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Abstract 

This research aimed to evaluate the effectiveness of Problem-Based Learning 

(PBL) assisted by LKPD on eighth-grade students' mathematical problem-

solving (MPS) ability. The study used a true experimental design with a post-
test only control group. The population consisted of eighth-grade students at 

MTs.S Nurul Iman Pomalaa during the 2021/2022 academic year. Cluster 

random sampling was used to select one class (Iman) as the experimental group 
and another class (Jujur) as the control group. Descriptive analysis revealed that 

the average MPS ability of the experimental group was higher than the control 

group. The inferential analysis confirmed that the data was normally distributed 
and homogeneous. Hypothesis testing showed that the PBL model assisted by 

LKPD was more effective than traditional learning methods in enhancing the 

MPS ability of the students at MTs.S Nurul Iman Pomalaa. 
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Abstrak 

Penelitian dilakukan untuk menilai efektivitas model Problem-Based Learning 
(PBL) berbantuan LKPD terhadap kemampuan pemecahan masalah matematis 

siswa kelas VIII. Penelitian true eksperimen ini menggunakan post test only 

control group design. Populasi penelitiannya adalah seluruh siswa kelas VIII 

MTs.S Nurul Iman Pomalaa tahun pelajaran 2021/2022. Cluster random 
sampling digunakan untuk menetapkan satu kelas (Iman) sebagai kelompok 

eksperimen dan kelas lain (Jujur) sebagai kelompok kontrol. Analisis deskriptif 

menunjukkan bahwa rata-rata kemampuan pemecahan masalah matematis 
kelompok eksperimen lebih tinggi dibandingkan kelompok kontrol. Analisis 

inferensial memastikan bahwa data berdistribusi normal dan homogen. Uji 

hipotesis menunjukkan bahwa model PBL berbantuan LKPD lebih efektif 
daripada pembelajaran konvensional dalam meningkatkan kemampuan 

pemecahan masalah matematis siswa MTs.S Nurul Iman Pomalaa. 

Kata Kunci: Pemecahan masalah matematis; Problem-Based Learning; LKPD. 
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INTRODUCTION 

Education has a vital role in everyday life. This can be obtained from 

reading, writing, arithmetic, and teaching the knowledge gained to others. 

Education gives students a clear, broad view, goals, and direction. The elements 

of education consist of input, process, and output. Input consists of individuals, 

groups, and educational actors. Meanwhile, the process is a planned effort to 

influence other people. Output is doing what is expected/behavior to achieve the 

desired goal (Zulkarmain, 2021). Formal education in schools involves teachers as 

educators and students as learners, which is realized through interaction in the 

learning process. This process can be realized if there is coordination between 

teachers, students, and the learning environment, where teachers must be the main 

priority and can act as facilitators who can guide students in the learning process. 

However, when teachers want to realize this process, students' interest in learning 

could be much higher, one of which is in mathematics lessons (Setianingsih et al., 

2023). 

Mathematics tends to be considered a difficult and boring subject for 

students because it is abstract and involves many formulas to solve problems 

(Leonard et al., 2022). These interests and views cause students to lack problem-

solving abilities, so that students have low mathematical problem-solving (MPS) 

abilities (Laila et al., 2021; Rahayu & Aini, 2021). Therefore, teachers must be 

creative and innovative in teaching so students know that learning mathematics is 

not difficult (Yusri, 2018). Problem-solving ability is essential for students to 

learn (Agustami et al., 2021). Learning that emphasizes problem-solving can help 

teachers understand students' abilities in understanding problems, making 

problem-solving plans, carrying out problem-solving plans, and then checking the 

results of the solutions obtained. The stages of problem-solving are interrelated 

(Mariam et al., 2019). By understanding the stages of problem-solving, students 

will find it easier to solve questions, both easy and medium to more complex 

(Dewi et al., 2021). In this way, students will have investigation and problem-

solving skills and become independent learners (Cahyani & Setyawati, 2017). 
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Based on the results of an interview with MTs.S mathematics teacher 

