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Abstract 

This problem stems from the low learning outcomes of grade V students in the 

IPAS subject. The purpose of this study was to improve IPAS learning outcomes. 

The research methodology used is quantitative. The population of this study were 

all fifth grade students of SD N Mlekang 1, totaling 15 students selected using the 

saturated sample technique. The type of research used is pre-experimental with a 

one group pretest-posttest design. Data collection techniques in the form of tests 

and observation sheets. Data analysis using the N-Gain Test. The results stated that 

there was an increase in IPAS learning outcomes using STEAM-integrated PBL. 

The application is effective in learning and gets a score of 0.7513 with a high 

category, so it can be concluded that using the Problem Based Learning (PBL) 

learning model integrated with STEAM is effective in improving IPAS learning 

outcomes. 

Keywords: Problem Based Learning (PBL), STEAM, Learning Outcomes, IPAS. 
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Abstrak 

Permasalahan ini berasal dari rendahnya hasil belajar siswa kelas V pada mapel 

IPAS. Tujuan dari penelitian ini adalah untuk meningkatkan hasil belajar IPAS. 

Metodologi penelitian yang digunakan adalah kuantitatif. Populasi penelitian ini 

adalah seluruh siswa kelas V SD N Mlekang 1 yang berjumlah 15 siswa yang 

dipilih dengan teknik sampel jenuh. Jenis penelitian yang digunakan yaitu pre-

experimental dengan desain one group pretest-posttest design. Teknik 

pengumpulan data berupa tes dan lembar observasi. Analisis data menggunakan Uji 

N-Gain. Hasil penelitian menyatakan bahwa terjadi peningkatan hasil belajar IPAS 

menggunakan PBL berintegrasi STEAM. Penerapan tersebut efektif dalam 

pembelajaran dan mendapat skor sebesar 0,7513 dengan kategori tinggi, sehingga 

dapat disimpulkan bahwa dengan menggunakan model pembelajaran Problem 

Based Learning (PBL) berintegrasi STEAM efektif meningkatkan hasil belajar 

IPAS.  

Kata Kunci: Problem Based Learning (PBL), STEAM, Hasil Belajar, IPAS 

INTRODUCTION   

Along with technological advances in the 21st century, the dynamics of the education 

industry have changed significantly. Due to the needs and expectations created by this 

transformation, changes to current realities are necessary, with education being a key area of 

focus. To apply these ideas in everyday life, learning strategies are necessary for Education 

(Zayyinah, 2022).  

Education seeks to foster an active learning environment to maximize the potential of 

each student. It is very important that education be designed with cognitive, effective, and 

psychomotor components. To fulfill the educational mission, these aspects need to be 

implemented continuously (Prasetya, 2023). In this day and age, the Independent Curriculum is 

seen as progress in the world of education. The four Cs are critical thinking, creativity, 

communication and collaboration. The 4Cs are the four abilities highlighted in the Independent 

Curriculum (Nopiani, 2023). This curriculum gives teachers the freedom to create quality 

learning that suits students' needs and environment. By using the Independent Curriculum, it is 

hoped that learning outcomes will improve and meet the desired criteria (Khusna, 2023) 

However, student learning outcomes continue to show inadequate achievement, far 

below the Minimum Completeness Criteria (KKM), especially in Natural Sciences (IPA) and 

Social Sciences (IPS) subjects. Only 47% of the 15 students who participated in observations 

and interviews at SD N Mlekang 1 got full marks, which indicates that most students have not 

reached the KKM, especially in science and science subjects. This is also related to 

conventional methods that are still used by educators in the classroom, which makes students 

less likely to participate. Interviews with homeroom teachers showed a lack of knowledge 

about fun, creative and innovative teaching strategies. So, there are still students who are less 

involved and not interested in science lessons. As a result, students become passive, and are no 

longer the center of the learning process. 

Therefore, educators must be able to choose models, strategies, or processes that are 

appropriate to the lessons to be taught. When a teacher uses inappropriate models, techniques or 

methods, students become disinterested and unenthusiastic in learning, which makes it more 

difficult for them to understand and leads to poor learning outcomes (Arukah, 2020). To 

overcome this problem is to combine the Problem-Based Learning (PBL) model with the 
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STEAM (Science, Technology, Engineering, Arts, and Mathematics) approach. 

PBL challenges students to think critically, learn new things, and find solutions to 

pressing problems (Indiyanti, 2023). PBL, or problem-based learning, fosters an environment 

where students actively participate in a variety of activities. PBL helps students develop long-

lasting knowledge based on practical situations, strengthen or improve thinking processes, and 

increase self-confidence (Yunitasari & Hardini, 2021). PBL aims to improve students' ability to 

solve problems rationally. Another name for the PBL model is a learning technique that 

increases students' ability to think at a higher level (Masfuah, 2018). 

