
 

JPPIPA 10(8) (2024) 
 

Jurnal Penelitian Pendidikan IPA 
Journal of Research in Science Education  

 
http://jppipa.unram.ac.id/index.php/jppipa/index 

 
   

___________ 
How to Cite: 
Oktaviani, I., Abdjul, T., & Mursalin. (2024). The Influence of Problem-Based Learning (PBL) Model on Student Learning Outcomes on the Concept 
of Measurement. Jurnal Penelitian Pendidikan IPA, 10(8), 4498–4503. https://doi.org/10.29303/jppipa.v10i8.8059 

The Influence of Problem-Based Learning (PBL) Model on 
Student Learning Outcomes on the Concept of Measurement 
 

Indah Oktaviani1, Tirtawaty Abdjul1*, Mursalin1 
 
1 Science Education Study Program, Universitas Negeri Gorontalo, Gorontalo, Indonesia. 

 

 
Received: June 12, 2024 
Revised: July 21, 2024 
Accepted: August 25, 2024 
Published: August 31, 2024 
 

Corresponding Author:  
Tirtawaty Abdjul 
tirtawaty@ung.ac.id   

 

DOI: 10.29303/jppipa.v10i8.8059  
 

© 2024 The Authors. This open access article is 

distributed under a (CC-BY License) 

 

Abstract: Problem-based learning (PBL) is a learning model that focuses on 
problems and solving. This research aims to describe the influence of the PBL 
model on student learning outcomes on the concepts of measurement. This 
method is experimental and replication class. The research is carried out in 
class VII on Madrasah Tsanawiyah school at MTs Ma'arif Tolangohula for the 
2023/2024 academic year. The research design used is one group pretest-
posttest. Test the research hypothesis using the t-test where, before carrying 
out the t-test, the data is tested first using the requirements test, namely the 
normality test and the N-gain test. Based on the research results, it is known 
that learning using the PBL model in the experimental class obtained a post-
test score of 85.18, replication 1 of 80.71, and replication 2 of 80.24, for the t-
test in the post-test the experimental class obtained Tcount of 5.174 and Ttable of 
2.131, for the replication 1 obtained Tcount of 3.133 and Ttable of 2.131, and 
replication 2 obtained Tcount of 4.287 and Ttable of 2.131. This shows that the PBL 
model has the influence of improving student learning outcomes on the 
concept of measurement. 
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Introduction  
 

Education has an important role in preparing the 
young generation who have fulfilled their qualifications 
according to the challenges that exist in 21st century 
(Redeker et al., 2012; Utaminingsih et al., 2023). These 
challenges include skills of critical thinking and 
problem-solving. The teacher not only plays a role as 
someone who provides knowledge in the learning 
process but also plays a role in providing skills that can 
help students in learning. As one of several skills 
mentioned above, collaboration skills are important 
skills for students to have (Orakci, 2023; Xu et al., 2023; 
Anggraeni et al., 2023; Octaviana et al., 2022).  

Learning is an empowerment process that is 
important in education to achieve optimal learning 
outcomes (Arambuluzabala et al., 2024; Pertiwi, 2023; 
Abidin, 2022). The use of effective and efficient learning 
models greatly influences students' learning abilities. 
One model that can influence student learning outcomes 

is Problem-Based Learning (PBL) (Nurmahasih & 
Jumadi, 2023; Darajat & Sapriati, 2023; Anggraini et al., 
2023; Haetami et al., 2023). By presenting problems that 
are relevant to real life, students are expected to engage 
in higher-level thinking, apply the knowledge, and find 
solutions from the problems (Zulyusri et al., 2023; Ichda 
et al., 2023). PBL offers students the chance to use the 

knowledge and skills they have learned in a relevant and 
in-depth context. Directly, this learning model can 
improve students' literacy skills. Apart from that, 
through PBL, students are also taught to think critically 
and collaborate (Silva et al., 2018; Yu et al., 2015; 
Ramadhani & Nana, 2020). 

