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Abstract  

This research was motivated by the low level of students' problem-solving ability in mathematics learning, 

especially based on real-world problems. The main cause is that students still have problems in 

understanding the meaning and finding the core of the given problem. The objectives of this study to 

determine the modified Triangle Method (TM) with Contextual Teaching and Learning (CTL) to improv 

students' ability in problem-solving and also its interaction with prior knowledge. This type of research is 

experimental design with a sample of 69 students grade VIII in West Sumatera, Indonesia. The data were 

obtained by giving the test, which was evaluated by t-test and two-way ANOVA. Based on the result test, 

obtained a t-value of 4.488 with the Sig.=0.000<0.05= α. It can be concluded that the modified of TM and 

CTL can improve students' problem-solving ability. Meanwhile, the interaction test obtained 

Sig.0.467>0.05=α. In other words, there is no interaction between CTL and students' prior knowledge of 

problem-solving skills. It means that TM and CTL can be used for students with high and low prior 

knowledge to improve students' problem-solving skills 

Keywords: Modified triangle method, Contextual teaching and learning, Prior knowledge, Problem-

solving skills, Mathematics education. 

Abstrak 

Penelitian ini dilatarbelakangi oleh rendahnya kemampuan pemecahan masalah siswa dalam 

pembelajaran matematika, khususnya yang berkaitan dengan masalah dunia nyata. Penyebab utamanya 

adalah siswa masih mengalami kesulitan dalam memahami makna dan menemukan inti dari permasalahan 

yang diberikan. Tujuan dari penelitian ini untuk mengetahui praktik modifikasi Triangle Method (TM) 

dengan pendekatan Contextual Teaching and Learning (CTL) dalam meningkatkan kemampuan siswa 

dalam pemecahan masalah dan juga interaksinya dengan pengetahuan awal siswa. Jenis penelitian ini 

adalah penelitian eksperimen dengan sampel 69 siswa kelas VIII di Sumatera Barat, Indonesia. Data 

diperoleh dengan memberikan tes, yang dievaluasi dengan uji-t dan anova dua arah. Berdasarkan hasil 

pengujian, diperoleh nilai t-value sebesar 4.488 dengan nilai Sig.=0.000<α=0.05. Hal ini dapat 

disimpulkan bahwa modifikasi TM dan CTL dapat meningkatkan kemampuan pemecahan kemampuan 

pemecahan masalah siswa. Sementara itu, uji interaksi diperoleh nilai sig > nilai alpha (0,467 > 0,05). 

Dengan kata lain, tidak terdapat tidak terdapat interaksi antara CTL dan pengetahuan awal siswa terhadap 

kemampuan terhadap kemampuan pemecahan masalah siswa. Hal ini berarti bahwa TM dan CTL dapat 

digunakan untuk siswa dengan pengetahuan awal tinggi dan rendah untuk meningkatkan kemampuan 

pemecahan masalah siswa 

Kata Kunci: Kemampuan pemecahan masalah,Metode segitiga yang dimodifikasi, Pendekatan 

kontekstual, Pendidikan matematika, Pengetahuan awal. 
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INTRODUCTION  

The purpose of the study is to improve the ability to articulate problem-solving by 

modifying the TM with CTL. Previous study has examined this CTL in developing 

students' problem-solving (Lestari et al., 2021; Pangemanan, 2020). However, research 

shows that the CTL did not have a significant effect in improving students' ability (Curry 

et al., 2012; Priyadi & Yumiati, 2021). In other words, the CTL approach has no effect or 

satisfactory results in improving students' ability. It is known that students still have 

difficulties in finding out the meaning of the given problem. Students have difficulty in 

identifying the essence of the problem or using mathematical terms and their related 

concepts, so they cannot afford to solve it (Aisy et al., 2022; Mulwa, 2015; Sibaen et al., 

2023). In addition, students have difficulty finding keyword problems and do not like 

problems in essays (long word problems) (Putra et al., 2020; Siniguian, 2017).  

Identifying a problem is of paramount importance in finding appropriate solutions. 

Therefore, teachers can ask students to write down difficult problems and look for precise 

solutions to each difficult item written on the worksheet called TM. This method can help 

students feel more comfortable in understanding or identifying the underlying problems. 

