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The development of students' adaptive reasoning is a critical aspect of mathematics
education, especially in preparing students to solve complex, real-world problems. The
purpose of this study is to explore the effectiveness of the Connected Mathematics
Project (CMP) model in improving the adaptive reasoning of Class X students at SMK
PP Negeri Kutacane. This study used a classroom action research approach, conducted
over two cycles, each consisting of three meetings (6x45 minutes). Each cycle included
four stages: planning, action, observation, and reflection. In Cycle I, the CMP model
was implemented, and students worked on problems that encouraged adaptive reasoning.
Cycle II followed the same structure, with continued use of the CMP model and a focus
on evaluating student progress. The results showed a significant improvement in student
learning outcomes, with the class average increasing from 53.71 in the pre-cycle to 61.38
in Cycle I and 84.19 in Cycle II. The percentage of learning completeness also improved,
from 9% in the pre-cycle to 47.61% in Cycle I and 83.33% in Cycle II. This indicates
that the CMP model effectively enhanced students' adaptive reasoning. The study
concludes that the CMP model is a promising method for improving students'
mathematical reasoning and learning outcomes, but further research is needed to explore
its broader applications in other educational contexts.
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INTRODUCTION

Based on Wasis & Sri (2022), namely regarding the national education system, education is a
conscious effort that has been planned in realizing learning activities or learning processes so
that students are active in developing their own potential by having spiritual, religious, self-
control, intellectual, noble moral strength, and the abilities needed by themselves, many people,
the nation or the state. This is also in line with the justification of (Farida Et al (2023;
Fathurrohman, Muhammad 2017) who emphasize the need for learning based on four pillars,
namely learning to know, learning by acting or doing (learning to do), learning to be yourself
independently (learning to be), and learning to live together (learning to live together).
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Referring to the four pillars above, giving birth to learning is often sought so that its model is
developed, because basically education is not just something that is not moving or fixed, but
something that is dynamic with continuous change or improvement. Changes can be made with
teaching methods, books, tools, or learning materials. One example for the field of study of
students in schools, namely mathematics. In mathematics at school, it is inseparable from
students' adaptive reasoning.

Adaptive reasoning, which is an important component of mathematical thinking, refers to the
ability to analyze, interpret, and adapt solutions when faced with complex and unfamiliar
problems. These skills are essential for students to develop flexible thinking and problem-
solving skills, which are highly needed in academic and real-world applications. However, there
are significant challenges in developing adaptive reasoning in students, especially in Indonesia.
Recent studies, such as the TIMSS 2023 report, show that Indonesian students' reasoning skills
in mathematics are still below the international average. Specifically, Indonesia ranks low in
reasoning skills, ranking 36th out of 48 countries (Hadi, 2019; Utomo, 2018). This gap is largely
due to traditional teaching methods that emphasize memorization rather than critical thinking
and adaptive reasoning. Teachers also face difficulties in engaging students in problem-solving
tasks that require justification and reasoning, as confirmed by observations at SMK PP Negeri
Kutacane. In its standards, NCTM provides five competency standards, namely problem-
solving skills, communication skills, connection skills, reasoning skills, and finally
representation. Then (Jamiah & Yulis, 2020; Yagqin, Ainul et al, 2020) stated that the purpose
of learning mathematics is to form students' own abilities which are reflected through the ability
to think critically, logically, systematically and have an objective, honest, disciplined attitude
by solving a problem, be it in mathematics or in other subjects and in everyday life. And in line
with the statement (Krisnadi & Elang, 2022; Rohmah, Siti Nur 2021) said that mathematics is
a deductive and structured science. It contains mathematical concepts that are arranged
hierarchically, structured, logically and systematically with the most complex concepts to use
deductive thinking patterns. By obtaining a deductive mindset, students must also have good
reasoning skills. From several opinions that we have seen above, it can be concluded that the
utilization and development of students' reasoning abilities is something important for learning
mathematics in schools. However, in real life, students' mastery of these reasoning abilities is
very difficult to achieve just like that. Based on the results of observations that I have conducted
at SMK PP Negeri Kutacane, Southeast Aceh Regency, I interviewed one of the mathematics
teachers in class X, namely Mrs. Vera Khairani, S.Pd., who said that "students' abilities in
learning are still low, for example from the results of the test on the geometry of solid shapes
taken every year, there are still many students who are below the KKM, which is 75%. Students
do not understand and find it difficult to learn about mathematics, especially material on
mathematical reasoning". Students tend not to understand where the results that have been
obtained from the mathematical problems come from.

