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 Improvement in the quality of education, one of which is indicated by 
improving learning outcomes, cannot be separated from efforts to 
improve learning innovations in learning media are very much 
currently, especially in the field of mathematics with the existence of 
learning media eating the creative and innovative mindset of students 
is developing well. The use of teaching aids in the learning process in 
students is very helpful in increasing the understanding of concepts 
and skills in the subject matter taught, especially mathematics lessons, 
in philosophy of science and education there are several aspects that 
are the basis of learning media, namely aspects of ideas and facts, as 
well as abstract and concrete both theoretically and practically. The 
approach of philosophy of science and education ontologically, 
epistemologically, and axiologically in the development of learning 
media if summarized in accordance with their practical objectives, 
will be able to form practical values that lead to the ability of student 
learning outcomes. 
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INTRODUCTION 
The world of education in Indonesia, especially primary to secondary education, is warmly using 
curriculum independence, something that is considered quite new and valuable in Indonesia. Some 
news in television and online media and statements, some teaching colleagues in formal schools, 
that the current school curriculum is still not fully running smoothly, this is more due to differences 
in analysis from the teachers concerned, which is still unfamiliar to our teachers. Learning in general 
is undergoing conflicts and developments as an impact or influence of the global era, the 
development of science and technology, art and culture. The gradually continuous changes 

determine the future of the nation, besides that there is a need for improvement and adjustment of 
the national education system, including the improvement of the independent curriculum used 
today. 

https://creativecommons.org/licenses/by-sa/4.0/
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One of the main driving machines in education in schools is the implementation of an effective 
and efficient learning process in the classroom, in other words Active, Innovative, Creative, Effective 
and Fun Learning with the ascent of Contextual Teaching and Learning (CTL), which is a learning 
approach that emphasizes the process of full student involvement to be able to find the material 
learned and connect with real-life situations so as to encourage  students can apply in their lives. 
Through this learning process, it has actively included students, it is hoped that it will occur, among 
others: 1) the transfer of knowledge from education to students optimally, 2) the value of life, 
humanity and faith values, and 3) as a vehicle for the growth and development of the creative power, 
taste and feelings of each student, through an effective and efficient learning process in schools will 
help and encourage physical growth and development  and spiritual, the condition for the 
development of various abilities and skills of the learners, the learning process can take place 
properly if supported by conditions and a conducive school environment situation. Mathematics, 
according to Ruseffendi (Heruman; 2008), is a language of symbols;deductive science that does not 
accept proof inductively; the science of patterns of order, and organized structures, ranging from 
undefined elements, defined silliness, keaximas or postulates, and finally to postulates. Meanwhile, 
the essence of mathematics according to Soedjadi (2000), namely having abstract objectives, relying 
on agreement, and a deductive mindset. 

The learning process in the concrete phase can go through concrete, semi-concrete, semi-
abstract and subsequently abstract stages. Any abstract concept that the student just understood 
needs to be immediately reinforced, in order to settle and last a long time in the student's memory, 
so that it will be inherent in his mindset and pattern of action. For this purpose, it is necessary to 
learn through deeds and understanding, not just memorization or remembering facts, because this 
will be easily forgotten by students. The Chinese proverb says, "I hear then I forget, I see then I know, 
I do then I understand". Bruner (Heruman, 2008) reveals that in mathematics learning, the student 
must find for himself the various knowledge it requires. 'Discovering' here is primarily to find again 
'(discovery), or it can also find a whole new one (invention). Therefore, to students the material is 
presented not in its final form and is not told how it is completed. In this learning, the teacher must 
be more much of a mentor acts as opposed to being an informer. 

Teachers consciously plan their teaching activities systematically by utilizing all potentials for 

the benefit of teaching, thus the essence is that increasing student learning achievement is to improve 
the learning model packaged in the learning process. Science is regarded as memorization not as 
knowledge that describes, explains, and predicts the symptoms of nature. In this context, the 
philosophy of science makes clear the existence of science that requires other knowledge as a means 
of thinking and a means of scientific communication. These tools include language, logic, 
mathematics, statistics, and other data analysis techniques. therefore, although ilsafat contains 
thinking activities, but not every thinking activity means philosophy or philosophizing. 
 