PBL is student-based learning where students are 
designed to have the ability to carry out experiments or 
practicums and the capacity to address problems so that 
the learning model provides positive value to these 
students, increasing their creatively, critically, ability to 
solve problems (Yulhendri et al., 2023; Hou et al., 2023; 
Agustina et al., 2023; Arifin, 2021). 

https://doi.org/10.29303/jppipa.v10i8.8059
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PBL is a learning approach centered around 
problems and solving these problems (Adjilahu et al., 
2021). The PBL model presents learning material by 
using an issue as the foundation for discussion, which 
students analyze and synthesize in their efforts to find 
solutions or answers (Suradika et al., 2023; Rizki & 
Suprapto, 2024; Syahlan et al., 2023). Meanwhile, 
Kurniasih (2014) stated that PBL is an educational 
approach that introduces multiple real problems in 
students' daily lives (contextual), thereby stimulating 
students to learn. Based on the opinions of the experts 
above, the researcher concluded that PBL is an approach 
to a PBL process, where students collaborate in teams to 
address a problem related to contextual issues in 
everyday life, which requires students to think critically 

and faced with being able to improve students' thinking 
abilities on an ongoing basis. 

When implementing the PBL model, the stage that 
must be considered is orienting students toward the 
problem because this stage determines the success of 
implementing the PBL model. The problems faced are 
problems that are in accordance with students' real lives. 
Teachers should be able to create a pleasant learning 

atmosphere and direct learning in accordance with the 
principles of PBL (Mahmudah & Nugraha, 2024; 
Rubiyanto, 2021; Amaludin, 2023; Mualimah, 2024). 

Learning outcomes are the results obtained from a 
follow-up study and teaching. Learning outcomes are all 
related to knowledge, skills, and changed attitudes. To 
get learning results in accordance with what is desired, 
teachers must have the ability to use or choose a method, 
model, or media in learning so that students stay 
energized while learning and remain enthusiastic 
(Arukha et al., 2020; Aeni et al., 2023). 

In science learning, students must actively discover 
and build their knowledge, not just learn understanding 

as a result of scientific activities. Science learning must 
also facilitate students to think and speak through 
minds-on and carry out activities (scientific processes) 
hands-on (Soysal, 2022; Oliveira & Bonito, 2023).  

Based on interviews with science teachers at Mts 
Ma'arif Tolangohula, the media currently used by 
teachers during learning is PowerPoint. Microsoft Office 
PowerPoint is a slide show type office application 
program (a worksheet that is an alternating slide) that 
conveys concepts and arguments you wish to share with 
others. PowerPoint is widely used because it is easy to 
operate, and everyone can create a PowerPoint 
presentation. PowerPoint offers a variety of engaging 
features, including text processing, the ability to insert 
images, audio, animations, and customizable effects, 

which appeal to students and enhance their interest in 
the presentation. Apart from that, textbook-based 
learning media is also always used in classroom 
learning. Seeing this problem, the author wants to 
examine further the influence of the PBL Model on 
student learning outcomes in measurement concept. 

 

Method  
 

This research uses an experimental method and a 
group pretest-posttest Design. The research is carried 
out in class VII on Madrasah Tsanawiyah school at MTs 
Ma'arif Tolangohula for the 2023/2024 academic year. 
The subjects of this research consisted of 51 students 
divided into 3 classes, namely experimental class, 
replication 1, and replication 2, which were chosen 
randomly. A test (essay) consisting of a pre-test and a 
post-test is are the instrument used in this research. The 
flowchart of research in Figure 1. Data analysis 
techniques are the normalized gain (n-gain) test, data 
normality test, and hypothesis test. 

 

 
Figure 1. The research flowchart 

 

Result and Discussion 
 

Student learning outcomes are obtained through 
tests in the form of essays that validators have validated. 
To determine the improvement in student learning 
outcomes, first, they are given a pre-test. After being 
given a pre-test, the three classes, both experimental 
class, replication 1 and replication 2, are provided with 
instruction using the PBL model at measurement 

concept, where this treatment takes place over three 
meetings for each class in accordance with the teaching 
module contained in Table 1. Based on the Table 1 is the 
results of calculating the average student learning 
outcomes in each class. 

