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	The purpose of this study is to test the effectiveness of the problem based learning (PBL) model to improve concept understanding in students in basic science concept courses. This study uses a quasi-experimental method with a nonequivalent control group design involving a treatment class and a control class. The instrument in this study uses a description of the concept understanding. The data obtained was then analyzed using Statistics by conducting a prerequisite test and then continued with a hypothesis test. This study shows that there is a significant influence that the based learning model can improve students' concept understanding skills. This can be seen from the sig value of 0.00<0.05 showing that there is a significant difference in the concept understanding skills of students in the experimental class and the control class. Followed by the average difference in concept understanding skills of experimental class students is higher than that of the control class.
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INTRODUCTION
[bookmark: _Hlk169714262]PISA (Program for International Student Assessment) in 2018 released its latest report data regarding the literacy level of each member country, one of which is Indonesia. Based on this report, the literacy level of Indonesian students is ranked 74th out of 79 member countries (Sidiq et al., 2021). PISA (Progamme for international student assessment) in 2022 will again release its latest report data regarding reading, mathematics and science. According to the Ministry of Education and Research, Indonesia's 2022 Pisa results experienced an increase in ranking, up 6 positions compared to before. However, there will be a decline in Indonesia's average in 2022. Based on this report, in the science category, Indonesia got a score of 383, the science score has decreased compared to 2018, Indonesia got a score of 396 (OECD, 2023; Bilad et al., 2024).
This ranking is a concern for Indonesia because this ranking shows a country's literacy level which influences society's ability to compete in the era of globalization (Fitriansyah et al., 2020). The level of scientific literacy has a significant impact on a country's competitive ability (Amaringga et al., 2021) because scientific literacy is a skill in using individual scientific knowledge to solve problems (Zulfiani et al., 2020; Muhibbuddin et al., 2023). With global technological developments, scientific literacy has become a very important thing for Indonesia's young generation to master. Unfortunately, as in the 2022 PISA report, Indonesia's scientific literacy level is still low with a score of 383, far behind neighboring countries. This case should be given more attention to improve the quality of science in Indonesia. One effort that can be made is to improve students' ability to understand concepts in science.
Natural Sciences (Science) is an important subject that has a role in education in Indonesia. In science, students are encouraged to find the material themselves and are able to convey this material in a complex way (Yunianti et al., 2019). Therefore, PGMI students as teacher candidates are provided with basic science concept material through basic science concept courses that focus in physics in the fourth semester, physics learning must make students not only know and memorize physics concepts but must make students understand and understand these concepts and connect the relationship between one concept and another concept (Zahara Syarifah et al., 2021) . However, the reality in the field is that not all students are able to understand the basic concepts of science well: students have not been able to re-interpret the science concepts they have studied, when students are asked about concepts, students only read the meaning without knowing the actual meaning. When students are asked to solve physics questions related to basic science concepts, students have difficulty applying the concepts in solving the questions. Understanding is a form of knowledge or a person's perspective in looking at a problem (Hasbullah et al., 2019). Understanding is one aspect of the cognitive domain (Junaid et al., 2021). Anderson & Krathwohl (Dewantoro & Mustadi, 2019) further explained that understanding is constructing meaning from learning material, including what is said, written and drawn by the teacher. students demonstrate conceptual understanding when they can interpret and apply concepts, principles, and processes by understanding data, text, and experiences through images, analogies, and models (Saldo & Walag, 2021). Based on Bloom's taxonomy, understanding is cognitive level C2. Indicators of understanding from the cognitive domain based on the revised Bloom's taxonomy according to Anderson & Kratwohl (Gunawan & Paluti, 2017) include: interpreting, exemplifying, classifying, summarizing, concluding, comparing and explaining.
Therefore, to make it easier for students to understand concepts, a learning model is needed that can support students. One of them uses the Problem Based Learning (PBL) model. Problem based learning (PBL) is an educational approach that utilizes the principles of collaborative learning in small groups (Ghani et al., 2021). Students are given the opportunity to solve problems in a collaborative atmosphere, create mental models for learning, and form independent learning habits through practice and reflection (Yew & Goh, 2016). The problem is raised at the beginning of learning, then students are given the task of solving the problem given (Nurhaedah et al., 2022). According to Arends (Yuhani, et al., 2018; Manalu et al., 2023) the problem based learning (PBL) model is a strategy teaching that centers learning around questions and problems through the presentation of concrete and significant real-life situations. The PBL model can also improve students' understanding of concepts in science learning. Students who study science are encouraged to be more active and creative in learning (Kodariyati & Astuti, 2016, Janah & Widodo, 2013; Tiarini et al., 2019; Rahman et al., 2022). 
Several previous research results have proven the effectiveness of implementing the problem based learning (PBL) model, specifically this aims to improve the quality of education and learning, and specifically this only aims to provide a positive influence in order to improve problem solving, critical thinking, creativity (Selçuk et al., 2013; Hidayati & Wagiran, 2020), innovate and can increase understanding of concepts (Halim et al., 2017). However, from several studies that have been described, we have not found the application of the PBL model to understanding concepts among students.
Based on this explanation, this research was conducted with the research question whether the based learning model is effective in increasing students' understanding of concepts in basic science concepts courses. Therefore, the aim of this research is to test the effectiveness of the problem based learning (PBL) model in increasing students' understanding of concepts in basic science concepts courses. The hypothesis in this research is whether the problem based learning (PBL) model is effective in increasing conceptual understanding in students.
METHODS 
This method uses a quantitative approach. The quantitative approach involves the use of statistical calculations on numerical data to carry out systematic and empirical investigations. The research method used was quasi experimental with a non-equivalent control group design. The research subjects were all fourth semester students at UIN Sunan Kali Jaga who took the basic concepts of advanced science course totaling 78 students with an experimental class totaling 39 and a control class totaling 39 students.
Table 1. Research design
	Group
	Pretes
	Treatment
	Posttes

