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Abstract: The paper aims to compare the effectiveness of two learning models, 
namely Discovery Learning (DL) and Problem Based Learning (PBL), in 
improving student learning outcomes in science subjects. This type of research 
is experimental research. The population in this study were all class IV 
students at SDN 002 SK (Samarinda City), totaling three classes. The 
calculation results show that the average pretest score in experimental class I 
is 45.12, which is higher compared to 35.60 in experimental class II. After 
treatment, the average posttest score in experimental class I increased to 85.80, 
while in experimental class II it reached 82.11. The average N-Gain for both 
classes was 0.74, indicating a significant increase in learning outcomes in both 
classes, although experimental class I showed slightly better results. More in-
depth analysis based on high and low learning outcome categories shows 
consistent differences in the effectiveness of learning models. Hypothesis 
testing using the T Test, which is applied because the data distribution is 
normal and the variance is homogeneous, shows a calculated t-value of 8.60 
which far exceeds the t_table of 2.070. This causes rejection of H_0 and 
acceptance of H_1, indicating that the Discovery Learning (DL) model in 
experimental class I provides better learning results than the Problem Based 
Learning (PBL) model in experimental class II. 
 
Keywords: Discovery learning; Learning results; Merdeka curriculum; PBL 

  

Introduction   
 

In the context of the Merdeka Curriculum, 
educational phenomena such as globalization and 
technological advances have a major impact on student 
learning outcomes. The Merdeka Curriculum supports 
the implementation of more flexible and inclusive 
learning methods through the use of online platforms 
and interactive tools (Sanjaya et al., 2022). This approach 

allows the application of learning models that are more 
suited to students' needs and learning styles, such as 
Discovery Learning (DL) and Problem Based Learning 
(PBL). This method is designed to develop 21st century 
skills, such as problem solving and digital literacy, 
which are essential in an increasingly connected and 

dynamic world. By emphasizing project-based learning 
and practical experience, the Merdeka Curriculum aims 
to make learning more relevant and engaging, as well as 
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increasing student engagement and overall 
understanding (Hasanah et al., 2023). The Merdeka 
Curriculum supports flexible learning methods such as 
Discovery Learning and Problem Based Learning, 
utilizing technology to improve 21st century skills and 
the relevance of learning for students. 

However, despite significant progress in various 
aspects of education, disparities in access and quality of 
education remain a major challenge. The Merdeka 
Curriculum faces challenges in overcoming injustices 
that arise from differences in regions and socio-
economic groups (Fannisa et al., 2023). To address this 
gap, continued efforts are needed to ensure that all 
students have an equal opportunity to obtain a quality 
education. By adapting to social, technological and 

economic changes, the Merdeka Curriculum seeks to 
respond to the demands of an ever-evolving era and 
improve learning outcomes in various contexts, while 
ensuring that all students benefit from existing 
educational innovations (Yoto et al., 2024). The Merdeka 
Curriculum adapts to social, technological and economic 
changes to meet the demands of the times, improve 
learning outcomes and ensure all students benefit from 

educational innovation. 
The phenomenon of low student learning outcomes 

is often influenced by various factors, as explained by 
education experts. Lodge et al. (2018) emphasized that 
the mismatch of material with students' level of 
cognitive development can hinder understanding and 
application of knowledge, which has an impact on 
learning outcomes.  According to Alivernini et al. (2023), 
identifying motivation as a crucial factor, low intrinsic 
or extrinsic motivation can reduce student involvement 
in learning. In addition, Martínez-López et al. (2023) and 
Zhang et al. (2024) also suggests that a lack of social 
support and role models can influence learning 
outcomes. Teaching methods that are inappropriate or 
less relevant to students' needs can make it difficult for 
them to understand the material (Darling-Hammond et 
al., 2020; Tharayil et al., 2018). Environmental factors, 
such as the family's economic and social conditions, also 
play an important role (Agostino & Ruberto, 2021; Falk 
et al., 2023). All of these factors show that low learning 
outcomes are often the result of complex interactions 
between cognitive aspects, motivation, teaching 
methods and the environment, thus requiring a holistic 
approach to improvement. 