Nurul Iman Pomalaa on Monday, 22 November 2021, we can obtain information 

that students' problem-solving abilities at this school could be higher due to a 

weak foundation in mathematics. We can see this from the average semester test 

score for eighth-grade students, which is 35.71, which means the results are not in 

line with expectations, namely not reaching the KKM (Minimum Completeness 

Criteria), where the KKM value set by the school is 75. These results show low 

student learning outcomes because students' MPS abilities are low (Vikriyah, 

2015). The study results also show that students' problem-solving abilities at the 

junior high school level still need to improve and be more optimal (Chairuddin & 

Farman, 2021). One of the causes of low MPS abilities is that teachers more often 

use direct learning models; in other words, teachers dominate learning so that 

students are less involved in the learning process, which causes students to be 

passive in exploring, studying, and processing existing information. Apart from 

that, there must be more teacher creativity in creating exciting learning media to 

increase student motivation. Learning media is very important so students can 

understand the material better because mathematics learning media feels more 

natural, and learning will be more varied (Deswita et al., 2016). 

To develop students' MPS abilities, teachers can apply several 

appropriate learning models to stimulate indicators of MPS abilities (Chairuddin 

& Farman, 2022). One learning model that can facilitate problem-solving abilities 

is the Problem-Based Learning (PBL) model (Reski et al., 2019; Sumartini, 2018). 

This model involves presenting real-life problems to students, which motivates 

them to apply their existing knowledge and experiences to understand the problem 

and develop new knowledge and experiences (Chairuddin & Farman, 2019). The 

steps in PBL consist of problem orientation, organizing students, guiding, 

developing and presenting work results, and analysing and evaluating problem-

solving. Through these steps, students are encouraged to learn independently, 

build their knowledge, and acquire skills (Andriana et al., 2021). The PBL model 

offers a greater potential for students to engage in active learning and to enhance 

their MPS abilities. This is because the model encourages students to engage in a 
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series of activities, starting with the understanding of problems, formulating them, 

analyzing them, and presenting the results of their analysis. 

On the other hand, several studies also use Student Worksheets (LKPD) 

in the learning process, which are helpful as teaching materials or media 

containing materials, summaries guides, or steps used for problem-solving 

activities. Using LKPD in this PBL model can improve students' mathematics 

abilities. Karima (2021) stated that the PBL model assisted by LKPD effectively 

increases students' self-efficacy and problem-solving abilities. Lestari (2019) 

concluded that the PBL model assisted by LKPD positively influenced students' 

critical thinking abilities and learning motivation. Lestari (2021) stated that the 

PBL model assisted by LKPD provides an increase in the MPS abilities of 

students. 

This research is important because the PBL model using LKPD in 

mathematics lessons in several existing studies has yet to be used with MTs 

students. Nurul Iman Pomalaa, especially cube and block material. This research 

focuses on the effectiveness of the PBL model using LKPD. This research aims to 

determine the effectiveness of the PBL model using LKPD on the MPS abilities 

of eighth-grade students. 

  

RESEARCH METHODS 

This research employs a true experimental design with a post-test only 

control group, comprising two classes: the experimental class and the control 

class. The experimental class was treated with the application of the PBL model 

using LKPD, while the control class was not treated (direct learning). The 

population under study was comprised of all students in class VIII MTs.S Nurul 

Iman Pomalaa during the 2021/2022 academic year. The sampling technique used 

was a cluster random sampling technique. Before sampling data from the 

population, homogeneity was first tested and obtained from students' daily 

mathematics test scores. After the data was homogeneous, samples were taken 

using a lot system for the experimental and control classes. Class VIII Iman was 

obtained as the experimental (treatment) class using the PBL model and LKPD in 
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the first lot for the experimental class. In the second lot for the control class, class 

VIII  was obtained as the control class using the conventional learning model. 

This research has two variables: the MPS abilities of students taught using the 

PBL model using LKPD, and the MPS abilities of students taught using 

conventional learning models. Data regarding students' MPS abilities is collected 

through tests, teacher and student observation sheets, and documentation. 

