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 This study aims to examine the impact of the application of 

experimental methods on improving the understanding of science 

concepts in elementary school students. The basis for implementing 

this study is based on the fact that science learning in elementary 

schools is still dominated by a theoretical and teacher-centered 

approach, resulting in students being less actively involved in the 

learning process. The experimental approach was implemented 

through a simple activity called "a mini eruption of Mount Merapi," 

which aims to provide students with direct experience in 

understanding scientific phenomena. This study used a pretest-posttest 

design involving eight fourth-grade students of elementary schools 3 

Dadakitan as participants. The measurement tool used was a 

conceptual understanding test administered before and after the 

experimental activities. The results showed an increase in the average 

score from 70 in the pretest to 80 in the posttest, indicating an increase 

in students' understanding of scientific concepts. Furthermore, 

classroom observations showed that students became more active, 

enthusiastic, and confident in expressing their ideas during the 

learning process. These findings indicate that the experimental method 

not only improves learning outcomes but also fosters students' 

curiosity, critical thinking, and scientific attitudes. Therefore, the 

experimental method can serve as an effective learning strategy to 

strengthen scientific process skills and improve the quality of science 

learning in elementary schools. 
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INTRODUCTION  

Natural Science (NC) is a subject taught in elementary schools. NC explores nature and 

everything within it. Science learning is highly important because, by understanding various 

concepts and principles of science, students are able to recognize and explain natural phenomena 

they encounter in their daily lives. Misunderstanding of concepts can lead to misinterpretation of 

fundamental ideas (Ridwansyah et al., 2025). Science learning is expected to serve as a medium 

for students to examine themselves and their surrounding environment, as well as to support 
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further development. Science instruction emphasizes providing direct experiences to develop 

students’ competencies in exploring and understanding the natural environment scientifically 

(Miftahussudur et al., 2024). Experiments in science learning are able to create an engaging and 

active learning atmosphere because students are directly involved in the process. They not only 

observe or listen to the teacher’s explanations but also experience firsthand how a scientific event 

occurs. Such a learning process enables students to understand the cause-and-effect relationships 

of the phenomena observed in their environment (Saskia & Margaretha, 2025).  

Science education at the elementary school level plays a major role in building a basic 

understanding of science and developing scientific thinking skills from an early age. However, in 

practice, science learning often takes place theoretically and focuses on the teacher, resulting in 

students becoming less engaged and struggling to grasp concepts. Science learning in many 

classrooms, particularly at the elementary school level, tends to be theoretical and abstract. On the 

other hand, implementing simple volcanic eruption-themed experiments as a science-based 

learning method for early childhood has been shown to improve children's science process skills, 

learning interests, and scientific attitudes (Hanan et al., 2025). Science is a systematic way of 

exploring the natural world to master knowledge, facts, concepts, principles, the process of 

discovery, and develop a scientific attitude. Science education is beneficial for students in learning 

about themselves and the natural world. Science education emphasizes providing hands-on 

experiences and practical activities to develop competencies that foster a scientific understanding 

of the natural world (Solikati, 2021). The experimental method in an educational context refers to 

a learning approach that allows students to directly observe, experiment, and evaluate phenomena 

through practical activities (Nurlaela, 2023). The experimental method is a learning method in 

which students conduct an experiment, observe it, write down the results, and present the results 

to the class (Bintoro et al., 2022).  

In early childhood, science can be defined as a series of activities and experiences designed 

to stimulate the development of curiosity, interest, and problem-solving skills. This approach 

encompasses a variety of activities that encourage children to observe the world around them, 

think critically, and connect concepts and events they experience (Nurlaela, 2023). Material is 

often delivered solely through lectures or textbooks, without providing students with the 

opportunity to directly experience the phenomena or concepts being studied. As a result, students 

struggle to connect theory to reality, making science material feel dry, uninteresting, and difficult 

to understand (Sudiana et al., 2025). Science can essentially be viewed as a process, a product, 

and an attitude. As a process, science is knowledge discovered through the scientific method, 

which begins with identifying a problem, formulating tentative hypotheses, conducting 

investigations, analyzing data, and drawing conclusions. These conclusions eventually become 

scientific products such as concepts, principles, theories, and laws (Wijaya et al., 2023; 

Musfirayanti et al., 2024). 

