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Abstract. The Gap between parents' desire for their children to have early nu-
meracy skills and that children need to learn counting according to appropriate
early counting principles based on Local Culture gives rise to several issues in
early childhood counting principles. Examining the urgency of introducing the
correct concept of early counting is essential. This study aims to explore various
research findings on early childhood counting principles based on the local cul-
ture of South Sumatra. The research method used is a literature review of pri-
mary sources. The literature review findings indicate nine principles of early
counting: (1) the One-to-one correspondence principle, (2) the principle ofcount-
ing in a stable sequence, (3) the Cardinality principle, (4) the principle of count-
ing in an irrelevant order, (5) Abstract counting principle, (6) Memoriza- tion and
rational counting principle, (7) Principle of counting using daily con- cepts based
on Local Culture, (8) Problem-oriented counting principle, (9) Rep- etition count-
ing. This research provides new insights by examining information on these nine
principles derived from 52 recent research studies from 2020 until2023. The im-
pact is that teachers can focus on stimulating early numeracy skillsin young chil-
dren according to the principles of early counting. In conclusion, learning to
count based on the principles of early counting indicates success in early numer-
acy learning.

Keywords: Early Childhood Mathematics, Counting Principles, Literature Re-
view

1 Introduction

Counting is the foundation of many sciences used in daily life, and mathematics
plays an important role in every activity. Considering the importance of counting skills
for humans, it is crucial to teach counting activities from an early age using various
appropriate media and methods that do not interfere with other aspects of a child's de-
velopment.

Counting skills are extremely important for children as they provide a strong foun-
dation for understanding number concepts and the ability to solve mathematical prob-
lems in daily life. With counting skills, children can effectively perform basic mathe-
matical operations such as addition, subtraction, multiplication, and division. Counting
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skills also enable children to measure, compare, and classify objects and quanti-ties
around them. For example, they can count the items purchased at a store, meas-ure
time, divide food into equal groups, or estimate the money needed to buy some-
thing. Counting skills also help children understand patterns, relationships, and more
complex mathematical principles. By utilizing counting skills, they can apply mathe-
matical concepts in real-life situations, such as counting, estimating quantities, or
solving problems in daily life.

Children can develop problem-solving skills, logic, and critical thinking by apply-
ing counting skills in real-life contexts. They learn to identify problems, formulate
strategies, seek alternative solutions, and evaluate the solutions' effectiveness. There-
fore, counting skills are notjust about counting numbers but also about understanding
mathematical concepts more broadly and applying them in daily life. Through good
teaching and appropriate support, strong counting skills give children the confidence
and abilities to tackle mathematical challenges and problems.

Relevant research on the importance of counting skills includes [1], which states
that counting skills are the ability of children to understand number concepts, ena-
bling them to apply and solve mathematical problems in daily life. Another study
conducted by [2] indicates that using linear number line games can enhance children's
counting knowledge and arithmetic skills. Early childhood learning of counting
knowledge impacts children's future mathematical learning abilities. By employing
this approach, children are expected to develop a better understanding of numbers and
establish a strong foundation in mathematics for the future. Similarly, according to
[3], this research provides crucial insights for educators and policymakers in design-
ing effective pre-school education programs to develop early counting skills in chil-
dren. With a better understanding of the influencing factors, educational programs can
be tailored to help children achieve optimal counting abilities before entering formal
schooling. Another study conducted by [4] demonstrates that using fingers in solving
addition problems indicates that kindergarten children who are most proficient in
counting with their fingers tend to abandon this strategy by Grade 2. Furthermore,
research conducted by [S]reveals that mathematics education in schools has been a
focus of attention for years, with efforts to address the issues and improve the quality
of teaching and learning mathematics, including curriculum reforms that shift from a
content-centered curriculum approach to a learning outcome-based curriculum, aim-
ing to transition from teacher-centered to more student-centered instructional ap-
proaches.

Other research findings indicate that even from early childhood, individuals under-
stand that counting usage reflects the motivation to achieve accuracy and fairness.
They utilize countingto evaluate others' behavior in the context of fairness, consider-
ing various factors in decision- making and providing outcomes they perceive as fair
based on counting. This research providesinsights into how children understand fair-
ness and counting in social contexts [6]. Another study reveals that children often
make mistakes in counting; therefore, it is important to provide appropriate learning
experiences and introduce more abstract counting concepts to help overcome potential
counting errors and strengthen their holistic understanding of counting concepts [7].
Additionally, research by [8] offers a deep understanding of the importance of devel-
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oping executive functions and counting skills in early childhood. The implication is
the significance of supporting children's executive function development and provid-
ing opportunities for them to acquire strong counting skills. One way to enhance
children's counting abilities is by modifying textbooks given to young children,
providing numerous engaging pictures and colors to make learning more appealing
and facilitate their understanding of number recognition [9]. Children's interest in
mathematics can be stimulated through the game "Math Wizard Magical Workshop's
Potions" from Osmo [10]. Other research also indicates the need for more conceptual
tools to advance thinking about mathematical learning with children's books, an area
lacking research and practice [11].