TM is a method that the teacher can use to make it easier for students to understand math 

problems. This method has been verified to help students identify problems and find the 

correct solutions (Podolak et al., 2016). Therefore, the research attempted to combine TM 

and CTL in order to strengthen students' problem-solving skills in order to significantly 

improve them.  

CTL is a learning approach that can incorporate knowledge and improve students' 

mathematical skills. This approach requires teachers to relate instructional materials to 

students' lives using real-world problems (Silseth & Erstad, 2018; Yeh et al., 2019). CTL 

is a learning approach that has been shown to improve students' problem-solving skills 

through critical and creative thinking processes by presenting real-world problems (Lago 

& Cruz, 2021; Lestari et al., 2021; Nawas, 2018). In addition, CTL can also facilitate 

teachers to promote students' motivation to learn mathematics primarily by solving real-

world problems (Geduld, 2017; Lago & Cruz, 2021; Nawas, 2018). In other words, the 

CTL is an approach that views learning must be based on students' experiences by 

presenting a context of life in learning activities.  

CTL is a concept of learning that helps teachers to relate instructional materials to 
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contexts or situations that are relevant to students. Ausubel's theory says that the given 

material must be meaningful that is appropriate to the cognitive structure of students 

(Kostiainen et al., 2018; Lago & Cruz, 2021). Therefore, instructional materials must be 

associated with students' previous concepts in order to be assimilated and well recognized 

by them. The concept of learning also emphasizes the meaningful relevant actual situation 

with students (Babakr et al., 2019; Univeren & Karakus, 2020; Zhou & Brown, 2017). In 

other words, CTL can facilitate students to connect new information with existing 

experience or knowledge, which turns into more meaningful learning experience for them 

(Hanfstingl et al., 2019; Swars et al., 2018; Takunyaci, 2021).  

TM is an additional method for the teacher to help students understand and identify 

the problem. This method is used to help students divide problems into two parts, which 

are the causes and solutions sides (Podolak et al., 2016). In this way, it can certainly help 

students to understand problems and plan appropriate solutions. The core of problem-

solving ability is how students can find important information related to the problem so 

that they can be used as early information in finding the correct solution (Kale & 

Akcaoglu, 2020; Nasution et al., 2018). TM provides a way for understudies to discover 

the center of the issue and after that give fitting criticism. In other words, TM has 

similitude with the hypothesis of imaginative problem-solving which has four stages in 

understanding a issue known as the inventive mental handle which are planning, hatching, 

light, and confirmation (Basadur et al., 2014; Hsieh, 2018; Soyadı, 2015). Decision 

making to find solutions is the result of the process of identifying and solving problems 

(Hamlen, 2018; Sousa et al., 2019). TM provides space for students to identify the scope 

of the problem and help them to make the right decisions regarding the problem. In other 

words, the modified of TM and CTL can help students in learning mathematics by having 

the same goal, which is to develop potential problem-solving skills. In addition, it can 

also help teachers with the current issue of designing with 21st century skills (Adeoye & 

Jimoh, 2023; Zhong & Xu, 2019).  

TM was a method designed to help students solve the problem. The inverted triangle 

represents a problem solved by students with the left hand as the cause and the right hand 

as the solution to those causes. In other words, TM was about defining the problem and 

finding the right solution to the problem. As for the technical performance, teachers can 

divide students into groups and give them triangular posters. The teacher then presents a 
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problem to each group and asks the students to write things that are considered difficult 

on the left side of the triangle and discuss solutions that could remove the left side by 

writing it on the right side, as shown in Figure 1. 

 
Figure 1. The triangle method (Podolak & Kawałek, 2016) 

 

The integration of TM and CTL models in mathematics learning is done when 

students work in their groups to solve the given problems. First, the teacher gives a 

problem and a poster with an inverted triangle. Students work in groups to find the cause 

of the problem. This part is written by the students on the left side of the triangle. 

Meanwhile, on the right side of the triangle, students write the solution for each cause 

that arises. Through group discussions, students can work together and develop their 

ability to construct ideas and find the right solution to the given problem. Next, the results 

of the group discussion are presented to the class to get opinions or answers from other 

groups. 

