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 This research aims to find out the differences in student 

learning outcomes using the problem-based learning (PBL) 

model and project-based learning (PjBL) model on the concept 

of vibrations and waves. The research type used is a quasi-

experiment model while the research design is a two-group 

experiment with pretests and posttests. The population of the 

research were class VIII students of SMP National Banau 

Ternate City, a total of 42 students distributed over 2 classes 

with a sample of 22 students chosen with the sampling 

technique then randomized to determine the experimental 

class and control class.  Data in this research used tests. Tests 

were conducted before and after learning. The results of the 

study showed that there was a significant difference in the 

improvement of learning outcomes of students who 

participated in PBL and PjBL learning. 
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INTRODUCTION 

One of the challenges in the current world of education is the weakness of the learning 

process. In learning, students are often less motivated to develop thinking skills. To increase 

students' learning interest, teachers should make learning activities more interesting by 

applying learning models and media that can motivate students to learn. Thus, learning that 

was previously focused on the teacher can shift to student-centered learning (Mahmud et al., 

2018). The development of science and technology challenges teachers to devote significant 

effort to creating effective media that can produce interactive learning (Mellisa & Yanda, 2019). 
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Learning still minimally utilizes media that can attract students' attention, as well as 

models that are less innovative and not yet adapted to their characteristics. As a result, 

students become less active in the learning process. This low learning motivation affects the 

achievement of their learning outcomes (Asriningsih et al., 2021). One of the topics that 

students have difficulty learning is the topic of vibrations and waves (Saprudin et al., 2022; 

Marinda et al., 2023; Saprudin et al., 2023). 

Learning media refers to all tools or means used by teachers to deliver material in a 

structured manner to help students understand and master the lesson better. This media can 

be in the form of physical objects, technology, or a combination of both, designed to present 

information more effectively, thereby increasing students' understanding and retention of 

learning concepts (Hutasoit et al., 2024). 

Learning media has an inseparable role in the teaching and learning process in the world 

of education. This media includes all forms of tools or methods used to convey messages from 

educators to students, to evoke their thoughts, emotions, attention, and interest in learning 

(Sahjat & Buaja, 2017). The lack of use of media that attracts students' attention and learning 

models that are not innovative and not by their characteristics causes students to be less active 

in participating in the learning process (Asriningsih et al., 2021). 

There is a difference in learning outcomes between students who use audio-visual media 

and students who use picture media in Science learning. The research results show that the 

use of audio-visual media has a positive impact on the Science learning outcomes of second-

grade Elementary School students (Hastuti & Budianti, 2014). 

The learning process that does not use media cannot attract students' attention, and the 

models are not innovative according to student characteristics, thus making students less 

active in participating in learning. Low student motivation in learning impacts learning 

achievement (Izzaty et al., 2017). The utilization of audio-visual animation media in children's 

story learning can be a means to improve students' listening skills. Thus, learning objectives 

can be achieved, while also encouraging changes in student behavior towards a more positive 

direction in the learning process (Ahmad et al., 2018). 

Science learning can help students understand various types and conditions of their 

surrounding natural environment, and human conditions, increase their understanding of 

how things happen, increase their insight, and help them apply scientific knowledge to the 

real world (Margareta, 2023). To overcome these problems, there needs to be an effort to 

improve learning outcomes, especially in Science subjects, by developing a creative and 

innovative learning approach so that these problems can be overcome and learning objectives 

can be achieved (Taslim et al., 2024). 

The utilization of learning media in the teaching orientation stage can increase the 

effectiveness of the learning process and the delivery of material. Media plays a role as a tool 

to facilitate learning activities. Considering that each type of media has different 

characteristics, careful and appropriate selection is very necessary so that the media can be 

used optimally (Rahmawati et al., 2020). 

 

RESEARCH METHODOLOGY 
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The research method used in this study was a quasi-experimental method with a pretest-

posttest nonequivalent multiple group design (Wiersma &  Jurs, 2009; Saprudin et al., 2020). 

This design uses two experimental groups, namely experimental group I where the student 

group was taught using the PBL model, and experimental group II where the student group 

was taught using the PjBL model. Before being given the treatment, both classes were first 

given an initial test in the form of a pretest to determine the initial abilities of both groups and 

after being given the treatment, a final test in the form of a posttest was conducted to 

determine the extent of students' mastery of the relevant concepts. Student learning outcome 

data were collected through a test instrument in the form of essay questions. The improvement 

of student learning outcomes was analyzed by determining the average normalized gain score 

in both classes (Hake, 1998). 
Table 1. Experimental design  

Group Pretest 
(dependent 

variable) 

Treatment Posttest 
(dependent 

variable) 
G1 O1 PBL O2 
G2 O3 PjBL O4 

 

RESULTS AND DISCUSSIONS 

After conducting the tests, the data obtained is as shown in Figure 1. In general, student 

learning outcomes increased after participating in learning using either the PBL model or the 

PjBL model. The magnitude of the increase in student learning outcomes in both classes was 

categorized as high. 

 
Figure 1. Differences of Students’ Learning Outcomes between PBL and PjBL Models 

 

This data was then analyzed using the two-mean similarity test statistic (t-test). 