In addition, the learning model provided is not quite right so that when students are given
questions that are slightly different from the examples given and must provide logical and
precise reasons for the answers they give, many students complain and have difficulty solving
them. Math problems seem to be a big problem for students, because in previous learning
students are rarely faced with problems like this. This is also confirmed by the teacher, that
students often have difficulty solving reasoning questions such as questions in the form of
statements "Why?", "Give a reason!" and questions like this require student creativity to explain
the question. This type of question is also an example of an adaptive reasoning question.

Based on the facts above, students have relatively low achievements in mathematical abilities,
one of which is adaptive reasoning abilities. The low adaptive reasoning ability of students is
because students are less able to understand learning so that there are many obstacles in
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learning, among the factors that are the basis for obstacles in student learning is the learning
itself.

With this, the importance of adaptive reasoning abilities, learning efforts are needed that use
approaches or learning models that can provide opportunities by encouraging students to
practice their adaptive reasoning abilities. In this case, one alternative solution to foster students'
adaptive reasoning abilities is to use the Connected Mathematics learning model. One
promising solution to overcome this challenge is the Connected Mathematics Project (CMP)
model. CMP is designed to help students connect mathematical concepts to real-life situations,
which encourages deeper understanding and development of reasoning skills. This model
emphasizes inquiry-based learning, problem solving, and collaborative activities, which can
stimulate adaptive reasoning by challenging students to think critically and creatively. Research
has shown that CMP significantly improves students' mathematical reasoning and problem-
solving abilities, making it an effective tool in improving adaptive reasoning. The Connected
Mathematics model is to help students and teachers develop knowledge in mathematics,
reasoning, skills, understanding, self-awareness and appreciation of the enrichment of the
relationship between parts of mathematics and other materials. Connected Mathematics
emphasizes students' ability to use mathematical tools, sources, procedures, knowledge, and
ways of thinking by making sense of new situations (Harisuddin, 2019). Based on the problems
above, it can be seen that there is a relationship between the Connected Mathematics Project
learning model and students' adaptive reasoning abilities. So that the researcher conducted a
study of the material on "Efforts to improve students' adaptive reasoning abilities at SMK PP
Negeri Kutacane, Southeast Aceh Regency through the Connected Mathematics Project (CMP)
model". The main objective of this study was to investigate the effectiveness of the CMP model
in improving the adaptive reasoning abilities of Class X students at SMK PP Negeri Kutacane.
Through this study, it is expected to show how the CMP model can improve students'
mathematical reasoning and overcome the challenges faced by traditional teaching methods, by
providing a more dynamic and interesting learning experience.

METHOD

This research is a research conducted in the classroom (Classroom Action Research). This
research uses the Classroom Action Research (CAR) method which consists of two cycles,
namely cycle I and cycle II. Each cycle has four main stages, namely planning, implementation,
observation, and reflection.

The participants of this study were class X students of SMK PP Negeri Kutacane in the
2024/2025 academic year. The total number of participants was 30 students consisting of 1
class in the even semester of the academic year. Furthermore, the instruments used in this study
include:

1. Questionnaire. The questionnaire was given to students at the end of each cycle to determine
students' attitudes towards the application of the Connected Mathematics Project (CMP)
model used in learning.

2. Observation Sheet. Used to monitor student activities during learning and to assess whether
students are actively involved in each stage of learning.

3. Test. A written evaluation test was given to students at the end of each cycle to measure the
improvement of students' adaptive reasoning abilities.

The steps of this research were carried out in two cycles, each consisting of three meetings
(each meeting lasted 45 minutes). The steps of this research are as follows:
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1. Cycle I

a. Planning: Preparing a learning implementation plan using the CMP model with the
material of spatial geometry (cubes and cuboids).

b. Implementation: The implementation of learning begins with providing basic knowledge
about spatial geometry. Then students carry out collaborative activities in groups,
following the CMP model to solve the existing problems. At the third meeting, students
are given an evaluation to measure their understanding and reasoning.

c. Observation: During the learning process, the researcher observes student activities
through observation sheets.

d. Reflection: After cycle I, learning outcomes are evaluated. The results are compared with
the objectives set, whether there is an increase in students' adaptive reasoning abilities.

