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Mathematics learning should be given to all students, especially in elementary education
to equip students with the ability to obtain, select, and manage information. Mathematics
learning provides good numeracy skills needed to solve problems in the form of questions
to get the correct answers (Mujib, 2019). However, there are still many elementary school
students who have not been able to solve math problems even though they are simple
(Ilma et al., 2017; Lubis, 2019; Rahmawati, 2013). This is evidenced by low scores in
working on test questions. There are various factors that cause these low scores, including
the delivery of material dominated by lecture methods and direct assignments, so that
children with disabilities will have difficulty solving these problems (Laksono et al., 2016;
Lubis & Wangid, 2019). Mathematics learning is more optimal if it uses learning media.


https://journal.mgedukasia.or.id/index.php/jips

Learning media is a vehicle for conveying information or learning messages to
students (Arsyad, 2011; Ningsih et al,, 2023; Putra et al, 2023). With the presence of
media in the mathematics learning process, it is expected to help teachers improve
students’ learning understanding (Lubis, 2023; Lubis & Dasopang, 2020; Nurliza et al,,
2024). Therefore, teachers should present media in every learning process in order to
achieve the desired goals. Learning media are tools, methods and techniques used in order
to make communication and interaction between teachers and students more effective in
the education and teaching process at school.

According to Jean Piaget's cognitive development theory, there are 4 stages of
children's cognitive development, one of which is the Concrete Operational stage, namely
at the age of 7-12 years (Lefa, 2014). The concrete operational stage is characterized by
the development of logical thinking skills, but only for physical objects and making
teaching materials based on students' intellectual development (from concrete to
abstract). One example of a child's cognitive development at the concrete operational
stage is that children can understand that water can freeze and melt, are able to organize
and sort crayons by color, and so on. The effect of this cognitive development on
mathematics learning is that elementary school students need learning media in an effort
to understand abstract mathematical concepts (Hakim & Windayana, 2016).

Students who experience deficiencies in the aspects of abstraction, generalization,
and deductive and inductive reasoning abilities as well as their numerical abilities will
have difficulty learning mathematics, because these abilities are basic abilities that
determine success in learning mathematics (Krisdiana et al., 2014; Wangid et al., 2020).
Mathematics is said to be abstract because objects or symbols in mathematics do not exist
in real life (Waskitoningtyas, 2016). Learning mathematics is essentially learning
concepts, conceptual structures, finding relationships between concepts and their
structures. For example, students who have difficulty understanding the commutative and
associative properties of addition will have difficulty solving problems that involve these
laws in their solutions (Masykur et al., 2017).

The use of media in learning greatly influences the success of learning (Absa et al,,
2023; Harvianto, 2021; Lubis & Lubis, 2024). In accordance with its use, the material and
level of student thinking must also be adjusted by the teacher. Thus, teachers must be able
to adjust what media is appropriate and whether the media is suitable for the students to
be taught (Fatimah & Maryani, 2018; Fujiastuti et al., 2019). The advantages of learning
media are that they are concrete, images can overcome space and time, overcome
limitations of observation, clarify a problem so that it can prevent or correct
misunderstandings (Yunita & Wijayanti, 2017). Referring to the advantages of image
media, it is possible that the use of image media in mathematics learning will obtain better
student learning outcomes (Aprinawati, 2017). So, success in learning is greatly supported
by the selection of appropriate methods and media.

Mathematics is not just something related to numbers and figures. Students need
deep seriousness when following the learning process so that learning objectives are
achieved easily (Safitri et al., 2020). Mathematics learning theories are different from the
theories taught in other subjects. Learning mathematics is not needed to memorize
definitions but how to be able to understand the concepts or topics taught. Teachers as
components of education and teaching play a major role in the success of mathematics
learning. However, in reality, students often fail to follow the mathematics learning
process, because they are bored in learning, which makes mathematics learning outcomes
low.

