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 Purpose of the study: The purpose of this research is to describe students' 
mathematics learning outcomes using a problem solving approach, describe 

students' mathematics learning outcomes using a problem posing approach, and 

to find out differences in mathematics learning outcomes between those using 

the problem solving and problem posing approaches. 

Methodology: This research is a type of quasi-experimental research with the 

Nonequivalent Posttest-Only Control Group Design. The population in this 

research is all students of class VIII junior high school Muhammadiyah 1 

Makassar in the 2018/2019 academic year and the sample from this research 
consists of 2 classes, where the two classes will receive different treatment, 

namely the first class uses the Problem Solving approach and the second class 

uses the Problem Posing approach, with a total of 25 students for the Problem 

Solving approach and also 25 students for the Problem Posing approach. 

Main Findings: The results of this research are that there are differences in the 

average results of learning mathematics through the Problem Solving approach 

and the Problem Posing approach. Where in the Problem Solving approach the 

average learning outcome value is 82.96 with a standard deviation of 4.78, and 
the average learning outcome in the Problem Posing approach is 87.88 with a 

standard deviation of 7.36. 

Novelty/Originality of this study: This study provides new insights into how 

problem solving and problem posing approaches affect the mathematics learning 

outcomes of grade VIII students. 
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1. INTRODUCTION 

Education is one of the most important things in life, this means that every human being has the right to 

receive and hopes to always develop in education. Education in general means a life process in developing each 

individual to be able to live and survive [1],[2]. Therefore, education is very important because without education 

humans will find it difficult to develop and will even be left behind, thus education must really be directed at 

producing people who are qualified and able to compete [3],[4]. The learning process is composed of a number of 

interrelated components. The interaction of teachers and students in the teaching and learning process plays an 

important role in achieving the desired goals. 
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The possibility of teacher failure in delivering learning material is caused when the teacher's teaching and 

learning process does not arouse student attention and activity or the teacher has difficulty making students 

understand the material presented so that learning outcomes are low. In reality, Indonesia is still experiencing 

various problems, this is in the field of education, especially mathematics [5]. In the mathematics learning process, 

students often find it difficult to understand the lessons taught by the teacher, lack enthusiasm for participating in 

learning, and even consider mathematics as a scary subject [6],[7]. Mathematics is a scientific discipline that aims 

to train humans to think logically, critically, responsibly and be able to solve problems using axioms and logic [8] 

,[9] explains that this is due to the characteristics of mathematics, namely having an abstract object of study, relying 

on agreement, having a deductive mindset, having symbols that are empty of meaning, showing a universe of 

discussion, and being consistent in its system. 

Learning mathematics has an important role as one of the activities to obtain knowledge that supports the 

progress and welfare of an individual in particular and a nation in general. Considering the importance of 

mathematics subjects, mathematics learning must be designed to attract students' interest and foster the urge to 

learn [10],[11]. So, they are engaged in the mathematics learning process and have a positive attitude towards 

mathematics and the results of mathematics learning are no longer a concern. This requires educational 

practitioners, especially teachers, to create a fun and communicative mathematics learning process by innovating 

interesting learning models and involving all students to actively participate in the ongoing learning process so 

that students learn without being forced [12]. 

Based on the results of observations made on class VIII students of junior high school Muhammadiyah 1 

Makassar, in learning mathematics, students still experience various kinds of difficulties. Among them are 

difficulty solving problems, difficulty determining the formula to be used, difficulty using different methods or 

strategies that will be used to solve problems and difficulty carrying out calculations. These obstacles are focused 

on students' ability to understand problems, reformulate problems, and plan a solution. Understanding a problem 

is demonstrated by knowing what is known and what is asked. 

Formulating a problem means that students can recreate a problem that is similar to the existing problem, 

making it easier to solve it. Meanwhile, planning a solution is demonstrated by organizing existing information or 

data using certain strategies to find possible solutions. Difficulty in understanding this can affect student learning 

outcomes. 

Overcoming this problem requires a more varied learning approach. One alternative that teachers can use 

to create more active learning is to apply the Problem Solving and Problem Posing approaches to solve problems 

or issues [13],[14]. This approach is very suitable to be applied, because in the Problem Solving approach students 

are encouraged  [15]. Meanwhile in the Problem Posing approach, it prioritizes students' activeness, creative and 

critical thinking abilities through a problem solving activity by reformulating a problem. 

