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ABSTRACT: Many studies have shown a link between being competent in early mathematics and
achievement in school. Early math skills have the potential to be the best predictors of later perfor-
mance in reading and mathematics. Movement and songs are activities that children like, making it
easier for teachers to apply mathematical concepts through this method. This study aims to develop
audio-visual learning media in the form of songs with a mixture of western and traditional musical
idioms, accompanied by movements that represent some of the teaching of early mathematics con-
cepts. The stages of developing the ADDIE model are the basis for launching new learning media
products related to math and art, and also planting the nation's cultural arts from an early age. These
instructional media products were analyzed by experts and tested for their effectiveness through ex-
periments on five children aged 3-4 years. The qualitative data were analyzed using transcripts of field
notes and observations and interpreted in a descriptive narrative. The quantitative data were analyzed
using gain score statistics. The results showed that there was a significant increase in value for early
mathematical understanding of the concepts of geometry, numbers and measurement through this
learning medium. The results of the effectiveness test become the final basis of reference for revision
and complement the shortcomings of this learning medium. Further research can be carried out to
develop other mathematical concepts through motion and song learning media, and to create experi-
ments with a wider sample.
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1 INTRODUCTION

The results of Indonesia's PISA data for mathematics and science are also a big homework. For
Mathematics scores, it is ranked 72 out of 78 countries. The Science score is ranked 70 out of 78
countries. This value has tended to be stagnant in the last 10 - 15 years (Harususilo, 2020). The
low level of mathematics ability among students in Indonesia, in particular, requires important
attention from various parties, such as teachers and parents. Often mathematics is disliked due to
limited media and fun learning models, especially in children's learning. Therefore, it requires
high creativity and innovation from educators and parents.

The low rank in the world with the math ability in Indonesian children, making most children
anxious, afraid, and do not like mathematics. Some researchers say that math anxiety can be trig-
gered by weak math skills, others argue that math anxiety exists at all math skill levels (Pantoja
et al., 2020). In fact, the results of the study indicate the relationship between children's math
anxiety and parental beliefs and attitudes. Parents with stronger beliefs about the importance of
math tend to have children with higher math skills (Silver et al., 2020). Early math skills and
knowledge are closely linked to long-term achievement, but there is little knowledge of the pro-
cesses, forms of mathematical activity, and by which children acquire these skills and knowledge
(Missall et al., 2015). To ensure children master the concepts of math skills necessary for success
in the future, it is important to find or create a variety of media and learning methods that attract
preschoolers to math and reduce math anxiety in school.

Poor math competence among adult's results in difficulties and difficulties at work in many
common daily activities (Geary, 2012). Low performance in mathematics competence can be
avoided by pursuing quality mathematics teaching in Early Childhood Education that understands
its long-term benefits and does not just maintain access for all children (Bausela Herreras, 2017).
Teachers and parents should give every child the opportunity to learn mathematics from an early
age. However, as shown by many studies, the potential of individuals to excel in school is highly
dependent on their math skills in school (Geary, 2011). Vennberg's et al., (2018) findings suggest
that deliberate systematic learning of pre-school intervention programs will improve children's
long-term success in mathematics. As well as learning models or the use of representations are
needed in the process of planting early mathematical concepts, because an important aspect of
mathematics is representation (Sterner et al., 2020). In fact, mathematicians use representations
such as pictures, graphs, diagrams and simplified equations at all levels to analyze and communi-
cate their work (Cross et al., 2009). Intervention through audio-visual media with content of im-
ages related to mathematical concepts can be a good representation tool for early childhood.

Fun interventions in early childhood usually involve movement and song. Moreno et al., (2011)
mentioned the children in the music training group that showed increased intelligence and allowed
the transfer of high-level cognitive skills in early childhood. Music interventions were found to
be more effective than video game interventions at improving attention control in children
(Kasuya-Ueba et al., 2020). The integrated music-math learning intervention led to a statistically
significant increase in the math ability of children playing music (Roa & IA, 2020). An and
Tillman (2015) conducted a study to examine the effects of a sequence of class-room activities
that integrate math content with musical elements, which aims to provide an alternative approach
for teachers to teach mathematics. Interdisciplinary music-math lessons had beneficial effects on
several areas of mathematical ability (S. An et al., 2013).