The STEAM approach, which combines information from five disciplines namely 

Science, Technology, Engineering, Arts and Mathematics into one lesson, can also be applied 

to education in the 21st century. This approach takes into account the relationships between the 

five disciplines and emphasizes helping students develop their skills (Saihu, 2022). In addition 

to encouraging the application of technology to solve real-world problems, STEAM is a 

popular approach to improving education (Ulfayani, Jeranah, & Asrawati, 2022). Apart from 

that, developing and improving students' critical, creative, moral and ethical thinking abilities is 

one of the benefits of the STEAM method. This method also broadens students' perspectives on 

learning, improves their teamwork and communication skills, and piques their interest in 

pursuing jobs in STEM fields (Rilianti, 2023).  

Like Project-based learning theory, also referred to as project-based learning (PBL), is a 

teaching strategy that engages students in long-term examination and solving difficult 

problems. This means that the value of learning is focused on student needs and the need to use 

real context in the classroom (van der Ploeg, 2016). This was further strengthened by 

Vygotsky, who stated that group study is a more effective way for students to develop their 

intellectual abilities than studying alone (Masfuah, 2019). 

Learning outcomes themselves are a general description of the skills and attributes that 

students have acquired as a result of their educational journey provided by student learning 

outcomes (Masfuah, 2020). Learning outcomes are changes in behavior that result from 

interactions between teachers and students during the learning process (Fitri Alfiaturrohmaniah, 

2022). An important technique for determining the success or failure of the learning process is 

to use learning outcomes (Arukah, 2020). The abilities acquired during the learning process, 

whether cognitive, emotional or psychomotor, are known as learning outcomes (Ilfa, 2023).  

Learning outcomes, according to Gagne, are divided into five categories, namely verbal 

knowledge, intellectual abilities, cognitive methods, attitudes and motor skills. Benjamin 

Bloom, on the other hand, stated that learning outcomes can be broadly divided into three 

domains: cognitive, emotional, and psychomotor (Shafira, 2021). The changes obtained after 

going through the learning process are known as learning outcomes. Learning outcomes are 

essentially a person's behavior patterns that change as evidence that he has completed certain 

activities (Syafria, 2023). 

So it can be concluded that the assessment of business results or learning achievements 

expressed in the form of words, symbols or other forms that reflect the development that has 

been achieved by each student in a certain period, can be concluded as learning outcomes. 

Thus, further investigation is needed to determine how effective the STEAM-integrated 

PBL approach is on the learning outcomes of science and science topics in fifth grade students at 

SD N Mlekang 1. 
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METHODS  

This research uses quantitative research, pre-experiment with experimental research 

type. Because there was only one class in this study that received a pre-test and post-test, the 

"One group pre-test and post-test design" was chosen as the research design because it allows 

for more precise measurement of treatment results and allows comparison of before and after 

conditions. application (Utami, 2020).The research design used in this research is as follows: 

  

 

Source: Sugiono (2016) 

Information: 

01 = pretest score before treatment 

02 =posttest score after being given treatment 

X = learning treatment using the PBL model integrating STEAM in the IPAS subject 

 

This research was conducted at SD N Mlekang 1 in May 2024. A total of 15 students in 

class V were used as subjects for this research, consisting of 10 male students and 5 female 

students. In sampling, this research used a saturated sampling technique, which means samples 

were taken from the entire population. The data collection instruments used consisted of test 

techniques and observation sheets. Where the test is used to test understanding of the science 

concept and the observation sheet is used to test the science process skills. The data analysis 

technique used in this research includes the N-Gain test. The N-Gain test is used to measure the 

increase in science learning outcomes before and after implementing PBL with STEAM 

integration (Supriadi, 2021).  

 

RESULTS AND DISCUSSION  

The results of research carried out at SD N Mlekang 1 in May 2024 with a research 

focus on improving science and science learning outcomes for fifth grade students. Research 

data obtained from the results of the pretest and posttest on science material in class V 

elementary school were used to determine the objectives of science and science learning. The 

purpose of the pretest is to determine students' initial abilities before receiving treatment. On 

the other hand, the posttest aims to determine the effect of STEAM integrated PBL model 

treatment on student learning outcomes. 