Analisis kesenjangan antara penelitian yang dilakukan oleh Akben [16] with the research currently being 

conducted, namely previous studies have focused on the effects of the problem posing approach on students' 

problem-solving skills and metacognitive awareness in science education. However, the current study broadens its 

context to mathematics by directly comparing two approaches, namely problem solving and problem posing, on 

the mathematics learning outcomes of eighth-grade students. The existing gap shows that, although the problem 

posing approach has been shown to improve problem-solving skills in science, there has been no study comparing 

its effectiveness with the problem solving approach in the context of mathematics learning. This study is expected 

to answer this need by providing a more comprehensive understanding of the impact of the two approaches in 

improving mathematics learning outcomes. 

This study has the novelty of directly comparing two learning approaches, namely problem solving and 

problem posing, each of which has different potential in developing students' critical and creative thinking skills. 

This uniqueness is important because there have not been many studies that have reviewed the two approaches 

comparatively in the context of mathematics at the middle school level. The urgency of this study lies in the need 

to find the most effective learning method to improve students' mathematics learning outcomes, especially amidst 

learning challenges that demand deep understanding and problem-solving skills. The findings of this study can be 

a reference for teachers and policy makers in designing more effective learning strategies that are in accordance 

with the needs of grade VIII students. 

Based on the explanation above the purpose of this research is to describe students' mathematics learning 

outcomes using a problem solving approach, describe students' mathematics learning outcomes using a problem 

posing approach, and to find out differences in mathematics learning outcomes between those using the problem 

solving and problem posing approaches 

 

 

2. RESEARCH METHOD 

2.1. Research Design 

This research is a quasi-experimental research involving two groups, namely experimental group I and 

experimental group II. Experimental group I was taught using the Problem Solving approach while experimental 
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group II was taught using the Problem Posing approach. The research design is The Nonequivalent posttest-Only 

Control Group Design [16],[17] . Which is a type of pseudo-experiment (quasi-experimental design). The research 

design model used is presented in the following table. 

 

Table 1. Research design model 

Group Variables Posttest 

E 1 X 1 O 1 

E 2 X 2 O 2 

        Source: [12] 

Information: 

E 1 = Experimental class I (problem solving approach) 

E 2 = Experimental class II (problem posing approach) 

X 1 = Experiment I (problem solving approach) 

X 2 = Experiment II (problem posing approach) 

O 1 = Test results after using the problem solving approach 

O 2 = test results after using problem posing 

 

2.2. Population and Sample 

Population is a generalization area consisting of objects/subjects that have certain characteristics 

determined by researchers to be studied and then draw conclusions. So population is not only people, but also 

objects and other natural objects. Population is also not just the number of objects/subjects being studied, but 

includes all the characteristics/attributes possessed by that subject or object [18] . The population in this research 

is all students of class VIII Junior High School Muhammadiyah 1 Makassar, presented in the following table. 

 

Table 2 . Population of class VIII students at Junior High School Muhammadiyah 1 Makassar 

Class Posttest 

VIII A 25 

VIII B 33 

VIII C 32 

VIII D 26 

 

The sample from this research consists of 2 classes, where the two classes will receive different treatment, 

namely the first class uses the Problem Solving approach and the second class uses the Problem Posing approach. 

These two classes will be selected through two stages, because in class VIII Junior High School Muhammadiyah 

1 Makassar there are 2 criteria, namely superior class (class VIII A), while classes VIII B, VIII C, and VIII D have 

almost the same abilities. So in the first stage it will be selected using a purposive sampling technique to select 

classes that have almost the same abilities. Then in the second stage, it will continue using the cluster random 

sampling technique. 

 

2.3. Data Collection Technique 

The instruments in this research are tools used to measure student learning outcomes. The learning 

outcomes referred to in this research are aspects of cognitive assessment, namely understanding and application. 

With this, the instrument used is a sheet. Tests are a way of measuring knowledge, skills, feelings, intelligence or 

attitudes, individuals or groups [19], [20] . 