The current state of the pandemic encourages online early-childhood mathematics professional
development programs and learning media related to technology developed to meet the needs of
early-childhood educators (Sheridan et al., 2020). Early-childhood education experts in the field
of ICT and mathematics from Greece revealed their findings that compared to conventional teach-
ing approaches, tablet-assisted learning provides better learning outcomes for early childhood
(Zaranis et al., 2013). Likewise, when comparing learning between the use of tablets and com-
puters, the former makes a more significant contribution to the development of children's math
abilities. Maybe because the use of tablets is simpler and easier to move and carry, more fun for
children (Stamatis Papadakis et al., 2016). Intervention through audio-visual media that can be
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input into various digital devices will make it convenient for children to absorb many concepts of
knowledge, especially for children who have felt a connection with technology since in the womb.

Previous research using songs to improve children's math skills, one of which is from Basco
(2020), who has tested the learning media for song, drill and games in teaching mathematics and
with the name Sodriga strategy, has shown cognitive improvement, motivation, and building con-
structive attitudes towards learning mathematics while increasing mastery and retention of the
concepts. Based on research on mathematical skills, and related to movement and songs into chil-
dren activities, as well as technological devices in the early-childhood classroom, this study aims
to make a new product in learning media for introduce math concept through digital device.
Movement and songs learning media were made to improve math skills in three early math con-
cepts, namely the concepts of geometry, measurement, and numbers. This research will develop
movement and songs learning media with traditional music idioms, in addition to improving math
skills as well as introducing distinctive features of Indonesian culture Early childhood.

2 THEORITICAL STUDY

2.1 The Importance of Early Mathematics Skills Competencies

The significance of early mathematics interventions is attested by numerous studies on chil-
dren's learning in the first six years of life (Sarama & Clements, 2006b). For children's early
experiences with mathematics, a fun and supportive atmosphere develops their confidence in their
ability to understand and use mathematics. These positive experiences help children build settings
that lead to their potential for success inside and outside of school, such as enthusiasm, creativity,
versatility, inventiveness and determination (Sarama & Clements, 2006a). During the preschool
years, children's mathematics skills undergo comprehensive growth. However, opportunities to
participate in mathematics in the preschool classroom are limited, and lessons and preparation are
often aimed below the ability levels of children (Litkowski et al., 2020).

Internationally, children's poor math outcomes reflect the need for a new approach to teaching
math concepts, one that differs from conventional approaches to learning and teaching mathemat-
ics (Papadakis et al., 2017). It is hoped that the Covid-19 pandemic will stimulate educators to be
able to provide well-designed media, enrich, expand, and strengthen the mathematical knowledge
of children they bring from home.

2.1.1 Geometry

Early childhood learning the name of geometric shapes beforehand is by the teacher showing
various geometric shapes to preschoolers who initially have disaggregated knowledge. Verdine's
et al., (2015) research investigates when children first begin to understand shape names and how
they apply those labels to unusual examples. Comparing sample objects with geometric shape
names will lead children to refine shape categories. Gejard and Melander (2018) explores the
mathematics of preschool children in daily block play activities. Knowledge of children's use of
geometric discourse appears in the flow of ongoing interactions. The opportunity to introduce
geometric shapes to children will be greater when the learning media invites children's interest.

To develop spatial sensitivity, a child must have experiences that lead to geometrical relation-
ships, namely direction, spatial orientation and point of view of objects in space, the size and
shape of objects, and how shapes can change as a result of changes in size (Mari¢i¢ & Stamatovic,
2017). The spatial sensitivity experience when children move and sing, along with the recognition
of representative images in audio-visual media, allow more opportunities to improve children's
spatial intelligence and children's mathematical abilities in understanding geometric shapes from
an early age.

2.1.2 Measurement

Direct participation in measuring objects in class allows children to make their understanding
of length measurements, and relates classroom learning to their own experiences in meaningful
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ways (Macdonald & Lowrie, 2011). Teacher instructional actions at a specific level can be a
means of promoting informal measurement theory (Barrett et al., 2011). It takes a special learning
environment design to teach children about measurement, which is the development of flexible
strategies and adaptive, depending on the use of mathematical structures.

