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Abstract: This research aims to create application-based learning media to help ease
children with Down syndrome in learning mathematics. The research method used is a
qualitative method, with research subjects of teachers, parents, and children with Down
syndrome grade three SDLB. In accordance with the results of the analysis of objective
conditions of the ability, inability, and needs of the subject, as well as theoretical
analysis of learning mathematics, a '"Mathema' application was developed, namely an
interactive learning media in which there are features to learn about the concept of
numbers, number sequences, number symbols, and addition and subtraction operations,
which based on conceptual validation is feasible to use and based on empirical
validation has proven effective for improving the ability to learn mathematics in the
subject so that the findings of the 'Mathema' media are expected a solution for teachers
in helping ease learning mathematics in children with Down syndrome.
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INTRODUCTION

Humans need the knowledge to be able to adapt to the environment in the form of
meeting their needs. The learning process is the process of acquiring knowledge and
knowledge in humans (Ahdar & Wardana, 2019). Therefore, it is appropriate for everyone
to get the right to learn to improve their abilities.

For children with special needs, an educational service is needed to support their
learning and development process according to their individual learning needs to be more
optimal (Sukadari, 2019). One of them is by creating learning media that will support the
learning process of children with special needs in class. Learning media is a component
that supports the teaching and learning process in the classroom (Muhtar, et al., 2020).
Learning media is developed in accordance with the program objectives that educators
want to achieve (Haifa et al., 2022). Learning media helps children to understand the
material being studied, besides that for children the existence of learning media for
teachers also makes it easier to be clearer in explaining material either in the support of
semi-concrete media or concrete media. This is in line with research (Nurrita, 2018) which
explains that learning media makes the teaching and learning process interesting and easy
for students to convey material. Delivering material to children with special needs, of
course, must be adapted to the child's condition, namely based on the results of an
assessment that includes what is the child's ability, the child's inability, and the child's
needs. All subjects studied by children with special needs would be better if using learning
media as a support so that children understand more, this is in line with the explanation
regarding media according to the Association for Education and Communication
Technology (AECT), which defines the word media as all forms and channels that used for
information processing (Nurseto, 2011). So learning media can be interpreted as an
intermediary to facilitate the process of guiding learning information. As we know that
children with intelligence barriers include children with Down syndrome, who have three
main characteristics, namely: low intellectual intelligence (IQ), physical and mental
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disabilities, and a weak immune system (Swamilaksita, 2022; Sartinah et al, 2023).
Therefore, in the learning process, children with Down syndrome are unable to learn
abstractly and this is in line with the statement of McGuire & Chicoine (2006), that
mentally retarded children are less capable of thinking about abstract, difficult, and
convoluted things. Also explained by Rochyadi (2012), one of the academic characteristics
of children with intelligence inability is that if they are given arithmetic lessons that are
only able to range for a few minutes they will immediately say bored, difficult, and lonely,
so the teacher's creativity in providing interesting learning media and being able to
improve children's enthusiasm during the learning process.

Counting is synonymous with learning mathematics (Susanti, Yantoro, & Kurniawan,
2020). Depdiknas (2003) states that mathematics is the science of numbers, correlations
between numbers, and operational procedures used to solve numbers-related problems.
Math is used in everyday life; without it, the world would be missing an important
component in its makeup (Mad Amin et al., 2020). A person's ability to think logically will
be increasingly strained by studying mathematics because mathematics lessons require
careful thinking and reasoning about numbers or numbers. However, mathematics is often
considered difficult for some students due to the demands of careful and logical thinking in
studying mathematics. This is in line with the problem of a child experiencing intelligence
inability (down syndrome), where children have inability in the learning process,
especially in mathematics. Down syndrome children have difficulties in learning
mathematics abstractly. This is in line with the results of the mathematical assessment
carried out by researchers. Not only that, researchers confirmed to class teachers and
parents of children with Down syndrome. From the results of the interview, it was justified
that this child with Down syndrome had difficulties in learning mathematics. Children do
not understand the concept of arithmetic operations (addition and subtraction) and are not
familiar with symbols in arithmetic operations (addition and subtraction). Based on the
results of the assessment that has been carried out, the existence of this media is very
necessary, the existence of semi-concrete objects such as pictures, or concrete objects such
as objects around children can make it easier for children to learn mathematics. However,
there are problems encountered in the field, for teachers, it is difficult to provide
appropriate media in teaching mathematics material. Like the concept of counting, maybe
the media used in problems in this field is less varied apart from number cards, apart from
the lack of variety in the provision of learning media, the large number of conventional
media made by teachers does not last long due to material and strength factors which are
prone to damage, and the level of high complexity for teachers in developing conventional
learning media, especially in mathematics learning material if it has entered into the
process of adding and subtracting number operations.

