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Abstract.
Mathematics learning aims to build students’ intellectual, creative, and logical mindsets.
This goal can be achieved if learning can be carried out optimally. With technological
advances in the independent learning curriculum, there needs to be innovations in
the implementation of Mathematics learning in elementary schools. This study aims
to examine the innovation of mathematics learning models and media in elementary
schools in the independent learning curriculum. The method used in this research is a
qualitative method of literature study, by reviewing articles of national and international
repute. The results of this study indicate that there are several innovations in the
mathematics learning model including the realistic mathematical education (RME)
model, open minded problem-based learning, STEAM, blended learning, auditory
intellectually repetition (AIR), and computational thinking (CT). While innovations in
mathematics learning media include environment-based videos, Tinkercad, Arduino,
and Chibitronics.
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1. INTRODUCTION

Learning mathematics in primary schools is to equip students with good mathematical
knowledge and apply concepts in contextual situations. Mathematics learning aims to
build students’ intellectual, creative and logical mindsets. Not only that, mathematics
education plays a role in intellectual and emotional development of students, through
the development of students’ creativity, curiosity about the social environment, culture
and students’ physical skills [1]. Therefore learning mathematics should be a fun lesson
for students. Because in mathematics there are materials that are actually very closely
related to student life, such as measurement materials, numbers, opportunities, so this
is an interesting thing if the existing concepts are related to contextual life.

Based on several studies in the 21st century, mathematics learning needs to be devel-
oped in terms of curriculum material or practical learning so that students’ mathematical
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creativity can develop [2]. A number of learning models, learning media also color the
research in the field of mathematics. The reason is that learning mathematics in the
20th century is different from learning mathematics in the 21st century. The difference
lies in the challenges of the times, and the characteristics of students who continue to
change.

The 21st century is marked by the Industrial Revolution 4.0. The industrial revolution
4.0 gave rise to technological advances in the form of the internet of things and artificial
intelligence that was able to process data on a large scale (big data) [3].The emergence
of technology in the form of the internet of things (IoT), opens new opportunities in the
world of education in the learning aspect. With regard to learning media, technological
advances open up new opportunities for teachers to create interactive and innovative
learning media. With the sophistication of existing technology, teachers can also do
learning in any conditions. If previous learning relied heavily on face-to-face learning
models, now learning can be carried out in various models including online learning
models, or learning models that combine the two, called blended learning models.

Especially since the Covid-19 pandemic, learning that was originally carried out face-
to-face must switch to distance education, or what is more familiarly called online
learning. To support the performance of these teachers, the Minister of Education
issued a policy of ”free learning” [4] . The independent learning curriculum wants a
more meaningful learning process so that students can become learners who learn.
Philosophically, ”free learning” assesses a learning success not from how much knowl-
edge students get but from how much effort students make to gain knowledge [5]and
how much this knowledge can be applied in everyday life [6] .

The policy of independent learning provides opportunities for students to study
independently according to their talents and interests. Students can learn whatever
they want in their own way. Teachers do not have to force students to accept all the
material in the textbook, because the most important thing is how students are able
to learn independently, freely, happily. No longer studying for fear of being scolded
by the teacher or studying for certain tasks. Learning is no longer about transferring
knowledge, but learning is a process for constructing knowledge. Students learn about
problem solving based on previous understanding and learning experiences [7] .

The independent learning policy gives schools the flexibility to determine the best
learning program and in accordance with the situation and conditions of each school
[4] . The Independent Learning curriculum has a number of advantages including being
simple and deep, relevant and interactive, and making learning more independent. This
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advantage will certainly not be seen if mathematics learning is still implemented con-
ventionally. Therefore, there needs to be innovations in digital-based learning models
and media so that independent mathematics learning can be realized.

2. METHOD

Research on model innovation and mathematics learning media in the independent
learning curriculum uses qualitative research with library research techniques. Literature
research is carried out by searching for various relevant sources, such as research
journal articles, books and regulations. In this study, the researchers sourced articles
of national and international repute, which discussed the latest models and media for
learning mathematics.

2.1. Data Distribution

The distribution of data in this study is illustrated in able 1. There have been 30 articles
in the last few years, from 2016 to 2022. The number of articles used in each journal is
described as follows:

Table 1: Data Distribution.

