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Abstract 

This research aims to determine the significant influence of students' problem-

based learning worksheets on their ability to understand mathematical 

concepts. This research is quantitative research with a quasi-experimental 

method type Pretest-Posttest Control Group Design design. The population is 
the entire class VIII and sampling using a cluster sampling method. The data 

collection instrument in this study is a validated test. From the results of this 

study, there is a significant influence between problem-based learning student 
worksheets on the ability to understand mathematical concepts in the 

relationship and function material of grade VIII students of SMP Negeri 2 

Panyabungan. 

Keywords: Student Worksheets; Problem Based Learning; Understand 

Concepts. 

 

Abstrak 

Tujuan penelitian ini adalah untuk mengetahui pengaruh signifikan lembar 

kerja pembelajaran berbasis masalah siswa terhadap kemampuan pemahaman 

konsep matematika. Penelitian ini merupakan penelitian kuantitatif dengan 
metode eksperimen kuasi tipe Pretest-Posttest Control Group Design. 

Populasinya adalah seluruh kelas VIII dan pengambilan sampel menggunakan 

metode cluster sampling. Instrumen pengumpulan data dalam penelitian ini 
adalah tes validasi. Dari hasil penelitian tersebut terdapat pengaruh yang 

signifikan antara lembar kerja siswa berbasis masalah terhadap kemampuan 

pemahaman konsep matematika pada materi hubungan dan fungsi siswa kelas 

VIII SMP Negeri 2 Panyabungan. 

Kata Kunci: Lembar Kerja Siswa; Pembelajaran Berbasis Masalah; 

nPemahaman Konsep. 
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INTRODUCTION 

Mathematics is one of the subjects studied at every level of education. The 

main principle in learning mathematics is to improve and prepare learning 

activities that are beneficial for students. The aim of learning mathematics is to 

understand mathematical concepts, explain the relationship between concepts, and 

apply concepts or algorithms (Hultdin et al., 2023) flexible, accurate, efficient and 

precise in solving problems. Based on this, it is necessary to provide students with 

an understanding of concepts related to the real world so that they can be actively 

involved in learning and can apply the concepts they have learned in everyday 

life. To obtain an optimal understanding of concepts, in which students are 

actively involved, it is necessary to provide learning resources for students (Anjos 

& Vieira, 2021). 

 One learning resource that helps students apply the concepts they have 

learned is by using student worksheets. According to Zulfah, student worksheets 

are a learning resource that helps teachers achieve learning goals, especially to 

improve students' mathematical problem-solving abilities. Student worksheets can 

arouse student activity (Mayerhofer et al., 2023) in learning and students can 

apply them in real life. Student worksheets are a guide for students to learn a 

concept so that students can solve a problem. 

 Based on the results of initial observations carried out by researchers at 

Panyabungan Junior High School, information was obtained in the form of 

learning resources used by teachers only in the form of teacher and student 

textbooks, mathematics learning in schools also tends to be oriented towards the 

material in books rather than at the stage of understanding the concepts of the 

material being studied. So most students tend to learn by memorizing formulas. 

Another problem that can be seen is that the teacher teaches the material as stated 

in the book (directly introduced with formulas) which causes students to find it 

difficult to understand the material being taught and students become passive 

during learning. This also raises many problems, namely: students' shallow 

understanding in solving problems (Patmaniar et al., 2021), and students 

experience cognitive obstacles in solving mathematical problems (Schukajlow et 
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al., 2023), so they experience difficulties in learning mathematics (Chin & Fu, 

2021), (Aliu, 2023). 

 From the results of the observations above, it shows the students' lack of 

understanding of mathematical concepts. Apart from that, in observations, the 

learning resources used were only teacher and student handbooks. The teaching 

materials used contain more material. Therefore, learning innovations and 

appropriate tools are needed according to students' needs related to real-life 

problems, so that students not only know directly but can discover the concept 

being studied. Students must master the subject matter effectively (Tirpáková et 

al., 2023), the basis is from understanding the concept (Stovner & Klette, 2022) 

which will influence important aspects of learning (Lendínez Muñoz et al., 2023). 

