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The aims of the research were to find the effectiveness of the model and identify
the differences in the experimental group and the control group. The research was
an experimental research of the type of nonequivalent control group design. It ex-
amined the cooperative learning model in developing mathematics for early child-
hood. It is limited to the introduction of mathematics skills in geometry and pattern
capabilities. The sampling used purposive sampling, and the number of samples in
each group was 30 children. From t-test results, it was found that the mean of the
pretest of 47.47 turned into 31.07, so the experimental group increased by 16.4. It
was found that tcount = -14.135 with the Sig. (2 tailed) <0.05. It means that there is
a difference between the pretest and posttest in the experimental group. The results
of t-test of the control group show that the mean of the pretest of 42.60 turned into
31.60, so the control group increased by 11. It was found that tcount = -10.322 with
the Sig. (2 tailed) <0.05. It means that there is a difference between the pretest and
posttest. However, the differences shown by the increase in the mean of the control
group are smaller than the increase in the experimental group.
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INTRODUCTION

Mathematics has been common to us since
by mathematics one can discover other corres-
ponding sciences. Early mathematics skill is one
of the important skills that must be possessed by
children. When children have already been fami-
liar with mathematics, it will be easier for them
to develop other basic capabilities. The mathema-
tical concepts that needs to be given to children
are in the forms of numbers or counting, patterns
and their functions, geometry, measurements,
graphic, estimation, probability, and problem sol-
ving (Susanto, 2013: 101). Learning mathematics
at preschool level is to develop important rela-
tionships as the basis of the knowledge acquired
before entering formal education (Artut, 2009).

Preschool years are the best time for
children to introduce counting, sorting, building
shape (geometry), finding patterns, measure-
ment, and estimation (Clements, 2001: 270). The
National Council of Teachers of Mathematics
(NCTM) suggests that teachers can make connec-
tions to children’s real-world experiences to sti-
mulate students’ interest in mathematics (Guha,
2006).

One important element in preschool edu-
cation is to help children get to know the basic
concepts of geometry and teach them how, whe-
re, and when to use the concept in associating in
real life (Inan & Temur 2010). Geometry is one
of the disciplines that engage a child so that the
science can be applied to the lives of the child la-
ter (Inan & Temur: 2010). Historically, geomet-
ry is one of the first mathematical skills which
were taught; this was confirmed by Froebel in
the 1850s who designed the curriculum with the
practice of geometrical shapes and manipulation
of celestial bodies (Copley 2000: 105).

According to Weaver and Charles (1970:
93), the introduction of geometry earlier will lead
children to be able to do problem solving on what
happened to them. Geometry should be introdu-
ced because many concepts of spatial relation-
ships or spaces are needed at the preschool level
(Runtukahu & Kandou 2014: 50). Early child-
hood studying number and pattern relationships
can help them represent the symbols that are use-
ful for building mathematical ideas, using simple
numeric expressions and equations (Education
2007: 4). The ability of pattern is introduced with
the aims to: 1) provide the vast diversity of expe-
rience that will help children to recognize rela-
tionships, both the patterned and non-patterned
relationships; 2) show or hide the patterns by ad-
ding or subtracting subsequent pattern elements;

54

3) understand the patterns of number operations
and encourage them to have algebraic thinking
(Education 2005). Recognizing the concept of
pattern is very important for children because it is
the foundation and the beginning to use algebraic
thinking at higher level. It is strengthened with
the opinion of Sarama and Clements (2006) that
younger children can get to know the relation-
ships between the repeated pattern in the same
unit or perceptually distinct.

