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Abstract 

 

Learning at UPT SMPN 1 Sutera seems to be still low, this is because the learning model used by 

teachers is still not appropriate and the discussion process has not been carried out well. One way to 

overcome this problem is to apply the STEM integrated Problem-Based Learning (PBL) model. This 

research aims to determine the effect of the STEM integrated Problem-Based Learning (PBL) model 

on student learning outcomes in human respiratory and excretory system material at UPT SMPN 1 

Sutera. The type of research used in the research is Quasi Experiment, namely a research method to 

find the effect of certain treatments on others under controlled conditions. The design used in this 

research is the Non-Equivalent Control Group Design. The population in this study were class VIII 

students at UPT SMPN 1 Sutera. The sample in this study consisted of two classes, namely the 

experimental class and the control class which were taken using a purposive sampling technique. The 

instruments used consisted of an observation sheet on the implementation of the STEM integrated 

PBL model, pre-test and post-test questions. The research data obtained was then analyzed through 

descriptive statistical tests and inferential statistics using SPSS version 25. Based on the results of the 

analysis in hypothesis testing, it showed that there was a significant average difference between the 

control and experimental classes. The results of research hypothesis testing were found to be 0.000 

and smaller than 0.05. Thus, it can be seen that the significant difference between Ha is accepted and 

H0 is rejected, so there is an influence. The conclusion from the hypothesis test is that there is a 

significant influence between students' scores using the STEM integrated PBL learning model. So H0 

is rejected and Ha is accepted. So there is an influence of the STEM integrated PBL model on student 

learning outcomes. 
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Introduction 

 The era of industrial revolution 4.0 

is an era that encourages human change in 

all aspects, including technology and 

education. IPTEK is an abbreviation of 

science and technology, namely a source of 

information that can increase a person's 

knowledge or insight in the field of 

technology (Mulyani & Haliza, 2021). 

Advances in science and information 

technology have greatly changed the 

perspective and lifestyle of Indonesian 

people (Daud et al., 2021). The presence and 

role of information technology in the 

education system has brought about a new 

era of development in the world of 

education, but this development is balanced 

by an increase in human resources which 

determine the success of the world of 

education in Indonesia in general (Camelia, 

2020). Positive advances in knowledge and 

technology can be seen in how quickly 

information spreads around the world and 

breaks barriers of time and space. 

 21st Century Skills are an important 

component that everyone must implement to 

successfully overcome challenges, problems, 

life and careers in the 21st century (Vari & 

Bramastia, 2021). 21st Century Learning is a 

type of education that is increasingly based 

on technology. Society and students greatly 

influence 21st century educational 

technology (Binkley et al., 2010). So it is 

hoped that teachers can keep up with 

developments in information technology so 

that students understand education 

effectively. It is also hoped that teachers will 

design and supervise curriculum that is 

innovative, effective and sophisticated. 

 Based on Law Number 20 of 2003 

concerning the National Education System, 

the curriculum is a set of plans and 

arrangements regarding objectives, content 

and learning materials as well as methods 

used as guidelines for implementing learning 

activities to achieve certain educational 

goals (Law (UU) Number 20 of 2003 About 

the National Education System, 2003). The 

independent curriculum has its own 

uniqueness compared to the previous 

curriculum, namely the emphasis on 

implementing a student-centered method 

that can train students' independence 

(Cantika, 2022). The learning objective in 

the independent curriculum is to take into 

account the development and achievements 

of students so that they meet the 

requirements for qualified teachers in 

teaching through active learning (M. 

Maulidia et al., 2023). In addition, the use of 

an independent curriculum places a lot of 

emphasis on the use of information and 

communication technology (Nugraha, 2022). 

This situation is clear from the framework 

that has been built to support the 

implementation of the independent 

curriculum. 

 Natural Science or science is the 

science that studies natural phenomena, both 

involving living and non-living things, or 

can also be called the science of life or 

science (Amaliyah, 2023). According to 

Sutrisna & Gusnidar (2022) In learning 

science, it is important to provide first-hand 

experience so that students can develop 

skills to scientifically explore and 

understand the natural environment.. 

Therefore, in the science learning process, 

students are required to carry out a research 

process so that they can easily understand 

the natural surroundings (Suhelayanti et al., 

2023). It can be concluded that science 

learning emphasizes providing direct 

learning experiences through developing 

process skills and scientific attitudes. 

