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Abstract. This study aims to improve the mathematical communication and
learning outcomes of junior high school students by implementing the CORE
(Connecting, Organizing, Reflecting, and Extending) learning model. Mathemat-
ical communication refers to five aspects: representation, listening, reading, dis-
cussion andwriting. This type of research is a classroom action research conducted
at SMP Negeri 1 Jombang in class VIII and carried out in 2 cycles. The results
showed that the mathematical communication in the first cycle, the percentage of
the representation aspect was 57.81% in the medium category, while the second
cycle was 82.81% in the high category. The listening aspect in the first cycle was
56,25% in the medium category, and in the second cycle, it was 78,13% in the
high category. The reading aspect in the first cycle is 50% in the medium category,
and in the second cycle, it is 87.5% in the high category. The discussion aspect
in the first cycle was 48.38% in the low category, and in the second cycle, it was
84.38% in the medium category. The writing aspect in the first cycle was 62.5%
in the medium category, and in the second cycle, it was 92.19% in the high cat-
egory. The average learning outcome in the first cycle is 68.69 and in the second
cycle is 86. Therefore, the application of the CORE model is very effective in
improving mathematical communication skills and learning outcomes. Teachers
are expected to modify and integrate the CORE model with STEM and think
critically and creatively.
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1 Introduction

The transformation ofmathematics learning is very dynamic and developing. The current
teaching process prioritizes student interaction and activity [1, 2]. Students are given
a more contextual stimulus and demand to think more critically and creatively. The
development of the learning model also adjusts to the object and learning objectives.
Teachers are expected to be able to design the rightmodel during learning so that students
can become a priority and become the centre of teaching goals [3–5].

The importance of building students’ mindsets to convey ideas during the process
and problem-solving. It aims so that students can independently explore their abilities.
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Each student has different characteristics and abilities, especially during the learning
process. Mathematical communication is one of the abilities possessed by every student.
Mathematical communication skills are related to student’s ability to convey ideas in the
form of others in the classroom.

In [6, 7] that the indicators of students’ mathematical communication in learning
consist of 1) students’ ability to express mathematical ideas in writing, orally and able
to represent visually; 2) the ability to understand, analyze, interpret, and evaluate math-
ematical ideas in writing, verbally and visually; 3) the ability to use terms, symbols,
and mathematical notation to describe ideas and represent the relationship between
mathematical concepts embodied in mathematical models.

Mathematical communication skills are important when learning is carried out in
groups or in discussions. Where students will be required to convey, explain, describe,
listen, write and work together so that students gain a good understanding. According to
[8, 9], mathematical communication has several indicators, including 1) stating math-
ematical statements related to everyday life events; 2) stating the mathematical model
in writing and orally in the form of pictures and tables as well as algebraic expressions;
3) explain the mathematical model or mathematical pattern that has been made in writ-
ing and orally; and 4) ask questions about the conditions given along with the reasons.
Therefore, mathematical communication is closely related to the CORE learning model,
especially the Organizing stage, where each student is required to interact with other
students when conveying ideas and presenting the results of the answers.

Based on the initial observations made at SMPN 1 Jombang in class VIII-C, teachers
still dominate learning. There is still no active interaction between teachers and students
in the learning process. The lack of students who answer the questions given by the
teacher means that only certain students respond. Students have not been able to provide
verbal feedback on questions given by the teacher. Students are more likely to pay less
attention to the explanations given by the teacher, and students are less likely to write
notes on the blackboard. The teacher does not provide an innovative learning model
during the learning process. Teachers tend to apply conventional lecture or learning
methods. In addition, based on the results of the document regarding the mathematics
learning outcomes of class VIII students, the learning mastery is still around 45.2% in
the material tangent to the outer and inner circles. Students still have many difficulties
and tend not to understand the material tangent to a circle.

Referring to the problems above, students’ mathematical communication becomes
the main priority that is solved during learning. The application of the CORE learn-
ing model can be an alternative learning model that can improve mathematical com-
munication and mathematics learning outcomes. The CORE (Connecting, Organizing,
Reflecting, and Extending) learning model is a learning model that can increase student
activity, especially mathematical communication activities. The stages of the CORE
learning model emphasize more on the ability of students to interact personally and in
groups, the ability of students to organize ideas in writing and orally, the ability to under-
stand information, carry out reflection activities on what has been done and strengthen
the knowledge gained and integrated with prior knowledge [10–12].

According to [13, 14] the CORE learning model consists of several steps, including
1) the teacher asks students questions about the material to be studied, which is related
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to everyday life; 2) the teacher guides the students to organize the ideas they have
previously; 3) the teacher facilitates students to reflect on the material and review the
results of the discussion during the learningprocess, and4) the teacher guides the students
to expand the material according to the ability of each student.