Table 1 demonstrates an increase in the average 
scores across each class. The experimental class was 
85.18, the replication 1 was 80.71, and the replication 2 
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was 80.24. The results of student learning outcomes 
described in Figure 2. 
 
Table 1. Results of Student Learning Outcomes 
Class 
 

Average 

Pretest Posttest 

Experimental 40.59 85.18 
Replication 1 41.18 80.71 
Replication 2 39.41 80.24 

 
Based on Figure 2 shows achievements of students 

experience an increase in their average scores in each 
class. The results of the learning process aim to ensure 
that students achieve cognitive competence. The results 
of cognitive learning are obtained, and the results of tests 
or working on questions given to students have been 
prepared based on question indicators, which are 
adjusted to the learning indicators of 10 essay questions. 
The process of obtaining this knowledge can be obtained 
through several things in accordance with the aspects 
contained in the cognitive domain measurement. The 
level of tests given consists of 5 levels, namely levels C2 
is Understanding, C3 is Applying, C4 is Analyzing, C5 
is Evaluating, and C6 is Creating. 
 

 
Figure 2. Achievements of student average score 

 

Data Normality Test 
In this research, the Smirnov colmogrof normality 

test formula contained in Chapter III was used using 
Microsoft Excel. To test the normality of data in the three 
classes, namely experiment, replication 1, and 
replication 2. The results, data normality test in Table 2. 

 
Table 2. Results of Data Normality Test 
Class Fi K Status 

Experimental 0.465 0.318 Normally distributed 
Replication 1 0.465 0.318 Normally distributed 
Replication 2 0.465 0.318 Normally distributed 

 
The Table 2 shows data normality test results, it is 

known that Fi ≥ K for the real level α = 0.05. So, it can be 
concluded that the research data for the three classes, are 
normally distributed. 

Hypothesis testing 

Hypothesis testing aims to determine whether the 
PBL model influences the measurement concept in the 
experimental and replication classes given on student 
learning outcomes. For hypothesis testing for the three 
classes in Table 3. 
 

Tabel 3. Results of Hypothesis Testing  
Class T count T table Status 

Experimental 5.174 2.131 Ha Received 
Replication 1 3.133 2.131 Ha Received 
Replication 2 4.287 2.131 Ha Received 

 
Table 3 shows Tcount for experimental was 5.174, 

replication 1 was 3.133, and the replication 2 was 4.287. 
Meanwhile, Ttable for the three classes were 2.131. The 
three classes obtained the Tcount value higher than the 
Ttable value with Ha received status. 
 
Test N-gain 

N-gain test analysis results using the course 
average normalized gain per class in Table 4. 
 
Table 4. Results of N-Gain Test  
Class N-gain Criteria 

Experimental 0.64 Medium 

Replication 1 0.64 Medium 

Replication 2 0.63 Medium 

 
Table 4 shows n-gain value of 0.64. for experimental 

class, replication 1 of 0.64, and in replication 2 of 0.63. 
Both the experimental and replication classes are in the 
medium category.  

The results of calculating the normality of data in 
the three classes, the Fi result was 0.465, which means 
that the results obtained were normally distributed. 
From several data analyses carried out in this research 
has an influence of the PBL model are greater than the 
Criteria for Achieving Learning Goals on student 
learning outcomes in measurement concept in class VII 
MTs Ma'arif Tolangohula for the 2023/2024 academic 
year. There is further improvement in developing, 
presenting, analyzing, and evaluating on the problem-
solving process as the researcher provides evaluations in 
clear and comprehensible language (Khaerudin et al., 
2023; Suharyat et al., 2023). This approach aligns with 
previous research conducted (Adjilahu et al., 2021) that 
using the PBL model can influence of improving on 
student learning outcomes the concept of measurement. 
 