2.1.3 Numbers

Children who reach pre-school with weaker mathematical language abilities are more likely to
fail to learn numeracy skills, because children with lower mathematical language skills would not
have had access to mathematical instruction in schools because they did not understand the lan-
guage used to address these concepts (Purpura et al., 2019). Early knowledge of numbers had a
direct influence on the arithmetic ability development. In order to facilitate it, Ostergren and Triff
(2013) research findings also stress the importance of training early number awareness before
school entry.

Counting activities in early-childhood classes is often wrong in applying concepts, educators
prioritize the ability to name numbers, not introduce the concept of how many objects are in the
symbol. This common mistake is also made by parents at home, teaching how to spell names from
one to ten, without explaining how many objects are in the names of the numbers one through
ten. Papadakis et al., (2018) has provided an alternative to numeracy learning through experiments
with the findings supporting that the use of digital devices such as tablets can make a significant
contribution to understanding numbers by early-childhood students.

It is critical to broaden our understanding of the relationship between number talk and math-
related activities, including how number talk takes place within and outside the context of math-
related activities, to understand how these variables might facilitate math learning for children
(Thippana et al., 2020). In the home numeracy climate, survey tests also correlated with math
skills.

2.2 Early Childhood Movement and Song

Music / songs are an important part of human life. Useful for living with joy and well-being, it
is very interesting to analyze various research studies related to music and children's brain devel-
opment. Assuming studies regarding the importance of music and children's brain development
can be established. One of them is the research Sarkar and Biswas (2015), an effort to access
creative parts of the brain through dance, early childhood can more easily mathematical concepts
such as spatial awareness and mathematical knowledge before formal assessments in elementary
school. At a basic level, when students have access to pre-school mathematics learning through
the performing arts, they are more than one month earlier than their non-Preschool peers when
they Kindergarten classes (Ludwig et al., 2016).

Learning integrated mathematics with art engages both hemispheres of the brain and all types
of students by preparing students with basic knowledge in mathematics before facing formal math
concepts in Kindergarten ((Temple et al., 2020). Introducing music to children's lives means de-
veloping concentration, memory and listening skills. Singing songs helps children learn to speak
patterns. Singing songs can also develop a vocabulary, and if you incorporate dance into it, your
child can memorize words through movement. Music activates new brain neural pathways and
ties that speed up the process of learning. This means increasing creativity and curiosity in chil-
dren (Upadhyaya, 2017).

When children sing, children listen carefully to learn new lyrics and rhymes, children internal-
ize word expressions, predict chorus, and mentally adjust rthythmic patterns (Winter & Seeger,
2015) The movements and songs are very attractive to children, so a motivational effect on prac-
ticing can be anticipated. Integration in the educational process can motivate students to learn,
create interesting needs from learning, and facilitate the learning process (Kotodziejski et al.,
2014). Movement with music is considered to be the main in the five forms of music education.
It is also described as an expression of movement or elements of dance. Gesture expressions
should be accented and used especially during preschool and early school age. Buchoff (2015)
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said that movement and song activities are one of the elements commonly used in the teaching
and learning process in preschool. The use of elements of music and movement helps to attract
children's attention and focus, increase understanding and enrich children's emotional and behav-
ioral development. Preschool teachers should vary their teaching approach to include the use of
music and movement in their mathematics learning. As a result, music and movement are seen as
useful, including helping to attract children's attention and interest, increasing children's under-
standing and building children's emotional development.

Globalization and the process of internationalization led to the separation of isolationism for
centuries. Society is becoming highly diverse culturally. Educating citizens capable of leading
active and effective lives in culturally diverse environments is one of the most pressing chal-
lenges. Early childhood begins to recognize ethnic / racial diversity. There are currently many
bodies of research that address the ages and stages in developing an understanding of the race and
ethnicity of children. Research shows that the attitudes of a child towards their own race, and
towards other racial groups begin to form in the preschool years. Therefore, multicultural educa-
tion must start with the very young (Logvinova, 2016; Lopintsova et al., 2012). Research and
development of learning media for children's songs use distinctive patterns or traditional musical
idioms (Nketia, 1982; Phyfferoen, 2019; Tsai, 2017). It is inspired by one of the most influential
Taiwanese composers, Hsiao (1999), whose music is a blend of traditional Taiwanese musical
idioms and Western musical composition techniques. The purpose of using these musical mixes
is to promote these works as valuable pedagogical material. The dominant brain activity occurred
when the subject listened to familiar music in the temporal lobe and when the subject listened to
new music in the frontal lobe (Wardani et al., 2018).

