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ABSTRACT

This study aims to describe the early mathematic skills of preschoolers in the understanding division through the idea
of “fairness”. The idea of fairness was familiar to children before the division was first encountered formally. The
subjects in this study were three children aged 3-5 years. Based on the research results, it is found that children aged
3-5 years already have an initial understanding of the division. This understanding is identified through what is known
as 'fair sharing.' Their perception of division can be seen from the subjects' responses and expressions in “fairness”

and “equal sharing” activities.
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1. INTRODUCTION

Preschoolers (ages 3 - 5 years) have a sensitivity to
mathematics. Children's development in mathematics
can be motivated from outside of the educational
environment, such as in their home environment when
interacting with their family members and the
surrounding environment. Children's mathematic skills
develop much earlier in the real-world context than in
the classroom [1]. Children's activities and interactions
with others can offer many opportunities to learn early
mathematical concepts and basic principles early.
However, the ability to distinguish what children learn
from the mathematical learning environment offered to
them set high demand on the interpretation process [2].

The mathematics knowledge that the child has is still
non-formal. Children at preschool age may already be
able to sort numbers 1-10 well. Because the child is
often heard numbers one, two, three, and so on, but the
advanced knowledge that the child has is not a symbol
of the number, but the meaning of the symbol through
the objects around it, such as one candy, two candies,
three candies, and so on. According to Jean Piaget's
theory of cognitive development, children at the age of
3 — 5 are at the preoperative stage, where the child at
this stage represents mathematical symbols in real
objects[3], the child begins to be able to count using

concrete objects and group objects based on one
particular trait [4].

Children have also recognized the mathematical idea
of division at preschool age. The idea can be seen
through the concept of "fairness". The idea of fairness
is usually familiar to children before the division was
first encountered in a formal sense [5]. Children develop
basic ideas of division through interaction with others in
daily life, starting from preschool [6]. The idea of
fairness can arise because children aged 3-5 years
naturally have envy feelings if they acquire something
different from others that are considered better than they
have. Children ages 3 — 5 years tend to compare
themselves to others. By the time they realize that others
have more than them, they will show feelings of envy
and jealousy [7,8]. In some cases, children aged 3 — 5
years experienced unfair distribution will express their
disagreements explicitly; or simply perform non-verbal
(implicit) responses that can be observed through the
child's gestures and expressions [9].

There have been many studies discussing the
ability of preschool-aged children in mathematics.
Most studies focus on children's early numerical
abilities, such as numeral ability and numerical
comparing abilities [10-14]. The studies also
provide evidence of early mathematic skills for
preschoolers as early as possible for further
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mathematical development. Thus, researchers are
interested in showing that preschoolers ages 3 — 5
years old also have early mathematical skills called
division through "fairness" in ‘fair sharing'. The
real context or object used is food sharing. The
selection of the right context also affects the
response that the child will show. The context
selected in this dividing activity and being a
context familiar to the child [15], also avoided
heterogeneous objects that made the child consider
anything other than quantity [16]. By analyzing the
development of early mathematic skills, it is
expected to contribute to further mathematics
learning to maximize preschoolers' initial abilities.

2. METHOD

This research uses a qualitative descriptive method
to decrypt the early mathematical understanding of
preschoolers in understanding the concept of division
through the idea of "fairness”. The subjects in this study
were three children aged 3-5 years. The first subject (X)
is four years four months old, the second subject (Y) is
four years five months, and the third subject (2) is four
years nine months old.

The data collection techniques in this study are
observation and interview. Observations and interviews
are conducted to see the child's response and perception
of the idea of "fairness.” Observations were also made
in selecting subjects and selecting food to be shared
with the subject concerning the health of the subject.
Observations are made before and during the study and
also observations of videos taken during the activity.
Observations during the study were focused on each
child's response during the activity: verbal responses,
gestures, and facial expressions of the subjects, in which
each subject would be given the same amount of food.
At the same time, interviews are used to determine the
extent of the subject's understanding of the initial
mathematic and how the subject responds in the food-
sharing activity to be verbally conveyed by the subject.
The observation and interview data were then analyzed
to see the early mathematic understanding of
preschoolers in understanding the concept of division
through the idea of "fairness" with the context of food
sharing.

