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The article presents a comparative analysis of the self-assessment of cognitive competencies among
future teachers in Kazakhstan and China. The study covers four interrelated areas: cognitive adaptability,
confidence in critical thinking and problem-solving, intercultural competence, and digital learning experience.
A mixed comparative research design was employed, involving 240 prospective teachers, including 120
students from Kazakhstan and 120 students from China. Validated self-report instruments were used to
assess cognitive flexibility, critical thinking, problem-solving orientation, intercultural sensitivity, and
perceptions of digital learning. Quantitative data were analyzed using descriptive statistics, an independent-
samples t-test, and the x? test, while qualitative data were analyzed using thematic analysis.

The results revealed statistically significant differences between the two groups across the indicators
examined. Chinese participants demonstrated higher self-reported levels of cognitive adaptability, confiden-
ce in critical thinking and problem-solving, intercultural competence, and perceived effectiveness of digital
educational technologies. At the same time, the findings reflect differences in the participants’ perceived
competencies and educational experiences and should not be interpreted as evidence of objectively higher
cognitive abilities or the overall superiority of one national teacher education system over the other. The
findings highlight the importance of further developing reflective, problem-based, intercultural, and digital
learning in contemporary teacher education.

Key words: cognitive adaptability, critical thinking, cross-cultural competence, digital learning, teacher
education.
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Jlu E.[l. — nedaecoauka rblribiMOapbiHbiH KaHOUOambl, Mekmerike deliHai xeHe bacmaybiw binim bepy
KagheOpachiHbiH MeHeaepyuwici, Axmem bBbalmypceiHynbl ambeiHOafbl KocmaHal eHiprik yHusepcumemi,
Kocmanali K., KasakcmaH Pecnybnukacei.

Makanada KaszakcmaH meH Kbimatidarbl 6onawak rnedacoemapObiH KO2HUMUBMIK Ky3bipemmepiH
63iHOiK baranaybiHbiH callbiIcmbIpMalibl epeKwesikmepi Kapacmblpbiiadbl. 3epmmeyde Ko2HUMUBMIK
beliimOenziwumik, cbiHU olnay xoeHe rnpobrnemanapobl wewyse O0eceH CeHiMOinik, ModeHUemaparbiK Ky3bi-
pemminik xeHe UUQPIIbIK OKbIMy maxipubeci cuskmbl mepm e3apa 6alinaHbicmbl 6arbim KamMmbiiobl.
3epmmeyde apanac adicmi canbicmbipmarbi OusaliH KondaHbinblr, ofaH KaszakcmaHHaH 120 xeHe Kbimadi-
OaH 120, bapnbirbl 240 6onawak nedazoz kambicmbl. KoegHumusmik ukemoinikmi, ceiHu odnay 6elimoinieir,
npobnemanapdbl wewy 6ardapbiH, ModeHuemaparsbiK ce3iMmarnlbiKkmbl XoHe YugpribiK OKbimyObl Kabblsi-
OayObl baranay ywiH eanudmernezeH 63iHOIKk ecen bepy Kypanlapbi natdanaHblndbl. CaHObIK Oepekmep
cunammamarnblk cmamucmuka, mayesci3a maHOaynapra apHanfaH t-kpumepuli xoHe X2 Kpumepudi
apkblnbl, an cananbiKk 0epekmep makbipbinmblK manday adicimeH eHOendi. Hamuxenep sepmmenzeH Kep-
cemkiwmep 6olbIHWa eki morn apacbiHda cmamucmukarnblK MaHbI30bl alibipMmawlbliibikmap 6ap eKeHiH
Kepcemmi. KbimalinbiK KambICywhblnap KoeHumusmik 6edimOenziwimik, cbiHuU olnay xaHe rnpobrnemanaposi
wewyese 0OezeH ceHiMOirik, MadeHUemaparsblK Ky3blpemminik xoHe uyugprblk 6inim 6epy mexHornoaus-
napbiHbiH KabbindaHambiH muimdiniei 6olbIHwWa xofapbl 63iHOIK baranay KepcemkiumepiH Kepcemmi.
CoHbimeH bipee 6yn Homuxenep KambicyuwbinapobiH KabblndalimbiH Ky3bipemmepi meH 6irim 6epy maxipu-
benepiHdeai alibipmawbliibikmapObl Kepcemedi xoHe KoeHumusmik kKabinemmepdiH obbekmusmi mypde
JKOFapbl eKeHiH Hemece ynmmeblK nedazoeaukanbiK biniv 6epy XydenepiHiH GipiHiH xannbl apmbIKWbIIbIFbIH
OGenendelimiH Hemuxe pemiHde myciHOipinmeyi muic. 3epmmey Homuxxenepi bonawak rnedazoemapibi
Oasipnayda pecpriekcusmi, npobremarnsik-barsimmarnraH, MedeHuemaparblKk XoHe UugpriblK OKbimy
macindepiH o0aH api OambimydbiH MaHbI30birbifbiH Kepcemedi.

