CT components (Roman-Gonzalez,
2015; Sawiji et al., 2024).

The Korkmaz Computational Thinking Scale (CTS) is a
measurement tool designed to assess CT skills among stu-
dents. Developed by Korkmaz et al. (2017), it includes 29
items across five factors that assess creativity, algorithmic
thinking, critical thinking, problem-solving, and coopera-
tivity, originally designed for university students. The
Korkmaz CTS has undergone rigorous validation processes,
including exploratory and confirmatory factor analyses.
These studies demonstrate acceptable psychometric proper-
ties, indicating that the scale reliably measures CT skills
(Korkmaz, Cakir, Ozden, 2017). It has been adapted for
different cultural contexts, such as a Thai version for junior
high school students (Junpho, Songsriwittaya, Tep, 2022);
these adaptations maintain the core structure while ensuring
relevance to local educational settings.

The Computational Thinking Scale (CTS), developed by
Meng-Jung Tsai, Jyh-Chong Liang, and Chung-Yuan Hsu
(2021), is a validated 19-item tool for evaluating students’
CT skills in various educational settings. The scale, vital for
computer literacy education, targets five CT dimensions:
abstraction, decomposition, algorithmic thinking, evalua-
tion, and generalization. It has been rigorously validated
through exploratory and confirmatory factor analyses to
ensure reliability and accuracy (Tsai, Liang, Hsu, 2021).
Gok and Karamete (2023) conducted a Turkish adaptation
of the scale to assess secondary school students’ CT skills.
The study, involving 454 high school students, demonstrat-
ed the instrument’s validity and reliability, confirming the
original five-factor structure. The Cronbach alpha coeffi-
cients obtained were 0.84, and McDonald’s omega coeffi-
cients were 0.86 (Gok, Karamete, 2023). Both scales iden-
tify five factors representing key components, but with dif-
ferent conceptual emphases. The Korkmaz scale incorpo-
rates a broader set of dispositions, including creativity and
cooperativity, while the Tsai scale operationalizes the Selby
and Woollard (Selby, Woollard, 2013) CT framework,
focusing on abstraction, decomposition, algorithmic think-
ing, evaluation, and generalization.

Computational thinking in Russia
Global digital transformation has increased demand
for skilled programmers in Russia, supported by a strong
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Soviet-era foundation in mathematics and science educa-
tion. The 1985 introduction of “Foundations of
Informatics” into Soviet schools aimed to develop algo-
rithmic thinking and required the training of thousands of
teachers (Khenner, Semakin, 2014). In the 1990s and
2000s, curriculum autonomy in Russian schools empha-
sized algorithmic thinking, computer modeling, and logi-
cal reasoning through programming, and Informatics
moved into middle school under the guidance of the
Federal Educational Standards (FES), which permit flex-
ible content choices and offer basic or advanced high-
school options; elements of informatics are also intro-
duced in elementary education (Khenner, Semakin,
2014). While the FES outline broad learning outcomes,
textbooks intended for use in schools must pass certifica-
tion confirming compliance with FES requirements
(Khenner, Semakin, 2014). Russian universities require
Unified National Examinations for admission, with
Informatics offered as an optional examination subject
(Khenner, Semakin, 2014). Some tools for measuring
digital literacy, such as the DIGLIT instrument, are
notable yet remain scarce in Russia (ABneeBa, TapacoBa,
2023). Despite this educational foundation, CT as a
research construct remains relatively understudied in the
Russian context.

The present study

The present study aims to adapt and compare two
validated CT scales within a population of Russian pro -
grammers. Despite growing demand for IT specialists in
Russia, CT remains underexplored. Government initia -
tives promote IT careers, underscoring the importance of
computational skills. Adapting CT scales to Russia will
enhance understanding and inform educational program
development. We selected two validated CT scales for
adaptation based on their established validity, relevance
to programming populations, and suitability for the
Russian context. Using two scales — rather than one or
several — allows for a focused yet comprehensive com -
parative analysis while maintaining feasibility within the
study scope. The comparison aims to evaluate and con -
trast the psychometric properties of both instruments,
including reliability and construct validity, to determine
which scale more accurately captures programmers’ self-
assessed CT. We hypothesized that both scales would be
applicable within the context of Russian programmers;
we further hypothesized that the scales would operation -
alize distinct constructs within CT.

Materials and methods

Scale selection and translation

During the literature review process, several promising
CT scales were identified for further consideration. We
reviewed over 21 scales; the two scales described below were
chosen because they comprehensively and reliably assess
core aspects of CT.

Inclusion criteria:

— Items must directly relate to the construct of CT. This
was assessed via the items’ relevance towards the key CT
components;

— The scale should be based on existing theoretical
frameworks and supported by empirical research that vali-
dates its relevance and effectiveness;

— The scale should include a range of items that capture
different aspects of the construct to ensure comprehensive
measurement;

— Items must be clear, concise, and easily understood by
the target population to avoid misinterpretation;

— The scale should be adaptable to various cultural contexts.

Consequently, scales containing the following items
were excluded from consideration:

— Items that are vague or ambiguous;

— Items that overlap significantly in content or meaning

— Items without empirical support or those that have
not been tested for validity and reliability

The Korkmaz CT scale is designed to cover various
dimensions, allowing for a more nuanced understanding of
an individual’s CT skills. The CT scale proposed by Tsai et al.
(2021) is applicable to students beyond the middle school
level across various educational settings, making it more
applicable for a younger pool of participants. In this study, the
Tsai et al. CT scale is designated “Scale 1” (19 items), and the
Korkmaz et al. scale is referred to as “Scale 2” (29 items).

To ensure that the translated scales retain their original
meaning and psychometric properties, we employed the
back-translation method, a widely recognized procedure in
cross-cultural research, particularly effective in verifying the
accuracy and conceptual equivalence of psychological
assessments across different languages (Brislin, 1970). We
engaged two independent translators for each scale; this
approach improves translation reliability and reduces sin-
gle-translator bias by capturing diverse linguistic nuances.
Translators independently performed forward translations,
followed by back-translation by a different translator unfa-
miliar with the originals. Comparing versions identified
discrepancies and ensured fidelity to Korkmaz et al. and
Tsai et al.’s constructs. The translated scales (Scale 1:
19 items; Scale 2: 29 items) are included in the Appendix in
the order administered. According to the International Test
Commission guidelines, adaptation encompasses not only
translation but also evaluation of cultural relevance; recent
methodological work further emphasizes assessing the cog-
nitive validity of adapted items to ensure they elicit the
intended response process (Pillet et al., 2023). Our review of
the items identified no broad culturally specific content
requiring substantive re-design; however, a small number of
items required culturally informed lexical choices during
translation (e.g., the Russian word for “dream,” which can
denote either an aspiration or a sleeping vision; see
Discussion). We performed psychometric validation on a
Russian sample to confirm the scales’ reliability and facto-
rial validity. Both scales had previously been successfully
adapted and validated in other languages, which informed
our choice to include them in the present study.
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Participants and procedure

The study included expert programmers and computer
science students. We protected the privacy of underage par-
ticipants by anonymously collecting data. Informed consent
emphasized that participation was voluntary. These mea-
sures strictly follow established ethical research standards
(American Psychological Association, 2017; British
Educational Research Association, 2018). The initial data-
set included 167 survey responses assessing CT skills and
attitudes. The survey covered demographics (age, program-
ming experience, dominant hand) and 48 Likert-scale items
on CT, problem-solving, and collaboration. Programming
experience was converted from years to months, and par-
ticipants with less than 6 months of experience were exclud-
ed to focus on those with basic programming skills. This
resulted in a final analytic sample of 148 participants
(N = 148) after filtering. The Likert-scale questions were
rated on a 5-point scale ranging from “1 — strongly dis-
agree” to “5 — strongly agree”.