Based on the results of a preliminary study conducted using observation techniques
on August 10, 2023 at the State Elementary School 8, Banda Aceh City, problems were
found in the form of learning media that did not support the learning process and
hindered the objectives of mathematics learning. One of the learning objectives that was
hampered by the lack of learning media was children's development in terms of cognitive
development in recognizing numbers. This was obtained based on direct observations
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from initial observations carried out in the classroom during the learning process, children
were not yet able to determine number symbols. Furthermore, the results of the
researcher's initial interview with the second grade teacher regarding the condition of
children's cognitive development in recognizing numbers, which explained that the aspect
of children's cognitive development had not developed according to the explanation
above.

In students of Madrasah Ibtidaiyah Negeri 8 Banda Aceh City, many of them have
different understanding abilities, some are quick to respond, some have difficulty
understanding so they need time to study individually with their teachers, some are quick
to respond but do not dare to actively speak, some are lazy to learn, reluctant to listen to
teachers who explain or are reluctant to do assignments and so on. Many of them also
have a tendency towards their learning style so that their interest in learning mathematics
decreases. The need for learning media for students can not only overcome the limitations
of their experience but can also produce uniformity of observation, can arouse the desire
and activity of learning, can instill basic concepts that are correct, concrete, and realistic
related to their understanding, and provide a comprehensive experience from the
concrete to the abstract.

Number card media is one of the media made of colored cardboard and pictures so
as to attract students' attention in learning mathematics. This number card media is useful
for fostering children's understanding in adjusting numbers and numbers. So that in this
way, students during learning will be directly involved in the learning process which
results in increased understanding of determining mathematical number symbols for
students. From the explanation above, there has been no research that has examined the
title at the Madrasah Ibtidaiyah level.

METHODS

The research method used by researchers in this study is a type of development research
method or often called Research and Development, this research method is used to
produce a particular product and also measure the level of feasibility of the product.
Development research is a process or steps in developing a new product or completing a
product that has existed for a long time but there are slight improvements and must be
accounted for.

The research and development process consists of studying research findings
related to the product to be developed, developing products based on findings, product
validation where the product will be validated by experts. And revising the product if
there are suggestions for improvement so that it can be a product that is suitable for use.
In accordance with the purpose of this study, namely to develop a product that will be
used for learning. So the product produced in this study is the development of Number
Card Media. With the development model used in this study is the ADDIE model which has
several stages, namely: analysis, design, product development and manufacture,
implementation, and evaluation.

> Analysis
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. > - >
Implementation Evaluation Design

Development

Figure 1. Research Design
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The research conducted by the author took place on JI. Sultan Malikul Saleh, Lhong
Raya, Banda Raya District, Banda Aceh City in the odd semester of 2023/2024. The target
subjects in this study were teachers of Madrasah Ibtidaiyah Negeri 8 Banda Aceh City,
namely class Il homeroom teachers, for the response test and suggestions from teachers.
In addition to the response test from teachers, in this study there was also a feasibility test
from experts, namely media experts and material experts from lecturers as validators.

The instruments used in data collection in this study are by conducting
observations, interviews and also questionnaires. Instruments or measuring tools in data
collection have a very important role in obtaining data. This is because data is a depiction
of the variables to be studied, and whether or not the data is correct greatly affects the
quality of the research.

The data analysis technique in this study is a descriptive statistical data analysis
technique. Descriptive statistics are statistics used to analyze data by describing or
depicting data that has been collected as it is without intending to bring conclusions to the
public or generalization. Presentation of descriptive data can be done through the
presentation of tables, scales, percentage calculations. The scale used in the questionnaire
data distributed is a Likert scale which is used to measure attitudes, opinions, and
perceptions of a person or group of people about social symptoms or events.