Journal Reputation Number of
Articles

International Journal on Emerging Mathematics Educa-
tion (IJEME)

National 1

Journal of Mathematics Teacher Education International 7

Mathematics Education Research Journal International 4

Experiences in Mathematics Education International 1

Digital Experiences in Mathematics Education International 6

Digit Exp Math Education International 1

A Journal of Comparative and International Education International 1

Journal of Mathematics Education National 5

Total National
International

6 articles 20
articles

Then the sources collected by the researchers are classified based on two things,
namely articles that discuss innovative models of learning mathematics and innovative
media for learning mathematics. The next step is the data is interpreted and abstracted.
Then the data is quoted, then displayed as findings from previous studies. In the final
stage, the researcher draws a conclusion. In more detail can be seen in the following
chart:
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Figure 1: Stages of Research in Literature Studies(Darmalaksana, 2020).

3. RESULTS AND DISCUSSION

3.1. Learning Model Innovation in the Independent Learning Cur-
riculum

Times continue to change, learning also continues to develop. Especially with the
sophistication of modern technology, it is necessary to build strong mathematical
abilities since children are in early education or basic education. In everyday life, humans
cannot be separated from digital technology. However, there are still not many who have
created this digital technology to be used in the learning process[8].

This is not an easy thing. Especially if this problem is viewed from the umbrella of
the curriculum that overshadows it, so that a new curriculum policy appears which is
expected to realize these goals. However, once again changing the standard/curriculum
design is also not necessarily effective in improving students’ abilities. Especially if
the teacher still does not understand properly about the existing curriculum design.
Therefore, the main aspect that needs to be considered is the quality of mathematics
learning. The quality of mathematics learning is largely determined by the teacher.
Teachers who have good knowledge will be able to process information to make
appropriate learning design plans[9]. Teachers need to build collaborative learning
activities, be it between students, or between teachers and students[10].

There are several innovations that can be done in the learning process so that math-
ematics learning can run optimally and learning objectives can be achieved. The first
is realistic learning or commonly known as realistic mathematics education (RME).[11],
[12].RME is an approach in learning mathematics that was adopted from the Netherlands.
RME in Indonesia is called the Indonesian Realistic Mathematics Education (PRMI). The
implementation of PRMI is manifested in assignments that are 22% oriented to real
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world contexts. While in textbooks, PMRI is presented with a model/scheme that meets
35%[1].

Realistic Mathematics Education consists of several characteristics. First, using the
daily experiences of students. Second, visualizing reality into a model, and then shifting
the models through vertical mathematization before they reach a formal form. Third,
involve student activities. Fourth, using the method of discussion and question and
answer. Fifth, bring up the interrelationships between concepts, or between topics so
that mathematics learning can be more holistic, not separated. Realistic learning is
practically able to make it easier for students to understand math material[13]. The
implementation of this approach can be adapted to the situation and conditions of each
school, because schools have different complexity of problems and different learning
opportunities[9], [14].

Second, the use of the Open Minded Problem-Based Learning (PBMO) model. The
priority of this PBMO model is that students are given the freedom to express answers,
find, recognize, and solve problems using several techniques.[15]. PBMO learning model
can build students’ mathematical thinking skills logically, analytically, systematically,
critically and creatively[11]. This thinking ability is important to develop the ability to
collect information, manage and use information appropriately.

The importance of building creative thinking skills has also been revealed by a
number of other studies. Bicer et al., explained that mathematics learning today needs
to be directed at learning that builds students’ creative thinking patterns[2]. Building
creative thinking patterns doesn’t have to be complicated. For example, students can
be asked to show different ways of solving 18 × 5. It is also not too difficult to apply such
a practice. Teachers can use number speaking activities and can see how students can
be creative in mathematics[2]. So that creative mathematical thinking can be developed
since children are still at an early age. Moreover, psychologically, children at an early
or basic age are easier to form than teenagers[16].

Third, the use of the STEAM learning model. In the era of progress in society 5.0,
which is accompanied by technological developments in the industrial revolution 4.0,
mathematics learning needs to be improved. Improving the quality of mathematics
learning can be done through the implementation of learning with the STEM model
(Science, Technology, Engineering, and Mathematics)[17]. STEM is a learning model
that combines interdisciplinary concepts. STEM aims to build knowledge that is holistic,
connected, focused, meaningful and relevant to students. STEM models can be imple-
mented by designing and conducting experiments, analyzing and interpreting data, and
communicating and collaborating with multidisciplinary teams[18].
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Fourth, the use of blended learning learning models. In the uncertain period of the
pandemic (looking at the ups and downs of cases of the spread of Covid-19), policies
can change at any time. There are times when learning is carried out online, sometimes
learning is carried out face-to-face in class. To anticipate these changes, teachers can
use the blended learning model. Blended learning learning model is a learning model
that combines face-to-face learning with online learning. The following is the syntax of
the blended learning model[19]:

1. Searching information online and offline based on relevance, validity, content
reliability and academic clarity,

2. Finding, understanding, and confronting ideas or ideas,

3. Interpret information or knowledge from various sources that have been sought
from various sources,

4. Communicating ideas or interpretations of the results using online or offline facili-
ties,

5. Constructing knowledge through the process of assimilation and accommodation
of the results of analysis, discussion, and drawing conclusions from information
obtained using online or offline facilities.