However, prior to that, an analysis requirement test was conducted, namely the homogeneity 

test and the normality test. The calculation results of the normality test for X1 data obtained 

𝝌2count = 10.00 with dk = 10 and  = 0.05, 𝝌2table = 18.307. Meanwhile, for X2 data, the result 

𝝌2count = 6.4 with dk = 11 and  = 0.05, 𝝌2table = 19.675. From the calculation results for both 
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X1 and X2 data, it was obtained that 𝝌2count  <  𝝌2table (10.00 < 18.307 and 6.4 < 19.675) so it 

can be said that both X1 and X2 data are normally distributed. The homogeneity test obtained 

Fcount = 1.60 with numerator dk and denominator dk = 21 at  = 0.05, and Ftable was obtained 

= 2.00. From these results, it shows that Fcount < Ftable (1.60 < 2.00). Thus, it can be concluded 

that the data is said to be homogeneous. 

Differences in improvements in student learning outcomes were analyzed using the t-

test. After analysis, the results obtained were tcount = 2.19 and ttable = 2.02. The results of the 

data calculation show that tcount  > ttable   or   2.19  > 2.02 at a significant level of 5%, thus H0 

is rejected and Ha is accepted. This shows that there is a significant difference in improving 

the learning outcomes of students who participate in learning by implementing the PBL and 

PjBL models. 

The difference in the increase in student learning outcomes is influenced by several 

factors, namely internal and external factors of students. Internal factors are factors that 

originate from within the student who is learning, namely physiological factors which include 

physical condition and the condition of the five senses, as well as psychological factors which 

include intelligence, individual talent, individual interest, learning motivation, emotions, and 

cognitive abilities. While external factors are factors that influence the learning process and 

outcomes of students, these factors include the natural environment which includes air 

conditions, weather, time, place or school building, tools used in lessons, and the social 

environment which includes the social environment of students at home, the social 

environment of students at school, and the social environment in the community. The increase 

in learning outcomes above is in line with the PjBL model, which is a learning approach with 

long-term activities that involve students in designing, creating, and presenting products to 

solve real-world problems. Students are trained to analyze, then explore, gather information, 

interpret, and evaluate in working on projects related to the problems being studied (Sani, 

2014).  

PBL is a learning approach where the delivery is done by presenting a problem, asking 

questions, facilitating investigation, and opening dialogue. The problems studied should be 

contextual problems found by students in their daily lives. Problems must be solved by 

applying several concepts and principles that are simultaneously learned and covered in the 

subject curriculum (Candra, 2018; Lestari & Juanda, 2019). PBL is not designed to help teachers 

convey too many concepts or information to students, but rather to help students develop their 

thinking skills, problem-solving abilities, and intellectual abilities; learn to act like adults 

through simulated situations; train independence and self-directed learning. Thus, the use of 

learning models is very important because even if a teacher in the learning process has 

mastered the material well, but if they do not use a method, especially for junior high school 

students, the learning objectives will not be achieved well. 

The implementation of PBL and PjBL models has proven effective in improving student 

learning outcomes because this approach places students as active subjects in the learning 

process (Hotimah, 2020; Nurhadiyati et al., 2020). Through PBL, students are encouraged to 

identify problems, seek relevant information, and formulate solutions independently or in 

groups (Wardani, 2023). This activity not only improves conceptual understanding but also 

trains critical thinking, problem-solving, and collaboration skills (Saharsa et al., 2018; Wartono 

et al., 2018, Elizabet & Sigahatong, 2018; Najib et al., 2017; Pratiwi et al., 2020; Oktaviana & 
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Haryadi, 2020; Kartikasari et al., 2021; Afelia et al., 2024). Meanwhile, through PjBL, students 

are encouraged to explore, design, and complete real projects that are relevant to the learning 

material (Ansya, 2023; Nugraha et al., 2023; Saputra et al., 2023). This activity requires high 

cognitive involvement, so that students not only memorize concepts but also understand their 

application in everyday life. This process can significantly improve students' conceptual 

understanding, critical thinking skills, and communication skills, which ultimately have an 

impact on improving learning outcomes (Wahyuni & Fitriana, 2021; Puspitasari et al., 2020; 

Hidayat & Puspitasari, 2022; Sholeh et al., 2024). 

In this approach, students are faced with real problems that are relevant to everyday life, 

so they are encouraged to analyze situations, identify root causes, and design logical and 

effective solutions. This process accustoms students to think reflectively and systematically, 

and develops critical reasoning skills. Thus, PBL not only improves mastery of subject matter, 

but also equips students with high-order thinking skills that are very much needed in facing 

real-world challenges (Farhan & Arisona, 2022; Selirowangi et al., 2024). The PBL and PjBL 

models have significant long-term benefits for students' future success. Both approaches not 

only focus on mastering academic material but also emphasize the development of 21st-

century skills needed in the real world, so that they can equip students to be able to 

successfully face the complexities of the world of work and real life more adaptively and 

independently. 

 

CONCLUSION 

Student learning outcomes increased after participating in learning, both in students 
who participated in learning by implementing the PBL and PjBL models. The increase in 

student learning outcomes in both groups can be categorized as high. There is a significant 

difference in the increase in student learning outcomes who participated in PBL and PjBL 
learning. 
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