We analyzed data from 148 participants with a mean age
of 20.7 years (SD = 5.7), ranging from 15 to 46 years (medi-
an = 18, IQR = 17—22), with a gender distribution of 75%
male (n = 111) and 25% female (n = 37). The majority of
participants were right-handed (85.8%, n = 127), with
11.5% left-handed (n = 17) and 2.7% ambidextrous (n = 4).
Most participants were students affiliated with the Sirius
University of Science and Technology, a federal research
university in southern Russia (81.1%, n = 120), while 18.9%
were working professionals (n = 28). Participants reported
an average of 4.2 years of programming experience
(SD = 4.8), ranging from 0.5 to 26 years (median = 3,
IQR = 2—5). Python was the most frequently cited favorite
programming language (n = 87), followed by C++ (n = 32),
JavaScript (n = 19), Java (n = 14), C# (n = 11), and
TypeScript (n = 8).

Data analysis

Data analysis was conducted using two primary statistical
environments. All preliminary data processing, calculation of
descriptive statistics, Pearson correlation analysis, Mann—
Whitney U test, and scale reliability analysis (Cronbach’s o)
were performed in RStudio (version 2024.10.1) using the R
programming language (version 4.4.2). Exploratory factor
analysis (EFA) was conducted with the psychometric analysis
package psych (version 2.4.3). For confirmatory factor analy-
sis (CFA), the Python programming language (version 3.13.1)
and the structural equation modeling library semopy (version
2.4.1) were used.

Data analysis proceeded in several sequential stages. In
the first stage, we assessed the suitability of the data for fac-
tor analysis. Bartlett’s test of sphericity (Bartlett, 1950)
yielded statistically significant results (p < 0.001), and the
Kaiser-Meyer-Olkin (KMO) measure of sampling adequa-
cy (Kaiser, 1974) was high for both scales and their combi-
nation (see Table 1), confirming the appropriateness of
conducting factor analysis.

To adapt the scales for the new population, we tested
data fit using CFA on one- and two-factor models, both

showing poor fit (CFI and TLI < 0.90). This indicated a
differing factor structure, prompting the use of EFA on each
scale and on combined items to uncover the empirical latent
structure. We applied principal axis factoring with oblique
rotation (oblimin), following recommendations for EFA in
psychological research (Fabrigar et al., 1999), as the com-
putational thinking factors were theoretically expected to
correlate. The number of factors retained was determined
based on scree plot analysis.

In the final stage, following standard validation practic-
es, we conducted a subsequent CFA to test the models
derived from the EFA phase. This allowed assessment of the
stability and fit of the empirically identified structure to our
data. Model adequacy was evaluated using multiple fit indi-
ces: Root Mean Square Error of Approximation (RMSEA),
Comparative Fit Index (CFI), and Tucker-Lewis Index
(TLI), with acceptable thresholds defined as RMSEA <0.08,
CFI >0.90, and TLI > 0.90 (Hu, Bentler, 1999).

Results

Exploratory factor analysis and reliability analyses were
conducted to examine the factor structure and internal con-
sistency of the two scales, both independently and in com-
bination. Bartlett’s test of sphericity yielded significant
results for Scale 1, Scale 2, and the combined scale, indicat-
ing sufficient inter-item correlations for factor analysis.
KMO values were 0.82 for Scale 1, 0.76 for Scale 2, and 0.76
for the combined scale, demonstrating sufficient sampling
adequacy. Notably, EFA revealed a single-factor structure
for Scale 1, while Scale 2 demonstrated three factors. When
both scales were analyzed together, a four-factor structure
emerged. Internal consistency was measured via Cronbach’s
o (o = 0.86 for Scale 1). For Scale 2, a values were 0.82,
0.84, and 0.76 for the three factors. The four combined-
scale factors had o values of 0.89, 0.84, 0.78, and 0.77 (see
Table 1). These values indicate the scales’ suitability for
further factor analysis, with acceptable to good reliability.
Further examination of factor loadings is necessary to inter-
pret each factor’s meaning.

Scree plot analyses guided factor retention for each
scale. Scale 1’s plot showed a clear elbow after the first fac-
tor, indicating unidimensionality (Fig. 1). Scale 2’s plot
suggested three factors, with the curve flattening after the
third (Fig. 2). The combined scales indicated four factors,
aligning with the separate structures (Fig. 3). These results,
alongside other criteria and theory, inform the interpreta-
tion of the scales’ constructs.

Factor loadings range from —1 to +1 and indicate the
strength and direction of the relationship between items and
factors. Values near 1 indicate stronger influence.
Loadings > 0.40 indicate moderate correlation, while > 0.70
suggest the factor adequately explains the variable’s variance.
The sign of the loading indicates the direction of the relation-
ship. In the present analysis, factor loadings were examined to
assess the association between each item and its respective
factor. Table 2 presents all factor loadings for the items of both
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Table 1

IToka3areu npuroaHOCTH AJis1 GAKTOPHOTO AHAJIM3A U HAIEXKHOCTH
Factor Analysis Suitability and Reliability Statistics

Ioka3sarenn / Indicator Illkana 1 / Scale 1 Illkana 2 / Scale 2 | Illkana 1 + IIkana 2 / Scale 1 + Scale 2
Kpurepuit baptierra / Bartlett test p <0.001 p <0.001 p <0.001
KMO (Mepa aieKBaTHOCTH BBIOOPKH) / 0.82 0.76 0.76
KMO (MSA)
Yucno daktopos / Number of factors 1 3 4
o Kponb6axa / Cronbach’s a 0.86 0.82;0.84; 0.76 0.89; 0.84; 0.78; 0.77

Note. The scales demonstrate good suitability for factor analysis; the extracted factors have acceptable to good internal consistency.
IIkaabl IEeMOHCTPUPYIOT XOPOIIYIO MIPUTOIHOCTH UIsI (haKTOPHOTO aHAIM3a; BblIeJIeHHbIe (DaKTOPBI 00J1aaI0T MPUEMIIEMOI U XOPO-

1LIE BHYTPEHHEN COMIACOBAHHOCTHIO.

Scree plot / Mpathk co6CTBEHHLIX 2HAYEHMWIA

Eigen values of factors /
CobcTrBeHHble 3HayeHna hakTopos

5 10 15

Factor number / Homep thakTopa

Fig. 1. Scree plot, Scale 1
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Fig. 2. Scree plot, Scale 2
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Fig. 3. Scree plot, Scales 1 and 2 combined

scales. For clarity, “Q” denotes the item number, and the suf-
fixes “ 17 and “_2” indicate the corresponding scale.

Exploratory factor analysis (EFA) and reliability analysis
examined the factor structure and internal consistency of 2
scales, individually and in combination. Bartlett’s sphericity
test was significant for all (p < 0.001), and KMO values
(0.82 for Scale 1, 0.76 for Scale 2 and combined) indicated
suitability for factor analysis.

Separate EFAs showed one factor for Scale 1 and three
for Scale 2, but combined analysis revealed a clearer 4-fac-

tor structure. Cronbach’s alpha values were: Scale 1 factor
0=0.8604=0.86; Scale 2 factors 0.82, 0.84, 0.76; combined
factors 0.89, 0.84, 0.78, 0.77 (see Table 1), confirming suit-
ability for further use.