The study also considers the aspect of prior knowledge as an essential part of 

students' knowledge of mathematics. Piaget's theory defines learning as a process of 

building cognitive structures through the process of absorbing new information 

(assimilation) and petitioning old information so that new information can enter into the 

students' cognitive structure (accommodation) (Hanfstingl et al., 2019; Zhou & Brown, 

2017). In other words, students develop new knowledge and skills according to the prior 

knowledge they already possess. This indicates that prior knowledge was a particularly 

important measure for processing new information in students' cognitive structure. This 

prior knowledge had a significant impact on students' ability to build new knowledge (Lee 

et al., 2019). To this end, teachers must pay attention to the extent of learning about the 

instructional materials to be given. Teachers can obviously connect new concepts with 

existing knowledge, so that they can enter and stay in students' cognitive structures 
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(Simonsmeier et al., 2022).  

This study was conducted to improve students' problem-solving skills in learning 

mathematics by paying attention to aspects of students' prior knowledge. Based on 

existing theories and some previous study results, the following the research question can 

be formulated; (RQ1) Is students' problem-solving ability by modifying TM and CTL 

better than students' problem-solving ability without CTL?; (RQ2) Is there an interaction 

of the modified TM and CTL with students' prior knowledge towards problem-solving 

skills? 

 

Hypothesis 

(H1) Students' problem-solving ability by modifying TM and CTL is better than students' 

problem-solving ability without CTL; (H2) There is an interaction of the modified TM 

and CTL with students' prior knowledge towards problem-solving skills. 

 

RESEARCH METHODS  

This type of study is quasi-experimental research with a randomized control group only 

design. This study aims to determine the causality of the treatment given (Akhtar, 2016). 

The research population was students of grade VIII, SMPN 1 Bayang, West Sumatra, 

Indonesia in the academic year of 2023-2024 with details of class as shown in Table 1. 

 

Table 1. Students in class VIII 

Class Students 

VIII.1 35 

VIII.2 34 

VIII.3 34 

VIII.4 33 

Total 136 

    

Sampling research using random sampling technique. Before selecting the sample, 

the requirements test was carried out, namely the homogeneity test and the similarity of 

the means using SPSS software. The following are the results of the requirements test 

(prerequisite test) analysis as shown in Table 2. 

Based on the Kolmogorov-Smirnov test, each class has a Sig.>α=0.05. In other 

words, the data of each member of the population is normally distributed. 
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Table 2. One-sample Kolmogorov-Smirnov test 

 VIII.1 VIII.2 VIII.3 VIII.4 

N 35 34 34 33 

Normal Parameters Mean 55.800 56.352 54.941 54.303 

Std. Deviation 11.180 9.607 8.431 8.153 

Most Extreme 

Differences 

Absolute 0.129 0.091 0.121 0.139 

Positive 0.129 0.058 0.121 0.139 

Negative -0.079 -0.091 -0.078 -0.083 

Test Statistic 0.129 0.091 0.121 0.139 

Asymp. Sig. (2-tailed) 0.154 0.200 0.200 0.104 

 

Furthermore, the homogeneity of variance test was carried out with the results as in 

Table 3. 

 

Table 3. Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 

1.794 3 132 0.151 

 

Based on Table 3, Sig.=0.151>0.05=α. In other words, each member of the 

population has a homogeneous variance. The last test as a condition of random sampling 

is the mean similarity test with the results as in Table 4. 

 

Table 4. One Way ANOVA  

 Sum of Squares df Mean Square F Sig. 

Between Groups 83.129 3 27.710 .311 .818 

Within Groups 11768.217 132 89.153   

Total 11851.346 135    

 

Based on Table 4, Sig.=0.818>0.05=α. In other words, each member of the 

population has an average similarity. 

Based on the prerequisite test, the sample can be randomly selected so that class 

VIII.1 is chosen as the experiment class and class VIII.2 as the control class. In the 

experimental class, learning was carried out using TM and CTL while the control class 

used conventional learning. Instructional strategies used in the TM and CTL approaches 

are the teacher divides students into 7 groups with one group consisting of 5 students. 