 The Problem-Based Learning (PBL) 

model is a learning model that requires 

students' mental activity to understand a 

learning concept through situations and 

problems presented at the beginning of 

learning with the goal of training students 

(Tomi et al., 2014). The Problem-Based 

Learning (PBL) model emphasizes 

innovative collaborative learning, where 

students are faced with problems and are 

given active learning conditions through 

team or group learning (Torlakson, 2022). 

Throughout the problem-solving process, 

students build knowledge and problem-

solving skills as well as self-regulating 

learning behavior (Shofiyah & Wulandari, 

2018). This makes students more 

enthusiastic and makes the learning process 

more meaningful. To make learning more 

meaningful, teachers can use interesting 
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learning approaches. In this model, students 

are given problems that have been 

previously designed before being given 

learning material, so that students can 

discover learning concepts independently 

(Sulthon, 2017). (Sulthon, 2017). In 

addition, students are given pre-designed 

problems before being given lesson material, 

so that students can discover learning 

concepts independently (Istiandaru et al., 

2014). The PBL learning model is very 

suitable to be applied to science subjects, 

where students are required to think 

creatively, imaginatively and actively. 

 One approach that can be 

implemented by student-centered teachers is 

STEM. STEM is an abbreviation of Science, 

Technology, Engineering, and Mathematics, 

which is the relationship between science 

and technology and other sciences that 

cannot be separated in science learning, 

because science requires mathematics as a 

tool in processing data, while technology 

and engineering are applications of science 

(Afriana et al., 2016). The STEM approach 

can encourage students to develop, use and 

utilize technology while developing 

cognitive and affective skills and applying 

their knowledge (Lestari et al., 2018). In 

STEM learning, students are also taught to 

use technology and other tools to solve 

problems and complete tasks (Maulidia et 

al., 2020). In addition, students are 

encouraged to have creative power and be 

able to utilize and master technology (Yasifa 

et al., 2023). So it can be concluded that the 

integration of the STEM approach can help 

students analyze and solve problems that 

occur in the learning process. STEM 

integration education is an approach that 

explores learning between two or more 

STEM subject areas or between STEM 

subjects and other school subjects (Rizalul 

Fikri et al., 2019). Based on the 

understanding above, it can be concluded 

that STEM-integrated PBL model learning 

can develop students' creativity through the 

process of solving problems in everyday life. 

 One of the science materials in 

science learning in class VIII is the Human 

Respiratory and Excretory System. The 

respiratory and excretory systems are 

material that has many concepts. This 

respiratory and excretory system material 

cannot be visualized directly, for example 

the division of the nephron structure and the 

existence of a sequence in the urine 

formation process that students do not yet 

understand (Padar et al., 2021). Each 

concept that students learn does not stand 

alone, but is interconnected between one 

concept and various other concepts 

(Karomah et al., 2019). Students' mistakes in 

understanding the relationship between these 

concepts often give rise to misconceptions 

(K. Faizah, 2016). Learning outcomes 

are the abilities obtained by students after 

learning activities (Aisyah et al., 2017). 

Learning outcomes are the achievement of 

pre-established learning objectives in the 

form of cognitive, affective and 

psychomotor aspects (Indah, 2013). It can be 

concluded that learning outcomes are 

students' abilities that can be obtained in the 

form of values or forms of a person's efforts 

to obtain changes in behavior as well as 

relatively permanent increases in abilities 

and skills. 

 

Research Method 

The type of research used in the 

research is Quasi-Experimental, which is a 

research method to determine the effect of a 

particular treatment on other treatments 

under controlled conditions (Kusnandar et 

al., 2020). The design used in this research is 

the nonequivalent control group design. 

Quasi Experimental Design is a design that 

has a control panel but is not specifically 

intended to be used to control external 

variables that influence the experimental 

procedure (Sugiyono, 2016). 

The samples in this research were 

classes VIII 1 and VIII 5 of SMPN 1 Sutera 

for the 2023/2024 academic year. The 

sample chosen was based on classes taught 

by the same teacher and based on the 

consideration that the two classes had almost 

the same average Daily Assessment (PH). 

This research sample consisted of an 

experimental class (28 students) and a 

control class (29 students). During the 

research process, the experimental class was 

given treatment by applying the STEM 

integrated PBL learning model while the 
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control class used the PBL learning model. 

This research begins with a pre-test aimed at 

seeing students' initial abilities and ends 

with a post-test to see students' abilities after 

being given treatment. 