In this case, the test sheet given is in the form of a description that is used to determine student learning 

outcomes after being given treatment. Before carrying out the test, the two experimental classes were given 

treatment, namely the experimental class I was taught by applying the Problem Solving approach, and the 

experimental class II was taught by applying the Problem Posing approach. The final test was carried out by giving 

test sheets containing 5 numbered problem descriptions to both classes, both those taught using the Problem 

Solving approach and those taught using the Problem Posing approach. After the final test is carried out, scoring 

is carried out as a result of the students' mathematics learning. By obtaining these students' mathematics learning 

results, the data is processed to test the truth of the hypothesis. 

 

2.4. Data Analysis Technique 

Data analysis techniques are used to analyze data obtained using descriptive statistical analysis and 

inferential statistical analysis. Descriptive statistics are used to describe students' mathematics learning 

achievement scores which will then be categorized based on the standards applied in the Department of Education 

and Culture and junior high school Muhammadiyah 1 Makassar. 
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Table 3 . Standard category of the Department of Education and Culture 

Mark Category 

0  X < 55 Very low 

55  X < 70 Low 

71  X < 80 Currently 

80  X < 90 Tall 

90  X < 100 Very high 

 

Table 4 . Standard category for Junior High School Muhammadiyah 1 Makassar 

Mark Category 

70  X < 100 Not finished 

90  X < 100 Complete 

 

Next, inferential statistics are used to analyze sample data and the results are applied to the population. 

The independent sample t test is used with the criteria for testing the hypothesis that H0 is rejected or H1 is accepted 

if p < α, meaning there is a difference between the two treatments given. On the other hand, H0 is accepted or H1 

is rejected if p > α, meaning there is no difference between the treatments given. 

 

2.5. Research Procedure 

The research procedure in this study follows a quasi-experimental design with two experimental groups, 

each receiving different instructional approaches. Experimental group I, taught using the Problem Solving 

approach, and experimental group II, taught using the Problem Posing approach, were assessed using the 

Nonequivalent Posttest-Only Control Group Design to measure outcomes post-treatment. The study population 

included all students in grade VIII at Junior High School Muhammadiyah 1 Makassar, from which two classes 

were selected through purposive and cluster random sampling. Data collection involved a cognitive test focusing 

on understanding and application, administered post-intervention, with results analyzed using descriptive and 

inferential statistics. Descriptive analysis categorized scores based on institutional standards, while inferential 

analysis, using an independent t-test, assessed statistical differences between the two groups. 

 

 

3. RESULTS AND DISCUSSION 

3.1.  Results of Descriptive Statistical Analysis 

The following is a table that presents the results of descriptive statistical analysis of learning outcomes 

for problem solving classes and problem posing classes which were calculated using the SPSS program. 

 

Table 5 . Descriptive Statistics of Learning Results for Class VIII Students who were taught through the Problem 

Solving Approach 

Statistics Statistical Value 

Maximum value 91.00 

Minimum value 76.00 

Mean 82.96 

Median 83.00 

Standard 

deviation 

4.78 

Variance 22.87 

Range 15.00 

 

Based on the table above, it can be seen that the average learning outcome of class VIII C students at 

junior high school Muhammadiyah 1 Makassar after carrying out the learning process by applying the Problem 

Solving approach is 82.96, with the scores achieved by students spread from the lowest score of 76 to the highest 

score of highest 91. If students' mathematics learning outcomes are grouped into 5 categories, the frequency and 

percentage distributions are obtained as in the following table: 
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Table 6 . Descriptive Statistics of Learning Results for Class VIII Students who were taught through the Problem 

Solving Approach 

No Score Category Frequency Percentage (%) 

1 0 ≤ x < 55 Very low 0 0 

2 55 ≤ x < 70 Low 0 0 

3 70 ≤ x < 80 Currently 7 28 

4 80 ≤ x < 90 Tall 15 60 

5 90 ≤ x ≤ 100 Very high 3 12 

Amount   25 100 

 

In table 6 above, it is shown that of the 25 students in the Problem Solving class there were no students 

who were in the very low category, 7 students (28%) got scores in the medium category, 15 students (60%) got 

scores in the high category, and 3 students (12%) got scores in the very high category. The mathematics of students 

in the Problem Solving class is generally in the high category. 