Unlike previous research, this study brings a novelty that has not been discussed.
The novelty of this research includes: (1) This study focuses on providing infor-
mation about the principles of early counting for young children and facilitating
teachers in formulating stimulation for early counting abilities in young children. (2)
Unlike previous research methods on similar topics, this study utilizes a qualitative
method through a literature review. (3) The literature reviewed in this study consists
of 52 research journals from the past four years, from 2020 to 2023, focusing on the
principles of early counting.

Learning for Young children should adopt the principle of learning through play
because counting plays a crucial role in their cognitive development and is a relevant
mathematical concept for their age. Play activities allow children to learn fun and
naturally, engaging and motivating them in the learning process. In addition to the
principle of learning through play, there are six other recommended principles based
on the literature review, namely: (1) One to One Correspondence principle, (2) the
Stable sequential counting principle, (3) the Cardinality principle, (4) Irrelevant order
counting principle, (5) Abstract counting principle, (6) Memorization and rational
counting principle, (7) Counting principle using daily life concepts for children, (8)
Problem-solving oriented counting principle, (9) Repetition counting principle. By
adopting these principles in early childhood counting learning, we can create enjoya-
ble, meaningful, and effective experiences for them. Positive and enjoyable learning
experiences in early childhood will help build a strong foundation for a deeper un-
derstanding of mathematicsin the future.

2 Method

The research used a qualitative research design with a literature review ap-
proach. This method was chosen to examine 52 relevant literature sources related
to the research objec- tives. The literature review approach involved collecting
information from primary sources, specifically, journals published in the past
four years and distributed across four continents. The data collection method in-
volved searching keywords on five journal search platforms: ScienceDirect, Re-
searchGate, Tandfonline, Wiley & Sons, and Google Scholar. The researcher only
cited relevant references aligned with "exploring counting principles for young
children" from 2020 to 2023. The data collection took place over three months,
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from April to June. The data analysis technique employed in this research fol-
lows the Miles & Huberman analysis technique: (1) selecting data, (2) displaying
data, and (3) verifying data. The research process flow can be illustrated in Figure
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The research findings are based on a literature study approach. The content analy-
sis was de- rived from primary sources, specifically research journals categorized by
publication year from 2020 to 2023. The research result is depicted in Figure 2.
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Fig. 2. Research Result

The diagram illustrates the researcher's findings from analyzing the 52 literature
sources. These sources were obtained from the five journal search platforms: Google
Scholar, ScienceDirect, ResearchGate, Wiley Online Library, and Taylor & Francis
Online. The search was conducted by accessing these platforms for two months. Fur-
thermore, the journals reviewed were those published in the past four years, from
2020 to 2023. The reason for selecting these four periods is that the researcher intend-
ed to review the most recent literature. The literature reviewed was relevant to the
topic of "title." For a more comprehensive illustration, please refer to Figure 3 below.
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Fig. 3. Implementation of Systematic Review

The implementation of the literature analysis process was conducted through a sys-
tematic review. This process consists of four stages: (1) Identity Studies: This is the
first stage, where the researcher determines the topic and objectives of the study. The
topic examined in this research is "stimulating children's skills before they are ready
to write," while the objective is to review 52 relevant literature sources related to the
research topic. (2) Determine the Suita- bility of Studies: This stage involves sorting
and selecting the relevant and applicable litera- ture. The researcher decides which
literature sources will be used and which will not. The selected literature is obtained
from five journal sources from 2020 to 2023. This process is done by accessing rele-
vant keywords on journal platforms such as ScienceDirect, Re- searchGate, Taylor &
Francis Online, Wiley & Sons, and Google Scholar. The researcher sets the period to
include journals published in the last four years, from 2020 to 2023.

Abstract Data from the Studies: In this stage, the researcher identifies and ab-
stracts each ofthe 52 journal articles obtained from the search conducted on the five
journal sources over the past four years. The researcher creates a table to facilitate
data abstraction from each journal article. The criteria for identification in each jour-
nal article include the source of the journal, publisher, country, year, and research
findings. Once the 52 journals are identified based on the predetermined criteria, the
researcher examines the relevance of each research finding to the topic. The results of
data abstraction regarding the number of journal sources reviewed in the past four
years can be illustrated in Figure 4.
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The number of articles accessed from the "ScienceDirect" journal search page was
8: 1 article in 2020, 3 articles in 2021, 2 articles in 2022, and 2 articles in 2023. Fur-
thermore, 12 articles

were accessed from the "ResearchGate" page: 2 articles in 2020, 4 articles in
2021, 3 articlesin 2022, and 3 articles in 2023. As for the "Taylor & Francis Online"
page, one article was accessed in 2023. One article was accessed from the "Wiley &
Sons" journal search page, published in 2022. Meanwhile, from the "Google Scholar"
page, 30 articles were accessed, including six articles in 2020, 8 in 2021, 12 in 2022,
and 4 in 2023. Figure 4 shows that the most dominant articles were accessed from
Google Scholar and ResearchGate, followed by ScienceDirect. In contrast, the fewest
articles were sourced from Taylor & Francis Online and Wiley Online Library.