This study aimed to improve mathematics communication skills and learning out-
comes through the CORE (Connecting, Organizing, Reflecting, and Extending) learning
model for junior high school students. The aspects of mathematical communication in
this study consist of aspects of representation, listening, writing, discussion, and reading.

2 Research Method

This research is a classroom action research. Characteristics of classroom action research
are more on research conducted to overcome problems and improve the learning process
to improve the teaching quality in the classroom. Thus, classroom action research begins
with problem identification, giving action, observing, and reflecting. According to [15]
This research was conducted on class VIII-C students at SMPN 1 Jombang, with 16
students consisting of 10 female and six male students.

This research has four stages in each cycle, namely the stages of planning, implemen-
tation, observation, and reflection. However, before the pre-cycle, get an initial picture
to identify problems that occur in the learning process. This research was carried out in
2 cycles adopted from Kemmis and Taggart.

The research instrument consisted of a mathematical communication observation
sheet and a test sheet for learning mathematics results while applying the CORE learn-
ing model. The aspects of mathematical communication seen in this study consist of
representation, listening, reading, discussion, and writing. While the results of learning
mathematics seen from the test on the material tangent to a circle.

Data collection techniques in this study include: observation methods, interview
methods, tests and documentation. The data analysis technique refers to the indicators
of the success of this study seen from the ability of mathematical communication and
mathematics learning outcomes through the application of the CORE learning model. In
this study, students’ mathematical communication skills in every aspect of representa-
tion, listening, reading, discussion, and writing were at a high level. Namely, the average
mathematical communication was 75%.Mathematical communication skills are divided
into three levels: high, medium, and low. Determination of the level of students’ mathe-
matical communication skills is based on the score of each aspect. The assessment score
is shown in Table 1.

This study’s learning outcomes were the circle material’s cognitive aspects using the
CORE learning model. The completeness of mathematics learning outcomes refers to
the Minimum Completeness Criteria determined by the school, namely student scores
≥80 and class average, namely class average ≥85.

3 Result

Classroom action research has been conducted at SMPN 1 Jombang in class VIII to
improve mathematical communication and mathematics learning outcomes through
applying the CORE learning model. Mathematical communication refers to several
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Table 1. Mathematical Communication Score in the application of the CORE Learning Model

Skor Representation Listening Reading Discussion Writing

1 Does not show
pictures, tables,
or diagrams in
the answers

Students do not
respond when
there are
questions

I cannot
understand the
meaning of the
question

Not following
the discussion
that the group
has done

Do not make
notes of the
results of the
answers or
group
discussions

2 Just give a few
pictures, tables,
and diagrams in
the answers

Giving a
response but not
following the
question given

Only a little
can be
understood
from the
content of
readings and
questions

Only slightly
involved in
group
discussion

Just make a few
notes of the
meeting and the
results of group
discussions

3 Provide
pictures, tables,
and diagrams in
the answers but
not yet correct

Respond
correctly but
takes a long time

Able to
understand
most of the
meaning of the
question

Participate in
group
discussions but
tend to be less
active

Make notes
from the results
of meetings and
group
discussions but
not
systematically

4 Provide
pictures, tables,
and diagrams
on answers
entirely and
correctly

Give a fast
response, and
the answer is
correct

Able to
understand all
the meaning of
the question
and able to
convey ideas

Actively
participate in
the group
discussion
process

Make notes
systematically
about the results
of meetings and
discussions.

aspects, namely, representation, listening, reading, discussion, and writing in the
2021–2022 school year.

While applying the CORE learning model, the researcher provided material on the
tangent lines of the outer and inner circles. Students are given several examples of
contextual problems to connect their experiences to the material (Connecting stage).
Furthermore, students were formed into four groups, where each group consisted of 4
students who were heterogeneous in terms of mathematical ability. Each group is given
a contextual problem that needs to be solved as a group (organizing stage). The results
of group discussions are presented alternately in front of the class, and other groups
respond to the results given by the presenter (Reflection stage). Furthermore, finally,
each student is allowed to convey the results of the summary of the material they have
with a conclusion (Extending stage).

During the discussion and presentation, the researcher made observations about
students’ mathematical communication skills which were viewed from several aspects,
namely representation, listening, reading, discussion and writing. The researcher gave a
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score to each student following theguidelines for assessingmathematical communication
skills. In addition, the researcher also conducted several questions and answers to several
students who presented the results of group answers to get a descriptive description of
mathematical communication skills.