3. RESULT AND DISCUSSION

This research consists of two stages: the preparation
stage and the implementation stage.
3.1. Preparatory Stage

At the preparatory stage, the steps taken are as
follows:
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3.1.1. Determine the subject, question the
subject's availability, and ask the permission of
its parents to participate in the activity

3.1.2. Determine what snacks to give to the
subject

In determining snacks, the researchers also asked the
subjects' mothers to avoid giving the subjects snacks that
the subject could not consume, and the researchers also
asked about the snacks the subjects liked the most. Based
on these discussions, researchers decided to provide four
types of snacks: sweets, chocolate, milk packs, and
wafers. Each type of food is given at each session, and
each of them has the same shape, size, color, and taste.
The researchers decided to give different snacks because
they worried that if the subjects were given the same
food repetitively, they might get angry or take the
activity not seriously so that the subject's natural
response would be difficult to obtain.

3.1.3. Determine the location of the activity

Under the agreement with the subject's parents, the
observation takes place in Z's house, where the three
subjects will be gathered in the same place.

3.1.4. Conditions the subject to make the subject
comfortable with the situation and learning
environment

Researchers condition subjects by inviting subjects to
play with toys to make the subjects more comfortable
and familiar, both between subjects and with the
researcher. While the subjects play, occasionally, the
researcher directs the camera towards the subject so that
the subject is more accustomed and not awkward or
embarrassed when they are confronted with the camera
during the execution. All of these conditions aim to
produce a natural response from the subjects.

3.2. The Implementation Phase

The implementation stage consists of 4 segments.
Subjects were given six foods with the same type, taste,
and color in each segment; then, each subject will be
given food with the amount of difference.

Segment 1:

In segment 1, the provided snack are candies. X is
given one candy, Y given three candies, and Z gave two
candies.

Subject Y spontaneously gave one candy to Z (see
Figure 1), since subject Y felt that the researcher gave
her many candies, but then researchers returned the
candy to the Y. It showed that preschool children had
had a concern for justice, so spontaneously allocated
objects that he acquired evenly if possible [17]. At the
same time, X glanced in the direction of the candy to
her friends and said, "how come the other got more than
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mine?" (Figure 2). In contrast, Y's expression was very
happy and showed it Z that he could get more (Figure
3). When they were asked "whether the distribution of
candies have been right or wrong,” Y and Z answered
right, while the X only nodded with an expression of
disappointment and then looked down. Subject Y tries
to convince subject X that the division was correct, then
subject Z also looked disappointed and always glancing
in the candies' direction belong to subject Y (Figure 4).
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Figure 2. The expression X which when she gets the
least candies of all
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Figure 4. The expression of subject X looked
disappointed
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Segment 2:

In segment 2, the provided snack is milk pack. X is
given two packs; Y is given one pack while Z is given
three packs.

Z looks very happy with the distribution.
Meanwhile, Y was seen glancing at the milk packs of
his two friends (Figure 5). When asked if the division
was correct, Y just nodded and showed a disappointed
expression. After Z replied, "yes,"” Y also said, "yes."
Here Y is seen only imitating Z's answer (Figure 6).

X, who got two packs of milk, is also seen glancing
at Z's drink, and when asked if the distribution was
correct, X answered hesitantly and slowly, then Z
replied loudly again, "correct,” then X repeated the word
‘true’ over and over again times with the less agreeable
expression (Figure 7). In the end, X got irritated because
he felt Z always got more food than X.

In this segment, it is also seen that each subject can
count how much food they have.

Figure 6. The expression Y disappointed after a glance
at her friend’s drink

ber

Figure 7. The expreso X which looked
furious because Z got more than X
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Segment 3:

In segment 3, chocolate bars are provided. X gets 3
bars, Y gets 2 bars, and Z gets 1 bar.