The scree plot supported four factors (see Fig. 3).
Loadings > 0.40 were considered meaningful. Items
Ql 1, Q4 1, Q15 1, Q17 1, Q21 2, Q26 _2, Q31 2,
Q38 2, and Q39 2 had low loadings (< 0.40) and low
communalities (h < 0.25), suggesting exclusion in a
refined instrument.
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Table 2

®akropHblie HArpy3KkH U o0mHocTH (h?) 1151 00beIMHEHHOI MIKAJIBI
Factor loadings and communalities (h?) for the combined scale

Iynkr /Item | ®1/F1 @2/ T2 @3/ F3 ®4/F4 | OGumocts h?
Ql 1 0.051 0.178 —0.112 0.153 0.063
Q2 1 0.520 —0.011 0.151 0.081 0.294
Q3 1 0.616 0.033 0.189 0.109 0.428
Q4 1 0.210 0.113 0.152 0.124 0.095
Q5 1 0.414 0.089 0.121 0.192 0.231
Q6_1 0.504 0.211 0.050 -0.010 0.301
Q7 1 0.516 0.152 0.078 0.041 0.297
Q8 1 0.455 —0.150 0.181 0.198 0.302
Q9 1 0.557 —0.088 0.213 0.251 0.427
Q10 1 0.418 —0.079 0.407 0.153 0.370
QI 1 0.772 —0.051 0.053 0.012 0.602
QI2 1 0.629 —0.122 —0.178 0.141 0.462
QI3 1 0.475 —0.251 —0.052 ~0.103 0.302
Ql4 1 0.647 —0.111 —0.104 0.073 0.447
QI5 1 0.281 —0.210 ~0.209 —0.112 0.179
Q16 1 0.507 —0.018 —0.163 ~0.039 0.285
Q17 1 0.214 —0.321 0.009 ~0.150 0.171
QI8 1 0.582 —0.289 ~0.094 0.053 0.434
Q19 1 0.403 —0.281 —0.059 ~0.021 0.245
Q20 2 0.419 0.068 0.113 ~0.320 0.295
Q21 2 0.102 0.334 0.101 0.103 0.143
Q222 0.601 0.011 0.049 —0.114 0.377
Q23 2 0.442 0.183 0.009 —0.179 0.261
Q24 2 0.504 —0.143 0.048 0.178 0.308

Q252 0.600 0.081 0.098 0.151 0.399
Q26 2 0.179 0.111 0.108 0.158 0.082
Q27 2 0.500 0.131 0.243 —0.061 0.327
Q28 2 0.054 ~0.009 0.451 ~0.139 0.220
Q29 2 0.022 —0.041 0.701 —0.051 0.494
Q30 2 0.103 —0.073 0.793 0.012 0.633
Q312 0.119 0.282 —0.021 —0.041 0.103
Q322 0.142 —0.131 0.622 0.052 0.421
Q332 0.063 —0.011 0.443 0.103 0.213
Q34 2 0.013 0.791 —0.033 0.051 0.633
Q352 0.052 0.802 —0.022 0.022 0.643
Q36 2 0.111 0.711 —0.091 ~0.022 0.523
Q372 0.082 0.691 —0.041 0.041 0.492
Q38 2 0.210 —0.018 —0.251 —0.041 0.113
Q39 2 0.380 —0.162 —0.261 —0.071 0.243
Q40 2 0.601 —0.158 0.031 ~0.083 0.389
Q41 2 0.511 —0.163 0.151 0.022 0.311
Q42 2 0.481 —0.092 0.012 —0.071 0.243
Q43 2 0.052 0.033 —0.041 0.521 0.281
Q44 2 0.062 0.081 —0.052 0.522 0.281
Q45 2 0.020 0.141 0.039 0.643 0.435
Q46 2 0.108 0.049 0.091 0.701 0.514
Q47 2 ~0.021 —0.418 0.114 0.540 0.480
Q48 2 0.012 —0.412 0.101 0.534 0.466

Note. Factor loadings > 0.40 are bold. Communalities (h?) < 0.25 are also bold, indicating that the factor model weakly accounts for the
variance in these items. @akTopHbIe Harpy3Ku > 0,40 BeigeaeHbI TOTYyKUpHBIM. O01HOCTH (h?) < 0,25 TaksKe BbIIEIEHBI MTOJTYXUPHBIM,
YTO YKa3bIBAET Ha cJ1aboe 0ObSICHEHHWE TUCIIEPCUN DTUX ITYHKTOB (PAKTOPHOI MOJEIBIO.
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Factor 1: “Systematic Problem Solving.” This factor
includes most Scale 1 items, reflecting problem solving via
decomposition, algorithmic thinking, and evaluation.
Highest loadings: Q11 1 (“I usually try to figure out how to
implement a solution,” h2=0.602); Q14 1 (“I usually try to
find the most efficient solution,” h? = (0.447).

Factor 2: “Difficulties in Problem-Solving Process”
(reverse-coded). This factor is composed mainly of nega-
tively phrased Scale 2 items on solving challenges. Highest
loadings: Q35 2 (“Difficulties with where/how to use vari-
ables,” h? = 0.643); Q34 2 (“Difficulties visualizing solu-
tions,” h? = 0.633). Negative loadings for Q47 2 and Q48 2
fit logically.

Factor 3: “Inclination toward Collaborative Learning.”
This factor covers items about teamwork. Highest loadings:
Q30_2 (“More ideas in collaborative learning,” h?> = 0.633);
Q29 2 (“Enjoy group project tasks,” h? = 0.494).

Factor 4: “Confidence in Math Abilities and Planning.”
This factor includes items about confidence in formaliza-
tion and planning. Highest loadings: Q46 _2 (“Use system-
atic approach,” h? = 0.514); Q45 2 (“Proud of precise
thinking,” h? = 0.435).

Finally, we conducted confirmatory factor analysis
(CFA) to validate the factor structure. We compared three
models: a one-factor model (all items on a single factor),
the original two-factor model (Scale 1 items on one factor,
Scale 2 on another), and the empirically derived four-factor
model from EFA. Model fit was assessed using RMSEA (<
0.08 acceptable), CFI (> 0.90 acceptable), and TLI (> 0.90
acceptable).

CFA results (Table 3) show that, although no model
achieved perfect fit, the four-factor model outperformed the
one- and two-factor models, with lower RMSEA and higher
CFI/TLI.

Table 3
Pe3yabTaTbl KOH(pUPpMATOPHOTO haKTOPHOTO
anamu3a (CFA) aas tpex moneneit
Confirmatory factor analysis (CFA) results
for the three models

Mopnenn / Model RMSEA | CFI | TLI
OpHodaxropHast / One-factor 0.070 ]0.844|0.832
HByxdakropHas (ncxonHas) / Two- 0.067 |0.854|0.843
factor (original)
YetoipexdakTopHas (Mo pe3yibTaTam 0.058 |0.895|0.881
EFA) / Four-factor (EFA-derived)

Note. Best fit indices are in bold. Hamry4inme nmokasaTenn coot-
BETCTBUSI BbIAICICHBI MOJYXXUPHBIM.

Discussion

CT, and algorithmic thinking in particular, is increasingly
recognized as an important contributor to STEM learning,
with implications for how problem-solving skills are devel-
oped in programming education (Yusuf, Noor, 2024). The
present study employed a Likert-type survey to assess pro-
grammers’ self-assessment of CT, consistent with the self-

report approach used in the validation studies for both source
scales (Korkmaz, Cakir, Ozden, 2017; Tsai, Liang, Hsu,
2021). It is important to note that this method captures par-
ticipants’ perceptions and subjective evaluations rather than
directly measuring CT as an objective skill. To date, many
researchers have attempted to construct a CT scale that
incorporates all components of CT, but a general consensus is
yet to be reached (Kilig, Gokoglu, Oztiirk, 2021). Despite
extensive study, CT remains imperfectly characterized cogni-
tively, necessitating further psychometric work.

The results of the exploratory factor analysis identified
several problematic items with low loadings across all fac-
tors (communality h? < 0.25): Q1_1, Q4 1, Q15_1, and
Q17_1 from Scale 1, as well as Q21 2, Q26 2, Q31 _2,
Q38 2, and Q39 _2 from Scale 2. Low communality indi-
cates that these items are weakly correlated with the identi-
fied constructs and contribute little to measuring CT in this
sample. We therefore recommend excluding these nine
items from the combined questionnaire for future use in the
Russian population, yielding a refined 39-item version.

This study is, to our knowledge, the first effort to intro-
duce these CT scales to a Russian population. Our analysis
found a different factor structure than the original scales,
likely due to language differences affecting item perception
and response styles influencing item loadings. These com-
plexities highlight the need for further research on factor
interactions in cross-cultural test frameworks.

