Journal for Lesson and Learning Studies
Volume 6, Number 3, 2023 pp. 516-526

P-ISSN: 2615-6148 E-ISSN: 2615-7330

Open Access: https://doi.org/10.23887 /jlls.v6i3.67275

Problem Solving Approach Based on Blended Learning on

Trigonometric

Comparison of Right Triangles on

Mathematical Concept Understanding Ability

Yosafat Ardian Kristiartal*, Wahyu Setyanin

it? ®

123 Faculty of Mathematics and Natural Sciences, Universitas Negeri Yogyakarta, Yogyakarta, Indonesia

ARTICLE INFO

ABSTRAK

Article history:

Received June 26, 2023

Accepted October 06, 2023
Available online October 25, 2023

Kata Kunci:

Blended Learning, Flipped
Classroom, Sistem Manajemen
Pembelajaran, Pemahaman
Konsep Matematis

Keywords:

Blended Learning, Flipped
Classroom, Learning
Management System,
Mathematical Concept

Matematika merupakan mata pelajaran wajib bagi siswa tingkat dasar
hingga menengah. Namun bagi sebagian siswa, matematika merupakan
mata pelajaran yang sulit dan menakutkan. Penelitian ini bertujuan untuk
mengalisis pengaruh pilihan strategi pembelajaran matematika siswa
SMA, khususnya dengan mengetahui keefektifan pemilihan pendekatan
pemecahan masalah melalui blended learning, khususnya model flipped
class, yang didukung dengan sistem manajemen pembelajaran.
Penelitian ini  menggunakan jenis penelitian kuantitatif dengan
menggunakan metode eksperimen tunggal atau metode eksperimen
dengan satu kelompok (single-group pretest-post-test design). Teknik
pengumpulan data dalam penelitian ini terdiri dari 3 cara yaitu observasi,
dokumentasi, dan tes. Instrument pengumpulan data menggunakan
lembar kuesioner. Teknik analisis data metode uji-t yang dikenal dengan
uji-t berpasangan. Proses analisis data ini menggunakan bantuan
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software RStudio®. Hasil dari uji statistik dan observasi kelas
menunjukkan hasil yang positif, mengindikasikan bahwa pendekatan ini
merupakan pilihan tepat untuk membantu siswa belajar matematika. Hal
ini berarti terdapat peningkatan pemahaman konsep matematika dengan
menggunakan pendekatan problem solving berbasis blended learning
tipe flipped classroom berbantuan LMS (Google Classroom) pada
pembelajaran matematika kelas X MIA materi perbandingan trigonometri
pada segitiga siku-siku. Hasil dari penelitian ini adalah pembelajaran
campuran (daring dan luring) tipe flipped classroom memberikan dampak
positif yang signifikan terhadap peningkatan pemahaman konsep
matematis siswa khususnya pada materi ajar perbandingan trigonometri
pada segitiga siku-siku.
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ABSTRACT

Mathematics is a mandatory subject for elementary to middle-level students. However, for some
students, mathematics is a complex and scary subject. This research aims to analyze the influence of
high school students' choice of mathematics learning strategies, mainly by determining the
effectiveness of choosing a problem-solving approach through blended learning, especially the flipped
class model, supported by a learning management system. This research uses quantitative research
using a single experimental method or an experimental method with one group (single-group pretest-
post-test design). The data collection technique in this research consists of 3 methods: observation,
documentation, and tests. The data collection instrument uses a questionnaire sheet. The t-test
method data analysis technique is known as the paired t-test. This data analysis process uses the
help of RStudio® software version RStudio. Statistical tests and classroom observations show positive
results, indicating that this approach is the right choice to help students learn mathematics. This
means that there is an increased understanding of mathematical concepts by using a problem-solving
approach based on a blended learning type flipped classroom assisted by LMS (Google Classroom) in
class X MIA mathematics learning material on trigonometry comparisons in right triangles. The results
of this research are that mixed learning (online and offline) in the flipped classroom type has a
significant positive impact on increasing students' understanding of mathematical concepts, especially
in teaching material on trigonometry comparisons in right triangles.
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1. INTRODUCTION

