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Abstract: This paper examines the place and role of information-analytical competence (IAC) in contemporary
pedagogy with a focus on Uzbekistan’s education system. IAC is defined as teachers’ capability to search, collect,
analyze, synthesize, evaluate, and pedagogically apply data—capabilities that become pivotal amid digital
transformation and the proliferation of big data. Drawing on classical (Vygotsky, Dewey) and contemporary
frameworks (UNESCO, OECD), the study argues that IAC integrates cognitive, reflective, creative, and ethical-
informational components that empower teachers to plan instruction, differentiate learning, and ensure
evidence-informed decisions. Using a mixed-methods design (questionnaires, a short professional training
intervention, semi-structured interviews, classroom observations), empirical materials from schools and higher
education institutions suggest that targeted IAC training substantially improves teachers’ planning efficiency,
learners’ motivation, and critical thinking. The paper highlights persistent constraints—urban—rural digital
inequality, limited infrastructure, and insufficient professional development—and proposes practical strategies:
continuous in-service IAC training (including basic statistics and data visualization), curriculum-level integration of
analytical tasks, and standardized assessment of IAC. The findings support the claim that strengthening IAC is
indispensable for quality improvement and international alignment of Uzbekistan’s education in the digital era.
(Words: ~200).
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to online learning required real-time analysis of learner
data to personalize instruction [2]. In Uzbekistan,
national strategy documents (2021-2030) prioritize
digital competence; while over half of institutions
report improved infrastructure, analytical literacy
among educators remains uneven—highlighting the
need to develop IAC to strengthen teachers’
professionalism and learners’ critical thinking and
problem-solving.

Introduction: In contemporary pedagogy, information-
analytical competence (IAC) is increasingly treated as a
core element of instructional quality. IAC denotes
teachers’ capacity to search, collect, analyze,
synthesize, and evaluate information and to employ it
for pedagogical purposes—competencies that
underpin the effectiveness of education under digital
transformation. As data volumes expand exponentially
(the “big data” phenomenon), expectations for

teachers’ analytical literacy are rising: OECD analyses
indicate that digital and analytical skills account for a
substantial share of teachers’ professional competence
in modern systems [1]. This paper explores the place
and role of IAC in contemporary pedagogy, combining
theoretical perspectives and empirical evidence.

IAC has grown more salient with the globalization of
education and rapid technological innovation.
UNESCQ'’s analyses emphasize that the COVID-19 pivot
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Theoretically, we draw on Vygotsky’s socio-cognitive
perspective on mediated learning and the zone of
proximal development [4] and Dewey’s experiential,
reflective approach to inquiry-driven education [6]. We
consider three roles of IAC in the teaching—learning
process: (1) improving lesson planning through data
analysis; (2) increasing learner motivation in digital
environments; and (3) mitigating digital inequities. The
paper aims to identify the strengths, constraints, and
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practical strategies for advancing IAC in Uzbekistan’s
education.

LITERATURE REVIEW

IAC extends beyond technical operation of tools to
include critical evaluation, reflective judgment, and
ethical use of information. Dewey’s Experience and
Education foregrounds reflective inquiry as central to
learning, consistent with IAC's emphasis on analysis-
driven enrichment of experience [6]. Vygotsky’s Mind
in Society frames the social mediation of cognition; in
digital settings, IAC enhances such mediation by
enabling teachers to interpret and scaffold data-rich
interactions [4].

Recent work underscores IAC’s link to personalization
and responsiveness. OECD’s Digital Competencies in
Education reports that data-informed teaching
supports individualization and adaptive practices [1].
Bates shows how digital-age teaching leverages
analytics (e.g., Google Classroom) to diagnose learning
gaps and motivate students [5]. Empirical efforts to
formalize IAC measurement appear in ERIC-indexed
studies on analytical competence, proposing
operational indicators for teacher assessment [7].
Complementary lines of inquiry examine IAC’s
importance in modern pedagogy [8][9] and its socio-
pedagogical criteria, including information ethics and
security amid geopolitical flows of data [8]. Within the
region, scholarship discusses Uzbekistan’s digital
transition and the need for infrastructure and targeted
professional development [3][11][12]. Overall, the
literature positions IAC as a lever for teacher
effectiveness and students’ higher-order thinking,
while pointing to implementation gaps.

