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Abstract
 

___________________________________________________________________ 

The research is motivated by the lack of ICT-based learning media, mathematics 

learning for elementary school children is still inductive, and lacks of good 

character attitudes. The purpose of this study was to develop realistic 

mathematics education mobile learning for elementary school students. The 

research method used ADDIE (Analyze, Design, Develop, Implement, and 

Evaluate). Based on the needs analysis, both students and teachers need a 

realistic learning media that can be represented through smartphone or tablet 

devices to support the learning. So, it is important to develop realistic 

mathematics education mobile learning. The product was validated by media 

experts, material experts, and practitioners. The results of expert validation get  

percentage of  90% with  very good category for its performance, 92.5% with  

very good category for the content competency. Furthermore, validation results 

from practitioners get 89% with very good categories. The realistic mathematics 

education mobile learning contains elements used in context, used of models, 

interactivity, students contribution, and interwoven. In addition, the media 

contained concrete images, videos, sounds, and questions that are arranged in 

online system. Based on these results it can be said that the realistic mathematics 

education mobile learning is valid for use. 
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INTRODUCTION 

 

Industrial Revolution 4.0 stated that 

humans are required to follow the changing 

times. The emergence of the revolution does not 

only affect the industry of goods and services but 

also affects the education system in schools 

(Benešová & Tupa, 2017). Thus education in 

schools should follow the development of 

abilities in the 21st century, one of which is 

communication skills. Communication skills are 

skills in the field of information, media, and 

technological capabilities (Chu, et al. 2017). 

Learning based on ICT (information and 

communication technologies) is relevant applied 

in the current era. This effort is given since that 

all primary school-age children have access to 

mobile devices such as smartphone or tablet that 

can be connected to the internet. During this 

time,  students especially elementary school-age 

children are smart in operating these devices, but 

in reality, they cannot take the advantage from 

the mobile devices (Dubé & McEwen, 2017). 

Cognitive development of elementary 

school children according to Piaget is including 

the concrete operational phase (Bakir & Bİçer, 

2015). At that age, they can be said to have the 

ability to "be able to think" (Egan, 2012). Thus, 

elementary school children are only able to 

understand concrete concepts. In orde to give a 

good understanding for students, the learning 

content and media should be presented in real 

pictures. The facts showed that mathematics 

learning carried out in elementary school is still 

memorized, the material is abstract, and not in 

accordance with the cognitive  development of 

primary school-age children.  

Mathematics learning should refer to 

Piaget's cognitive development theory, where 

elementary school-age students are entering  

concrete operational phase (Egan, 2012). Thus 

the realistic mathematics education (RME)  is 

one of suitable method to be used for elementary 

schools. RME is mathematics learning approach 

on combining math with the real world 

(Sumirattana, et al. 2017). By combining 

mathematics learning with real life, it will make 

learning activities more meaningful (Herawati, 

2016). Mathematics is the core of science, So that 

it can lead students to think logically (Marwazi, 

et al. 2019). 

Based on the description above, this study 

aims to develop media of RME mobile learning 

for fourth-grade students of elementary school 

which is expected to improve learning outcomes 

in accordance with the 2013 curriculum that 

consist of spiritual, attitudes, knowledge, and 

skills. 

 

METHODS 

 

This research is a development research. 

The result of product is a media of RME mobile 

learning for fourth-grade elementary school 

students. The technique used in this study is 

ADDIE (Branch, 2010), but only until the stage 

of development. 

The validation of media, was carried out 

by using experts validation about the content, 

media, and practice. The instrument used was 

questionnaire and validation sheet using  likert 

scale. As for the product assessment, there are 

four categories: very good, good, good enough, 

and not good. 

 

 

Figure 1. Research Flow 

 

RESULTS AND DISCUSSION 

 

The media development begins with needs 

analysis. In the needs analysis, there are two 

kinds of respondents. They are 44 students and a 

teacher. The needs for students include                           

(1) mathematics learning, (2) RME, (3) learning 
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media, (4) the use of device devices 

(smartphones), and (5) mobile learning media. 

Whereas the teacher's need for RME mobile 

learning includes (1) mathematics learning,                  

(2) realistic mathematics learning, (3) learning 

media, (4) the use of device (smartphones), and 

(5) mobile learning media implemented by using 

interviews. 

The student needs for media mobile 

learning are game content, interesting videos, 

attractive images, and interactive content. From 

the results of the student needs it can be 

concluded that the student not enthusiastic with 

mathematics. This is because the material is not 

easy to accept. Whereas elementary school-age 

children in fourth grade are concrete operational 

phase (Bakir & Bİçer, 2015).  

A number of students like and play using 

mobile device but not used for learning. The most 

of mobile device by teachers can provide an 

attraction to students to be used as teachers who 

have knowledge or approaches from various 

access, alternative sources of information (Wan 

& Nicholas, 2013). Thus students needs media 

that is appropriate for their conditions. 

The teacher needs for media mobile 

learning stems from the difficulty of  teaching 

mathematics in the classroom. The teacher 

difficult to teach fractions, multiplication, 

addition, subtraction, and division. So, the needs 

of teachers relating to mobile learning are real of 

content, using videos, and images. This is in line 

with Wardono, et al. (2016), that mathematics 

learning asks students to think logically, 

analytically, critically, and realistically. 

The next stage is designed by making 

prototypes. Media prototypes must concern with 

the tools which can help the teaching and 

learning process running well (Ahmadi, et al. 