3 METHOD

This research and development are a research method that combines quantitative and qualita-
tive research methods that are packaged with certain stages in the context of a feasibility test or a
test of the effectiveness of a product developed / innovated or a new / original product related to
the education sector. Qualitative approach is carried observation activities and anecdotal notes,
which are useful for describing events that have occurred while the research is ongoing. The
quantitative approach is carried out through the observation guidelines used to calculate the level
of effectiveness of learning media (Gelantram) in introducing early mathematics concept for chil-
dren aged 4-5 years.

In conducting research and development, researchers use the ADDIE model design (Analysis,
Design, Development or Production, Implementation or Delivery, Evaluation). This research and
development model aim to produce a movement and songs learning media to improve early math
skills. ADDIE Model uses five simple steps, including Analysis, Design, Development or Pro-
duction, Implementation or Delivery, Evaluation. However, this model provides clear and stand-
ard detailed procedural steps for the media's feasibility and needs. Learning Media are expected
to be used as a whole in the world of early-childhood education, but with the conditions that must
be passed through several tests of feasibility extensively by using a larger number of samples and
different sample strata so that people from various circles can be used.

3.1 Validation and Media Effectiveness Test

3.1.1 Validation Test

The model trial procedure in stages through a process of testing experts (one to one), small-
group trials, large-group trials and the media effectiveness test (field try-out). Each trial was eval-
uated for the improvement of the media developed to revise the final product. Expert validity tests
are carried out on learning media to determine the quality and effectiveness of the product being
developed. Product design assessments are doing by experts in the fields of early-childhood edu-
cation, dance and music, language, and media to obtain statements about the practicality and suit-
ability of learning media (Gelantram).
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3.2 Media Effectiveness Test

3.2.1 Instrument

The instrument on the media effectiveness test uses indicators of aspects of the development
of the 2013 ECE Indonesian curriculum.

Table 1. Early Mathematical Instruments

Mathematics Aspects of Early Mathematical Understanding
Ability Variable
Geometry a. Recognize the shape of a circle, triangle, square and rectangle

b. Matching geometric shapes to concepts with geometric shapes on real objects
¢. Mention geometric forms
Measurement a. Comparing the concept, long-short, high-low, large-small
b. Measuring Length-short, high-low, large-small
c. Estimating Length-short, high-low, large-small

Number a. Understand the concept of numbers 1-10
b. Associating numbers (sums) with numbers is called a one-to-one
correspondence
¢. Number sequence system

3.2.2 Data Collection

Data collection techniques are carried out with several kinds of techniques: (1) Interview con-
ducted during the need's analysis as well as in the media revision process to collect input and
suggestions in the development of the designed media; (2) Observation carried out starting from
activities when taking data for need's analysis as well as on testing the use of the media; (3) Doc-
umentation conducted to document research results in various forms of photo and video record-
ings during the research trial process.(4) Field notes, are notes made by the researcher to record
various things during the research needed to find accurate information as input in research and
development media (Gelantram).

3.2.3 Analysis Data of Media Effectiveness Test

Data analysis in research and development of Learning Media (Gelantram) uses two types of
data. The qualitative data were analyzed using

Gelantram Product Model Design transcripts of field notes and observations and

interpreted in a descriptive narrative. The
Study the early Mathematical Concept Arrangement of Compilation of : .

Conceps of Geomety, Song Lyrics for Geometry, D quantitative data generated from the calcula-

Measurement and Numbers Measurement and Numbers | .

: ’ = = tion of the test results from data before, and

after the uses of the Media (Gelantram) in the

it field trial activities were analyzed through the

‘ SPPS program with gain score statistics.