	Eksperimen
	O1
	X1
	O2

	Control
	O3
	X2
	O4


Information:
O1	: Experimental Class Pretest
O2	: Experimental Class Posttest
O3	: Control Class Pretest
O4	: Control Class Posttest
X1	: Treat it with the application of PBL
X2	: Treat it with cooperative application
The first step in this research was to conduct a pretest in both the experimental class and the control class to determine students' initial conceptual understanding in the two sample classes. The data from this stage is analyzed first using prerequisite statistical tests before testing using the T test. If both sample classes have carried out prerequisite tests then the two sample classes are given treatment according to what is planned in table 1. Next, a posttest is applied to obtain data on the level of understanding of the concept. to students. This posttest data was also subjected to prerequisite statistical analysis first, then a T test was carried out to see the difference in average understanding of concepts among students from the two sample classes.This research uses an instrument for understanding concepts in the form of description questions that have been validated by experts. After the data on conceptual understanding for both classes was obtained, data analysis was carried out such as the Normality test, Homogeneity test and Hypothesis test. Data analysis techniques were carried out using SPSS version 26 for Windows.
FINDINGS AND DISCUSSION
The research was conducted on 78 fourth semester students who were divided into 2 classes, namely class A as the control class and B as the experimental class at PGMI UIN Sunan Kali Jaga. The test given is in the form of 10 essay questions which have been content tested by expert validators. The material used in the questions is Static Electricity. This research was carried out in 3 weeks with 3 meetings in the research class. At the beginning of the meeting the researchers used a pretest in the experimental and control classes with 10 descriptive questions. After getting the final score, the score is then qualified according to the qualifications stated in the research (Rahayu, 2018) as in table 2 below.
Tabel 2. Qualification of concept understanding test scores
	Score Percentage
	Criteria

	
	Very High

	
	High

	
	Enough

	
	Low

	
	Very Low



. In the pretest results of the experimental and control classes before being given treatment, the average score for each class was obtained as in Figure 1.
Figure 1. Pretest Average Graph for Experimental and Control Classes

Figure 1 shows that the average score for the experimental class, namely 52.69, is qualified according to Rahayu as being in the "low" category and the average score for the control class, which is 55.64, is in the "Enough" category. Based on the results of the pretest for both classes, it can be concluded that this class does not have a good and correct understanding of the concept. Therefore, it is necessary to take action in the form of implementing a learning model in the hope of increasing understanding of concepts in fourth semester students of PGMI UIN Sunan Kali Jaga. After carrying out the pretest, at the second meeting the experimental class was given treatment using the PBL model and the control class was given treatment using the Cooperative model. Learning using the PBL model has steps (Yulianti & Gunawan, 2019), which include 1) orienting students to the problem, 2) organizing students to learn, 3) guiding individual or group experiences, 4) developing and presenting work results. The application of the PBL model was given to fourth semester students in class B of PGMI UIN Sunan Kali Jaga which was used as an experimental class, while the control class applied a cooperative model.
At the third meeting the researchers held a posttest in the experimental class and control class by giving 10 descriptive questions. After getting the final score, the score is qualified according to the qualifications in Rahayu's research (2018) as in table 1. The posttest results for the experimental and control classes after being given treatment get an average score as in figure 2.