 

 

Table 1. Research design  

Nonequivalent Control Group Desain 

Source: (Sugiyono, 2016) 

Class Pre-

test 

Treatment  Post-

test 

Experiment  O1 X O2 

Control O1 - O2 

 

Result and Discussion 

 

1. Implementation of Problem Based 

Learning Model  

 The implementation of STEM 

integrated PBL learning can be seen from 

the observation sheet used. This observation 

sheet was filled in by two observers who 

observed the STEM integrated PBL learning 

process in the classroom. Observers will 

observe activities carried out by teachers and 

students. Data analysis of observation results 

on learning activities. 

 

 Table 2. Observation Results of the Implementation of STEM Integrated PBL Model Learning 

 

 Based on the table above, the results 

show that the average percentage of STEM 

integrated PBL model learning 

implementation in the experimental class is 

90%. In each syntax there are things that are 

not implemented 100%, such as in the 

student investigation guidance stage where 

the percentage is 83%. The next stage in 

presenting the results of the discussion is the 

percentage, namely 81%. Finally, at the 

direction and evaluation stage of the 

problem solving process, the percentage was 

88%. This can be concluded, the 

implementation of the STEM integrated 

PBL model in the experimental class, both 

in terms of teacher and student activities, has 

been carried out well. 

 

2. Analysis of Pre-test and Post-test 

Results on Indicators of Achievement 

of Learning Goals 

 The influence of the STEM 

integrated PBL learning model can be seen 

from student learning outcomes. Based on 

the research results, in the experimental 

class the mean pre-test score was 42 and the 

mean post-test score was 80. In the control 

class the mean pre-test score was 40 and the 

mean post-test score was 70. 

 

 The influence of the STEM 

integrated PBL learning model can be seen 

from the difference in the mean pre-test and 

post-test scores for the experimental class 

and the control class. Where the average 

pre-test score for the experimental class is 

42 while the dick class is 40. Furthermore, 

the post-test for the experimental class is 80 

while the dick class is 70. To see the 

comparison of the average scores for these 

two classes, you can see the graph below. 

 

 

Meeting 

 

PBL Model Syntax 

Percentage of Implementation 

Teacher 

Activities 

Student 

Activities 

1 to 8 Problem orientation 100% 100% 

Organizing students 100% 100% 

Guiding student investigations 83% 83% 

Presentation of discussion results 81% 81% 

Direct and evaluate the problem-

solving process 

88% 88% 

Average 90% 90% 
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Figure 1. Average Value of Experimental and Control Classes 

 From the graph above, it can be seen 

that a greater average value was obtained by 

the experimental class, namely class VIII.1, 

which shows that the application of the 

STEM integrated PBL learning model is 

more effective or better than learning using 

the PBL model. 

 From the analysis of the test results, 

it was found that 24 questions from the 30 

pre-test questions were significant or valid 

and 24 questions from the 30 post-test 

questions were significant and valid. Of the 

24 pre-test questions and 24 post-test 

questions, the researcher only took 20 pre 

test questions and 20 post-test questions and 

then used them to see whether the 

hypothesis was accepted or not. 

 From the results of the number of 

students who answered the pre-test and post-

test questions correctly for IKTP, it shows 

that there are differences between the 

experimental class and the control class. The 

results of the number of students who 

answered the pre-test and post-test questions 

correctly for IKTP can be seen in the graph 

below. 

 

Figure 2. Analysis Per Student IKTP Answer Correct
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 From the comparison graph above, 

it can be seen that in the experimental class 

the number of students who answered the 

post-test questions correctly was higher than 

the pre-test questions. So it can be 

concluded, there is a significant effect before 

and after being given treatment.

 

Figure 3. Analysis Per Student IKTP Answer Correct

 From the comparison graph above, it 

can be seen that in the control class the number 

of students who answered the post-test questions 

correctly was higher than the pre-test questions. 

So it can be concluded, there is a significant 

effect before and after being given treatment. 

Shows that the application of the STEM 

integrated PBL model is more effective than 

learning with the PBL model. The STEM 

integrated PBL model is more effective than the 

PBL model because learning with the STEM 

integrated PBL model means students are 

required to be active in solving problems and 

collaborating with currently developing 

technology. 

3. Test Prerequisites 

 To see whether there was an 

influence on student learning outcomes, 

the pre-test and post-test data were 

analyzed using a normality test and 

homogeneity test before testing the 

hypothesis (t-test). Statistical data was 

tested using SPSS version 25.