Learning models such as Discover Learning and 
Problem-Based Learning (PBL) offer innovative 
approaches to address this gap and improve learning 
outcomes. Discover Learning encourages students to 
explore and discover knowledge through direct 
experience and an Merdeka exploration  (Ramadhan et 
al., 2023; Harefa et al., 2024). Discovery Learning (DL) 
emphasizes exploration and discovery of concepts 

through students' direct experiences, with the teacher as 
a facilitator (Afrrannisah et al., 2021; Yu, 2024). Students 
learn through observation and experimentation, 
encouraging creative and Merdeka thinking. This 
method can increase students' motivation and 
understanding, especially when they have limited access 
to resources, because they learn through discovery and 
practical application. On the other hand, Problem-Based 
Learning (PBL) focuses on real-world problem solving 
as the center of learning, which develops critical and 
collaborative skills (Brata & Mahatmaharti, 2020;  Yu & 
Zin, 2023).  

PBL can help students from various backgrounds to 
better understand subject matter in a relevant and 
contextual way, increasing their ability to apply 

knowledge in real situations. Applying these two 
models in the context of educational disparities can help 
overcome some of the existing challenges. By 
encouraging active and collaborative learning, as well as 
providing opportunities for practical problem solving, 
Discover Learning and PBL can improve the quality of 
learning and overall learning outcomes. In line with that 
research Chusni (2022) and Paramitha et al. (2023), 

shows that the Discovery Learning Model is more 
effective than Problem Based Learning in improving 
student achievement in studying the preparation of 
official letters, so that it can be an alternative for teachers 
in Correspondence subjects. However, it is important to 
ensure that all students, including those from 
disadvantaged backgrounds, have equal access to this 
learning method to maximize its benefits. By adapting to 
social, technological, and economic changes, and by 
implementing innovative learning approaches, 
education systems can be more effective in improving 
learning outcomes and achieving educational equality. 

Based on the study above, the aim of this research 
is to identify differences in student learning outcomes 
using the Discovery Learning model compared to the 
Problem-Based Learning model in science learning. This 
research aims to evaluate the effectiveness of the two 
learning models in improving student learning 
outcomes, by measuring the extent to which each 
approach can influence students' understanding, 
engagement and academic achievement in science 
subjects. 

 

Method  
 

This type of research is experimental research. 
Experimental research Quantitative is research that uses 
experimental methods to test hypotheses by measuring 
the relationship between variables numerically 
(Taherdoost, 2022). This research uses a Factorial design 
research type with the static group comparison design. 
The static group comparison design is a design that uses 
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two groups by introducing different treatments to the 
two groups. In this research, the differences in science 
and science learning outcomes using the Discovery 
Learning and Problem Based Learning models were 
seen. As can be seen in table 1 which involves two 
experimental groups.  
 
Table 1. The Static Group Comparison Design 
Result Model PjBL (A1) Model PBL (A2) 

High Learning Results (B1) A1B1 A2B1 

Low Learning Results (B2) A1B2 A2B2 

 
Information: 
Group of High learning results using Model DL 
Group of Low learning results using Model DL 
Group of High learning results using Model PBL 
Group of Low learning results using Model PBL 
 
Population and Sample 

Population is a generalized area consisting of 
objects or subjects that have certain quantities and 
characteristics determined by the researcher. So, it can 
be said that the population is all objects that have the 
same characteristics. The population in this study were 
all class IV students at SDN 002 SK (Samarinda City), 
totaling three classes. The number of students can be 
seen in the table below: 
 
Table 2. Average of STS (Summative of Mid Semester) 
IPAS Grade IV  
Class Total Students Average 

IVA 27 85.50 
IVB 27 84.03 
IVC 27 79.69 

 81  

 
Sample 

The sample is part of the population, a sample is a 
part of a population that has similar characteristics, and 
must be representative if the population is too large to 
study completely. In research, two types of samples are 
needed, namely the experimental class and the control 
class. The sampling technique uses non-probability 
sampling with purposive sampling to select students 
with similar average scores, as well as probability 
sampling with proportionate stratified random 
sampling to determine experimental classes I and II. 
Based on the table, the number of students has the same 
and the average class scores that are close to the same are 
class VA and class VB. After getting the sample class, the 
two classes were randomly drawn, then class VA was 
obtained as experiment I and class VB as experiment II. 
 