 

Table 7 . Descriptive Statistics of Learning Results for Class VIII Students who were taught through the Problem 

Posing Approach 

Statistics Statistical Value 

Maximum value 100 

Minimum value 74.00 

Mean 87.88 

Median 89.00 

Standard 

deviation 

7.36 

Variance 54.19 

Range 26.00 

 

Based on the table above, it can be seen that the average learning outcome for class VIII D students of 

junior high school Muhammadiyah 1 Makassar after carrying out the learning process by applying the Problem 

Posing approach is 87.88, with the scores achieved by students spread from the lowest score of 74 to the highest 

score. 100. If students' mathematics learning outcomes are grouped into 5 categories, the frequency and percentage 

distributions are obtained as in the following table. 

 

Table 8 . Descriptive Statistics of Learning Results for Class VIII Students who were taught through the Problem 

Posing Approach 

No Score Category Frequency Percentage (%) 

1 0 ≤ x < 55 Very low 0 0 

2 55 ≤ x < 70 Low 0 0 

3 70 ≤ x < 80 Currently 4 16 

4 80 ≤ x < 90 Tall 11 44 

5 90 ≤ x ≤ 100 Very high 10 40 

Amount   25 100 

 

In table 8 above, it is shown that of the 25 students in the Problem Posing class there were no students in 

the very low category, 4 students (16%) got scores in the medium category, 11 students (44%) got scores in the 

high category, and 10 students (40%) got scores in the very high category. After the average score of students' 

learning outcomes of 87.88 is converted into the 5 categories above, it can be concluded that the mathematics 

learning outcomes scores of students in the Problem Posing class are generally in the high category. From the 

description of the data above, it can be seen that the average score of the learning outcomes for the Problem Solving 

class is different from the average score for the Problem Posing class. To see whether the differences between the 

two classes are significant or not, further statistical tests will be carried out. 

 

3.2.  Results of Inferential Statistical Analysis 

In accordance with the research hypothesis, the technique used to test the hypothesis is the statistical 

technique (t-test). However, before discussing statistics, the analysis requirements are first carried out, namely the 

normality test and homogeneity test. 
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3.2.1. Normality Test 

 

Table 9. Test of Normality 

Tests of Normality 

 

 

Problem solving 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistics Df Sig. Statistics Df Sig. 

TestLearning 

Results 
,172 25 ,055 ,914 25 ,037 

 

Table 10. Test of Normality 

Tests of Normality 

 

 

Problem posing 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistics Df Sig. Statistics Df Sig. 

TestLearning 

Results 
,160 25 ,096 ,949 25 ,233 

 

After carrying out a descriptive statistical test of the learning result test score data for experimental class 

I and experimental class II, the next step is a normality test between the learning result test scores of the two 

experimental classes. Normality testing aims to find out whether the average student learning outcomes come from 

a normally distributed population. 

From inferential data analysis, a value of p = 0.055 was obtained for experimental class I and a value of 

p = 0.096 for experimental class II, which was greater than the value of α = 0.05, which means that both groups of 

data were normally distributed. 

 

3.2.2. Homogeneity Test 

 

Table 11. Test of Homogeneity 

Test of Homogeneity of Variances 

Learning Results Test 

Levene Statistics df1 df2 Sig. 

2,819 1 48 ,100 

 

After testing the normality of the test data on the learning outcomes of experimental class I and 

experimental class II, it can be seen that the results of the distribution of the data are normally distributed so that 

for further testing the Levene's Test is used. Based on the results of homogeneity testing using the Levene's Test, 

a value of p = 0.1 was obtained which was greater than α = 0.05, which means the data in this study had 

homogeneous variance. 

 

3.2.3. Hypothesis Testing 

 

 
Figure 1. T-test results of learning outcomes 

 

Based on the results of the research that has been described, descriptively, class VIII students of junior 

high school Muhammadiyah 1 Makassar who studied through the Problem Solving approach obtained an average 

score of 82.96, and the Problem Posing Approach obtained an average score of 87.88, which is higher than the test 

average. Learning outcomes of the Problem Solving approach class. The scores obtained in both classes show that 

the learning outcomes test scores in class C (Problem Solving approach) have a higher score compared to class D 
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(Problem Posing approach). So, in this study there are differences Mathematics learning outcomes among students 

who learn through the Problem Solving approach with the Problem Posing approach in learning number patterns. 