3.1 Class VIII Students’ Mathematical Communication Skills Through
the Application of the CORE Learning Model

The improvement of mathematical communication skills of class VIII students as many
as 16 people through the application of the Connecting, Organizing, Reflecting and
Extending (CORE) learning model by comparing the results in cycle one and cycle two
on the representation aspect shown in Fig. 1.

Based on Fig. 1, the percentage of each score on the representation aspect of students’
mathematical abilities from cycles 1 and 2 has increased. In cycle 1, many students got a
score of 1 of 12.5%, many got a score of 2 of 56.25%, many got a score of 3 of 18.75%,
and many got a score of 4 of 12.5%. While in cycle 2, many students got a score of
1 of 0%, and many got a score of 2 of 12.5%. Many got a score of 3 of 43.75%, and
many got a score of 4 of 43%. This shows that applying the CORE learning model can
improve students’ mathematical communication skills in the representation aspect very
well because, in the second cycle, there are no students who get a score of 1.

Mathematical communication skills in the listening aspect through the COREmodel
from cycles 1 and 2 are shown in Fig. 2.

Based on Fig. 2, the percentage of each score on the listening aspect of students’
mathematical abilities from cycles 1 and 2 has increased. In cycle 1, many students got
a score of 1 of 18.75%, many got a score of 2 of 50%, many got a score of 3 of 18.75%,
and many got a score of 4 of 12.5%. While in cycle 2, many students got a score of 1 of
6.25%, many got a score of 2 of 18.75%, many got a score of 3 of 31.25%, and many got
a score of 4 of 43.75%. This shows that applying the CORE learning model can improve
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Fig. 1. Improved Mathematical Communication Ability Aspects of Representation in Cycles 1
and 2
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Fig. 2. Improving Listening Aspects of Mathematical Communication Skills in Cycles 1 and 2

students’ mathematical communication skills in the listening aspect quite well because
there are still students who get a score of 1 as much as 1.

Mathematical communication skills in the reading aspect through the CORE model
from cycles one and two are shown in Fig. 3.

Based on Fig. 3, the percentage of each score on the reading aspect of students’
mathematical communication skills from cycles 1 and 2 has increased. In cycle 1, many
students got a score of 1 of 43.75%, many got a score of 2 of 18.75%, many got a score
of 3 of 31.25%, and many got a score of 4 of 6.25%.While in cycle 2, many students got
a score of 1 of 0%, many got a score of 2 of 6.25%, many got a score of 3 of 37.50%, and
many got a score of 4 of 56.25%. This shows that the application of the CORE learning
model can improve students’ mathematical communication skills in the representation
aspect very well because, in the second cycle, there are no students who get a score of
1, and a significant increase in the number of students who get a score of 4 in cycle 2.

In the discussion aspect, mathematical communication skills through the CORE
learning model from cycles 1 and 2 are shown in Fig. 3.
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Fig. 3. Improved Mathematical Communication Ability Reading Aspects in Cycles 1 and 2
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Fig. 4. Improved Mathematical Communication Ability Discussion Aspects in Cycles 1 and 2

Based on Fig. 4, the percentage of each score on the discussion aspect of students’
mathematical communication skills from cycles 1 and 2 has increased. In cycle 1, many
students got a score of 1 at 25%, a score of 2 at 56.25%, a score of 3 at 18.75%, and
many students got a score of 4 at 0%. While in cycle 2, many students got a score of 1
of 0%, many got a score of 2 of 12.5%, many got a score of 3 of 37.50%, and many got
a score of 4 of 50%. This shows that the application of the CORE learning model can
improve students’ mathematical communication skills in the discussion aspect very well
because, in the second cycle, there are no students who get a score of 1, and a significant
increase in the number of students who get a score of 4 in cycle 2.

Finally, mathematical communication skills in the writing aspect through the CORE
learning model from cycles 1 and 2 are shown in Fig. 5.

Based on Fig. 4, the percentage of each score on the writing aspect of students’
mathematical communication skills from cycles 1 and 2 has increased. In cycle 1, many
students got a score of 1 of 0%, a score of 2 of 50%, a score of 3 of 50%, and a score of 4
of 0%. While in cycle 2, many students got a score of 1 of 0%, many got a score of 2 of
0%, many got a score of 3 of 31.25%, and many got a score of 4 of 68.75%. This shows
that the application of the CORE learning model can improve students’ mathematical
communication skills in the writing aspect very well because, in the second cycle, there
are no students who get a score of 1, and a significant increase in the number of students
who get a score of 4 in cycle two which exceeds 50%.