Mathematics is a compulsory subject for students at the primary to secondary level. However, for
some students, mathematics is a difficult and scary subject (Ekowati et al, 2021; Huzaimah & Amelia,
2021). The image of difficult mathematics has a negative impact on students' development in learning
mathematics. Such conditions have an impact on students can have anxiety about mathematics and result
in students becoming less interested in mathematics subjects (Sahaya Ami & Yuniantaq, 2020; Fahma &
Purwaningrum, 2021; Mamolo, 2022). Such conditions are very dangerous if left by teachers as
mathematics educators. Because if such conditions are not handled properly, it may interfere with
students' ability to comprehend mathematical ideas (Diana et al.,, 2020b; Juniati & Budayasa, 2020). For
students to be able to comprehend the content of the mathematics material that teachers teach in class,
they must first understand basic mathematical principles (Abdulah et al.,, 2023; Oztiirk et al,, 2020; Yang et
al,, 2021). Through a good and correct understanding of concepts, students can understand and be able to
implement the concepts they receive in the process of solving mathematical problems (Ahmad et al.,, 2021;
Komariyah et al,, 2018). This is what should receive attention for teachers who work in schools whose
students still find it difficult to understand mathematics. Students who go to school in remote areas
usually experience this. Moreover, these students rely on the teacher as the only companion in learning
math (Gabriel et al., 2020; Hadar & Tirosh, 2019; Sulastri & Kusmanto, 2016).

A learning needs to be well prepared, including mathematics. Learning mathematics at school
begins with designing the learning process (Malikah et al., 2022; Ulusoy & Cakiroglu, 2018). In the design
process, the teacher must prepare a lesson plan (RPP). When preparing lesson plans, teachers must pay
attention to the syllabus and school curriculum guidelines (Fitriyah & Wardani, 2022; Mulyadi et al.,
2021). In addition, no less important is the selection of learning methods and models (Dewi & Lestari,
2021). Although the content or content of the material that the teacher will convey has been compiled
completely and structured, but the learning methods and models are not suitable, it can result in students
not optimally receiving and understanding the content of the mathematics material that the teacher
conveys in class. Therefore, teachers need to understand various types of methods and models of learning
mathematics as a whole and correctly (Hasim et al., 2022; Lau & Man, 2018). So that teachers are expected
to design interactive math learning activities for their students.

The efficient learning of mathematics is also impacted by the usage of proper learning resources.
Learning resources are delivered to students by teachers with the use of learning media (Hobri et al.,
2021; Purba & Harahap, 2022; Wardani & Setyadi, 2020). Through learning media, students can more
effectively understand the content of the mathematics teaching material that the teacher provides
(Hendra Saputra & Pasha, 2021; Nugraheni, 2017). Learning mathematics material on fractional number
calculation operations for grade IV of elementary school can take place more optimally with the help of
learning video prototype media with Camtasia Studio 9 (Suwardi, et al,, 2021). Comparable to the results
of this study, other research found that the use of Prezi software can foster the interest of grade VIII
students in learning mathematics on function material (Rohiman & Anggoro, 2019). In addition to using
modern learning media, the delivery of mathematics material can also be through traditional learning
media and contains cultural elements. Therefore, through the determination of appropriate learning
media, students will be helped in understanding the mathematical concepts that teachers teach (Apriyani,
2017; Solichah & Mariana, 2018).

Teachers need to understand the combination of elements in the learning activities they design.
Appropriate collaboration in the use of learning media, determining appropriate learning methods and
models, and packaging learning content that is concise and clear can help students better understand the
content of the subject matter that teachers convey in class (Muhaimin & Juandi, 2023; Wahyuningsih et al.,
2020). In this case, teachers must have the skills to process good packaging and learning content. Teachers
must also have a paradigm that is open to the times. Learning mathematics can now be done in a variety of
ways, including online, offline, and mixed learning. Mathematics teachers must be able to maintain the
substance of their teaching materials even though learning is carried out online (Giantara & Astuti, 2020;
Suprianto et al., 2019). Therefore, a mathematics teacher has the responsibility to package his learning
activities to be more interesting but still on the substance. In order to increase students' motivation to
learn mathematics and, subsequently, their capacity to comprehend a wider range of mathematical ideas
(Muslihatun et al., 2019; Schukajlow et al,, 2023). Through a correct understanding of mathematical
concepts, students can obtain optimal mathematics learning outcomes.