From the description of the problems above, several preliminary studies conducted
by (Yeni, et al., 2013) state that PowerPoint media can improve the ability to recognize
numbers 1 to 5 in children with Down syndrome in class VI SLB Luki Padang.
Furthermore, research (Dianasari, et al., 2022; Putri et al, 2022) shows that mini billiard
game media is appropriate for use in the learning process for the introduction of numbers 0
to 9 for students with Down syndrome. Research from (Saputra, 2021) explains that there
is a change in learning outcomes for recognizing the numbers p 1 to 20 in children with
Down syndrome with server-based educational games. As for research (Bakhtiar, 2022),
the Busy Book learning media is effective for use in material for counting objects from 1 to
10. In research (Dico et al., 2023) explains the use of CAI media (Computer Game
Educational Mathematics Based Assisted Instructional (GEMA)) influences the ability to
count 1-10 in mentally retarded students. And also research (Abdulrahaman et al, 2020)
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states that there is an increase in students' recognition of numbers 11 to 20 through
computer animation media. From the preliminary studies described earlier, learning media
generally only contains number recognition as in research. Through the results of existing
preliminary studies, researchers offer a solution by developing high-tech-based learning
media for children with Down syndrome, namely by making an android-based application,
namely the Mathema application. The use of Android-based applications as learning media
for children with special needs has a positive impact such as students being happy and
attracting their attention (Maulana et al., 2015). The Mathema application as a learning
medium is made to help make it easier for children to understand the material which
includes the concept of counting, the concept of numbers, the concept of addition, and the
concept of subtraction. Apart from that, it also increases the enthusiasm of children in
learning by involving gadgets or cellphones as one of the objects that children like, besides
making it easier for children, it also makes it easier for teachers to deliver the mathematics
learning material.

METHOD

The method used is a qualitative method. The subjects in this study were class
teachers, parents, and children with Down syndrome class III SDLB. The information
extracted using qualitative methods is how the process of learning mathematics for
children with Down syndrome is in grade 3 SDLB and how is the child's ability to learn
academic mathematics so far at SLBN B Garut. Based on these needs, the method used is a
qualitative method to obtain an overview of the problems that are explored to contribute to
the development of application-based learning media to improve children's ability to learn
to count. Then proceed with the development of application-based learning media to
improve children's ability to learn mathematics in children with Down syndrome at SLBN
B Garut, at this stage the researcher makes application-based media and then validates it by
a team of media experts according to the profile of children with down syndrome. After the
application is declared valid and feasible to apply to children. After that, trials were carried
out to determine the effectiveness of the Mathema application. The data collection
techniques used in this research are interview and observation techniques. After the data
has been collected, data analysis is carried out with the following steps: (1) data reduction,
which is checking and re-recording the data that has been collected; (2) data presentation,
which is data arranged systematically in the form of narrative text (in the form of field
notes); and (3) conclusion drawing, based on the analysis of observation results that have
been adjusted to the research objectives.

FINDING AND DISCUSSION

Researchers observed the initial conditions of cases in one of the special schools in
Garut. The first stage carried out by researchers was identification and assessment (Irvan,
2020). The process of identifying this problem involves interviewing class teachers and
parents to find out whether there are children who experience an inability in academic
development. After the identification is carried out, refer to one of the children with Down
syndrome in grade 3 of SDLB who experiences an inability in learning mathematics. After
the identification results, the researcher conducted an assessment of the child who had been
referred (Dewi, 2018). The assessment used is a formal test assessment, namely a
mathematical assessment. Based on the results of the assessment of children with Down
syndrome, ability, inability, and needs can be identified, this is what is known as the child's
profile.
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Table 1. Profiling

Ability

Inability

Needs

Children can name numbers 1-10
abstractly and sequentially.