Learning innovations and appropriate tools to overcome the above problems are 

through learning resources in the form of student worksheets based on problem-

based learning. The problem-based learning (PBL) model is one model that is 

appropriate to use because the problem is the starting point in this model which 

will indirectly develop students to be skilled in solving problems. 

 Learning innovations and appropriate tools to overcome the above 

problems are through learning resources in the form of student worksheets based 

on problem-based learning. The problem-based learning (PBL) model is one 

model that is appropriate to use because the problem is the starting point in this 

model which will indirectly develop students to be skilled in solving problems 

(Boye & Agyei, 2023) so it will be easy to understand mathematical concepts and 

increase students' interest in learning (Ottenbreit-Leftwich et al., 2021). The 

Problem-Based Learning (PBL) learning model is a learning model that presents 

real problems in everyday life and makes students active in learning (Michael et 

al., 2023). For this reason, researchers are interested in carrying out research using 

student worksheets based on Problem-Based Learning. 

 Previous research conducted was a problem-based learning model that 

influenced students in understanding learning material (Chen et al., 2021). 

Likewise with other research, namely problem-based learning models can increase 

students' interest in learning mathematics (Ottenbreit-Leftwich et al., 2021) 
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(Sieervant-Miklos, 2020). Problem-based learning is effective learning (Martin & 

Jamieson-Proctor, 2022) and can make students active in learning (Michael et al., 

2023)  thereby increasing their understanding of concepts and students will reach 

a higher level of thinking (Hidajat, 2023). 

Based on the explanation above, the aim is to determine whether or not 

there is a significant influence between student worksheets based on problem-

based learning on the ability to understand mathematical concepts in relation and 

function material for class VIII students at SMPN 2 Panyabungan. This research 

can be used in the world of education for researchers and other researchers to 

increase scientific insight. It is hoped that this research can contribute to teaching 

staff to improve the teaching and learning process and be a solution to academic 

procrastination, especially in the field of mathematics learning. 

 

RESEARCH METHODS 

This type of research is quantitative research using experimental research 

methods. Experimental research is research that attempts to find the effect of 

certain variables on other variables in strictly controlled situations (Daverne-

Bailly & Wittorski, 2022). The method used a quasi-experimental design method 

with type  Pretest-Posttest Control Group Design. The population in the research 

were all students class VIII SMPN 2 Panyabungan The 2022/2023 academic year 

consists of 8 classes with a total of 173 people. Sample selection in the research 

was carried out using a random sample group selection method (cluster sampling 

method). So there are two classes selected, where the selected classes are class 

VIII-1 and class VIII-4. Where class VIII-1 is an experimental class using student 

worksheets based on problem-based learning. Where in this study two groups 

were used, namely the experimental group and the control group. Each group was 

given an initial test (pretest) to determine the initial condition before being given 

treatment and a final test (posttest) to measure abilities after being given 

treatment. The experimental group was given treatment, namely the use of student 

worksheets based on problem-based learning, while the control group received 
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conventional learning with the application of the PBL learning model in each 

group. 

Table 1. Pretest-Posttest Control Group Design 

Group Pretest Treatment Posttest 

Experimen T1 X T2 

Control T1 - T2 

 

 The independent variable in this research is students' worksheets based on 

problem-based learning, while the dependent variable is students' ability to 

understand concepts. Students' ability to understand concepts is obtained with test 

instruments in the form of essay questions in the form of pretest and posttest. 

In this research, instrument testing is an important part, this is because in 

this research the data is a depiction of the variables studied because it functions as 

a tool to prove the hypothesis. Therefore, whether the data is correct or not 

depends on whether the data collection instrument is good or not. A good data 

collection instrument must meet two requirements, namely valid and reliable. 

