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                                          Abstract 
Mathematics education in early childhood is an important 
foundation in developing children's logical and numerical 
thinking skills from an early age. However, in practice, learning 
mathematics at the early childhood education level is still often 
done conventionally without considering the characteristics of 
child development. This research aims to theoretically examine 
the basic concepts, learning strategies, and factors that influence 
early childhood mathematics education through a literature study 
approach. This research uses a qualitative method with a content 
analysis approach by collecting and analyzing various relevant 
scientific articles that discuss mathematics education in early 
childhood. The data analysis technique was carried out through 
descriptive content analysis by identifying the main themes in 
the literature, such as the play while learning approach, 
integrative thematic learning, the role of the teacher, and 
learning environment support. The results of the study show 
that mathematics education in early childhood should be done in 
a concrete, fun and contextual way, involving manipulative 
media and meaningful play activities. In addition, the 
involvement of teachers, parents and the surrounding 
environment plays a major role in supporting the success of 
learning. This study provides a theoretical basis that can be used 
as a reference for educational practitioners and researchers in 
developing mathematics learning strategies that are in 
accordance with the developmental stages of early childhood. 

 
INTRODUCTION 

 Early childhood is known as the golden age, which is the golden period of 
growth and development that takes place very rapidly, both physically, cognitively, 
socially, and emotionally (Nurasyiah & Atikah, 2023; Surono & Ifendi, 2021). In this 
phase, children have an extraordinary ability to absorb various information, so it is 
the right time to introduce various basic concepts, including mathematical concepts. 
Mathematics education in early childhood does not aim to memorize formulas, but 
to build an initial understanding of numbers, patterns, shapes, space, as well as the 
ability to think logically and analytically (Agusti et al., 2018). 

In the context of Indonesian education, attention to numeracy literacy 
continues to increase, especially since the emergence of national assessments that 
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emphasize the importance of critical thinking skills from an early age (Febriani et al., 
2023). Unfortunately, in practice, mathematics learning for early childhoodis often 
conventional and doesn't fully take into account children's developmental 
characteristics, such as the principle of playing while learning, thematic approaches 
and active involvement of children. 

Various developmental theories, such as those of Piaget, Vygotsky, and 
Bruner, provide a strong foundation that early childhood cognitive development is 
closely related to mathematical activities that are appropriate to their developmental 
stages (Bujuri, 2018; Ulfa & Na’imah, 2020). Therefore, it is important to examine in 
depth the concepts and approaches in early childhood mathematics education 
through existing scientific sources. Based on the Scopus database, previous research 
uses several keywords that refer to research on development of learning in early 
childhood, such as; Early childhood, mathematics, concept, as shown in Figure 1 
below: 

 
Fig 1. The keywords referring to early childhood, mathematics, concept by the 

world's researchers (Scopus database) 
Based on studies conducted by researchers related to the development of 

learning in early childhood is one of the topics that continues to grow in recent years 
(2010-2025) but related to the development of learning in early childhood, especially 
mathematics is still very little found. Therefore, this article aims to theoretically 
examine the basic concepts, development strategies, and factors that influence early 
childhood mathematics education through literature studies from various scientific 
sources. With this approach, a comprehensive picture is expected to be obtained that 
can serve as a reference for educational practitioners, researchers, and policy makers 
in developing effective mathematics learning that is in accordance with the child's 
developmental stage. 
 
METHODS 

This research uses a qualitative method with a content analysis approach, 
which is a research approach carried out by collecting, reviewing, and analyzing 
information from various relevant literature sources without conducting direct field 
data collection (Elo & Kyngäs, 2008; Hsieh & Shannon, 2005; Snelson, 2016). 
Literature study was chosen because the main purpose of this research is to explore 
and understand various concepts, theories, approaches, and practices of mathematics 
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education for early childhood from a scientific point of view that have been 
discussed in various scientific works (Pringgar & Sujatmiko, 2020; Sueni, 2019). 

The data analysis technique used was content analysis, which aims to identify 
the main themes, important patterns, and gaps in the existing literature review 
(Subagiya, 2023). The data were analyzed descriptively by grouping the findings into 
several categories of discussion, such as: basic concepts of mathematics for early 
childhood, learning approaches, and supporting factors that influence the success of 
mathematics learning at an early age (Julaiha et al., 2023). Through this method, the 
research is expected to produce a theoretically deep understanding of early childhood 
mathematics education and contribute to the development of more targeted 
educational practices. 
 
