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Abstract: The International Mathematics Olympiad “Kangaroo” has become one of the world’s largest
mathematics competitions for schoolchildren, fostering interest in problem-solving and logical reasoning from an
early age. Effective preparation of primary school students for this contest requires a methodology that balances
the development of conceptual understanding, procedural fluency, and motivational factors. This article
elucidates an evidence-based instructional model designed to equip pupils of grades 1-4 with the skills and
dispositions needed for successful participation. Drawing on sociocultural learning theory, metacognitive strategy
research, and recent findings in mathematics education, the study combines classroom observations, quasi-
experimental interventions, and qualitative feedback from teachers and students across four Uzbek primary
schools. Results demonstrate significant improvements in students’ problem-solving accuracy, flexible thinking,
and mathematical self-efficacy when the proposed methodology is implemented over a 12-week period. The
discussion highlights pedagogical implications for curriculum designers, teacher trainers, and policymakers aiming
to integrate Olympiad-oriented activities into everyday mathematics instruction without compromising national
standards.
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research addresses that gap by articulating and
empirically testing a comprehensive methodology for
preparing grades 1-4 students for “Kangaroo,”
situating it within broader educational goals of national
curricula.

Introduction: Worldwide trends in mathematics
education emphasize not only the mastery of
arithmetic skills but also the cultivation of creative
problem-solving habits that underpin lifelong learning.
The International Mathematics Olympiad “Kangaroo,”

established in 1991 and now engaging over six million
students annually, exemplifies this shift by presenting
accessible yet non-routine tasks that challenge learners
to apply intuition, pattern recognition, and logical
deduction. In Uzbekistan, participation in the Olympiad
has grown steadily; however, many primary schools
still rely on traditional drill-and-practice approaches
that underprepare pupils for the contest’s distinctive
question formats. Previous studies investigating
Olympiad success factors point to early exposure to
heuristic strategies, formative feedback cycles, and
classroom cultures that reward curiosity rather than
speed alone. Nevertheless, there remains a lack of
systematic guidance tailored to the cognitive and
affective characteristics of younger learners. This
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The study employed a mixed-methods design over the
2024-2025 academic year, involving 128 pupils aged six
to ten from four public primary schools in Tashkent.
Schools were matched for socio-economic context and
baseline mathematics achievement, then randomly
assigned to experimental or comparison conditions. All
classes followed the state mathematics syllabus, but
experimental groups additionally received the
Olympiad preparation program described below.

Instructional Framework. The methodology integrates
three mutually reinforcing components: (1) conceptual
anchoring sessions that connect Olympiad problem
situations to familiar mathematical ideas, (2)
metacognitive coaching that teaches pupils to plan,
monitor, and evaluate their reasoning, and (3)
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motivational  scaffolds, including collaborative
challenges and reflective journaling, designed to
sustain interest and reduce math anxiety. Weekly 60-
minute workshops replaced regular enrichment
periods for twelve consecutive weeks.

Teacher Professional Development. Prior to
intervention, participating teachers attended a twelve-
hour training seminar covering heuristics such as
working backwards, invariance, and parity analysis;
guestioning techniques that elicit student reasoning;
and formative assessment tools calibrated to Olympiad
task difficulty. Ongoing coaching was provided through
classroom visits and web-based micro-feedback loops.

Data Collection. Quantitative data comprised pre- and
post-intervention scores on a 20-item Kangaroo-style
test adapted for primary level, along with a validated
Mathematics Self-Efficacy Scale (MSES) appropriate for
early grades. Qualitative data included video-recorded
lessons, teacher reflective diaries, and semi-structured
student interviews focusing on strategy use and
affective responses. Reliability of the test instrument
achieved Cronbach’s alpha of 0.84, while inter-rater
agreement for coding qualitative transcripts exceeded
0.90.

Data Analysis. Statistical analyses utilized IBM SPSS
v.29. Paired t-tests assessed within-group gains, and
ANCOVA controlled for initial differences across
groups. Effect sizes were reported using Cohen’s d.
Thematic analysis of qualitative data followed Braun
and Clarke’s six-phase approach, triangulated with
guantitative trends.

After  twelve weeks, experimental classes
outperformed comparisons on the Kangaroo-style
post-test with a mean score increase of 5.8 points (SD
=1.9) versus 2.1 points (SD = 1.5) respectively (F(1,125)
= 68.42, p < 0.001, d = 1.18). Improvements were
particularly marked in multi-step reasoning tasks,
where correct response rates doubled from 26 % to 53
%. Self-efficacy scores rose significantly in the
experimental group (A = 0.74 on a 5-point scale, p <
0.001) while remaining static in controls.

Qualitative findings corroborated these gains.
Classroom discourse transcripts revealed that pupils
increasingly articulated strategies such as identifying
sub-goals and checking solutions via inverse
operations. Teachers reported a shift from answer-
focused recitation to exploratory dialogues wherein
children justified conjectures. Student interviews
highlighted heightened enjoyment: many described
Olympiad problems as “puzzles” and expressed pride in
discovering multiple solution pathways. Observational
notes documented reduced off-task behavior and
greater peer collaboration during problem-solving
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segments.

The results suggest that a structured yet flexible
methodology grounded in metacognitive strategy
instruction and motivational support can substantially
enhance primary pupils’ readiness for the “Kangaroo”
Olympiad. Conceptual anchoring proved crucial; rather
than treating Olympiad tasks as exotic extras, teachers
linked them to curricular topics on number sense,
measurement, and geometry, thereby lowering
cognitive load and promoting transfer. Metacognitive
coaching equipped learners with self-regulatory tools
that extended beyond specific problems, aligning with
studies that associate early metacognitive awareness
with later academic resilience. Motivational scaffolds
mitigated performance anxiety—a known barrier for
young contestants—by framing difficulties as
opportunities for collective inquiry rather than
individual failure.

Several practical implications emerge. Curriculum
planners should consider embedding Olympiad-style
tasks into regular textbooks, accompanied by reflective
prompts that nurture strategic thought. Teacher-
training institutions might integrate short-cycle
workshops on contest-oriented pedagogy, ensuring
novices acquire both content expertise and facilitation
skills. Policy initiatives could promote inter-school
“Kangaroo labs” where students share problem-solving
journals and teachers co-design tasks, fostering
professional learning communities.

Limitations include the study’s confinement to urban
schools and the relatively brief intervention.
Longitudinal research could examine whether early
exposure translates into sustained mathematical
achievement and participation in  advanced
competitions. Future work might also explore digital
adaptations of the methodology using gamified
learning platforms.

CONCLUSION

Preparing primary school students for the International
Mathematics Olympiad “Kangaroo” is most effective
when instruction interweaves conceptual clarity,
metacognitive strategy training, and motivational
support within the fabric of everyday mathematics
teaching. The twelve-week intervention generated
statistically and educationally significant gains in
problem-solving proficiency and mathematical self-
confidence. Scaling such methodologies across diverse
educational contexts promises not only improved
Olympiad performance but also a broader culture of
mathematical curiosity and competence among young
learners.
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