Table 2. Test Scoring Guidelines 

Skor Answer Criteria and Reasons 

4 Students answer questions completely and correctly 

3 Students answer questions correctly and the solution is lacking. 

2 Students answer questions correctly and the solution is lacking. 

1 The student answered correctly and the solution was wrong. 

0 Students do not answer questions. 

 

Table 3. Research Instrument Grid for Pretest-Posttest Students' 

Understanding df Mathematical Concepts 

Subject 
Indicator of 

Concept Understanding 

Question 

Item 

Number 

Relations 

and 

Functions 

1. Restate a concept 1 

2. Classify objects based on mathematical concepts 4 

3. Provide examples and non-examples of the 

concept 
2 

4. Present concepts in various forms 3 

5. Apply problem solving concepts or algorithms. 5 
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 The aim of using this instrument is to determine whether there is a 

significant influence between students' problem-based learning worksheets on 

students' ability to understand mathematical concepts in relation and function 

material for class VIII students at SMPN 2 Panyabungan. 

The prerequisite tests carried out in this research are the normality test 

homogeneity test and average similarity test, while hypothesis testing uses the t-

test. The hypothesis in this research is that there is a significant influence of 

student worksheets based on problem-based learning on the ability to understand 

mathematical concepts in relation and function material for class VIII students at 

SMPN 2 Panyabungan. 

 

RESULTS AND DISCUSSION 

 Based on the research results, a description of the research results is 

obtained, namely as follows: 

1. Frequency Distribution of Initial Values (Pretest) 

 The data is described to obtain an initial picture of students' 

conceptual understanding abilities. The list of frequency distribution of initial 

(pretest) values can be seen in the table below. 

Table 4. Experimental Class Pretest Frequency Distribution 

No Class Intervals Frequency Percentage 

1 45 - 52 4 17.39 % 

2 53 - 60 4 17.39 % 

3 61 - 68 4 17.39 % 

4 69 - 76 5 21.74 % 

5 77 - 84 2 8.70 % 

6 85 - 92 2 8.70 % 

 Sum 21 100 % 

   

 Then, based on the initial distribution data of the experimental class, 

the characteristics of the research variables will be created in the form of a 

histogram of the group data above as follows: 
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Figure 1. Pretest Histogram of Experiment Class Students 

  

The following is a description of the learning outcomes for the 

experimental class pretest calculated using the SPSS v.25 application, which 

is presented in the table below. For complete calculations, see the attachment. 

Table 5. Distribution Pretest for Experimental Class 

Data Description Ecperimental Class 

Mean 64.76 

Std.Error of Mean 2.68 

Median 65.00 

Mode 65 

Std. Deviation 12.29 

Variance 151.19 

Range 40 

Minimum 45 

Maximum 85 

Sum 1360 

 

 Based on the results of the description in the table above, it can be 

concluded that the pretest scores in the experimental class tend to center on an 

average score of 64.76, which is in the sufficient category. It can be seen that 

the standard deviation value between experimental classes is 12.29. 

The following is a list of the frequency distribution of control class 

pretest scores which can be seen in the following frequency distribution table: 
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Tabel 6. Distribution Pretest for Control Class 

No Class Intervals Frequency Percentage 

1 40 - 47 2 9.52 % 

2 48 - 55 1 4.76 % 

3 56 - 63 7 33.33 % 

4 64 - 71 6 28.57 % 

5 72 - 79 3 14.29 % 

6 80 - 87 2 9.52 % 

Sum 21 100% 

 

 Then, based on the initial distribution data of the control class, the 

characteristics of the research variables will be created in the form of a 

histogram of the group data above as follows: 

 

Figure  2. Pretest Histogram of Control Class Students 

 

 The following is a description of the learning outcomes for the control 

class pretest calculated using the SPSS v.25 application, which is presented in the 

table below. 

Table 7. Distribution Pretest for Control Class 

Data Description Control Class 

Mean 63.10 

Std.Error of Mean 2.42 

Median 65.00 

Mode 55 

Std. Deviation 11.12 

Variance 123.69 

Range 40 

Minimum 40 

Maximum 80 

Sum 1325 
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 Based on the results of the description in the table above, it can be 

concluded that the pretest scores in the control class tend to center on an 

average score of 63.10, which is in the sufficient category. It can be seen that 

the standard deviation value between control classes is 11.12. 