Children are not yet able to show
number symbols according to the
concrete objects provided

Shows the number symbol
according to the concrete
object provided.

The child can understand the concept

Children do not understand the

Match numbers with the

of time (morning, afternoon,
evening), by matching the activities
according to the semi-concrete
description of time using pictures

concept of the amount of a number  number of objects

Children already understand the Children are not yet able to Match the number operation

concept of the number of objects that recognize symbols in number symbols as mentioned by the
are more/less in concrete, semi- operations. teacher

concrete and abstract terms.

Children can recognize 2 currencies, Children are not yet able to Provide concrete addition

namely Rp. 1000-, and Rp. 2000-, understand all the concepts of and subtraction operations

number operations both concretely, concept  training  with

semi-concretely, and abstractly. Barura.

Children are not yet able to Group the types of

distinguish the types of currency currencies based on their
value

Sort the types of currencies
based on their value from
smallest to largest and/or
vice versa

Train Pre-requisite
mathematics in classification

After conducting an assessment and knowing the child's profile, in general, children
with Down syndrome experience difficulties in learning mathematics in the abstract. So the
researchers compiled appropriate learning media for children with Down syndrome based
on their needs. One of the roles of learning media is to be able to concretize things that are
abstract in nature and help children to make it easier to understand the subject matter,
especially in mathematics lessons (Susanti, 2020).

Based on the problems described, the researchers offer a solution by designing high-
technology-based learning media for children with Down syndrome, namely by making an
android-based application, namely the Mathema application. After the researcher has
finished designing the Mathema application-based learning media, it will be validated by
the validator. The validator for this learning media is the lecturer as a team of media
experts. Validation was carried out twice when presenting the results of the learning media
design. In the first validation, the researcher designed three learning media before finally
establishing one learning media that was validated by the lecturer. After that, the
researcher designed a concept regarding the Mathema application. With the design concept
of the Mathema application is as follows. Mathema application is an Android-based
application that is specifically designed based on the subject's conditions, which include
the subject's ability, inability, and needs. The mathema application is a learning medium
that supports and helps subjects to easily understand mathematics learning material. The
scope of material in the Matema application is based on KI/KD Mathematics for SDLB
grade 3 regarding the introduction of natural numbers up to 40 using objects around them
and the introduction of arithmetic operations on natural numbers. Judging from the
contents of the math KI/KD presented, this Mathema application develops material
coverage regarding the concept of counting, ordering numbers, the concept of sum, and the
concept of addition and subtraction operations. This application can be used on various
types of Android-based mobile phones and can be used offline or without a network. The
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functions of making this mathema application are (1) to make it easier for children to learn
mathematics with visual and auditory support, (2) to make it easier for children to learn
mathematics in a semi-concrete and abstract manner, (3) to make children learn
mathematics with pleasure. There are steps for using the Mathema application, which are
as follows: (1) register by filling in your name, age and class, (2) enter into the application
by entering your name and class, (3) click the Mathema learning feature to start learning
mathematics, (4) learning mathematics in the mathema application will start from the level
of group numbers ranging from 1-10 (but optionally can be selected according to the needs
and conditions of the child, (5) then select the features of learning mathematics content
according to needs (counting, number concepts, subtraction and summation, (6) if you
have used the learning feature, then click the evaluation feature, (7) select the mathematics
learning content to be evaluated, (8) do the questions that appear in the application, (9) the
application will give a correct mark if the question done correctly, and vice versa the
application will give an error sign if the question is not correct, (10) the application has a
score feature to see the score obtained from the results of working on evaluation questions,
(11) users can see all your score values in the profile feature, ( 12) if you are already using
the application, the application will automatically log out of the user account. The
description of the contents of the Mathema application is as follows.

