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ABSTRACT: The ability to recognize the concept of early numbers in early childhood is very
important to develop so that children are ready to take part in learning mathematics at a higher level.
This study aims to determine the effect of mathematics learning approaches and self-regulation to
recognize the concept of early numbers ability in kindergarten. The study used an experimental
method with a treatment design by level 2x2. The sample used was 32 children. Score data, ability to
recognize number concepts, analyzed and interpreted. The results showed that: (1) The Realistic
Mathematics Education approach is better than the Open Ended Approach in improving the ability to
recognize children's number concepts; (2) There is an interaction effect between mathematics learning
approaches and Self-Regulation to recognize the concept of early numbers ability; (3) The Realistic
Mathematics Education approach is more suitable for children with high self-regulation, (4) The Open
Ended approach is more suitable for children with low self-regulation. Subsequent experiments are
expected to find mathematics learning approaches for children whose self-regulation is low on
recognizing the concept of early numbers ability.
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1 INTRODUCTION

Mathematics is a branch of science that is universal, so it has a very important role in
shaping the character of students and the development of their thinking skills (Amalina,
2020). The development of other knowledge will not be difficult for students if mastery
of mathematics is mastered well, because various abilities have been honed such as the
ability to think critically, creatively, logically, and systematically, and the ability to work
together (Aziza et al.,, 2020). The hope that becomes the essence after learning
mathematics is that students can apply mathematics to their daily lives. A study says that
good mastery of mathematics from an early age will be positively correlated with the
ability to withstand the social environment (Elliott et al., 2016)

In teaching more complex mathematical skills, mathematics teaching has begun to be
introduced from an early age. One part of the basic ability to learn mathematics from an
early age is the ability to recognize the concept of numbers (Utoyo & Arifin, 2017). The
ability to recognize the concept of numbers is part of the ability to think symbolically in
aspects of cognitive development of children aged 4-5 years which is clearly stated in
Ministerial Regulation, Number 137 of 2014 (Pendidikan et al., 2014). Children's ability
to recognize the concept of numbers is a strong starting ground so that children can master
and understand higher mathematics learning (Shah et al., 2018). Some of the results of
previous research studies stated that there are benefits from the development of the ability
to recognize number concepts from an early age, such as developing the ability to
recognize numbers, mention numbers, compare numbers, and calculations (Yilmaz,
2017), there is a connection from learning numbers with the addition of children's
vocabulary (receptive and expressive) (Sarnecka & Lee, 2019), the provision of symbolic
and non-symbolic programs has a positive effect on increasing the ability to recognize
numbers and arithmetic in preschool-aged children (Van Herwegen et al., 2018),
knowledge of numbers has a positive impact on children's arithmetic abilities (Ostergren
& Traff, 2013).

Previous research has also stated that mastery of number concepts will have a major
impact on the acquisition of mathematics results at the next level of education. Such as
mastery of number concepts in kindergarten is a strong predictor for third-grade students
in the matter of calculating numbers and solving mathematical problems (McGuire et al.,
2012). Other research states that good early childhood ability to sequence numbers is
positively correlated to early math skills, influences mature math performance, and
continues significantly to the first and second-grade students' math skills to grow and
develop well (O’Connor et al., 2018). The abilities possessed by children do not
necessarily develop just like that, but there needs to be stimulation from the surrounding
environment, namely by applying the approaches, methods, and learning strategies used
by the teacher.

Many studies state that there is a significant child's ability to recognize the concept of
numbers correlates to children’s skills in the future and has a major impact on aspects of
child development. However, the achievement on the contrary is an unhappy result of the
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acquisition of Indonesian children's mathematics scores in the publication conducted by
the Program for International Student Assessment (PISA) in 2018 Indonesia is at the
lower level, which is ranked 72 out of 79 countries (Deny, 2019). From this data, other
results in the Trend in International Mathematics and Science Study (TIMSS) state that
the ability of Indonesian students in science and mathematics, especially in the ability to
conceptualize numbers, is also at the bottom, namely ranking 45 out of 50 countries
(Mullis et al., 2015). Other data sources obtained from the Ministry of Education and
Culture of the Republic of Indonesia stated that the ability level of elementary school
students in mathematics was only 95% capable of reaching the middle level while
neighboring countries such as Singapore were able to reach 40% at a high and advanced
level so that Indonesia (Jampel & Puspita, 2017). Furthermore, research on Assessing the
Number Sense Performance of Indonesian Elementary School Students states that as
many as 23.53% - 49.75% of elementary school students are still weak in understanding
the concept of numbers and meaning, especially in the realm of fractions and decimals
(Purnomo et al., 2014). The weak ability of Indonesian students needs to be analyzed in
terms of what factors are the cause.

This fact is in line with findings in the field that the ability to recognize the concept of
numbers that should be achieved by group A children in several
Kindergartens/PAUD/SPS in Batusangkar City is still far from expectations. Report on
the results of the child's development at the end of the semester in the ability to recognize
the concept of numbers as much as 60% is still in the Start of Development (MB) criteria.
Among the problems that arose during the observation was that the child was still
confused about mentioning the numbers 1-10, which the teacher asked for. Some children
have not been able to count numbers from big to small. In addition, children just don't
understand the concept of the number of numbers. Factors causing the non-optimal
learning of the number concept are due to the lack of support for the variety of media
used by the teacher when teaching, only in the form of blackboards, number posters, and
worksheet books. Also, teachers pay less attention to the maturity of each child. In
addition, various approaches, strategies, and the latest methods of learning mathematics
are also not updated so learning looks monotonous, and many children do not pay
attention to the teacher when learning mathematics in class. The results of further
observations, children's self-regulation also becomes a part and a supporting factor so that
the ability to recognize the concept of children's numbers develops.

