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Abstract—One of the abilities students must possess is Creative Thinking
Ability (CTA) in order to succeed in their lives. Learning must facilitate students
to develop CTA; one of them is by developing a mobile application based on
Realistic Mathematics Education (RME). The purpose of this study is to deter-
mine the level of validity/feasibility, practicality, and effectiveness of mobile ap-
plication based RME. This mobile application development used the ADDIE
model development procedure. The subjects in this study were grade 4 elemen-
tary school students. The validation data collection techniques through validation
sheets, practicality data through CTA tests. The results of the study show that the
developed of mobile application integrated with realistic mathematics meets
valid/proper requirements based on expert and practitioner assessments that are
practical and easy if applied in mathematics learning and that is effective in im-
proving students’ creative thinking ability.
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1 Introduction

Every individual need to master the Creative Thinking Ability (CTA) in facing the
demands of the 21st-century. Considering the high level of complexity of life's prob-
lems, it is essential that CTA is mastered high [1], [2]. Even Mahmudi revealed that the
world of work requires individuals who have a high CTA [3]. Only individuals who
have a CTA can succeed, given the rapid global development over time.

Innovation technologies in education learning can have a potential impact or effect
on the quality of process education learning [4]-[6]. Innovation and learning which
includes collaboration, creativity skills, communication, and critical thinking are the
21st-century competency framework that used to called as (4CS) [2], where CTA is
included. CTA, including High Order Thinking (HOT) or in other terms, is a high-level
thinking ability. Anderson & Krathwohl in Bloom's taxonomic revision, the ability to
create is the highest aspect or level of thinking [7]. Then HOT is a relevant competence
in solving problems and facing global life in the 21-st century [8]-[10] because in prin-
ciple HOT plays a fundamental role in connecting and implementing aspects of
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knowledge to solve problems effectively and efficiently [11]. To equip each individual
in mastering CTA, various efforts must be made as early as possible, including for ele-
mentary school students, which elementary school students are at the level of laying the
foundation of various knowledge and skills. Therefore, the broadest opportunities must
be given to students so that CTA can be facilitated and developed, one of which is in
learning mathematics.

Mathematics is essential to be mastered by students so that students have fundamen-
tal abilities including analytical, critical, creative, and logical thinking [12]. In order for
CTA to be facilitated in schools, mathematics learning must make a useful contribution
to the CTA development effort [13]. The role of educators or in this case, the teacher is
very fundamental in order to build a learning atmosphere that creates spaces to improve
and develop these competencies. So, innovation must be done continuously so that stu-
dents are honed and grow their CTA.

In order for students to love mathematics and CTA can develop, innovation in learn-
ing mathematics must always be done by the teacher [14]. So, developing a mobile
application is one alternative solution that can be done so that students are enthusiastic
in learning mathematics. Because, in principle, mobile learning can facilitate the char-
acteristics of students at the elementary school level, which according to Piaget is in-
cluded in the concrete operational stage [15]. Mobile learning offers one of the easiest
and fastest ways to bring education to the students [16]. Of course, the mobile applica-
tion must be able to facilitate the CTA of these students.

One approach to learning mathematics that is suitable to be applied in elementary
schools is realistic mathematics learning or known as Realistic Mathematics Education
(RME), which was developed in the 1970s by Hans Freudenthal in the Netherlands.
Mathematics is that human activity is the central concept carried in the learning of RME
[17], [18]. RME helps bridge mathematical concepts with real-life situations.

Referring to the problems mentioned above, alternative solutions are needed in order
to improve CTA in primary schools. Alternative problem solving should be adjusted to
the characteristics of elementary school students, namely by developing a mobile ap-
plication based on RME learning. This is relevant to the entry of the era of the industrial
revolution 4.0 in this world considering the need for information technology (IT) which
is now a necessity of human life [19].