2.Cycle I

a. Planning: Planning further learning by improving strategies based on reflection on cycle
L

b. Implementation: Same as cycle I, but with some improvements in learning strategies.
Students are again given the opportunity to learn through the CMP model and given a
final evaluation.

c. Observation: Observation is continued using observation sheets to monitor student
involvement during learning.

d. Reflection: At the end of cycle II, an evaluation was carried out on the improvement of
students' adaptive reasoning abilities.

Furthermore, data collection techniques in this study include:

1. Questionnaire Method. To measure students' attitudes and views on learning implemented
through the CMP model.

2. Test Method. To measure the improvement of students' adaptive reasoning abilities
through evaluation tests given at the end of each cycle.

3. Observation Method. To observe student activities during the learning process.

4. Documentation Method. To collect evidence in the form of photos or notes related to the
implementation of learning.

As for the data analysis in this study, it was obtained in the following ways:

1. Questionnaire Data Analysis. Questionnaire data was analyzed to determine students'
responses to learning using the CMP model.

2. Observation Sheet Analysis. The results of the observations were analyzed to determine
the extent to which students were actively involved in the learning process.

3. Test Result Analysis. The results of individual tests and class tests were calculated using
the following formula to calculate the passing rate:

a. Individual Passing: Declared passing if the value obtained by the student is greater
than or equal to the specified KKM (75).

b. Classical Passing: Calculated using descriptive percentage analysis, through the
formula:

Classical Passing = %xlOO%
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Description:
S = Total number of students
j = Number of students studying individually
% = Percentage level achieved
4. Success Indicators: Learning success is said to be achieved if:
a. The average student score is > 75 and
b. At least 85% of students in the class get a score of > 75.

The improvement of students' adaptive reasoning is measured based on the results of
evaluation tests and observations of student involvement in learning using the CMP
model.

RESULTS AND DISCUSSION
Results

Based on the research objectives that have been set, namely to improve the adaptive reasoning
abilities of class X students of SMK PP Negeri Kutacane through the application of the
Connected Mathematics Project (CMP) model, the results of this study can be explained in two
cycles that were carried out.

1. Pre Cycle

Before the research began, an interview was conducted with Mrs. Vera Khairani, S.Pd, a grade
X mathematics teacher at SMK PP Negeri Kutacane. From the interview, it was found that
mathematics is a very difficult subject for students, and the mathematics learning process at this
school is still felt to be far from expectations. Several inhibiting factors are students' lack of
focus in following the lesson, students' tendency to talk to their deskmates, and students'
confusion when given questions so that many cheat without understanding the steps to solve
them. The method often used by teachers is the lecture method, which turns out to be not
effective enough in improving students' mathematical reasoning abilities. This shows that there
is a need to improve the learning methods used to better support the development of students'
adaptive reasoning.

2. Classroom Action Research Analysis Cycle 1

In the first cycle, learning planning was carried out by compiling a Learning Implementation
Plan (RPP) that focused on learning the geometry of spatial shapes, especially calculating the
area and volume of cubes. Learning implementation was carried out using the Connected
Mathematics Project (CMP) model. Based on observations during cycle I, the following results
were found:

a. Planning

In cycle I, the researcher has prepared: A learning implementation plan with indicators of
success in the research, Facilities and supporting tools that will be needed in the research and
Instruments to be able to record and analyze each process and the results of each action.

