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Abstract

This research examines further the importance of learning mathematics in Kindergarten
(TK), identifying effective methods and basic mathematical concepts taught, the
challenges faced, and the role of parents in children’s mathematics learning. The
approach used in this research is a literature review, based on a review of previous
research results that are relevant to the theory and practice of mathematics learning in
kindergarten. The results of the study show that mathematics is one of the basic
foundations in the formation of children’s cognitive abilities, especially those related to
understanding patterns, shapes and sizes, the concept of numbers, and children’s
logical thinking abilities. The basic mathematical concepts taught in kindergarten have
been arranged and adapted to the child’s abilities and developmental stages according
to their age, including material about numbers, geometry, patterns, measurement, and
data analysis. Learning methods using varied visual aids, play-based approaches, and a
variety of games that encourage children’s exploration and active interaction are
effective alternative learning methods for children. Mathematics learning up to now has
had big challenges due to limited learning time, teacher abilities, and children’s initial
perceptions about mathematics which are still abstract. In practice, creating a
supportive environment and involving children in daily activities that contain
mathematical elements requires collaboration and active participation from parents.
This confirms that the synergy of teachers and parents determines the success of
mathematics learning in early childhood.
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Introduction

Cognitive development is one aspect of development possessed by every individual
which develops rapidly along with the child's age. Cognitive development in early
childhood includes individual and social learning processes, language mastery,
emotional and thought regulation, as well as the development of complex intuitive
mathematical thinking abilities which begin to develop even before children enter
formal education [1]. Previous research shows that the scope of learning in early
childhood does not only stop at understanding numbers and counting but has broad
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material coverage (number operations, geometry, measurements, and patterns) and
simple data analysis [2,3]. Therefore, the process of learning mathematics, needs to be
done by looking at the child's focus and interests, the child's active involvement, and
determining material that is appropriate to the child's level of ability to provide
opportunities for children to learn in a fun and meaningful way so that children have
good understanding and skills when facing mathematical challenges at the next level of
education [4-7].

Indonesian legislation regulates and establishes early childhood education (PAUD) as a
comprehensive part of the national education system with a focus on supporting
children's holistic, integrative development. The focus of education on early childhood
which does not only prioritize academics but also must develop all aspects of children's
development requires teachers to be able to package appropriate learning for children.
The learning style of children who learn everything from concrete to abstract is the basis
of children's learning styles, where children's enjoyment and interests influence the
learning process and knowledge acquisition at school [8]. Doctoroff in his research
stated that high interest in learning in children is closely related to general skills and
good mathematical skills [9]. This is the basis that education in early childhood should
include elements of children's interest in certain things in learning to help children
improve their overall development and academic skills as well as mathematics skills in
particular [10].

However, although learning mathematics in early childhood is a part of cognitive
development and plays a significant role in life, various challenges and difficulties often
arise in its implementation. Teacher competence in responding to children's attitudes
or learning styles, children's knowledge of mathematical concepts, teaching skills, and
children's development are some of the factors in implementing effective mathematics
learning [11]. Previous research findings state that almost all children like, enjoy, and
have the ability to learn mathematics as early as possible. However, because of
unsupportive economic circumstances, there is still a shortage of environmental
awareness to identify potential and give learning chances for youngsters [6]. It was
discovered, following additional research conducted to address this issue, that greater
parental participation, supporting a positive home environment, providing materials
using innovative methods, and other approaches to mathematics education include
encouraging teachers to actively engage in training to enhance their teaching abilities
and utilizing a wider variety of learning resources [12,13].

This article will discuss further and in-depth how early childhood mathematics learning
is carried out, especially at the kindergarten level, through a literature review approach,
this article will identify factors for the success of mathematics learning, the various
methods and strategies used in learning, the role of teachers, curriculum and learning
environment support as well as the role of parents in the learning process. Hopefully,
this article can provide more description and insight into strategies and good practices
for learning mathematics in early childhood.
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Method

This article used a literature review, which involves studying and evaluating several
relevant literature sources regarding mathematics learning in early childhood. The
literature used as study material is obtained from various trusted databases such as
Researchgate, Google Scholar, and Semantic Scholar, as well as reference books based
on the topic under study. The sources selected include previous and current research on
mathematics learning in early childhood. The process of conducting the analysis involves
summarizing, comparing, and evaluating the main findings from existing research to
provide a comprehensive picture of mathematics learning in early childhood today.