Conclusion  
 

The PBL model on the concept of measurement has 
a significant effect on the learning outcomes of class VII 
students. Based on the hypothesis test, the learning 
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outcomes of class VII students on the concept of 
measurement using the PBL model are greater than the 
Criteria for Achieving Learning Goals for all sample 
classes, both experimental and replication classes. In the 
experimental class, it was 85.18. In replication class 1, it 
was 80.71, and in replication class 2, it was 80.24. 
Meanwhile, based on the average normalized gain for all 
classes, both experimental and replication are in the 
medium category. This shows that the PBL model has 
the influence of improving student learning outcomes 
on the concept of measurement.  
 
Acknowledgments  
The researcher would like to express his gratitude to the 
principal and teachers in MTs Ma'Arif Tolangohula. 
 
Author Contributions 
Indah Oktaviani: Conceptualization, methodology, writing—
original draft preparation; Tirtawaty Abdjul: Validation, 
methodology, curation; Mursalin: Writing—review and 
editing, formal analysis.   
 
Funding 
This research received no external funding. 
 
Conflicts of Interest 
The authors declare no conflict of interest.  

 

References 

 
Abidin, A. M. (2022). Penerapan Teori Belajar 

Behaviorisme dalam Pembelajaran (Studi Pada 
Anak). AN-NISA, 15(1), 1-8. 
https://doi.org/10.30863/an.v15i1.3315 

Adjilahu, M., Yusuf, M., & Abdjul, T. (2021). 
Meningkatkan Hasil Belajar Siswa Dengan 
Menggunakan Model Problem Based Learning 
(PBL) Pada Materi Tekanan Zat. Jambura Physics 
Journal, 3(2), 120-134. 
https://doi.org/10.34312/jpj.v3i2.11513 

Aeni, N., Saud, S., Yunus, M., & Strid, J. E. (2023). 

Interest of the students in the lecturer's teaching 
performance in the hybrid classroom. Eralingua: 
Jurnal Pendidikan Bahasa Asing dan Sastra V, 7(1), 
149-161. Retrieved from 
https://eprints.unm.ac.id/29477/  

Agustina, T. W., Hartati, S., Mas’ud, A., Sholikha, M., & 
Fakhriah, L. (2023). Is PjBL-STREAM learning 
model impact on plant anatomy student's project? 

In AIP Conference Proceedings (Vol. 2572, No. 1). AIP 
Publishing. https://doi.org/10.1063/5.0119690  

Amaludin, L. (2023). Implementation of Problem Based 
Learning Learning Models in Improving Learning 
Outcomes. Jurnal Pendidikan Profesi Guru, 1(1), 1-11. 
https://doi.org/10.2023/jppg.v1i1.2438  

Anggraeni, D. M., Prahani, B. K., Suprapto, N., Shofiyah, 
N., & Jatmiko, B. (2023). Systematic review of 
problem based learning research in fostering 
critical thinking skills. Thinking Skills and Creativity, 
49, 101334. 
https://doi.org/10.1016/j.tsc.2023.101334 

Anggraini, D., Yustina, Y., Daryanes, F., & Natalina, M. 
(2023). The Influence of Problem-Based Learning 
and Blended Learning on Studentsâ€™ Creative 
Thinking Ability in Class XI SMAN Plus Riau 
Province Material Body Defense System. Jurnal 
Penelitian Pendidikan IPA, 9(4), 1916-1921. 
https://doi.org/10.29303/jppipa.v9i4.1973  

Aramburuzabala, P., Culcasi, I., & Cerrillo, R. (2024). 
Service-Learning and Digital Empowerment: The 

Potential for the Digital Education Transition in 
Higher Education. Sustainability, 16(6), 2448. 
https://doi.org/10.3390/su16062448 

Arifin, S. (2021). Model PBL (Problem Based Learning) 
berbasis kognitif dalam pembelajaran matematika. 
Penerbit Adab.  