b. Implementation in Action

The first cycle has been carried out on November 9, 10, and 12, 2024 for 2 x 45 minutes. The
learning model that will be used is the Connected Mathematics Project (CMP) model. The
learning process in this meeting was carried out first with students praying together before
carrying out the learning and then the teacher took attendance of the students. After that, the
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teacher conveyed the main title of the discussion material in the learning with indicators in the
Learning Implementation Plan (RPP) in Cycle I. The main topic of the material studied was
calculating the Area and Volume of a cube. And the researcher motivated the students so that
the students were enthusiastic about learning and provided apperception to remind them of the
material on the cube. By reminding them of the material that had been studied, the researcher
asked the students and the students participated in answering questions posed by the researcher.
The researcher also provided an opportunity for students who did not understand and the
researcher would repeat the explanation of the material that had not been understood by the
students sufficiently. Then the researcher asked the students to create study groups that had
been created randomly by the researcher. After all the students got a group, the researcher
explained how to work in groups and students were advised to be responsible for their
respective groups. The researcher distributed the question sheets to students in each group to
be studied together with their group. The classroom atmosphere seemed active when each group
understood the questions so that only a few students did not discuss and they tried to understand
and ask each other questions, so that many talked and some joked with other group members
until the researcher also gave directions again about how to work and responsibilities in each
team. The students who spoke and the students who joked began to understand and comprehend
and follow the discussion seriously. The class that previously seemed crowded with many
telling stories and joking now turned into a conducive one so that the discussion went well. The
researcher told the students that in each group there should be a series of activities such as the
steps that had been given by the researcher. The researcher gave directions to the students so
that all group members must participate in the discussion. The researcher provided guidance to
each group that had difficulty in doing the exercises if necessary and the group leader and group
members presented the results of their group or informed the researcher if there were obstacles
experienced by their group, after the specified time was up, the researcher asked the group
leader to come forward as a representative of his group to present the results of his discussion.
The researcher gave other groups to respond or ask questions to the group that was presenting
their group results. The researcher gave appreciation to students who had presented their
discussion results. The researcher told the groups to return to their seats. When all presentations
were complete, the researcher gave an evaluation test to students to be done individually. After
that, the researcher ended the lesson and the researcher asked the students to read a prayer and
the researcher closed the learning by reading Basmallah and saying greetings and greetings
were answered by all students.

The conclusion of the learning carried out, students were divided into groups that had been
determined randomly, and each group was given questions that had to be discussed together.
Although the classroom atmosphere became more active after the direction and clarification
from the researcher, there were still some obstacles, including students who did not participate
actively and often diverted attention. However, even so, there were some students who began
to dare to give opinions and ask questions.

c. Observation Results Cycle I

The results of observations obtained by researchers in cycle I are as follows: Students are not
making maximum use of the time provided, not all students are active in giving their opinions
and are still shy to ask their friends in the group when the discussion is taking place, so that
only a few students dare to explain verbally to their friends and only a few dare to ask the
researcher and when students answer questions in a hurry so that there is no time to discuss
with their respective groups so that they rely on their own answers, sometimes many of their
answers are wrong.

Thus, the observation results show that although there is an increase in student participation,
there are still many students who do not make maximum use of their time. Some students are
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still embarrassed to ask questions or give opinions during group discussions. There are also
some students who prefer to answer questions in a hurry without sufficient discussion with their
group, which leads to less precise answers.

d. Reflection Results on Cycle I

In the implementation of learning using the Connected Mathematics Project model in cycle I,
there are still many shortcomings that must be corrected by researchers. Based on the data
obtained, researchers and teachers need to hold discussions so that they can draw conclusions
about things that have not been achieved in cycle I and need to be fixed, namely: 1. Student
cooperation in their groups has not been achieved as expected, so that their discussion activities
have not run smoothly as expected, 2. There are still many students who are busy themselves
and many students talk to other groups and many students are less brave to ask researchers so
they are less active in giving their opinions or less brave in commenting on their friends'
answers. Only a few students are starting to dare to ask and give their opinions. 3. The allocation
of time is not perfectly organized, so students feel that the time given by the researcher is not
enough. 4. The explanation given by the researcher to students is still incomplete, so that
students do not understand the material given by the researcher. 5. The learning outcomes of
students in cycle I have not all achieved the success indicators expected by the researcher. In
cycle I that has been carried out by the researcher, the results are not optimal so that cycle II is
needed.

In conclusion, based on reflection after cycle I, there are several problems that need to be fixed
in the next cycle. Among others:

a. Cooperation between students in groups is not optimal, which causes discussions to not run
smoothly.

b. Some students still tend to talk to their group mates without focusing on the discussion
material.

c. The irregular allocation of learning time causes some students to feel that the time available
is not enough.

d. The explanation of the material given by the researcher is still not complete enough, so that
some students find it difficult to understand the material.