In the Independent Learning curriculum, the implementation of this model can be
combined with an independent learning learning platform. With the existence of an
independent learning platform, teacher learning is easier if you implement blended
learning.

Fifth, the use of the Auditory Intellectually Repetition (AIR) learning model. AIR is
a learning model that combines 3 activities. First, auditory is a learning activity that
optimizes the sense of hearing, it can take the form of discussion, presentation and
argumentation activities. Second, intellectually is an activity that optimizes thinking skills,
can be in the form of problem solving, analyzing and creating activities. Third, repetition
is an activity of repetition of understanding so that it is broader and deeper. Based on
the research results, this model can improve students’ mathematical understanding[1].

Sixth, the use of the Computational thinking (CT) learning model. Mathematical
activities need to be directed at computing activities that are connected with the concept
of scientific disciplines, this activity is called Computational thinking[2]. Computational

thinking(CT) can be categorized into two categories. First, CT activities are skill-oriented
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(such as especially sequencing, looping, conditional, debugging, decomposition, and
abstraction). Second, process-oriented CT activities (such as communication, creativity,
exploration and use) [20]. The main activity of skill-oriented CT is making instructions for
the robot to follow (this activity is called coding). Use of robots in other research[21]able
to increase students’ interest and attention in learning mathematics. The practice of CT
activities can be adapted to the conditions of each school. Where in a simple scope,
CT can be applied to making simple games that are suitable to facilitate their friends in
understanding mathematical concepts[22].

3.2. Learning Media Innovation in the Independent Learning Cur-
riculum

Teachers as educators as well as facilitators of students in learning need to know how
students think. Through these skills, it is possible for teachers to analyze the causes
of errors when students work on math problems. Improving skills in paying attention to
students’ thinking can be done by using environmental-based professional development
case videos[23]. The researcher views that the use of environment-based videos also
needs to be used in learning mathematics in elementary schools. Where through videos
on certain cases based on the environment can lead students’ reasoning to investigate
and discuss with teachers in analyzing what causes a problem in math practice in
real life. So that the involvement of teachers and students in learning mathematics is
very important[24]. In a study conducted by Widjayanti et al. also proves that the use of
video media or other interactive media can improve student learning mastery(Widjayanti,
Masfinatin and Setyansah, 2018)

The use of digital-based learning media is also increasingly being implemented in
elementary schools in several countries such as Germany, where one of the devel-
opments is using computer aided design (CAD) Tinkercad software. Tinkercad is a
free, web-based CAD program that lets people think, create and create[26]. Tinkercad
inherits a very intuitive approach to modeling three-dimensional (3D) objects directly,
providing easy access to the software for first-time users, such as elementary school
students.[27]. This learning media is very helpful for students in geometry material or
building spaces that combine one space with another. Like the following picture:

Still related to digital-based learning media, in addition to the use of Tinkercad, there
is another digital media calledArduino and Chibitronics. Arduino and Chibitronics are
mathematical applications that focus on two things, namely creating digital circuits and
controlling them with code[8]. Like the following example:
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Figure 2: Operations for drilling holes in an object and for subtracting objects with other objects in
Tinkercad[27].

Figure 3: Visualization of using Chibitronics and Arduino.

The picture shows an illustration of how a grade 1 student investigates a concrete
representation of an odd number using a connecting cube. It turns out that the combi-
nation of odd cubes when assembled to form a square. Students made observations
about this and they were surprised by the results they got. This is visual proof that the
sum of the first N odd numbers is NxN.

These various learning model innovations and learning media can be a reference in
implementing mathematics learning in elementary schools. Children in the elementary
school range experience very rapid cognitive, affective and psychomotor development,
if learning can run optimally. Technological advances must certainly be responded to
positively, so that existing innovations are in accordance with the challenges of student
life.

4. CONCLUSION

There are several innovations in the mathematics learning model including the Realistic
Mathematical Education (RME) model, Open Minded Problem-Based Learning, STEAM,
blended learning, Auditory Intellectually Repetition (AIR), and Computational Think-
ing (CT). While innovations in mathematics learning media include environment-based
videos, Tinkercad,Arduino and Chibitronics.
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