Limitations

We encountered several challenges during translation
that merit discussion as they can potentially affect the accu-
racy of the scales. The Korkmaz et al. (2017) scale posed
challenges with the words “problem” and “dream.” We
chose a Russian word for “problem” that closely matches
the original meaning. “Dream” in Russian can either mean
images during sleep or personal aspirations; we selected the
aspiration meaning following expert advice. These difficul-
ties highlight the importance of precise translation to ensure
that scales retain their original structures.

Future inquiries should consider the following direc-
tions. First, item refinement: items with low correlations or
factor loadings should be revised or removed to improve
scale validity; the overlap between two factors suggests they
may represent a single underlying construct rather than dis-
tinct ones. Second, alternative factor structures — including
specific sub-factors within CT, mathematical reasoning,
and collaborative learning — should be explored; identifying
these dimensions enhances understanding of how individu-
als engage with these complex constructs. Third, additional
testing across diverse contexts and populations is warranted;
investigating gender and cross-cultural differences in CT
skills can enhance understanding of the construct and its
educational implications. Fourth, the reliance on self-
assessment via Likert-type items may introduce subjective
bias and limit the accuracy of measuring CT skills; future
research should incorporate a variety of assessment meth-
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ods, including performance-based tests and observational
measures, to provide a more comprehensive and objective
evaluation of CT abilities.

Conclusion
This study addresses gaps in understanding computa -
tional thinking (CT), particularly in underrepresented
regions like Russia, using psychometric methods. A com -
bined scale revealed a reliable four-factor structure with
strong internal consistency (Cronbach’s alpha 0.77—

Age (full years):

Programming experience (in years):

Faourite programming language:

Average grade in programming-related subjects:
Gender: F M

Dominant hand: L R

Computational Thinking Scale (CTS)

Please rate the extent to which you agree with each statement, using a scale on which

“5” — “strongly agree”:

0.89), supporting its efficacy in measuring distinct CT
constructs.

Our study demonstrated that directly transferring the
original scales to the Russian sample does not preserve their
initial factor structures. However, the proposed 4-factor
model, supported by CFA results (RMSEA = 0.058,
CFI = 0.895), shows good fit to the data and high internal
consistency. Thus, we recommend the refined 39-item com-
bined scale (after excluding 9 items with low factor loadings)
as a reliable instrument for assessing self-perceptions of CT
aspects among Russian-speaking programmers and students.

Appendix

zcl”

— “strongly disagree” and

Scale 1 (Tsai, M.-J. et al., 2021)

Statement Rating
I usually consider a problem from a general perspective rather than focusing on the details. 1------ R 3o L 5
I usually think about the relationships between different problems. 1------ 2------ R R 5
I usually try to identify the key steps of a problem.  — pJ— K J—— Y/ 5
I usually try to analyse the common patterns across different problems. 1------ 2---m- 3o 4oeeeee 5
I usually think about whether a problem can be broken down into component parts. 1---—--- P 3o 4o 5
I usually think about the structure of a problem.  EE—— -  JR— Y/ I 5
I usually think about how to divide a large problem into several smaller ones. 1------ 2------ 3-amm- 4o 5
I am used to developing solution procedures step by step.  — R [ J— Y/ 5
I usually try to find efficient solutions to a problem.  P— jp— JR— Y/ I 5
I usually try to set out the steps of a solution.  PE— R  JE— Y/ I 5
I usually try to figure out how to implement a solution to a problem. 1------ R 3o 4o 5
I tend to find the correct solution to a problem.  p—— jpJ——  JR— Y/ I— 5
I usually think about the best solution for a program.  P— J— JR— /I 5
I usually try to find the most efficient solution to a problem. [------ 2------ 3o E 5
I usually think about a quick solution to a problem. 1------ 2------ 3o 4o 5
I tend to solve a new problem on the basis of my experience. | E—— J— R J— Y/ I 5
I usually try to use a general approach to solve different problems. 1------ 2------ 3o 4omeao 5
I usually think about how to apply a solution to other problems. 1------ 2---m- 3 4o 5
I usually try to apply a familiar solution to solve more problems. [------ 2---mm- 3o R 5
Scale 2 (Korkmaz, O. et al., 2017)
Statement Rating

I like people who are sure of most of their decisions.  EE— pJ—  JR— /I 5
I like people who are realistic and neutral in communication. 1------ 2-—-mm- 3emeem- 4 5
I believe that I can solve most of the problems I face if I have enough time and if I make an 1------ 2----- 3o 4o 5
effort.

I am confident that I can solve any possible problem when I encounter a new situation. 1------ -3 4o 5
I believe that I can apply a plan while implementing it in order to solve my problem.  E— o J— /I 5
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Statement Rating

Dreams inspire me to carry out the most important projects.  PE—— jpJE—  JR— /B 5
I rely on my intuition and my sense of what is right and wrong when I look for a solution to a [------ 2---m- 3o 4o 5
problem.

When I face a problem, I pause before moving on to another topic and think it over carefully. [------ 2----- 3 4o 5
I like taking part in collaborative learning with friends from my group. 1------ 2------ 3------ 4o 5
In collaborative learning, I believe that I achieve, or will achieve, more successful results l------2-m- 3o 4o 5
precisely because I work in a group.

I like solving problems related to group projects together with friends in collaborative learning. 1------ 2------ 3-em- 4o 5
More ideas emerge in collaborative learning.  P— jpJ— J— Y/ I—— 5
I am able to make regular plans for solving complex problems. I--—--- 2------ 3--—--- 4------ 5
Trying to solve complex problems is great fun.  [E— p— [ J— Y/ . 5
I am willing to learn difficult things.  [— pJ—  J— Y/ 5
I am proud of being able to think with great precision.  p—— J— i JR— Y/ I 5
I use a systematic approach when comparing the available options and making decisions. 1------ 2------ 3--mm- 4o 5
I have difficulty picturing the solution to a problem in my head. 1------ 2------ 3o e 5
I have difficulty knowing where and how I should use variables such as X and Y when solving a 1------ 2---m-- 3-em- 4ommm- 5
problem.

I cannot apply the planned ways of solving a problem consistently and step by step. l------ 2---mm- 3o L 5
I cannot come up with many options when thinking about possible ways of solving a problem. 1------ R 3o 4o 5
I cannot develop my ideas in a collaborative learning setting. | EE——— J—  JE— Y/ I 5
I find it hard to learn something together with friends in collaborative learning. 1------ 2----- 3--mm- 4o 5

KpaTKOE N3J102KCHUE COACP2KAHUA CTATHU HA PYCCKOM fA3bIKE

Beenenue

BoiuucnurenbHoe  mbinuienue  (BM)  — 910
OOIIEIMCITUTUIMHAPHBIN, CTPYKTYPUPOBAHHBIN ITOAXOM K
peIIeHIO 3a/1a4, OCHOBAHHbBIN Ha KOMITBIOTEPHBIX HayKax 1
BKJIIOYAIOIIMIA IEKOMITO3UIIMIO, pacTIO3HABAHUE ITaTTEPHOB,
abCTparMpoBaHMe M aJTOPUTMUYECKOE MBILIIICHUE IS
(opMyIMpPOBaHUST TIOIIATOBBIX PEIIEHUH, MCIOJTHUMBIX
YeJJOBeKOM WM MammrHoi. BM coriacyercst ¢ BBICIIMMU
KOTHUTUBHBIMU IpolieccaMu (HaIpuMep, YpPOBHSIMHU
aHaJM3a M TBOpYeCTBA B TakKcoHomuu biyma) u
KJIACCMYECKMMU 3TallaMu pelIeHusT 3agad M Bce dalle
MPU3HAETCS HEOOXOIMMBIM HE TOJIHKO BIIPOTPaMMUPOBAHKH,
HO M B JAPYIMX NUCHUIUIMHAX. DMMIUPUYECKUE NaHHBIE
MOKAa3bIBAlOT, YTO paHHee OOy4YeHHE MPOrpPaMMUPOBAHUIO
JaeT U3MepUMBbIii ipupocT BM y neteit, 4yTo 000CHOBBIBACT
e€ro WMHTEerpalnuilo B 00pa3oBaHME JUIS ITOATOTOBKH
00YJaIOIIUXCS K CIIOXKHBIM, TEXHOJIOTMYECKM HACBIIIICHHBIM
cpenaM. XoTsd KOMIIOHEHThI BM  KoHIeNnTyaabHO
pa3IMYMMbI, CYIIECTBYIOIINME OILIEHOYHBIC IIKaJIbl YacTo
M3MEpSTIOT OoJiee IIMPOKHE KOHCTPYKTHI, TIPEACTABIISAS 3TH
KOMITOHEHTBI UMIUTMLIMTHO, a HE Uepe3 CIIeIIMaTM3UPOBaHHbIE
MOMAIIKAJbI C IBHBIM MOACYETOM OaJLIOB.