3. Cycle II Research Analysis

Based on the reflection and analysis of the first cycle, improvements were made in the second
cycle by preparing a more mature plan. The second cycle was carried out on November 16, 17,
and 19, 2024, using the same time (2x45 minutes per meeting).

a. Planning

With the second cycle, researchers and mathematics teachers at SMK PP Negeri Kutacane
together prepared: Plans for implementing their learning with better research success indicators
than the previous cycle, Facilities with supporting facilities needed in the classroom when
learning takes place. And provide instruments to record and analyze the research process with
the results of its actions.

b. Implementation of action

The results of the research in cycle I can be seen that the target of this research has not been
maximally successful so it needs to be continued to cycle II. When cycle I was not optimal so
it will be improved in cycle II. Cycle II was carried out on November 16, 17 and 19, 2024 with
a time allocation of 2x45 minutes at each meeting. Learning was carried out using the
Connected Mathematics Project model and the learning process in cycle II began with students
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praying before studying and continued by the researcher by taking attendance of students. Then
the researcher wrote the main topic of the material at this meeting and conveyed the indicators
in the RPP in Cycle II. The material studied in cycle II is Calculating the area and volume of
cuboids. The researcher motivated students and gave stimulating questions on the material
studied to students to recall the cube material in cycle I. By reminding students about the
material that had been studied previously, students participated in answering questions given
by the researcher. The researcher gave students the opportunity to ask questions for students
who did not understand the material and the researcher repeated the explanation to the students.
Then the researcher divided the students' study groups as had been done in cycle I. The
researcher explained to the students that each group would carry out activities according to the
stages that had been carried out in the previous cycle I. The researcher gave appreciation to all
group members who had to participate when learning took place by discussing. The researcher
guided the students evenly to the group of students who had difficulty in the learning process
and the group leader gave or conveyed to the researcher when they encountered obstacles felt
by members of their group, when the discussion time was up, the researcher asked one of the
students to come forward as a representative of their group to present the results of their group's
work. They were very happy to be able to come forward to present the results of their group
discussions, this was evidenced by the many students who raised their hands who wanted to be
representatives of their group to come forward to present the results of their group discussions.
The researcher gave students the opportunity to respond to the results of other group
presentations. In this cycle II, students asked many questions to students who were presenting
their groups, so the researcher helped them to condition who would ask questions. After the
time was up, the researcher asked the groups that had completed their presentations to return to
their original seats. When everything was finished, the researcher gave an evaluation test sheet
that was done by students individually. The researcher distributed response questionnaires to
students regarding the learning that had been done and asked students to be honest in filling
them out. When students filled out the questionnaire given by the researcher, the researcher
gave directions to the students to improve their learning at home. After that, the researcher
ended the lesson by asking one of the students to read a prayer and the researcher gave a greeting
and the researcher's greeting was answered by all students.

In conclusion, just like the first cycle, the second cycle begins with a joint prayer, student
attendance, and reminders of previously studied material (cubes). However, in the second cycle,
the researcher improved several aspects, including:

1. Increasing student motivation by giving awards to active students.

2. Providing a clearer and more structured explanation of the material on calculating the area
and volume of cuboids.

3. Managing time better so that group discussions and presentations can run smoothly.
c. Observation Results in Cycle II

The results of the observations obtained by the researcher in cycle II are as follows: 1. The
researcher has increased student motivation from the way they direct and guide them when they
start to lose their enthusiasm for learning and sometimes feel lazy to learn. 2. Students can
understand the material that has been given when the researcher's delivery is clear and good. 3.
Time allocation can be used usefully and well by the researcher and students. 4. Students are
seen to be active and brave in giving opinions and brave in asking their friends in the group and
to the researcher when their discussion takes place. 5. Students answer questions by being seen
discussing with their group members so that the discussion goes well.
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Thus, it was concluded that in the second cycle, the observation results showed significant
improvements:

1. Student Motivation: Students appeared more motivated, as seen from their enthusiasm in
answering questions and discussing in groups.

