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1. Introduction

One of the subjects that students in mathematics must study. Mathematics has a huge role in life, especially
in the development of science and technology. In addition, mathematics has an essential role in the field of
education. This can be seen from the mathematics taught at the elementary, secondary, and higher education
levels. Mathematics is taught to students to equip students with the ability to think logically, critically,
analytically, systematically, and creatively and work together with others. Students are required to achieve
the competencies that the curriculum has determined in studying mathematics.

The Program for International Student Assessment (PISA) is a triennial survey conducted to assess the
extent to which students aged 15 years near the end of compulsory education have acquired the critical
knowledge and skills essential for full participation in modern society. PISA is organized by the
Organization for Economic Cooperation and Development or the Organization for Economic Cooperation
and Development (OECD), attended by 78 developed and developing countries. The 2018 PISA survey
focused on reading, math, and science literacy. The test consists of multiple-choice questions and questions
that require students to construct their responses. The questions are arranged in groups based on sections
describing real-life situations.

Indonesia's math performance at PISA 2018 was ranked 72 out of 78 participating countries with 379.
The average math achievement of Indonesian participants at PISA 2018 decreased from the average math
achievement of Indonesian participants at PISA 2015, which was 386 with a rank of 63 of the 70
participating countries. The average achievement of Indonesian mathematics at PISA 2018 is at level 1 of
6 levels of mathematics scores, and Indonesia’'s mathematics score at PISA 2018 is still far from the average
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mathematics score of PISA 2018, which is 489. At level 1, students can answer questions that involve a
context that is already known, where all relevant information is present, and the questions are clearly
defined. They can identify information and perform routine procedures according to direct instructions in
explicit situations. They can always perform obvious actions and follow given stimuli (OECD, 2019a, p.
92).

In addition, based on the Educational Assessment Center (Puspendik) of the Ministry of Education and
Culture, the average achievement of the National Examination scores of Junior High School level students
in 2019 at the national level still has a Computer-Based National Examination or Paper and Pencil-Based
National Examination below standard. The average result of the 2019 SMP Mathematics UN only reached
46 points. Meanwhile, the competency standard that is set is 55. So, it can be seen that the average score of
the 2019 Junior High School Mathematics National Examination is still below the competency standard
that has been set.

One of the goals of learning mathematics is the ability to represent. The importance of mathematical
representation skills in mathematics learning was also conveyed by NCTM or the National Council of
Teacher Mathematics. NCTM (2000) includes representation as to the fifth standard process after problem-
solving and proof, communication, and connection. According to Sabirin (2014), representation is a form
of interpretation of students' thoughts on a problem, which students use as a tool to find solutions to the
problem. Representations also help students in organizing their thinking. Students use representations to
solve problems or describe, explain, or extend mathematical ideas.

A person's mathematical representation ability, in addition to showing the level of understanding, is also
closely related to problem-solving abilities in mathematics (Hudiono, 2010b). The use of representations
by students can make mathematical ideas more concrete and help students solve a problem that is
considered complicated and complex to be simpler if the strategy and use of mathematical representations
used are by the problem. According to (Ramziah, 2018) this student's mathematical representation ability
is an ability that requires students to be able to make a method of a problem into a new form either verbally,
in writing, graphs, tables, or pictures. Therefore, good mathematical representation skills are needed so that
the problem-solving process in mathematics is successful.

The use of media in the learning process is one of the efforts to create more meaningful and quality
learning. According to Susilo (2007), the media has several uses, namely clarifying the message so that it
is not too verbal; overcoming the limitations of space, time, energy and senses; creating a passion for
learning, more direct interaction between students and learning resources; enable students to learn
independently according to their visual, auditory and kinesthetic talents and abilities; give the same
stimulus, equate experience and generate the same perception. Referring to Arsyad (2015: 3), learning
media is a tool that can convey or deliver learning messages. The use of exciting learning media will
increase students' motivation and interest in learning, which will make students succeed in understanding
the material provided (Setyadi and Qohar, 2017:1).

(Widjayanti et al., 2018) in his research entitled Animation-Based Interactive Learning Media on
Statistics Materials for Grade 7 Junior High School Students, developing animation-based interactive
learning media software for grade 7 junior high school statistics material has a high category validity seen
from the results of the average score from the media validation sheet of 89.05%, practically used as a
learning medium with a score of 87.95%, and effectively used in learning because after the application of
the media as many as 87.05% of students finished learning. This means that animation-based interactive
media is feasible and recommended to be applied in learning mathematics. Meanwhile (Komariah et al.,
2018), in his research entitled Development of Android-Based Middle School Mathematics Learning
Media, developed android-based learning media with Construct 2 Software on number material for 7th, 8th,
and 9th-grade junior high school students to produce products in the form of android applications with apk
formats. The quality of the product is scored by material experts in the form of 85.3%, media experts 80%,
and design development experts 93% to be categorized as very good and has met valid qualifications. In
other words, the media developed in the study was considered feasible and very good for use in learning
mathematics.