 Normality was tested using the 

Liliefors test which was stated if the 
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significant value was greater than 0.05. 

The table shows the four data with 

normal distribution. Homogeneity is 

tested to determine the similarity of 

variance between the two data sets. 

Normal distribution is declared if the 

significant value is greater than 0.05. 

The table shows the four homogeneous 

data. 

 In the normality test the 

experimental and control classes gave 

significant values of 0.094, 0.200, 0.200, 

and 0.66 respectively which were 

greater than 0.05. The homogeneity test 

obtained 0.093 and 0.069 indicating 

homogeneous data. Because the data is 

normally distributed and homogeneous, 

a parametric test was carried out using 

the t test. The post-test value for the 

experimental and control classes in the t 

test was found to be 0.000 and smaller 

than 0.05. Thus, it can be seen that the 

significant difference between Ha is 

accepted and H0 is rejected, so there is 

an influence. The conclusion from the 

hypothesis test is that there is a 

significant influence between students' 

grades using the STEM integrated PBL 

learning model. 
Table 3. Normality Test Results 

Class Normality test 

Sig. Distributi

on 

Experimental Class 

Pre-test 

0,094 Normal  

Experimental Class 

Post-test 

0,200 Normal 

Control Class Pre-

test 

0,200 Normal 

Control Class Post-

test 

0,66 Normal 

 

Table 4. Homogeneity Test Results 

Class Homogeneity Test 

Sig. Distributi

on 

Experimental and 

Control Class Pre-

test 

0,093 Homogen

eous 

Post-test 

Experimental and 

Control Class 

0,069 Homogen

eous 

Table 5.  Hypothesis Test Results 

Class Hypothesis testing 

Sig. Distribution  

 Experimental and 

control classes 

0,000 H0 is 

rejected and 

Ha is 

accepted 

(there are 

differences) 

 

STEM-integrated PBL learning can 

improve student learning outcomes. This is 

caused by the steps in learning that stimulate 

students to learn to solve problems, namely 

participating in conducting investigations in 

groups, finding solutions and 

communicating the results of discussions. 

PBL makes students actively work together 

in groups to solve a problem Mustofaet al., 

(2021). Students in STEM learning are faced 

with real-world problems that students may 

have experienced in the form of questions 

that are direct in nature and connect the 

material with currently developing 

technology. This is in line with research 

conducted by (Yusra, 2019), the STEM 

approach emphasizes providing direct 

experience that can help students gain a 

deeper understanding of the natural 

environment, as well as encouraging 

students to design , develop and use 

technology, refine your cognitive skills. 

skills and apply them. They. knowledge. It 

can therefore be concluded that the PBL 

integrated STEM model in learning can 

improve students' learning abilities.  

PBL is a student-centered learning 

model that trains problem-solving skills and 

abilities. This explanation is in line with the 

opinion of Sulthon (2017) that in this model, 

students are given problems that have been 

previously designed before being given 

lesson material, so that students can discover 

learning concepts independently. 

Apart from the PBL model, the 

integrated learning STEM approach makes 

learning very interesting for students 

because the STEM approach integrates four 

fields of knowledge, namely science, 

technology, engineering and mathematics. 

Science learning that is integrated with a 

STEM approach can relate directly to real 

problems in everyday life, thus making 
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learning more interesting. This is in 

accordance with what was stated by 

(Torlakson, 2014) stating that the approach 

from these four aspects is a harmonious 

match between problems that occur in the 

real world. It can be concluded that learning 

with a STEM approach can improve student 

learning outcomes. 

Conclusion 

 

  Based on the research results, it can 

be concluded that the application of the 

STEM integrated PBL model can improve 

students' learning outcomes. the 

experimental class obtained a higher average 

score than the control class. The results of 

the research hypothesis test were found to be 

0.000 and less than 0.05.Thus, it can be seen 

that the significant difference between Ha is 

accepted and H0 is rejected, so there is an 

influence. The conclusion of the hypothesis 

test is that there is a significant influence 

between the scores of students using the 

STEM integrated PBL learning model. So 

H0 is rejected and Ha is accepted. So there 

is an influence of the STEM integrated PBL 

model on student learning outcomes. 

 

Reference 

 

Afriana, J., Permanasari, A., & Fitriani, A. 