2. Understanding the Material: Clearer and more structured explanations helped students to
better understand the material being taught.

3. Time Allocation: Time was used more effectively and efficiently, with each group having
enough time to discuss and complete their assignments.

4. Student Activities: Students showed greater courage to give opinions, ask questions, and
discuss with group members and with researchers. Group discussions ran more smoothly
and productively compared to the first cycle.

d. Reflection Results

At this stage, the researcher conducted a reflection with the results of the reflection in cycle II
as follows: 1. The researcher can increase students' learning motivation by giving awards so
that students can understand and do not get difficulties when students follow the teaching and
learning process in the classroom. 2. Students are seen actively giving opinions and have dared
to ask questions to their friends in their groups when their discussions are taking place. 4. By
answering questions, students are seen discussing with their group members so that the
discussion takes place well. 5. Students' learning outcomes have obtained the expected
indicators of success.

In conclusion, in the second cycle, reflection shows that:

1. Increased Motivation: The researcher succeeded in increasing student motivation by giving
awards to active and successful groups.

2. Student Activeness: Student activeness in discussions and asking questions increased, they
were more courageous in expressing opinions and discussing with group members.

3. Learning Outcomes: Student learning outcomes in the second cycle showed significant
improvement, with many students successfully achieving the established success indicators
(score > 75).

Discussions

The results of this study highlight the significant improvement in student learning outcomes
and adaptive reasoning abilities when applying the Connected Mathematics Project (CMP)
model, compared to the traditional lecture-based approach. The following discussion presents
a comparison of the research findings with similar studies, emphasizing the strengths and areas
for further improvement.

a. Pre Cycle

In the pre-cycle, the researcher recruited initial data in the form of daily scores for basic cube
material (calculating area and volume) for class X students of SMK PP Negeri Kutacane in the
2024-2025 academic year. The researcher also asked permission from the teacher to give an
initial test of students' abilities regarding the material to be studied. Because the material about
cubes has been studied before in junior high school. The average score of class X SMK PP
Negeri Kutacane in the 2024-2025 academic year was 53.71 with a classical completion result
of 9%. The learning outcomes obtained with classical completion in the pre-cycle were:
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Table 1. Pre-cycle values

Learning outcomes  Classical completion

53.71 9%

b. Cycle I

The implementation of cycle I is 3 days on Monday, Wednesday and Thursday, December 9,
11 and 12, 2024. On the first day, the researcher provided material in a brief way regarding the
definition of a cube, area and volume formulas. After that, the students were asked by the
researcher to do the exercises individually. And at the second meeting, the researcher asked the
students to find the suitability of the groups that had been determined in the implementation of
learning with the Connected Mathematics Project model. With each group, students worked on
questions and concepts about the main material of cubes (calculating area and volume). After
that, the use of the Connected Mathematics Project Model was carried out. After the
implementation of the Connected Mathematics Project model was complete, the researcher
asked the students to sit back in their original places. The third meeting was for students to
work on the evaluation test carried out by students individually. From the data obtained, the
average value of student learning outcomes was 61.38 with a classical percentage of
completeness of 47.61%. This can be seen from the researcher's observations. From the results
of the average student learning scores in cycle I, it can be seen that the success indicators of the
researcher have not been achieved as expected with the average learning outcome score being
> 65 and the classical completeness being > 75%, so it is necessary to continue to cycle II.

Complete details can be seen in the following table:

Table 2. Comparison of the results of the values from the pre-cycle and cycle |

Pre cycle values Cycle I Value

Learning outcomes 53.71 61.38
Classical completion 9% 47.61%
c. Cycle II

The implementation of the second cycle is also 3 days on December 16, 17 and 19, 2024. On
the first day, the researcher informed the students who got the highest score, after that explained
the material briefly and clearly about the definition of a cuboid, the formula for the area and
volume of a cuboid, and how to calculate the area and volume of a cuboid. then students work
on the practice questions that will be done independently and individually. The second meeting,
the researcher asked students to find the suitability of the group that had been determined in the
implementation of learning with the Connected Mathematics Project model. With each group,
students work on questions and concepts about the main material of cubes (calculating area and
volume). After that, the use of the Connected Mathematics Project Model was carried out. After
the implementation of the Connected Mathematics Project model was complete, the researcher
asked students to sit back in their original places. The third meeting was for students to work
on the evaluation test given by the researcher and the students worked on it individually. The
implementation in the second cycle has gone well. This can be seen in the increase in the
average value, which is 84.19 and classical completeness, which is 76.19%.