In addition, the abstracted data from the 52 reviewed journals from various coun-
tries were categorized into four continents: Asia, Europe, America, and Africa. This
pie chart shows the percentage of journals reviewed in each continent. 63% of the
reviewed journals from 2020 to 2023 originated from Asia, including Indonesia, In-
dia, Singapore, Israel, and Uzbekistan. 25% originated from Europe, including the
UK, Turkey, Germany, and Sweden. 6% originated from America, including the
USA. 6% originated from Africa, including countries such as Zimbabwe and Spain.
The percentage data of literature sources from each continent in the last four years can
be seen in Figure 5.
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(4) Analyzed data in the studies: The fourth stage analyzes the data abstracted in
the previous stage. This stage involves analyzing the research findings from the 52
articles reviewed from the five journal article search sources in the past four years,
then assessing their relevance to early childhood counting principles. The analysis is
conducted by identifying the findings of each article through a detailed examination
of the results, discussion, and conclusion sections. Subsequently, the overall findings
regarding the various principles of counting ability in early childhood are summa-
rized. The results of this research data analysis can be illustrated in Table 1.

Sources 2020 2021 2022
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Based on the data analysis, this research identified nine initial counting principles,
including (1) One to One Correspondence Counting Principle, (2) Stable Sequential
Counting Principle, (3) Cardinality Principle, (4) Counting with Irrelevant Order
Principle, (5) Abstract Counting Prin- ciple, (6) Counting with Memorization and
Rationality Principle, (7) Counting Using Daily Concepts Based on Local Culture
Principle, (8) Problem-Oriented Counting Principle, and (9) Repetition Counting
Principle. These nine principles indicate children's readiness in early counting activi-
ties. Teaching the one-to-one counting principle is fundamental in counting. The prin-
ciple works by counting each object once and only once. Two important abilities are
used in this principle: matching numbers with objects and separating counted objects
from objects to be counted. Common mistakes include skipping an object entirely and
counting the same object twice [12]. For children to count objects correctly, they need
to see them and understand that each number in the counting sequence must corre-
spond to one and only one object [13]. When young chil- dren have number sensitivi-
ty, including developing their counting skills, they will understand that numbers cor-
respond one to one [14]. One-to-one counting involves sequentially reciting numbers'
names without skipping any objects. Children understand the one-to-one correspond-
ence counting principle well at age five, which improves as they get older [15].
Teaching the stable-order counting principles involves the child's ability to count a
collection of objects repeatedly and associate the appropriate and stable number
words. The counting sequence must be repeatable to acquire this principle, meaning
the number of words should follow a stable and interconnected order. Young chil-
dren learn to count each object only oncein a stable order, and the last number in the
sequence indicates the number of objects [16]. Early childhood counting is sequential
and stable, where the counted numbers are interconnect- ed, and the last number men-
tioned represents the final count [17]. The stable-counting principle essentially refers
to verbal counting, where number words are conventionally pronounced se- quentially
and consistently [18]. The child's ability to recite numbers is crucial for counting ob-
jects. Counting refers to objects to express the number of objects being counted.

Teaching Cardinal Counting Principles is a conceptual foundation for meaningful
counting and provides a basis for understanding other key aspects of counting. This
finding emphasizes the importance of educators and parents in building children's
abilities to understand and apply cardinality principles [19]. The cardinality principle
states that the last number uttered reflects the overall quantity of the set being counted
[20]. Research on the emergence of alternative counting principles, especially cardi-
nality, has made significant progress in understanding the conceptualization of num-
bers in children's development [21]. Counting and understanding cardinality is crucial
in children's numerical development [22]. Children learn to recognize the cardinality
of the first few numbers, such as one, two, three, and four, before they learn how to
count the cardinality for all numbers. As they begin to grasp the concept of counting,
they also discover the structure of the number system [23].

The cardinality principle refers to a child's understanding that the total quantity of
objects in a set can be represented by a number, known as a cardinal number. The
cardinality principle is important in early numerical development [24]. Children's
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understanding of number names expands their conceptual understanding to include
groups of tens, linking the two number words in 18 (eighteen) to the numbers ten and
eight with their numerical symbol 18 [25]. Acquiring cardinal numbers or understand-
ing the relationship between numbers and quantity underlying the cardinality princi-
ple is a significant milestone in developing early numerical skills and better math-
ematical abilities in children[26]. The cardinality principle states that the last number
a child counts represents the total quantity of objects in the set being counted [27].
Children's early numeracy and arithmetic skills can vary greatly, with each child hav-
ing a unique developmental level and gradual nu- merical understanding over time
[28].