This was also confirmed by Rakhman and Alam (2022) stating that in general teachers
in the class were less creative in creating a warm learning atmosphere because they tended
to use lecture and expository methods which resulted in children's mathematical thinking
abilities not developing properly. This is also supported by Nabighoh et al., (2022)
mentioning the impact of learning that is too teacher-centered so that it is difficult for
children to understand the concept of learning mathematics meaningfully. The learning
process for all levels requires teachers to be more creative, especially at the Early
Childhood Education (PAUD) level, because early childhood still has a concrete way of
thinking and has not yet realized the meaning of learning. Therefore, the teacher's skills
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in making learning objectives, choosing material, determining
approaches/methods/media, carrying out learning, and developing evaluation tools are
Very necessary.

As stated by Sriwahyuni et al., (2017) that there are differences in students in various
ways, especially in their abilities, the teacher must be able to choose a learning approach
that is by the goals to be achieved, the characteristics and age of the students. The
approach chosen for early childhood to introduce the concept of numbers must be
meaningful, and fun so that children understand (Muzakki & Fauziah, 2015). This
statement implies that choosing an effective, meaningful, and enjoyable learning
approach will lead students to like mathematics from an early age so that it will bring out
their enthusiasm for learning in the classroom.

One approach that can be used in teaching the introduction of mathematical concepts
in kindergarten is the Realistic Mathematics Education (RME) approach and the Open
Ended (OE) approach. Learning the RME approach is known as learning based on
contextual problems in the implementation process. This learning approach and its
implementation in learning mathematics are emphasized in line with the curriculum
(Handayani & Irawan, 2020). The results showed that there was a significant influence
between learning mathematics and RME on students’ conceptual understanding and
logical thinking and conceptual understanding (Widyastuti & Pujiastuti, 2014). Other
research also mentions that the mathematics learning approach provided by RME can also
have a significant effect on children's ability to recognize the concept of whole numbers
(Adjieetal., 2019, 2021; Liwis & Antara, 2017), improve mathematical connection skills
(Adjie et al., 2020), can improve mathematics learning outcomes (Narayani, 2019).

While the Open Ended (OE) approach is an approach that starts from a perspective with
efforts that can be made in evaluating students' abilities objectively (Sutama et al., 2021).
The implementation of this OE approach begins by confronting and introducing children
to open problems. Through this OE approach, children are more active in learning to
express their ideas, provide great opportunities for children to build a comprehensive
construction of mathematical knowledge, and enable children with low abilities to
respond to problems in their way (N. R. Utami & Warmansyah, 2019). The OE approach
can also provide benefits in intrinsically motivating children in explaining the problems
given so that children get their own experience in finding and answering problems. The
results of other studies state that learning with the OE approach can train students so they
can practice cooperation to solve the problems presented by the teacher (Rohmalina et
al., 2020). In addition, the OE approach and the RME approach are also expected to be
able to help children solve problems in recognizing mathematical concepts, especially
problems with number concepts.

In addition to the mathematics learning approach used by the teacher in supporting the
development of the ability to recognize children's number concepts, other factors are also
influential, such as children’s skills to be able to control themselves and adapt, which is
known as self-regulation. A study stated that self-regulation has a positive relationship
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with children's executive function and children's emotional control at preschool age
(Brandes-Aitken et al., 2019). Other research also states that children who have good self-
regulation will be seen from behavioral adjustments, for example, children will be
attentive during mathematics learning in class (Deflorio et al., 2018). It also shows an
increase in attention, literacy, and math skills in early school (Sawyer et al., 2015).
Therefore, for children with high self-regulation, it will have a good impact on the
children themselves, especially children who can control their behavior emotions, actions,
and concentration of attention so that it will enable children’s involvement in every class
activity.

From previous research, the provision of a mathematics learning approach influences
increasing the ability to recognize the concept of numbers and self-regulation as an
internal factor in bridging this influence. Therefore, even though there have been previous
research studies, no research has been found that examines the extent to which the
influence of the RME and OE mathematics learning approaches improves the ability to
recognize children's number concepts as seen from the high and low categories of
children's self-regulation. So that the research results are updated in the form of which
approach is more suitable for increasing the ability to recognize the concept of numbers
for children who have high and low self-regulation.

The purpose of this study was to find out differences in the ability to recognize the
number concept in group A children who were given the RME mathematics learning
approach and those who were given the open-ended mathematics learning approach. The
interaction between the mathematics learning approach and self-regulation on the ability
to recognize number concepts in group A children. Providing learning approaches that
are suitable for children with high regulation so that the ability to recognize the concept
of numbers can increase. Providing learning approaches that are suitable for children with
low regulation so that the ability to recognize the concept of numbers can increase.