Each group was given a poster in the form of an inverted triangle in which there was one 

problem regarding the geometry of space material. Students in their respective groups are 

asked to analyse the factors or information related to the problem and write it on the left 
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side of the triangle. Furthermore, students pay attention to ways to solve these factors and 

write them on the right side of the triangle. In addition, the teacher also distributed 

worksheets that were used to assist students in writing down the solutions they obtained. 

Then each group was asked to present their work in front of the class.  

 

Instruments 

In this study, the tests given are prior knowledge test and problem-solving test on the 

topic of space geometry. Prior knowledge test was given about 5 questions before 

conducting the study. This test aims to determine the students' prior knowledge about the 

prerequisite material of the subject to be given. The Problem-Solving Test was given at 

the end of the study about 5 questions to find out the problem-solving ability after 

applying TM with CTL. All questions were given in the form of essays. Problem solving 

tests are designed based on indicators of problem-solving ability as shown in Table 5 

(Guiñez & González, 2023; Sari et al., 2019).  

 

Table 5. Guidance for Students Problem Solving Ability Tests 

Indicator Assessment Score 

Understanding 

the 

Problem 

 Did not mention what was known and what was asked  

 Mention what is known without mentioning what was 

asked  

 Mention what is known and what is asked but is not right  

 Mention what is known and what is asked correctly 

0 

1 

 

2 

3 

Arranging a 

Plan 
 Not planning a problem solving at all  

 Planning a solution based on a problem but not right  

 Plan solutions based on problems correctly 

0 

1 

2 

Carrying Out a 

Plan 
 There are no answers at all  

 Running the plan by writing down answers but wrong 

answers or only a small number of correct answers  

 Running the plan by writing half answers or most correct 

answers 

 Running the plan by writing answers completely and 

correctly  

0 

1 

 

2 

 

3 

 

Re-Check  Did not write a conclusion 

 Interpreting the results obtained by making conclusions 

but not right 

 Interpret the results obtained by making conclusions 

appropriately 

0 

1 

 

2 

 

Before the final test was given to students in both experimental and control classes, 

the validity and reliability of the test were tested. The validity test was carried out expertly 



 

84  Brillo Journal, Volume 4, Issue 2, June 2025, pp. 77-95 

 

 

by looking at the accuracy of the test made with the question grid and the level of 

cognition. The validity test was carried out by two experts in the field of mathematics 

with the decision that the test questions were suitable for testing. Furthermore, the 

questions were given to 30 students and then the difficulty index and differentiation index 

of the questions were calculated.  

The test question difficulty index test was carried out with the help of SPPS using 

the Mean value of each question. The question is said to have a moderate level of 

difficulty if the mean value obtained is between 0.31–0.70. 

The test of the differentiating power of the test questions was carried out by looking 

at the value of r count. With the criteria the question is said to be good if it has rcalc.>0.40. 

From the results of previous calculations, the value of r count is obtained as in Table 6. 

 

Table 6. Differentiation index analysis results 

Items 1 2 3 4 5 

rcalc. 0.686 0.847 0.612 0.883 0.729 

 

From Table 6, it is obtained that each item has a value of rcalc.>0.40 so that it is said 

that the question items have a good differentiating index.  

Furthermore, the test reliability was tested using SPSS by looking at the Cronbach's 

Alpha. The Cronbach's alpha value is 0.803>0.60 so that the test is declared reliable. 

Based on the validity test, difficulty index test, differentiator index and reliability 

test, the test questions are suitable to be used as instruments for collecting data on 

students' problem-solving skills. 

 

Data analysis 

In order to determine the effectiveness of using TM with CTL, data on problem-solving 

test scores were tested using t-tests in both sample groups (experimental and control). In 

addition, this study also examines the interaction of CTL with students' prior knowledge 

of problem-solving skills. The research design used is shown in Table 7. 