Teaching Order-Relevance Counting Principles states that the result of counting
remains the same, regardless of the starting point used, unless the counting rules are
violated [29]. The principle of order relevance states that objects can be counted in
any order. Therefore, chil- dren's development should be based on their thinking abil-
ity [30]. Activities that introduce aspects of abstract visual features, such as irrelevant
colors in counting a set of objects, can be beneficial [31]. Once children are familiar
with verbal and object-counting activities, they are ready to be given stimuli to en-
hance their number sensitivity [32]. One game that can stimulate counting skills is
puzzled, which can support children's development while training logic, and spatial
abilities, stimulating the brain, and fostering imagination [33]. Other research on the
principle of order relevance in children's development of numerical skills suggests
that the order of counting objects does not affect the overall quantity. For example,
using a number tree in learning, this game teaches children that the order of count-
ing objects on the number treedoes not affect the overall quantity [34].

Teaching the abstraction counting principles, as children develop their ability to
recognize different hypotheses, they also enhance their intuitive abstraction abilities
and reorganize previ-ously built mathematical knowledge into new structures [35].
This principle typically indexes the level of abstraction by counting the number of
abstract utterances [36]. Numbers are basic mathematical concepts that contain ab-
stractions of high-level generalizations and abstractions of their foundational con-
structions that can be sensed perceptually [37]. Representation is im- portant because
numbers are abstract and thus must be represented in multiple ways in all situa-tions
to be communicative [38].

Teaching Counting Principles with Memorization and Reasoning. Pre-school chil-
dren have good skills in "counting rhythmically, stable sequencing, counting the next
numbers, abstrac- tion, cardinal numbers, and recognizing numbers." They do not
encounter difficulties in these aspects [39]. Early childhood mathematics education
aims to teach logical and mathematical thinking in a fun and uncomplicated way.
Principles of early childhood counting include mak- ing lessons enjoyable, directly
involving children, building their desire and confidence in adapt- ing to counting,
appreciating children's mistakes without punishing them, and focusing on their
achievements [40]. The principle of counting with memorization and reasoning can be
applied in tasks such as counting 20 fish lined up linearly with the highest score for
correct counting. Inthis task, children are asked to count rationally by understanding
the concept of quantity and stable order in counting [41]. Introducing mathematics to
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young children can be done through various learning media, including online learn-
ing. Studies show that educational games can provide children with interactive and
enjoyable learning experiences [42].

Additionally, the principle of counting with memorization in mathematics educa-
tion can be implemented through music-based learning, as music can help children
remember information effectively, including mathematical concepts and number se-
quences [43]. Another supportive research concluded that the traditional game of
Dakon is effective as a means to develop count- ing skills in children [44]. It is neces-
sary to enhance adults' knowledge about the importance ofpromoting verbal counting,
regardless of object-based counting, and increase adults' awareness of number compo-
sition and decomposition [45]. The student-centered approach was used. The first
longitudinal study investigated several component numerical skills in the preschool
popu- lation. This approach allows for investigating subgroup learning paths with
different mathemat-ical abilities over time [46].

They were counting Principles using Daily Concepts based on Local Culture.
Counting princi-ples based on local culture that incorporate traditional games into
learning activities have im-portant benefits for children. By combining local cul-
ture and traditional games in counting education, children can experience play
activities related to their cultural heritage [47]. Re-search reveals the positive bene-
fits of using the snake and ladder game as a medium for count-ing principles based
on local culture in the learning process. Using the snake and ladder gamein learning
can create enjoyable conditions for children [48]. Another similar opinion is that
implementing culturally-based learning media, such as playing Congklak Games, for
introduc-ing number concepts to 5-6-year-old children has positive potential in
improving countingskills. The research results show that this culturally-based edu-
cational game can help children better understand number concepts. In addition to
introducing children to number concepts, the game also introduces them to their rich
local cultural heritage. These games can increase chil-dren's interest in mathematics
and strengthen their connection with their culture [49]. Counting principles using
simple concepts based on local culture (ethnomathematics) are present in sometradi-
tional indigenous knowledge systems. These elements related to early childhood
include counting concepts (addition and subtraction), two-dimensional shapes,
three-dimensional shapes, and mathematical logic. Apart from preserving culturally
significant traditional gamesand learning mathematics through play, these tradition-
al indigenous knowledge systems canalso foster a sense of patriotism, justice, toler-
ance, cooperation, and mutual assistance, demon-strating unity and harmony within
the nation [50]. Ethnomathematics can address students'learning difficulties by link-
ing local culture to mathematics learning topics [51]. Culture or inherited customs
have educational value and are one of the educational values in mathematics educa-
tion. Ethnomathematics serves as a bridge between mathematics and daily practices
[52].

They are counting Principles oriented toward Problem Solving. Based on the
principles of early counting ability, mathematical concepts need to be gradually
introduced to children ac- cording to their level of mastery, including numbers,
cause-and-effect patterns, geometry, and problem-solving. Problem-solving is an
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important aspect of mathematics, and children need to be taught problem-solving
strategies such as identifying problems, planning steps, trying solu-tions, and evalu-
ating results. This principle helps them develop critical thinking, creativity, and prob-
lem-solving skills [53]. Children can acquire mathematical abilities, including
problem- solving, in daily life, which helps them in decision-making, practical
problem-solving, and critical thinking [54]. Counting principles oriented towards
problem-solving can be achieved through role-playing, for example, playing a store
where children can develop problem-solvingskills by planning the necessary actions
to sell their products effectively when they play the roleof a seller [55].