2 THEORETICAL STUDY

2.1 Ability to Recognize the Concept of Early Numbers in Early Childhood

One of the abilities that must be developed in a child is to recognize the concept of
numbers (C. Mulyati et al., 2019). Mathematics education in early childhood is a very
important thing to pay attention to, especially at this time, one of which is the ability to
recognize the concept of numbers (Amini et al., 2022; Jennifer et al., 2014; Rosdiani &
Warmansyah, 2021; Wulandani et al., 2022). The ability to recognize the concept of
numbers is a beginning math skill (Haryuni, 2013; S. Mulyati & Sisrazeni, 2022; S. Y.
Utami et al., 2023; Warmansyah et al., 2022). Early experience with numbers and
operations is essential for acquiring more complex mathematical concepts and skills (Frye
et al., 2014). Numbers are symbols that never escape from our daily lives, every activity
that is carried out mostly uses numbers as symbols used (Roliana, 2018)). For example,
when a child makes tea or milk, then to measure the amount of sugar or milk used, you
must use numbers to measure it, "two" spoons of sugar or "one" spoon of milk.
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Chomsky and Hurford 1987 said that the ability to recognize the concept of numbers
is considered to come from human linguistic competence, the ability to recognize the
concept of numbers is the core of every ability we have, be it the ability to read, write,
produce, or understand numbers (Zhou & Yadav, 2017). In knowing the concept of
numbers, two things cover it, namely rote counting and rational counting (Charlesworth,
2005). Rote counting is the ability to name numbers that have been stored in memory
sequentially (Mclaughlin et al., 2013). An example is a child counting from one to ten
smoothly without making any mistakes. Rational counting is the ability to label several
objects around them with sequential numbers (Fathonah, 2021). For example, the first
object a child sees will be named or labeled with the number one, then the second object
will be labeled with the number two, and so on.

Another opinion regarding the ability to recognize the concept of numbers in early
childhood is that numbers and operations are an understanding of the concepts of
numbers, sequences, amounts, labeling with numbers, one-to-one correspondence (that
one object corresponds to one number), and counting (Greenberg, 2012). The introduction
of numbers or the concept of numbers to children will further help the child's reasoning
power more optimally if the introduction of the concept of numbers uses concrete
examples (Sudono, 2000). The opinion of Griffin and Case (1997) in McGuire et al.,
(2012) regarding the ability to recognize the concept of numbers in early childhood is (1)
Counting (2) Number Knowledge (3) Number Transformation (4) Estimation (5) Number
Patterns. The ability to recognize the concept of numbers in children is also marked by
the child's ability to recognize larger and smaller numbers. This can be seen from the
ability to (1) recognition of small numbers, (2) Counting of meaningful objects, (3)
Count-based comparisons of collections larger than three, (3) After-number knowledge,
(4) Mental comparisons of numbers that are close or close together (Ivrendi, 2011).

2.2 Mathematics Learning Approach

The approach to learning mathematics is a series of planned or organized actions by
certain existing principles (e.g. philosophical foundations, didactic principles,
psychological principles, or ecological principles), which are directed systematically at
the goals to be achieved (Syah, 2003). In this way, patterns of action can be built on
proven principles so that organized actions can work consistently toward achieving goals.
The mathematics learning approach is the method taken by the teacher in implementing
learning so that the concepts presented can be easily understood by students (Zulkarnain
& Amalia Sari, 2016). There are two types of approaches to learning mathematics, namely
methodological approaches, and material approaches. Suseno et al., (2020) state that the
mathematics learning approach is a process that is designed to form a learning
environment that allows a (student) to carry out mathematics learning activities and a
learning process centered on the teacher who teaches mathematics. The approach to
learning mathematics is the method taken by the teacher in the application of mathematics
learning so that the concepts presented can be understood by students (Narayani, 2019).
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One well-known approach to learning mathematics is the realistic approach (realistic
mathematics education) (Hidayat et al., 2020). This realistic approach is a theory in
mathematics learning that was first developed in the Netherlands in 1970. The realistic
approach was introduced in Indonesia in 2001 in several universities collaboratively
through an elementary school-level realistic mathematics education project. Learning
using a realistic approach emphasizes the importance of a concrete context that is known
to students and the process of constructing the students' own knowledge (Evi, 2011).

The construction of mathematical knowledge in students must pay attention to the real
context that takes place in the learning process. Mathematics must be related to the life
of every human being and mathematics is part of every human activity. So, mathematics
must be close to the lives of students and in sync with their daily lives (Ningsih, 2014).
The early stages of compulsory learning correspond to concrete experiences for students
(Cobb et al., 2008). This effort is carried out by exploring various realistic situations and
problems. Realism does not have to refer to something empirical, but what is required is
synchronization with the thoughts (Hidayat et al., 2020).

In its application during the learning process in the classroom, this realistic approach
pays close attention to informal aspects and then leads students' thinking toward the
formal mathematics (Wijaya, 2011). Several characteristics can be considered in realistic
mathematics learning, namely: 1) using contexts that are appropriate to the real world, 2)
using mathematical models, 3) prioritizing student production and contribution, 4)
interactive, and 5) depicting relationships (Nurlatifah et al., 2017). The use of real-world
contexts in the learning process begins with contextual problems (real world), thereby
enabling students to make exclusive use of previous experience in the use of mathematical
models related to situational models and mathematical examples developed by students
themselves (self- develop model) (Putra, 2014). The role of self-developed models is a
bridge for students to change situations from real to abstract situations, or it can be called
from informal mathematics to formal mathematics, which means students produce their
models in solving problems they encounter (Wulandari et al., 2020).

In the production and contribution of students, it is emphasized that students contribute
the most to the learning process and provide understanding in themselves. Using
interactive, namely interactive between students and teachers means the basis for a
realistic approach (Dwipayana & Diputra, 2019). Explicit forms of interaction are in the
form of negotiations, explanations, justifications, agreement decisions, disagreements,
questions, and answers or reflections that are used to achieve the informal form of
students. In the description, the integration of mathematical units is very fundamental. If
in learning we interact using other fields, it will affect problem-solving in the mathematics
(Yanti et al., 2018). A realistic approach can be implemented if the learning design has
realistic goals, the material used is based on real and contextual contexts, activities
between teachers and students must be equally dominant, and the evaluation used can be
in the form of questions that provoke reasoning from the student (Handayani & Irawan,
2020).
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Another approach is known as the open-ended approach. Rohmalina et al., (2020) said
that the open problem approach is an approach that uses teaching methods in which the
activities and interactions between mathematics and students have many variations. The
open problem approach is an approach that can awaken students' logic which can cause
students to be creative and able to think logically and critically. Nurlita (2015) also said
that the purpose of developing learning using this open-problem approach is to help
develop the creativity of students and their ability to think mathematically in solving
problems. In addition, in using this approach each student has the freedom to solve
existing problems according to their abilities and interests.