Result and Discussion

Developing critical thinking skills and training children's reasoning as important
academic provisions for children in the long term This is in line with findings in previous
research. Mathematics education is a critical component of a child's future academic
success. [14] Research conducted by Cross, Odiri, and Rusdawati shows that Effective
mathematics learning influences the development of children's basic mathematical
knowledge, which will support their success in formal schooling [6,15,16]. Odiri
emphasized that Fun and contextualized strategies are always used to facilitate an
effective learning process, by using educational game tools that help children improve
their understanding of the basic mathematical concepts that are taught [15]. Apart from
that, play activities and educational games will help strengthen children's understanding
because children consciously carry out concrete mathematics practices so that children
directly experience the benefits of learning mathematics, as suggested by Souza and
Teixeir [17].

Research by Cohrssen also highlights that integrating mathematics in early childhood
learning to prepare children to become active and competent individuals in society is
one of the most important things [18]. Early mathematics competence plays a great role
in predicting achievement of reading skills compared to early literacy [19,20], this further
strengthens the argument that mathematics learning in early childhood has a broad
impact on children's academic development, the form of support provided for children
to understand mathematics is also an effort to break negative perceptions about the
essence of existing mathematics learning [21]. According to Dweck’s Growth Mindset
Theory, fostering self-confidence that effort and practice are one of the efforts to
develop abilities which can indirectly help children see mathematics as a fun challenge
that can be achieved easily and not an abstract or fixed skill. Thus, mathematics learning
thatis fun and contextual and based on children's understanding is critical in supporting
children's educational success in general in all field.

Mathematics learning is efficient in developing mathematical understanding when the
process includes various essential aspects such as logic, numbers, geometry, and simple
data analysis [22]. Variations in the use of learning approaches and a concrete-spatial
teaching focus in increasing children's understanding have proven to be effective
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methods, which is in line with what was conveyed by Jung who pointed out that visual
and manipulative approaches are crucial in facilitating mathematics learning in early
childhood [23]. The learning model is tiered or adapts to the child's ability level,
emphasizing the importance of visual and manipulative approaches to facilitate
mathematics learning in early childhood. Clarke proposed the multilevel learning model
as an alternative to providing more support in children's learning processes, considering
differences in students' abilities and needs [24]. Vygotsky's sociocultural theory states
that learning will be more effective when social interactions and the child's initial
knowledge are used as a guide in its implementation. This is in line with the idea that
learning activities need to be adapted to the child's developmental stage, as well as
ensuring that the support provided is appropriate to the child's understanding. This is
also reinforced by the results of research conducted by Sarama and Clements (2009)
which emphasizes the importance of learning activities using concrete manipulative
games and visual aids as a boost to children's early mathematical understanding.
Overall, learning activities adjust to the child's background knowledge, and competence
and integrate various relevant methods and materials to build a solid foundation for
mastery of mathematical concepts. In addition, Mathematics learning can be made
more effective by designing an environment that supports children's independent
exploration, by providing activities that allow children to interact directly with targeted
objects or materials, as expressed by Wang and Jung also found that children who were
involved in various activities such as reading, singing, problem-solving, and artistic
activities, both at home and at school, showed higher mathematical thinking abilities
[23,25,26]. Furthermore, the use of interactive learning applications and assistive
objects in learning can increase children's learning incentives, as well as support their
mental development, especially in mathematics and science material, as explained by
Zaranis. Thus, integrating various contextual learning methods and providing an
environment that supports active exploration can significantly increase the
effectiveness of mathematics education in early childhood [27].

