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Abstract 
Learning early mathematics is essential as it acts as a basis to young children 
in understanding higher mathematical concepts in the future. This paper dis-
cusses the learning of early mathematics through play activities that are widely 
integrated into the fields of education and psychology to describe how child-
ren acquire knowledge from their surroundings. Origami, singing, and con-
struction blocks are part of play activities in preschool where teachers can 
utilize for basic mathematics development. The experiences relating to actual 
items or objects with quantity and quality such as color, sizes, and shapes be-
fore continuing to pictorial and symbolic stages will help to nurture children 
understanding of early mathematics. 
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1. Introduction 

An educational curriculum involves learning programs within or outside the 
classroom, activities, equipment, planning, timetables, knowing subjects and the 
evaluation process (McKimm, 2003). The curriculum does not only focus on the 
learning experiences in school, but it also encompasses every moment in their 
daily lives, be it in the nursery, at home or outside (Kernan, 2007). Robinson 
(2004) stated that specialists from the Early Childhood Unit of National Child-
ren Bureau, United Kingdom believes that the curriculum for young children 
placed under care centers includes the following items: 
• All learning development opportunities available to the children 
• All activities, attitudes, and behavior, whether planned or not, either encour-
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aged or prohibited 
• Methods on how the physical environment surrounding the children is ar-

ranged and also the daily routines of the adults or children themselves. 
• The role adults play to organize, lead, influence and participate together in 

their children’s activities.  
• The involvement of parents in the matters mentioned. 

Preschool education is an early preparation towards formal education that 
should attract and sow seeds of love for knowledge and schooling within child-
ren at initial level (Ali & Mahamod, 2015). It is a crucial experience for children 
as useful, meaningful and enjoyable learning experiences that equip children 
with skills, confidence, and positivity as preparation for formal and lifelong 
education (Chin & Zakaria, 2015; Samuelsson & Kaga, 2008). It is a basis for 
children before they enter schools where it is the earliest education in the devel-
opment of an individual’s life after home education. Therefore, pre-school 
teachers should possess extensive knowledge regarding preschool education 
which comprises of children’s development aspects, teaching and learning strat-
egies, preschool administration centers and other aspects related to preschool 
education (Nasri, Halim, & Ghani, 2018; UNICEF, 2008). Preschool education 
programs expose children to knowledge, skills, and values to children practically 
in an enjoyable atmosphere through the approach of play while learning. This 
approach is a flexible, dynamic, comprehensive, interactive and involving a me-
thod in classroom activities which emphasizes exploration and encourages cu-
riosity among children (Samuelsson & Kaga, 2008).  

Learning early mathematics is essential as it acts as a basis for young children 
in understanding higher mathematical concepts in the future (Bakar, 2017). 
Knowledge of early mathematics obtained through direct and meaningful expe-
riences in an enjoyable environment assists in cultivating the interest of students 
in learning mathematics (Ginsburg et al., 2008). Concepts such as pre-numbers, 
early numbers, number operations, measurements, shapes, time and spaces 
should be learned following the students’ development stages and are important 
components in learning early mathematics in preschools.  

2. Free “Play” and Learning 

A play is a natural activity and a necessity for every child. They learn and dis-
cover through play activities because of their vast imagination (Morrison, 2000) 
and also during their infant days where they tend to manipulate their own body 
(Piaget, 1962). The play is a symbolic and meaningful activity and meaningful, 
where children are actively free to explore and discover their surroundings while 
enjoying but abiding by the rules of the game set by themselves (Montessori, 
2007). Parents, teachers, kindergarten or nursery operators and communities 
should ensure children have significant time to learn by playing during their 
preschool. Play activities are a natural need in children’s lives where they can ex-
plore, discover, inquire and construct through direct natural experience 
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(Mielonen & Paterson, 2009).  
The term learning through play is widely used in the fields of education and 

psychology to describe how children acquire knowledge from their surroundings 
for learning (Puteh & Ali, 2013). This approach is student-centered and relies on 
play activities throughout the teaching and learning process. Bazdis (2008) states 
that learning through play is the most appropriate curricular approach for 
children because this approach relates to the natural characteristics of children 
who enjoyed playing. Hence, the implementation of this approach should take 
into account the needs and interests of students where teachers guide and sup-
port their students during the play activities (Marouf, Che-Ani, & Tawil, 2015). 