The experimental method is a learning method that encourages students to be directly 

involved in discovering knowledge through simple experiments. Through these activities, students 

not only listen to or observe explanations but also experience and verify various scientific concepts 

for themselves. The lack of real-life scientific experiments in science learning can prevent students 

from becoming accustomed to using science process skills. As a result, they lack the skills needed 

to learn and develop knowledge independently. This ultimately hinders students from achieving 
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science learning goals (Khumraksa & Burachat, 2022). This study aims to examine the extent to 

which the use of experimental methods can improve elementary school students' understanding of 

science concepts. Therefore, research is needed to highlight the influence of experimental methods 

on science understanding at the elementary school level. Through the application of experimental 

methods, it is hoped that students can construct their cognitive abilities through observation, 

experimentation, and drawing final conclusions in the field of Natural Sciences (Astuti & 

Airlanda, 2022; Mustakim et al., 2025). The experimental learning method is a learning method 

presented by conducting experiments through experience and self-proven experience, then 

drawing conclusions. In learning using the experimental method, students try to prove abstract 

concepts being discussed using equipment prepared in advance (Ayu & Sholikhah, 2024). Science 

process skills involve observing, asking questions, formulating hypotheses, collecting data, 

analyzing information, and drawing conclusions. Children can use these skills in their daily lives 

as a foundation for future learning and building their future. Science instruction in elementary 

school plays a fundamental role in developing logical, critical, and analytical thinking in students. 

Science, more than just a collection of facts to be memorized, is an investigative process aimed at 

understanding the natural phenomena that occur around us (Fadly, 2025). To maximize the 

development of science process skills (a process that develops specific skills in students, enabling 

them to process information and discover new and useful insights, including facts, concepts, 

attitudes, and values), students should not simply conduct experiments without conceptualizing 

them. Students should understand the core of the material they are studying or the problem to be 

investigated in the experiment, ensuring that their thinking processes are conceptualized in 

accordance with the development of process skills (Dariansyah et al., 2023). 

General Overview of the Application of Experimental Methods in Science Learning to 

improve early childhood thinking skills can be applied through experimental methods to achieve 

learning objectives in accordance with the learning curriculum used in schools (Sapia et al., 2025). 

The experimental method is a learning method in which students conduct experiments to discover, 

prove, and understand certain concepts. This method emphasizes active student involvement, 

observation, and drawing conclusions based on real data. Natural Sciences, often referred to as 

science education, is abbreviated to NC. The experimental method provides opportunities for 

children to gain hands-on and enjoyable learning experiences. Thus, it encourages children to 

become skilled at conducting their own experiments. In the teaching and learning process using 

the experimental method, children are also given the experience of directly observing an object. 

Thus, children are required to experience it themselves, seek the truth, find the necessary data, 

obtain the data themselves, prove a law, and draw conclusions from the process they experience 

(Rumihin et al., 2023). Science subjects at the elementary school level are a learning program 

aimed at developing curiosity, a positive attitude, and an awareness of the interplay of 

relationships, as well as decision-making skills relevant to everyday life. Furthermore, students 

with a solid understanding of the subject matter are able to explain previously discussed material 

and relate concepts to real-world examples. Mastery of science concepts is a crucial foundation 

for students. This means students must be able to describe, apply, and expand their understanding 

of science in various contexts (Sudiana et al., 2025). Natural Sciences (NC) subjects are related to 

the systematic search for knowledge about nature, so that NC is not only the mastery of a collection 
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of knowledge in the form of facts, concepts, or principles, but also a process of discovery (Artha 

& Setiyawati, 2022). 

Natural Science (NC) learning in elementary schools has unique characteristics that 

distinguish it from other subjects. One of its main characteristics is a learning approach that 

emphasizes direct experience through experiments and observations. In this process, students are 

trained to observe various phenomena, collect and record data, and draw conclusions from their 

observations (Saskia & Margaretha, 2025). Science education is expected to be a vehicle for 

students to learn about themselves and their surroundings, as well as prospects for further 

development in applying it in everyday life (Martini, 2021). 

