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Problem Based Learning (PBL) model in learning biology helps students in 

solving a problem, because with PBL students learn from problems or cases that 

exist around us, this can affect student learning outcomes. This study aims to 

determine the application of the Problem Based Learning model to student 

learning outcomes on ecosystem material. The research method used was 

experimental research with Post-test Only Control Group Design, the research 

was conducted in class X of one of the high schools in Pacitan Regency. Data 

collection techniques in the form of tests conducted at the end of treatment (post 

test) both control class and experimental class. The results showed that the 

application of the Problem Based Learning model on ecosystem material had 

an effect on learning outcomes where the t test results counted 6.066 > t table 

3.218, meaning that there was an average difference learning outcomes in 

control and experimental classes. It can be concluded that there is an effect of 

using the Problem Based Learning (PBL) learning model on learning outcomes 

in ecosystem material. 

 

1. INTRODUCTION 

There are various challenges faced by teachers in implementing the new curriculum in 

biology learning such as not having experience with the curriculum, limited references, uneven 

access to learning and time management (Rahmayumita, 2023). The biology learning process with 

the new curriculum can help teachers and students in learning biology concepts broadly so that 

students have the opportunity to learn in depth about important concepts or issues according to the 

development of their learning stages (Nugraha, 2022). 

Effective learning is something that is expected by every teacher and student. In the context 

of biology lessons, effective learning becomes an important thing considering that biology lessons 

have many complex and diverse concepts and theories. Therefore, it is necessary to have a learning 

method that can help students to understand the concepts and theories taught better. One of the 

learning methods that can improve students' understanding in learning activities is the Problem 

Based Learning (PBL) model. The PBL method is based on a learner-centered learning approach, 

where learners are invited to be active in solving problems that are relevant to everyday life 

(Minasari, 2023). 

According to Setiyadi (2019) the Problem Based Learning learning model is a learning 

model that uses real-world or real-world problems that are structured or ill-structured and open-

ended as a context for students to develop problem-solving and critical thinking skills and at the 

same time build new knowledge (Hosnan, 2014). So it can be concluded that Problem Based 

Learning (PBL) is an active student learning model that links new information with students' pre-

existing cognitive structures (meaningful learning) through learning activities in groups to find 

solutions to real-world problems to develop problem-solving skills with the help of various 

learning resources. 

https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
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The Problem Based Learning model was chosen because this learning model requires 

students to be active in the investigation and problem solving process in learning (Sumitro, 2017). 

This is supported by research from Fauzan (2017) which states that the Problem Based Learning 

learning model can improve student learning outcomes besides that through the Problem based 

Learning model can improve problem solving skills for students. This method encourages students 

to play an active role in the learning process through investigation, problem solving, and reflection 

on their learning experiences. PBL not only emphasizes the achievement of cognitive learning 

outcomes, but also critical thinking skills, collaboration, and communication skills. 

The application of the Problem Based Learning model is expected to be a solution to improve 

student learning outcomes on ecosystem material. By using PBL, students will be faced with 

situations that require them to think critically and creatively in finding solutions to problems 

related to ecosystems. In addition, PBL also encourages students to work together in groups, so as 

to improve their social and communication skills. 

The Problem Based Learning (PBL) learning model has several advantages and 

disadvantages. The advantages of Problem Based Learning are 1) encouraging students to have 

the ability to solve problems in the real world, 2) building student knowledge through learning 

activities, 3) learning material that is in accordance with the problem, 4) scientific activity occurs 

through group work for students, 5) communication skills will be formed through discussion 

activities and presentation of work results, 6) through group work students who experience 

difficulties individually can be overcome, 7) develop problem solving skills, 8) promote critical 

thinking skills, 9) encourage collaboration and communication, 10) convey knowledge in a real 

context (Shoimin, 2017). 

According to Shoimin (2017) the shortcomings of the Problem Based Learning learning 

model are: 1) not all learning materials can apply PBL, 2) the teacher must still play an active role 

in presenting the material (and will have difficulty in large classes), 3) high student diversity in a 

class will make it difficult to divide tasks based on real problems, while according to Abidin (2014) 

the shortcomings in problem-based learning models are as follows, 1) students who are 

accustomed to getting information obtained from the teacher as the main source will feel 

uncomfortable with learning by themselves in problem solving, 2) if students do not have a sense 

of belief that the problem being studied is difficult to solve then they will feel reluctant to try to 

solve the problem, and 3) without students understanding why they should try to solve the problem 

being studied then they will not learn what they want to learn. 