Students with higher abilities can take part in the process of learning mathematics and
students who have low mathematical abilities can still enjoy math activities, because
students are required to work according to their creativity and according to their abilities
(Nurina & Retnawati, 2015). This is the main goal in implementing learning with an open
problem approach, namely learning that builds interactive activities between mathematics
and students to invite students to respond to conflicts through various tactics. Meanwhile,
according to Mustikasari et al., (2013) the open problem approach is one approach that
can awaken students' reasoning so that students are creative and ultimately students can
think logically and critically.

2.3 Self-Regulation

The success of learning activities can be seen from the child's response to learning
activities. In addition to learning approaches, other things can support children's abilities,
one of which is that children have good self-regulation abilities. Judging from the child's
ability to socialize, good self-regulation abilities help children to be able to adapt and be
accepted by the environment around them (Oktaviana et al., 2021; Ponitz et al., 2009;
Rahma & Haviz, 2022; Safitri et al., 2023; Warmansyah et al., 2021). Children who
exhibit better self-regulation skills can elicit more positive interactions with teachers,
which in turn increases their enjoyment of school and other learning-related activities,
suggesting that the quality of the teacher-child relationship may serve as a mediator in
associations. Self-regulation helps children to easily interact with the environment around
them so that children feel accepted and comfortable in the environment where they are
(Portilla et al., 2014).

Self-regulation is also interpreted as a process of exercising self-restraint, this is as
conveyed by Aulia and Amra, (2021), Laela et al., (2023), Riley et al., (2008), and
Sa’diah et al., (2022) state that Self-regulation is the process of controlling the actions to
be taken, thought processes, and self-emotions. Self-regulation helps a child to know what
he must do if he wants to adapt to his environment and what efforts are the best to make
(Qistia et al., 2019). The ability of children's self-regulation when viewed from a
psychological perspective is very closely related to emotional regulation. Self-regulation
described by (Amalina et al., 2022; Eisenberg et al., 2001; Febriyani & Warmansyah,
2021) is something related to emotions which includes the process of initiating,
maintaining, managing, or changing events, intensity, or the duration of the internal
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feeling state. Self-regulation in children will help these children to regulate their emotions
when they are at school or elsewhere, besides that good self-regulation will make it easier
for children to adapt to activities. This will also have an impact on the child's academic
results (Lau & Rahardjo, 2020).

Self-regulation has a major influence on children's emotional and social development,
as stated by Charlesworth (2011), Elina (2021), and Laela et al., (2023) which states that
self-regulation is the ability to control emotions, and interact with others positively, avoid
negative actions, and be directed to become self-learners. Children who can control their
behavior well will tend to have good social skills. Self-regulation helps children regulate
behavior independently to demonstrate their ability to meet social expectations social
(Manab, 2016). From a cognitive point of view, self-regulation also influences children's
development to stay focused and involved in activities at school (Coelho et al., 2019)
stated that self-regulation relates to self-regulation, self-regulation skills such as taking
turns in conversation and playing, staying in activities, and remembering instructions to
function in everyday contexts. Children with good self-regulation abilities have good life
skills such as being willing to queue, wanting to be involved in activities at school, and
also have a sense of responsibility toward themselves (Friskilia & Winata, 2018;
Setiyawati, 2019)

3 METHOD

3.1 Research Desain

This study aims to determine the effect of the approach to learning mathematics and
self-regulation on the ability to recognize the concept of numbers at an early age. The
research method used is quantitative research with the ANOVA 2 x 2 experimental
method approach. The ANOVA test is a special form of statistical analysis to test the
hypothesis of a comparison of more than two groups. This study has three variables
studied, namely the mathematics learning approach which acts as a treatment variable and
is divided into two levels, namely Realistic Mathematics Education (RME) (Al) and
Open Ended (A2). While the second independent variable is self-regulation which acts as
a treatment variable divided into two levels, namely high self-regulation (B1) and low
self-regulation (B2). The dependent variable is the ability to recognize the concept of
numbers.

3.2 Participants

The target population in this study was group A PAUD/SPS students in the Tanah Datar
district. As a comparison, the reachable population in this study were Group A
PAUD/SPS students in Sungai Tarab and Lima Kaum Districts. Sampling with Simple
Random Sampling technique. results and discussion. The research was conducted in two
different places, Lenggogeni Kindergarten with a Realistic Mathematics Education
approach and Pertiwi Kindergarten with an open-ended approach. The number of samples
in the study can be seen in Table 1.

http://journal.unj.ac.id/unj/index.php/jpud 63


http://journal.unj.ac.id/unj/index.php/jpud

The Effect of Mathematics Learning Approaches and Self-Regulation Vol. 17.1 April 2023

to Recognize the Concept of Early Numbers Ability

Table 1. Sample Distribution by Treatment

Az Az Number

Bi1 35 35 70
B> 35 35 70
Total 70 70 140

3.3 Data Collection

Data collection in this study was carried out by observation by researchers using a
checklist developed from aspects and indicators with a scale of 1-3 for the dependent
variable, namely the ability to recognize the concept of numbers, and yes/no for attribute
variables, namely self-regulation. The development of a test instrument for the ability to
recognize the concept of numbers begins with the collection of a theoretical framework
which is then synthesized and developed into aspects of the ability to recognize the
concept of numbers and aspects of self-regulation. Furthermore, the preparation of
indicators and broken down into statement items. Furthermore, the instrument is tested
with expert judgment, namely the extent to which the instrument items measure aspects
of the ability to recognize the concept of numbers and self-regulation. Once the
instrument is approved, it is then tested on children as a trial sample. The instrument
validation process is carried out by analyzing the results of the number recognition test
as a data collection tool so that the validity and reliability are known in advance.