Another similar perspective regarding problem-oriented counting principles
suggests using busy books, placing children as active mathematical problem solv-
ers, where they are given mathematical tasks or challenges that need to be solved
through object manipula-tion, connecting mathematical concepts, or using appropriate
counting strategies [56]. They were counting principles of repetition. Children's
knowledge develops, is identified, and rein- forced as they transition from one educa-
tional level to another. Repetition of what has been counted is crucial in learning
counting to ensure accurate counting [57]. Children learn quickly but also forget
quickly. Therefore, repetition in counting is done several times, and playing games on
the same topic can help children remember [58]. Indirectly, children's focus can be
trained through counting repetition, and their cognitive skills can be sharpened [59].

The novelty of this research lies in the discovery of six principles that serve as
guidelines for teachers in teaching early counting to young children based on 52 liter-
ature review journals from four continents from 2020 to 2023. These nine principles
include (1) One to One Corre- spondence Counting Principle, (2) Sequential Stable
Counting Principle, (3) Cardinality Prin- ciple, (4) Irrelevant Order Counting Princi-
ple, (5) Abstract Counting Principle, (6) Memoriza-tion and Rational Counting Prin-
ciple, (7) Counting principle using concepts from children's daily life, (8) Problem-
oriented Counting Principle, (9) Counting Repetition Principle.

4 Conclusion

The nine principles of early counting for young children are important guidelines
for teachers inteaching counting to young children. These nine principles include (1)
One to One Correspond- ence Counting Principle, (2) Sequential Stable Counting
Principle, (3) Cardinality Principle, (4) Irrelevant Order Counting Principle, (5) Ab-
stract Counting Principle, (6) Memorization and Rational Counting Principle, (7)
Counting principle using concepts from children's daily life,

(8) Problem-oriented Counting Principle, (9) Counting Repetition Principle. These
principles are based on 52 literature review studies conducted in the past four years.
This research is ex- pected to advance knowledge about early childhood mathematics
by teaching young children tocount in a fun, accurate, effective, and efficient manner.
Additionally, this research's findings can positively impact the role of prospective
teachers, teachers, parents, and stakeholders in supporting the government's move-
ment for numeracy literacy among young children in Indone-sia.



286 W. D. Andika et al.
5 Acknowledgments

The research/publication of this article was funded by DIPA of Public service
Agency of Uni- versitas Sriwijaya 2023. SP DIPA-023.17.2.677515/2023, On No-
vember 13, 2022. In accord- ance with the Rector’s Decree Number:
0189/UN9.3.1/SK/2023, On April 18, 2023. .

References

1. P. N. Widowati, T. Efriyana, Y. D. Pratiwi, and S. Lukas, “Mengukur Kemampuan
Berhitung melalui Metode Fun Game Wordwall pada Siswa Kelas 1 Sekolah Dasar Strada
Kampung Sawah,” J. Pendidik. dan Konseling, vol. 4, no. 6, pp. 2957-2964, 2022.

2. L. Chien Heng, “Developing mental number line games to improve young children’s num-
ber knowladge and basic arithmetic skills.” p. 105479, 2022. doi:
https//doi.org/10.1016/j.jecp.2022.105479.

3. A. Aravindan Rajagopal, F. Vandecruys, and S. Bert De, “The effects of pre-schooland
age on children’s early number skills,” Cogn. Dev., no. September, p. 101227, 2022, doi:
https//doi.org/10.1016/j.cogdev.2022.101227.

4. C. Poletti, M. Krenger, J. Dupont-boime, and C. Thevenot, “The Evolution of Finger
Counting between Kindergarten and Grade 2,” Childreen MDPI, pp. 1-10, 2022, doi:
https://doi.org/10.3390/children902013.

5. M. Kazima, J. Longwe, and F. Gobede, “Improving teaching and learning mathematicsin
Malawi primary schools: a review of reforms, interventions, successes and challenges,” J.
Appl. Learn. Teach., vol. 5, no. 2, 2022, doi: https://doi.org/10.37074/jalt.2022.5.S2.3.

6. C. Jacobs, M. Fowers, R. Aboody, M. Maier, and J. Jara-Ettinger, “Not just what you did,
but how: Children see distributors that count as more fair than distributors who don’t,”
Cognition, vol. 225, no. August, p- 105128, 2022, doi:
https//doi.org/10.1016/j.cognition.2022.105128.

7. T. Elise, B. De Smedt, C. Gilmore, and M. Inglis, “Journal of Experimental Child Count-
ing many as one : Young children can understand sets as units except when counting,” J.
Exp. Child Psychol., vol. 225, p. 105533, 2023, doi: 10.1016/j.jecp.2022.105533.

8. J. Y. Chan and N. R. Scalise, “Numeracy skills mediate the relation between executive
function and mathematics achievement in early childhood,” Cogn. Dev., vol. 62, no. Janu-
ary, p. 101154, 2022, doi: 10.1016/j.cogdev.2022.101154.