Learning to children should receive the at-
tention of educators because the learning model
used will affect the results of children’s learning
achievement. The learning model selected was
the cooperative learning. Vodopivec (2011) argues
that life is a continuous interaction with others,
so it is important for us to support children from
an early age to develop social competence level.
Cooperative learning is sourced from Piaget’s
theory of constructivism and it is also supported
by Vygotsky’s theory. Vygotsky’s theory contri-
bution on cooperative learning has the implica-
tions for child’s socio-cultural talent in learning.
Rusman (2014: 202) defines that cooperative lear-
ning is a form of learning by which students learn
and work collaboratively in small groups with the
members of four to six people in a heterogeneous
group structure. The distribution of the number
of children with a range of 4-6 children should
be heterogeneous based on differences in gender
and ability differences. Thus, in one group, the
homogeneity of ability or gender does not occur.

The aims to be achieved in this research
were as follows: 1) to analyze differences in the
ability to know early mathematics for young
children between the experimental class and
control class; 2) to analyze the effectiveness of
the use of the models of cooperative learning in
developing the ability to know early mathematics
for young children.

The benefits to be derived from the rese-
arch results were theoretical and practical. The
benefits can be explained as follows: 1) as the
scientific information about the effects of the
use of cooperative learning model on the ability
to know early mathematics; 2) in practical, the
usefulness of the research results is expected to
develop the ability to recognize early mathema-
tics, especially geometry and pattern capabilities.
This research can also provide direct experience
for teachers, especially in the use of cooperative
learning model and can be used as an alternative
model of learning in order to improve the lear-
ning process in order to improve the quality of
learning in schools.
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METHOD

The method used in this research was
the method of experimental research becau-
se this research examined the validity of a mo-
del of learning. Experimental research is a
research used to find the effect of a specific
treatment on the other in a controlled conditi-
on (Sugiyono 2014: 107). This type of research
used in this research was an experimental rese-
arch. The research design used was quasi expe-
rimental design with the type of nonequivalent
control group design (Sugiyono 2014: 109).

Table 1 Experimental Research Design

Group Pretest Treatment Posttest
Experiment O, X 0,
Control 0, - O,

O, = Pretest

O, = Posttest
X = Treatment

In this design, there are two classes that
each was chosen at the age of 4-5 years. The first
class was treated (X) and the other class was not.
The treated class is called experimental class and
the untreated class is called control class. In real
research, the effect of the treatment was analy-
zed using different tests. The sampling technique
used was purposive sampling. The reasons of
sample selection were based on: 1) the age range
of children was not more than 6 months in the
sample group; 2) the gender did not influence the
sampling. The number of samples in the experi-
mental class was 30 children and the number of
sample in the control class was 30 children.

The independent variable in this stu-
dy was the use of cooperative learning model.
The dependent variable in this study was the
introduction of the concept of geometry and
pattern. The framework of the research instru-
ment of this research is presented in Table 3.

Table 2. Basic Competence of Children Aged 4-5
years

Variable

Basic Competence

Introduction to Doing activities showing that the

Mathematics  child is able to recognize objects
by grouping various objects in
his environment by the size,
patterns, functions, properties,
sound, texture, function, and
other features

55

The methods of research data collection designed
by the researcher were as follows. 1) The activity
of observations is intended as a replacement of
the test for children; 2) an oral test is used to ans-
wer the initial and end abilities of early math in
children.

Table 3 Framework of Instrument

Aspects Items of Questions
Mentioning 1. Children mention the geometric
geometric shape shown.
shape
Grouping 1. Children group the geometric
geometric shapes by colors.
shapes

2. Children group the geometric
shapes by shapes.
3. Children group the geometric
shapes by colors and shapes.
Creating 1. Children makes simple shapes
shapes from from geometric piles
geometric
piles
Comparing 1. Children mention things similar to
things with geometric shapes.
geometric
shapes 2. Children mention things shown
with geometric shapes.
Reading pat- 1. Children read the patterns of
terns shapes
2. Children read the patterns of colors
3. Children read the patterns of
shapes and colors
Completing 1. Children complete the missing pat-
patterns terns in the structure of AB-AB
2. Children complete the missing pat-
terns in the structure of ABC-ABC
Putting 1. Children putting patterns in a se-
patterns in a quence from big to small shapes
sequence
2. Children putting patterns in a se-
quence from small to big shapes
RESULTS AND DISCUSSION