To determine the category of self-regulation which is divided into two groups, namely
High Self-Regulation and Low Self-Regulation. This was done as follows: 32 students in
each group measured the level of self-regulation using the instrument being tested. The
values obtained are sorted from the highest to the lowest. From the results of these
measurements, the High Self-Regulation and Low Self-Regulation groups were
determined—the appropriate upper and lower groups from 25% to 33%
(Cohen—Swerdlik, 2009).

3.4 Data Analysis

To analyze the data in this study, a two-way analysis of variance (ANOVA) was used
with a design treatment level of 2 x 2. For hypothesis testing to be carried out, it is
necessary to carry out analysis requirements tests, namely normality tests and
homogeneity tests. Existing data is processed so that it has a meaning that is useful for
answering problems in research and for testing hypotheses. Calculations are performed
using statistical software, the program used is a program for processing statistical data,
namely Statistical Package for Special Science (SPSS) 24.

4 RESULT AND DISCUSSION

4.1 Result

The results obtained in the treatment of the Ability to Recognize Number Concepts
through an approach to learning mathematics and paying attention to children's self-
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regulation obtained data on the Ability to Recognize Number Concepts. Hypothesis
testing in this study was carried out using a two-way analysis of variance (ANOVA).
Two-way ANOVA is used to test the main effect, interaction effect, and simple effect
between the media and self-regulation in recognizing the concept of numbers.
Furthermore, suppose that the results of calculations from the data indicate that there is
an interaction between the media and self-regulation of the ability to recognize the
concept of Numbers. In this case, the calculation is done using the Tuckey Test formula.
The following table, results of the Two-Way ANOVA calculations can be seen in Table
3.

Table 3. Results of Analysis of Variance Using Two-Way ANOVA

Source of Variance Db JK RJIK Fhitung Frable

0.05 0.01
Between Columns 1 166.53 166.53 25.463 * 4.20 7.64
Between Lines 1 30.03 30.03 4.592 * 4.20 7.64
Interaction 1 850.78 850.78 130.085 fala 4.20 7.64
in 28 183.13 6.54
Total Reduced 31 1230.47

Based on the table above, the average score of the ability to recognize the concept of
numbers in each treatment through a mathematics learning approach with children’s self-
regulation intersects. Thus, there is a significant interaction between the two variables,
namely the media with self-regulation of the ability to recognize the concept of numbers.
The test criterion used is to reject HO if FO > F-table. There is an interaction and
significance between media and self-regulation in the analysis of variance above. Then
the test is continued with the Tuckey test between data pairs to find out which group's
average is higher between the two paired data groups. The results of the Tuckey test
calculations for the compared groups can be seen in Table 4.

Table 4. Tuckey Test Advanced Calculation Results

Group N Q-Count Q table Conclusion
a=0,05

AlBl-A2B1 32 16,45 4,60 significant

AlB2-A2B2 32 6,36 4,60 significant

4.2 Discussion

4.2.1 Differences in the Ability to Recognize Number Concepts between children who
were given the RME Approach and the Open-Ended Approach

The results of the data analysis proved that there were significant differences in the
ability to recognize the concept of the number of children in group A who were treated
through the RME approach and children who were given treatment through the Open-
Ended approach. This proves that treatment using the RME approach affects the ability
to recognize the concept of numbers in group A children. The results obtained above can
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be explained that learning the concept of numbers can be done using the RME approach.
The findings in the field showed that there was a high level of interest in the children
towards the RME approach, such as when the number-composing game was carried out
using candy numbers, it seemed that the children were very enthusiastic about playing it.
with everyday life (Hamidah et al., 2021). It is proven that when giving treatment using
the RME approach, children are actively involved in the game of saying numbers,
showing numbers, and sorting numbers. In a real and conceptual view interacting in an
activity that gives children experience will encourage children to accept what they are
learning (Dennick, 2016). Other theoretical support states that learning using the RME
approach requires support from the teacher regarding the learning process that will be
carried out. The use of the RME approach makes it easier for teachers to develop
children's number concept abilities. When the learning activities took place at the time of
the research, the RME approach was played repeatedly and involved the children directly
in it. This activity was fun. This finding is in line with the findings explained by Chisara
et al., (2018) that there is learning that involves children and stimulates literacy and
learning starts with getting children to participate, think, find ideas, and gain experience.
So, it can be concluded that learning using the RME approach will make it easier for
children to improve their ability to recognize the concept of numbers.

Furthermore, the results of the study showed that there was an increase in children's
ability to say numbers 1,2,3,4,5,6,7,8,910 sequentially, and children could also say
numbers 1-10 randomly. This can be seen from the results of the post-test after learning
to recognize the concept of numbers using the RME approach. The use of the RME
approach is attractive to children because it has the characteristics of using real contexts,
using models for progressive mathematization, interactivity, and engagement. The
findings in the field stated that using the RME approach in the presence of a real context
provides an attraction for children which can increase interest, and imagination, generate
curiosity, and be fun. It is concluded that the use of the RME approach allows children to
remember the material because the learning situation is in a pleasant state.