The science and science learning outcomes consist of two components, namely 

understanding science and science concepts and science as process skills. The form of the test 

in this research is in the form of 12 descriptive questions given in accordance with indicators 

according to Bloom's Taxonomy theory. A framework called Bloom's Taxonomy Theory is 

used to categorize aspects that help in improving student learning outcomes. By using this 

theory, learning objectives can be measured, competencies can be categorized, and each aspect 

can be further divided into a number of categories and subcategories which are ordered in 

stages so that they are beneficial for the progress of the educational field. Bloom's taxonomy 

consists of delicious aspects, namelyconsists of six aspects, namely: knowledge (C1), 

understanding (C2), applying (C3), analyzing (C4), evaluating (C5), creating (C6) (Mahmudi, 

2022). Meanwhile, the observation sheet instrument is in accordance with the IPAS process 

skill indicators which consist of six aspects, namely observing or observing, questioning, 

planning and carrying out, processing and analyzing data, evaluating and reflecting, 

01 x 02 
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communicating results (Kemendikbud, 2022). 

The N-Gain test was used in this research. The purpose of this test is to find out whether 

the application of the STEAM-integrated Problem Based Learning (PBL) learning model on the 

science map material for class V students has experienced an increase in pretest and posttest 

learning outcomes. Pretest and posttest data on science learning results were used to create this 

test. The results of the N-Gain test on science learning outcomes are as follows. 

Table 1. Output Data N-Gain 

Science Learning Results 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

SCORE_N_GA

IN 

15 .65 .85 .7513 .06494 

Valid N 

(listwise) 

15 
    

 

The test results for increasing science learning outcomes in the pretest and posttest 

scores show that 0.7513 > 0.7 so it is included in the high category. Thus, it can be said that 

after using the STEAM-integrated Problem Based Learning (PBL) learning model on the 

science and science learning outcomes of class V students at SD N Mlekang 1, from the results 

of the N-Gain test analysis there was an increase in the high category in the pretest and posttest 

learning outcomes. 

Science learning outcomes are divided into two categories, namely process skills and 

concept understanding. The pretest and posttest results show the learning objectives of these 

two components. Tables 2 and 3 present the IPAS learning outcome scores for the concept 

understanding and process skills sections for each indicator. 

Table 2. N-Gain Test for Each Learning Outcome Indicator IPAS 

Concept Understanding Elements 

INDICATOR Pre Post N-GAIN DESCRIPTION 

Indicator 1 35 44 .14 Low 

Indicator 2 39 45 .10 Low 

Indicator 3 32 44 .18 Low 

Indicator 4 15 36 .25 Low 

Indicator 5 17 33 .19 Low 

Indicator 6 23 39 .21 Low 

 

 Based on Table 2, it shows that the analyzing indicator (C4) has the highest N-

Gain for understanding the science concept, namely 0.2, while the understanding indicator (C2) 

has the lowest N-Gain, namely 0.10. 

Table 3.N-Gain Test for Each Learning Outcome Indicator 

Elements of Process Skills IPAS 

Indicator Pre Post N-Gain DESCRIPTION 

Indicator 1 33 45 .18 Low 

Indicator 2 33 45 .18 Low 
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Indicator 3 30 45 .21 Low 

Indicator 4 24 36 .16 Low 

Indicator 5 18 30 .15 Low 

Indicator 6 24 45 .28 Low 

 

Based on Table 3, the indicator of IPAS process skills with the highest N-Gain is 

indicator 6 communicating results, namely 0.28, while indicator 5 evaluating and reflecting has 

the lowest N-Gain, namely 0.15.  

Class V science and science subjects benefit greatly from the implementation of the 

STEAM-based PBL model, which has a high category effect on science and science learning 

outcomes. Students become more involved, enthusiastic, creative, and think critically after 

using the STEAM-based PBL model, and learning becomes more fun. 

Based on analysis of pretest and posttest data, students in class V Science and 

Technology at SD N Mlekang 1 showed an increase in learning outcomes. This can be seen 

from the results of the N-Gain test that the researchers obtained, which showed 0.7513 > 0.7 in 

the high group. 

According to Asyari & Zakir, (2023) states that using the PBL-STEAM methodology 

for teaching can significantly improve student learning outcomes. The average pretest score of 

51.30 and posttest score of 80.80 shows this. Apart from that, there was an increase of 0.621 in 

student learning outcomes in the intermediate category. Meanwhile, according to Mustofa, 

(2021) Improving critical thinking skills and student learning outcomes can be achieved 

through the use of a STEAM-based PBL model. The average results for the control class, 

namely 55.5, and the experimental class, namely 72, clearly show this. H0 is rejected if the P-

Value from the t test is 0.000. As a result, compared to before STEAM-based PBL was used, 

the STEAM-based Problem Based Learning (PBL) paradigm was more effective in improving 

science learning outcomes. 