(2016). Penerapan project based 

learning terintegrasi STEM untuk 

meningkatkan literasi sains siswa 

ditinjau dari gender. Jurnal Inovasi 

Pendidikan IPA, 2(2), 202. 

https://doi.org/10.21831/jipi.v2i2.8561 

Aisyah, Jaenudin, R., & Koryati, D. (2017). 

Analisis Faktor Penyebab Rendahnya 

Hasil Belajar Peserta Didik Pada Mata 

Pelajaran Ekonomi Di Sma Negeri 15 

Palembang. Jurnal Profit, 4 nomor 1, 

1–11. 

Amaliyah, S. (2023). Siswa Pada Mata 

Pelajaran Ipa Kelas Vii Semester 

Ganjil Fakultas Tarbiyah Dan Ilmu 

Keguruan Siswa Pada Mata Pelajaran 

Ipa Kelas Vii Semester Ganjil. 

Binkley, M., Erstad, O., Herman, J., Raizen, 

S., & Ripley, M. (2010). Draft White 

Paper 1 Defining 21st century skills. 

January. 

Cantika, V. M. (2022). Inovasi Kurikulum. 

Jurnal UPI, 19(1), 171–184. 

Camelia, F. (2020). Analisis Landasan Ilmu 

Pengetahuan dan Teknologi dalam 

Pengembangan Kurikulum. SAP 

(Susunan Artikel Pendidikan), 5(1). 

https://doi.org/10.30998/sap.v5i1.6474 

Daud, R. F., Komunikasi, I., Kotabumi, U. 

M., & Utara, L. (2021). Dampak 

Perkembangan Teknologi Komunikasi 

Terhadap Bahasa Indonesia. 5(2), 

252–269. 

https://doi.org/10.30596/interaksi.v5i2.

7539 

Faizah, K. (2016). Miskonsepsi Dalam 

Pembelajaran IPA Kurniyatul Faizah 

Institut Agama Islam Ibrahimy (IAII) 

Banyuwangi Email: Jurnal 

Darussalam: Jurnal Pendidikan 

Komunikasi Dan Pemikiran Hukum 

Islam, 8(1), 115–128. 

Indah, A. S. (2013). Journal of Elementary 

Education. 2(4), 1–5. 

stiandaru, A., Wardono, & Mulyono. (2014). 

PBL Pendekatan Realistik Saintifik 

dan Asesmen PISA untuk 

Meningkatkan Kemampuan Literasi 

Matematika. Unnes Journal of 

Mathematics Education Research, 

3(2), 64–71. 

Karomah, U., Syafril, S., Haka, N. B., Islam, 

U., Raden, N., & Lampung, I. (n.d.). 

Miskonsepsi dalam pembelajaran ipa. 

1–9. 

Kusnandar, D., Suprapto, P. K., & 

Surahman, E. (2020). Pengaruh Model 

Pembelajaran Problem Based Learning 

(Pbl) Terhadap Hasil Belajar Kognitif 

Dan Motivasi Belajar Pada Materi. 

Jurnal Pf Geography Education 

Unversitas Siliwangi, 1(1), 6–13. 

Lestari, D. A. B., Astuti, B., & Darsono, T. 

(2018). Implementasi LKS Dengan 



 

 

40 

 

Pendekatan STEM (Science, 

Technology, Engineering, And 

Mathematics) Untuk Meningkatkan 

Kemampuan Berpikir Kritis Siswa. 

Jurnal Pendidikan Fisika Dan 

Teknologi, 4(2), 202–207. 

https://doi.org/10.29303/jpft.v4i2.809 

Maulidia, A., Lesmono, A. D., & Nuraini, L. 

(n.d.). Inovasi Dalam Pembelajaran 

Sains Masa Depan Melalui Stem ( 

Science , Technologi , Engineering , 

And Mathematic ) Education Di Sma. 

107–112. 

Maulidia, M., Shufiatuddin, S. R. A., 

Damastuti, R., Istiqomah, S. Al, Haq, 

R. R., & Sholeh, L. (2023). 

Implementasi Manajemen Kurikulum 

Merdeka Belajar dalam Meningkatkan 

Mutu Pendidikan. JIIP - Jurnal Ilmiah 

Ilmu Pendidikan, 6(8), 6424–6431. 

https://doi.org/10.54371/jiip.v6i8.2781 

Mulyani, F., & Haliza, N. (2021). Analisis 

Perkembangan Ilmu Pengetahuan dan 

Teknologi (Iptek) Dalam Pendidikan. 