There are 3 other studies that inspired this research. In order to increase high school students'
interest in learning, the first study examines the effectiveness of using brainly as an e-learning platform
(Murtiyasa et al,, 2021). The second research discusses the development of problem-based learning
worksheets (LKPD) on the topic of angles for class VII junior high school (Abdillah & Astuti, 2021). The
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third study examines how well the CORE learning model and cognitive conflict methods perform when
used in teaching and learning activities, particularly in the areas of learning achievement, critical thinking,
and self-efficacy (Ningsih et al., 2020). The four steps that make up the problem-solving process (Kusaeri,
2019). The first is understanding the problem. In this stage it is necessary to first understand the context
and purpose of the problem at hand. Second, developing a problem-solving plan. In this stage it is
necessary to make a clear flow related to the steps that will be carried out to solve the problem. The third
is to carry out the plan that has been prepared. In this stage, what must be considered is the adherence to
implementing the problem solving plan that has been previously compiled. The fourth is to recheck the
results or answers found on the problem at hand. In this stage, accuracy is needed in checking the answers
that have been found. Therefore, it can be concluded that the problem solving approach in learning
mathematics is an approach in learning mathematics that specifically fosters in students the skills to solve
mathematical problems.

Blended learning is a learning activity that combines several appropriate learning media and has
an impact on improving the quality of learning and student behavior (Dewi et al., 2019; Wulandari et al.,
2020). There are 4 aspects in blended learning namely delivery mode, technology, pedagogy, and
chronology (Borba et al,, 2016; K. C. Dewi et al,, 2019; Suryani et al., 2021). Furthermore, Blended learning
type flipped classroom is a synchronous/real time learning activity with asynchronous that combines
learning activities in class and at each student's home according to the instructions the teacher gives to
students (Clarisa et al.,, 2020; Dewi et al.,, 2019; Long et al,, 2017). In this type, students are asked to
periodically and continuously access the materials and practice questions that the teacher provides
through online learning media (e.g., Google Classroom). The purpose of this type of blended learning is for
students to intensively learn the material taught by the teacher and have a great spirit of independence to
learn mathematics (Lee & Martin, 2020; Suhartati, 2021). Therefore, it can be understood that blended
learning in mathematics learning is a mathematics learning process that combines synchronous/real time
and asynchronous approaches to deliver mathematics material to students through supporting media or
technology.

Blended learning requires a tool that can facilitate learning activities that are carried out
remotely. These facilities are found in the learning management system (LMS). A learning management
system (LMS) is a piece of software used for administration, documentation, material search, activity
reports, and the distribution of training materials for online teaching and learning activities (Muchlis &
Muharika.,, 2019; Namaziandost & Cakmak, 2020). LMS has characteristics that are easy to use and can
connect all who use it flexibly (Ekayana et al,, 2021; Muchlis & Muharika., 2019). The basic thing that
needs to be considered when using an LMS is the availability of an internet network as a connection
between LMS users. One LMS that is often used by teachers is Google Classroom. Through this application
teachers, students, and even parents can connect in real time and can monitor each other in blended
learning activities. Some of the features of Google Classroom that are very helpful in the blended learning
process are comments, access to learning links (videos, questions, materials, etc.), setting deadlines for
submitting assignments, and online assignment collection points (Lee & Martin, 2020; Rios-Lozada et al,,
2022).