Tabel 3. Pre-cycle, cycle I and cycle Il improvement gains

Precycle Cyclel Cyclell
Learning outcomes 53.71 61.38 84.19
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Classical completion 9% 47.61%  76.19%

From the data, it can be seen that student learning outcomes have increased and have reached
the success indicators set by the researcher, namely the average value of learning outcomes >75
and classical completeness >75% so that cycle II is considered sufficient, so the research was
stopped only until cycle II. And it turns out that the application of the Connected Mathematics
Project model can improve the learning outcomes and adaptive reasoning of class X students at
SMK PP Negeri Kutacane in the 2024-2025 academic year.

This research aimed to assess the effectiveness of the Connected Mathematics Project (CMP)
model in improving the adaptive reasoning abilities of Class X students at SMK PP Negeri
Kutacane. The results showed a clear progression in student performance from the pre-cycle to
Cycle II, with significant improvements in both learning outcomes and classical completion
rates.

In the pre-cycle, the average score of 53.71 with a classical completion rate of only 9%
highlighted a significant gap in students' understanding of the basic cube material. This result
aligns with the challenge of engaging students who had prior exposure to the topic but struggled
to apply their knowledge effectively. The low initial performance indicated the need for a more
interactive and engaging teaching approach.

Cycle I introduced the CMP model, which shifted the learning environment to a more
collaborative and problem-solving-based approach. Although improvements were observed,
with the average score rising to 61.38 and classical completion increasing to 47.61%, the results
did not meet the success indicators set for this phase. This suggests that while CMP began to
show promise, further refinement and adaptation were necessary to fully engage students and
enhance their reasoning abilities.

In Cycle II, the implementation of the CMP model showed substantial improvements. The
average score increased to 84.19, and classical completion rose to 76.19%, meeting the desired
benchmarks. These outcomes suggest that the CMP model was effective in fostering a more
active learning environment, where students were able to connect mathematical concepts to
real-life situations. The group's collaborative efforts, combined with individual assessments,
allowed for deeper engagement with the material and demonstrated the benefits of the CMP
model in improving student performance and adaptive reasoning.

The findings of this study indicate that the CMP model is a promising alternative to traditional
lecture-based teaching methods. It not only improved student learning outcomes but also
encouraged active participation, which is essential for developing adaptive reasoning. The
positive response from students about the relevance of real-world problems in the learning
process further supports the effectiveness of the CMP model.

While the results are promising, they also suggest that there is room for continued development.
Although adaptive reasoning improved, the level of improvement was categorized as moderate,
indicating that further adjustments to the teaching approach may be needed to achieve even
greater gains. Further studies could explore additional strategies or extended implementation
periods to enhance these outcomes.

Overall, this research contributes to the growing body of evidence supporting the use of the
CMP model as an effective teaching strategy for improving adaptive reasoning in mathematics.
It offers valuable insights for educators looking to implement more engaging, student-centered
learning approaches in the classroom.
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1. Pre-Cycle vs. Cycle I: Early Improvements

In the pre-cycle, the students' average score was 53.71, with only 9% achieving classical
completion. This suggests that, despite prior exposure to the cube material in junior high school,
the students struggled to apply their knowledge effectively. This initial low performance aligns
with findings in other studies, such as those by Nilimaa (2023), which emphasized the difficulty
students face when transitioning from basic knowledge to problem-solving skills. The need for
a more interactive teaching approach was evident, and the introduction of the CMP model in
Cycle I began to address this issue. In Cycle I, the average score increased to 61.38, and classical
completion rose to 47.61%, marking an improvement. However, the success indicators were
not met, highlighting the necessity for further refinement of the teaching approach. Similarly,
research by Kersting, et al. (2023) observed that initial implementations of inquiry-based
models, like CMP, show early signs of improvement, but additional cycles are often required
for significant breakthroughs in student engagement and understanding.