TyiiiHdi ce3dep: kosHumuemik 6edimoeneiwmik; cbiHU olinay; mMedeHUemaparsbiK Ky3blpemmifik;
yugprbik oKy, nedazoe dasipray.
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B cmambe nipedcmasneH cpasHUMeribHbIU aHanu3 caMOOUEHKU KOZHUMUBHBIX KoMremeHyul 6ydy-
wux nedazozoe Kasaxcmarna u Kumas. ViccnedosaHue oxeambigaem Yembipe 83aUMOCBSI3aHHbIX Harpas-
JIeHUS: KO2HUMUBHYI0 adarmueHOCMb, Yy8EPEeHHOCMb 8 KPUMUYECKOM MbIW/IeHUU U peweHuu npobrem,
MEXKYIbMYPHYI0 KOMAEMeHMHOCMb U Ofbim yughposozo obyyeHus. Vcronb3o8aH cMewaHHbIl cpasHU-
menbHbIU dusaliH uccriedosaHusi, 8 KOMOpoM npuHANU yyacmue 240 b6ydywux nedazozos, ekmoyas 120
cmydeHmos u3 KasaxcmaHa u 120 cmydeHmoe u3 Kumas. [rs oyeHKU KoeHUmueHou aubkocmu, Kpumu-
YecKo20 MbIWIEHUS], OpUeHmMayuu Ha peweHue rnpobreM, MexKynabmypHoU 4YyscmeumesibHocmu U 80C-
npusmus yughposozo o0byyeHUs1 MPUMEHSIUCE 8anuduposaHHbie UHCMPYMeHmMbI camoomyéma. Konuvyecm-
B8EeHHble OaHHble aHanu3upoeasiuCb C UCIMO/b308aHUEM ornucamesibHoU cmamucmuku, t-kpumepusi 0ns
He3asucUMbIX 8bI60OPOK U Kpumepusi X3 a Kad4ecmeeHHble 0aHHble — MemodoM meMamu4yecKoeo aHasu3a.
Pe3ynbmamabi 8biSigUIU cmamucmuYyecku 3HaquMble pasnudus mexoy 08yMs 2pyrnnamu rno uccriedyembim
nokazamensam. Kumalickue yyacmHuku rnpodemMoHcmpuposasnu 6osee 8bIiCOKUe roKa3amesiu CaMOOUEHKU
KoeHUmMueHoU adarnmueHOCMU, Y8ePEHHOCMU 8 KpUMUYECKOM MbIW/IeHUU U peweHuU rnpobrem, MexKyrib-
mypHoU KoMriemeHmHocmu U gocripuHumaemol sghghekmusHocmu yughposbix obpasosameribHbIX MexXHo-
noeull. Bmecme ¢ mem ronyqeHHble pesyribmambl Ompa)xarom pasnuqusi 8 80CMPUHUMAEMbIX KOMIeMmeH-
uusix u obpasosamesibHOM OfbIME y4acmHUKO8 U He OOMKHbI UHMeppemuposamscsi Kak 0okasamesbem-
80 06BEKMUBHO bosIEE 8bICOKUX KOZHUMUBHbIX cr1ocobHocmel unu obuje2o npesocxodcmea 0OHOU Hauyuo-
HanbHOU cucmemMbl nodz2omosku nedazo208. [lonyvyeHHble pe3ynbmambl MoOYEPKUSAOM 3Ha4YuMOCMb

271



NEQATOIMMKA fblJ1IbIMOAPDI NEOATOrMYECKME HAYKU

OanbHeliwe20 pa3sumusi pech/IeKCUBHOZ0, NPObIeMHO-0PUEHMUPOBAHHO20, MEXKYbMYPHO20 U UUghpo8o-
20 0byueHus 8 cogpemeHHol cucmeme nodzomosku b6ydyujux nedazo208.