Video Property Creation Process Audio Recording Process,
music and songs

. m e 3.3 Gelantram Product Model Design
The design of the learning media model for

the Idiom Song of Traditional Mathematical

HES Music (Gelantram), which will determine the
B criteria for the quality of the model which in-
f 1 1 cludes validity, practicality, and the effective-
Audio-visual Product Audio-visual Products Audio-visual Product
Measurement Concept Geometry Concept Number Concept ness Of the l‘IlOdel (See ﬁgure 1)
Re rg 1 4. 2
" ? Mengenal . ﬁ‘ w$1 "‘""‘"“‘""
6‘% Pengukuran ' 3 q
P

Figure 1. Product Model Design

220



3.3.1 Gelantram media conceptual model

The concept design in the preparation of Gelantram media can be seen in figure 4, which shows
the media concept starting from the analysis of media needs in early childhood mathematics learn-
ing carried out in a preliminary study. Then proceed with a literature study to find suitable media
to improve early childhood math skills. Researchers designed a media concept design based on
these results and collaborated with music and dance education experts for children, researchers
created the Gelantram media.

MOVEMENT AND TRADITIONAL MEDIA IDIOM TRADITIONAL SONG
TO ENHANCE EARLY MATHEMATICAL SKILLS \

Literature Study l preliminary research on
children's mathematical skills

Media concept of r_ The concept of making

motion and song i ) media
— —
Movement Concepts Lyric and Song
I ‘ Concepts ‘

Media Concept

i Using media Concept
8 Gerals Braindance Song lyrics with early math concepts 1
Hand movements Geometry for Early years == Start video
form geometric
shapes
| Measurement in Early l
footsteps create Math
geometric shapes Teacher or parent: ]
1. 1.Study the online media
for brain dance
The concept of hand === Numbers concepts in 2. 2. Show the media to
and finger gestures Early years — children
showing numbers 3. 3.teach and explain media
I content to children
4. 4. Ask the child to follow
movement of the the brain dance moves in
body in motion the video
shows the concept 5. 5. Doing questions and
of measurement answers with children
Oy ‘ Purpose ‘
* The concept of music is P -
in accordance with the Designing Media
characteristics of early Implementation
childhood
N 5 procedure
®  Motion and music
arrangements of
traditional musical
Output:
Product Result: Improved early
Gelaotram. Audio-Visual hildhood math
Media skills

Figure 2. Conceptual Model

4 RESULT AND DISCUSSION

4.1.1 Preliminary Observation Data

Data collection activities in the preliminary study, it was carried out using conversation and
question and answer methods, in this case the researcher invited teachers to hold an observation
Focus Group Discussion (FGD) with thirty early-childhood teachers in Jakarta. Teachers are
asked to answer difficulties in the introduction of early mathematics concepts, especially in chil-
dren aged 3-4 years, about three basics of early mathematics, geometry, measurement and num-
bers. The results of needs analysis data that show an understanding of early mathematics in early
childhood, especially in children aged 3-4 years about geometry, measurement and numbers. Can
be illustrated in the graphic form (see figure 3-5).

The percentage graph image in figure 3, represents an understanding of early mathematics,
especially geometry in the initial activities for observations for need's analysis. The teachers stated
that the children still had difficulty distinguishing geometric shapes, be it triangles, circles (round)
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squares, and rectangles. Data obtained
from the recognition of teachers in schools
of several children. Amount 90% children
cannot mention  geometry  shapes
= Children understand yet. About 10% of kids can name some
geometric shapes shape from Geometry, and those're only

90% two of some geometric shapes.

m Don’t know the form

Figure 3. children aged 4-5 years knowledge about geometry

The number 85% in figure 4, is for the ability to recognize the number of symbols without u
nderstanding the concept ofthe number. The teachers stated that children still had difficulty rec
ognizing numbers, be it sorting numbers anddistinguishing the number of numbers. And the tea
cher also provided information that children had difficulty recognizingnumbers. Numbers, child
ren can only sound like the numbers one to ten but do not know the number of objects.