RESULTS

This research produces a development product, namely the Number Card Media to
determine the number symbol based on the place value of second-grade students of
Madrasah Ibtidaiyah Negeri 8 Banda Aceh City. This Number Card Media has gone through
a validation stage by 1 validator, namely a media expert validator and a material expert
validator with very feasible criteria. Then this Card Media has been tested on 1
mathematics teacher and 40 second-grade students with very interesting criteria. This
study uses the ADDIE development model with the following steps.

1. Analysis

a. Problem

The first stage of this analysis is to analyze the importance of developing Card Media in
learning and to analyze the feasibility and requirements of developing Card Media and to
analyze the feasibility and needs of Card Media to be developed. Based on this, the
researcher conducted initial observations and conducted interviews with second-grade
teachers of Madrasah Ibtidaiyah Negeri 8 Banda Aceh City on August 10, 2023. The
purpose of the interviews was to find out what problems were faced by class teachers
during the mathematics learning process regarding whole number material, the
researcher looked for alternatives that could be done to overcome the problems faced by
teachers.

b. Needs Analysis

Based on interviews obtained by researchers and observing and observing learning in the
second grade of Madrasah Ibtidaiyah Negeri 8 Banda Aceh City in Mathematics, the needs
of students at the school are that students need a media that makes it easier to learn,
especially in determining number symbols. Students also need media that can motivate so
that learning is interesting. Students also need media to be able to understand the material
so that they do not get bored and tired. Based on these problems, it can be seen that the
problem found in this study is the unavailability of learning media that makes it easier for
teachers and students to learn. The solution to this problem is to develop number card
media to improve students' understanding in determining number symbols.
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c. Problem Solving

Based on the problems above, the right solution to use is to use cards in mathematics
learning so that students can understand the material so that they do not get bored and
tired of learning.

2. Design

The second stage of the ADDIE development model is design. In the design stage of the
Card Media design that researchers will develop are number cards. This phase includes:
First, making a design or designing number card media. Second, choosing the tools and
materials that will be used to make number card media and designing assessment
instruments to measure product performance.

a. Product Design Planning

At this stage, the researcher designed the card media according to the needs required by
the teacher, namely the number card media. The researcher created the design of this
number card media using the Corel Draw application, here is the design of the card media
that will be made. Here is the sequence of product design, 1) measuring the length and
width of the number card according to the characteristics of the students so that it is easy
to hold; 2) designing the number card so that the card looks attractive to students; 3) then
printed in A4 size and cut into nine parts with each card 9 cm long and 6.6 cm wide; 4)
then the stage of making a number card holder so that it is easy to store; 5) making a
frame for the place and box for each number card; 6) measuring the length and width of
the number card holder then cutting each side of the box; 7) then painted with varnish
then attached with stickers that have been designed to look attractive

b. Determining Tools and Materials

At this stage, researchers choose materials that can be used for a long period of time and
use materials that are safe when used in learning. The stages carried out are 1) Materials
that will be included in the number card media, namely, recognizing units, tens, hundreds
and distinguishing number names and number symbols to determine number symbols; 2)
Determining the size and type of paper, namely ivory paper 310 grams A4 size; 3)
Determining the size of the card and each number card has a length of 9 cm and a width of
6.6 cm; 4) Determining the type of card font used, namely Chocolate Bar Home and Home
School; 5) Determining the number font, namely using PNG Numeric; 6) Determining the
sticker design font, namely Papyrus, Gretoon Highlight, Berlin Sans FB, Amaze and Snow
For Santa; 7) Determining the number of cards in each section, namely the number
recognition section as many as 20 cards; 8) Designing images and materials displayed on
number cards and stickers using the Coreldraw X7 2015 application; 9) Determining
stickers, namely Glossy Sticker Paper; 10) Determine the place of the card using a block
board.