RESEARCH METHODOLOGY 
The type of research used in this study is a literature study. Literature study according to Syaibani 
(2012) is any effort made by researchers to collect information that is relevant to the topic or problem 
that will or is being studied. The information can be obtained from scientific books, research reports, 
scientific essays, theses and dissertations, yearbooks, encyclopedias, and written sources both 
printed and other electronic. Literature studies are a technique carried out by conducting studies 
through the collection of references from books, articles, magazines, newspapers, and online media. 
The references that have been collected are then sorted out according to the topic to be discussed. In 
literature studies, synthesis is also carried out, namely re-describing with its own language the 
opinions or theories of experts contained in reference sources. The preparation of this article uses 
references obtained through online media, such as website pages, blogs, articles, modules and 
electronic books 

The main features of literature studies according to Zed (2008) include: 
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1. Researchers are directly dealing with text or numerical data and not with direct knowledge from 
the field or eyewitnesses in the form of events, people, or other objects. 

2. Library data is ready-to-use meaning that researchers do not go anywhere except to deal directly 
with source materials that are already available in the library. 

3. Library data is generally a secondary source, meaning that the researcher obtained the material 
from the second hand and not the original data from the first hand in the field. 

4. Library data conditions are not limited by time and space. 
 

RESULTS AND DISCUSSIONS 
Mathematics and Mathematics Learning 

To date, there is no uniform opinion regarding the notion of mathematics. Some people think 
that mathematics is nothing more than counting using formulas and numbers. However, just as 
music is not just singing, mathematics is not just counting or struggling with formulas and numbers.) 
posits that mathematics is concerned with ideas, their structures and their regulated relationships 
with abstract concepts. While gives 3 kinds of elementary understandings of mathematics as follows. 
1.Mathematics as the science of numbers and spaces. 2. Mathematics as the scientific study of the 
classification and construction of various imaginable structures and patterns  3. Mathematics as an 
activity carried out by mathematicians. from the various opinions that seem to differ regarding the 
notion of mathematics, the same characteristics can still be drawn. According to Soedjadi (1999:13), 
the characteristics of mathematics are: having abstract objects, relying on agreement, having a 
deductive mindset, having symbols that are empty of meaning, paying attention to the universe of 
speech, and being consistent in its system. According to Bell (1981: 108), mathematical objects consist 
of facts, skills, concepts, and principles. Here is a description of these mathematical objects. 
1. Facts Facts are all agreements in mathematics, like mathematical symbols. The student is said to 

understand the facts when he has been able to name and use them appropriately. 
2. Skill Skills are operations or procedures that students are expected to master quickly and 

precisely. A student is said to master a skill if he or she can demonstrate the skill appropriately, 
can solve various types of problems that require that skill, and apply the skill to various 
situations. 

3. Concept A concept is an abstract idea that allows one to determine whether an object or event is 
an example or not an example of a concept. Students are said to master concepts if they are able 
to identify examples and non-examples of concepts. 

4. Principle The principle is a series of several concepts together along with the relationship 
(linkage) between the concepts. The student is said to master the principle if he can identify the 
concepts contained in the principle, determine the relationship between concepts, and apply the 
principle to a particular situation. 

 
Soedjadi (1999: 138) stated that mathematics is one of the basic sciences, both its applied 

aspects and its reasoning aspects have an important role in efforts to master science and technology. 
This means that to some extent, mathematics needs to be mastered by all Indonesian citizens, both 
in their application and mindset. That is an important reason why mathematics needs to be taught 
at every level of school. Given the vastness of mathematics material, it is necessary to choose certain 
mathematics materials that will be taught at the school level. The selected mathematics material was 
then called school mathematics. School mathematics is the elements or parts of mathematics that are 
selected based on or oriented towards the interests of education and the development of science and 
technology. Thus according to Soedjadi (1999: 37), school mathematics is not the same as 
mathematics as a science in terms of its presentation, mindset, limitations of its universe, and the 
degree of its abstractness. To facilitate its delivery, the presentation of mathematical items must be 
adjusted to the approximate intellectual development of students, for example by lowering the level 
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of abstractness, or within certain limits using an inductive mindset, especially for students in low-
level schools, given that they have not been able to think abstractly and use a deductive mindset. 