Knroyeebie cnoea: kozHUmMugHasi adarmueHOCMb, KPUMUYECKOe MbIlWIeHUEe, MEeXKYbmypHas
KoMrniemeHmMHocmsb, yugposoe obyyeHue, nodzomoska rnedaz0208.

Introduction. The internationalization of education has led to profound transformations in cognitive
development among future educators. As teaching methodologies evolve to meet the demands of a globally
interconnected world, educators are increasingly required to develop advanced cognitive competencies,
including critical thinking, problem-solving, adaptability, and cross-cultural communication. The growing
emphasis on global education standards, digital learning environments, and interdisciplinary pedagogical
approaches has necessitated a re-evaluation of how cognitive development occurs in teacher training
programs. In this regard, understanding how different educational systems foster the cognitive growth of
future educators is critical for ensuring their readiness to operate in diverse learning contexts.

Kazakhstan and China provide a relevant comparative context for examining cognitive competencies
among future educators. Although the two countries have different educational traditions, institutional con-
texts, and approaches to digital transformation, both have undertaken reforms aimed at improving the quality
of teacher education and preparing educators for increasingly internationalized learning environments.
Comparing these contexts makes it possible to examine differences in students’ perceived cognitive
competencies and educational experiences without assuming that one national system is inherently more
effective than the other.

Cognitive development in teacher education is closely connected with students’ ability to reflect on
their learning, regulate cognitive activity, adapt to changing educational demands, and apply knowledge in
complex situations. Bonkal, Grebennikova, Belentsov and Malkov emphasize the importance of metacogni-
tive competencies, including the ability to monitor one’s own thinking, assess intellectual resources, plan
cognitive activity, and select appropriate ways of obtaining and processing new knowledge [1, p. 1170].
These aspects are particularly relevant to contemporary teacher education, where future educators are
expected not only to acquire professional knowledge but also to regulate their own learning and respond
flexibly to changing educational contexts. Prosekov, Morozova and Grinenko also demonstrate that cognitive
style is related to the ways students perceive and process information and is associated with self-regulation
and creative abilities [2, p. 474]. Thus, cognitive development can be understood as a multidimensional pro-
cess involving metacognitive regulation, cognitive flexibility, analytical thinking, and creative activity.

The cognitive development of future educators is also closely related to teacher cognition and profes-
sional preparation. Borg conceptualizes teacher cognition through teachers’ thinking, knowledge, and beliefs
and examines their relationship with teacher education and classroom practice [3, pp. 81-84]. This
perspective indicates that the cognitive characteristics of future educators are relevant not only to academic
learning but also to their subsequent professional decision-making and pedagogical practice. Kipchakova
emphasizes that the professional preparation of future teachers should include the development of compe-
tencies, knowledge, skills, and personal qualities necessary for effective professional activity [4, pp. 181-
182]. Salmerén Aroca, Moreno Abellan and Martinez de Miguel Lépez further emphasize the importance of
continuous professional development and adaptive ways of responding to professional demands in contem-
porary teaching [5, p. 71]. Taken together, these studies suggest that the preparation of future educators
requires attention to cognitive, reflective, adaptive, and professional dimensions.

The study addresses the following research questions: (1) What differences can be identified in the
self-reported cognitive competencies of future educators in Kazakhstan and China? (2) How do cognitive
adaptability, critical thinking and problem-solving, cross-cultural competence, and technology-related lear-
ning experiences vary between the two groups? (3) What educational and contextual factors may be asso-
ciated with the observed differences in self-reported cognitive competencies? (4) What implications can
these findings provide for improving teacher education in an internationalized educational environment?

The significance of the study lies in its comparative examination of several interrelated dimensions of
cognitive competence within teacher education. Rather than treating cognitive development as a single mea-
surable characteristic, the study considers cognitive adaptability, critical thinking and problem-solving, cross-
cultural competence, and technology-related learning experiences as complementary dimensions. Such an
approach makes it possible to identify patterns in the perceived competencies and educational experiences
of future educators and to examine how these patterns may differ across national educational contexts. The
findings may provide useful insights for teacher education institutions and curriculum developers seeking to
strengthen student-centered, reflective, digitally supported, and internationally oriented learning environ-
ments.