There are various methods that can be used to improve students' ability to conduct 

experiments. Practical exercises and experiments are common learning methods in science and 

play a crucial role. However, in practice, many teachers still use practical activities and 

experiments solely as a means to reinforce specific knowledge or sills, resulting in students 

following predetermined experimental steps rather than exploring independently. Therefore, to 

harness the power of practice and experimentation in developing students' natural inquiry skills, 

it makes sense to link experiments to the scientific method process (Tu et al., 2022). Science 

learning activities are more meaningful when students actively participate. Experimental methods, 

using simple experiments, require students to actively participate. Learning activities conducted 

through experimental models are highly suited to the characteristics of students' cognitive 

development, particularly in elementary school (Fauziah et al., 2022). 

In science learning, the primary focus is on developing students' ability to understand 

scientific concepts through hands-on experience. Science teaching differs from other subjects 

because it engages students in activities such as conducting experiments, making observations, 

gathering information, verifying theories, and drawing conclusions based on their findings. Given 

the importance of science education, science content must be applicable to students' daily lives to 

enhance science learning (Vandho et al., 2024). In elementary school science learning, students 

conduct a pretest to determine their level of understanding before using experimental methods. 

After completing the experimental activities, students are given a posttest to determine the extent 

to which their understanding has improved. 

The experimental method is a learning approach that encourages students to participate 

directly in experiments to understand and prove scientific concepts through real-life experiences. 

In elementary school, this method facilitates students' learning by observing, experimenting, and 

discovering the concepts themselves. Through the application of the experimental method, 

researchers can assess the extent to which the method influences students' understanding. Science 

process skills involve the ability to observe, ask questions, formulate hypotheses, collect data, 

analyze information, and draw conclusions. Children can use these skills in their daily lives as a 

foundation for future learning and building their future (Syahrul et al., 2023). The first advantage 

of the experimental method is that learning involves students actively, both mentally and 

physically. Students can observe objects directly. They can draw conclusions independently. 

Students gain hands-on experience and data (Paembonan et al., 2023). The experimental learning 

method provides students with opportunities to discover concrete evidence for the theories they 

are studying. Through this approach, students are encouraged to experience the process firsthand, 
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seek truth, test principles or rules, and draw conclusions based on their own experiences (Putri & 

Meilana, 2023).  

 

METHOD  

This study used an experimental approach with a pretest-posttest design to determine the extent to 

which the experimental method improved students' understanding of science concepts. This design 

was chosen because it allowed researchers to compare conditions before and after the treatment, 

allowing for more accurate observation of changes. The study was conducted on eight fourth-

grade students at elementary schools 3 Dadakitan, selected purposively, considering that students 

at that age are at the concrete operational thinking stage and therefore suitable for participating in 

simple experimental activities. The main instrument used was a conceptual understanding test 

administered twice: before the experimental activity began and after the learning process was 

completed. The test questions were designed based on indicators of scientific concept 

understanding that align with the elementary school curriculum. By comparing the results of the 

two tests, researchers were able to determine the effectiveness of the experimental method in 

helping students understand the material more deeply. 

 

RESULTS AND DISCUSSION 

Result 

Based on quantitative data analysis, the use of experimental methods has been proven to have 

a positive impact on improving the understanding of science concepts of fourth-grade students at 

elementary schools 3 Dadakitan. The pretest and posttest results showed an increase in scores after 

the method was implemented. Before learning, the average pretest score of students was 70, with 

the highest score of 80 and the lowest of 60. After participating in experiment-based learning, the 

average posttest score increased to 80, with the highest score of 90 and the lowest of 70. This 

average increase of 10 points indicates that experimental activities help students understand 

science concepts better. 