 

Table 7. Research design 

Prior Knowledge 
Class 

Experiment Control 

High 
TM with CTL Without TM with CTL 

Low 

 Post-test Post-test 
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The data collected in this study are (1) prior knowledge data obtained by 

administering a pretest. This data is used to divide students into high and low groups 

based on their prior knowledge, and (2) data on students' problem-solving abilities 

obtained through the provision of final tests. Before the test is administered, the validity 

and reliability of the instrument are analyzed. Based on the results of the instrument 

analysis, it is known that the problem-solving test can be used as a data collection tool. 

The data collected, analyzed using the t-test can be used to find out the problem-solving 

ability of students after the application of TM with CTL and the two-way ANOVA test 

to determine the effectiveness of using TM with CTL and the presence or absence of 

interaction between the approach with prior knowledge on the problem-solving ability of 

the participants students.  

 

RESULTS AND DISCUSSION 

Before analyzing the data, it is necessary to check the requirements for using the t-test 

and two-way ANOVA analysis. First, the sample data are randomly selected; in this case, 

this requirement is met because the sampling was done by simple random sampling. 

Second, the data come from populations that are normally distributed. Data normality 

tests are performed using SPSS software as shown in Table 8. 

 

Table 8. One-sample Kolmogorov-Smirnov test 

 Experiment Group Control Group 

N 35 34 

Normal Parameters Mean 75.74 67.26 

Std. Deviation 7.402 8.277 

Most Extreme Differences Absolute 0.142 0.109 

Positive 0.106 0.079 

Negative -0.142 -0.109 

Test Statistic 0.142 0.109 

Asymp. Sig. (2-tailed) 0.070 0.200 

 

Table 8 shows that the experimental class has Sig.=0.070>0.05=α as well as the 

control class (Sig.=0.200>0.05=α). This means that the data on the problem-solving 

ability of experimental and control class students is normally distributed. Third, the data 

has a homogeneous variance. Testing the third requirement is done with the Levene Test. 

The results of the homogeneity test can be seen in Table 9. 
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Tabel 9. Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 

0.879 1 67 .352 

 

Table 9 shows that Sig.=0.352>0.05=α. This means that the two sample classes have 

homogeneous variance. Based on the results of the prerequisite test analysis, it is known 

that the data obtained are normally distributed and homogeneous. Therefore, the data can 

be analyzed using t-test and two-way ANOVA (Kadir, 2016).  

 

Students' problem-solving ability 

Data on students' problem-solving skills were obtained through the final test. The final 

test was given to both sample classes. The final test scores of students' problem-solving 

skills can be seen in Figure 2. 

 

 
Figure 2. Graph of average problem-solving ability scores  

 

In Figure 2, it can be seen that the average score of the experimental class is higher 

than the average score of the control class. In other words, students' problem solving 

ability using TM with CTL is better than without TM with CTL. To find out the 

effectiveness of using TM with CTL in learning mathematics, a difference test of 

problem-solving ability between the experimental class and the control class was carried 

out using the t-test. The results of the analysis are shown in Table 10. 

 

Table 10. Levene’s test and independent samples t-test result 

Group N Mean 
Std.  

Deviation 

Std.  

Error Mean 

Levene’s test t-test 

F Sig. t df Sig. 

Experiment 35 75.74 7.402 1.251 
0.879 0.352 4.488 67 0.000 

Control 34 67.26 8.277 1.419 

75.74285714

67.26470588

62

64

66

68

70

72

74

76

78

Total of Mean 

Control ClassEksperiment Class
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In Table 10, Sig.=0.000>0.05=α is obtained. This means that there are differences in 

students' problem-solving abilities in the experimental class and the control class that are 

very significant. In other words, there is an effective use of TM with CTL in mathematics 

learning on students' problem-solving ability. 

 

Interaction of the learning and prior knowledge on problem-solving skills 

Meanwhile, the average final test score of students' problem-solving ability based on prior 

knowledge can be seen in Figure 3. 

 

 
Figure 3. Graph of average problem-solving ability scores based on prior knowledge 

 

In Figure 3, it can be seen that the average score of the experimental class is higher 

than the average score of the control class for both students with high prior knowledge 

and students with low prior knowledge. This happens because students already have the 

ability to analyze and understand the meaning of a problem and can provide ideas to solve 

the problem properly and correctly. 