The aim of this study is to comparatively examine self-reported cognitive competencies among future
educators in Kazakhstan and China, focusing on cognitive adaptability, critical thinking and problem-solving,
cross-cultural competence, and technology-related learning experiences.

Objectives:

1. To assess the self-reported cognitive adaptability of future educators in Kazakhstan and China.
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2. To compare students’ self-reported confidence in critical thinking and problem-solving between the
two national groups.

3. To examine differences in self-reported cross-cultural competence among future educators in
Kazakhstan and China.

4. To identify differences in students’ perceived experiences and effectiveness of digital learning
technologies.

5. To determine the educational and contextual factors that may be associated with differences in the
reported cognitive competencies.

6. To formulate implications for improving teacher education in an internationalized educational
environment.

Materials and methods. The quantitative component of the study included 240 pre-service teachers,
comprising 120 participants from Kazakhstan and 120 participants from China. The Kazakhstani participants
were recruited from Abai Kazakh National Pedagogical University, while the Chinese participants were
recruited from Beijing Normal University and East China Normal University. All participating institutions
provide teacher education programs at the higher education level. The participants represented different
years of study and teaching specializations. A purposive sampling approach was used to include students
with diverse educational backgrounds and learning experiences.

For the qualitative component, 20 teacher educators participated in semi-structured interviews,
including 10 educators from Kazakhstan and 10 from China. In addition, two focus groups were conducted in
each country, with 5-7 pre-service teachers in each group, to obtain contextual information about students’
educational experiences and perceptions of cognitive competency development.

To assess the selected dimensions of cognitive competence, validated self-report instruments were
used. Cognitive flexibility was assessed using the 20-item Cognitive Flexibility Inventory (CFl) developed by
Dennis and Vander Wal (2010), which measures the ability to perceive alternative perspectives and maintain
cognitive control. Critical thinking disposition was assessed using the California Critical Thinking Disposition
Inventory (CCTDI) developed by Facione and Facione (1992), comprising 75 items across seven
dimensions. Problem-solving orientation was measured using the 35-item Problem Solving Inventory (PSI)
developed by Heppner and Petersen (1982). Intercultural sensitivity was assessed using the 24-item
Intercultural Sensitivity Scale (ISS) developed by Chen and Starosta (2000), covering five dimensions of
intercultural interaction. Students’ perceptions of the usefulness of digital technologies for learning were
assessed using items based on Davis's (1989) Technology Acceptance Model (TAM). All instruments
employed Likert-type response scales. The instruments were translated and culturally adapted for the
Kazakhstani and Chinese samples using a translation-back-translation procedure. Internal consistency was
evaluated using Cronbach’s alpha coefficients for each scale and subscale in the present sample.

Results. The quantitative findings were analyzed comparatively to identify differences in self-reported
cognitive competencies and technology-related learning experiences among pre-service teachers in
Kazakhstan and China. The analysis focused on four dimensions: cognitive adaptability, critical thinking and
problem-solving, intercultural competence, and perceived effectiveness of digital learning technologies. Inde-
pendent-samples t-tests were used to compare continuous scores, while chi-square tests of independence
were applied to categorical responses. The results are presented in Tables 1-5 and Figures 1-4.

Cognitive adaptability was examined through students’ self-reported ability to adjust to changing
teaching methods, digital learning environments, cross-cultural problem-solving situations, and new curri-
culum structures. An independent-samples t-test was used to compare the two national groups.

Table 1 — Cognitive adaptability scores (Mean £ SD)

Cognitive Adaptability Indicators Kazakhstan China t-value p-value
(n=120) (n=120)
Flexibility in adapting teaching methods 3.8+0.6 42+0.5 -2.08 0.041*
Confidence in digital learning environments 4.0+0.5 44+0.4 -2.26 0.027*
Problem-solving in cross-cultural settings 3.5+0.7 41+0.5 -2.66 0.012*
Ability to adjust to new curriculum structures 3.7+0.6 43+0.4 -3.12 0.004**

(*p < 0.05, **p < 0.01, statistically significant)

Table 1 demonstrates that Chinese students scored significantly higher on all adaptability indicators.
The largest difference is observed in adjusting to new curriculum structures (p = 0.004), suggesting that
Chinese universities provide more dynamic learning environments. Interviews with faculty members support
this conclusion, indicating that Chinese teacher training programs emphasize experiential learning and
adaptive problem-solving tasks. Figure 1 visualizes the differences in cognitive adaptability scores.
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Comparison of Cognitive Adaptability Scores Between Kazakhstan and China
4.4

42 a1 W Kazakhstan
. = China

3

Mean Score (£5D)

Cognitive Adaptability Indicators

Figure 1 — Cognitive adaptability scores of future educators

2. Critical thinking and problem-solving in pedagogy. Critical thinking is fundamental for future educa-
tors, enabling analytical reasoning and evidence-based teaching. Table 2 summarizes self-reported
confidence levels in critical thinking skills.