15%

M Children do not understand the
concept of numbers

85%

Figure 4. children aged 4-5 years knowledge about numbers

Figure 5 show about the teachers answered that children at the age of 4-5 years, had difficulty
getting to know the concept of measurement. Children were still difficult to distinguish Length-
Short, Big-Small and High-Low. Based on the results of interviews with teachers in the role of
schools in introducing early mathematics concepts, a little is still constrained by the limitations
of the media used for children to be more enthusiastic about learning.

22%

B Children do not understand
the measurement concept
78%

Figure 5. children aged 4-5 years knowledge about Measurement

4.1.2 Expert Validation

An expert in early childhood education movement who is an expert in movement media and
traditional mathematics songs is an expert who works as a lecturer in the Faculty of Education of
the Early Childhood Education study program at the State University of Jakarta. Music experts
who assess music content on Motion media and traditional mathematics songs (Gelantram), to
see whether the music content on the Gelantram media is appropriate to music at an early age,
both the suitability of the music tempo, the suitability of content / material or song lyrics in early
childhood. Based on the media eligibility criteria above, the percentage results of the feasibility
test of all experts can be seen in table 2.
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Table 2. Result of Theoretical Feasibility Test (Expert Test)

No Expert Value Percentage = Media Feasibility Value
1  Media 23/24  x100% 95,8 3% Excellent
2 Early Childhood 20/20 x 100% 100% Excellent
3 Movement 15/16 x 100% 93,75% Excellent
4 Music 16/16 x 100% 100% Excellent

4.1.3 Empirical Test Result

Next, to complete the theoretical feasibility test, the feasibility test through empirical tests was
carried out on Motion Media and traditional mathematics songs. The empirical test for the move-
ment media and traditional mathematics songs involved several respondents from the city of
South Jakarta. The empirical test is a feasibility test for the media of motion and traditional math-
ematics songs for media users, namely children aged 3-4 years (geometry see on table 3; meas-
urement concept see on figure 6; and about number see on figure 7).

Table 3. Small Group Geometry Concept Trial Results (pre-test and post-test)

Recognize the shape of a Matching geometric

. . shapes to concepts with State the forms of

circle, triangle, square and .

Respond- geometric shapes on real geometry
rectangle . Average
ent objects
) ) pre-test post-test pre-test post-test

pre-test a post-test a b b c c
R1 75% 100% 75% 100% 25% 100% 42%
R2 75% 100% 75% 100% 25% 100% 42%
R3 50% 100% 25% 100% 25% 100% 67%
R4 25% 100% 25% 100% 25% 100% 75%
RS 50% 100% 50% 100% 50% 100% 50%

At the beginning of the media effectiveness experiment, children were asked about three early
math concepts. Results of the questions and answers at the beginning of the activity showed the
same results as the results of the preliminary study for need's analysis. 80% of the five respondents
did not understand the three basic concepts of early mathematics, namely geometry (see pre-test
geometry on table 3), measurement (see figure 6) and numbers (see figure 7). Then the next ac-
tivity the children were given special learning by using the media for math learning. Children are
invited to participate to follow the movements and songs of the Idiom Traditional Music mathe-
matics while getting to know geometry, measurements and numbers with audio-visual learning
media, for several weeks.

Graph of Percentage Increase in Measurement Concept

150%
100%
0%
R1 R2 R3 R4 R5
m pre test a mpost test a pre test b m post test b
m pre tets ¢ post test ¢ m Nilai Rata-Rata

Figure 6. Results of Small Group Measurement Concept Trial (pre-test and post-test)
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Graph of Percentage Increase in Number Concept

150%
100%
" ol 1A IEE
R1 R2 R3 R4 R5
m pre-test a m pos-test a pre-test b m post-test b
m pre-test ¢ post-test ¢ m Nilai Rata-Rata

Figure 7. Graph of the Increase in Value Concept of Numbers

Based on the results of the effectiveness test through pre-test and post-test on five respondents
at one research location, it can be concluded that there is a significant increase in the acquisition
of values for early mathematical understanding, especially geometry, numbers and measurements.
This can be seen from the scores obtained before the test and after the test. As illustrated in the
chart above, the results of the effectiveness test form the final basis for revision and complement
the shortcomings of Media Gelantram.