2017). Preparation of RME mobile learning 

media consists of (1) homepage, (2) navigation 

menu, (3) core competencies (KI), basic 

competencies (KD), and goals, (4) pre-test,                     

(5) material I, ( 6) practice questions, (7) material 

II, (8) evaluation, and (9) developer profiles. After 

making a prototype the next step is to compile or 

making media. 

The first media content is the homepage. 

The homepage is the first page opened in media 

of realistic mathematics education mobile 

learning. The homepage contains navigation 

menus, search menus, media titles, and class and 

semester identities. Home is the opening face 

identity of the media. To go to the next menu 

students can choose the navigation menu to move 

to another menu. Here is the homepage in Figure 

2. 

 

 

Figure 2. Homepage 

 

The next page is the core competencies, 

basic competencies, and goals. On this page 

consists of navigation menu in the upper right 

corner, then search menu. Media identity 

consisting of subjects, class/semester, and 

material. Then the core competencies are the core 

competencies that will be achieved. Next is the 

learning objective of the use of RME mobile 

learning media. The appearance of the KI, KD, 

and learning objectives page is presented in 

Figure 3. 
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Figure 3. KI, KD, and Learning Objectives 

 

The next is the pre-test page. The pre-test 

page consists of navigation menu, search menu, 

title pre-test, and pre-test questions. The question 

sheet is pre-test that connected to the google form. 

The pre-test sheet consists of the title of the pre-

test, question order, full name and absent 

number, 15 multiple choice questions, 5 

description questions, and the send answer 

questions. The picture of the pre-test page is 

presented in Figure 4. 
The next is the material I. This page is the 

first presentation of material learning. The 

material I page consists of a navigation menu, 

search menu, material I title, learning material, 

videos, and student worksheets. Learning 

material contains elements of realistic 

mathematics in which the material contains 

many realistic images such as fruit, pieces of 

pizza and so on. The video section is the result of 

a link coming from youtube. The video presented 

also includes link source to avoid plagiarism. 

Next, the student worksheet which is integrated 

into the google form. The material I is presented 

in Figure 5. 

 

Figure 4. Pre-test 

 

 

Figure 5. Material Page I 

 

The next page is the practice page. This 

page integrates with Google forms. In the 
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practice, questions display consists of navigation, 

search menu, subject matter practice, and 

question exercise form to answer the practice 

questions tested. The question exercise page is 

presented in Figure 6. 
Next is the material page II. This page is 

the last material presentation in RME mobile 

learning media on page II. Material II consists of 

navigation and search menus, page titles namely 

Material II, the title of material, learning videos, 

the material presented, and student worksheets. 

Material II page is presented in Figure 7. 

 

. 

Figure 6. The Practice Page 

 

Next is the evaluation page. This page 

consists of navigation, search menu, evaluation 

and evaluation questions that are integrated with 

Google forms. The evaluation sheet contained in 

the google form consists of evaluation titles, 

question orders, absent names and numbers, 15 

multiple choice questions, 5 description 

questions, and submission questions. The 

evaluation page is presented in Figure 8. 

 

 

 

 

Figure 7. Material Page II 

  

 

Figure 8. The Evaluation 

 

The last page is the developer profile page. 

The developer profile page consists of the 
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navigation menu, search menu, title and profile 

description of media developers RME mobile 

learning, and comes with a personal photo of the 

developer profile. The developer profile page is 

presented in Figure 9. 

 

 

 

Figure 9. Developer Profile Page 

 

From the page description, there are RME 

mobile learning on nine pages. Where in all these 

pages have covered aspects of usability, 

connectivity, context, control, mobility, and 

communication (Schuck, et al. 2017). 

Expert judgement items, both validation of 

media and validation of contents consits of ten 

indicators. Furthermore, validation of practice 

consists of nineteen indicators. Results from 

validation of content is presented in Table 1, and 

validation of media is presented in Table 2. 

From the description Tabel 1 and Tabel 2 

above, it can be concluded that RME mobile 

learning at the material testing stage received 

score of 36 out of 40. In this case, the media 

according to the material expert test was said to 

be very good. Whereas from the testing by media 

experts based on Table 2 above, the score was 37 

out of 40. In this case, the media got very good 

criteria. While the media is said to be very good 

since that the percentage value reaches more than 

75 percent (Sugiyono, 2012) 

 

Table 1. Results of Content Validation 

Indicator Score Category 

KI, KD, and Indicators 4 Very good 
Depth of material 4 Very good 
Extent of material 3 Good 
Interesting material 4 Very good 
Appeal of display  4 Very good 
Clarity form of pitcure 3 Good 
Compliance with the material animated 4 Very good 
Sync voice 3 Good 

Ease of navigation 4 Very good 
Ease of use 4 Very good 

Total score 37 Very good 

 

Table 2. Result of Media Validation 

Indicator Score Category 

Ability to use 4 Very good 

Clarity of Identity  4 Very good 

Clarity of goal 3 Good  

Clarity of user 3 Good  

Appeal of display 4 Very good 

Used of Context 4 Very good 

Used of Models 4 Very good 

Interactivity 4 Very good 

Student contributon 3 Good  

Interwoven 3 Good  

Total score 36 Very good 

 

CONCLUSION  

 

Based on the results of RME mobile 

learning development, after being analyzed and 

discussed in accordance with the theory that the 

media is valid for use. The media is to be valid 

through the stages of needs analysis, prototyping, 

testing by expert of media, expert of content, and 

practitioners. In addition, the developed media 

can be categorized as very good after going 

through testing with a value above 75 percent. 
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