9. Desniarti, M. Hafiz, and Y. Anisa, “Improving Early Childhood Counting Ability Through
Modification Of Illustrated Counting Books,” Sensei Int. J. Educ. Linguist., vol. 2, no. 1,
2022.

10. S.Yiand H. Maldonado, “Studying Interest During a Pandemic : A Case Study of Evaluat-
ing Interest of Young Children Through a Tangible Learning Game Studying Interest Dur-
ing a Pandemic :,” no. June, 2022, doi: 10.1145/3501712.3535302.

11. J. Nurnberger-haag, A. N. Alexander, and S. R. Powell, “What counts in number books ?
A content-domain specific typology to evaluate children ° s books for mathematics
ABSTRACT,” Routledge Math. Think. Learn., 2020, doi:
10.1080/10986065.2020.1777365.

12. T. E. Wege, B. De Smedt, C. Gilmore, and M. Inglis, “Counting many as one: Young chil-
dren can understand sets as units except when counting,” J. Exp. Child Psychol., vol. 225,
p. 105533, 2023, doi: 10.1016/j.jecp.2022.105533.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Exploring Early Childhood Counting Principles 287

A. N. Aini, R. D. Widjayatri, Fatihaturosyidah, Esya Anesty Mashudi, Lizza Suzanti, and
Budhi Tristyanto, “Implementation of Mathematics Learning For Early Childhood
Through The Traditional Bekel Ball Game,” JOYCED J. Early Child. Educ., vol. 2, no. 2,
pp. 236246, 2022, doi: 10.14421/joyced.2022.22-13.

0. S. Kesicioglu, “Investigation of Counting Skills of Pre-School Children,” Int. J. Pro-
gress. Educ.,vol. 17, no. 4, pp. 262-281, 2021, doi: 10.29329/ijpe.2021.366.16.

J. Boruah and T. Borah, “Number concept acquisition during pre-school age,” Pharmaln-
nov., vol. 11, no. 5S, pp. 821-829, 2022, doi: 10.22271/tpi.2022.v11.i5s1.12608.

N. C. Jordan, B. L. Devlin, and M. Botello, “Core foundations of early mathematics: refin-
ing the number sense framework,” Curr. Opin. Behav. Sci., vol. 46, p. 101181, 2022, doi:
10.1016/j.cobeha.2022.101181.

J. Hartmann, M. Herzog, and A. Fritz, “Zero-an Uncommon Number: Preschool-
ers‘Conceptual Understanding of Zero,” Int. Electron. J. Elem. Educ., vol. 14, no. 3, pp.
353-361, 2022, doi: 10.26822/iejee.2022.249.

E. Levenson, R. Barkai, P. Tsamir, and D. Tirosh, “Promoting adults’ knowledge for en-
gaging young children with numerical activities.,” Sci. Educ., vol. 13, no. 1, pp. 26— 38,
2022, doi: 10.14712/18047106.2122.

V. Paliwal and A. J. Baroody, “Cardinality principle understanding : the role of focusing
on the subitizing ability,” ZDM, 2020, doi: 10.1007/s11858-020-01150-0.

A. Rozali, T. Herman, and T. Mulyati, “Kemampuan Early Childhood Mathematics Anak
untuk Mempelajari Matematika di Tingkat Selanjutnya,” Nat. J. Kaji. Penelit. dan Pen-
didik. dan  Pembelajaran, vol. 7, mno. 1, pp. 1731-1738, 2022, doi:
https://doi.org/10.35568/naturalistic.v7i1.3090.

D. Ansari and P. Cheung, “Early Understanding of Number 1 Numero,” Encycl. Child Ad-
olesent Dev., pp. 1-12, 2020, doi: 10.1002/9781119171492.wecad133.

E. N. A. Rachman, Y. Supriyati, and Y. Nurani, “Peningkatan Pemahaman Berhitung dan
Kardinalitas melalui Penggunaan Media Rangkasbitung,” J. Obs. J. Pendidik. Anak Usia
Dini ISSN, vol. 4, no. 2, pp. 665—675, 2020, doi: 10.31004/obsesi.v4i2.441.

T. E. Wege, C. Gilmore, and M. Inglis, “Children ’ s early understanding of the successor
function,” pp. 1-25, 2023.

D. Guerrero, J. Hwang, B. Boutin, T. Roeper, and J. Park, “Is thirty-two three tens and two
ones ? The embedded structure of cardinal numbers,” Cognition, vol. 203, p. 104331,
2020, doi: 10.1016/j.cognition.2020.104331.

N. H. Hamidah, D. Abdul, M. Lidinillah, and H. Y. Muslihin, “Desain Lembar Kerja Anak
Berbasis Realistic Mathematika Education ( RME ) untuk Mengenalkan Konsep Bilangan
Anak Usia Sciencs Study ) siswa Negara Indonesia,” J. PAUD Agapedia, vol. 5, no. 1, pp.
1-9,2021.