 

2. Frequency Distribution of Final Scores (Posttest) 

 Frequency distribution calculation results using the SPSS v 

application. 25. The frequency distribution list of experimental class posttest 

scores can be seen in the following table: 

Table 8. Distribution Posstest for Experimental Class 

No Class Intervals Frequency Percentage 

1 60 – 66 4 17.39 % 

2 67 – 73 1 4.35 % 

3 74 – 80 12 52.17 % 

4 81 – 87 3 13.04 % 

5 88 – 94 1 4.35 % 

6 95 – 101 1 4.35 % 

Sum 21 100 % 

 

 The following is a description of the data to obtain an overview of the 

characteristics of the research variables. 

 

Figure  3. Pretest Histogram of Experiment Class Students 

  

 Based on the picture above, it shows that students' ability to 

understand concepts is developing. This means that students' understanding 

abilities increased from the initial understanding abilities of students in the 
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experimental class. The following is a description of the learning outcomes 

for the experimental class posttest which were calculated using the SPSS v.25 

application, which are presented in the table below. 

Table 9. Distribution Posttest for Experimental Class 

Data Description Experiment Class 

Mean 76.67 

Std.Error of Mean 1.90 

Median 75.00 

Mode 75 

Std. Deviation 8.70 

Variance 75.83 

Range 35 

Minimum 60 

Maximum 95 

Sum 1610 

 

 Based on the results of the description in the table above, it can be 

concluded that the posttest scores in the experimental class tend to center on 

an average score of 76.67, which is in the good category. It can be seen that 

the standard deviation value between experimental classes is 8.70. 

The following is a list of the frequency distribution of control class 

posttest scores which can be seen in the following frequency distribution 

table: 

Table 10. Distribution Posstest for Control Class 

No Class Intervals Frequency Percentage 

1 50 – 56 1 4.76 % 

2 57 – 63 2 9.52 % 

3 64 – 70 10 47.62 %  

4 71 – 77 4 19.05 % 

5 78 – 84 2 9.52 % 

6 85 – 91 2 9.52 % 

Sum 21 21 
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 Then, based on the final distribution data of the control class, the 

characteristics of the research variables will be created in the form of a 

histogram of the group data above as follows: 

 

Figure  4. Posttest Histogram of Control Class Students 

 

 The following is a description of the learning outcomes for the control 

class posttest which were calculated using the SPSS v.25 application, which 

are presented in the table below. 

Table 11. Distribution Posttest for Control Class 

Data Description Control Class 

Mean 69.76 

Std.Error of Mean 1.90 

Median 70.00 

Mode 65 

Std. Deviation 8.72 

Variance 76.19 

Range 35 

Minimum 50 

Maximum 85 

Sum 1465 

 

 Based on the results of the description in the table above, it can be 

concluded that the posttest scores in the control class tend to center on an 

average score of 69.76, which is included in the sufficient category. 69.76, 

which is included in the sufficient category. 

Based on the research results, it was found that the two class groups 

started in the same conditions. It was discovered after testing normality and 
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homogeneity on the pretest data. The calculation results show that the average 

pretest score in the experimental class is 64.76 and the control class is 63.10. 

From the results of data analysis, the posttest questions given to 

students to measure student learning outcomes showed that the average score 

for the experimental class was 76.67 and the control class was 69.76. Based 

on data processing using the t-test, the two classes have differences where the 

value (Sig. (2-tailed) < 0.05, namely 0.014 < 0.05, thus accepted. So it can be 

concluded that "there is a significant influence between student worksheets 

based on problem-based learning on the ability to understand mathematical 

concepts in relation and function material for class VIII students at SMPN 2 

Panyabungan. 

