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This study aims to determine the increase in cognitive procedural abilities of kin-
dergarten B age children through colored sand media. This research is conducted
in Bustanul Athfal ‘Aisyiyah Darussalam Magelang Regency using the method of
pre-experiment design through One Group Pretest-Posttest. The population in this
study is all kindergarten B students in Bustanul Athfal ‘Aisyiyah Darussalam, Ma-
gelang Regency with a total of 60 children. The sampling technique in this study
is purposive sampling, where the criteria for determining the sample are students
who have not used sand as a learning medium, students with low cognitive abilities,
and lack of development of cognitive procedural abilities. The sample used in this
study was 30 children. The pretest and posttest results have an average value (mean)
cognitive procedural ability on the pretest results of 200.23 while the posttest results
of 234.23 so that there is an increase of 34 points. The significance of the results
of the hypothesis test using the Paired Sample t-Test showed a significance value
of 0.00 (p <0.05). Thus it can be concluded that there is a significant difference in
cognitive procedural abilities of kindergarten age B children through colored sand
media, namely an increase in cognitive abilities of children before and after treat-
ment on average by 3.
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INTRODUCTION

Childhood is a period where the process
of growth and development of children takes
place quickly. The growth achieved by children
is a form of understanding religious and moral
values, physical, cognitive, language, and social-
emotional (Latif, et al, 2014: 72). Cognitive is a
process that occurs internally in the central ner-
vous system when humans think (Gagne, in Astu-
ti, 2012: 25). Children’s cognitive abilities will de-
velop over time and are supported by educational
factors and physical development, especially the
brain. Research on the brain shows that until the
age of 4 years, the capability of a child has reach-
ed 50%, at the age of 8 years reached 80%, and
the remaining about 20% will be obtained when
the child has passed the age of 8 years (Asmani,
2009: 24).

A kindergarten teacher must have the crea-
tivity of solving problems in learning that discuss
with verbal messages that are difficult for children
to understand. Learning with interesting and fun
media will be very liked by children. With fun
learning, it is hoped that messages and informa-
tion from the teacher can be delivered optimal-
ly. One of the most popular media for children
is sand. Sand can increase children’s intelligence,
increase children’s motor skills, develop children’s
knowledge and imagination. Through the activity
of playing sand is expected to improve the fine
motor skills of early childhood because the child
will move the parts of the hand, wrist to his fin-
gers (Pratiwi, 2017: 2).

In general, sand has a black color, white,
and brown. The color in the sand is one of the
elements that can stimulate the thinking ability of
children. Color has a strong appeal in everyday
life, can reflect one’s expression and psychologi-
cal well. Children will be more interested in play-
ing with objects that have color elements. There-
fore, the researcher modifies the sand into color
sand which is used as a learning medium. The
colored sand media can be used as an alternative
learning media. Colored sand media can easily be
made by coloring beach sand or sand that is used
for pets which are very affordable with food co-
loring whose color can be adjusted to the needs.
Bright colors are more preferred by children, such
as blue, red, green, and yellow.

Related to this fact in fact the learning of
sand in early childhood education institutions is
still less attention. According to Chayati (2014:
96), Sand learning is rarely done on the grounds,
limitations of the playing environment, equip-
ment and assume that when playing sand children

will get dirty. A kindergarten teacher in Bustanul
Athfal ‘Aisyiyah Darussalam not applying sand
as the main activity when playing. In addition,
educators also pay less attention to and develop
children’s cognitive abilities including procedural
abilities. Often educators do not give children the
opportunity to participate in solving problems or
exploring learning activities.

The purpose of this study was to determi-
ne the increase in cognitive abilities of children,
including cognitive procedural abilities that are in
Bustanul Athfal ‘Aisyiyah Darussalam Magelang
District through colored sand media. This rese-
arch is based on Standards for the Achievement
of Child Development in Minister of Education
and Culture Regulations Number 137 of 2014 and
Bloom’s Taxonomy Theory. The advantage of
this research is knowing the increase in children’s
cognitive abilities, including procedural abili-
ties, because research on procedural abilities for
young children is still very minimal to be studied,
as well as the use of colored sand media which is
still rarely applied in learning. So it is hoped that
this research can provide more knowledge to pa-
rents, the community, educators, and institutions
of early childhood education in improving cog-
nitive abilities, including procedural for children
and the use of sand media in learning.

RESEARCH METHOD

This research uses quantitative research
with experimental research methods to measure
the validity of colored sand media. The research
design used in this study is the Pre Experimental
Design type one-group pretest-posttest design. Pre-ex-
perimental design is an experimental design that
is not actually, often also referred to as quasi-ex-
periments or pseudo experiments (Arikunto, 2010:
124).