Learning using a problem solving approach, students are trained in solving problems given by the teacher 

[21],[22]. So that it can improve students' ability to analyze problems. Meanwhile, in the Problem Posing approach, 

students solve problems [24]. Apart from that, students were challenged to create new questions and one of the 

group representatives explained their findings in front of the class. So this can improve students' creative thinking 

abilities. 

This is reinforced by the results of inferential statistical analysis which show that there is a significant 

difference in mathematics learning outcomes between students whose learning uses a problem solving approach, 

and a problem posing approach. This is shown by the p value = 0.008, where the p value < 0.05 means H0 is 

rejected and H1 is accepted. Based on research conducted by [24] in his research entitled "Comparison of the 

Effectiveness of Problem Solving and Problem Posing Approaches in mathematics learning among students Junior 

High School” states that; (1) The problem solving approach is effective in terms of mathematical understanding 

and reasoning abilities; (2) The Problem Posing approach is effective in terms of mathematical understanding and 

reasoning abilities; (3) The Problem Solving approach is more effective than Problem Posing in terms of 

mathematical understanding abilities but the Problem Solving approach is not more effective than Problem Posing 

in terms of the mathematical reasoning abilities of junior high school students in building learning. flat side space. 

Based on research conducted by Falach [25] in his research entitled "Application of the Problem Posing 

Approach to Improve Problem Solving Abilities" stated that the indicator of student success in solving problems 

is that at least students are able to solve problems at a good level. The results of problem solving abilities in 

mathematics in cycle I were categorized as not good, at 12.9%, while at a good level it was 87.1%. In cycle II, 

mathematical problem solving ability was 100% at a very good level. Based on previous research conducted by 

Shanti and Abadi [26] states that the Problem Solving learning approach with cooperative settings and Problem 

Posing with cooperative settings are effective, and the Problem Posing approach with Cooperative settings are 

more effective than the Problem Solving approach with cooperative settings in mathematics learning in terms of 

the achievement of competency standards, critical thinking abilities and students' emotional intelligence. 

Based on the description above, in this research it can be seen that there are differences in the learning 

outcomes of students who use the Problem Solving approach and the Problem Posing approach. This can be seen 

from the p value = 0.008, where the p value < 0.05 means H 0 is rejected and H 1 is accepted. So, from the results 

of research on descriptive statistics and inferential statistics, the learning outcomes of students taught via the 

Problem Posing approach are better than the learning outcomes of students taught via the problem solving 

approach. 

The problem solving approach in learning mathematics is very effective because it helps students develop 

critical, analytical and creative thinking skills. As explained by Putri et al [9], the following are some of the positive 

results that can be achieved by using this approach: deeper understanding of concepts, critical thinking skills, 

creativity, increased self-confidence, ability to adapt, increased memory and long-term understanding, 

development of collaboration skills. It is important to note that teaching with a problem solving approach requires 

time, patience, and support from the teacher. Students need to be given the opportunity to experiment, make 

mistakes, and learn from their own experiences [27]. If implemented well, this approach can create a deep and 

meaningful mathematics learning environment. 

The problem posing approach in learning mathematics focuses on students' ability to formulate questions, 

solve problems, and create new questions. The following opinions from [28],[29] are some of the positive results 

that can be achieved by using this approach: deeper understanding of mathematical concepts, development of 

creativity and courage to think, ability to think critically, increased motivation and involvement, development of 

mathematical communication skills, more contextual problem solving, development of critical skills in assessing 

questions and solutions, and increased social involvement. It is important to note that the problem posing approach 

may require a paradigm shift in mathematics learning and may require time to adapt [30]. However, if implemented 

well, it can help create a dynamic learning environment, build critical skills, and improve understanding of 

mathematics. 