The importance of learning through play receives recognition from scholars of 
early childhood education and psychologists such as Jean Piaget, Maria Montes-
sori, Lev Semanovich Vygotsky, Jerome Bruner and Eric Erikson. They stated 
that play is an activity and games are the learning objects. Based on the Piaget’s 
theory, most children in the preschool age (two to seven years old) are at their 
preoperational level where children learn to understand concepts through play-
ing with objects (Piaget, 1962). Concept understanding involves children build-
ing their ideas and principles where it allows children to understand abstract 
concepts through concrete learning experiences without feeling pressured. 

Since playing is considered to be part of a student’s childhood, the process of 
teaching and learning can be more effective if the educational curriculum is 
play-based. Play activities enable children to learn and understand the issues 
surrounding them in an exciting yet meaningful way. Many scholars in early 
childhood development believed that play activities trigger the growth of social, 
physical, cognitive and emotional in our children’s minds (Seifert, 2004). It is 
during these activities that children can communicate and interact with adults 
and peers through communications and discussions. They can also gradually 
adapt to the foreign environment through play activities (Goldstein, 2012). 

From the psychoanalysis aspect of Freud, play activity provides children with 
opportunities to gain a sense of control over situations said to help children deal 
with reality (Gray, 2013). Freud stated in his theory that play is essential for 
children because it enables them to express their views (Gray, 2013). The ap-
proach does not utilize any activity without planning but the elements such as 
planned play, flexible, and structured play that fulfills cognitive, psychomotor 
and affective needs. The play activity usually involves physical movement for the 
children psychomotor skills and self-awareness development. Children will feel 
excited, happy and active in carrying out these activities, allowing them to de-
velop skills that encourage them to explore secure, confident and independent 
(Moylett & Stewart, 2012).  

According to National Association for the Education of Young Children 
([NAEYC], 2009), learning early mathematics begins with a discovery of mate-
rials such as constructing blocks, building a sand castle, and measuring water. 
Also, learning mathematics through play-based activity should enable children 
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to use mathematics as a tool to explore, discover and problem-solving. Mathe-
matical ability is the essential skill needed for everyday life (Cragg & Gilmore, 
2014). 

In many countries, the preschool education program is for children between 
the age of four to six years old in preparing them for daily life situations and 
adapting the incoming primary education (Hewitt, 1998). This preschool curri-
culum is implemented using various approaches including play while learning, 
integrated and themed plan and also the use of ICT but all procedures emphas-
ize the involvement of fun activities. The importance of the play activity in early 
childhood education, especially during preschool, requires a teacher to facilitat-
ing these activities for building children interest in learning mathematics 
(Sheridan et al., 2009). As such, parents and teachers should work together in 
creating an environment filled with love and can stimulate the minds of child-
ren, both mentally and physically.  

One of the better examples of a nation implementing play-based learning in 
their preschool curriculum in Japan. According to Sakakibara (2014), Japanese 
preschools or known as "play" schools where the children of Japan are not taught 
academic until they reach the age of seven. Only a small portion of parents send 
their children for private education such as Kumon where the children would 
learn academically. If not, preschool education is to instill independence, discip-
line, interactions, creativity, play, swimming, painting and much more. Japanese 
children are ready mentally to learn academic only when they enter primary 
schools. Japanese preschools emphasize more on the social-emotional part of 
education. Japanese children participate in free play activities most of the days 
and parents are encouraged to interact with them mathematically in real life, 
such as counting down elevator numbers with only a few parents discussing 
workbooks (Murata, 2004). For example, origami is the art of folding paper can 
be used to teach mathematics extensively. By using arranged conditions, teachers 
allow students to manipulate materials given to them and share the outcome 
with the rest of the class. Hence, in Japanese schools and homes, these activities 
are regular activities that show the Japanese do not neglect the importance of 
mathematics during preschool.  