After finishing the distribution, Z immediately
looked at his friends and said, "I only got 1, but that is a
lot (pointing to X's chocolate)" with a sad voice and
expression (Figure 8).

When the researcher asked whether the distribution
was fair, X answered that the distribution was unfair,
and then when asked why it was unfair, Z answered
because it was "not the same™. After being asked a few
questions, Z was able to reveal that to be fair, and he
had to get two chocolates (Figure 9).

Yo

L ku dapat satu

Figure 8. Z complains because she got only one
chocolate

hmm, tidak sama, harusnya sama ya?

Figure 9. The expression Z who is upset and reveals
how the correct division supposed to be done

Segment 4:

In segment 4, the wafers are provided. X, Y, and Z
get the same number of wafers, which are 2.

When asked if the distribution was correct, they
answered "correct”. Then the researchers asked about
the number of wafers they received. Each subject could
answer correctly. Moreover, in this segment, each
subject's facial expressions indicate that no one feels
disappointed with the wafer's distribution.
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3.3. Understanding the Concept of Dividing 3-5
Years OIld Children through the Idea of
"Fairness"

From the implementation of segment 1 to segment 3,
the amount of food given by each subject varies, and it
can be seen that each subject who gets the least share
shows an expression of disappointment or disagreement
with the distribution (see Figure 2; Figure 4; Figure 6;
Figure 7; Figure 8; Figure 9). Children at an early age
tend to give negative responses when faced with unfair
distribution of certain resources [18]. In the 4th
segment, each subject gets the same amount of food.
Therefore no disappointed reactions or gestures occur.
The expressions shown by the subjects after getting the
food were satisfied, and when they were asked whether
the distribution was correct, all of them answered
"correct”. This fact shows that children aged 3-5 years
had already known the idea of fairness through fair
sharing; in this case, it is equality in quantity, which in
mathematics content is usually applied to division.
Building on the initial understanding of division through
"fairness” and "equal sharing™, the idea of fairness was
usually familiar to children before the division concept
first encountered in a formal sense. The idea of equal
sharing is also often obtained informally from everyday
activities such as sharing candy, food, or toys [5].

Based on the activities that had been carried out, it
could be seen that the subjects actually already had an
initial understanding of the division, although not in the
form of mathematical symbols. This fact is in
accordance with the opinion of other researchers who
revealed that the development of children's mathematics
skills occurred much earlier in real-world contexts than
in the classroom [1]. Although children might not
develop the ability to use algorithms before learning
them in class, children are able to deal with basic
arithmetic, including division and fractions, in everyday
life before they formally learn these concepts in school

[6].

In segments 1 to 3, the subjects who get the most
parts tend to be happy, and when asked if the division is
correct, the subject will immediately answer “correct”.
The cognitive level of the subject influences this.
According to Jean Piaget's theory of cognitive
development, subjects at the age of 3-5 years enter the
pre-operational development stage where one of the
obstacles in this stage is the egocentric nature of the
child, and the child only focuses on himself, and have
not been able to see from the perspective of others [19].
Even though all the subjects understand this injustice,
but the subjects who got more shares did not make any
corrections. It is because children tend to agree to
choices that benefit themselves [9] [20].

In carrying out activities, not all subjects could
express their feelings well. This condition is influenced
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by cognitive development and self-confidence based on
their family background and environment. The quality
of the family environment and the surrounding
environment affects children's cognitive development
because the home and surroundings are the main
sources of stimulation for preschool children's cognitive
development [21]. Children's cognitive factors, such as
working memory, language fluency, play an important
role in early mathematic development and can influence
mathematic performance [14].

4. CONCLUSION

Based on the series of activities that have been
carried out, it can be concluded that children aged 3-5
years already have an initial understanding of division,
where this understanding is built through the idea of
‘fairness' in "fair sharing". It can be observed from the
responses and expressions of the subjects who
reluctantly accept when they get an amount of food
which is different from others. 2 out of 3 subjects have
also been able to express their disagreement. Their
ability to speak it up was influenced by cognitive
development and self-confidence based on family
background and the surrounding environment.
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