4.2 Discussion

The findings in research and development of Gelantram media for early-childhood education
begin with preliminary research, which is the result of a field needs analysis in early-childhood
mathematics education. The average ability of Indonesian children in math concepts is still low
in the world competitive level (PIS4 worldwide ranking, Indonesia’s PISA results show need to
use education resources more efficiently, 2016). The results of field observations in several kin-
dergartens to test the initial mathematical abilities have shown that there is still a need for media
that can help teachers improve children's early math abilities. Likewise, the results of the prelim-
inary analysis in the form of focus group discussions with kindergarten teachers, the result is that
there is so much demand for instructional media related to how to improve early-childhood math-
ematics education. Moreover, media in the form of motion arts and songs with elements or goals
to improve early mathematics skills are few in the field of early-childhood education. Based on
the results of the field needs analysis, the researchers designed and produced instructional media
with material content to improve the concept of early math abilities of children aged 4-5 years.

4.2.1 Findings on the Improvement of Early Mathematical Ability in Geometry

Currently, researchers still limit the initial mathematical concepts to only three types of math-
ematical concepts for children, namely geometry, measurement, and numbers. Researchers chose
the concept of early geometry math skills based on the importance of the concept of geometry for
children according to Clements (2014) that geometry and spatial reasoning are important because
these concepts form the basis of learning mathematics and other subjects. Teachers at an ad-
vanced-level use geometric models for arithmetic when using grids to describe multiplication or
circles or bars to describe fractions. Furthermore, based on recent research by Clements et al.,
(2019) which found that early-childhood form's schemas based on analysis of visual form fea-
tures. As children develop, children continue to rely primarily on visual matching to differentiate
geometric shapes. The child is also able to recognize the components and simple properties of
familiar geometric shapes.

Based on the results of this study, the researcher tried to introduce geometric shapes in learning
media related to the introduction of the concept of geometry. The findings in the field on expert
due diligence data for geometry concept videos have been declared very feasible by early-child-
hood experts in shaping children's early math concepts. Likewise, the small-group trial data given
to five early-childhood respondents showed a 95% increase in the scores on the pre-test and post-
test data in understanding the concept of geometric shapes. In line with a recent study conducted
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by Paul (2019) who said, there is a lot more in the relationship between mathematics and music.
Just as, there is more to this analogy between math and music score, this analogy is more pleasing
to mathematicians than to musicians.

An important finding in the field observation notes from collaborator teachers is that the Ge-
lantram learning media with traditional idiom's music Mans (2002) has brought new knowledge
for children to get to know the national culture apart from Minang culture (West Sumatra) in the
geometry concept video. In addition to improving early math skills, the advantages of traditional
music are also able to build children's cultural characters (Kristanto, 2020; Nyota & Mapara,
2008). Research and development of learning media for children's songs uses distinctive styles or
traditional musical idioms (Nketia, 1982; Phyfferoen, 2019; Tsai, 2017). It is inspired by one of
the most influential Taiwan composers namely Hsiao (1999), the music is a blend of traditional
Taiwanese musical idioms and Western musical composition techniques. The purpose of using
these musical mixes is to promote these works as valuable pedagogical material.

4.2.2 Findings on the Improvement of Early Mathematics Ability to Measurement

The results of the Media expert's assessment on the three Gelantram videos that raised the
concepts of geometry, measurement, and numbers stated that 93.75% were very suitable to be
used as learning media for children 4-5 years. From the level of the flow of media content, mate-
rial content, media safety, and others, this learning media is interesting to be disseminated to
various related parties so that it can help the process of increasing understanding of early mathe-
matical concepts, especially in the ability of measurement concepts, this media is very effective
for children.

Likewise, according to the results of expert tests on music and dance movements, the suitability
of the motion and music in this video was declared very feasible. PAUD experts assess that the
concept of early mathematics measurement on the video gelantram is very appropriate in early-
childhood education standards and attractive as a learning medium who is preferred by children.
How these movements and songs become interesting media for children. Researchers look at the
facts of a recent study of music to improve early math concepts.