RESULT AND DISCUSSION 

A literature review shows that mathematics education in early childhood is an 
important part of forming the basis of logical and numerical thinking skills, which are 
the foundation for mathematics learning at the next level (Ariyana, 2020). Young 
children are in a stage of rapid cognitive development, so the approach to 
mathematics learning at this age must be adapted to their developmental 
characteristics (Nainggolan & Daeli, 2021). Mathematics learning in early childhood 
is not intended for memorizing formulas or understanding abstract concepts, but 
rather for building initial experiences in recognizing numbers, patterns, shapes, sizes, 
and concepts of relationships in a concrete way through meaningful daily activities 
(Prastika, 2021). 

Various theories of child development support the importance of introducing 
mathematical concepts at an early age (Novitasari et al., 2023). Piaget's theory states 
that young children are in the preoperational stage, characterized by the ability to 
think symbolically but not yet capable of performing complex logical operations 
(Priyono et al., 2021). Therefore, mathematics learning should be conducted through 
concrete, visual, and manipulative experiences (Novitasari et al., 2023). In this 
context, real objects, educational games, and teaching aids greatly assist children in 
understanding mathematical concepts gradually and enjoyably (Novitasari et al., 
2023). Vygotsky added the importance of social interaction in the learning process of 
children, especially in the context of mathematics (Novitasari et al., 2023). Children 
can master new concepts with the help of adults or peers, which they will then 
gradually be able to absorb independently. 

The results of the literature analysis also show that the most effective strategy 
in early childhood mathematics learning is the play-based learning approach (Febriani 
et al., 2020). Structured play activities provide children with the space to explore 
mathematical concepts in a fun and stress-free way (Julianto, 2020). The integrative 
thematic approach has also proven to be effective because it incorporates 
mathematical elements into various aspects of children's lives, such as counting while 
singing, grouping toys by color and shape, and measuring the height of objects using 
non-standard units. This makes mathematics learning more contextual and easier for 
children to understand (Rasmani et al., 2022). 

Teachers play a crucial role in guiding the mathematics learning process that 
aligns with children's age and needs (Himmatul, 2017). Teachers are not merely 
content deliverers but also facilitators who can create a learning environment rich in 
mathematical stimulation (Triana et al., 2023). In addition to teachers, the 
surrounding environment also has a significant influence on children's mathematical 
development. The availability of teaching aids, educational games, and parental 
support in counting activities at home are external factors that are very supportive 
(Fatimah, 2023). Collaboration between teachers, parents, and the environment is key 
to creating a conducive and enjoyable learning atmosphere. 
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However, various challenges are still encountered in the implementation of 
early childhood mathematics education. Many early childhood education teachers 
have not received specialized training on mathematics teaching approaches that are 
appropriate for children's developmental characteristics (Fatimah, 2023). 
Additionally, many teaching methods still emphasize memorization of numbers 
without considering conceptual understanding. Limitations in learning materials, 
insufficient use of educational games, and low numeracy literacy within the family 
environment also pose challenges that need to be addressed (Ismawati & Puspita, 
2024). Early childhood mathematics education must be designed based on an 
understanding of children's cognitive development, using approaches that are 
enjoyable, concrete, and contextual. Support from teachers, the learning 
environment, and active parental participation are key factors in optimizing early 
childhood mathematics learning. 
 
CONCLUSION 

Early childhood mathematics education plays a crucial role in laying the 
foundation for logical and numerical thinking skills that will develop as children 
grow. The introduction of mathematical concepts cannot be done abstractly but 
must be based on concrete approaches that align with children's cognitive 
development stages. The use of manipulative media, educational games, and a play-
based learning approach are effective methods in helping children understand 
concepts such as numbers, patterns, shapes, and sizes in a meaningful way. In this 
process, the role of the teacher as a facilitator is crucial, as is the involvement of the 
learning environment and support from parents at home. 

In order for the early mathematics learning process to be optimal, it is 
important to pay attention to the quality of educators' competencies. It is necessary 
to improve teachers' knowledge and skills through training that focuses on learning 
strategies appropriate to children's characteristics. In addition, educational 
institutions need to provide facilities that support children's active and enjoyable 
exploration of mathematical concepts. Equally important is the collaboration 
between schools and families in creating a positive learning environment at home, 
which is a supporting factor that should be strengthened. Further empirical studies 
on the implementation of these strategies in the field can provide a more concrete 
picture of their effectiveness in the context of early childhood education. 
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