In addition, this study was chosen because the development of android-based interactive learning media
on statistical material using mobile phones is still rare. Even though this learning media is in the form of
an android application that can be run using a smartphone. Based on data released by the digital marketing
research institute (eMarketer, 2015) estimated that in 2019 the number of active smartphone users in
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Indonesia will be more than 100 million people. Based on data from the Mobile Operating System Market
Share, Indonesia estimates that in 2020 the distribution of Android users in Indonesia will reach 93.03% in
February (Statcounter, 2020). So the researchers assume that students can use the development of android-
based interactive learning media in using their smartphones for learning, especially in mathematics

In line with that, Permendikbud No. 22 of 2016 has provided learning principles used to support
Graduate Competency Standards and Content Standards, namely the use of information and communication
technology to improve learning efficiency and effectiveness. So, the author wishes to conduct research
entitled "Development of Android-based Interactive Learning Media on Statistics".

2. Methods

This type of research is R&D (research and development). The procedure used in this research and
development is the procedure from Borg & Gall, which has been modified by the Puslitjaknov Team (Center
for Policy Research and Educational Innovation) using three stages out of 5 stages, namely analyzing the
needs to be developed, developing initial products, and product validation. And revision. The research
subjects were students of SMP Muhammadiyah Sinar Fajar Klaten class VIII. Data collection techniques
used are analysis and questionnaires.

Questionnaires are used to determine the validator's assessment in terms of material and media regarding
android-based interactive learning media with statistical material. The questionnaire used in this research
and development is a structured questionnaire using a Likert scale. Alternative answers according to the
Likert scale are very good (SB), good (B), sufficient (C), poor (K), and very poor (SK) (Sukardi, 2009:146).

Data on developing android-based interactive learning media products in the form of descriptive data,
namely reviews and suggestions from the validator in terms of material and media by the development
procedures carried out. The initial stage of development research is carried out by studying literature on
core and essential competencies in statistical material, collecting statistical material, mathematical
representation abilities in statistical material. After that, the next stage is the preparation of research
instruments and media development.

The last stage is assessment. The validator validates this media in terms of material and media. After
being validated by the validator in terms of material and media, the media was then revised to obtain the
final android-based interactive learning media for learning mathematics in SMP class VIII.

The resulting product feasibility data is found by analyzing the validation results from the material and
media sides. Validated data from the material and media side were analyzed descriptively. The steps are as
follows:

1) Change the assessment in Qualitative Form to Quantitative with the following conditions:

Table 2. 1 Scoring Guidelines

Quialitative Data Score
Very Good (SB) 5
Good (B) 4
Enough (C) 3
Less (K) 2
Very Poor (SK) 1
2) After the data is collected, then calculate the average score with the formula:
i
N
with:

X = mean score of each component
Yx = total score
N = number of indicators assessed

3) Change the average score into a qualitative value with the following criteria:
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Table 2. 2 Conversion of Quantitative to Qualitative Data

Score Range Mean Score Kategori
X>X;+18 X>42 Very Good (B)
X;+0,6xSBi<X<X;+1,8xSBi 34<X <42 Good (B)
X;—0,6xSBi<X<X;+1,8xSBi 26<X<34 Enough (C)
X;—0,6xSBi<X<X;,—0,6xSBi 18<X<26 Less (K)
X<X;,—1,8xSBi X<18 Very Poor (SK)

with:
X; = ideal mean =% (ideal maximum score + ideal minimum score)
SBi = ideal standard deviation = 1/6 (ideal maximum score — ideal minimum score)

X = score obtained

This study determined that an Android-based interactive learning media product was feasible if it
achieved an average score of 3.4 or the minimum criteria for getting a B value in a good category. Suppose
the validator's assessment results in terms of media and material give a result of B or good. In that case, the
developed Android-based interactive learning media product is feasible to be used as a learning media.

3. Results & Discussions

This research is a type of research and development. This research and development result is an android-
based interactive learning media product with mathematics statistics for SMP class VI1II. There are several
problems behind the development of media in this study. These problems include:

a)  The use of smartphones in schools is not optimal as a learning medium

b) Lack of teacher ability in developing learning media, especially Android-based interactive
learning media.

c) There are not many media with statistical material that meet the eligibility to be used for learning.