In Surya's research (2019), it is stated that the application of the Problem Based Learning 

learning model can improve the learning outcomes of high school class X students in the Banda 

Aceh area. The results showed that hypothesis testing gave the meaning of the t-test at a significant 

level of 0.05 obtained a t-count price of 2.54 while the t-table value was 1.68 so that the t-count> 

t-table that the effect of Problem Based Learning on student learning outcomes on the concept of 

ecosystem systems. The results of hypothesis testing show that the learning outcomes of students 

taught with the problem-based learning model are better than the learning outcomes using 

conventional. Reinforced by Apriyani's research (2020), there are differences in student learning 

outcomes which indicate that the Problem Based Learning learning model is effective. The 

learning outcomes obtained a pretest score of 78.30 and a posttest score of 82.74, meaning that 

there was a significant increase. This research aims to determine the application of the Problem 

Based Learning model to student learning outcomes in ecosystem material. 
 

2. MATERIALS AND METHODS 

This type of research includes quantitative research using experimental methods, namely 

true-experimental research with a posttest-only control design. In the posttest-only control design 

there is a posttest that is equally given to the control group and the experimental group but only 

the experimental group receives treatment. This study consists of two research variables, namely 
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the Problem Based Learning learning model as the independent variable and student learning 

outcomes as the dependent variable. 

This research was conducted at one of the State High Schools in the Pacitan area, Pacitan 

Regency, East Java. The population in this study were all students of class X and the samples taken 

in this study were class X-2 and X-3 totaling 34 students using random sampling technique, namely 

simple random sampling. 

Data Collection Techniques are test and observation. The test used in this research was a 

posttest after PBL learning. The number of posttest questions is 20 with multiple choice questions. 

Observations were made by observing student discussion activities during classroom learning. The 

instrument used in making observations is a checklist in the form of a Likert scale in the range of 

points 1-5. 

The data analysis technique used in this research is the T test. The T test is one of the 

statistical tests to measure the average difference (mean) in two groups of data and how they are 

related. The criteria of T test: 

If the value of t count < t table then H0 is accepted and Ha is rejected, which means there is 

no difference in the average student learning outcomes between the experimental class and the 

control class. 

If the value of t> t table then H0 is rejected and Ha is accepted, which means there is a 

difference in the average student learning outcomes between the experimental class and the control 

class. 

 

3. RESULTS AND DISCUSSION  

3.1. Result 

This research was conducted at one of the State High Schools in the Pacitan area with 34 

students in the even semester of the 2023-2024 school year. This study uses a type of true 

experimental research with a Post-test Only Control Group Design. The experimental class was 

given a treat, namely the application of the Problem Based Learning learning model in the biology 

learning process.  

 

3.1.1. T-Test 

The t test results using the Independent Sample t Test test on the SPSS 20 program, show 

that the posttest data in the experimental class and control class on class X learning outcomes in 

one of the high schools in Pacitan Regency with the criteria if the value of t count < t table then 

H0 is accepted and Ha is rejected, which means there is no difference in the average student 

learning outcomes between the experimental class and the control class. If the value of t> t table 

then H0 is rejected and Ha is accepted, which means there is a difference in the average student 

learning outcomes between the experimental class and the control class, as shown in Table 1. 

 

Table 1. T-Test Results Data Using Independent Sample T-Test Learning Outcomes Grade 

X Senior High School in Pacitan Regency 

 

Learning 

Outcomes 
Class 

Uji Independent Sample t-Test 

Mean df t-value t-tabel 

Post test Eksperimen 76,21 66 6,066 3,218 

Post test Kontrol 57,65 65,726 6,066 3,218 

Conclusion    Ho rejected 
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Thus the calculated t value of 6.066> t table 3.218, then based on the basis of decision 

making through the comparison of the calculated t value with t table, it can be concluded that H0 

is rejected and Ha is accepted, which means that there is a difference in the average student learning 

outcomes between the experimental class and the control class or in other words the application of 

conventional learning methods with PBL learning methods will produce different learning 

outcomes. 

 

3.1.2. Observation Data of student’s activities during learning 

The results of descriptive statistical analysis of the results of observations of student 

activities during learning, with average percentage criteria of 86% - 100% = excellent, 76% - 85% 

= good, 66% - 75% = sufficient, 56% - 65% = less, 30% - 55% = significantly less. It can be seen 

in Table 2: 

 

Table 2. Student Activity Observation Data during Learning 

Kelas Meeting Percentage (%) Average 

Experiment 
I 89.7% 

89,9 % 
II 90.2% 

Control 
I 87,2% 

87,7 % 
II 88,2% 

 Category Very Good 

 

Based on Table 2, shows that the average acquisition of descriptive statistical analysis is 

89.9% and 87,7%, so effective learning outcomes are categorized as very good. 

 

3.2.  Discussion 

The Problem Based Learning model was implemented in one of the high schools in Pacitan 

Regency. This research aims to determine the application of the Problem Based Learning model 

to student learning outcomes in ecosystem material. The implementation of the Problem Based 

Learning model was carried out for four meetings, where the two class samples that had been selected 

for the implementation of the research were given different treatments. Before the ecosystem learning 

activities in everyday life, students were given an initial test first. The initial test was used to find out 

how far the students' knowledge in understanding the biology lessons they will learn next.  