According to the results of the calculation of the data analysis, it was found that the
score on the ability to recognize the concept of numbers in group A was higher in children
who were given treatment through the RME approach. The findings in the field show that
during play activities using the RME approach, children can say numbers after the
numbers shown by researchers, for example, researchers show number 1, and after
number one the child says number 2, then after number 2 the child says number 3, and so
on until the number 10, with this activity the child is increasingly curious and wants to
guess the numbers. In line with the characteristics of the RME approach stated by Fajriah
& Asiskawati, (2015), namely the RME approach makes children interested in learning.
This has an impact on children's involvement in learning activities, children become more
interested and motivated. Another theoretical support is the results of research on the
RME approach to the whole numbers (Adjie et al., 2019). So, it can be concluded from
the results of the post-test that there is an influence from the RME approach by increasing
the ability to recognize the concept of numbers in group A children.
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Increased ability to recognize children's number concepts due to active involvement of
children in games with the RME approach. The findings in the field show that there is a
child's trust in the researcher after the game with the RME approach.

In the group of children who were given treatment through the Open-Ended approach,
it was lower than that given by the RME approach. This is because the Open Ended (OE)
approach is an approach that starts from a perspective with efforts that can be made in
evaluating students' abilities objectively (Sutama et al., 2021). During the study, the
children were not as enthusiastic as they were when using the RME approach. This affects
the involvement of children in increasing the ability to recognize the concept of numbers
such as children being asked to say numbers in the Open-Ended approach, when children
cannot say, researchers and teachers repeat it many times. This finding, when examined,
is in line with the concept which states that the Open-Ended approach only focuses on the
information provided, such as mentioning numbers or words in learning activities (Weller
et al., 2018). In addition, the Open Ended approach only focuses on children repeating
material that has been presented and memorizing symbols related to the ability to
recognize the concept of numbers (Rohmalina et al., 2020). The use of an open-ended
approach to the learning process makes the teacher focus more on the learning outcomes
that the child gets by remembering the learning content. This makes the open-ended
approach less attractive because it only focuses on improving children's memory. This is
because the provision of material using an open-ended approach takes place repeatedly
without regard to the child's mental condition and readiness in participating in the learning
process.

Based on this explanation and the results of statistical calculations, it can be concluded
that the ability to recognize number concepts in group A children who were treated using
the RME approach was higher than children who were treated using the OE approach.

4.2.2 Interaction between Approaches to learning mathematics and Self-Regulation on
the Ability to Recognize Number Concepts (INT AX B

The results of the data analysis proved that there was an interaction effect between the
treatments using the mathematics learning approach and self-regulation on the ability to
recognize number concepts. So, it can be concluded that there is an interaction effect
between the treatment using a mathematics learning approach and self-regulation on the
ability to recognize the concept of numbers. Based on the findings in the field, it proves
that when a child's self-regulation is high enough it will increase the child's concentration
in learning activities, thus the child will be active in the learning process. If the child is
active in learning, the child will be able to master the discussion given by the teacher,
such as learning to recognize the concept of numbers. In addition, the research findings
also prove that there is an influence of a play-based approach to learning mathematics on
self-regulation and the ability to recognize children's number concepts. This can be seen
when in learning activities to get to know the concept of numbers of children who are
enthusiastic, actively involved, confident, and ask simple questions.
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The results of the research conducted support the findings that in learning activities
using a mathematics learning approach will make it easier for teachers to provide
learning. Learning provided by the teacher will be more interesting and innovative. The
mathematics learning approach can also motivate children to be more active and creative
in learning activities while playing. It is understood that the approach to learning
mathematics given by the teacher to children in an interesting way can focus the children's
attention and make children enthusiastic in the learning process. Every learning carried
out must fulfill several elements that need to be considered including the learning
objectives, the materials needed, the media used and there is an evaluation of each lesson.
The use of media in the learning process will make the learning atmosphere better. The
mathematics learning approach used should provide media assistance in a concrete and
fun way because then learning will be more easily directed, and more efficient in terms
of time and energy.

The use of a mathematics learning approach to developing the ability to recognize the
concept of children's numbers can be said to be appropriate. It can be seen from the
research results that children can compare many and few objects, say numbers 1-10 in
sequence, count numbers 1-10, and also show numbers 1-10. This is because the learning
approach given contains elements of play. It was explained that using a game-based
approach to learning mathematics makes learning activities more enjoyable Costa et al.,
2019). Furthermore, in a research result, the use of a mathematics learning approach by
playing makes children focus and creates the cohesiveness of a playing team (Garcia-
Sénchez et al., 2018). The development of the ability to recognize the concept of numbers
is supported using the RME approach and the Open-Ended approach. A theory states that
a learning approach that uses game techniques is useful for achieving learning goals, and
can convey learning content, activities, and experiences (Rahmawati, 2013).

Furthermore, other studies state that activities with children through play strengthen
various mental abilities such as logical reasoning, emotional understanding, emotional
control, long-term attention, imagery, assessing others, and controlling behavior
(Amalina, 2020). It can be understood that learning using a learning approach based on
games has an impact on children's self-regulation. In addition to learning approaches to
support self-regulation, children can also help children develop number concept abilities.
At the time the research was taking place the use of the RME approach began with
children being able to participate in play activities until they were finished. Not only are
they able to survive, but the child follows the process in the game, such as comparing
more numbers, also focusing on watching the game. Self-regulation can be understood as
control within the child to focus on a particular activity. The results of a study state that
children's self-regulation can develop good emotional skills, social skills, and cognitive
skills (Friskilia & Winata, 2018). Several components of cognitive self-regulation that
affect children's abilities are attention flexibility, working memory, and inhibition control
(Becker et al., 2014).
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Providing treatment through the RME approach and the Open-Ended approach can be
a tool in facilitating the delivery of material in recognizing the concept of numbers to
children. Likewise, the support of self-regulation helps children to be able to be involved
in learning activities to recognize the concept of children's numbers. This is reinforced by
research results that children's self-regulation supports the ability to interact with the
surrounding environment such as with teachers, and peers, and is active in activities in
preschool classrooms (Bohlmann & Downer, 2016; Eisenberg et al., 2010). Based on this
explanation and the results of statistical calculations, it can be concluded that there is an
interaction between the media and self-regulation on the ability to recognize the concept
of numbers in group A children.