CoBpeMeHHbIE HayKa BbIAeNsIeT B CTpykKType BM
HECKOJIBKO B3aMMOCBSI3aHHBIX KOMITOHEHTOB.
HexoMmmosuius MpearnoaraeT pasoreHue CIoXHON 3agaun
Ha OoJiee MEJIKME W YIpaBJISIEeMble YacTH, 4TO O0Jierdaer
MMOHMMaHMWe 3a7a4u M BblIeJIeHHe KOHKPETHBIX Ioa3aaay.
PacriozHaBaHue TIaTTEPHOB CBS3aHO C BBISIBICHUEM
TMOBTOPSIIOIINXCS 3aKOHOMEPHOCTE!l M CXOJACTB MEXIy
3agayaMy M TI03BOJISIET TIEPEHOCUTh HallIeHHBIE PEIIeHUs

Ha HOBBIE cUTyalluu. AOCTparmpoBaHWE COCTOUT B
OTOpAacChIBAaHMM  HECYIIECTBEHHOW WHGOpMau U
BBIJICIEHU Y KJTFOUEBBIX 3JIEMEHTOB 3aJa4u.
AJNTOPpUTMUYECKOE MBILUIEHUE MPEAIoiaraeT MoCTPOeHUe
YHOPSIOYEHHON MOC/IeA0BATEIbHOCTH 1IaT0B, MPUBOISIIEIH
K PELIEHUIO W JIOMYCKAIOIIEH UCTIOTHEHNE Y€TIOBEKOM WIIN
MamuHOW. OlleHKa pelIeHusT 3aMbIKaeT 3TOT IUKII,
TTO3BOJISISI COTOCTAaBUTH aJIbTEPHATUBHBIE BapMaHTBI 10
3 (HEKTUBHOCTU U KOPPEKTHOCTH.

[Ikasbr camoonieHk BM 9KOHOMWYHBI 1 TPUMEHUMBbI
B MacCOBBIX OIIpOcaX, OJHAKO WX TICUXOMETpUYECKUe
CBOICTBAa YYBCTBUTEJIBHBI K SI3BIKOBOMY M KYJBTYPHOMY
KOHTEKCTY, TO3TOMY TI€PEHOC WHCTPYMEHTa B HOBYIO
MonyJsLuio Tpebyet 00s13aTesibHOM TTpoBepku. B Poccun
BAJIMIUPOBAHHBIX PYCCKOS3BIYHBIX IIKAJI CAaMOOIIEHKH
BM nipakTuyecKku HeT, YTO OTPaHUIMBAET COITOCTABUMOCTh
POCCUICKHUX JJAHHBIX C MEKITyHAPOIHBIMHU.

Boi6opka u MeTobI

BuccnenoBaHnM y4acTBOBAIM OTTBITHBIE IIPOTPAMMUCTHI
U CTYJCHTBI HAITpaBJICHWIA, CBSI3aHHBIX C KOMITBIOTEPHBIMU
HayKaM#; cOOp NAHHBIX MPOBOAMIICS B COOTBETCTBUM C
STUYECKUMU CTaHIapTaMy (AHOHMMHBIN cOOp MaHHBIX [T
HECOBEPIIEHHOJIETHUX, A00pOBoOJbHOE YydacTue; APA,
2017; BERA, 2018). M3 167 mepBoHaYaJbHbIX OTBETOB
ObLTH WCKJTIOUEHBI YYaCTHUKU c OTIBITOM
MPOTpaMMUPOBAHUST MeHee 6 MecsilieB, B pe3yjbTare
UTOrOBasi BbIOOpPKa cocTaBwia 148 yenoBek (cpeaHuUi
Bo3pacT — 20,7 roma, SD = 5,7; 75% — myxauHsl). g
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OIIEHKY BBIYUCIUTEIHHOTO MBIIIIEHWST, HABBIKOB PEIICHUSI
3a7a4 U COTPYAHMYECTBA HCIOJIb30BaJICS 48-MYyHKTHBII
OMpPOCHUK ¢ MiKajaoi Jlalikepra (5-OajyibHas 1uKaaa)
BMeCTe co cOopoM Jemorpamyeckux JAaHHBIX (BO3pacT,
BeIylllass pyKa, OIBIT IPOrPaMMUPOBAaHUSI B Mecslax,
MPUHAJIEXKHOCTh K OpraHu3aluu). bBoJIBITMHCTBO
YYaCTHUKOB  COCTAaBWJIM  CTYHEHTBH  POCCHHCKOIO
(denepanmpHoro yumsepcuteta (81,1%); cpemHUWIA OITBIT
nporpammupoBaHusi — 4,2 roga (SD = 4,8), Haubosnee
MpeanoYTUTEbHBIM SI3bIKOM ObLT Python.

Ilpu oTGOpe MHCTPYMEHTOB OBLIO PACCMOTPEHO
6osee 21 mkanbl. Bkaoyanucs MKaabl, TyHKTbl KOTOPBIX
MPSIMO COOTHOCSITCS € KITIOYEBBIMU KOMITOHEHTaMu BM,
OMMPAIOTCS Ha CYIIECTBYIOIINE TEOPETUUYECKHUE PaMKH,
MMOJTBEPXKIEHBI SMITUPUIECKU, CHOPMYTUPOBAHBI SICHO
W JOTyCKAIOT aJamlTalyio K Pa3JIMIHbIM KyJbTYPHBIM
KOHTEKCTaM; NCKIIIOYIUCh IIKAJIbl C HEOMHO3HAYHBIMU
WY OyOJIMPYIOLIMMHU OPYT ApYyra MyHKTaMU, a TaKKe He
MPOBEPSIBIINECS Ha BAJTUIHOCTh M HAaZIeXKHOCTh. [TepeBon
BBITIOJIHSJICS METOAOM OOpaTHOro mepeBoda: Ui
KaXIOW IIKaJbl IMPUBJIEKAIUCH JBa HE3aBUCUMBIX
MepeBoMUMKa, IMPSIMON TIepeBOJ 3aTeM TePEeBOAUICS
00paTHO CIEMaTUCTOM, HE 3HAKOMBIM C OPUTUHAJIOM,
MOCJIe Yero BEPCHU COIOCTABISUIMCH JUISI BBISIBICHUS
pacxoxaeHuit. CoaepxaTelbHO CHeUUMOUUYHBIX s
KYJAbTYpbl TYHKTOB, TpEeOYIOIIUX CYIIECTBEHHOM
mepepaboTKU, BBISIBJICHO HE OBLIO; OTACIbHBIC IMYyHKTHI
moTpedoBaNIM JIEKCUUYECKUX pEIIeHU ¢ ydeToMm
KyJbTYPHOTO KOHTEKCTA.