Table 1. Average Student Pretest and Posttest Results 

Test Type Highest Score Lowest Score Average 

Pretest 80 60 70 

Posttest 90 70 80 

  

To determine the significance of the increase in student understanding, a paired sample t-test 

was conducted between the pretest and posttest results. Based on the analysis results, the 

calculated t = 4.25 with a t table = 2.36 at a significance level of α = 0.05, and a p-value = 0.003, 

which is smaller than 0.05. This indicates that there is a significant difference. between the pretest 

and posttest results, so it can be concluded that the experimental method has a significant effect 

on improving students' understanding of science concepts. 
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Table 2. Results of the Pretest and Posttest t-Test 

Statistik Value 

t Count 4,25 

t table (α=0,05) 2,36 

p-value 0,003 

 

In addition to test results, observations during learning activities also showed changes in 

student learning behavior. A total of 87.5% of students showed increased active participation, high 

enthusiasm in participating in experimental activities, and courage to express opinions during 

discussions. Simple experimental activities such as the "mini Merapi eruption" experiment helped 

students understand the concept of changes in the state of matter in a concrete way. Thus, 

quantitatively and qualitatively, the application of the experimental method has been proven to 

improve conceptual understanding, motivation, and student engagement in science learning in 

elementary schools. 

 Discussion 

The results of the study indicate that the application of the experimental method has a 

significant influence on improving elementary school students' understanding of science concepts. 

The increase in the average score from 70 in the pretest to 80 in the posttest indicates that the 

experimental method helps students understand science concepts more deeply. The results of the 

t-test with a calculated t value of 4.25 and a p-value of 0.003 (<0.05) strengthen the evidence that 

the difference is statistically significant. Thus, the research hypothesis stating that the 

experimental method influences students' understanding of science concepts is accepted. This is 

due to the characteristics of elementary school students who are still at the concrete operational 

thinking stage, so that direct learning involving real experiences is easier to understand than 

learning that is solely theoretical. In addition to improving conceptual understanding, the success 

of this method is also evident in the increase in student interest and motivation to learn. Classroom 

observations show that the learning atmosphere becomes more lively and participatory when 

experiments are conducted. Students who were previously passive become more enthusiastic 

about asking questions, experimenting, and are no longer afraid of making mistakes (Fadly, 2025). 

These findings align with previous research by Ayu & Sholikhah (2024), which stated that the 

use of experimental methods in science learning can improve students' understanding of the 

properties of light in elementary school. These findings also support Fauziah argument that 

experimental-based learning can develop students' scientific literacy skills and curiosity. In the 

context of learning at elementary schools 3 Dadakitan, the experimental method applied through 

simple activities such as a mini-eruption experiment with Mount Merapi demonstrated that Direct 

learning experiences can help students relate theory to real phenomena in their environment. 

In addition to influencing learning outcomes, the experimental method can also increase student 

engagement and motivation in participating in learning. Based on observations, approximately 

87.5% of students appeared more active, enthusiastic, and self-confident during learning activities. 

This finding aligns with Piaget's view that elementary school students are at the concrete 

operational stage, so they understand material more easily when given direct experience rather 
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than abstract explanations. Through experimental activities, students can observe, try, and 

discover various scientific concepts for themselves through an engaging and meaningful process. 

Overall, the findings of this study indicate that the experimental method is an effective learning 

strategy in science subjects. This approach can help students develop scientific thinking, deepen 

their understanding of concepts, and foster a scientific attitude from elementary school age. 

Through hands-on learning experiences, students not only memorize material but also see and 

understand the cause-and-effect relationships of the various natural phenomena they study. 

Therefore, teachers are encouraged to utilize the experimental method more frequently in science 

lessons, so that students can acquire knowledge through a more meaningful process of 

observation, experimentation, and discovery. 

 

Figure 1.1 Process of completing the test for group 1 to determine the extent of their 

understanding of the experiment. 

 

 

Figure 1.2 Process of completing the test for group 2 to determine the extent of their 

understanding of the experiment. 

 

Figure 1.3 Process of completing the test for group 3 to determine the extent of their 

understanding of the experiment. 
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Figure 1.4 Mini Mount Merapi eruption experiment 

CONCLUSION 

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

method in science learning in elementary schools can improve students' understanding of scientific 

concepts. This method provides direct learning experiences through observation, experimentation, 

and active student involvement, making it easier for them to grasp the material being taught. 

Furthermore, the experimental method can also foster curiosity. Thus, the use of experiments has 

proven to be more effective than lectures alone, as students not only passively receive knowledge 

but also construct understanding through real-world experiences. 
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