3. Preschool Mathematics 

The essential mathematical development among children begins from their ex-
periences related to real items or objects that have quantity or qualities such as 
different colors, sizes, and shapes while manipulating the numbers in their sur-
roundings. According to Piaget (1962), every normal child is capable of under-
standing mathematics well when activities and methods used can attract their 
interest. Mathematics is an example of logical thinking that shapes the number 
concept among children that requires experience, social interaction, time, lan-
guage and understanding of the children’s thoughts. 

According to Ojose (2008), mastery of mathematical concepts does not come 
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from workbooks or assignments or paper and pen. Children construct their ma-
thematics knowledge and develop mathematical skills through hands-on expe-
rience with real-life activities. Children will use their mathematical thinking in 
solving actual problems in building the mathematical abilities. Children master 
their cognitive skills through real interactions using the various materials found 
in their surroundings. Play activity is a valuable yet straightforward for children 
(Md. Noor, 2003). However, the understanding of the concept of playing in the 
educational context remains vague among educators and early childhood educa-
tion curriculum practitioners.  

Although play activities in preschool can attract children’s interest in learning 
mathematical skills and concepts in the early stages, yet there are not many 
teachers who would emphasize play while learning in preschools (Christie & 
Roskos, 2009). A study by Chervenak (2011) that reports on the teacher’s pers-
pective on play-based learning found that most respondents agreed on the im-
portance of integrating play in the curriculum. However, to fulfill the minimum 
standards, teachers rarely have sufficient time to organize play activities in 
classes. Miller and Almon (2009) state that many teachers are still ignoring the 
play approach in preschools due to the pressure of achieving academic perfor-
mance and learning standards. Most parents exert stress on their children since 
young as to focus more on academics and less on playing (Essa, 2011).  

In the case of Japanese preschool teachers, they are different from the primary 
teachers in the sense that they emphasize more on emotional and social growth. 
Instead of teaching mathematics directly to the students, they use tools and ma-
terials such as scoreboards to write numbers and card games to encourage quan-
titative thoughts from the students (Hatano & Sakakibara 2004). Furthermore, 
they improve this activity by asking the children or joining in the children’s ac-
tivities. The teachers would invite the students who possess a better understand-
ing of lessons to share their thoughts so to stimulate other children’s thinking 
(Hatano & Sakakibara 2004). Since Japanese culture values highly of mathemat-
ical concepts and skills, these activities often occur in the children’s daily lives.  

4. Free Play-Based Activities in Learning Mathematics 
4.1. Origami 

There are various activities of learning mathematics in the form of play such as 
origami. The Japanese art of paper folding, origami is derived from the Japanese 
word “ori” meaning folded and “gami” means paper (Ramirez, 2015). Origami, 
though often associated with Japanese culture, has been inherent throughout the 
world. The art of paper folding into different shapes and sizes is also known as 
Paper Crane in western countries. The art of paper folding has been popular 
since the Edo period (1603-1867), but in the modern era, origami has evolved to 
be an innovation to creating intricate patterns without any cutting of the paper 
(Sakamoto & Okada, 2013). There are also innovative creations where the ori-
gami shapes are capable of movement by adding elements of electronics. 
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As such, it is no surprise that origami is incorporated in the learning process 
in preschools all over the world not only as a creative activity for children but 
also because origami involves the cognitive, affective and motor skills of children 
and can spur their knowledge understanding of space and area (Brady, 2008). 
Many benefits can come from the art of paper folding, especially in the field of 
mathematics. As preschool students often face difficulties in understanding both 
formulas and applications of mathematics, origami can be very beneficial to 
them, especially while learning geometry. Through origami, children can solve 
mathematical problems in a structured and systematic way while having fun 
(Oguz, 2016). According to Ramirez (2015), origami can enhance different ma-
thematical skills among children. The National Center for Education Statistics 
(2003) states one of the weaker areas of mathematics among students is geome-
try. Incorporation of origami in the learning activities showed positive results in 
increasing the understanding of formulas, labels and geometrical concepts 
among children while elevating their interest in studying. Also, origami triggers 
students’ thinking skills and other learning modalities where this art of paper 
folding has shown improvement of spatial visualization skills among children 
through hands-on experience (Ku & Jie, 2012). Such capabilities help children to 
understand, characterize, and build their comprehension to their surroundings. 