Learning carried out Students only listen when learning from their teacher, which makes 

them passive. When given a problem, students have difficulty understanding it and producing 

solutions or ideas to overcome the problem. Students are often given problem-based learning 

throughout the IPAS subject. The IPAS assessment not only tests understanding but also skills. 

The N-Gain test is used to analyze the increase in science learning outcomes for each indicator 

of these two elements. The first indicator, namely understanding of the science and science 

concept in Table 2, can increase in each indicator because students become what is known as 

"student center learning" or student-centered learning, when the stages in the learning process 

are modified according to the teacher's plan. As a result, students learn more actively and 

develop their critical thinking skills (Khusna, 2023). Being active here is not only actively 

asking questions, students are also active in expressing opinions and having the courage to 

explain the material to their friends, as well as thinking critically to solve problems in 

accordance with the material given, namely changes in the earth. 

This is in line with research Handayani, (2023) which states that STEAM (science, 

technology, engineering, art, and mathematics) activities can improve students' cognitive 

abilities during the learning process. Students are not only expected to work together, but they 

are also the center of attention in the learning process because every STEAM activity involves 

direct student contributions in learning. As a result, students are more engaged and have greater 

freedom to explore their ideas. Apart from that, this method also helps stimulate students' 
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critical thinking. Therefore, students can understand the material being taught. 

These six indicators are the content of the science learning outcomes in the second part, 

namely process skills. In this procedure, students carry out basic experimental tasks related to 

natural disasters such as floods. In the low category, indicator 1, namely observation, 

experienced an increase of 0.18. Experiencing an increase in learning activities through direct 

experience in practicum, students can collect relevant facts and make observations using all five 

senses. In line with findings from Nahdi, (2018) through the use of authentic tasks carried out 

by students under guidance to think logically. In this way, students are better able to understand 

and remember the material taught. 

Indicator 2 is questioning which received the low category, with an increased score of 

0.18. There was an increase because more and more students dared to voice their opinions and 

ask questions regarding the activities carried out. This is the result of students' increased 

curiosity, which also stimulates students to think critically. In line with research from Aini 

(2024) Students' critical thinking skills can be strengthened and their engagement with content 

can be increased through hands-on experiments, so that students can understand and accept the 

material presented. 

Indicator 3, namely planning and carrying out, got the low category, with an increase of 

0.21. This is because students' creativity increases when planning and carrying out experiments 

when they are actively involved, and by talking about them, they can share ideas with others. In 

line with findings from Prasetyo (2021) states that student-centered discussions and learning 

can inspire children to be brave, creative, and appreciate the perspectives of their classmates. 

So that students are more confident, creative and respect other people's opinions. 

Indicator 4, namely analyzing information data, obtained the low category, with an 

increase of 0.16. After students carry out hands-on experiments that allow them to obtain 

information effectively, improvement occurs. In line with Faroh (2024) stated that students' 

ability to be active and think critically can be improved by engaging in hands-on activities, 

which will help them gather information for practicum. So that students can collect information 

well and in accordance with the material provided through experimental activities. 

Indicator 5, namely evaluating and reflecting, obtained a low category with an 

improvement score of 0.15. After students carried out practical exercises that allowed them to 

assess and reflect appropriately, improvement occurred. This is in line with OMA (2021) which 

states that students' ability to think critically can be improved by inviting them to participate in 

practical activities. Apart from that, students will also more easily accept the material provided. 

Indicator 6, namely communicating results, obtained the low category, with an 

improvement score of 0.28. Communication skills also increase. This is the result of active 

learning strategies, which encourage students to be brave and engage in active communication 

while involving them directly in the learning process. In line with research Matsna (2023) states 

that direct instruction can increase student engagement, critical thinking, creativity, teamwork, 

and communication. So that students dare to express their opinions firmly, loudly and without 

thinking twice. 

The reasons mentioned above lead to the conclusion that the STEAM-based PBL model 

is a teaching method that can improve learning outcomes and maximize science learning. This 

is reinforced by previous research which has shown increased science learning outcomes using 

the STEAM-based PBL paradigm. 
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CONCLUSION   

The findings and analysis regarding the effectiveness of the STEAM-integrated Problem 

Based Learning (PBL) model on the learning outcomes of fifth grade students at SD N 

Mlekang 1 IPAS can be explained as follows, based on research that has been conducted, there 

is an increase in IPAS learning outcomes with the application of the Problem Based Learning 

(PBL) model STEAM integration. Fifth grade students at SD N Mlekang 1 who used the PBL 

model with STEAM integration experienced an increase in science learning outcomes as 

measured by the N-Gain Test, with a value of 0.7513, meeting the high criteria. Thus, learning 

with the Problem Based Learning (PBL) model integrating STEAM is effective in improving 

science learning outcomes. 
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