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Abstract

Preschool mathematical readiness is a crucial prerequisite for a child’s successful school life
and subsequent academic achievement. Although early childhood education state standards
define the essential competencies, in practice, the level of basic mathematical skills among
entering first graders varies significantly. The insufficient development of number concepts and
counting skills is particularly problematic, and without timely intervention, it can escalate into
long-term educational difficulties. The primary objective of this study is to assess the level of
preschool mathematical readiness among first-grade students, identify specific challenges in
terms of numbers and counting, and, based on the collected data, support students who require
additional educational assistance through a targeted remediation program.

The paper is based on the Design-Based Research (DBR) methodology. The study employs a
mixed-methods approach, combining qualitative and quantitative methods. Data collection
instruments included observations during mathematics lessons, semi-structured interviews with
the class teacher, teacher and parent questionnaires, as well as initial and repeated diagnostics of
the students (pre-test and post-test). The study was conducted with 10 first-grade students. At
the initial stage of the research (through the analysis of interviews and the pre-test), it emerged
that the baseline knowledge of entering first graders was diverse. While a portion of the students

demonstrated well-developed skills in number recognition and associating numbers with
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quantity, another part lacked even elementary concepts of numbers. Specific challenges were
identified, such as the inability to count backward, errors made due to rushing during counting,
graphomotor problems (writing numbers backward), and a deficit in working independently. The
parent and teacher surveys showed that mathematical readiness is heavily influenced by both the
quality of preschool education and the home environment, along with active parental
involvement.

Based on the identified needs, the targeted remediation program—developed using a variety of
visual resources, practical activities, and constructive feedback—proved to be an effective tool
for reducing the academic gap among students and ensuring the gradual progress of their
numerical skills.

Keywords: Preschool readiness, early mathematical skills, numbers and counting, remediation

program, Design-Based Research, first grade.