4.2.3 Differences in the ability to recognize the concept of numbers between children
who have high self-regulation given the RME approach and the open-ended approach.

The results of the third hypothesis test rejected the null hypothesis which stated that the
group of children in group A who had high self-regulation who were treated through the
RME approach was higher than the group of children in group A who were given
treatment through the Open-ended approach. The use of the RME approach strongly
supports children who have high self-regulation. High self-regulation in children supports
children's development in terms of controlling behavior such as emotions, focusing
attention, and controlling actions so that children can be actively involved in learning
activities (Hurtado, 2017). Self-regulation helps children to engage in RME approach
activities. This is supported by the theory that self-regulation helps children understand
themselves and engage in interactions with the surrounding environment. This occurs due
to adaptive control of cognitive, emotional, and behavioral processes (Nisva & Okfrima,
2019). Another support is research conducted by Zhou, et.al that self-regulation helps
children to have freedom of attention, working memory, and related behavioral inhibition
control (Salminen et al., 2021).

The concept of the RME approach as explained by Handayani & Irawan (2020) is an
approach that uses the reality and experiences of children as the beginning of knowledge
of mathematics through the problems around it. Another opinion states that the RME
approach is an approach that relates to the reality and daily life of children (Chisara et al.,
2018). In learning activities to introduce the concept of numbers, researchers involve
children by asking children to sequence numbers, mention the order of numbers, and show
numbers. The findings in the field show that there is high involvement in children who
have high self-regulation, children also understand the material given to children more
easily because children's emotional control is high such as being involved in activities
and controlling children’s behavior such as concentrating in learning activities using the
RME approach compared to the RME approach. Open Ended. This is analyzed by playing
the RME approach with various and modified learning techniques used which also
contribute to the involvement and acceptance of material by children. The RME approach
provides fun and creative activities that free the mind without the constraints of pre-
existing ideas or experiences. In different situations, a research result states that learning
about the RME approach lasts longer for children and makes children happy in the
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learning (Ningsih, 2014). In addition, the use of the Open-Ended approach also only
focuses on children getting to know and remember. This is because the use of the Open-
Ended approach is carried out repeatedly until the child memorizes the material being
taught (Egbertetal., 2015). High self-regulation is more suitable given the RME approach
than the Open-Ended approach. This is in line with the results of research where the RME
approach encourages children to be actively involved and have a high curiosity in learning
activities to recognize the concept of numbers. The results of this study are in line with
the concept that self-regulation helps children to understand themselves, understand
situations, and how to interact with situations that occur as children's goals (Anselmus &
Parikaes, 2018; Jaramillo et al., 2017)

Many studies support the concept of using the RME approach, namely learning can be
used as a goal to master something (Rahmawati, 2013). In addition, the form of the child-
centered RME approach is stated to contribute to providing emotional and physical
experiences, the child's involvement in the RME approach can reflect the child's emotions
and thoughts (Rismaratri & Nuryadi, 2017). Furthermore, in learning situations using the
RME approach, children feel emotionally and cognitively involved with learning, and
children will act in learning to achieve their goals (Prasetya et al., 2019). In supporting
children to develop the ability to recognize the concept of numbers. The use of the RME
approach with direct learning techniques with children as the main role in the learning
process. The RME approach can be said to provide a memorable experience for children.
It is explained that the involvement of children in the approach does not provide
limitations for children in learning and can help children's comprehension and can
increase their mental strength. Furthermore, the use of the RME approach is the result of
innovation that emphasizes personal experience in learning. As is the case with research
on the effect of the realistic mathematics reduction (RME) approach on problem-solving
abilities, namely encouraging children to be able to imagine and innovate in solving
problems in learning and to be able to get their pleasure and satisfaction in children
(Apriani & Maryam, 2020).

The research findings regarding learning to recognize the concept of numbers using the
RME approach involve the interaction of both children with children and children with
the teacher and freely expressing their imagination, this can be seen when children solve
simple problems by involving the RME approach in learning. This is in line with research
conducted by Supriaji and Soliyah, (2021) regarding the RME approach with activities
to sequence numbers, arrange numbers and imitate numbers in learning. Furthermore, it
can be explained that the RME approach has several advantages, namely a) in playing the
RME approach can involve children actively, and children are given the freedom to
explore, b) Techniques by presenting real objects that are closely related to everyday life
will create curiosity high knowledge in children c) teachers can modify learning in such
a way that children are interested in learning it and design it according to the content and
learning needs of children so that its use becomes flexible, d) teachers and children can
jointly solve problems in playing the RME approach (Ardiniawan et al., 2022). Therefore,
it can be concluded that children who have high self-regulation who are treated through
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the RME approach have a significantly higher ability to recognize number concepts
compared to children who have high self-regulation who are treated using the Open-
Ended approach.

4.2.4 Differences in Ability to Recognize Number Concepts between children who have
low self-regulation who are given the RME Approach and the Open-Ended Approach

By paying attention to the conclusions above which are different from the previous
hypothesis analysis, it can be said that children with a low level of self-regulation, the
ability to recognize the concept of numbers in group A children who were treated through
the RME approach were lower than children who were given the Open-Ended approach.

