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Abstrak. Mathematics is a subject that has an important role in everyday life. Mathematics requires the students to have several basic abilities in mathematics, one of which is the ability to represent mathematics. The ability of mathematical representation is the ability to model or present a problem in other forms such as images, mathematical expressions, and written text (words) so that the students can describe a way of finding solutions to the problems they faced. Having good mathematical representation ability can help students to solve mathematical problems, especially those related to students' daily lives. Therefore why should the ability of mathematical representation need to be trained in schools and the CORE learning model can be an alternative that can be used by the teachers in increasing this representation ability. Connecting, organizing, reflecting and extending are the stages in implementing the CORE learning model. The series of stages can give a positive impact on student development in understanding mathematics and indirectly help the students to practice their mathematical representation ability. In this article, we will examine how the CORE learning model can help the students to improve their mathematical representation ability.

1. Introduction
Learning will involve two activities at once, namely teacher activities and student activities carried out to meet learning objectives. According to Ministry of Education and Culture number 58 of 2016 concerning on Guidelines for Mathematics Subjects, the goal of learning mathematics is not only intended for mastery of mathematics material as a science alone, but to achieve a more ideal goal, namely mastery of the mathematical skills needed to understand the world around and for success in life [1]. In other words, the functions of learning mathematics is as a means to develop life skills. Life skills that can be developed through learning mathematics as stated in Ministry of Education and Culture number 58 concerning Mathematics Subject Guidelines and Ministry of Education and Culture number 21 regarding content standards include (1) using thinking and reasoning skills in problem solving, (2) communicating ideas effectively, (3) have attitudes and behaviors that are in accordance with the values of mathematics and learning, such as adhering to principles, being consistent, upholding density, respecting differences of opinion, being thorough, tough, creative, and open..
Experts continue to develop various approaches, strategies, and learning models to improve students' abilities in mathematics. The learning model chosen is expected to be useful to improve the mathematics learning process in order to improve students' mathematical abilities. In fact, there is no single approach, strategy or learning model that is suitable for fixing all problems in the learning process and applies to all students in the class. Therefore, the use of approaches, strategies or learning models must be more varied so that all kinds of needs and problems can be met and minimized. Accuracy in using approaches, strategies or learning models is at least able to provide opportunities for the students to practice their abilities so that they can achieve the standard of students' mathematical abilities in order to achieve the ultimate learning goal of learning mathematics, namely problem solving. One alternative learning model that can be used is the CORE learning model.
CORE is an acronym for four words that have a unified function in the learning process, namely, Connecting, Organizing, Reflecting, and Extending. These elements are used to connect old information with new information [2], organizing the knowledge that students have obtained previously [3]; re-examining the organizational structure of knowledge that students have shaped [2], and expand knowledge [4]. The CORE learning model was applied by Miller & Calfee in 2004 in learning science combined with reading and writing methods [3]. Although it was originally developed and applied to see the relationship between reading and writing in science learning, the CORE learning model can also be applied to all subjects [2] including mathematics.
Mathematical representation has a central role in teaching mathematics [5]. Studying different kinds of representations will help students to understand mathematical concepts and relationships; communicate their thoughts, opinions and understandings; recognize the relationship between related mathematical concepts; and use mathematics to model and interpret realistic problem situations [6]. Mathematical representation as a means of communication is one of the life skills that is grown through learning mathematics [1]. Therefore why should the ability of mathematical representation need to be trained in students in schools. The CORE learning model can be used as an alternative in practicing the students' mathematical representation skills. The following will be described systematically, by reviewing various literatures on how the CORE learning model can help students develop and improve their mathematical representation ability.     

2. The CORE Learning Model
The learning model is a way that applied to create a learning environment that is able to stimulate the students to be able to learn and interact with existing components in the environment such as teachers and other students [7]. The learning model developed by Miller & Calfee [3] consists of 4 stages, namely connecting, organizing, reflecting, and extending. The stages in CORE learning model are cyclical as illustrated in the following figure.

	[image: ]

	Figure 1. Stages in the CORE learning model [2]



The picture above shows the stages or phases of the CORE learning model. The activities carried out at this stage are described in table 1 below:

Tabel 1. Stage of CORE Model Activities
	[bookmark: _Hlk18795170]Stages of CORE Model
	Activities

	Connecting Knowledge
	· activate the knowledge that students already know before [2]
· relate to what is being or will be studied [4]
· can be done with class discussion method [3]

	Organizing Information
	· the students organize the knowledge that they have obtained from the previous stage which may be redundant [3] so that the principles learned by the students are simpler and have clear boundaries [4],
· can be done by collecting facts and forming an organization of old information / knowledge into new forms [8]
· can be done in groups or individually [3]
· This stage produces knowledge schema which can be illustrated in a chart, table, or concept map.

	Reflecting on Learning
	· students re-examine the organizational structure of knowledge that students have formed in the previous stage [2]
· is done to correct misunderstandings of knowledge that may occur and strengthen the knowledge and can be done in groups [3] can be done by explaining or criticizing content, structures or strategies that students have previously created [4].

	Extending the Experience
	· students get the opportunity to expand the knowledge they already have [4]
· can be done by applying this knowledge to solve a new relevant problem [2].