Fractional operations and concept is another topic feared by most students. 
With origami, fractions can be demonstrated in a tactile and touchable way. 
Origami can be used in lessons to indicate fraction concepts such as one-half, 
one third or one-quarter by (Figure 1) merely folding the paper into the shapes 
desired (Huang, 2012). The idea of infinity can also be performed by conti-
nuously folding the paper. Besides that, origami also helps improve children’s 
problem-solving skills where children are required to solve problems based on 
trial and error attempts (Koning & Tabbers, 2011). Preschool teachers can come 
up with a random shape and request the children replicate the configuration 
shown; there are multiple solutions in getting the required shape or pattern, and 
there is no wrong answer. 

Research has shown that children who utilize the concepts of origami perform 
better in mathematics as it is often used to assist in mathematical lessons such as 
geometry and algebra while increasing children’s manual dexterity (Brady, 
2008). Origami can prove to be fun and addictive yet challenging depending on 
the complexity of its patterns. The fact that origami poses no age limits for its  

 

 
Figure 1. Fraction through paper folding. 
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users, ranging from children to adults, adults can sharpen their creativity and 
improve their concentration while children can enjoy learning mathematics in a 
different way (Ramirez, 2015). Through the full range of knowledge and skills 
involved in this art of paper folding, origami is expected to provide an added 
value of competency and durability of its users in this competitive world.  

4.2. Construction Blocks 

Suitable selection of games for children during their learning stage is essential 
for the positive development of their minds, social skills, physical and creativity 
(Chin & Zakarian, 2015; Goldstein, 2012). Children can learn to be more inno-
vative and think smart through free “play” activities. Besides origami, construc-
tion blocks (Figure 2) are also often used in developing mathematics skills 
among children due to its popularity among children and are economically effi-
cient. Block games, although not as sophisticated as other mathematics games 
available, yet is very suitable to be used as a tool to stimulate children’s devel-
opment as a whole. These building blocks that come in various shapes, sizes and 
colors can be manipulated by children and parents to stimulate young minds 
during the early age of learning and schooling of children (Guyton, 2011).  

The flexibility of this activity allows children’s imagination to run wild by di-
versifying methods of playing. Children not only learn shape building using the 
blocks, but they will also understand the concept of balance, mathematical con-
cepts, constructing skills and even problem-solving skills (Drew et al., 2008). So-
cially, block games encourage children to be more active in working together as 
a group with their friends (Lynch & Simpson, 2010). A game using building 
blocks can be the first experience for younger children to play in a group while 
for older children, it educates them about the importance of solving a problem 
together. 

Block games also help children in their physical development when they han-
dle, arrange, and match respective blocks to build a specific structure (ECA 
Council, 2003). The activity makes their grip strength and also enhances their 
eye-to-hand coordination. Besides that, block games help preschool children 
learn various mathematical concepts such as addition, subtraction, multiplica-
tion, and division. For younger children, they will learn vocabulary, such as col-
or, size, shape, and position while for children in schools, they discover the con-
cepts of gravity, geometry, and balance. Block games also provide an opportuni-
ty for children to build structures according to their imagination (Goldstein, 
2012). They would be able to experience the satisfaction of creating their inventions.  