3. Development

After the card media has been made in real form, the researcher reviews the number card
media to be validated by the validator team to test the feasibility of the product being
developed. At the validation stage, there is one validator. This means one media expert
and one material expert. The data obtained through the validation of the number card
media by the validator team is quantitative data.

a. Media Expert

The validation referred to in this study is the result of evaluation and modification of
media experts on the product in the form of number card media. This media validation
consists of 11 statements regarding the developed card media. The validator then
provides an assessment by marking the score category consisting of five assessment
scales. Table 1 below shows the results of the review by two media experts on the number
card media.
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Table 1. Media Expert Validation Results

Aspect Indicator Score
Physical/ The shape, design, color and size combination and 25
Appearance content of the number card media are made

interesting for learning.
Media Quality The use, accuracy of material selection, and strength 13

of the number card media can last for a long time and

be durable.
Media Card media and the practicality of number cards can 15
Functions be used inside and outside the classroom, easy to

store and move. And able to foster interaction

between teachers and students.
Total Score 53
Average 53
Percentage 96,3%
Criteria Excellent

The average score obtained from one media expert validator is: 53. Meanwhile, the
maximum score is calculated from the largest liket scale score multiplied by the number of
statement items, so that the maximum score is 5x11 = 55. After the maximum score is
obtained, all scores can be entered into the following formula.

53
P=—"x 100% =96,3%
The percentage results obtained are then grouped into evaluation interpretation
criteria for eligibility with a very feasible category, with little input from media experts.

There are several things that need to be changed and added again according to
suggestions from media validators.

b. Material Expert

The validation referred to in this study is the result of the evaluation and modification of
material experts to the product in the form of number card media. This material validation
consists of 10 statements regarding the material contained in the card media. The
validator then provides an assessment by marking the score category consisting of five
assessment scales. Table 2 below shows the results of the material expert review of the
number card media.

Table 2. Material Expert Validation Results

Aspect Indicator Score
Material The number card media used can provide a real 23
Quality picture of the number symbols. And make students
understand the form of numbers and are able to foster
interaction between teachers and students and are
able to encourage students' thinking skills.
The number card media is in accordance with the 23
Material basic competencies and core competencies in the
Suitability curriculum. Suitability of the material The
completeness of the material is in accordance with the
characteristics of the students. The scope of the
material contained in this number card media is
appropriate
Total Score 46
Average 46
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Percentage 92 %
Criteria Excellent

The average score obtained from two expert media validators is 50. Meanwhile, the
maximum score is calculated from the largest liket scale score multiplied by the number of
statement items, so that the maximum score obtained is 5x10 = 50. After the maximum
score is obtained, all scores can be entered into the following formula.

46
P= =0 100% = 92%
The percentage results obtained were then grouped into evaluation interpretation

criteria for feasibility with a very feasible category, with a little input from material
experts.

4. Implementation
After the assessment stage was carried out on the number card media product, it was
declared suitable for use in research without any revision by media experts and material
experts. Furthermore, a trial stage was carried out on April 26, 2024 at Madrasah
Ibtidaiyah Negeri 8 Banda Aceh City involving 1 teacher and 35 second grade students.
During the study, the researcher introduced himself, then the researcher explained
a little material about whole numbers, number values and symbols of whole numbers and
their place values. then introduced the number card media and practiced how the number
cards that were developed worked. The researcher used a teacher response questionnaire
to test the teacher's perception of the number card media made by the researcher.

a. Teacher Respone

Table 3 below shows the percentage of teacher response results to the number card media
in determining number symbols, number values and place values of whole numbers for
the second grade at State Elementary School 8, Banda Aceh City.

Table 3. Teacher Response Test Results

Aspect Indikator Score

Material Number Card Media is in accordance with the basic 19
competencies and core competencies in the
curriculum. And the use of number cards can make
students understand the form of symbols of whole
numbers, and the media displayed can clarify the
material.

Media Quality The Number Card media displayed clarifies the 22
and Appearance material and is safe to use in learning. The card media
that is made is attractive and strong so that it can be
used for a long time.

Media Functions Number Card Media is able to foster interaction 25
between teachers and students, Practicality of Number
Card Media is easy to store and can be used inside and
outside the classroom. The scope of the material
contained in this Number Card Media is right along
with instructions for use so that it is easy to use.