 
 

Results and Discussion 
 
Description of the Differences in Science Learning Results of 
Experiment I and Experiment II Students 

Data on learning outcomes in this research were 
obtained from the pretest and posttest in each 
experimental class I and II. The test consists of 30 
objective questions. After the pretest and posttest, a 
normalized gain calculation was carried out to assess the 
increase in learning outcomes, and the results can be 
seen in the figure below: 

 

 
Figure 1. Student learning result test data in experiment I and 

experiment II classes 

 
The average pretest score of students in 

experimental class I, which reached 45.12, was higher 
compared to 35.60 in experimental class II. After 
treatment, the average posttest score in experimental 
class I increased to 85.80, while experimental class II 
reached 82.11. In addition, the average N-Gain of 
experimental class I is 0.74, which shows a more 
significant increase in learning outcomes compared to 
with N-Gain for experimental class II which is also 0.74. 
Overall, although both classes showed a high category 
of increased learning outcomes, the experimental class I 
showed slightly better performance in terms of scores 
and increased learning outcomes. 

 
Description of the Differences in High Student Learning 
Results in Experiment I and Experiment II 
 

 
Figure 2.  Students’ results description of the differences in 

low student learning results in experiment I and experiment 
II   
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Table 3. Students’ Learning Results 
Learning results  Results N x̅  g̅  G min G max 

Experiment I Pretest 12 41.01 0.76 0.43 0.90 
 Postest  86.66    
Experiment II Pretest 15 30.55 0.74 0.55 0.88 

 Postest  83.89    

 
Hypothesis Testing 

In accordance with the research method applied, 
because the student learning outcomes test data showed 
a normal distribution and homogeneous variance, to test 
hypotheses 1, 2, and 3, the T test was used. This method 
was chosen to ensure that the statistical analysis carried 
out was in accordance with the characteristics data. The 
results of hypothesis testing using the T Test provide 
information which will be explained below. 
 
Hypothesis  

The first hypothesis in this study was designed to 
evaluate differences in student learning outcomes in 
science subjects between the DL learning model and the 
PBL model. This research aims to identify whether there 
are significant differences in student learning outcomes 
when using the two models. The results of the first 

hypothesis test carried out will be presented below: 
 

 
Figure 3. First hypothesis calculation results 

 
In the table presented, the t-test analysis of the N-

gain calculation in experimental class I and experimental 
class II shows the calculated t_value of 8.60, while the 
t_table value is 2.070. With a calculated t_value that is 
much greater than t_table, the decision taken is to reject 
the null hypothesis (H_0) and accept the alternative 

hypothesis (H_1). This indicates that there are significant 
differences in student learning outcomes between the 
two classes after the treatment was implemented. In 
other words, the learning outcomes of students taught 
using the DL model in experimental class I were proven 
to be better than the learning outcomes of students 
taught using the PBL model in experimental class II. 

These findings confirm that the DL method is more 
effective in improving learning outcomes in science 
learning compared to the PBL method.  
 
Discussion 

This research aims to compare the effectiveness of 
two learning models, namely DL and PBL, in improving 

student learning outcomes in science subjects. The 
results of the research show that the application of the 
DL model in experimental class I produces better 
learning outcomes compared to the application of the 
PBL model in experimental class II. This finding is based 
on pretest and posttest analysis using a written test 
containing 30 objective questions. The average pretest 
score in experimental class I which reached 45.12 was 
higher compared to 35.60 in experimental class II, which 
shows that students in experimental class I started from 
a higher level of initial knowledge (Van Riesen et al., 
2018; Mundelsee & Jurkowski, 2021). 