 

 
Figure 2. Toy blocks. 
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Parents should also request for their children to explain about their creations to 
increase the children’s creativity. Block games are games that are beneficial for 
children’s development of all levels and stages of life from infancy to schooling 
stage. Block games also help in developing children holistically with the partici-
pation of their parents, understanding and encouraging them in the process of 
the games.  

4.3. Singing and Music 

Mathematics is always a complex and challenging subject among young child-
ren, but this perception can move away if teachers play a different pace from the 
usual lessons. The trick in teaching mathematics in preschools is to have each 
experience as motivated, creative and enjoyable as it can be. Another method 
that preschool teachers can adopt in teaching mathematics to children is 
through the technique of singing or musical accompaniment lessons. Research 
shows that children were learning faster and more efficient when teachers used 
rhythms and specific paces in songs and chants (Neila, 2013). Hence, the inte-
gration of singing and music is a meaningful activity for children to explore ma-
thematical concepts while improving their language and hearing through music. 

There is a long-term and robust connection between mathematics and music, 
primarily during children’s preschool stage (Awopetu Anna, 2016). What makes 
it even more exciting is that young children have been learning about mathe-
matics unknowingly during their childhood movement and music classes. One 
of the mathematical skills learned through music is geometry where children 
develop the essential basis on geometry through dances, playing instruments and 
moving around in a pattern. Movements that have a specific model such as 
“front and back” and “in and out” help raise the spatial-temporal reasoning skills 
and spatial awareness among children that are essential for the children’s foun-
dation in mathematics (Deasy, 2002). Besides that, children can also find pat-
terns in mathematics and music. Kenney (2005) states that young kids may de-
velop the ability to understand and manipulate models from simple chants and 
rhymes. Listening to sections of music allows children to identify different parts 
of the music. This in-turn enables children to understand better when they are 
given mathematics patterns during lessons. Also, there are also plenty of child-
ren’s counting rhymes, number songs and finger plays that can be part of the 
child’s early childhood mathematics curriculum. Counting steps in dance and 
playing musical instruments expose children to both music and mathematics 
concepts in their early stages of learning. For example, the lyric of Once I Caught 
a Fish Alive song represents a counting rhyme for young children learning about 
numbers.  

One, two, three, four, five 
Once I caught a fish alive, 
Six, seven, eight, nine, ten, 

Then I let it go again. 
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Why did you let it go? 
Because it bit my finger so. 

Which finger did it bite? 
This little finger on my right. 

(Count from 1 to 10) 

One, two, three, four, five, 
Once I caught a fish alive, 
Six, seven, eight, nine, ten, 

Then I let it go again. 

It is clear that the existence of music at home and in the classroom is essential 
to the understanding of the importance of patterns in mathematics, daily learn-
ing experiences and the need of stimulating learning environment. Children of-
ten interact with models and numbers unknowingly through music as music is a 
suitable way for young children to engage in mathematics learning socially and 
naturally (Okongo, 2007).  

5. Conclusion 

A stimulating environment to encourage learning while playing in preschools is 
vital. Therefore, to ensure the effectiveness of learning mathematics, teachers 
must acknowledge different culture and needs from various groups of children. 
Teachers should also realize that managing a classroom requires the ability to do 
multiple things at one time, to make essential decisions immediately daily and 
also to adapt and be flexible to sudden changes. Mathematics is an abstract and 
complex concept, thus meaningful learning through play activity for nurturing 
young children’s interest and attitude towards mathematics should be the focus 
of the preschool curriculum. Teachers must avoid personal emotions during 
their interactions with young children as the education field is quite minded 
challenging considering the various play activities to be organized and accom-
plished. In the end, teachers should always take extra care of their progress and 
professionalism development as the children’s role models. 
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