J. Orrantia, D. Mufiez, R. Sanchez, and L. Matilla, “Early Childhood Research Quarterly
Supporting the understanding of cardinal number knowledge in preschoolers : Evidence
from instructional practices based on finger patterns,” Early Child. Res. Q., vol. 61, pp.
81-89, 2022, doi: 10.1016/j.ecresq.2022.05.009.

G. Kahveci, N. B. Serin, and O. Akkus, “Using a tablet-mediated intervention for teaching
pre-addition skills to children with autism,” J. Educ. Learn., vol. 17, no. 1, pp. 35-43,
2023, doi: 10.11591/edulearn.v17i1.20509.

U. Traff, K. Skagerlund, R. Ostergren, and M. Skagenholt, “The importance of domain-
specific number abilities and domain-general cognitive abilities for early arithmetic
achievement and development.” pp. 1-17, 2023. doi: https://doi.org/10.1111/bjep.12599.
0. S. Kesicioglu, “Investigation of Counting Skills of Pre-School Children Oguz,” Int. J.
Progress. Educ.,vol. 17, no. 4, pp. 262-281, 2021, doi: 10.29329/ijpe.2021.366.16.



288

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

W. D. Andika et al.

H. Fajriah, Z. Hayati, and M. Fitri, “Peningkatan Kemampuan Berhitung Melalui Per-
mainan Menjemur Angka Pada Anak Kelompok B3 Tk Adhyaksa Banda Aceh,” J. Pen-
didik. Anak Bunayya, vol. 5, no. 1, 2020, doi:
http://dx.doi.org/10.22373/bunayya.v5i1.6376.

C. Bjorklund and H. Palmér, “Teaching toddlers the meaning of numbers connecting
modes of mathematical representations in book reading,” Educ. Stud. Math., pp. 525— 544,
2022, doi: 10.1007/510649-022-10147-3.

I. K. S. Ariyana, “Strategi Mengembangkan Kepekaan Bilangan (Number Sense) Dan
Berhitung Pada Anak Usia Dini,” Widya Kumara J. Pendidik. Anak Usia Dini, vol. 2, no.
2, pp. 109-118, 2021.

Rohani, R. Pane, and Khailizah, “Perancangan Game Puzzle Berhitung Untuk Anak
Dengan Menggunakan Adobe Flash CS6,” J. Comput. Sci. Inf. Technol., vol. 1, no. 1, pp.
10-15, 2020.

K. A. Febiola, “Peningkatan Kemampuan Berhitung Permulaan Anak Usia Dini Me-
lalui Pengembangan Media Pembelajaran Pohon Angka,” J. Ilm. Pendidik. Profesi Guru,
vol. 3, no. 2, p. 238, 2020, doi: 10.23887/jippg.v3i2.28263.

C. Svensson, “Discerning pre-school teacher’s experiences to enhance children’s participa-
tion in mathematical play activities,” SN Soc. Sci., vol. 2, no. 8, pp. 1-18, 2022, doi:
10.1007/543545-022-00460-2.

A. Muhinyi and C. F. Rowland, “Contributions of Abstract Extratextual Talk and Interac-
tive Style to Preschoolers’ Vocabulary Development,” J. Child Lang., vol. 50, no. 1, pp.
198-213, 2023, doi: 10.1017/S0305000921000696.

U. Shokhsanam and O. Kizi, “THE USE OF GAME METHODS AND TECHNIQUES
IN TEACHING,” Master Journals, vol. 04, no. 03, pp. 65-67, 2023, doi:
https://doi.org/10.37547 /pedagogics-ctjp-04-03-12 Urolbaeva.

F. Madondo and J. Tsikira, “Traditional Children’s Games: Their Relevance on Skills De-
velopment among Rural Zimbabwean Children Age 3-8 Years,” J. Res. Child. Educ., vol.
36, no. 3, pp. 406420, 2022, doi: 10.1080/02568543.2021.1982084.

0. S. Kesicioglu, “Investigation of Counting Skills of Pre-School Children,” no. August,
2021, doi: 10.29329/ijpe.2021.366.16.

M. A. Maulyda and V. R. Hidayati, “Number Sticks Media For Developing Basic Calcula-
tion Skills In Early Children,” Symmetry Pas. J. Res. Math. Learn. Educ., vol. 5, no. 2, pp.
134-142, 2020.

P. Cheung, M. Toomey, Y. H. Jiang, T. B. Stoopc, and A. Shusterman, “Acquisition ofthe
counting principles during the subset-knower stages: Insights from children’s errors,” Dev.
Sci., 2021, doi: https://doi.org/10.1111/desc.13219.

S. Naili and T. Kurniawati, “Introduction of early childhood mathematics through online
learning ( e-learning ) during the covid-19 pandemic period,” pp. 272-280, 2020.

R. Hermawan, “Development Of Music-Based Learning Models To Introduce Letters And
Numbers Of Early Childhood,” Cakrawala Dini J. Pendidik. Anak Usia Dini, vol.12, no. 2,
pp. 168-175,2021.