Total Score 66
Average 66
Percentage 88%
Criteria Excellent
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The average score obtained from the teacher's response is: 66. Meanwhile, the
maximum score is calculated from the largest liket scale score multiplied by the number of
statement items, so that the maximum score is 5x15 = 75. After the maximum score is
obtained, all scores can be entered into the following formula.

66
P= 72 % 100% = 88%

The percentage results obtained were then grouped into evaluation interpretation

criteria for attractiveness with a very interesting category. The teacher commented that by

using children's card media, interaction between teachers and students was more fostered
so that this learning was easier for students to understand.

b. Student Respone

Table 4 below shows the percentage score of the results of students' responses to the
Number Card Media in finding and determining number symbols, number values and place
values of whole numbers for the second grade at State Elementary School 8, Banda Aceh
City.

Table 4. Student Response Test Results

Student Answer
Aspect Statement No Yes
Uses of Media | am enthusiastic about following math lessons using - 171
number card media. Using number card media makes
me understand and remember the material clearly and
the use of card media is not dangerous.
Quality and In my opinion, the number card media is very - 170
Appearance interesting. The appearance of the symbols on the card
media can make me understand the material, the size of
the media is very clear so [ have no trouble seeing it.
Frequency 341
Score 682
Total Score 691
Percentage 98,71%
Criteria excellent

The data from the student response questionnaire obtained from 35 students by
answering 10 questions based on the answer choice category using the Guttan scale,
namely score 1 = no and score 2 = yes. The total score obtained is 691 from 10 statement
items. The total maximum score can be calculated based on the largest guttam scale
multiplied by the number of statement items and multiplied by the number of students
who assessed, so that the maximum score is 2 x 10 x 35 = 700. After the maximum score is

obtained, all scores can be entered into the following formula.

- 891 o = 0
P= ,muxl()o % =98,71 %

After being converted based on the Gutman scale, the results show very practical criteria.
DISCUSSION

From the results of data collection conducted on number card media to explain the
meaning of whole numbers and determine their symbols based on place value using a
concrete model in the second grade of Madrasah Ibtidaiyah Negeri 8 Banda Aceh City is
the final result of the product of this research development. The development of the
ADDIE model based on Dick and Carry's theory involves five steps: analysis, design,
development, implementation, and evaluation.
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First, the analysis stage, the researcher analyzes the learning process based on the
findings in the learning process. The teacher has not provided learning media that make it
easier for teachers and students to learn. The teacher uses a learning book to deliver the
material on whole numbers. However, students need a media that makes it easier to learn,
especially in determining the number symbols. Students also need media that can
motivate so that learning is interesting. Students also need a media to be able to
understand the material so that they do not get bored and tired. Based on these problems,
it can be seen that the problem found in this study is the unavailability of learning media
that makes it easier for teachers and students to learn. The solution to this problem is to
develop number card media to improve students' understanding in determining number
symbols.

Teachers still experience obstacles in providing learning materials to students. This
is due to the lack of information technology facilities available in schools and the internet
does not reach all classes. Furthermore, the analysis stage of needs requires a media in
learning made of materials that are safe when used and durable and its unique shape
allows students to be active during the learning process with an attractive media display.
This is in line with Rusefendi's opinion about the requirements in making learning media
that must be met.

The second stage of design, At this stage the researcher makes a design or designs
the number card media that will be developed including: making a design or designing the
number card media, the researcher makes the card media design using the Corel Draw
application which consists of the overall design of the card media and the parts on the card
media. Then determine the tools and materials that will be used to make the number card
media, here the researcher looks for materials that are easy to find in the environment.
The researcher chooses materials that are strong and can be used for a long time and are
not dangerous when used.