2. Cycle I vs. Cycle II: Substantial Gains

The most significant improvements occurred in Cycle II, where the average score reached
84.19, and classical completion jumped to 76.19%. These results indicate that the changes
implemented in Cycle I were effective and that refining the learning process led to substantial
improvements. This trend mirrors findings from similar research, such as that by Chen (2022),
which found that iterative cycles of inquiry-based learning, like CMP, contribute to better
learning outcomes and greater student participation. The shift in learning from individual
exercises to collaborative group work in Cycle II helped engage students more deeply with the
material, supporting the argument that collaborative problem-solving enhances understanding
(Ruddin, 2024).

3. Impact of Collaborative Learning on Adaptive Reasoning

The improvement in adaptive reasoning, although categorized as moderate, reflects the positive
impact of collaborative learning in the CMP model. Research by Purwandari, et al. (2024)
suggests that students working in groups tend to improve their problem-solving skills and
adaptive reasoning abilities, as they are encouraged to explain their thinking and confront
different perspectives. In this study, the increased student interaction and discussion during
group work in Cycle II likely facilitated deeper cognitive engagement with mathematical
concepts. Students not only solved problems but also refined their reasoning as they articulated
their thought processes to peers, leading to improved conceptual understanding.

4. Comparison with Lecture-Based Learning

The results of this study contrast sharply with traditional lecture-based methods, which are often
teacher-centered and passive for students. In the pre-cycle, the low engagement and
understanding in students suggested that traditional teaching methods were ineffective. This
supports previous studies (e.g., [zzatul, 2024), which found that traditional lecture methods
rarely foster adaptive reasoning or active student participation. Conversely, the CMP model's
emphasis on real-world problems and collaborative learning led to increased student activity
and participation, supporting the effectiveness of student-centered approaches in developing
adaptive reasoning.

5. Student Perceptions and Feedback

Another significant finding from this research is the positive feedback from students regarding
the CMP model. Students found the learning process enjoyable and engaging, particularly
because it involved real-life applications. This positive perception aligns with findings by
Darma, et al. (2022), who reported that students often respond better to collaborative and
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problem-based learning environments, as they find the content more relevant and engaging. The
use of real-world contexts in the CMP model helped students connect abstract mathematical
concepts to everyday life, fostering both engagement and deeper understanding.

In conclusion, the implementation of the Connected Mathematics Project (CMP) model in this
study significantly improved students' learning outcomes and adaptive reasoning abilities.
Compared to traditional methods, CMP created a more dynamic, interactive learning
environment that encouraged student engagement and collaboration, resulting in better
academic performance. Although the improvement in adaptive reasoning was moderate, it
suggests that the CMP model is a promising strategy for fostering deeper learning in
mathematics.

The research also indicates that further adjustments are needed to fully optimize the CMP
model's impact on student learning. For example, more extended implementation periods and
additional strategies, such as differentiated group tasks or more targeted support for struggling
students, could potentially enhance the outcomes further. These findings contribute to the
growing body of evidence supporting the use of student-centered learning models like CMP in
improving adaptive reasoning in mathematics education.

CONCLUSION

Based on the results of the research that has been done with a discussion of the research data
using the Connected Mathematics Project model with an effort to improve the adaptive
reasoning of class X students at SMK PP Negeri Kutacane, it can be concluded as follows: The
improvement of students' adaptive reasoning abilities with the CMP model is better than the
lecture method commonly used by teachers and Students give a positive response to
mathematics learning using the Connected Mathematics Project (CMP) model. Students think
that learning with this model is very enjoyable because they are given several problems related
to everyday life so that students are active during the learning process. So based on the results
of the research and discussion obtained using the Connected Mathematics Project (CMP)
model, namely: Based on the results of the study using the Connected Mathematics Project
(CMP) model, it can improve the adaptive reasoning abilities of class X students at SMK PP
Negeri Kutacane, so that the Connected Mathematics Project (CMP) learning model can be one
of the choices of learning models in mathematics lessons applied by teachers in class and the
improvement of adaptive reasoning in students through the Connected Mathematics Project
(CMP) model is included in the moderate category, so that further efforts are needed so that
students' adaptive reasoning abilities increase for the better.
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