Jurnal Pendidikan Dan Konseling 

(JPDK), 3(1), 101–109. 

https://doi.org/10.31004/jpdk.v3i1.143

2 

.Nugraha, T. S. (2022). Kurikulum Merdeka 

untuk pemulihan krisis pembelajaran. 

Inovasi Kurikulum, 19(2), 251–262. 

https://doi.org/10.17509/jik.v19i2.4530

1 

Pada, K., Bare, Y., Hadi, S., Putra, J., Studi, 

P., Biologi, P., Nusa, U., & Indonesia, 

N. (2021). Jurnal Ilmiah Wahana 

Pendidikan. 7(8). 

https://doi.org/10.5281/zenodo.576960

3 

Rizalul Fikri, M., Muslim, M., Purwana, U., 

& Karyawan, K. (2019). Upaya 

Meningkatkan Kreativitas Siswa 

Dalam Membuat Karya Fisika Melalui 

Model Pembelajaran Berbasis STEM 

(Science, Technology, Engineering and 

Mathematics) Pada Materi Fluida 

Statis. WaPFi (Wahana Pendidikan 

Fisika), 4(1), 73. 

https://doi.org/10.17509/wapfi.v4i1.15

771 

Shofiyah, N., & Wulandari, F. E. (2018). 

Model Problem Based Learning (Pbl) 

Dalam Melatih Scientific Reasoning 

Siswa. Jurnal Penelitian Pendidikan 

IPA, 3(1), 33. 

https://doi.org/10.26740/jppipa.v3n1.p

33-38 

Sugiyono. (2016). Metode Penelitian 

Kuantittif, Kualitatif, dan R&D. 

ALFABETA, cv. 

Suhelayanti, Z, S., & Rahmawati, I. (2023). 

Pembelajaran Ilmu Pengetahuan Alam 

Sosial (IPAS). In Penerbit Yayasan 

Kita Menulis. 

Sulthon, S. (2017). Pembelajaran IPA yang 

Efektif dan Menyenangkan bagi Siswa 

MI. ELEMENTARY: Islamic Teacher 

Journal, 4(1). 

https://doi.org/10.21043/elementary.v4

i1.1969 

Sutrisna, N., & Gusnidar. (2022). 

Pengembangan Buku Siswa Berbasis 

Inkuiri Pada Materi Ipa Untuk Siswa 

Kelas Viii Smp. Jurnal Inovasi 

Penelitian, 2(8), 2859–2868. 

Tomi, U., Dwi, W., & Hariyadi Slamet. 

(2014). Pengaruh Model Pembelajaran 

Berbasis Masalah (Problem Based 

Learning) Terhadap Pemahaman 

Konsep dan Kemampuan Berpikir 

Kreatif Siswa (Siswa Kelas VIII 

Semester Gasal SMPN 1 

Sumbermalang Kabupaten Situbondo 

Tahun Ajaran 2012/2013). JURNAL 

EDUKASI UNEJ, I(1), 5–9. 

Torlakson. (2014). Innovate: A blueprint for 

science, technology, engineering, and 

mathematics in California public 

education. State Superintendent of 

Public Instruction. 

Undang-undang (UU) Nomor 20 Tahun 

2003 tentang Sistem Pendidikan 

Nasional. (2003). 



 

 

41 

 

Vari, Y., & Bramastia, B. (2021). 

Pemanfaatan Augmented Reality 

Untuk Melatih Keterampilan Berpikir 

Abad 21 Di Pembelajaran Ipa. 

INKUIRI: Jurnal Pendidikan IPA, 

10(2), 132. 

https://doi.org/10.20961/inkuiri.v10i2.

57256 

Yasifa, A., Hasibuan, N. H., Siregar, P. A., 

Zakiyah, S., & Anas, N. (2023). 

Implementasi Pembelajaran STEM 

pada Materi Ekosistem terhadap 

Kemampuan Berpikir Kritis Peserta 

Didik. 05(04), 11385–11396. 

Yusra, A. (2019). Efektivitas Model 

Pembelajaran Problem Based Learning 

(PBL) Berbasis Science, Technology, 

Engineering, Mathematics (STEM) 

pada Materi Cahaya dan Alat Optik 

Terhadap Hasil Belajar Siswa SMP 

Kelas VIII. In Skripsi. 

http://eprints.walisongo.ac.id/10946/ 

 