Arukah, D. W., Fathurohman, I., & Kuryanto, M. S. 
(2020). Peningkatan Hasil Belajar Siswa Dengan 

Menggunakan Media Ledu. Prosiding Seminar dan 
Diskusi Pendidikan Dasar. Retrieved from 
http://journal.unj.ac.id/unj/index.php/psdpd/a
rticle/view/17738  

Darajat, Z., & Sapriati, A. (2023). The Use of Problem 
Based Learning Learning Models to Improve 
Critical Thinking Skills and Engagement and 
Student Learning Outcomes. Edumaspul-Jurnal 
Pendidikan, 7(1), 603-613. Retrieved from 
https://ummaspul.e-
journal.id/maspuljr/article/view/5524  

Haetami, A., Zulvita, N., Marhadi, M. A., & Santoso, T. 
(2023). Investigation of Problem-Based Learning 
(PBL) on Physics Education Technology (PhET) 
Simulation in Improving Student Learning 
Outcomes in Acid-Base Material. Jurnal Penelitian 
Pendidikan IPA, 9(11), 9738-9748. 
https://doi.org/10.29303/jppipa.v9i11.4820  

Hou, H., Lai, J. H., & Wu, H. (2023). Project-based 
learning and pedagogies for virtual reality-aided 
green building education: case study on a 
university course. International Journal of 

Sustainability in Higher Education, 24(6), 1308-1327. 
https://doi.org/10.1108/IJSHE-06-2022-0197 

Ichda, M. A., Alfan, M., & Kuncoro, T. (2023). Literacy 
Studies: Implementation of Problem-based 
Learning Models to Improve Critical Thinking 
Skills in Elementary School Students. KnE Social 
Sciences. 
https://doi.org/10.18502/kss.v8i10.13449 

Khaerudin, K., Hendrilia, Y., Dewi, R. A. P. K., & Erwin, 
E. (2023). Innovative Approaches To Research Skill 

https://doi.org/
http://dx.doi.org/10.30863/an.v15i1.3315
https://doi.org/10.34312/jpj.v3i2.11513
https://eprints.unm.ac.id/29477/
https://doi.org/10.1063/5.0119690
https://doi.org/10.2023/jppg.v1i1.2438
https://doi.org/10.1016/j.tsc.2023.101334
https://doi.org/
https://doi.org/10.29303/jppipa.v9i4.1973
https://doi.org/10.3390/su16062448
http://journal.unj.ac.id/unj/index.php/psdpd/article/view/17738
http://journal.unj.ac.id/unj/index.php/psdpd/article/view/17738
https://ummaspul.e-journal.id/maspuljr/article/view/5524
https://ummaspul.e-journal.id/maspuljr/article/view/5524
https://doi.org/
https://doi.org/10.29303/jppipa.v9i11.4820
https://doi.org/10.1108/IJSHE-06-2022-0197
https://doi.org/10.18502/kss.v8i10.13449


Jurnal Penelitian Pendidikan IPA (JPPIPA) August 2024, Volume 10, Issue 8, 4498-4503  
 

4502 

Development Frameworks For Evaluating 
Problem-Solving Skills In Design Projects In 
Indonesian Higher Education. Indonesian Journal of 
Education (INJOE), 3(3), 582-598. Retrieved from 
https://injoe.org/index.php/INJOE/article/view
/90  

Kurniasih, S. (2014). Strategi–Strategi Pembelajaran. 
Bandung: Alfabeta. 

Mahmudah, R. Z., & Nugraha, M. S. (2024). 
Implementation of the problem based learning 
model to improve critical thinking skills of 
madrasah Aliyah santri students. Jurnal PAI Raden 
Fatah, 6(1). https://doi.org/10.19109/9br3ze74  

Mualimah, M. (2024). Implementation of Problem-Based 
Learning Methods to Improve Fiqh Learning 

Achievement of Zakat Material in Grade V MIN 8 
South Jakarta Students for the 2022/2023 
Academic Year. Journal of Social Research, 3(3), 853-
857. https://doi.org/10.55324/josr.v3i3.1977  