Data analysis techniques use descriptive analysis and inferential analysis. 

Descriptive analysis in this research analyses students' MPS abilities to describe 

research results. In this study, a descriptive analysis was employed to provide a 

description of the research data in the form of students' MPS abilities, with the 

mean, variance, and standard deviation. Meanwhile, inferential analysis is used to 

draw conclusions and generalize them to the population. 

  

RESULTS AND DISCUSSION 

The research was conducted at MTs.S Nurul Iman Pomalaa, with 

experimental and control classes being employed. In the experimental class, 

students were instructed using the PBL model with the aid of LKPD, whereas in 

the control class, students were taught using a conventional learning model (direct 

learning). The PBL model is a learning model that engages both teachers and 

students, with students assuming the role of problem solvers. LKPD is employed 

as a tool to facilitate students' comprehension of the material and to pique their 

interest in learning (Farman et al., 2021; Farman & Vivin, 2024). The teacher's 

role in PBL is to give problems and guide students in solving problems by 

formulating problems and then solving them together. Meanwhile, the 

conventional learning model is a learning model that teachers usually use. The 

materials used as the focus of the research are cubes and cuboids. 

The learning process that the teacher has implemented is evaluated using 

a teacher observation sheet according to the syntax in each model. The results of 

the observation sheet are presented in Table 1 below: 
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Table 1. Results of Teacher Activity Observation Sheet 

Meeting 
Teacher Activeness 

Experimental Class Control Class 

I 88.23% 81.25% 

II 94.11% 87.5% 

III 94.11% 93.75% 

Average 92.15% 87.5% 

 

Table 1 illustrates that the mean percentage value of teacher activity in 

the learning process utilising the PBL model with LKPD assistance is 92.15%. In 

contrast, the mean percentage value of teacher activity in the conventional 

learning model is 87.5%. Therefore, it can be concluded that teacher activity in 

the learning process using the PBL model is higher than in the learning process 

using conventional learning models. 

Meanwhile, analysis of student observation sheets is carried out to 

determine student activity. The average results of student observations are 

presented in Table 2 below: 

Table 2. Results of Student Activity Observation Sheet 

Meeting 
Student Activity 

Experimental Class Control Class 

I 80% 71.66% 

II 81.42% 74.28% 

III 90% 82.85% 

Average 83.80% 76.26% 

 

Table 2 illustrates that students using the PBL model with LKPD 

assistance showed an average activity level of 83.80% during the learning 

process. In comparison, students using the conventional learning model had an 

average activity level of 76.26%. This indicates that student engagement is higher 

in the PBL model. 

In general, the teachers' abilities to manage learning and student activities 

in both experimental and control classes were observed to be in the active 

category. This is by the observer's observations during three consecutive 

meetings. Encouragingly, both teacher and student activities increased from the 
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initial to the final meeting. The average teacher activity in the experimental class 

was 92.15%, compared to 87.5% in the control class, while student activity 

percentages were 83.80% and 76.26%, respectively. Therefore, the teacher and 

student activities in the class that used the PBL model assisted by LKPD were 

more active than those in the conventional learning model. 

Additionally, in terms of students’ MPS abilities, the average score of 

PBL-learned students was 81.6229, with a variance of 135.8353 and a standard 

deviation of 11.6548. Meanwhile, the average MPS ability score for students 

taught using the conventional learning model (control class) was 72.0652, with a 

variance of 170.7551 and a standard deviation of 13.0673. The post-test 

recapitulation of students' MPS abilities is presented in the following table: 

Table 3. Description of Students' MPS Abilities 

Analysis Experimental Class Control Class 

N 31 23 

Average 81.6229 72.0652 

Variance 135.8353 170.7551 

Standard Deviation 11.6548 13.0673 

 