 This study has a significant impact in providing insight into which approach is more effective in 

improving the mathematics learning outcomes of eighth grade students. By knowing the differences in the effects 

of these two approaches, teachers can choose the most appropriate method to improve students' conceptual 

understanding and problem-solving skills. Another positive impact is helping students develop critical and creative 

thinking skills according to the approach used. However, this study has limitations, such as variations in students' 

initial abilities that can affect the results, as well as limited time and resources to implement the problem posing 

approach, which often requires more guidance and time to train students to formulate their own problems. In 

addition, differences in student responses to the two approaches are also a challenge, because each student may be 

more comfortable or effective with a different approach. 
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4. CONCLUSION 

Based on the results of data analysis and discussion, it can be concluded that the mathematics learning 

outcomes of class VIII C students of junior high school Muhammadiyah 1 Makassar who learn through the 

Problem Solving approach have an average score of 82.96 with a standard deviation of 4.78. Meanwhile, the 

mathematics learning outcomes of class VIII D students who learn through the Problem Posing approach have an 

average score of 87.88 with a standard deviation of 7.36. There are differences in mathematics learning outcomes 

between students who learn through the Problem Solving and Problem Posing approaches, where the average 

learning outcomes of students taught through the Problem Posing approach are higher than those of students taught 

through the Problem Solving approach. For further research, it is recommended to explore the effect of a 

combination of problem solving and problem posing approaches in improving mathematics learning outcomes, as 

well as considering individual factors such as students' learning styles and their initial skill levels. 

 

 

ACKNOWLEDGEMENTS 

We would like to express our deepest gratitude to all parties who have supported and contributed to this 

research. Thank you to the teachers and students who have actively participated in this research, as well as to those 

who have provided valuable guidance and input. Hopefully this research can provide benefits for the development 

of mathematics learning and be a reference for further research. 

 

REFERENCES 
[1] D. Darmaji, A. Astalini, D. A. Kurniawan, and F. T. Aldila, “Students’ Perceptions in the Use of Web-Based Character 

Assessment: A View from Gender Perspective,” J. Pendidik. Progresif, vol. 11, no. 2, pp. 362–383, 2021, doi: 

10.23960/jpp.v. 
[2] R. Fitriani, L. Anatri, O. S. Joint, and R. Risnita, “Scope of Learning Evaluation in Science Subject in Junior High School 

Students: A Systematic Review,” J. Eval. Educ., vol. 4, no. 1, pp. 8–16, 2023, doi: 10.37251/jee.v4i1.307. 

[3] Astalini, Darmaji, D. A. Kurniawan, F. P. Sinaga, M. Z. Azzahra, and E. Triani, “Identification the 2013 Curriculum 

Teacher ’ s Book to Determine the Character Values of Class X Students on Circular Motion Material,” J. Pendidik. Sains 
Indones., vol. 11, no. 3, pp. 545–558, 2023, doi: https://doi.org/10.24815/jpsi.v11i3.28567. 

[4] B. C. Putri, F. T. Aldila, and M. M. Matondang, “Hubungan Antara Karakter Motivasi Belajar dengan Hasil Belajar 

Siswa,” Integr. Sci. Educ. J., vol. 3, no. 2, pp. 45–49, 2022, doi: 10.37251/isej.v3i2.252. 

[5] K. B. Dinata, “Analisis Kemampuan Literasi Digital Mahasiswa,” Edukasi J. Pendidik., vol. 19, no. 1, p. 105, 2021, doi: 
10.31571/edukasi.v19i1.2499. 

[6] D. Darmaji, A. Astalini, D. A. Kurniawan, and F. T. Aldila, “Gender and Perception: Implementation of Web-based 

Character Assessment in Science Learning,” J. Educ. Res. Eval., vol. 6, no. 1, pp. 131–142, 2022, doi: 

10.23887/jere.v6i1.37737. 
[7] H. Harizon et al., “Description of Teacher Responses to the Implementation of Student Process Skills Portfolio 

Assessment,” Integr. Sci. Educ. J., vol. 4, no. 3, pp. 128–134, 2023, doi: 10.37251/isej.v4i3.731. 

[8] Syaiful, Kamid, D. A. Kurniawan, and P. A. Rivani, “The impact of project-based learning on students’ achievement in 

mathematics,” J. Educ. Res. Eval., vol. 5, no. 4, pp. 558–567, 2021, doi: 10.48081/kxbi5168. 
[9] W. A. Putri, R. Fitriani, E. F. Setya Rini, F. T. Aldila, and T. Ratnawati, “Pengaruh Motivasi terhadap Hasil Belajar Siswa 

Sekolah Menengah Pertama,” SAP (Susunan Artik. Pendidikan), vol. 5, no. 3, pp. 248–254, 2021, doi: 

10.36987/jpms.v7i1.1942. 