Not only focusing on the tools and materials used to make this card media, but
researchers must also ensure that the card media made must be in accordance with the
learning objectives, suitability with student characteristics and suitability with student
learning styles. This is in accordance with Susilana's opinion about things that must be
considered in selecting media: first, the suitability of the card media with the learning
objectives to be achieved. Second, the suitability of the card media with the material,
namely the depth of the material given to students in learning. Third, the suitability of the
card media with student characteristics. Fourth, the suitability of the card media with the
theory raised in the research until it has been validated. Fifth, the suitability of the card
media with the student's learning style. Then the researcher also designed an assessment
instrument to measure product performance, the instruments that must be made are:
media expert and material expert validation sheets and teacher response questionnaires.

Third, development, at this stage is the process of making card media based on the
design that has been made. After the card media is finished being made in real form, a
review is carried out by the supervising lecturer before being validated by media experts
and material experts to produce number card media and ready to be assessed by media
expert and material expert validators. This media assessment is carried out by media
experts, namely lecturers from the elementary madraah teacher education study program
and material experts, namely teachers, so that the shortcomings of the developed product
can be identified.

The fourth stage of implementation, namely testing the product in activities to
determine its suitability so that the card media can be used as a learning medium in the
teaching and learning process. This trial involved mathematics teachers and 35 students at
Madrasah Ibtidaiyah Negeri 8 Banda Aceh City. Before explaining the number card media,
the researcher first introduced himself. The researcher distributed a teacher response
questionnaire containing 15 statements regarding the media and materials on whole
numbers.
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From the results of the teacher questionnaire, positive responses were obtained
regarding the appeal of the developed number card media. This can be seen from the
results of the percentage of teachers obtaining 88% with a very practical category.
Teachers also hope that by using children's card media, interaction between teachers and
students will be fostered, so that this learning is easier for students to understand. This
trial was conducted on 35 second grade students by being given a questionnaire
containing 10 statements related to the developed card media. Based on student
responses, positive responses were obtained to the card media that the researcher had
developed. The total percentage score obtained from 35 students was 98.71% with a very
practical category. This means that the use of number card media is practical and can be
used in learning activities.

The last stage is evaluation, at this stage the researcher makes the final stage
modification to the number card media that has been tested in learning. The card media
that has been tested in learning allows researchers to review the results based on the
answers that have been filled in. so that researchers see which parts need to be improved
to produce a product that is truly practical and of high quality.

Number card media makes it easier for teachers to provide learning materials and
help students understand materials that suit their needs. Because it is equipped with real
forms, students can also see and touch it directly. With the existence of practical activities
as proof of determining number symbols and place values in numbers, it makes learning
activities fun. Students are also very enthusiastic because the form of this number card
media is practical and interesting.

This is in line with According to Indriana, the card media that meets the following
criteria: first, the card media used must be tangible. This means that students can touch,
see, hear, and directly observe the card media. Second, the card media used is a form of
communication or interaction between teachers and students. Third, learning card media
can be used for learning inside or outside the classroom. Fourth, the card media used in
learning must be in accordance with the teaching method.

Based on the results of data analysis from the feasibility of the expert team, and the
practicality of the teacher response questionnaire and the student response questionnaire,
it can be concluded that this number card media is very feasible and very practical to use
and develop in learning, especially in mathematics subjects in explaining the meaning of
whole numbers and determining their symbols based on place value.

CONCLUSION

The results of the study indicate that the number card media developed in this study is
declared feasible and practical. This is in accordance with the results of the feasibility test
on the Number Card Media by the media expert validator getting a percentage value of
96.3% and the material expert validator getting a percentage value of 92%. The overall
percentage results from the validator team got an average value of 94.15% with very
feasible criteria. The results of the practicality test of teacher responses at MIN 8 Banda
Aceh City to the number card media got a value with a percentage of 88% and the overall
percentage results from teachers got an average value of 88% with very practical criteria.
The results of the practicality test of student responses at Madrasah Ibtidaiyah Negeri 8
Banda Aceh City to the Number Card Media got a percentage value of 98.71% with very
practical criteria.
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