Table 2 — Self-reported confidence in critical thinking (%)

Critical thinking Kazakhstan (%) China (%) X2 p-value
competencies
Logical reasoning 58 74 3.92 0.048*
Evaluating multiple 62 80 4.37 0.036*
perspectives
Problem-solving strategies 55 78 5.41 0.020*
Reflective teaching practices 59 73 3.85 0.049*

(p < 0.05, statistically significant differences detected using chi-square test.)

The results indicate that Chinese students reported higher confidence levels across all critical thinking
indicators. The largest gap appears in problem-solving strategies (p = 0.020), which may be attributed to
problem-based learning (PBL) approaches in Chinese curricula.

Figure 2 provides a visual representation of these findings.

Comparison of Critical Thinking Competencies in Future Educators
a0t 80% 78% Bl Kazakhstan

mmm China

Percentage (%)
£
=)

Critical Thinking Competencies

Figure 2 — Confidence in Critical Thinking Among Future Educators
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Interviews with students revealed that Kazakhstani education remains lecture-dominated, limiting
opportunities for analytical discussions and problem-solving exercises. In contrast, Chinese institutions
encourage Socratic questioning, case-based learning, and simulation exercises to enhance critical thinking.

3. Cross-cultural competencies in internationalized education. Table 3 outlines students’ self-asses-
sment of their cross-cultural competencies, crucial for effective teaching in international educational settings.

Table 3 — Cross-cultural competency scores (Mean + SD)

Cross-cultural competency indicators Kazakhstan (n=30) | China (n=30) | t-value | p-value
Confidence in teaching international students 3.2+0.8 4.0+£0.6 -2.82 0.008**
Understanding of global educational trends 3.6+0.7 43+0.5 -3.12 0.003**
Participation in international collaboration 29+0.9 3.8+0.7 -2.55 0.015*
projects

(*p < 0.05, *p < 0.01, statistically significant)

The results demonstrate that Chinese students exhibit stronger cross-cultural competencies. The most
significant difference is in understanding global educational trends (p = 0.003), likely due to greater exposure
to international teaching methodologies and exchange programs.

Comparison of Cross-Cultural Competency in Future Educators

3.8

Participation in international collaboration projects

4.3

Understanding of global educational trends

4.0

Cross-Cultural Competency Indicators

Confidence in teaching international students

3 B Kazakhstan
China
2 3 4
Mean Score (+SD)

o
=

Figure 3 — Self-reported cross-cultural competency scores
4. Role of digital technologies in cognitive development. Digital tools are increasingly integrated into
teacher training programs. Table 4 highlights students' perceptions of the impact of digital technologies on
cognitive development.

Table 4 — Perceived impact of digital technologies on learning (%)

Digital Learning Aspects Kazakhstan (%) China (%) X2 p-value
Interactive e-learning platforms 68 85 4.23 0.041*
Al-based personalized learning 54 82 5.91 0.016*
Virtual reality (VR) teaching simulations 49 77 6.42 0.011*
Adaptive assessment tools 63 79 3.89 0.049*

(p < 0.05, statistically significant)
Chinese students report significantly higher engagement with Al-based learning platforms and VR

teaching simulations. Regression analysis suggests a strong correlation between digital tool engagement
and perceived cognitive improvement (R2=0.67,p=0.002R"2 = 0.67, p = 0.002R2=0.67,p=0.002).
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Comparison of Digital Learning Aspects in Future Educators
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Digital Learning Aspects

Figure 4 — Perceived effectiveness of digital learning tools
5. Summary of Key Findings

Table 5 — Comparative overview of cognitive development factors

Cognitive Factor Kazakhstan China Significant
Difference
Cognitive Adaptability Moderate High Yes (p <0.05)
Critical Thinking Lower confidence Higher confidence Yes (p <0.05)
Cross-Cultural Limited exposure Higher exposure Yes (p < 0.01)
Competencies
Digital Learning Impact Moderate High Yes (p < 0.01)
(content-focused) (interactive, Al-driven)

Key Interpretations:

1. Chinese students demonstrate superior cognitive adaptability, particularly in problem-solving and
digital learning integration.