METHODOLOGY

A mixed-methods design integrated quantitative and
qualitative strands to capture the multifaceted nature
of IAC in practice.

Design and Participants. The study involved teachers
and students from five general-education schools and
two higher education institutions in Tashkent and
Samarkand, plus a focused intervention with pre-
service and in-service English teachers (N=30 for
training; broader survey N=150 teachers; N=300
students). Sampling followed stratified and simple
random procedures across experience, grade, and
program level.

Instruments.

(1) A 25-item questionnaire (Likert + open items)
assessed IAC across five indicators—search, analysis,
evaluation, synthesis, reflection—showing high
internal consistency (Cronbach’s a=0.85).

(2) A two-week IAC training (modules on scholarly
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search, elementary statistics in SPSS, and data
visualization in Excel/Tableau) functioned as a short
professional development intervention.

(3) Semi-structured interviews (N=15) and classroom
observations documented perceived benefits and
barriers.

(4) Ethics: informed consent, anonymity, and
compliance with national research norms were
ensured.

Analysis. Quantitative data were processed in SPSS 26
(descriptives; paired t-tests; chi-square; ANOVA;
correlations/regression). Qualitative interviews were
thematically coded in NVivo (Braun & Clarke approach)
to triangulate statistical results with contextual
meanings, consolidating themes around motivation,
analytical reasoning in digital settings, and reflective
habits [2][5].

RESULTS AND DISCUSSION

Quantitative strand. Among surveyed teachers, 65%
reported partial use of IAC in daily practice; only ~20%
regularly used analytical tools (SPSS/Google Analytics).
Students rated classes taught by IAC-proficient
teachers as 25% more engaging and ~30% more
effective than traditional lessons. In the two-week
training, teachers’ pre-test IAC averaged ~45%; post-
test rose to ~85% (A=40 percentage points; paired t-
test, p<.05). Lesson planning improved measurably:
participants identified learner weaknesses ~35% faster
using basic analytics. These effects align with OECD’s
position that IAC enables individualization at scale [1]
and with Bates’s account of motivation gains in data-
informed digital instruction [5].

Qualitative strand. Interviews indicated that digital
platforms (Moodle, Google Classroom) facilitated
monitoring, feedback loops, and reflective practice, but
half of respondents flagged connectivity/device
constraints as significant barriers. Observations
revealed higher student activity in evaluation tasks
(fact-checking, source comparison) when |AC-based
strategies were used. Urban schools displayed ~25%
higher IAC uptake than rural schools, mapping onto a
known digital-equity gap [3][11].

Interpretation. The findings support a layered view of
IAC—cognitive (analysis/evaluation), reflective (self-
monitoring, feedback), creative (solution-seeking), and
ethical-informational (responsible  data use).
Practically, IAC transforms teachers from content
deliverers into evidence-informed designers of
learning. At system level, scaling IAC requires
infrastructure, training, and standardized assessment
aligned with UNESCO/OECD guidance [1][2].

CONCLUSIONS
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IAC is a cornerstone of teacher professionalism in the
digital era. It advances individualized instruction,
strengthens students’ critical thinking, and underwrites
evidence-based decision-making. For Uzbekistan,
sustainable IAC growth calls for: (1) continuous in-
service training on scholarly search, elementary
statistics, and visualization; (2) curriculum-wide
integration of analytical tasks across subjects; (3)
investment in equitable digital infrastructure to reduce
urban—rural gaps; (4) standardized IAC assessment for
teacher certification and career progression; (5)
expanded research covering rural schools and
longitudinal impacts. Without IAC, pedagogical
innovation remains fragile; with it, Uzbekistan’s
education can better align with international quality
benchmarks while respecting national priorities.
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