O0paboTKka JaHHBIX M OlLEHKa HaaeXHOCTU
(a Kponbaxa) BeirosHeHbl B RStudio (Bepcus 2024.10.1)
Ha s3biKe R (Bepcus 4.4.2), sxcriopaTopHbIil akTOPHBIN
aHaliM3 — C nomMolublo maketa psych (Bepcusi 2.4.3),
KoHbUpMaTOpHBIE — Ha s13bIke Python (Bepcus 3.13.1) ¢
Ucrnoab30BaHUeM OubaMoTeku semopy (Bepcusi 2.4.1).
EFA BBITOJIHSICS METOIOM IJIABHBIX OCeil ¢ OOJIMYECKUM
BpallieHueM (oblimin), yuciao ¢hakTopoB ONMPeaesaioch Mo
rpauKky KaMEHUCTOU OChIMM, a KadyeCTBO Mojejei
oueHuBasioch no uHaekcam RMSEA (<0,08), CFI (=0,90)
u TLI (= 0,90).

PesyabTaThl

C MoMoIIbl0 3KCIUIOPAaTOPHOTO U KOH(MUPMATOPHOTO
(bakTOopHOTO aHaNMM3a MOATBEpXKJIEHA 4YeThbIpexdaKTopHas
CTPYKTypa o0beAMHEeHHOTO MHCTpyMeHTa. Tect Baptierra
6buT 3HauMM, 3HaYeHrss KMO 6putn agekBatHbiMU (0,76—
0,82). Ilpu paszgenbHoM aHanu3e EFA BbeigBMIa oauH
dakrop mnsg Ikanel 1 u Tpu dakropa mig lkansr 2,
OITHAKO TPU COBMECTHOM aHaiau3e emerged BO3MOXKHO
OoJiee 4yeTKoe YeThIpeX(haKTOPHOE pellieHre C TPUeMIeMOit,/
XOpollleli BHYTpeHHell coriacoBaHHOCTbIO (o KpoH-

6axa = 0,76—0,89). [TIlyHkTel ¢ (HaKTOPHBIMU
Harpy3kaMi < 0,40 1 o61rHocTsIMU h? < 0,25 ObLTU OTMEUYEHbI
JUTS UCKJTIOYEHMUS. YeTtripe dakTopa ObLIU

WHTEePIPEeTUPOBaHbl Kak «CucTeMaTudeckoe pelleHue
3anay», « [pyaIHOCTU B MpoOLECCEe pelIeHus 3aaady» (00paTHO

KOIUPOBaHHBIE), «CKIIOHHOCTb K COBMECTHOMY OOYYEHUI0»
U «YBEpPEeHHOCTh B MAaTEMAaTUYECKUX CIIOCOOHOCTSX U
manupoBannn». KDOA (KondupmaropHsiit MakTopHBIM
AHanu3) mokasajl, UTo 4YeThIpex(aKTopHas MOJEb Jydllle
COOTBETCTBYET NAHHBIM, YeM OJHO- WU ABYX(aKTOPHBIE
anprepHatuBbl (HUxe RMSEA, Boime CFI/TLI), xots
00111ee COOTBETCTBUE HE ObLIO UIEATbHBIM.

3nauenuss KMO cocraBuau 0,82 mrg Ilkansr 1, 0,76
qutst L kanet 2 1 0,76 11st 00beAMHEHHOTO Habopa MyHKTOB.
BHyTpeHHSsIsT cortacoBaHHOCTh cocTaBuiaa o = 0,86 mis
eauHCcTBeHHOro (akrtopa kansr 1; 0,82, 0,84 u 0,76 mis
tpex ¢axkropoB kanwr 2; 0,89, 0,84, 0,78 u 0,77 nusa
yeTblpex (PaKTOpOB OObEeAMHEHHON IKadbl. I[TyHKTHI
Ql 1, Q4 1, Q15_1, Q17_1, Q21 2, Q26 2, Q31 2,
Q38 21 Q39 _2mnokaszanu Harpy3ku Huxe 0,40 1 001IHOCTH
h? < 0,25 u ObUIM PEKOMEHAOBAaHblI K UCKIIOYEHUIO.
CormoctaBieHue Mofeneil Aajo CAeAyIolue WHACKCHI:
oaHopakrtopHass — RMSEA = 0,070, CFI = 0,844,
TLI = 0,832; nByxdaxktopHasd (ucxogHas) —
RMSEA = 0,067, CFI = 0,854, TLI = 0,843;
yeTblpexdakTopHass — RMSEA = 0,058, CFI = 0,895,
TLI = 0,881.

3akio4yeHue

B nmanHOM wuccliemoBaHWUM C  MCIOJIb30BaHUEM
TICUXOMETPUIECKNX METOIOB PAacCMaTPUBAIOTCS TTPOOEITBI
B TOHMMAHWUU BBIYMCAUTENIBHOTO MbiluieHUus (BM),
0COOEHHO B HEIOCTATOYHO M3YUYEHHBIX PETMOHAX, TaKWX
kak Poccuss. KomOuHMpoBaHHas 1IKajla BbISIBUJIA
HaJIeXXKHYI0 YeThIpeX(aKTOPHYIO CTPYKTYPY C BBICOKOM
BHYTpeHHel cortacoBaHHOCThIO (anbpa KpoHbaxa —
0,77—0,89), uro moaTBepxKAaeT ee 3(PPEKTUBHOCTDL s
U3MEPEeHUs pa3IMIYHbIX KOHCTPYKTOB BM.

Hame wucciaenoBaHue MpoOAeMOHCTPUPOBAJIO, YTO
MpSIMOM TIEPEHOC HMCXOMHBIX KAl Ha POCCUMCKYIO
BBIOOPKY HE COXpaHSIeT UX IMepBOHAYAIBHYIO (DAKTOPHYIO
cTpykTypy. OnHako npemioxkeHHas 4-(akropHast MOIEb,
MOJATBEPXKIEHHAsT pe3yJbTaTaMu KOHOUPMATOPHOTO
daxropHoro aHanuza (RMSEA = 0,058; CFI = 0,895),
JIEMOHCTPUPYET XOpOIllee COOTBETCTBUE JJaHHBIM U
BBICOKYI0O BHYTPEHHIOIO COTJIaCOBAHHOCTh. Takum
00pa3oM, Mbl PEKOMEH/IyeM UCITOJIb30BaTh JOPAOOTaHHYIO
KOMOMHUPOBAaHHYIO IKady wu3 39 myHKTOB (Iocie
UCKJIIOUeHUS 9 TYHKTOB C HU3KUMHM (DAKTOPHBIMU
Harpy3kamMu) KakK HaJeXHBI WHCTPYMEHT JIsI OICHKU
CaMOBOCIIPUSTUSI acmieKToB BM y pyCCKOSI3BIYHBIX
MPOTPAaMMUCTOB U CTYJIEHTOB.

PesynbraThl cienyeTr WHTEpPIpPeTUPOBATh C yYETOM
OrpaHUYEHMI: BBIOOPKA OblTa IMPEUMYIIECTBEHHO
CTyIeHUYEeCKO M HecOalaHCHMPOBAaHHOW TIO TMOJy, a
CaMOOIIEHOUHBIN (opMaT oOTpaXxaeT IMpeaCcTaBICHMS
pPECIOHIEHTOB O coOcTBeHHOM BM, a He ycneumHoCTb
pemeHus1  3amady. JanbHeilmue — WccilIegOBaHUS
11eJIECO00PA3HO HAMpPaBUTh Ha JOPAOOTKY (GOPMYIUPOBOK
IMyHKTOB C HU3KMMU Harpy3KaMu 1 Ha ITPOBEPKY CTPYKTYPbHI
YTOUHEHHOU IITKaJIbl HAa HE3aBUCHUMBIX BEIOOPKAX.
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Ilpuaoxncenue

Bo3spacT (monHbIX 1eT):

OIBIT MPOrpaMMUPOBAHUS B TOAAX):

JI10OMMBIii S13bIK TPOrpaMMUPOBAHUSI:

CpenHsist OlIeHKa 3a IIPEIMEThI, CBSI3aHHbBIC C IIPOrPaMMUPOBAHUEM:
ITon: K M

HdomuHaHTHas pyka: JI 11

IlIxana Beraucaurensnoro Mumtennsi (LIIBM)

IMoxaiyiicTa, oleHUTe CTeIlleHb Baimero corimacusi ¢ KaxXmbpIM yTBepxkmeHueM. McronpsyiiTe mkamy, roe «I» —

«Kamezopuuecku He co2aacen(na), a «5» — «noanocmolo cozaacen (Ha)».