Fitur-Fitur Menu Utama Konten Fitur Belajar Mathema

Fitur Profil Anak ’I‘

~ R
: A A 1 Fitur Mari Membilang
wenai perolehan skor yang diperoleh oleh s s " t v

Fitur Belajar Mathema
Bariehiin ok ks i bakilare D; Fhiar Kanenp Sasaih m
triya akan bisa dipdih sesual denga Beriskan soal W latihan dala
eriskan soaksoal evaluasi yang her — Fitur Konsep Penjumiahan +
3 an pada fitur belay a yhema dalam Deltagar DOT & pe ar ahar

it B e i Pt =

Figure 1. Display of mind mapping-based teaching materials
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Figure 2. Display of the Mathema application

After the design of this learning media was completed, a second presentation was
carried out to validate the learning media. The results of the presentation stated that the
Mathema application was valid so that the Mathema application-based learning media was
feasible to be applied to children with Down syndrome. The next researcher conducted
trials on subjects who experienced inability in learning mathematics.

In testing the use of the Mathema application, the learning process became easier to
provide children with an understanding of the concept of counting and sorting, the concept
of quantity, and the operations of adding or subtracting numbers. Through the use of the
Mathema application, children can survive learning for a longer duration than usual. In
content counting and sorting numbers, it makes it easier for children and also teachers to
introduce numbers both in form (visualization) and how to pronounce them (auditory), for
content to understand the concept of numbers with the help of egg illustration objects in
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the application, while for the concept of addition operations and subtraction helps make it
easier for children to understand the addition and subtraction process starting with
introducing the signs used in the subtraction and addition operations, such as the plus sign
(+), minus sign (-), and equals (=), in addition to introducing the sign - With this sign,
through the Mathema application it becomes easy for children to carry out addition and
subtraction operations because of the image of an egg as a child's visualization aid when
adding or subtracting numbers. Children show pleasure when they get a correct mark
visually and auditory as a form of appreciation given by the application, and children also
become more enthusiastic if they get a "wrong" sign by trying to do the next question
correctly, then through the Mathema application it makes it easier for the teacher to recap
the results of the value obtained by the child when working on evaluation questions.
Therefore, learning media based on the Mathema application can be said to be effective
because it meets the predetermined criteria, namely accuracy in learning objectives,
suitability for the content of the subject matter, ease of obtaining media, teacher skills in its
use, availability of time in use, by the stage of thinking of students (Nurrita, 2018).

There are advantages and disadvantages to the mathema application after testing the
subject. The advantages are (1) the mathema application makes learning mathematics fun,
(2). The mathema application can make children interested in learning mathematics, (3) the
mathema application can provide a different sensation of learning mathematics such as
educational games, (4) the mathema application helps visual and auditory mathematics
learning, (5) the mathema application helps semi-concrete mathematics learning and
abstracts, (6) the mathema application can be used on all types of android cellphones, (7)
the mathema application can be used when offline or without a network, (8) the mathema
application can make it easier for teachers to recapitulate children's acquisition scores in
learning mathematics. While the drawbacks are (1) only being able to learn mathematics in
the use of numbers ranging from 0-40 and (2) only using image visualization with one
shape. The development of the mathema application is in line with research (Revita, 2021)
which revealed that based on field observations by utilizing this interactive learning media
for students with special needs, it was found that several things students were interested in
the pictures that came out of the media, students were motivated in learning can be seen
from repeating the media continuously and the teacher finds it easy to convey the material
and this can all be seen when the subject uses the mathematic application.

CONCLUSSION

The development of mathematics application-based learning media is based on
objective conditions on the ability, inability, and needs of children in learning mathematics.
The trial phase which was carried out with media experts met the predetermined criteria so
that the Mathema application developed was suitable for use in learning activities. Test
trials conducted on the Mathema application are said to be effectively used in learning
mathematics with material on the concept of numbers, the concept of number sequence, the
concept of number symbols, and the concept of arithmetic and subtraction operations. The
Mathema application is expected to be one of the solutions for teachers to help facilitate
the learning of mathematics in children with Down syndrome.
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