Thus, the MPS ability of students taught using the PBL model assisted by 

LKPD is higher than the MPS ability of students taught using the conventional 

model. This aligns with research by Saragih et al. (2022) and  Bay et al. (2024) 

that shows that the average value of the PBL model assisted by LKPD is higher 

than that of the conventional model. Thus, this shows a difference between the 

PBL model assisted by LKPD and the conventional learning model on the MPS 

abilities of class VIII students at MTs.S Nurul Iman Pomalaa. This is to the 

hypothesis that researchers have previously set. This difference may be due to the 

PBL syntax emphasising active problem-solving. The syntax of the PBL model is 

that the teacher divides students into several groups: the teacher gives the students 

a problem, the teacher guides the students in solving the problem, and then the 

students present the results of solving the problem given by the teacher. 

Meanwhile, the syntax in the conventional learning model (direct learning) is that 

the teacher explains the material, students listen, and then ask the teacher if there 

is something they do not understand. From these differences, applying the PBL 
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model with the help of LKPD can make students participate more actively in 

learning and develop their problem-solving abilities in solving a given problem. 

Furthermore, inferential analysis was carried out, which consisted of 

normality tests, homogeneity tests, and hypothesis tests. The data normality test 

was carried out using the Lilliefors test. Based on tests in the experimental class, 

the results obtained were Dhit = 0.122 and the DL value for n = 31 and ∝ = 0.05, 

namely 0.156. Because Dhit < Dtabel (0.145 < 0.156), then H0 is accepted, meaning 

the data is normally distributed. Likewise, the control class data was tested for 

normality with the same test and obtained Dhit = 0.121 and the DL value for n = 23 

and ∝ = 0.05, namely 0.180. Because Dhit < Dtabel (0.078 < 0.180), then H0 is 

accepted, meaning the data is normally distributed. The homogeneity test was 

carried out using the Bartlett test. Based on the homogeneity analysis, the 

calculated chi-square (𝑥2) = 0.335 and table chi-square (𝑥2 table) = 3.841, it can be 

concluded that the data has the same or homogeneous variance. Finally, 

hypothesis testing was carried out using the Polled Variant t-test. Based on the 

hypothesis testing analysis results using the t test, tcount = 2.830 and ttable 

(α=0.05; dk = n1+n2-2=52) = 1.6746. Because tcount > ttable (2.830 > 1.6746), H0 is 

rejected, meaning there is a significant difference in the average value between the 

experimental and control classes. Thus, there are differences in the use of the PBL 

and conventional learning models regarding students' MPS abilities. 

The average MPS abilities of students in the experimental and control 

classes increased significantly, so this learning model was effective. In other 

words, applying the PBL model using LKPD was proven effective in improving 

students' MPS abilities. This is consistent with the findings of Karima (2021) and 

Nadiya et al. (2023), which demonstrated that that students taught using the PBL 

model assisted by LKPD achieved significantly higher levels of MPS abilities 

than those taught using the conventional model. 

In general, the PBL model assisted by LKPD has a positive effect on 

MPS abilities compared to conventional learning models (Gunawan et al., 2017; 

Saragih et al., 2022). Sitohang (2019) study shows that the use of the PBL model 

assisted by LKPD can increase students’ MPS abilities by 46.6%. Several other 
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studies have also attempted to develop PBL-based LKPD to improve students' 

MPS (Ali et al., 2022; Darmawan et al., 2024). Therefore, with these positive 

results, further studies can consider the PBL learning model assisted by LKPD to 

be used to facilitate other mathematical abilities. Researchers also use digital-

based LKPD to make learning more enjoyable. 

 

CONCLUSION 

The mathematical problem-solving ability of students taught using the 

PBL learning model supported by LKPD is, on average 81.62. Meanwhile, the 

MPS ability of students taught using conventional learning models (direct 

learning) has an average of 72.06. Mathematics learning using the PBL learning 

model using LKPD is more effective than the conventional learning model, 

especially in teaching material on flat-sided geometric shapes in class VIII MTs. S 

Nurul Iman Pomalaa. In this way, teachers can apply this model to the same 

material or other material because the PBL learning model assisted by LKPD 

positively influences classroom learning. 
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