Studying about a learning approach, it cannot be separated from how a teacher pays 

attention to the characteristics of students in designing a learning. In this case, the teacher 

should pay attention to the students' readiness in receiving the subject matter. The 

constructivist theory by Brunner stated that learning is a process that facilitates students 

in constructing their ideas based on previous knowledge (Dimitriadis & Kamberelis, 
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2006). In other words, to design a learning, it should pay attention to the condition of 

students' prior knowledge in receiving new subject matter. Furthermore, this study found 

the presence or absence of interaction or relationship of TM with CTL with students' prior 

knowledge in improving problem solving skills. The results of the analysis are shown in 

Table 11. 

 

Table 11. Test of two way ANOVA 

Source 
Type III  

Sum of Squares 
df Mean Square F Sig. 

Corrected Model 1429.571 3 476.524 7.875 0.000 

Intercept 352448.681 1 352448.681 5824.286 0.000 

Method 1232.177 1 1232.177 20.362 0.000 

Prior Knowledge 159.580 1 159.580 2.637 0.109 

Method*Prior Knowledge 32.323 1 32.323 0.534 0.467 

Error 3933.386 65 60.514   

Total 358752.000 69    

Corrected Total 5362.957 68    

R Squared = 0.267 (Adjusted R Squared = 0.233) 

 

In Table 11, Sig.=0.467>0.05=α are obtained. It can be known that there is no 

interaction between CTL and students' prior knowledge of problem-solving skills. 

 

Discussion of findings 

The results of the analysis show significant differences in the problem-solving abilities of 

the students of the two sample classes. Based on these results, it can be said that TM and 

CTL can improve students' problem-solving abilities compared to control classes without 

TM and CTL. This is because TM and CTL facilitate students' learning based on real-

world problems. In addition, the standard deviation of the experimental class is also lower 

than the control class. This means that students' problem-solving skills using TM and 

CTL are more uniform because in learning students work together in finding solutions to 

problems. By learning in groups, students who have low abilities can be helped by 

students who have high abilities. 

The conceptualization of the material begins by presenting real problems that 

students often encounter in their lives. This can certainly increase students' motivation to 

solve problems by working in groups (Muhtarom et al., 2024; Selvianiresa & Prabawanto, 

2017). In other words, TM and CTL is an approach that can motivate students to develop 

mathematical concepts according to their abilities. Students not only accept it, but also 
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discover the concepts of the material being studied for themselves (Aguilar-Valdés et al., 

2024; Hasani, 2016; Malvasi & Gil-Quintana, 2022). In addition, TM and CTL can also 

give students self-confidence in learning mathematics because the knowledge gained is 

their own discovery (Siregar et al., 2023; Surya et al., 2017). Such things can make 

learning mathematics more meaningful, that is, learning that can help students in 

constructing mathematical concepts with their own abilities. Through the process of 

internalization, students can reconstruct these mathematical concepts or principles.  

During classroom learning, students work together to solve problems that are helped 

by the given triangle poster (in TM implementation). It can be seen that students give a 

positive response to this TM by analyzing difficult things in the problem and then finding 

the right solution. This condition can certainly help students to concentrate and 

understand the given problems (Hélie & Sun, 2010). It can be said that solving the 

problem can be done by identifying the problem, planning the right strategy and checking 

the results obtained (Brookhart, 2010). 

CTL is an approach that can facilitate students with problems of daily life 

(meaningful problems) because each concept obtained is related to the real situation of 

students (Sinay & Nahornick, 2016; Suciati et al., 2019). By applying the seven 

components of CTL (constructivism, inquiry, questioning, modeling, reflection, learning 

community and authentic assessment) in the classroom, teachers will certainly be able to 

maximize the potential of students in learning mathematics. CTL provides the opportunity 

for students to communicate their ideas to so lve the given problems. This makes students 

see mathematics as something that can be understood or makes sense (make sense of 

mathematics) because it is related to real life (Rusdi et al., 2018). Thus, CTL can be 

meaningful to students because they know that mathematics is a tool, they can use to solve 

problems in their lives. 