3. Mathematical Representation
[bookmark: _Hlk48506148]Learning mathematics requires the students to have some basic abilities to carry out and complete mathematical tasks. Some of these basic abilities include problem solving skills, reasoning skills, connecting skills, communication skills, and representation skills [9]. One of the abilities needed in learning materials is the ability of representation. Representations are expressions and mathematical ideas that are presented by the students to reach a solution to a problem they faced [9].
Representation can be observed from various points of view, one of which is that representation is seen as a tool for manipulating mathematical objects in the form of symbols, communicating ideas, and providing conceptual understanding [10]. Mathematics is abstract, to simplify and clarify the solving of mathematical problems, representations play an important role, namely to transform abstract ideas into real concepts, for example with pictures, symbols, words, graphs and others [11].
Keller & Hirsch [12] stated that representation in mathematics learning allows the students to concretize several concepts that can be used to reduce learning difficulties so that mathematics becomes more interactive and interesting which facilitates students to connect cognitively to representations. Meanwhile, Cheng [13] stated that representation is abstract coding and the presentation of information in the form of tables, formal notations, maps, and diagrams.
In general, representations can be classified into three ways, concrete (real manipulative objects or activities), pictorial / representational (pictures, graphs, etc.) and abstract representations (mathematical equations) [5]. Lesh, Post and Behr divided representations used in mathematics education into five types, which include representations of real-world objects, concrete representations, arithmetic symbol representations, language or verbal representations and image or graphic representations [14].

4. Discussion
The following table is a number of research articles that using the CORE model to improve the students' mathematical representation ability. 
Table 2. Summary of Relevant Articles
	
	Author 
	Year
	Subject

	[15]
	Kusrianto S I, Suhito, Wuryanto
	2016
	Junior School Student

	[16]
	Nurmalasari R 
	2019
	

	[17]
	Sofiarum D, Supandi, Setyawati R D
	2020
	



Based on the article above, the results of the research that have been done showes that the CORE learning model has a positive effect on the students' mathematical representation abilities, so that it can be used as an alternative in helping the students to develop and improve the representation abilities.

4.1 CORE Learning Model as an Alternative to Improve Mathematical Representation Ability
Connecting, organizing, reflecting, and extending are elements in the CORE learning model [3] which are cyclical, where each of stage cannot be passed without passing or leaving one previous stage. Each stage of this series of elements is a complement or a enhancement to the previous stage. If these stages are done correctly, it can help the students practice their mathematical representation abilities. 

4.1.1 Connecting. At this stage the students will recall or activate the knowledge / information / topics they have already known [2], then relate it to what they are learning or will learn [4]. So that in the learning process, at this stage the students carry out activities to connect various kinds of concepts. Understanding the linkages or relationships between concepts is needed in making representations in order to solve a problem. By doing this stage, indirectly helps the students in practicing their mathematical representation abilities. This is in line with the statement of Zhang and Linn [18] which stated that representation is a conceptual development tool or resource for modeling by connecting and comparing concepts. 
 
4.1.2 Organizing. At this stage the students organize the knowledge that they have obtained from the previous stage which may be redundant [3] so that the principles learned by the students are simpler and have clear boundaries [4]. By doing this stage, the students will get used to organizing the knowledge they have, so this stage also plays an important role in improving students' mathematical representation abilities. Because the representation itself is just a series of symbols and the representation will come alive when learners map these symbols into a mathematical sense[10]. This mapping is a two-way street that allows the students to communicate ideas more efficiently and allows the students to recognize and interpret what ideas are communicated by symbols [10].

4.1.3 Reflecting. At this stage the students explain or criticize the content, structure, and knowledge strategies they have obtained in the previous stage [4]. The students will deposit what they have just learned as a new structured knowledge which is an enrichment or revision of previous knowledge. So at this stage the students are given the opportunity to straighten out and correct any misunderstandings they might have done before. By doing this stage helps the students to train and improve their representation abilities.
 
4.1.4 Extending. At the extending stage, the students are given the opportunity to use the knowledge that has been synthesized in the previous stages and applied to something new [2]. This stage is the determining stage whether the knowledge that the student has properly understood or not and indirectly this stage also helps the students in training and improving their representation abilities. 

Based on the discussion above, it can be concluded that the CORE learning model can be used as an alternative in improving the nstudents' mathematical representation skills which can be described through the following scheme
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	Figure 2. The CORE model as an enhancing alternative
students' mathematical representation ability


	
4.2 The Implementation of CORE Model in Learning
As previously stated that CORE learning model can be used as an alternative in improving the students' mathematical connection abilities. In its application, it must be ensured that each stage is carried out properly, so that the students' mathematical connection abilities can be trained properly as well. The following is an example of the application of CORE model in learning that might be a reference for teachers or other parties who want to use the CORE model, described in table 3. 

Table 3. The Application of CORE Model in Learning
	Tahap
	Kegiatan

	Preliminary
	Appreciation & Motivation:
The teacher provides an introduction about the importance of learning the topics that they will study on that day by providing some examples of applications or benefits of the topics studied in the students' daily lifes.

	Main
	· Connecting: The teacher reminds the previous topic related to the topic to be studied by asking questions to provoke the students' memory, then connecting it with the topic they will study.
· Organizing: The students organize the knowledge obtained at the connecting stage (can be written in table form).
· Reflecting: The students are given the opportunity to reflect by checking what they have written in the LKS organizing stage and writing the results of the reflection in their own language on the LKS. Or apply and use this knowledge to solve a problem the teacher presents.
· Extending: The students use/ apply the concepts they have learned by solving a new relevant problem.

	Closing
	The teacher guides the students to make conclusions from the learning activities that have been carried out and provides confirmation of what has been learned. 


5. Conclusion
Mathematical representations have an important role in learning mathematics, by studying various kinds of representations will help the students to understand the mathematical concepts and relationships; communicate their thoughts, opinions and understandings; recognize the relationship between related mathematical concepts; and use mathematics to model and interpret the realistic problem situations. The series of stages in the CORE learning model has a positive impact on the development of students' mathematical representation abilities. So that the CORE learning model is an alternative that can be applied by the teachers in the classroom to train the students' mathematical representation anility. Having good representation ability can help the students to solve math problems.
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