2 Methods

Two methods used in this study include development research [20], [21] to develop
mobile application integrated with RME and experimental methods using post-test only
control group design [22] used to measure the effectiveness of mobile application de-
veloped on CTA of elementary school students. The ADDIE development model is
used as a development procedure which includes the problem analysis stage, media
prototype design, media development, implementation, and evaluation.

The sample of this study were 64 elementary school students in Bantul district, Yog-
yakarta, which were divided into 32 experimental class students (class A) and 32 stu-
dents as control class (class B) in the 2018/2019 school year. Posttest Only Control
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Group is a design used by giving posttest at the end of learning in the experimental and
control class. The experimental class was given treatment using a mobile application
based on RME learning and control class without using media. The average posttest
results in the two groups were then analyzed.

The instrument to measure the validity of the product in the form of a validation
sheet assessed by practitioners and experts consisting of 3 experts and 2 practitioners.
The instrument used in the practical aspect was in the form of a student response ques-
tionnaire to find out the students' responses to the developed media, as well as an ob-
servation sheet of student activities in learning with the mobile application. The aspect
of mobile application effectiveness the instrument was used in the form of a test of
creative thinking skills that had been tested and declared valid and reliable based on
empirical tests.

The primary data of this study are quantitative data consisting of the results of expert
and practitioner validator assessments, student response data, assessment at the time of
observation (student activities in participating in learning), and the value of students'
creative thinking abilities (CTA). The effectiveness of the mobile application based on
RME was analyzed using the t-test formula [22].

3 Results and Discussion

The first principle in realistic learning, learning begins with contextual problems
(use a context) related to everyday life. Activities carried out by observing objects
around students through observing the object directly or through pictures. For example,
observing objects in the form of objects that resemble the wake of space or a flat wake.
Students can observe the object or model directly to identify the characteristics of the
observed structure, so students can discover the characteristics of the shape through the
models that he developed himself (use models) and it is on this principle that CTA is
developed. In RME learning, the interaction between students and teachers (student
contribution and interaction) is possible, both through presentations and group discus-
sions. All components are integrated into the developed mobile application. Then stu-
dents can associate (intertwining) mathematical concepts that they learn with problems
in everyday life. Explicitly the mobile application footage developed is as shown in
Figures 1 and 2.

The recapitulation of mobile application based on RME learning assessment by ex-
perts and practitioners states that the developed mobile is very feasible/valid. The re-
sults of the criteria obtained refer to the indicators of eligibility/validity determined by
the previous researcher. The results of the evaluation of the five validators consisting
of 3 experts, 2 practitioners were averaged, and their eligibility criteria concluded. Ta-
ble 1 shows the recapitulation of the results of the five validators' assessments.
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Fig. 2. Realistic Learning Material

Table 1. Results of validity the mobile application

Aspect Validator
1 2 3 4 5

Format 3.3 34 3.6 32 3.5
Content 33 34 34 3.2 3.5
Language 3.5 3.5 3.2 3.5 34
Mean 3.4 34 3.4 33 3.5
Total 34
Criteria very valid
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The validator assessed that the mobile application based on RME learning developed
by 5 people consisted of 3 experts from academics in each field and 2 practitioners from
elementary schools. The average rating of validator I is 3.3, validator II is 3.4 validator
I is 3.4, validator IV is 3.3, and validator V is 3.5. The average number of evaluations
for the five validators is 3.4, which means it is very feasible / very valid. So based on
the recapitulation results it can be concluded that mobile application based on RME is
very valid or very feasible to use in learning mathematics in elementary schools.

In the practical aspects of mobile application based on RME developed in this study
were measured through student responses and student activities when participating in
learning. The mobile application is said to be practical if student responses are positive
and student activity is high
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Fig. 3. Students respond

The graph above shows the percentage of students' response data on the 6 aspects
measured. Where in the first aspect as much as 80% of students gave positive responses
and 20% positive responses. In the second aspect, 90% gave positive responses, and
10% negative responses. In the third aspect, 80% of students gave positive responses,
and 20% gave negative responses. The fourth aspect as much as 70% of students gave
positive responses, and 30% responded negatively. The fifth meeting as much as 80%
gave a positive response and 20% gave a negative response. Moreover, in the sixth
aspect, as many as 70% of students gave positive responses, and 30% of students gave
negative responses. Overall, students gave a very positive response to the media devel-
oped.