One group pretest-posttest design:

Ol : Pretest (sebelum perlakuan)
01x02

X : Perlakuan

02 : Posttest (sesudah perlakuan)

According to Arikunto (2010: 126), variab-
les are objects or are the focus of research. The
research variable in this study is Bustanul Athfal
‘Aisyiyah Darussalam with the independent va-
riable in the form of colored sand media, while
the dependent variable in this study is the cogniti-
ve procedural abilities of children. The populati-
on is a generalization area that consists of objects
or subjects that have certain qualities and charac-
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teristics (Sugiyono, 2011: 80). The population in
this study is all students of Kindergarten B Busta-
nul Athfal ‘Aisyiyah Darussalam, Magelang Re-
gency with a total of 60 children. Sample is part
of the number and characteristics possessed by
the population (Sugiyono, 2011: 81). The sample
in this study amounted to 30 children from a to-
tal population of 60 children based on a purposive
sampling technique. Purposive sampling technique is a
sampling technique with certain considerations.

The study is conducted 12 times with a
span of 30-40 minutes per meeting. The study
began with a pretest to find out cognitive pro-
cedural abilities possessed by children before the
treatment. Furthermore, the researcher gives tre-
atment 12 times with colored sand media. Activi-
ties carried out using colored sand media include:
mixing sand and food coloring, guessing numbers
and letters, collages, making sand puppets and so
on. The study is ended with a posttest to find out
the cognitive procedural abilities of children after
the treatment. The data collection techniques in
this study using a questionnaire, namely data col-
lection techniques that are carried out indirectly
or not carried out question and answer activities
with respondents.

After the research is carried out, the next
step is to analyze the data. The data analysis
technique used in this study is a paired sample t-test
technique using the SPSS statistical program. This
calculation will see the results of normality tests
and hypothesis testing. The normality test is used
to determine whether the data used is a normal
distribution or not. While testing the hypothesis
using the paired sample t-test is used to determine
whether the independent variable can affect the
dependent variable.

RESULT AND DISCUSSION

The research was conducted in Bustanul
Athfal ‘Aisyiyah Darussalam Magelang Regency.
Bustanul Athfal ‘Aisyiyah Darussalam is in the
Darussalam Foundation complex, where the ins-
titution is adjacent to the Play Group, Elemen-
tary School, and Vocational High School. The
foundation complex is in the market area and
close to the highway. This institution has good fa-
cilities, including classrooms in the form of a cen-
ter of six classes, the principal’s office, teacher’s
room, library room, toilets, playgrounds, outdoor
play facilities, and several other rooms.

The daily learning activities begin with the
morning routine, which consists of reciting, car-
ried out before learning and individualized, fol-
lowed by opening activities in the form of pray-
ing, reading short letters and hadiths and motoric
activities. Furthermore, the core activities are in

accordance with the themes that have been de-
termined, interspersed with the implementation
of the Dhuha Prayer and then eat together. Clo-
sing activities contain material recalling, moral
formation, delivery of certain information and
tomorrow’s activities.

Based on research conducted in Bustanul
Athfal ‘Aisyiyah Darussalam Magelang District
with a total of 30 samples, obtained data as fol-
lows:

Table 1. Normality Test Result

Kolmogorov-Smirnov ~ Shapiro-Wilk

Statistic Df  Sig.  Statistic Df Sig.
Pretest ,112 30 ,200 ,931 30 ,052
Posttest ,191 30 ,007 ,956 30 ,244

Based on the above table, it is known that
the Shapiro-Wilk value of Pretest data is 0.052
and Posttest data is 0.244 which means it is grea-
ter than 0.05 so it can be concluded that the data
is normally distributed.

Table 2. Hypothesis Test Results

Paired Differences

95% Confidence

Std. Std. Intenal of the Dif- t ar 518
Mean  Devia- Error ference (2-tailed)
tion Mean
Lower  Upper
Pair 1
Pre-
test- -34.000 20,081 3,666 -41,498 -26,502 -9,274 29 ,000
Post-

test

Based on the table above, it is known that
the value of sig. (2-tailed) is 0,000 <0.05, then HO
is rejected and Ha is accepted. So it can be con-
cluded that there is an increase in cognitive pro-
cedural abilities of kindergarten age B children
through colored sand media.

Table 3. Mean Test Results

Mean N Std.De- St d .
viation Error
Mean
Pair1  Pretest 200,23 30 21,852 3,990
Posttest 234,23 30 4,006 ,731

Based on the table above, it is known that
the Mean value of the Pretest is 200.23 and the
Mean value of the Posttest is 234.23 which means
that there is a difference in the Mean value of 34.
In addition, the researcher will present the pretest
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and posttest data in the value category. This va-
lue category will be presented in five categories,
namely very high, high, medium, low and very
low. Calculation values in categories are obtained
using a mathematical formula for the calculation
of the range and length of the interval. The scale
used in the research instrument has four choices,
namely a score of 4, 3, 2, 1 and the number of
statements in the research instrument after being
tested for validity and reliability yields 61 valid
items from 63 items, then the calculation method
for the value category is as follows:

Nilai Maksimal = skor Jangkauan = nilai maksi-
maksimal x jumlah item mal — nilai minimal
=4x61 =244 -61

=244 =183

Nilai minimal = skor Data interval = jangkau-
minimal x jumlah item  an : kategori nilai

=1x61 =183:5
=61 = 36,6 (dibulatkan men-
jadi 37)

Based on the calculation above, we can get
the following intervals from each category:

Pretest Posttest
Kat-
. Interval
egori Jum- o fumlah %
lah
Sangat 210-246 11 36,7 30 100
Tinggi
Tinggi 173-209 16 533 0 0
Sedang 136-172 3 10 0 0
Rendah 99-135 0 0 0 0
Sangat 61-98 0 0 0 0
Rendah
Jumlah 30 100 30 100

Based on the table above, it is known that
the acquisition of pretest scores for children in the
very high category is 11 children and the percenta-
ge is 36.7%. The high category is 16 children and
the percentage is 53.3%. The medium category
is 3 children and the percentage is 10%. The low
category is 0 and the percentage is 0%. The very
low category is as much as 0 and the percentage
is 0%. Furthermore, the acquisition of posttest
scores for children in the very high category is 30
children and the percentage is 100%. The high ca-
tegory is 0 and the percentage is 0%. The medium
category is 0 and the percentage is 0%. The low
category is 0 and the percentage is 0%. The very
low category is as much as 0 and the percenta-

ge is 0%. The calculation results above show that
the cognitive abilities of children at first are in
the high category, and then increase to very high.
The initial percentage of 36.7% then increased to
100%, meaning that the cognitive procedural abi-
lities of children increased by 53.3%.

Bloom Taxonomy Revised (in Gunawan
and Palupi, 2016: 111) explains that basically pro-
cedural ability is the ability of a person about how,
which includes when, how, using what, related to
the algorithm, skills, techniques, and methods.
This ability will help children in solving various
problems in everyday life properly. in addition,
children have a better ability to understand and
obtain findings or observations from observatio-
nal and experimental activities they do. Children
will get used to thinking logically, trying to solve
problems, think symbolically, have the ability to
reason and reason and have the ability to describe
how and why a procedure can be a solution to a
problem.

The colored sand media is a learning me-
dium that is rarely used. Sand media has elements
of color and texture that are expected to provide
stimulus to the nerves and cognitive of children.
There are many activities that can be done with
colored sand media, including pouring, shaping,
printing, measuring, measuring, squeezing, colla-
ge, and so on.

The cognitive abilities possessed by
children aged 5-6 years according to Piaget are
the preoperational stage (Santrock, 2007: 251-
255). At this stage, the child experiences an ego-
centric period, because the child has not been able
to see from the perspective of others. In addition,
children also experience the stages of symbolic
functions and the stages of intuitive thought.
Based on Permendikbud (Minister of Culture
and Education Regulation) No. 137 of 2014, in
general, the cognitive abilities of children aged
5-6 years include the ability to learn and solve
problems, think logically and think symbolically.
Meanwhile, according to Permendiknas No 58
of 2009, at this age children will develop general
knowledge and science, the concepts of shapes,
colors, and patterns, as well as the concepts of
numbers, symbols of numbers and letters.

The study is conducted on 30 children
aged 5-6 years in Bustanul Athfal ‘Aisyiyah Da-
russalam Magelang Regency. After using colored
sand media, children become more enthusiastic,
enthusiastic, and show better performance in lear-
ning and application in daily life. This is based
on the results of the calculation of the hypothe-
sis test, which shows the value of sig. (2-tailed)
is 0.00, where the value is less than 0.05, which
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means that Ho is rejected and Ha is accepted.
In addition, the mean value of the pretest and
posttest data shows an average difference of 34.
Then the hypothesis accepted in this study is Ha,
which states that there is an increase in cognitive
procedural abilities through the colored sand me-
dia on average by 34.

This is in accordance with previous rese-
arch conducted by Nita Erliana Pratiwi with the
title “Improving Fine Motor Ability Through
Sand Play Activities in Children 3-4 years at PPT
Melati Surabaya in 2017”. The results of this
study indicate that in the first cycle of the suc-
cessful performance of teachers in the learning
process by 70% and in the second cycle increased
to 90%. This shows that the performance of te-
achers in the learning process increased signifi-
cantly and was very good (successful). Whereas
on children’s performance, the first cycle showed
68.12% results and on the second cycle increased
to 85%. this shows that the children’s performan-
ce in implementing sand play activities is able to
experience a significant and good improvement.

CONCLUSION

Based on the results of research and dis-
cussion of the study entitled “The Improvement
of Cognitive Ability of Children Class B Age
Through Colored Sand Media in Bustanul Athfal
‘Aisyiyah Darussalam Kindergarten Of Mage-
lang Regency”, the cognitive abilities of children
after being treated through colored sand media in-
creased. This increase can be seen from the mean
value of children’s cognitive abilities which was
originally 200.23 increased to 234.23, so an ave-
rage increase of 34. The results showed that the
average value of early cognitive abilities of kin-
dergarten B children in Bustanul Athfal ‘Aisyiyah
Darussalam Magelang Regency increased after
being given treatment through colored sand me-
dia. In addition, the results of hypothesis testing

indicate the value of Sig. <0.05 so Ha can be ac-
cepted and the calculation of the pretest-posttest
score in the interval category shows an initial
percentage of 36.7% and then increases to 100%,
meaning that the cognitive abilities of children
have increased by 53.3%.
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