After implementing the treatment, the average 
posttest score in experimental class I increased to 85.80, 
while in experimental class II it increased to 82.11. This 
shows a significant increase in learning outcomes in both 
classes. The average N-Gain for experimental classes I 
and II are both 0.74, indicating that both learning models 
provide a high increase in learning outcomes 
(Abdurahman et al., 2023). However, the difference in 
posttest scores shows that the DL model is more effective 
in improving student learning outcomes. Analysis based 
on high and low learning outcome categories shows 
consistency in the differences in effectiveness between 
the two models. For students with high learning 
outcomes, experimental class I showed an average 
pretest score of 45.60 and posttest 85.80, while 
experimental class II recorded a pretest score of 37.30 
and posttest 83.22. This difference indicates that 
students with high learning outcomes in experimental 
class I gained greater benefits from the DL model 
compared to the PBL model (Bashith & Amin, 2017; 
Otoluwa et al., 2024). 

For students with low learning outcomes, 
experimental class I also showed better results, with an 
average pretest score of 41.01 and posttest 86.66, while 
experimental class II had a pretest score of 30.55 and 
posttest 83.89. This confirms that the DL model is more 
effective in improving student learning outcomes, 
regardless of their initial ability level. The results of 
hypothesis testing using the T Test support this finding. 
The calculated t_value is 8.60 which far exceeds the 
t_table of 2.070, indicating that the difference in learning 
outcomes between the two classes is significant. By 
rejecting the null hypothesis (H_0) and accepting the 
alternative hypothesis (H_1), it can be concluded that the 
application of the DL model in experimental class I is 
significantly more effective than the PBL model in 
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experimental class II in improving student learning 
outcomes. 

This research shows that the DL model is more 
effective in improving student learning outcomes 
compared to the PBL model. It is relevant with a study 
conducted by Hardy et al. (2014), Kamaluddin et al. 
(2019), Yannier et al. (2020), and Blinkoff et al. (2023), 
which emphasizes the importance of active exploration 
and knowledge discovery in the learning process. 
According to Munira et al. (2023), Handayani et al. 
(2024), that students learn better through hands-on 
experience. In the context of the Merdeka Curriculum, 
which prioritizes a more flexible approach and is based 
on student needs, the application of the DL model is in 
accordance with the principles of the curriculum 

(Kerimbayev et al., 2023; Southworth et al., 2023; Sanger, 
2020).  

Previous research, such as by Tong et al. (2022)  and 
Al Shloul et al. (2024), also shows that learning that 
encourages active exploration is more effective in 
improving students' understanding and skills. The 
results of this research provide valuable insight for 
educators and curriculum developers to choose learning 

methods that are more appropriate in improving 
student academic achievement (Han, 2021; Contrino et 
al., 2024; Neliwati et al., 2023). Further research is 
needed to explore the integration of the DL model in the 
Merdeka Curriculum and to expand these findings to 
other learning contexts. 
 

Conclusion 
 

Based on the research results, it can be concluded 
that there are significant differences in student learning 
outcomes between DL and PBL learning models. This 
research used a pretest and posttest with a written test 
containing 30 objective questions to measure learning 
outcomes in experimental classes I and II. The results 
show that the average pretest score in experimental class 
I (45.12) is higher than in experimental class II (35.60). 
After implementing the treatment, the average posttest 
score in experimental class I increased significantly to 
85.80, while in experimental class II it reached 82.11. 
Although the average N-Gain for both classes was 0.74, 
which indicates a significant increase in learning 
outcomes, experimental class I showed better results 
overall. Hypothesis testing using the T Test shows a 
calculated t_value of 8.60, which far exceeds the t_table 
of 2.070, so that the null hypothesis (H_0) is rejected and 
the alternative hypothesis (H_1) is accepted. This 
indicates that the Discovery Learning (DL) method in 
experimental class I is more effective in improving 
learning outcomes compared to the Problem Based 
Learning (PBL) method in experimental class II. These 
findings confirm that the application of the DL model is 

more successful in increasing student academic 
achievement compared to the PBL model. 
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