Understanding is a level of ability that students are expected to understand concepts, situations,
or circumstances, as well as facts that they previously knew (Moll-Khosrawi et al.,, 2021; Purwaningsih et
al,, 2017). Discovery learning is a process of active search for knowledge by humans and produces the best
results (Aryantini et al, 2021; Masitoh & Prabawanto, 2016). Concept understanding has 3 important
components, namely translation, interpretation, and extrapolation (Diana et al., 2020). Translation is a
person's ability to change a symbol to another symbol without changing its meaning. Interpretation is a
person's ability to describe a concept in detail so that it can be used to compare, contrast, and or contrast
it with others. Meanwhile, extrapolation is a person's ability to complete the continued process of a
finding. So, it can be understood that concept understanding in learning mathematics is an important
element that must be developed by teachers.

In addition, this research aims to examine the influence of high school students' choice of
mathematics learning strategies, mainly by finding out the effectiveness of choosing a problem-solving
approach through blended learning, especially the flipped class model, supported by a learning
management system.

2. METHOD

This research uses a type of quantitative research using a single experimental method or
experimental method with one group (single-group pretest-post-test design). In quantitative research,
researchers must explain the relationship between the variables they choose. So that it can be understood
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that there is an influence between the independent variable and the dependent variable. Based on these
observations, researchers are expected to draw conclusions more objectively based on existing data
(Creswell, 2012). This research was conducted at SMA Negeri 1 Samigaluh, Tanjung, Ngargosari,
Samigaluh District, Kulon Progo Regency, Yogyakarta Special Region Province.

The population of this study were students that studied the material of trigonometric
ratio/comparison in right triangles with learning treatment using problem solving approach based on
blended learning type flipped classroom. The sample in this study is a single sample. The single sample of
this research is class X MIA SMA Negeri 1 Samigaluh. Class X MIA SMA Negeri 1 Samigaluh
administratively there are 12 students who are still recorded. However, in reality, only 10 students
actively participate in learning. There was one student who had moved to another school in the middle of
the semester and there was one student who never came to class without clarity or permission. In this
class, the author conducted a pretest, learning treatment, and post-test.

The research variables used in this single-sample study consisted of independent variables and
dependent variables. The independent variable of this research is learning mathematics material on
trigonometric ratio/comparison in right triangles using problem solving approach based on blended
learning type flipped classroom. Meanwhile, the dependent variable is students' understanding of
mathematical concepts. Data collection techniques in this study consisted of 3 ways, namely observation,
documentation, and tests. The validity of the research data was carried out through triangulation.
Triangulation was carried out based on 4 things, namely sources, methods, researchers, and theories
(Cohen etal, 2007). Through triangulation, objective data will be obtained from the research conducted.

In the data analysis technique section, pretest and post-test data were analysed using a t-test
method known as paired t-test. The process of analysing this data uses the help of RStudio® software
version RStudio 2022.07.1+554. The use of paired t-test was chosen because the data obtained is paired
data, which measures the ability to understand mathematical concepts before (pretest) and after (post-
test) the application of learning trigonometric ratio/comparison material in right triangles using a
problem solving approach based on blended learning type flipped classroom. Through this t-test, it can be
assessed whether there is a significant increase in the understanding of mathematical concepts after the
application of the approach or is no significant increase after the application of the approach.
Furthermore, the significance value (p-value) generated from the t-test will be used to determine whether
the difference between the pretest and post-test scores is statistically significant. If the p-value is smaller
than the predetermined significance level (usually 0.05), then the difference is considered statistically
significant. Meanwhile, if the p-value is greater, it indicates that there is no significant difference between
the two scores.

3. RESULT AND DISCUSSION

Result
The results of the pretest and post-test that have been carried out to 10 students of class X MIA
SMA Negeri 1 Samigaluh can be seen in Table 1.