The overall improvement in mathematical communication skills compared between
cycle one and cycle 2 in each aspect of each category is shown in Fig. 6.
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Fig. 5. Improved Mathematical Communication Ability Writing Aspects in Cycles 1 and 2
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Fig. 6. Improving Mathematical Communication Skills through the CORE Learning Model

Based on Fig. 6, the mathematical communication ability, which refers to the rep-
resentation aspect, has increased from cycles 1 to 2. Where in cycle one, the students’
representation results are 57.81% or moderate category, while in cycle two, it is 82.81%
or category tall. This indicates an increase of 25%. This means that applying the CORE
learning model is very good in improving students’ representational abilities.

The students’ mathematical communication ability, which refers to the listening
aspect through the application of the CORE model, shows that in the first cycle, the
percentage is 56.25% or the medium category, and in the second cycle, it is 78.13% or
the high category. This shows that students’ listening ability has increased by 21.88%
during the application of the CORE learning model.

Mathematical communication ability refers to the reading aspect through the appli-
cation of the CORE model that in cycle one, it is 50% or in the medium category, and in
cycle two, it is 87.50%. This shows that applying the COREmodel can increase students’
reading ability by 37.50%. The CORE learning model applied to class VIII students can
develop and improve reading skills, especially at the Organizing stage.

Mathematical communication ability, which refers to the discussion aspect through
the application of the CORE model in cycle 1, is 48.44% or low category, while in cycle
two, it is 84.38% or high category. The increase in mathematical communication skills
in the discussion aspect through the CORE learning model from cycle 1 to cycle 2 is
35.94%. This shows that the Organizing and Reflecting stages of the CORE learning
model can improve students’ communication skills in the discussion aspect.

The mathematical communication skills of students who refer to the writing aspect
through the application of the CORE model show that in the first cycle, the percentage
is 62.50% or the medium category, and in the second cycle, it is 92.19%, or the high
category. This shows that students’ writing ability has increased by 29.69% during the
application of the CORE learning model.

Overall, that through the application of the CORE learning model students’ math-
ematical communication skills have increased. This is because at the organizing stage,
where each student interacts personally or in groups to convey ideas during problem solv-
ing. In addition, students also experienced an increase in mathematical communication
when presenting answers in front of the class and when conducting class discussions.



The CORE Learning Model in Improving Mathematical Communication 433

Table 2. Learning Outcomes Through Application of the CORE Model.

cycles
∑

Learners

∑
PD

Complete
Prosentase (%)

∑
PD

Not Complete
Persentage (%)

1 16 6 37.5% 10 62.5%

2 16 11 68.75% 5 31.25%

3.2 Mathematics Learning Outcomes of Class VIII Students Through
the Application of the CORE Learning Model

Mathematics learning outcomes analyzed in this study are cognitive aspects. The results
of the analysis on cognitive aspects during the application of the CORE learning model
by comparing the completeness in cycle one and cycle two are presented.

Based on Table 2, there is an improvement in the analysis of mathematics learning
outcomes based on the tests given in cycle one and cycle 2. Mathematics learning out-
comes in the cognitive aspect in cycle 1 through the implementation of learning through
the CORE model on 16 students there are six students in the complete category and
ten students in the incomplete category so that the percentage of classical complete-
ness is 37.5%. In cycle 2, there were 11 students in the complete category and five in
the incomplete category, so the percentage of classical completeness was 68.75%. The
average student learning achievement in cycle 1 is 68.69, while the average learning out-
come in cycle 2 is 86. This indicates that the CORE learning model effectively improves
mathematical communication skills and student learning outcomes.

Based on the research results above, the CORE learning model effectively improves
students’ mathematical communication skills, especially in representation, reading, dis-
cussion, writing, and listening. This follows research [16, 17] that the CORE model
emphasizes more on student activities, especially during discussions. Students interact
more with peers to exchange ideas and ideas. Furthermore, in developing mathematical
communication skills during learning, of course, the teacher has an essential role so that
students can explore it optimally, which is associated with critical thinking processes
and creative thinking [5, 11, 12].

4 Conclusion

Based on the study’s results, it was shown that the application of the CORE learning
model could improve mathematical communication skills and learning outcomes of
junior high school students. The average mathematical communication ability in cycle
1 is 55% or the medium category, while in cycle 2, it is 85% or in the high category, so
the increase in mathematical communication skills is 30%. The average student learning
outcomes in cycle 1 are 68.69, while the average learning outcomes in cycle 2 are
86. This indicates that the CORE learning model effectively improves mathematical
communication skills and student learning outcomes.
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