IlIkana 1 (Tsai, M.-J. et al., 2021)

YTBepKueHue OneHka
51 0OBITHO paccMaTpuUBAlo 3a/1avy ¢ OOIeil TOUKW 3peHUs, a He COCPENOTaunBaIOCh Ha TETAJISIX 1------ 2----- 3 4 5
$1 0OBIYHO JTyMar0 O B3AaUMOCBSI3SIX MEXKITY Pa3IMUHBIMU 3a1a4aMu | [—— fJ— K J— Y/ 5
S 0OBIYHO CTapaloCh HANTH KITIOUEBBIE STATTbl 3a1a4l  [— R  J— /I 5
$1 0OBIYHO cTapaloch aHAIM3MPOBATh OOIIME MATTEPHBI MEXIY Pa3AMYHbIMU MPOOJIEMaMU 1------ 2------ 3-ee- 4o 5
Sl 0OBIYHO aYMato, BO3MOXKHO JIM Pa3OXUTh 3a/1a4y Ha COCTaBHBIE YaCTH 1--——--- 2mmmeem R JE— 7/ R 5
$1 0OBIYHO JyMalo O CTPYKTYpE 3a1ayu  PE— J—  JR— /I 5
$1 0OBIYHO JyMato 0 TOM, Kak pa30ouUTh OOJIBIIYIO 331a4y Ha HECKOJIbKO METKUX [------ 2-—-—-- 3o 4o 5
S nmpuBbIK(J1a) pa3pabaTbiBaTh MPOLIEAYPHI PELLICHHUS 1Al 3a 11arom 1------ 2---mm- R 4o 5
$1 0ObIYHO cTaparch HalTH 3 GEKTUBHBIC PEIICHUS IS 3aJaUu l----- J— R J— /I 5
51 0OBIYHO CTAapalOCh U3JIOXKUTD 1LIATH PELLIEHUS ) EE—— J—  JE— Y/ I 5
$1 0OBIYHO CTapaloCh BBISICHUTD, KaK Peain30BaTh PellieHre 3a1auun  EE— R  J— Y/ 5
41 ckJIOHEeH(Ha) HAXOINUTh MPABWJIBHOE PEIIEHNE TPOOIEMbI l------ - 3o 4 5
$1 06BIYHO AyMal0 O HAWJTYYILEM PELUEHUU JJISI TPOTrPaMMBbl  Ee— f—— K J— Y/ B 5
S 0OBIYHO cTapaloch HailiTu Hanbosee 3(pheKTUBHOE pellieHe ISl TPOOIEeMbl | R [ JEm— Y/ I 5
51 0OBIYHO JyMato 0 OBICTPOM PELICHUU MPOOIEMbI  EE—— J—  JE— Y/ B 5
41 ckoHeH(Ha) pelraTh HOBYIO 3aa4y, OCHOBBIBAsSICh Ha CBOEM OTThITE | [—— fJ— K J— Y/ 5
$1 0OBIYHO CcTaparOCh UCIOIB30BATh OOIMIA MOAXO IJIsl PEIIeHUST pa3IMYHbIX 3a1a4 [------ 2--—m-- 3o E 5
$1 0OBIYHO JyMalo 0 TOM, Kak TPUMEHUTh pelleHUe K APYTUM 3aa4am 1------ 2------ R G 5
41 0OBIUHO cTapaloCh MPUMEHUTh 3HAKOMOE PellIeHUE I pellieHUsT OOIbIIero KojauyecTna 3agay | 1------ 2--—m- 3o e 5
Illkana 2 (Korkmaz, O. et al., 2017)
YTBepKIeHue OneHka

MHue HpaBATCA JIIOAU, KOTOPbIC YBEPEHLI B OOJILIIIMHCTBE CBOMX peIHeHI/Iﬁ

MOBCEAHEBHOM XKMU3HU.

MHe HpaBATCS IO, KOTOPbIE PEaTMCTUYHBI U HEUTpaJIbHBI B OOIIEHUN [----2---- 3----4--—- 5
S Beplo, 4YTO MOTY PEIIUTh OOJBIIMHCTBO MPOOJIEM, C KOTOPBIMU CTATKUBAIOCh, €CJIA Y MEHS 1----2---- 3----4---- 5
OyIeT JOCTATOYHO BPEeMEHU W eCIIU sI TIPUJIOKY YCHITUS

YV MeHs ecTb YOeXXIeHHUe, UTO 51 CMOTY PELIUTh JII0Oble BO3MOXKHBIE TTPOOJIEMbI, KOTAA 51 CTaIKK- 1----2---- 3eeegeeem 5
BalOCh C HOBOW cUTyaluen

41 Bepto, YTO CMOTY NPUMEHUTb TUJIaH B IIPOLIECCE €r0 pealM3allii ISl pellieHs] CBOel MPpobaeMbl 1----2----3----4---- 5
MeuTbl BIOXHOBJISIIOT MEHSI Ha pealu3aliMio CaMbIX BAXKHBIX MIPOEKTOB 1----2---- 3-—--4---- 5
41 mojaraioch Ha CBOIO MHTYHUILIMIO U OILYIIEHUE «IIPABUILHOTO» U «HETIPABUILHOTO», KOTIA UIILY 1----2---- 3 5
pelieHue mpoodIeMbl

Korma s crankuBaroch ¢ Ipo0IeMoii, s Ieato may3y, Ipexkie 9YeM MepelTH K Ipyroi TeMe, 1 1----2---- 3-—--4---- 5
BHUMATEIbHO OOIyMBIBAIO €€

41 Mory cpa3y e OoIpeaenuTh ypaBHEHHUE, KOTOPOEe TMPUBEIET K PEIICHUIO 3a1a49u. I----2---- 3-—--4--—- 5
4 cunraro, 4TO Yy MEHS €CTh 0COOBII MHTEPEC K MaTEMaTUUYECKUM TTPOLIECCaM. [----2---- 3----4--—- 5
S nymatro, 4To Jiydllle ycBalBarO UHCTPYKLIMM, COCTABJIEHHbIE C UCMOJb30BaHUEM MaTeMaThye- 1----2---- 3-—--4---- 5
CKHX CUMBOJIOB U TTOHSITHIA.

51 Beplo, 4TO JIETKO YJIaBAMBAIO B3aMMOCBSI3b MEXAY (urypamu. 1----2----3----4--—- 5
S Mory MaTeMaTU4YeCKM BbIPa3UTh CIIOCOOBI pellIeHUS MPO0JeM, ¢ KOTOPHIMHU CTaJIKMBAIOCh B 1----2---- 3-—--f- 5
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YTBepKueHue OneHka

41 Mory ripeoOpa3oBaTh YCTHYIO MaTeMaTHUECKYIO 3a1a4y B U@ POBOii hopmat 1----2----3----4----5

MHe HpaBUTCS y4aCTBOBATh B COBMECTHOM OOYyYEHUU C APY3bSIMU U3 TPYIIIbI l----2----3----4----5

B coBMecTHOM 00ydYeHUU 5T CUUTAIO, YTO JOCTUTAIO WJIM OyIy JOCTUTaTh 00Jee YCIEUIHbIX l----2----3----4----5
pe3yJIbTaTOB MMEHHO ITOTOMY, YTO paboTato B IpyIIITe.