W. Wulansari and L. Dwiyanti, “Building Mathematical Concepts Through Traditional
Games to Develop Counting Skills for Early Childhood,” Int. J. Elem. Educ., vol. 5, no. 4,
pp. 574-583,2021.

E. S. Levenson, R. Barkai, D. Tirosh, and P. Tsamir, “Exploring adults > awareness of and
suggestions for early childhood numerical activities,” Educ. Stud. Math., pp. 5-21,2022,
doi: https://doi.org/10.1007/s10649-021-10063-y.


http://dx.doi.org/10.22373/bunayya.v5i1.6376

46.

47.

48.

49.

50.

51.

52.

53.

54.

Exploring Early Childhood Counting Principles 289

A. Cahoon, C. Gilmore, and V. Simms, “Developmental pathways of early numerical skills
during the pre-school to school transition,” Learn. Instr., vol. 75, no. March, p. 101484,
2021, doi: 10.1016/j.learninstruc.2021.101484.

N. Fitria, A. Putra, and R. Gusti, “Layanan Belajar Inovatif Berbasis Kebudayaan Lokal
Melalui Permainan Tradisional Pada Satuan PAUD di DKI Jakarta,” J. Ilm. Potensia, vol.
6,no. 2, pp. 142-150, 2021.

Y. Rahmayani and A. Sumitra, “Pembelajaran Berhitung Melalui Media Permainan Ular
Tangga Pada Anak Usia Dini,” CERIA (Cerdas Energik Responsif Inov. Adapt., vol. 6, no.
2, pp. 164-172,2022.

N. Safira, R. Amalyah, A. E. Pratiwi, and D. Manu, “Implementasi Permainan Edukatif
Berbasis Budaya Lokal untuk Mengenal Konsep Bilangan Pada Anak Usia 5-6 Tahun di
TK IT Harum Kota Surabaya,” Educ. J. J. Educ. Res. Dev., vol. 7, no. 1, pp. 73-81, 2023,
doi: https://doi.org/ 10.31537/ej.v7i1.979.

[. Y. Rahmawati, W. Wahyudi, H. Cahyono, and M. Fadlillah, “APE Tradisional: Pena-
naman Rasa Cinta Tanah Air Berbasis Etnomatematika pada Anak Usia Dini,” J. Obs. J.
Pendidik. Anak Usia Dini, vol. 6, mno. 6, pp. 7058-7068, 2022, doi:
10.31004/0bsesi.v6i6.3512.

D. 1. Sihombing, “Strategi Pembelajaran Berbasis Etnomatematik: Eksplorasi
Kekayaan Alam Danau Toba sebagai Mata Pencaharian Masyarakat,” vol. 04, no. 01, pp.
106-113, 2022, doi: https://doi.org/10.36655/sepren.v4il.

P. Hendriawan and S. Faridah, “Eksplorasi Etnomatematika pada Permainan Tradisional
Bekles,” J. Tadris Mat., vol. 5, no. 2, pp. 149-158, 2022, doi: 10.21274/jtm.2022.5.2.149-
158.

P. M. Hasanah, B. Martati, Aristiana, and P. Rahayu, “Analisis Faktor Penyebab Kesulitan
Berhitung Permulaan Pada Anak Usia 4-5 Tahun Di Tk Aisyiyah Bustanul Athfal 14 Sura-
baya,” Pendagogi J. Anak Usia Dini dan Pendidik. Anak Usia Dini, vol.7, no. 1, pp. 116—
129, 2021.

D. R. Sari, M. Zainuddin, and S. Akbar, “Kemampuan Berhitung Pada Anak Usia 5-6 Ta-
hun,” J. Pendidik. Teor. Penelitian, dan Pengemb., vol. 5, no. 11, p. 1535, 2021,doi:
10.17977/jptpp.v5i11.14150.



290 W. D. Andika et al.

55. 1. Khasanah and I. Purnamasari, “Role-Playing Methods: Efforts To Stimulate The Devel-
opment Of Early Childhood Numeracy Literacy,” J. Soc. Res., pp. 1074-1078, 2020.

56. Y. T. Widiastuti and Rejokirono, “Effectiveness Of Innovative Learning Media To Im-
prove Counting Ability In Early,” Kolok. J. Pendidik. Luar Sekol., vol. 10, no. 2, pp.
176-182, 2022, doi: 10.24036/kolokium.v10i2.538.

57. T. Z. Jumanovna, “IJSSIR, Vol. 12, No. 04. April 2023,” y Int. J. Soc. Sci. Interdiscip.
Res., vol. 12, no. 04, pp. 113-118, 2023.

58. S. Nozanin, “Interactive_Methods of Teaching English Grammar,” J. Innov. Sci. Educ.
Res., vol. 2,no. 16, pp. 121-123,2023.

59. E. Rahma Valentina Dewi, H. Hibana, and M. Ali, “Loose Part: Finding Innovation in
Learning Early Childhood Education,” Golden Age J. Ilm. Tumbuh Kembang Anak Usia
Dini, vol. 7, no. 2, pp. 53-66, 2022, doi: 10.14421/jga.2022.72-01.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Exploring Early Childhood Counting Priciples