The research results presented include the
model effectiveness and analyzing mathematics
skills before and after the treatments. The mathe-
matics skills in children before the treatments in
the experimental group and the control group can
be seen from the results of the assessment using
observation sheets and oral test. After obtaining
the initial mathematics abilities in children, the
table was then made. Table 4 presents the mat-
hematics skills of children before and after the
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treatments.
Table 4 The Results of Mathematics Ability
Score  Criteria Experimental Control group
group
pretest Post- pretest Post-
test test
4 Well-Developed 0% 56,6% 0% 23,3%
(BSB)
3 Developed as Ex- 16,6% 43,3% 10% 66,6%
pected (BSH)
5 Start to Develop 76,6% 0% 86,6% 10%
(MB)
Not Developed (BB)  6,7%

QY 3,3% 0%

test data can be seen in the sig which is in the
same direction as Based on Mean. When the re-
sult of Sig > 0.05, H,, is accepted. Based on the
sig. and Based on Mean, the value obtained is
0.988 which means that the value is greater than
0.05; then H, is accepted. While the homogeneity
value of pretest data shows the value of 0.265.
Therefore, it is concluded that both data groups
of pretest and post-test have homogeneous data.

Table 6 The results of t-test in the experimental
and control groups

Based on the data in Table 5, early mathe-
matics abilities (pretest) show that the majority of
children in the experimental group are in the cri-
teria of start to develop (76.6%) and the children
in the control group are also on the same criteria
(86.6%). Furthermore, the majority of children’s
post-test results in the experimental group were
on the criteria of well-developed (56.6%) and the
control group was on the criteria of Developed as
Expected (66.6%).

The prerequisite test results describe the
results of normality and homogeneity tests to the
data of the experimental group and the control
group on the implementation of the pretest.

Table 5 Prerequisite test results

Tests Pretest Posttest
Normality Experiment  0.200 0.200
Control 0.110 0.200
Homogeneity 0.988 0.265
H, : The samples are from the

populations with normal distribution.
H : The samples are from the

a

populations with non normal distribution.

Data is said to be normal when the level of
sig. on Kolmogorof- Smirnov is higher than [7;
and then the data has normal distribution. When
it is lower than [ 1, the data distribution is not nor-
mal. The value of [ used was 0.05. In the above
results, the significance level is obtained and the
pretest of group 1 (experimental class) is 0.200,
and the class 2 (control group) is 0.110. Because
sig > (1, then H, is accepted. Thus, the data of the
control and experimental classes is derived from
the population with normal distribution.

Homogeneity test is intended to show that
two or more data sample groups come from the
populations having the same variance or homo-
geneous. The data homogeneity test used Bartlet
test. The results of the homogeneity value of pre-
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Groups Data Mean T Sig.
(2-tailed)
Experiment Pretest 31,07 16,4 -14.135 0,000
Posttest 47,47
Control Pretest 31,60 11 -10.322 0,000
Posttest 42,60

From the table above, the mean of the ini-
tial pretest was 47.47 and turned into 31.07, so
the experimental group increased by 16.4. It is
obtained that t = -14.135 with the Sig. (2 tai-
led) <0.05, which means that there is a differen-
ce between the pretest and posttest of the expe-
rimental group. From the table above, the mean
of the initial pretest was 42.60, and turned into
31.60, so the control group increased by 11. It is
obtained that t = -10.322 with the Sig. (2 tai-
led) <0.05, which means that there is a difference
between the pretest and posttest. However, the
differences shown by the increase in the mean of
the control group is smaller than the increase in
the experimental group.