Learning in each meeting measured student involvement/student activity. Observer
observes student activities from the beginning of learning until the end of learning.
Student activities displayed during the 6 meetings were observed by observers at each
meeting. Following are the observations made at six meetings on mathematics learning.

The validator assessed that the media developed by 5 people consisted of 3 experts
from academics in each field and 2 practitioners from elementary schools. The average
rating of validator I is 3.3, validator II is 3.4 validator III is 3.4, validator IV is 3.3, and
validator V is 3.5. The average number of evaluations for the five validators is 3.4,
which means it is very feasible / very valid. So based on the recapitulation results it can
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be concluded that mobile application based on RME is very valid or very feasible to
use in learning mathematics in elementary schools.

In the practical aspects of a mobile application developed in this study were meas-
ured through student responses and student activities when participating in learning.
The mobile application is said to be practical if student responses are positive and stu-
dent activity is high.
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Fig. 4. Graphics of students activity

At each meeting, the activity of students experienced a significant increase. This
means that the activities of students in participating in learning mathematics with the
mobile application based on RME developed have increased and active students. The
mobile application is a technology that can be of use within education [16] and can
increase their creative thinking skills [23].

Flexibility, fluency, originality, and elaboration [24] are the four aspects of CTA
measured in this study. Flexibility is the number of ways students use to solve mathe-
matical problems, fluency is the number of answers put forward by students, elabora-
tion is the detail of students in describing the details of answers, and originality is ideas
that are raised by students. Indicators to see whether the mobile application based on
RME developed is effective in improving students' thinking skills (CTA), so an exper-
iment is needed to compare the average class that applies media with the t-test. Com-
parison of the value of the experimental class and the control class can be seen in Figure
5.

Based on the data analysis, the value of t-count = 3.867 with t-table = 1.670 with a
= 5%, so t-count> t-table. The mean value of the experimental class was 81.25, and the
average value of the control class was 71.59. Based on these calculations, it can be
concluded that the average experimental class implementing a mobile application based
on RME is better than the average control class. High order competencies must be
achieved through mathematics learning as a continuation of achieving students' basic
skills by developing CTA. This challenge must be used as a guideline in learning math-
ematics so that teachers continue to be motivated in building students' experiences in
learning mathematics. This condition is very relevant considering life problems that are
very complex and not simple.
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Fig. 5. Results of experimental class and control class

This developed application based on RME learning can develop the creative thinking
skills of elementary school students. These conditions are in line with the students' goal
in learning mathematics so that students can solve problems in life [14]. Also, CTA
equips students to face the challenges of the workforce [3], [25]. However, in schools
pay less attention to aspects of CTA and ultimately this ability does not develop [26].
Of course there are many aspects that can affect the maximum CTA of students. Even
Marpaung states that learning that runs today still uses the teaching paradigm [27].

Consequently, students are not allowed to express themselves in learning mathemat-
ics so that students are passive in learning. In other words, mathematics learning is
conventional or the teacher dominates in learning [28] because learning is routine.
Through mobile application based on realistic mathematics that is developed can have
a positive impact, especially in the development of student creative thinking student.

4 Conclusion

The mobile application based on realistic mathematics meets valid or appropriate
criteria based on the judgment of practitioners and experts. This mobile application also
meets practical criteria when applied in mathematics learning. This can be seen from
the positive student responses to the developed mobile application and high student
activities when participating in learning with the developed mobile application. Besides
that the mobile application integrated with realistic mathematics is effective in devel-
oping creative thinking. Innovations in learning mathematics like this must always be
actively done by the teacher so that students master mathematical abilities that can later
be useful in solving problems in their lives. Therefore, a mobile application integrated
with realistic mathematics must always facilitate the development and improvement of
creative thinking students in primary education.
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