This research and development were carried out concerning the research and development stages of
Borg & Gall, which the Puslitjaknov Team developed; the researchers made simplifications and limitations
into three stages, namely analyzing the needs to be developed, developing the initial product, and product
validation and revision.

The development uses the Android Studio application as the main application with the help of the Visual
Studio application and Figma as a supporting application to develop material content and visual design,
including application icons. The content of learning media material is stored on the web so that users need
an internet connection when using these learning media. The advantage is that users don't need a large
amount of storage to install the learning media; on the downside, the varying conditions of internet
connections in Indonesia make the speed of the content loaded in the learning media also different.
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Figure 3. 1 InMars Application on Smartphone

The primary purpose of this learning media is to represent mathematical problems into real problems as
a bridge. Each material and practice question are designed according to the indicators of mathematical
representation ability. It is expected that students are accustomed to representing a mathematical problem.

Validators have tested this android-based interactive learning media in terms of material and media
consisting of 1 lecturer, four junior high school mathematics teachers, and 25 students. The results of the
final recapitulation of material validation obtained a value of 3.75. In contrast, the final recapitulation of
media validation obtained 3.64, which means it has a value in the excellent category. The developed
Android-based interactive learning media is feasible for learning and linguistic aspects and programming
and display aspects. Therefore, this android-based interactive learning media is appropriate for teachers to
support learning mathematics in statistical material.

Each respondent has a different role in providing an assessment. A validator assessed material and
media, consisting of 1 lecturer, four subject teachers, and 25 students. Based on the criteria referred to by
Bokhove (2010), each tool in each instrument criterion is assessed qualitatively, namely on a 5-point scale
ranging from 1 to 5. Therefore, a Likert scale is used for evaluation. According to Sugiyono (2013:132),
the Likert scale measures attitudes, opinions and perceptions of a person or group of people about social
phenomena.

The final recapitulation of material validation results obtained a value of 3.75, which means that the
learning media is categorized as excellent or feasible for learning and linguistic aspects. While the results
of the final recapitulation of media validation obtained a value of 3.64 which means that the learning media
is in a good category or is suitable for use in terms of programming and display aspects. However, the
feasibility of learning media certainly cannot be separated from suggestions and input by validators in terms
of materials and media. After getting suggestions and input, improvements were made to change the
apperception that has to do with statistics. Therefore, improvements were made to the apperception of the
android-based interactive learning media front page. Improvements were also made to the line diagram
material by explaining the usefulness of the material for students.

After the media has been repaired, the media is suitable for use as product trials. The product trial is
only to ensure that the Android-based interactive learning media is based on student responses; students are
very enthusiastic and very interesting in the presence of the Android-based interactive learning media.
Because the media only saw the feasibility of the validity results by the validators and the responses given
by the students were very interesting, at this stage, no further improvements were made. The trial was
carried out to see the students' response from this learning media. The results were that the response of
students was very enthusiastic and very interesting with this media.
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Validation Results from the Material side
3,8 3,78 3,78 3,78
3,75 3,73
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Validation Results

Figure 3. 2 Diagram of the Validation Results of the Five Validators of Each Aspect from the Material side

Validation Results from the Media side
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3,8 3,7
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3,5 3,41
3,4
3,3
3,2

3,58

Validator 1 (D) Validator 2 (G) Validator 3 (G) Validator4 (G) Validator 5(G)

Validation Results

Figure 3. 3 Diagram of the Validation Results of the Five Validators of Each Aspect from the Media side

The results of this study are in line with the results of research conducted by (Nofrizal, 2017) that the
learning media developed is feasible as a learning medium with a score of 3.75 from the material side and
a score from the media side of 3.64, as shown in Figure 3.2 and Figure 3.3, which means that the media is
suitable for use as learning media.

4, Conclusion

This research and development aim to produce Android-based interactive learning media with statistical
material for class VIII SMP. The developed media was declared suitable for use based on validation by the
validator from the material side, validation by the validator from the media side, and the test results by the
teacher and student responses.

The trial was carried out to see the students' response from this learning media. The results were that the
response of students was very enthusiastic and very interesting with this media. The results of this study
are in line with the results of research conducted by (Nofrizal 2017) that the learning media developed is
feasible as a learning medium with a score of 3.75 from the material side and a score from the media side
of 3.64, which means that the media is feasible to be used as a learning media.
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