The introduction of mathematics used in
this research had more emphasis on the achieve-
ment of learning outcomes. Learning outcome
is a specification of what students have learned
from the study period (Baktinia 2012: 91). Lear-
ning outcome is a behavioral change of learners
after experiencing learning activities (Rifa’i &
Anni 2012: 69). The mean of the learning out-
comes of children in the experimental group had
an increase in score of 16.4, while the control
group had an increase in score of 11.

Based on the research results, it shows that
the cooperative learning model is effectively used
in introducing mathematics concepts. In additi-
on, cooperative learning can sharpen children’s
ability to work together. The effectiveness of the
model can be seen from the increase in the value
of the experimental group. Based on the mean
of the initial pretest of 47.47 which turned into
31.07, so the experimental group increased by
16.4.
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The advantages of cooperative learning
are: 1) No children of the cooperative learning
group hid; they helped each other, did not thre-
aten the environment when trying to give ide-
as and asked for help (Slavin 1987). Vodopivec
(2011) explained that cooperative learning situ-
ations aim to link the positive participation bet-
ween a child and another child. 2) Cooperative
learning is a teaching method used to facilitate
active learning for children, and it is an impor-
tant aspect of mathematics that really appreciates
mathematics educators and researchers (Artut
2009). 3) Tarim (2016) examined the effects of
working activities based on children’s coopera-
tive learning on the pattern recognition skills in
pre-school level and analyzed the opinion of the
teachers on the implementation of the learning
process. The interviews to the teachers indicated
that, in addition to the pattern recognition skills,
children developed additional skills such as soli-
darity, sharing, active listening, and fulfill their
personal responsibilities in cooperative learning.

The cooperative learning used in this re-
search was by grouping children and combining
about 4-6 children according to the learning plan.
Isjoni (2014: 15) explains that cooperative lear-
ning is a learning model that is widely used today
to make teaching and learning activities cente-
red on students (student oriented), particularly
to overcome the problems found by teachers to
enable the students who cannot cooperate with
others, aggressive, and do not care about the ot-
hers .

The introduction of geometry was intro-
duced by the introduction of two-dimensional
geometric shapes, geometric properties, and as-
sociated geometry to real objects. Children of
kindergarten age develop an understanding of
geometry from topological concept (Runtukahu
& Kandou 2014: 150). Topology here is a qua-
litative geometry study without numbers or me-
asurements. It means that, in providing geometry
introduction to children, it is performed by intro-
ducing the form and properties of geometry and
does not teach calculations related to geometry
concepts.

The pattern introduced was the concept
of AB-AB with reading criteria, completing, and
putting patterns in a sequence. Shaw (2005) states
that recognizing the concept of pattern is very im-
portant for children because it is the foundation
and beginning to use algebraic thinking in higher
level. It is strengthened by the opinion of Sarama
and Clements (2006) that younger children can
get to know the relationship between repeated
patterns in the same unit and the ones which are
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perceptually distinct.

In general, the research results suggest
that the use of cooperative learning is effective in
introducing mathematics for young children. In
other words, the cooperative model has a signi-
ficant influence on the mathematics concept for
early childhood.

CONCLUSION

The conclusions that can be drawn based
on the results and the discussion state that the
cooperative learning model is effective in introdu-
cing mathematics skills for young children. The
effectiveness of the model shows an increase in
the learning outcomes in the experimental group
and it also answered that there are differences in
the learning outcomes between the experimental
group and the control group. From t-test results,
it was found that the mean of the pretest of 47.47
turned into 31.07, so the experimental group in-
creased by 16.4. It was found thatt_ = -14.135
with the Sig. (2 tailed) <0.05. It means that there
is a difference between the pretest and posttest in
the experimental group. The results of t-test of the
control group show that the mean of the pretest
of 42.60 turned into 31.60, so the control group
increased by 11. It was found thatt _ =-10.322
with the Sig. (2 tailed) <0.05. It means that there
is a difference between the pretest and posttest.
However, the differences shown by the increase
in the mean of the control group are smaller than
the increase in the experimental group.
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