Music, movement and song training, is considered a multi-sensory program that simultaneously
integrates the visual, audio, oral and kinesthetic senses. In addition, motion learning media and
songs stimulate cognitive function in a ludic way instead of directly utilizing the context of tradi-
tional school learning, including mathematics. The main finding of Ribeiro snd Santos (2020) is
that intervention in understanding mathematical concepts by involving motion and song / music
appears to be a useful tool for improving various conceptual understanding of early mathematical
skills, such as measurement.

The Gelantram video introduces the concept of early mathematics measurement using the id-
iom of traditional Javanese music. The important finding in this section is that the effect of mul-
tidisciplinary science in this study has improved other aspects of child development, especially
aspects of understanding on multicultural education. The child in the video gelantram with this
initial mathematical concept of measurement makes the child understand the existence of various
cultures in Indonesia through the traditional clothes worn in the video. The child gets to know
Javanese culture, and the types of traditional Javanese music.

An 85% increase in scores on the pre-test and post-test data on early math abilities on the
measurement concept, shows that the video gelantram learning media shows the effectiveness of
the media that is suitable as a reference in improving children's early math skills. It can be seen
from the results of the teacher's field notes. The children's enthusiasm for music and dancing
makes it easier for children to absorb and memorize measurement concepts contained in the video
gelantram material, which introduces the concepts, big-small, long-short, high-low. Children are
also helped by visualizing the concepts shown in the video, so that children are able to recognize
the concept of measurement in a relatively short time. This shows the effectiveness of the media
in introducing the initial mathematical concept of measurement at the pre-school level.
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4.2.3 Findings on the Improvement of Initial Math Ability in Numbers

The Recent research supporting the development of motion learning media and chanting songs
show that the impact of preschool mathematics learning media on children's early mathematics
learning, which shows positive children's outcomes, is at the heart of high-quality preschool. The
study Wakabayashi et al., (2020) examined the effect of adding mathematics learning media on
the widely used comprehensive children's curriculum with the newly developed skills-based cur-
riculum. The findings indicate the feasibility of implementation. In addition, it could improve
children's math knowledge and skills during the preschool year and found additional positive ef-
fects on the results of children's early math skills. Likewise, the research of Austin et al., (2011)
extends the existing research relative to predictors of early math skills. Teaching math as often as
literacy skills might reinforce the more efficient acquisition of the two. Research suggests that
some differential training in early-childhood education institutions is so that educational institu-
tions are able to design various learning activities to improve children's early math skills by using
appropriate learning media.

Gelantram video with the concept of numbers, introducing the culture of the archipelago from
the North Sumatra region. This Gelantram learning media product introduces North Sumatra tra-
ditional clothes and the idiom of traditional music that has been adapted to the characteristics of
early-childhood music. So that the assessment of music experts on all Gelantram videos is de-
clared very feasible, because even though it uses the idiom traditional music, the color of the
music has been modified by researchers so that the music is successful and effective in attracting
children's interests. The hope of researchers in making learning media is that it is easier for teach-
ers to improve early-childhood math skills, as well as being able to introduce the rich diversity of
Indonesian cultures and provide multicultural learning in early childhood through idiom tradi-
tional music.

5 CONCLUSION

Based on the results of research and discussion that have been described, the following conclu-
sions, implementation and suggestions are formulated. The findings of research and development
of Gelantram media are developed through the initial process of preliminary studies, literature
reviews, literature studies, and observations and interviews. It finds that teachers or adults around
children aged 4-5 years do not have much appropriate media to improve early-childhood math
skills. Early-childhood interest problems in mathematics get solutions to problems through the
use of learning media Gelantram. Based on the results of the small-group test, the development
of gelantram learning media is proven to be effective in improving early mathematics skills in
children aged 4-5 years in the city of South Jakarta. The form of Gelantram media is soft motion
video files and songs for gadgets such as smart phones, laptops, tablets, or desktop computers.
Based on the points of the research findings, it can be concluded that the learning media Ge-
lantram can improve the early math skills of children aged 4-5 years. Learning media, Gelantram
is media that are designed and developed to improve understanding of early-childhood math
skills. Gelantram media can be used for the needs of learning media to improve early math skills
in schools. It can also be used as a solution to the problem of increasing children's mathematics
interest by parents at home.
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