[10] F. P. Sinaga, Jurhana, Yusrita, and M. Hidayat, “Analisis Penggunaan Metode Mengajar (Metode Demonstrasi, Metode 
Eksperimen, Metode Inquiry, Dan Metode Discovery di SMA Negeri 11 Kota Jambi),” Relativ. J. Ris. Inov. Pembelajaran 

Fis., vol. 5, no. 2, pp. 103–110, 2022, doi: https://doi.org/10.29103/relativitas.v5i2.7830. 

[11] S. W. Oktavia, N. Septiani, F. Sinaga, and N. N. Qoidah, “Analysis Of The Relationship In Learning Interest To Learning 

Outcomes Static Fluid Material In Senior High School,” J. Ilm. Ilmu Terap. Univ. Jambi, vol. 7, no. 1, pp. 22–26, 2023, 
doi: https://doi.org/10.22437/jiituj.v7i1.26696. 

[12] R. A. Pratama and A. Saregar, “Pengembangan Lembar Kerja Peserta Didik (LKPD) Berbasis Scaffolding Untuk Melatih 

Pemahaman Konsep,” Indones. J. Sci. Math. Educ., vol. 2, no. 1, pp. 84–97, 2019, doi: 10.24042/ijsme.v2i1.3975. 

[13] I. Purnamasari and W. Setiawan, “Kemampuan Pemecahan Masalah Matematis Siswa SMP pada Materi SPLDV Ditinjau 
dari Kemampuan Awal Matematika (KAM),” J. Medives  J. Math. Educ. IKIP Veteran Semarang, vol. 3, no. 2, pp. 207–

215, 2019, doi: https://doi.org/10.31331/medivesveteran.v3i2.771. 

[14] F. T. Aldila, E. F. S. Rini, S. W. Oktavia, N. N. Khaidah, F. P. Sinaga, and N. Sinaga, “The Relationship of Teacher 
Teaching Skills and Learning Interests of Physics Students of Senior High School,” EduFisika J. Pendidik. Fis., vol. 8, 

no. 1, 2023. 

[15] M. Suryani, L. H. Jufri, and T. A. Putri, “Analisis Kemampuan Pemecahan Masalah Siswa Berdasarkan Kemampuan 

Awal Matematika,” Mosharafa J. Pendidik. Mat., vol. 9, no. 1, pp. 119–130, 2020, doi: 10.31980/mosharafa.v9i1.605. 
[16] N. Akben, “Effects of the problem-posing approach on students’ problem solving skills and metacognitive awareness in 

science education,” Res. Sci. Educ., vol. 50, no. 3, pp. 1143–1165, 2020. 

[17] E. Wibowo and D. D. Pratiwi, “Pengembangan Bahan Ajar Menggunakan Aplikasi Kvisoft Flipbook Maker Materi 

Himpunan,” Desimal J. Mat., vol. 1, no. 2, p. 147, 2018, doi: 10.24042/djm.v1i2.2279. 
[18] M. Agustin, Y. A. Pratama, W. Sopandi, and I. Rosidah, “Pengaruh Model Pembelajaran Radec Terhadap Keterampilan 

Berpikir Tingkat Tinggi Mahasiswa PGSD,” J. Cakrawala Pendas, vol. 7, no. 1, pp. 140–152, 2021, doi: 

10.31949/jcp.v7i1.2672. 



          ISSN: 3021-7857 

Intv. Ind. J. of. Math. Ed,Vol. 2, No. 2, December 2024:  36 - 44 

44 

[19] M. V. Situmorang, N. Purba, and B. T. Gultom, “Implementasi Model Pembelajaran Kooperatif Make A Match (MAM) 

dalam Peningkatan Hasil Belajar pada Materi Sistem Ekskresi,” Edukatif  J. Ilmu Pendidik., vol. 3, no. 6, pp. 4041–4048, 

2021, doi: 10.31004/edukatif.v3i6.1286. 
[20] D. Bukifan, L. Yuliati, and S. K. Handayanto, “Penguasaan Konsep Siswa Pada Materi Termodinamika Dalam 

Pembelajaran Argument Driven Inquiry for STEM Education,” J. Pendidik. Teor. Penelitian, dan Pengemb., vol. 5, no. 