MHe HpaBuUTCS peliaTh 3aJa4u, CBsI3aHHbIE C TPYIIOBBIMU MPOEKTAMU, BMECTE C IPY3bsIMU B 1----2----3----4----5
paMKax COBMECTHOTO 0OyUYeHUsI

B coBMecTHOM 00ydyeHUU BO3HMKAET OOJIbIIe WS 1----2----3----4----5

Sl yMe1o cocTaBIISITh peryJisipHbIe TJIaHbI IJIs1 pELIeHUs CI0XKHBIX ITpo0iemM 1----2----3----4----5
[TeiTaThes peniaTh CIOXHBIC 3a1a41 OUEHb BECEJIO 1----2----3----4----5

$1 TOTOB YUUTBHCS CJIIOXKHBIM BelIaM 1----2----3----4----5

S TOpKyCh T€M, UTO YMEIO MBICJIUTh C OOJIBLION TOYHOCThIO l----2----3----4----5

S ucnosb3ylo cucTeMaTUueCKuii MOAXOA MPY CPaBHEHUM JOCTYIMHBIX BAPUAHTOB U IMIPUHSITUU l----2----3----4----5
peleHui

VY MeHSs1 BOBHUKAIOT TPYAHOCTH C IEMOHCTpALIMeil peleHust MpooieMbl B CBOEH ToJioBe 1----2----3----4----5

Y MeHs BO3HMKAIOT TPYIHOCTHU C TeM, TAe M KaK 51 JOJKeH(Ha) UCMOIb30BaTh MepeEMEHHBIE, 1----2----3----4----5
Takue Kak X 1 Y, TIpu pellieHUuU 3a1a9u

41 He Mory TOCIeTIOBaTEIbHO W TIOCTEIIEHHO TTPUMEHSITh 3aIlJIAHMPOBAHHbBIE CITOCOOBI PEIIeHUS 1----2----3----4----5

41 He MoOTy TIpMIyMaTh MHOTO BapMAHTOB, Pa3MBIIILISIS O BO3MOXKHBIX CITOCO0AX PeIIeHHUs IPOOIeMbI 1----2----3----4----5

Sl He MoTy pa3BUBaTb CBOM UAEH B YCIOBUSX COBMECTHOTO OOYUEHUS l----2----3----4----5

MHe TsKeJIo YYUThCSI YeEMY-TO BMECTE C APY3bsIMU B paMKaX COBMECTHOIO OOyUYeHUs 1----2----3----4----5

Information about the authors
Kristina A. Nikiforova, Postgraduate Student, Sirius University of Science and Technology, Sirius, Krasnodar region,
Russian Federation, ORCID: https://orcid.org/0009-0000-4302-4406, e-mail: kkrisinger1990@gmail.com

Sofya P. Kulikova, PhD in Neuroscience, Associate Professor, Head of the Center for Cognitive Neuroscience, National
Research University Higher School of Economics, Perm, Russian Federation, ORCID: https://orcid.org/0000-0002-7079-
1018, e-mail: spkulikova@hse.ru

Tatiana O. Platonova, Junior Researcher, «Tomsk State University», Tomsk, Russian Federation, ORCID: https://orcid.
org/0009-0009-0420-3845, e-mail: Platonova-cog@yandex.ru

Valeriia A. Demareva, Candidate of Science (Psychology), Associate Professor, Head of the Cyberpsychology
Laboratory, Lobachevsky State University, Cyberpsychology Department, Nizhny Novgorod, Russian Federation,
ORCID: https://orcid.org/0000-0002-3228-9289, e-mail: kaleria.naz@gmail.com

Hugpopmauus 06 aemopax

Kpucmuna Andpeesna Hurxugoposa, acnupanT, Hayuno-TexHomormueckuii yHuUBepcuteT «Cupmyc» (AHOO BO
«Yuausepcuter “Cupuyc”»), nrr. Cupuyc, KpacHomapckuii pervos, Poccuiickast @enepanus, ORCID: https://orcid.
org/0009-0000-4302-4406, e-mail: kkrisinger1990@gmail.com

Cogos Ilemposna Kyauxosa, noxtop dhuinocodun (PhD) B o61acTt HelipoHayK, TOIEHT, pYKOBOAUTENb, LIeHTp KOTrHM -
TUBHBIX HelipoHayK, HalmmoHaIbHBIN HCCIenOBaTeIbCKUI YHUBEPCUTET «BrIciias mkona skoHoMuK» (PIAOY BO
«HWY BIIIB»), Ilepmpb, Poccuiickaas Pemepanms, ORCID: https://orcid.org/0000-0002-7079-1018, e-mail:
spkulikova@hse.ru

Tamesina Oneeoena Ilhamornosa, MTagIIiA HaydHbBINA COTPYIHMK, TOMCKUI rocynapctBeHHbIi yHuBepeuteT (PIAOY BO «HU
TI'Y»), Tomck, Poccuiickas ®enepaimst, ORCID: https://orcid.org/0009-0009-0420-3845, e-mail: Platonova-cog@yandex.ru

Banepus Anexceesna llemapesa, KaHAMIAT IICUXOJIOTMYECKUX HAYK, TOLIEHT, 3aBeaylollas JabopaTopueil KubepIricuxoso-
rum, HauunoHanbHbIN nccaenoBarebcknii Huskeropoackuii rocyaapctBeHHbIN yHuBepeuTeT umeHu H. 1. JlobaueBckoro
(®IrAOY BO «HHI'Y um. H. M. Jlo6aueBckoro»), Huxxnuii HoBropon, Poccuiickas @eneparmsi, ORCID: https://orcid.
org/0000-0002-3228-9289, e-mail: kaleria.naz@gmail.com

Contribution of the authors
Nikiforova K.A. — writing original draft, conceptualization, data collection.

Kulikova, S.P. and V.A. Demareva — review and editing.
Platonova T.O. — data analysis.

Bxaao aemopos
Huxudopopa K.A. — HammcaHue TeKCTa CTaTbW, KOHLIETITyaIM3alus, cOOp TaHHBIX.

112



Huxkudoposa K.A., Kymukosa C.I1., Nikiforova K.A., Kulikova S.P.,

ITnatonosa T.O., lemapesa B.A. (2026) Platonova T.O., Demareva V.A. (2026)
Apanranys v BaluJalys IByX IIKajd OLEHKHM. .. Adapting and validating two computational thinking scales...
CoBpeMeHHas 3apy0exxHast ICUXOJIOTUs, Journal of Modern Foreign Psychology,
15(3), 98—113. 15(3), 98—113.

Kynukosa C.I1., lemapeBa, B.A. — pelieH3upoBaHUE U pelaKTUPOBaHNE.
ITnatonosa, T.O. — aHaIWUTHKA TaHHBIX.

Conflict of interest
The authors declare no conflict of interest.

Kongpauxm unmepecos
ABTOpBI 3asIBJISTIOT 00 OTCYTCTBUU KOH(MINKTAa UHTEPECOB.

Ethics statement

Written informed consent for participation in this study was obtained from all participants (or from legal guardians for par-
ticipants under the age of consent). Data were collected anonymously, and participation was voluntary. The study was
conducted in accordance with established ethical standards for psychological and educational research (American
Psychological Association, 2017; British Educational Research Association, 2018).

Jlexaapauus 06 smuke

ITucbMeHHOE MHGOPMUPOBAHHOE COTVIACKHE HA yYaCTHE B MCCIIEOBAHUH ObLIO ITOJIYYEHO OT BCEX yYaCTHUKOB (a B Cllydae
HECOBEPILIEHHOJIETHUX — OT X 3aKOHHBIX MpenctaBuTeseit). COop maHHBIX TPOBOAWICS aHOHUMHO, yJ4acTUE B UCCIIENO0-
BaHUU OBLIO JOOPOBOIBHBIM. KcciaemoBaHue BBHITOJIHEHO B COOTBETCTBUM C 3TUYSCKMMU MPUHLIMIIAMU TICUXO0JI0TUYe-
CKMX M TMemarormyeckux ucciegoBaHuii (American Psychological Association, 2017; British Educational Research
Association, 2018).

TToctynuna B pepakiumio 21.02.2025 Received 2025.02.21.
IMocrynuia mocne peuensuposanus 23.05.2026 Revised 2026.05.23.
[punsra K my6mkauuu 22.07.2026 Accepted 2026.07.22.
Ony6rkoBana 30.09.2026 Published 2026.09.30.

113