Figure 2. Posttest average graph for experiment and control

In Figure 2. The experimental class got an average score of 88.54 which was qualified as being in the "Very High" category, while the control class got an average score of 78.72 which was in the "High" category. Both classes experienced significant improvements, the increase in the experimental class that was treated with the application of the PBL model was higher than the control class that was treated with the application of the cooperative model. Before testing the hypothesis, the researcher first carried out prerequisite tests including normality tests and homogeneity tests.
The Normality Test is needed to determine the statistical tests that will be used in research. If the data is normally distributed then the statistical test used to test the hypothesis is parametric type statistics. However, if the data is not normally distributed then hypothesis testing can use nonparametric methods. This research conducted a Normality test using the SPSS version 26 for Windows program. The test criteria are if the significant value (sig) is > 0.05 then the data is normally distributed and if the significant value (sig) is < 0.05 then the data is not normally distributed. Normality test results in the research are in table 3 below.. 
Table 3.Normality test calculations based on data.
	Kelas
	N
	Kolmogrof-Smirnov
	Shapiro-Wilk
	Keterangan

	Pretes Eksperimen
	39
	0,200
	0,255
	NORMAL

	Postest Eksperimen
	39
	0,178
	0,190
	NORMAL

	Pretest Kontrol
	39
	0,200
	0,725
	NORMAL

	Postest Kontrol
	39
	0,200
	0,211
	NORMAL



Based on table 3, the overall data from the experimental and control groups, both pretest and posttest, shows the Kolmogrof-Smirnof and Shapiro-Wilk sig values ​​> 0.05, which means that the data in this study is normally distributed. Because the research data amounted to 39 < 50, the Shapiro-Wilk test was used.
After the data is tested for normality and it is said to be normal, then there will be a homogeneity test. This research's homogeneity test uses the Levene formula because this research tests two groups of data (Gliner et al., 2016). The results of the homogeneity of variance test calculations used the SPSS version 26 for Windows program. The sample is said to be homogeneous if the significance value (sig) is > 0.05. Homogeneity Test Results can be seen in table 4
Table 4. Calculation of levene homogeneity test based on data
	Sig Based on Mean
	Information

	0,703 > 0,05
	Homogen


Based on table 4, it is known that the significant value (sig) Based on Mean has a value of 0.703 > 0.05, so it can be concluded that the data variance is the same or homogeneous. Thus, to carry out hypothesis testing you can use parametric statistics.
Hypothesis testing is carried out if the data has passed the prerequisite tests, namely the normality test and homogeneity test. This test was carried out to see whether there was a difference in understanding the concepts of the experimental class and the control class. The data used for hypothesis testing is data on the average difference in posttest scores between the experimental and control classes. The average posttest score data for experimental class and control class students is known to be normally distributed and has a homogeneous variance so that hypothesis testing can be carried out using parametric statistics, namely the Independent sample t test. Hypothesis testing results are as in table 5
Table 5. Parametric Hypothesis Testing Independent Sample T test.
	Uji Independent Sample T Tes

	
	t-test Equality of Means
Sig. (2-tailed)

	Concept Understanding
	Equal variances assumsed
	0,00

	
	Equal variances not assumsed
	0,00


The results of table 4 show that there is a significant average posttest value using the independent sample t test, showing that there is a significant difference between the experimental class and the control class in understanding the concept of the problem based learning model. Obtain a value of 0.00 < 0.05.
Based on hypothesis testing using the independent sample t test. Obtain a sig value of 0.00 < 0.05. The basis for decision making, if the sig value is <0.05 then H0 is rejected and Ha is accepted, which means there is a significant difference between the experimental class and the control class. The experimental class that was treated with the based learning model received an average score of 88.54, higher than the control class of only 78.72. So it can be concluded that the experimental class that received treatment using the problem based learning (PBL) model had a better understanding of the concept compared to the control class that used the cooperative learning model..
The results of this research are in line with (Zahara Syarifah et al., 2021) showing that there is a significant influence of conceptual understanding on the problem based learning model compared to the discovery learning model. Research results (Kasuga et al., 2022) state that the problem-based learning model encourages students to think critically and creatively in learning.  Then research (Ikstanti & Yulianti, 2023) states that the implementation or use of problem based learning models on understanding science concepts can have a significant impact or influence. has the potential to foster complex, integrative and highly likely transformative learning, enabling production and creativity within individuals combined into personalized learning. This is because students rethink themselves relative to the problem area and learning context (Zakaria et al., 2019), and also that PBL is effective in fostering knowledge, understanding, achieving the level of application, in-depth learning, and students' understanding of how theory works. related to practice (Golightly & Raath, 2015;Wang, 2021). 
Based on the discussion, it is clear that the PBL model can help students understand concepts better and become more creative, critical, and able to solve science problems. Therefore, the findings of this study are important for science educators who want to help students understand concepts. It is also hoped that the ability to understand concepts can be an important asset in improving the country's welfare. Due to time limitations and the number of subjects involved, this research does require additional development. Therefore, the subject matter can be expanded and the analysis can be carried out further in future research

CONCLUSION 
Based on the objectives of this research, the results obtained show that the based learning model can improve students' conceptual understanding skills. This can be seen from the sig (2-tailed) value of 0.00 < 0.05, indicating that there is a significant difference in the conceptual understanding skills of experimental class and control class students. Followed by the difference in the average conceptual understanding skills of experimental class students being higher than those in the control class.
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