2. Critical thinking training in China is more structured, utilizing Al-based simulations and Socratic
questioning techniques.

3. Cross-cultural competencies are significantly higher in China due to increased participation in
international education programs.

4. Kazakhstani students rely more on traditional methods, whereas Chinese students benefit from Al-
enhanced adaptive learning environments.

Discussion. The findings indicate statistically significant differences between the Kazakhstani and
Chinese groups across the four assessed dimensions: cognitive adaptability, critical-thinking and problem-
solving confidence, intercultural competence, and perceived effectiveness of digital learning technologies.
However, these differences should be interpreted as differences in students’ self-reported competencies and
educational experiences rather than as direct evidence of objectively higher cognitive abilities. This
distinction is particularly important because the study employed predominantly self-report measures and a
cross-sectional comparative design.

The results for cognitive adaptability show consistently higher self-reported scores among Chinese
participants across all four indicators. The strongest difference concerned the ability to adjust to new curricu-
lum structures, followed by problem-solving in cross-cultural settings. These findings are consistent with the
broader understanding of cognitive development as involving flexibility, reflection, regulation of learning, and
the ability to respond to changing educational demands. Previous research has emphasized the importance
of metacognitive regulation and students’ ability to monitor and organize their own cognitive activity [1, p.
1170]. From this perspective, the observed differences may reflect differences in students’ learning experien-
ces and exposure to changing instructional environments rather than differences in general cognitive ability.

The findings concerning critical thinking and problem-solving similarly demonstrate higher levels of
reported confidence among Chinese participants. Significant differences were identified in logical reasoning,
evaluation of multiple perspectives, problem-solving strategies, and reflective teaching practices. These
results are relevant to research on teacher cognition, which emphasizes the relationship between teachers’
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knowledge, beliefs, thinking processes, and professional preparation [3, pp. 81-84]. Nevertheless, because
the present study measured students’ perceived confidence rather than their performance on standardized
critical-thinking tasks, the findings should not be interpreted as demonstrating that Chinese students possess
objectively stronger critical-thinking skills. Rather, they indicate that the Chinese participants in this sample
reported greater confidence in applying such skills.

The intercultural competence findings reveal a similar pattern. Chinese participants reported higher
levels of confidence in teaching international students, understanding global educational trends, and
participating in international collaboration projects. This pattern may be associated with differences in
students’ exposure to international educational activities and intercultural learning opportunities. Research
on preservice teachers in Chinese contexts has also shown that teacher cognition is relevant to the
development of intercultural competence and that curriculum design can influence how future teachers
understand and approach intercultural education [6]. However, the present study does not provide sufficient
evidence to determine whether national educational systems themselves caused the observed differences.
The findings should therefore be interpreted as differences in reported intercultural experiences and
preparedness within the participating groups.

Digital learning experiences represent another area in which statistically significant differences were
identified. Chinese participants reported greater perceived effectiveness of interactive e-learning platforms,
Al-based personalized learning, virtual-reality simulations, and adaptive assessment tools. The regression
result also indicated a positive association between engagement with digital learning tools and perceived
cognitive improvement. This association is consistent with the growing role of digitally supported learning
environments in teacher education. At the same time, the cross-sectional design does not allow a causal
conclusion that digital technologies directly produced cognitive improvement. The result should therefore be
understood as an association between students’ engagement with digital learning technologies and their
perceptions of learning-related cognitive benefits [7].

Taken together, the results suggest that the observed differences are multidimensional. They involve
not only cognitive adaptability but also students’ confidence in critical thinking, intercultural preparedness,
and perceptions of digitally supported learning. This interpretation is consistent with contemporary
approaches to teacher preparation, which view professional competence as a combination of knowledge,
skills, reflective capacity, adaptability, and personal characteristics. Thus, cognitive development in teacher
education should not be reduced to a single numerical indicator or interpreted independently from the
educational environment in which future teachers study [8, pp. 71-86].