Previous research shows that early mathematics skills may have a significant impact on
later academic achievement, but unfortunately, kindergarten learning often ignores the
importance of mathematics in their curriculum [28-30]. Many children enter
kindergarten already having basic skills such as counting and shape recognition [31].
Teachers often spend excessive time on this material, thereby hindering the progress of
children who have already mastered these skills, risking reducing their motivation and
achievement [28]. In addition, many difficulties are found in mathematics material in
kindergarten in the reasoning process related to size comparisons, counting strategies,
number identification, and working memory [32]. One effort that has proven effective
in increasing mathematics readiness is designing learning strategies that are more
focused and based on directed exercises, educational games, and interventions that
build an understanding of number concepts, such as subsidization and the use of
number lines [33]. Therefore, educators need to be more careful in organizing the timing
and strategies of mathematics teaching, ensuring that the mathematics education
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provided focuses on strengthening basic skills but also leads to a deeper understanding
and mastery of advanced mathematics concepts over time [34,35]. This is in line with
Piaget's cognitive development theory which states that children's understanding
develops gradually, where each new stage builds on the previous stage. This includes
understanding mathematics which focuses a lot on a progressive approach in the
teaching process. Evaluations of this teaching approach emphasize that paying greater
attention to meaningful mathematical conversations and targeted teaching can
improve students' overall mathematics achievement and better prepare them for future
academic challenges [33].

Previous research highlights the challenges faced when teaching mathematics in
kindergarten, where children's early mathematics abilities have an enormous on their
future academic development. Freiman suggests that to promote the growth of
mathematic competence, and to support the development of mathematical
competence, the curriculum at the kindergarten level needs to be constructed to offer
rich learning experiences through challenging open-ended tasks, which enable children
to explore and build a deep understanding of mathematics [36]. However, in execution,
kindergarten teachers face several significant challenges, such as managing the
classroom, dealing with parental attitudes, and meeting students' diverse learning
needs [37]. In addition, teachers also have difficulty adapting effective teaching
methods, integrating various perspectives, and maintaining children's interest in
mathematics, especially with limited resources [38]. These findings underscore the need
for more diverse and adaptive teaching approaches, as well as the importance of early
intervention to support children's mathematical development. In addition, a supportive
home environment is also a key factor in overcoming these challenges, because positive
parental involvement can strengthen children's learning experiences. This is confirmed
in research by Cabrera et al that parental involvement plays an important role in the
early childhood education process, especially in supporting children's numeracy skills.
Evaluation of these various approaches shows that success in overcoming these
challenges requires close collaboration between teachers, parents, and other related
parties, as well as a more flexible approach in designing a mathematics curriculum that
suits the needs and potential of children in kindergarten.

Previous research confirms the essential role of parents in supporting early childhood
mathematics learning, by creating an inspiring home environment and being directly
involved in mathematics activities with their children [39]. Parental involvement is
proven to have a positive impact on children's mathematical development and
academic achievement, as shown by several studies that identify effective strategies
such as playing mathematical games, reading picture books containing mathematical
content, and connecting mathematics with everyday experiences [39,40]. However,
despite its significant impact, many parents lack understanding or knowledge about
early childhood mathematics education, often neglecting it compared to language
learning [2,41]. to alleviate this, research suggests the importance of interventions that
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provide parents with concrete examples of effective ways to maximize children's
interest in mathematics, including strategies for overcoming any mathematics anxiety
they may feel [2]. In addition, collaboration between parents and educators is crucial to
support children's mathematical development and character formation through
mathematics education [39,42]. Parental involvement in activities involving
mathematics at home, such as cooking or managing money, can enrich children's
learning experiences [43]. A study also showed that significant differences in children's
initial mathematics knowledge were closely related to the frequency and quality of
mathematics-related conversations and activities at home [44]. Therefore, building
parents' awareness of the importance of their involvement in mathematics teaching at
home and providing relevant resources and training can be an important step to
improving children's mathematics readiness when entering formal school.

Conclusion

According to the findings, early childhood mathematics learning influences children's
academic success both now and later. Manipulative, interactive, and contextual
mathematics mastery can be achieved through game-based activities, such as those
using educational game tools, to aid in the development of children's basic
mathematical concept competencies, allowing them to understand mathematical
concepts more effectively, significantly, and deeply. The research results also show that
mastering initial mathematics competencies plays a crucial role in mastering other
academic fields in the future.

The implementation of mathematics learning faces numerous challenges, including a
learning orientation that remains focused on numbers, subpar teacher competence, and
varying levels of student readiness. Furthermore, a lack of parental awareness and
involvement makes it increasingly difficult to strengthen basic children's mathematical
concepts. There needs to be innovation in collaborating and involving parents in the
learning process.
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