The results of the study also provide information that there is no relationship between 

TM and CTL with students' prior knowledge in improving problem solving skills. It can 

be interpreted that CTL can be used for students who have high or low prior knowledge 

in improving problem solving skills. In other words, TM with CTL can be applied to 

different types of students' abilities in receiving learning material. This happens because 

the CTL approach can facilitate the different needs and conditions of students in learning 

mathematics (Lestari et al., 2021; Pinwanna, 2015). In addition, in learning students work 
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together in their respective groups to provide ideas or opinions related to the solution of 

the problems discussed. This means that students who do not have high prior knowledge 

can understand the material with the help of their groupmates because each student is 

asked to be able to present the results of their discussion in front of the class. 

CTL is a learning approach that provides opportunities for students to collaborate 

and work together to solve mathematical problems. In each group, students are given the 

opportunity to communicate their ideas in solving mathematical problems, and students 

who have more ability can help friends who are weak in learning (Pangemanan, 2020; 

Sudarman et al., 2017). Through CTL, students solving skills in using mathematical 

concepts, especially to solve real-world problems. This happens because CTL not only 

requires students to find concepts, but also can link these concepts to their real-world 

situations. In addition, TM also helps students to understand and find the right solution to 

the given problems. It is known that CTL can also facilitate the learning of students with 

high or low knowledge. This condition occurs because the CTL approach gives students 

the opportunity to learn according to their abilities. In other words, students who have 

low knowledge can be helped by the information they receive during classroom learning. 

It can be concluded that TM can enhance the use of CTL in learning because it is 

proven to improve students' math problem solving skills. The incorporation of TM should 

be able to help students in understanding the problem which has been one of the causes 

of students' difficulty in finding the right solution. This can certainly be the answer to the 

weaknesses of previous research which revealed that CTL has no impact or does not 

provide satisfactory results on improving students' abilities (Curry et al., 2012; Priyadi & 

Yumiati, 2021). The main problem is that students are still constrained in understanding 

the meaning of the problems given. Learners find it difficult to find the essence of the 

problem so they are unable to solve it (Kopparla et al., 2019). Thus, students' problem-

solving skills are still weak even though they have used CTL. Based on the results of this 

study, the modified of TM and CTL can be used by teachers to facilitate students in 

understanding mathematical problems and has been proven to help them identify 

problems and find the right solution. 

 

CONCLUSION 

Based on the comes about of the ponder, it can be concluded that the problem-solving 

capacity of understudies who learn with alteration TM and CTL is superior than 
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understudies who learn without CTL. It is known that CTL can offer assistance 

understudies to create their potential to illuminate genuine issues. In expansion, the comes 

about of the investigation moreover appeared that there was no interaction between CTL 

and students' beginning information in affecting problem-solving capacity. In other 

words, CTL can meet all the wants of understudies with both moo starting and earlier 

information in learning mathematics.  

Based on the results of the research, it can be recommended that CTL can be used 

by teachers to improve students' math problem solving skills. Moreover, by combining 

CTL and TM, it can certainly cover students' weaknesses in understanding math 

problems. With the inverted triangle poster, it can make it easier for students to analyze 

one by one the factors that cause problems and try to find solutions to each of these causes. 

Thus, students can easily find solutions to problems because they have eliminated 

distracting factors that can make it difficult for them to understand the problem. 

The novelty of our research is how to improve students' problem-solving skills. It is 

one of the 21st century skills that students need to have right now. This study is 

combination of CTL approach and TM, which is used to improve students' ability in 

problem solving to solve the real-world problem. Besides that, this study also talks about 

how the prior knowledge of students has interaction with CTL approach and TM in 

enhancing problem solving skill. 

The limitations of this study only examine the condition of students based on their 

prior knowledge and also only examine one mathematical ability. In the future, it is hoped 

that other researchers can examine the learning styles of students using the CTL approach 

or other learning methods. In addition, future researchers can also examine how the CTL 

approach can affect other mathematical abilities such as reasoning, critical thinking and 

creativity by taking into account aspects of students' learning styles (auditory, visual, 

kinesthetic). In addition, CTL approach can be used in mathematics classes with another 

content. Besided that, it is not only for students grade VIII but also for students grade VII 

and IX. CTL approach can be adopted by teacher to improve the students’ ability in 

problem solving for the real world problem. 
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