Table 1. Pretest And Post-Test Scores Of Class X Mia

No. Student ID Pretest Post-test
1 Student 1 25 85
2 Student 2 15 80
3 Student 3 20 85
4 Student 4 45 90
5 Student 5 60 90
6 Student 6 5 80
7 Student 7 20 80
8 Student 8 65 95
9 Student 9 55 90

10 Student 10 15 80

Based on Table 1, the scores of the pretest and post-test results of class X MIA related to
trigonometric comparison material in right triangles vary. The lowest score on the pretest was 5. While
the highest score was 65. As for the post-test, the lowest score is 80. While the highest score is 95. Based
on Table 1, data visualisation can be made in the form of boxplots processed with the help of RStudio®
software version RStudio 2022.07.1+554. Boxplot of Pre-test and Post-Test Score of Class X MIA showed
in Figure 1.
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Figure 1. Boxplot of Pre-test and Post-Test Score of Class X MIA

Based on the data visualization in Figure 1, the test scores of students in class X MIA before
receiving the learning treatment with problem solving approach based on blended learning type flipped
classroom are lower than the test scores after receiving the treatment. Meanwhile, the difference value of
the pretest and post-test results showed varying results. The difference value is useful for initial
identification of the increase in the ability to understand the concept of trigonometric ratio/comparison
material in right triangles in the research sample. Based on the results of the pretest and post-test scores
of X MIA class students, the difference value can be obtained as presented in Table 2.

Table 2. Difference Score of Pre-test and Post-Test of Class X Mia

No. Student ID Pretest Post-test Difference Score
1 Student 1 25 85 60
2 Student 2 15 80 65
3 Student 3 20 85 65
4 Student 4 45 90 45
5 Student 5 60 90 30
6 Student 6 5 80 75
7 Student 7 20 80 60
8 Student 8 65 95 30
9 Student 9 55 90 35
10 Student 10 15 80 65

Based on Table 2, the lowest difference value is 30 and the highest difference value is 75. The
distribution of the difference value follows the characteristics of each student in class X MIA. In general,
there is an increase in the score of each grade X MIA student in understanding the concept of
trigonometric ratio/comparison material in right triangles. The next step is to check the normality of the
data on the difference in pretest and post-test results. In testing the normality of the pre-test and post-test
difference data, the author uses the Shapiro - Wilk test statistics contained in the RStudio® software
version RStudio 2022.07.1+554. From the RStudio® output, the Shapiro-Wilk test statistics were obtained,
W = 0.86831 and p-value = 0.09553 > 0.05, so Ho is not rejected. So, at a significance level of 0.05 it can be
concluded that the distribution of the difference (d) follows a normal distribution. Thus, the normality
assumption of the difference score of pretest and post-test data of X MIA class students is fulfilled. Because
the difference data is normally distributed, it can be continued with the two dependent samples t-test
(paired t-test).

The next step is to conduct a t-test. The paired t-test method was used in this study because the
research subjects subjected to the pretest and post-test were the same subjects. The t-test used RStudio®
software version RStudio 2022.07.1+554. The significance level () used is 0.05. Meanwhile, the critical

value (t, 4s.5,) is 1.833113. The average for the difference value is 53, while the standard deviation value
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is 16.5328. Based on processing using RStudio® software version RStudio 2022.07.1+554, the test statistic
(t) value is 10.13796. Because t = 10.13796 > 1.833113, Ho is rejected. (p-value < 0.001) So, that at a
significance level of 0.05 it can be concluded that there is an increase in understanding of mathematical
concepts by using a problem solving approach based on a blended learning type flipped classroom
assisted by a learning management system (Google Classroom) in learning mathematics class X MIA
trigonometric comparison material on right triangles.

Then with the help of RStudio® software version RStudio 2022.07.1+554, the t-test for the
dependent sample and the value of the confidence interval for pp were calculated. From the RStudio®
output, the 95% confidence interval for pupis 41.17315 < up < 64.82685. For the problem solving approach
based on blended learning type flipped classroom assisted by learning management system (Google
Classroom) in learning mathematics class X MIA trigonometric comparison material on right triangles,
95% confidence that the average difference between the post-test score of understanding of mathematical
concepts and the pre-test score of understanding of mathematical concepts is between 41.17315 and
64.82685. Since this interval is positive, it can be concluded that the mean of the post-test understanding
of mathematical concepts is higher than the mean of the pre-test understanding of mathematical concepts.
In other words, there is an increase in understanding of mathematical concepts by using a problem
solving approach based on a blended learning type flipped classroom assisted by a learning management
system (Google Classroom) in learning mathematics class X MIA trigonometric comparison material on
right triangles.