Mathematics learning at school is not only intended to achieve the objectives of mathematics 
education of a material nature, namely to equip students to master mathematics and apply it in 
everyday life. But more than that, mathematics learning is also intended to achieve the goal of 
mathematics education that is formal, namely to organize students' reasoning and shape their 
personality. The learning of mathematics should be designed in such a way that it is not only 
intended to achieve goals in the cognitive sphere, but also to achieve goals in the affective and 
psychomotor realms. Good mathematics learning is not only intended to educate students, but is 
also intended to produce students with good personalities. This is understandable, because 
according to Soedjadi (1999: 173), not all students who receive mathematics lessons will eventually 
continue to use or apply the mathematics they learn. Whereas almost all students need good 
reasoning and personality in everyday life. In this regard, the task of the math teacher is very 
strategic. He is required to be able to design mathematics learning in such a way that it can help 
students in developing their attitudes and intellectual abilities, so that the products of mathematics 
learning appear in a systematic, critical, creative, self-disciplined, and personally consistent mindset. 
So far, mathematics learning in schools prioritizes the achievement of material mathematics 
education goals, but pays less attention to the achievement of formal mathematics education goals, 
namely to organize students' reasoning and shape their personalities. This can be understood, 
considering that there are not a few teachers who carry out learning solely to convey the subject 
matter or transfer knowledge. 

According to Bishop (2000), values in mathematics education is the deep affective qualities 
which education fosters through the school subject of mathematics. Values in mathematics education 
are an important component in mathematics learning in the classroom. Those values can be taught 
to students both implicitly and explicitly in the learning of mathematics in the classroom. For 
example, through a series of problem-solving steps in mathematics, students are trained to be critical, 
careful, coherent, analytical, rational, and efficient In the mathematics learning that teachers have 
developed so far, the purpose of mathematics education that is formal, namely to shape the 
reasoning and personality of students, is expected to be achieved by itself. Through mathematics 

learning, it is hoped that students can automatically be disciplined in their reasoning, can think 
critically, logically, carefully, analytically, coherently, systematically, and consistently in attitude. 
Such mathematical learning planning according to Soedjadi (1999: 66) is called by-chance learning 
planning. Such learning is of course still necessary. However, along with the rapid development of 
mathematics and the need for mathematics and its mindset in various fields, teachers need to 
deliberately design learning that allows to actively teach educational values in mathematics to 
students. Such learning planning according to Soedjadi (1999: 66) is called by-design learning 
planning. The teacher deliberately designs mathematics learning that allows there to be activities 
that can support the growth and development of students' personalities. The values that are taught 
to students in the classroom wherever possible also include those that develop in society in general. 
For example, through discussion activities, students are trained to appreciate and criticize the 
opinions of others, value agreement, and practice expressing opinions with strong argumentation 
 
Learning Media 

In general, media can be interpreted as anything that can channel information from the source 
of information to the recipient of the information. Media is one of the components in the 
communication process. The components in question are the source of information, information, and 
the recipient of information, and the fourth component is the media. If one of these four components 
is absent, then the communication process is unlikely to occur. Thus, the media will only be 
meaningful if the other three components are present. The definition of learning media is not much 
different from the understanding of media in the communication process. According to Schramm 
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(Prastati, 2001), learning media can be interpreted as messenger technology (information) that can 
be used for learning purposes. 

Meanwhile, according to Briggs (Prastati, 2001) learning media is defined as a means to convey 
learning content / material. The means in question can be in the form of hardware or software. 
Learning tools in the form of hardware include whiteboards, rulers, terms, scales, and number game 
cards. Meanwhile, examples of facilities categorized as software include student activity sheets 
(LKS), task sheets, instructions for mathematical games, and computer programs. The use of learning 
media is inseparable from the use of learning methods. Learning methods are deliberate procedures 
designed to help students learn better and to achieve learning objectives. The relationship between 
learning media and learning methods in learning activities is described as follows. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 1.  
Relationship of learning methods in learning activities 

 
For example, suppose the teacher carries out learning activities in the classroom using a 

projector through discussion activities, then the projector is a learning medium, while discussion is 
a learning method that is deliberately designed to carry out the learning process as well as possible. 
There are different ways to classify learning media. In general, learning media can be classified into 
two parts, namely technological product tools used to display messages/information called 
hardware such as television projectors, cassette recorders, and programs/messages that are 
displayed through these tools called software, such as slides, movies, video cassettes. divides 
learning media into three types, namely audible media, visible media, and movable media. Of the 
three types of learning media, the most complete is motion audio-visual (there are images, sounds, 
and motion). Meanwhile, divides the media according to the number of audiences served as follows 
1. Media for large audiences, such as television, radio, and the internet. 