Based on the presentation and analysis of the data that has been 

carried out, it shows that there are significant differences between ttestdan 

ttable. The results of analysis using the t test were obtained ttest= 2,566 and 

known value ttabel with opportunities 5% and dkn = (21 + 21) - 2 = 40 

obtained ttable= 2,021 (ttest> ttable; 2,566 > 2,021) so H0 rejected and Ha It 

is accepted that there is a significant influence on the use of student 

worksheets based on problem based learning on the ability to understand 

mathematical concepts in relation and function material for class VIII 

students at SMPN 2 Panyabungan. 

Learning using student worksheets based on problem-based learning 

was carried out over 2 meetings. The learning process uses student 

worksheets based on problem-based learning on relationship and function 

material. Learning using problem-based learning consists of 5 stages, namely 

1) student orientation to the problem; 2) organizing students to study; 3) 

guiding students' investigations independently and in groups; 4) developing 

and presenting work results; 5) analyzing and evaluating. Each stage in 

problem-based learning is used to solve problems on students' worksheets. 

The relationship between student worksheets and problem-based learning lies 

in the stage of guiding students' investigations independently or in groups. At 

this stage, students are guided through student worksheets to collect 



Logaritma : Jurnal Ilmu-ilmu Pendidikan dan Sains 

Vol. 11, No. 01  Juni 2023      
131 

 
information about relationship and function material independently with their 

group. 

The use of student worksheets based on problem-based learning can 

shape and build students' ability to understand mathematical concepts. The 

relationship between the problem-based learning model and the ability to 

understand mathematical concepts lies in the stages of analyzing and 

evaluating the problem-solving process. This stage involves students 

evaluating the results of the discussion by applying concepts as skills in 

solving problems, where applying concepts is an indicator of the ability to 

understand mathematical concepts. This is to the theory which states that 

problem-based learning is learning that involves students trying to solve 

problems using several stages of the scientific method so that students are 

expected to be able to learn knowledge related to the problem and are 

expected to be able to have problem-solving skills (Hidajat, 2023).  

Meanwhile, the relationship between students' worksheets and their ability to 

understand mathematical concepts lies in the indicator of providing examples 

and non-examples of the concept. Meanwhile, on the students' worksheets, 

there are examples of working on relationships and functions that are by the 

concept. 

Student worksheets based on problem-based learning can influence the 

ability to understand concepts by increasing the grades obtained by students. 

Students who were taught using student worksheets based on problem-based 

learning had better results in achieving indicators of ability to understand concepts 

compared to students who were taught using lecture/conventional learning. This is 

because learning with student worksheets based on problem-based learning 

involves students trying to solve problems using several stages of the scientific 

method so that students are expected to be able to learn knowledge related to the 

problem and at the same time students are expected to be able to have skills in 

solving problems. 

Therefore, learning with student worksheets based on problem-based 

learning creates activities to stimulate students' curiosity, namely by providing 
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problems related to students' real lives, group work, or reports and presenting 

them. These activities make problem-based learning popular with students so they 

are more motivated to participate in the learning process(Martin & Jamieson-

Proctor, 2022), and Education experts have recommended this model as an 

effective learner-centered learning in mathematics learning (Boye & Agyei, 

2023). Meanwhile, conventional learning is direct learning which is dominated by 

the teacher, which causes students to hear, listen, and memorize more than to 

discover a concept themselves, so students have difficulty understanding the 

material being taught and are only active in listening to the teacher's explanation 

and then recording in the book what the teacher conveys. 

 

CONCLUSION 

 Based on the problem formulation and hypothesis provided as well as 

research results based on research results and data analysis, the researcher 

concluded that there is a significant influence between students' problem-based 

learning worksheets on their ability to understand concepts in relation and 

functional material. This can be shown by the results of the hypothesis test which 

explains that ttest >  ttable that is 2,566 > 2,021. From the results of these 

calculations it is proven that H0 rejected and Hais accepted. Thus, there is an 

influence of student worksheets based on problem-based learning on the ability to 

understand mathematical concepts in relation and function material for class VIII 

students at SMPN 2 Panyabungan. 
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