Based on the descriptive analysis of student activity statistics during PBL learning, the results 

obtained were in the very good category, namely 89.6%. Assessment of student activity during PBL 

learning by observing student behavior during group learning discussions in class and through LKPD 

media. The results of teacher observations of student activities are written on the observation sheet 

that the teacher has prepared before learning according to the rubric. Discussion activities carried out 

by students during group learning are very good because students have learned the material and 

activities that will be carried out in class through the LKPD media. So that students already know 

what will be discussed and what must be prepared for group learning in class. 

The following is a data display from the results of a descriptive analysis of student activity 

statistics during Problem Based learning: 
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Figure 1. Chart of Descriptive Analysis Results of Student Activity During Learning Problem 

Based Learning at one of the senior high schools in Pacitan Regency 

 

The lowest results were found at the first meeting in the control class rather than the 

experimental class, because in the control class the learning process was still using a conventional 

learning model and had not been applied to the learning model using PBL. The Problem Based 

Learning model has a positive influence on student knowledge scores. Learning in experimental 

classes uses a problem-based learning model where learning is not only centered on the teacher. 

Students are divided into 4-5 groups in one class, students are given problems that exist in the 

ecosystem material that has previously been explained, and video learning media is shown in the 

form of problems in the surrounding environment first.  

The results of the t test with the Independent Sample T-test test using SPSS 20 show that the 

posttest data in the experimental class and control class on class X learning outcomes in one of the 

high schools in Pacitan Regency has a t value of 6.066 > t table 3.218, so based on the basis of 

decision making through the comparison of the t value with the t table, it can be concluded that 

H0 is rejected and Ha is accepted. 

The success of student learning is evident when a t-test or hypothesis calculation is carried 

out to see if there is a significant difference between the learning outcomes of experimental class 

students and the learning outcomes of control class students. From the t-test conducted based on 

data from the average student scores of the two classes, the learning outcomes of the control class 
students were obtained. From the t-test conducted based on data from the average student scores 

of the two classes, the t value is 6.066 and the t table is 3.218. Because t value (6.066) > t table 

(3.218), then Ha is accepted and proves that there is indeed a significant difference between the 

learning outcomes of experimental class students and the learning outcomes of control class 

students.  

The application of the Problem Based Learning learning model has better learning results in 

experimental class students than in control class students who apply conventional methods, 

because in the experimental class students are given learning to solve problems independently and 

in groups so that students can solve ideas and find their opinions, and learning activities become 

more active in involving students. Of course this also affects students' enthusiasm for learning to 

achieve success in learning. 

Based on the research that has been conducted, the effect of the learning process using the 

problem-based learning model can make students remember more about the material taught for a 

longer period of time, this is because students are more actively involved in understanding the 

material in the learning process using the problem-based learning model. This causes students to 
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not easily forget the material taught. Because this learning process can significantly improve 

student learning outcomes (Surya, 2019). 

The problem-based learning model of learning in the form of group work within a problem-

solving framework has been able to show excellent results. This can be due to the process of 

constructing knowledge together, replacing the lecture learning process where the knowledge 

process is carried out individually according to what the students capture individually. 

Constructing knowledge together through group work allows students to express ideas, opinions 

of others and jointly build understanding. Smith (2009) argues that problem-based learning 

provides benefits for students, one of which is in terms of increasing understanding so that it is 

easier to remember, this can indirectly improve student learning outcomes (Kristianus, 2020). 

Surya's research (2019), among others, on the application of the Problem Based Learning 

learning model can improve the learning outcomes of class X students in the Banda Aceh area 

with the value obtained the tcount price of 2.54 while the ttable value is 1.68 so that the tcount> 

ttable so that the alternative hypothesis (ha) which reads allegedly there is an effect of the 

application of problem-based learning (PBL) strategies is very significant on student learning 

outcomes on ecosystem material, can be accepted properly. Kristianus' research (2020), concluded 

that there is a difference in the average value of student learning outcomes in ecosystem lessons 

in everyday life between groups of students who apply the Problem Based Learning model and 

those who apply Conventional methods. The results obtained in the initial test carried out before 

the core activities of implementing the research obtained the average value of the initial test of the 

experimental class of 67.14 and the average value of the initial test of the control class of 63, 

meaning that there was a significant increase. Both of these studies are in line with the results of 

this study which concluded that the application of PBL learning is effective. 

 

4. CONCLUSIONS 

Based on the research results, it can be concluded that the application of the Problem Based 

Learning model influences student learning outcomes in ecosystem material.. 
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