The class observation results showed that the problem solving approach based on blended
learning with flipped classroom type was effective in improving students’ mathematical concept
understanding ability. Students are actively involved in the learning process, they participate in group
discussions, apply problem solving strategies, and communicate well in explaining the steps of problem
solving. In addition, the use of technology through the learning management system platform (Google
Classroom) provides easy access to students to study the material before the class meeting. This provides
flexibility in learning, allowing students to learn at their own pace (Marian et al., 2023). Thus, students can
gain a better understanding of the concepts and apply them in problem solving.

Based on the results of class observations, it can be understood that the problem solving
approach based on blended learning with a flipped classroom type assisted by a learning management
system (Google Classroom) is effective in improving students' ability to understand mathematical
concepts on the material of trigonometric comparison of right triangles. This approach gives students the
opportunity to be actively involved in the learning process, apply mathematical concepts in problem
solving, and utilize technology as an effective learning tool (Topping et al., 2022). Using online learning
platforms, students also learn to be skillful in using technology by doing quizzes and submitting
assignments online in their respective online accounts. It certainly provides a more interesting and
interactive learning experience for students in learning mathematics. Through such mathematics learning
experiences, students become more enthusiastic about learning and more easily accept explanations from
the teacher. Students also learn to coexist with technological advances, especially in learning mathematics.

Discussion

Based on the results of statistical tests and class observations, positive results were obtained
regarding the use of a blended learning-based problem solving approach with a flipped classroom type
assisted by a learning management system (Google Classroom) in improving the level of understanding of
mathematical concepts that exist in students in their understanding of trigonometric comparisons of right
triangles in class X MIA. This indicates that the use of problem solving approach based on blended
learning with flipped classroom type assisted by learning management system (Google Classroom) is the
right choice to help students in learning mathematics, especially trigonometric ratio/comparison material
in right triangles. Meanwhile, based on the calculation of statistical tests using RStudio® software version
RStudio 2022.07.1+554 shows that the application of mathematics learning using a problem solving
approach based on blended learning with the type of flipped classroom assisted by a learning
management system (Google Classroom) on the material of trigonometric comparison in right triangles in
class X MIA is effective for improving students' understanding of mathematical concepts.

The positive results of this research show that the combination of online and offline learning
conditions students to have independence in learning and the habit of practising maths problems. In
blended learning (offline and online learning) the teacher must maintain the truth and the point of the
discussion to be delivered to the students (Dewi et al,, 2019; Dewi & Lestari, 2021; Giantara & Astuti,
2020). Teachers are expected not only to focus on making media that attracts learning interest, but also to
think about how the learning structure is coherent and the completeness of teaching materials (Fitriyah &
Wardani, 2022; Mulyadi et al., 2021; Rohiman & Anggoro, 2019). In addition, this learning also provides
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an interesting experience for students in using technology in learning. Students become more skilled in
using technology, especially in optimising the functions of various features in the learning management
system (Google Classroom) (K. C. Dewi et al.,, 2019; Thsan et al., 2019). This approach also enabled the
students of class X MIA to achieve a final post-test score above the KKM for mathematics (KKM for
mathematics is 70). These results show that the use of this learning approach provides positive results on
students' understanding of mathematical concepts.

The concept formation that occurs in students must receive intensive assistance from the teacher.
Although through blended learning students are given freedom in learning certain teaching materials, the
process of students' understanding of concepts, situations, circumstances, and facts needs assistance from
the teacher (Borba et al,, 2016; Surjono et al., 2017; Suryani et al., 2021). This is a form of responsibility
and professional attitude of teachers in teaching materials to students. Through mixed learning, students
are expected to have new experiences in forming mathematical concepts in themselves. Thus, the
formation of important components in students' concept understanding in the form of translation,
interpretation, and extrapolation in students can be more optimal and the truth can be accounted for
(Diana et al., 2020).