Low self-regulation can make it difficult for children to survive situations in the
classroom environment. Seeing from the results of the study that for children who have
low concentration when given material to recognize the concept of numbers using the
Open-Ended approach, it is easier for children to recognize numbers, but when children
have difficulty ordering numbers 1-10, teachers and researchers repeatedly use the Open
approach. Ended until the child can remember the numbers. These findings are supported
by Rudyanto (2016), who stated that children with low self-regulation tend not to
participate in learning activities, children cannot survive for a while in class, which causes
harm to children in the future the condition of children who have low self-regulation,
implementation of the ability to recognize the concept of numbers is also low. This is in
line with the results of research by Faridah and Aeni (2016) that low self-regulation has
an impact on weak behavior control such as a child's weak ability to see opportunities and
available resources in the environment around the child. It can be said that children with
a low level of self-regulation, and the ability to recognize the concept of numbers in group
A children who were treated through the RME approach were lower than children who
were given the Open-Ended approach.

The development of the ability to recognize the concept of numbers in Group A
children with low self-regulation can be done using an open-ended approach. The
researcher gave treatment by showing numbers repeatedly, after which the children were
asked to name the numbers. However, children who have low concentration and do not
want to participate in learning activities are given the treatment repeatedly so that the
child knows the numbers and shows the numbers requested by the teacher. It was
explained that the Open-Ended approach helps children to recognize and remember the
concept of the numbers given (Rudyanto, 2016). Furthermore, the Open Ended approach
can be used by repetition as a learning exercise to help children memorize numbers or
symbols (Taman et al., 2020). The findings of the study also saw an increase in the ability
to recognize number concepts in children with low self-regulation using the Open-Ended
approach, such as children being able to sort the numbers 1-5 after being given treatment
with the Open-Ended approach repeatedly. Children are also invited to count the number
of objects repeatedly until the child focuses on the object to be shown. This finding is
supported by research results which state that the Open-Ended approach is widely used
by teachers to improve children's ability to recognize the concept of the number they want

http://journal.unj.ac.id/unj/index.php/jpud 71


http://journal.unj.ac.id/unj/index.php/jpud

The Effect of Mathematics Learning Approaches and Self-Regulation Vol. 17.1 April 2023

to Recognize the Concept of Early Numbers Ability

to achieve. but this usually only helps to get to know (know numbers, know colors, and
so on). For higher memorization, the teacher needs to do repeated exercises with the child
(Hayati & Fitri, 2016).

The open-ended approach is a learning process that provides problems with
mathematical concepts that will be discussed by educators with students with an open
nature with the intention of educators providing challenges to students in answering these
challenges with various solutions for solving them (Faridah et al., 2016). Not only
providing various kinds of solutions to solving problems, the meaning of being open is to
provide opportunities for students to solve problems in their way but still correct
(Rohmalina et al., 2020). In line with research conducted by Eka (2016), stated that the
ability to recognize the concept of numbers in children through an open end learning
approach will provide opportunities for children to investigate existing problems in depth
so that with this, children can solve them. existing problems critically and creatively.
Because an open learning approach can improve children's ability to think creatively and
critically (Rudyanto, 2016). In line with the statement that open-ended approaches used
at low concentration levels have an impact on improving preschool performance in early
math skills, but this growth varies based on the child's level of understanding (Kurnia,
2015). In addition, the Open Ended Approach can be designed with low cost and easy
procedures that support teachers to make learning tools (Mulyana et al., 2022).

The open-ended approach can also help children improve their English language skills,
namely knowing words and making it easier to read sentences. It can be understood that
the open-ended approach emphasizes the activities of reading pictures, writing, and
briefly recognizing symbols because the system using the open-ended approach is carried
out by repetition (Delyana, 2015). So, children with low self-regulation such as difficulty
concentrating can accept learning activities with the Open-Ended approach which is
carried out repeatedly. An open-ended approach is used by holding the card up and
showing the child, then showing the card containing learning material, asking the child to
observe the contents of the card, and repeating the activity until the child remembers the
material to be taught (Sumardi et al., 2017).

This shows that the open-ended approach can be used for children who have low levels
of concentration. Because the teacher can repeatedly show the open-ended approach until
the child remembers the learning material. Developing the ability to recognize the concept
of numbers in children with low self-regulation will be easier by using an open-ended
approach. This is supported by research results that the Open-Ended approach requires
more understanding when playing it, does not require prior knowledge or experience
about the substance, and can also help children recognize material that is difficult to teach
(Hayati & Fitri, 2016). Apart from that, the use of an open-ended approach can also be
learned to set according to the goals to be achieved for each child (Asri Devi, 2020).
Based on this suitability, children who have a low level of self-regulation, and a low
ability to recognize the concept of numbers, will be better off if they are given treatment
using the Open-Ended approach.
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5 CONCLUSION

The approach to learning mathematics affects the ability to recognize the concept of
numbers of group A children in kindergarten. The Realist-tic Mathematics Education
(RME) approach is more suitable for the introduction of number concepts in preschoolers
with high self-regulation compared to using the Open-Ended approach. It is proven that
children with high self-regulation are better able to engage, concentrate, and be active in
learning activities to recognize the concept of numbers using a realistic mathematics
education approach. While the open-ended approach is more suitable for preschool-age
children who have low self-regulation and concentration and have difficulty controlling
themselves in class. This is supported by an open-ended approach providing a great
opportunity for children to build a comprehensive construction of mathematical
knowledge. Teachers can provide learning to recognize the concept of numbers by
focusing on one child only. However, this study still needs comprehensive research. This
study only examined children in group A with an age range of 4-5 years. Factors
influencing the introduction of the concept of numbers in children are not only
approached to learning mathematics and self-relation. Many other factors play arole, such
as nutritional status, school stratification, and parenting.
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