The qualitative component provides additional contextual information for interpreting the quantitative
findings. Participants and teacher educators described differences in instructional practices, opportunities for
analytical discussion, problem-based activities, international learning experiences, and the use of digital
technologies. These qualitative observations may help explain why students from the two contexts reported
different levels of confidence and educational exposure. Nevertheless, the qualitative findings should be
regarded as contextual evidence rather than as proof of a direct causal relationship between particular
institutional practices and students’ cognitive competencies.

The findings have several implications for teacher education. First, teacher preparation programs may
benefit from providing more systematic opportunities for reflective learning, problem-based tasks, analysis of
multiple perspectives, and adaptive decision-making. Second, international and intercultural activities can be
incorporated more consistently into teacher education curricula to strengthen students’ preparedness for
culturally diverse educational environments. Third, digital technologies, including interactive platforms,
simulations, and adaptive assessment tools, can be integrated into teacher education not simply as
technological resources but as instruments for active, reflective, and problem-oriented learning. Importantly,
these recommendations should be considered as areas for pedagogical development rather than as
evidence that one national education system is universally superior to another [9].

The comparative nature of the study also provides a basis for identifying potentially transferable
educational practices. The higher levels of reported digital engagement and intercultural preparedness
among the Chinese participants may indicate practices worthy of further investigation. However,
transferability should be examined through curriculum-level and performance-based research rather than
assumed from self-reported differences alone. Similarly, the comparatively lower scores reported by
Kazakhstani participants should not be interpreted as evidence of deficiencies in the national teacher
education system as a whole, because the sample represents selected institutions rather than the entire
population of future educators in Kazakhstan.

Several limitations should be considered when interpreting the findings. First, although the revised
quantitative sample includes 240 pre-service teachers, the participants were recruited from a limited number
of pedagogical universities and therefore cannot be considered representative of all future teachers in
Kazakhstan and China. Second, the study relies predominantly on self-reported measures, which may be
influenced by self-perception, response tendencies, and cultural differences in evaluating one’s own
competencies. Recent research in teacher education similarly emphasizes that self-reported preparedness
does not necessarily correspond to observed teaching practice or objectively assessed competence [10, pp.
69-74]. Third, the cross-sectional design prevents conclusions about changes in cognitive competencies
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over time. Finally, differences between national groups may reflect institutional, curricular, cultural,
technological, or demographic factors that were not fully controlled in the present study.

Future research should therefore combine self-report instruments with objective performance-based
measures, such as standardized critical-thinking tasks, problem-solving assessments, teaching simulations,
classroom observations, and portfolio-based evaluation. Longitudinal studies involving multiple pedagogical
universities in both countries would also allow researchers to examine how cognitive and intercultural
competencies develop throughout teacher education. Such research would provide stronger evidence for
determining which educational practices are associated with the development of these competencies and
whether the patterns identified in the present study are stable across institutions and educational contexts.

Overall, the study provides evidence of significant differences in the self-reported cognitive competencies
and educational experiences of the participating pre-service teachers in Kazakhstan and China. The findings
suggest potentially meaningful differences in cognitive adaptability, critical-thinking confidence, intercultural
preparedness, and digital learning experiences. However, these results should be interpreted as context-
specific comparative evidence rather than as proof that one national teacher education system is inherently
more effective. A more cautious interpretation allows the study to identify areas for further investigation and
possible pedagogical improvement while acknowledging the methodological limitations of self-reported and
cross-sectional comparative research.

Conclusion. This study comparatively examined self-reported cognitive competencies among pre-ser-
vice teachers in Kazakhstan and China across four dimensions: cognitive adaptability, critical-thinking and
problem-solving confidence, intercultural competence, and digital learning experiences. The findings revea-
led statistically significant differences between the two groups, with Chinese participants reporting higher
levels across the assessed dimensions.

These findings should be interpreted as differences in students’ perceived competencies and educa-
tional experiences rather than as evidence of objectively higher cognitive abilities or the overall superiority of
one national teacher education system. The results suggest that reflective learning, problem-based activities,
intercultural experiences, and purposeful integration of digital technologies may represent important areas
for further development in teacher education.

The study is limited by the use of predominantly self-reported measures, a cross-sectional design, and
participants drawn from a limited number of pedagogical universities. Future research should employ larger
and more diverse samples, longitudinal designs, and performance-based measures to further examine the
development of cognitive competencies among future educators.
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