The formation of mathematical concepts in students in learning mathematics is an important part
of learning mathematics. The formation of correct mathematical concepts in students will help students to
be able to achieve predetermined learning targets (Abdulah et al., 2023; Nitko, A. & Brookhart, S., 2011).
Besides that, students can comprehend and be able to apply the concepts they are taught when solving
mathematical problems by having a solid conceptual knowledge (Ahmad et al., 2021; Komariyah et al,,
2018). Usually, students get poor results in the final assessment because their concept formation is not
optimal (Diana et al., 2020b). One way to make students' concept formation optimal is to choose the right
learning media. Especially in mixed learning, teachers are expected to be creative in determining the
learning media that will be used to convey material to students (Hendra Saputra & Pasha, 2021; Murtiyasa
et al, 2021). Through blended learning, teachers are expected to optimize the learning methods and
media they choose so that students achieve the target of cultivating mathematical concepts.

In this research, the learning media used is a Learning Management System (LMS). The form of
LMS chosen is Google Classroom. The LMS is easy to use by teachers and students. Google Classroom
provides a flexible space for students and teachers to interact in blended learning activities (Ali &
Maksum, 2020; Nainggolan & Manalu, 2021). In the Google Classroom account, the teacher also provides
learner worksheets (LKPD) that can be accessed by students in real time. Through appropriate learning
media, the delivery of teaching material will be more effective and have a good impact on the process of
students understanding the teaching material that the teacher provides (Dantes et al., 2022; Ramadhani et
al, 2019). In addition, another positive impact in the selection of appropriate learning media is that
students' motivation in learning mathematics will increase. This research also refers to research on the
CORE learning model and cognitive conflict method when used in teaching and learning activities,
especially in the areas of learning achievement, critical thinking, and self-efficacy (Ningsih et al., 2020).
Specifically, this research raised the problem solving approach to improve students' mathematical concept
understanding ability. Through the problem solving approach, students are invited to be able to improve
their mathematical understanding skills.

The concept formation experience that students have during blended learning influences the
formation of mathematics learning independence (Masitoh & Prabawanto, 2016). Students are directly
given the freedom to access mathematics learning content from Google Classroom. This freedom gives
students the opportunity to explore various things that support and are related to the process of forming
their understanding of mathematical concepts in accordance with the concepts that the teacher teaches
(Kusaeri, 2019). This independent learning experience includes forming good mathematical problem
solving skills in students. In addition, through various exercises that students do on the LMS and
confirmation from the teacher, students' mathematical problem solving skills are well supported (Muchlis
& Mubharika., 2019). So, it can be stated that the hypothesis in this study is proven correct. That there is an
increase in the understanding of mathematical concepts in students after experiencing mathematics
learning using a problem solving approach based on blended learning type flipped classroom on the
material of trigonometric ratio/comparison in right triangles for class X MIA. This is based on the results
of statistical tests using the help of RStudio® software version RStudio 2022.07.1+554 and supported by
observation results which also show positive results. Thus, it is proven that the use of problem solving
approach based on blended learning type flipped classroom assisted by learning management system
(Google Classroom) in learning mathematics class X MIA trigonometric comparison material on right
triangle is effective to enhance one's capacity for comprehending mathematical ideas.
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4. CONCLUSION

First, the use of problem solving approach in mathematics learning effectively improves students’
mathematical concept understanding ability. Secondly, the use of blended learning method by applying
the flipped classroom type brings benefits in learning mathematics. Third, the utilisation of learning
management system (Google Classroom) as a learning platform has a positive impact in terms of
accessibility and flexibility. Fourthly, this research contributes to the development of mathematics
education by introducing an innovative approach to learning mathematics. The results of this research
provide a better understanding of how to integrate problem solving, blended learning and technology
approaches in teaching mathematics materials to students. Through this innovation, students are
expected to have flexibility in learning mathematics and be more motivated to learn mathematics.
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