8, pp. 1121–1127, 2020, doi: 10.17977/jptpp.v5i8.13917. 

[21] P. R. Amnuel, F. P. Sinaga, and F. R. Winda, “Description Of Students’ Critical Thinking Ability Of Urban School In 
Physics Material,” Edufisika J. Pendidik. Fis., vol. 8, no. 2, pp. 217–225, 2023, doi: 10.59052/edufisika.v8i2.26531. 

[22] M. Rahmadiyah, H. Wisodo, and Parno, “Pengaruh Penerapan Diagram pada Pembelajaran STEM Terhadap Kemampuan 

Pemecahan Masalah Siswa,” JRPF (Jurnal Ris. Pendidik. Fis., vol. 6, no. 1, pp. 37–46, 2021, doi: 

http://dx.doi.org/10.17977/um058v6i1p37-46. 
[23] J. P. Casquilho, F. P. Sinaga, N. Septiani, S. W. Oktavia, N. N. Qoidah, and E. F. S. Rini, “The Influence Of Critical 

Thinking Ability On Students’ Science Learning Outcomes,” Edufisika J. Pendidik. Fis., vol. 8, no. 2, pp. 116–124, 2023, 

doi: 10.59052/edufisika.v8i2.24865. 

[24] S. Wahyuni, E. Rahmadhani, and L. Mandasari, “Pelatihan Pembuatan Media Pembelajaran Interaktif dengan 
Menggunakan Powerpoint,” J. Abdidas, vol. 1, no. 6, pp. 597–602, 2020, doi: 10.31004/abdidas.v1i6.131. 

[25] H. N. Falach, “Perbandingan keefektifan pendekatan problem solving dan problem posing dalam pembelajaran 

matematika pada siswa SMP,” PYTHAGORAS J. Pendidik. Mat., vol. 11, no. 2, pp. 136–148, 2016, doi: 

http://dx.doi.org/10.21831/pg.v11i2.10635. 
[26] A. Jabar, “Penerapan Pendekatan Problem Posing Untuk Meningkatkan Kemampuan Pemecahan Masalah,” J. Pendidik. 

Mat., vol. 1, no. 2, pp. 81–88, 2015. 

[27] W. N. Shanti and A. M. Abadi, “Keefektifan Pendekatan Problem Solving Dan Problem Posing Dengan Setting Kooperatif 

Dalam Pembelajaran Matematika,” J. Ris. Pendidik. Mat., vol. 2, no. 1, pp. 121–134, 2015, doi: 10.21831/jrpm.v2i1.7155. 
[28] F. N. Hidayati, H. Akhsan, and ) Syuhendri, “Identifikasi Miskonsepsi Siswa Kelas X Pada Materi Elastisitas dan Hukum 

Hooke di SMA Negeri 1 Indralaya,” J. Inov. dan Pembelajaran Fis., vol. 3, no. 2, pp. 1–9, 2016. 

[29] O. Deke, A. A. L. Jewaru, and Y. U. Kaleka, “Engineering Design Process pada STEM melalui Authentic PBL dan 

Asesmen Formatif: Meninjau Desain Argumentasi Ilmiah Siswa Terkait Termodinamika,” BJSME Borneo J. Sci. Math. 
Educ., vol. 2, no. 3, pp. 29–52, 2022. 

[30] Ismiati, “Pembelajaran Biologi SMA Abad ke-21 Berbasis Potensi Lokal: Review Potensi di Kabupaten Nunukan-

Kalimantan Utara,” J. Penelit. dan Pengkaj. Ilmu Pendidik. e-Saintika, vol. 4, no. 2, pp. 234–247, 2020, doi: 10.36312/e-

saintika.v4i2.218. 
[31] S. Wanto et al., “Kupas Tuntas Penelitian Pengembangan Model Borg & Gall,” Wahana Dedik.  J. PkM Ilmu 

Kependidikan, vol. 3, no. 2, pp. 46–55, 2020, doi: 10.31851/dedikasi.v3i1.5340. 

 