Nurmahasih, U., & Jumadi, J. (2023). The Effect of 
Utilizing the PBL Model in Physics Learning on 
Student Learning Outcomes: A Systematic 
Literature Review. Jurnal Penelitian Pendidikan IPA, 

9(6), 81-88. 
https://doi.org/10.29303/jppipa.v9i6.2741 

Octaviana, F., Wahyuni, D., & Supeno, S. (2022). 
Pengembangan E-LKPD untuk meningkatkan 
keterampilan kolaborasi siswa SMP pada 
pembelajaran IPA. Edukatif: Jurnal Ilmu Pendidikan, 
4(2), 2345-2353. 
https://doi.org/10.31004/edukatif.v4i2.2332 

Oliveira, H., & Bonito, J. (2023, May). Practical work in 
science education: a systematic literature review. 
In Frontiers in Education (Vol. 8, p. 1151641). 
Frontiers Media SA. 
https://doi.org/10.3389/feduc.2023.1151641  

Orakci, Ş. (2023). Structural relationship among 
academic motivation, academic self‐efficacy, 
problem solving skills, creative thinking skills, and 
critical thinking skills. Psychology in the Schools, 
60(7), 2173-2194. 
https://doi.org/10.1002/pits.22851 

Pertiwi, G. R. (2023). Development and Empowerment 
of 21st Century Learning Resources. QOSIM: Jurnal 
Pendidikan, Sosial & Humaniora, 1(2), 82-90. 
https://doi.org/10.61104/jq.v1i2.129  

Ramadani, E. M., & Nana. (2020). Penerapan Problem 
Based Learning Berbantuan Virtual Lab Phet pada 
Pembelajaran Fisika Guna Meningkatkan 
Pemahaman Konsep Siswa SMA : Literature 
Review. Jurnal Pendidikan Fisika Tadulako Online 
(JPFT), 8(1), 87–92. Retrieved from 
https://garuda.kemdikbud.go.id/documents/det
ail/1544326 

Redeker, C., Leis, M., Leendertse, M., Punie, Y., Gijsbers, 
G., Kirschner, P. A., Stoyanov, S., & Hoogveld, B. 
(2012). The future of learning: preparing for change. 
Publications Office of the European Union. 
https://doi.org/10.2791/64117  

Rizki, I. A., & Suprapto, N. (2024). Project-oriented 
problem-based learning through SR-STEM to 
foster students’ critical thinking skills in renewable 
energy material. Journal of Science Education and 
Technology, 1-16. https://doi.org/10.1007/s10956-
024-10102-2  

Robiyanto, A. (2021). Pengaruh model problem based 
learning terhadap hasil belajar siswa. Mahaguru: 
Jurnal Pendidikan Guru Sekolah Dasar, 2(1), 114-121. 
Retrieved from https://ummaspul.e-

journal.id/MGR/article/view/1752  
Silva, A. B. D., Bispo, A. C. K. D. A., Rodriguez, D. G., & 

Vasquez, F. I. F. (2018). Problem-based learning: A 
proposal for structuring PBL and its implications 
for learning among students in an undergraduate 
management degree program. Revista de Gestão, 
25(2), 160-177. https://doi.org/10.1108/REGE-03-
2018-030 

Suharyat, Y., Winiasri, L., Santosa, T. A., Rahman, A., & 
Marzuki, K. (2023). Meta-analysis Study: Effect of 
Problem Solving Learning Model on Problem 
Solving Ability in Students' Science Learning SMP-
SMA. Jurnal Penelitian Pendidikan IPA, 9(9), 721-728. 
https://doi.org/10.29303/jppipa.v9i9.2791  

Soysal, Y. (2022). Science teachers’ challenging questions 
for encouraging students to think and speak in 
novel ways. Science & Education, 1-41. 
https://doi.org/10.1007/s11191-022-00411-6  

Suradika, A., Dewi, H. I., & Nasution, M. I. (2023). 
Project-based learning and problem-based 
learning models in critical and creative students. 
Jurnal Pendidikan IPA Indonesia, 12(1), 153-167. 
https://doi.org/10.15294/jpii.v12i1.39713 