2. Media for a small audience, such as sound film, silent film, video tape, slide, radio, audiotape, 

audiodisc, photos, whiteboard, chart, and projector. 

1. Media for individuals, such as print media (hand-out), and computer assisted instruction (CAI) 

 
Learning media can function as a visual aid in learning activities, namely in the form of tools 

that can provide students, among others, to encourage learning motivation, clarify and facilitate the 
delivery of abstract concepts, and increase the absorption or retention of student learning learning 
media can be functioned as follows. 
1. As a teaching aid (dependent media) The effectiveness of media use depends on the way and 

ability of the teacher to use, for example, images, and transparency. 
2. As an independent media, media is designed, developed, and produced systematically, and 

can channel information directionally to achieve certain goals, for example: radio, television, 

learning methods 
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recipient information 
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film, and video. The advantage of this model is that the teacher can give a lot of time to students 
who really need it, students become active, students can learn at their own pace.visual 
experience to students among others to encourage learning motivation, clarify and make it 
easier 

 
Creative Mindset 

A mindset is a set of beliefs or ways of thinking that influence a person's behavior and 
attitudes, which will ultimately determine the level of success of his life. belief determines a person's 
way of thinking, communicating and acting. Thus, if you want to change your mindset, what must 
be changed is belief or a collection of beliefs. ,Prayitno, (2002) says that ―The views that people adopt 
for themselves greatly influence the way the person directs life‖. This means that a person's beliefs 

or beliefs have powers that can change thoughts, consciousnesses, feelings, attitudes, and others, 
which ultimately shape his current life. Creative Thinking is connecting ideas or things that were 
previously unrelated. In the reality of modern techniques arise interesting mottoes (jargon) or typical 
terms that become the language of a certain group. Likewise, Creative Thinking is no exception, 
which has four distinctive words, namely imaginative. 
 
The Nature of the Philosophy of Educational Sciences 

Philosophy of education . emphasis on planning, implementation, and evaluation in 
education. In opinion (Karim, 2014) education . is a study of history that includes the nature of the 
basics, psychology, student learning processes, and the way teachers teach and the expected 
objectives of learning.. In general there are several studies related to education . namely: 1) basic 
properties ; 2) the history of development ; 3) the psychology of learning ; 4) learning theory.; 5) 
curriculum development; and 6) curriculum implementation. Specifically the philosophy of 
education . leads to the philosophy of constructivism. According to (Burhanudin, 2013) learning . is 
the process of forming understanding. The opinion is supported by Bettencount (1989) who states 
that learning . not only imitating and reflecting on the theory being studied but also forming 
understanding. The process of forming this understanding is due to the activeness of students in the 
learning process. Fisher and Lipson (1986) in research on misconceptions found that in learning. 
involves an active and constructive role. Constructivism had a major influence on misconceptions as 
demonstrated by the many studies on misconceptions. 

The idea of constructivism was put forward succinctly by von Glaserfeld and Kitchener (1987), 
who stated that knowledge is a real construction of activity, which builds cognitive schemes of 
knowledge formed by the structure of conception based on one's experience. In this construction 
process requires the ability to: 1) remember, 2) re-express, 3) compare, 4) distinguish, 5) choose, 6) 
understand, 7) apply, and 8) analyze. In education related to the individual learning process, 
construction begins with building a memory of the concepts learned, then continues by re-expressing 
concepts in their own words until they are able to apply and analyze. This stage certainly 
corresponds to the stage of development of human thinking as conveyed by Piaget who stated that 
cognitive development consists of motor sensory, pre-operational, concrete operations, and formal 
operations. The construction process will also be able to run effectively if it is supported by learning 
media as a means and learning resource. 
 

CONCLUSION 
Philosophy is an overarching truth that is often disputed with the truth of science of a relative nature. 
Because the truth of science is only reviewed in terms of what can be observed by humans. 
Philosophy becomes the source of all human activities or colors all the activities of society and based 
on the experienced life experiences. it is known that mathematics is actually able to raise the problem 
of the concept of everything in philosophy that has been hidden. The problem has to do with 
something that does not have the nature of Ada, both in reality, mind, and possibility. The 
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mathematical approach provides a solution to the problem by using symbolization methods, so that 
things that were previously considered unable to have a visible nature. 
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