Syahlan, I. D., Hidayat, D. R., & Hidayat, O. S. (2023). 
Application of the project based learning model in 
elementary schools: Obstacles and solutions of 
science and environment content. Jurnal Penelitian 
Pendidikan IPA, 9(4), 2060-2067. 
https://doi.org/10.29303/jppipa.v9i4.3285  

Utaminingsih, E. S., Puspita, M. A., Ihsandi, A., Intania, 
B. Y., Prasetya, A. T., & Ellianawati, E. (2023). A 
Systematic Literature Review: The Role of 
Character-Based Digital Literacy in 21st Century 
Learning in Elementary Schools. Jurnal Penelitian 
Pendidikan IPA, 9(10), 829-840. 
https://doi.org/10.29303/jppipa.v9i10.4858  

Xu, E., Wang, W., & Wang, Q. (2023). The effectiveness 
of collaborative problem solving in promoting 
students’ critical thinking: A meta-analysis based 
on empirical literature. Humanities and Social 

https://injoe.org/index.php/INJOE/article/view/90
https://injoe.org/index.php/INJOE/article/view/90
https://doi.org/10.19109/9br3ze74
https://doi.org/10.55324/josr.v3i3.1977
https://doi.org/
https://doi.org/10.29303/jppipa.v9i6.2741
https://doi.org/10.31004/edukatif.v4i2.2332
https://doi.org/10.3389/feduc.2023.1151641
https://doi.org/10.1002/pits.22851
https://doi.org/10.61104/jq.v1i2.129
https://garuda.kemdikbud.go.id/documents/detail/1544326
https://garuda.kemdikbud.go.id/documents/detail/1544326
https://doi.org/10.2791/64117
https://doi.org/10.1007/s10956-024-10102-2
https://doi.org/10.1007/s10956-024-10102-2
https://ummaspul.e-journal.id/MGR/article/view/1752
https://ummaspul.e-journal.id/MGR/article/view/1752
https://doi.org/10.1108/REGE-03-2018-030
https://doi.org/10.1108/REGE-03-2018-030
https://doi.org/
https://doi.org/10.29303/jppipa.v9i9.2791
https://doi.org/10.1007/s11191-022-00411-6
https://doi.org/10.15294/jpii.v12i1.39713
https://doi.org/
https://doi.org/10.29303/jppipa.v9i4.3285
https://doi.org/
https://doi.org/10.29303/jppipa.v9i10.4858


Jurnal Penelitian Pendidikan IPA (JPPIPA) August 2024, Volume 10, Issue 8, 4498-4503  
 

4503 

Sciences Communications, 10(1), 1-11. Retrieved 
from https://www.nature.com/articles/s41599-
023-01508-1  

Yu, K. C., Fan, S. C., & Lin, K. Y. (2015). Enhancing 
Students’problem-Solving Skills through Context-
Based Learning. International Journal of Science and 
Mathematics Education, 13, 1377-1401. 
https://doi.org/10.1007/s10763-014-9567-4  

Yulhendri, Y., Prima Sakti, M. R., Sofya, R., Ritonga, M., 
Alisha, W. P., Sudjatmoko, A., & Susanti, N. (2023). 
Strategies for project based learning during the 
pandemic: The benefits of reflective learning 
approach. SAGE Open, 13(4). 
https://doi.org/10.1177/2158244023121788 

Zulyusri, Z., Elfira, I., Lufri, L., & Santosa, T. A. (2023). 

Literature study: Utilization of the PjBL model in 
science education to improve creativity and critical 
thinking skills. Jurnal Penelitian Pendidikan IPA, 
9(1), 133-143. 
https://doi.org/10.29303/jppipa.v9i1.2555  

 
 

https://www.nature.com/articles/s41599-023-01508-1
https://www.nature.com/articles/s41599-023-01508-1
https://doi.org/
https://doi.org/
https://doi.org/10.1177/21582440231217885
https://doi.org/
https://doi.org/10.29303/jppipa.v9i1.2555

