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Abstract.
The Problem Based Learning (PBL) model is a pedagogical approach that facilitates
student learning and is also directly involved in the problems given during learning.
In the process students have the opportunity to collaboratively solve problems. In
comparison to traditional, teacher-centered learning that emphasizes memorization,
the Problem-Based Learning model is student-centered. In applying the Problem
Based Learning model students are directly required to be actively involved in solving
problems so that of course it will form students’ habits in terms of independent learning
where students will actively search for their own literature and get used to practicing.
problem solving. The article encompasses literature on the Problem-Based Learning
model, problem-solving skills, and critical thinking. It draws from 39 Scopus-indexed
international journals and includes documents to aid writers in delineating the PBL
model’s profile for enhancing problem-solving and critical skills. The existing literature
review leads to the conclusion that the Problem-Based Learning model effectively
enhances students’ problem-solving abilities and critical thinking.
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1. Introduction

In the 21st century, we are required to have various skills that we must master. By
mastering the skills that must be possessed in the 21st century, it is hoped that the world
of education will be able to print and prepare students to be able to master these skills
so that they become individuals who are ready to face challenges in the 21st century
so that they will be successful in the future. Various important skills in the 21st century
must be relevant to the four pillars of life which include learning to do, learning to be,
learning to know and learning to live together. The four principles each contain specific
skills that need to be empowered in learning activities such as critical thinking skills,
problem solving, communication skills, collaboration, creation and innovation as well as
other skills. In order for these 21st century skills to be achieved, of course, this must be
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done by updating various learning qualities, helping students develop participation,
adjusting personalization of learning, emphasizing project/problem based learning,
encouraging collaboration and communication, increasing student involvement and
motivation, cultivating creativity and innovation. in learning to use appropriate learning
tools, designing learning activities that are relevant to the real world empowering
metacognition, and developing student-centered learning [1], [2]. All 21st century skills
must be explicitly taught to students. The point is that 21st century learning has the
main principle that learning must be student-centered, collaborative, contextual, and
integrated with society. Here the role of the teacher in carrying out 21st century learning
is very important in realizing a better future for the nation’s children and ready to face
the challenges of the 21st century.

The Problem Based Learning learning model is a learning model that requires stu-
dents (students and students) to actively utilize various intelligences and skills in solving
a problem they face. In fact, this model gives a problem to students to then solve properly
so that through this learning model students will be trained in skills both critical thinking,
analysis and creative thinking in solving the problems they face. Of course, the skills
possessed by students will be honed and skilled, both hard skills and soft skills [3]–[5].

This Problem Based Learning or PBL learning model has several benefits including: 1)
Increasing independence in learning. This approach encourages children to take initia-
tive and responsibility for their own learning. When they are encouraged to use research
and creativity, they develop skills that will serve them well into adulthood; 2). Encourage
active participation of children in learning. In contrast to traditional learning which tends
to require students to sit, listen, and take notes, in this approach, students sit in the
driver’s seat. They have to stay sharp, apply critical thinking, and think outside the box
to solve problems; 3) Develop skills in the real world. The abilities that students develop
are not only applied to one class or subject matter, but can also be applied to a large
number of school subjects as well as everyday life outside of school. From leadership to
problem-solving skills in real-life contexts; 4) Improve the ability of cooperation. Various
activities in the problem-based learning approach ask students to collaborate with their
classmates to find solutions. This cooperative approach encourages children to build
skills such as collaboration, communication, compromise, and listening; 5) Encourage
intrinsic reward. The rewards derived from problem-based learning go far beyond just
an A. The student gains a sense of self-respect and satisfaction from knowing that he
or she has solved a puzzle, created an innovative solution, or made a tangible product
[6]–[9].
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The steps in applying the problem-based learning approach include: a) Explore the
problem. Gather the necessary information; learn new concepts, principles and skills
about the proposed topic.; b) State what is known. Each student and group lists what
they already know about the scenario and lists what areas they lack information on;
c) Define the problem. Arrange problems in the context of what is already known and
the information students expect to learn; d) Looking for information [10]–[12]. Look for
sources and information that will help create a convincing argument: e) Investigate
solutions. Make a list of possible actions and solutions to the problem, formulate and
test potential hypotheses; f) Present and support the selected solution. State clearly
and support the conclusions reached with relevant information and evidence; g) Review
performance. This is an important step to improve students’ problem-solving skills where
students must evaluate their performance and plan improvements for the next problem
they will try to solve.

2. Method

This study uses a literature review that examines the PBL learning model in various
scientific studies. Articles obtained from reputable international journals indexed by
Scopus. This is based on the fact that the indexing agency is an institution that indexes
articles around the world and is a reputable indexing agency. The article was obtained
from published articles in journals, literature reviews, and conferences. The keywords
used are problem-solving skills and critical thinking which can assist the writer in
describing the profile of the Problem Based Learning or PBL learningmodel in improving
students’ problem-solving skills and critical thinking. From the results of the article
search, it was found that 39 articles used Problem Based Learning or PBL as their
learning model and the ability to solve problems and think critically as the dependent
variable.

3. Result and Discussion

3.1. Result

Based on the analysis results from international journals which are used as sources of
literature in this study, the results of each of these articles can be detailed. For more
details, see the table below:
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Figure 1: Number of Articles from 2014 to 2023.

Figure 1 depicts that there are 39 articles distributed from 2014 to 2023. The highest
number of articles was in 2016, followed by 2019 and 2023. However, in 2023, there
is a possibility of further increase in the number of published articles. Additionally, the
authors from various countries can also be observed in Figure 2.

Figure 2: Articles by Country.

Figure 2 illustrates that articles according to the country with the highest contribution
are from the United States. Following that are Indonesia, China, South Korea, India,
Taiwan, Malaysia, Brazil, Canada, and Denmark. Furthermore, it can also be observed
from the articles by subject area.

Figurw 3 shows that the field of knowledge with the highest number of articles is
social sciences (24 percent). It is followed by various studies such as: engineering,
computer science, physics and astronomy, nursing, materials science, mathematics, art
and humanities, environmental science, medicine, and others.
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Figure 3: article by subject area.

3.2. Discussion

Based on data and information from the article on the topic of Problem-Based Learning
(PBL) models, students’ problem-solving and critical thinking abilities can be enhanced.
The PBL model assesses students’ ability to solve problems in both conventional and
other forms of learning [13]–[16]. In this type of learning, students are expected to deepen
their knowledge by observing real-world phenomena and conducting in-depth analyses
to solve the issues presented [17]–[21] .

When students encounter real-world problems, teachers are expected to provide
opportunities for students to discuss the problems in class, explain the challenges
they’re facing, make decisions about the problems, defend their opinions, appreciate
the perspectives of their peers, and thereby develop ideas for problem-solving [6]–[10],
[22]–[24].

The analyzed article agrees that the PBL model is highly effective when implemented
by schools to motivate and enhance students’ self-directed learning abilities [11], [25]–
[30] [12], [31], [40]–[43], [32]–[39]. Additionally, students feel valued and empowered to
contribute to resolving the issues they encounter. As a result, various countries are
innovating their ideal learning approaches to implement the PBL model effectively and
efficiently [11], [25]–[30].
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Further research is encouraged to specifically examine different countries across clas-
sifications such as developed, developing, and economically disadvantaged nations.
This will provide insights into learning approaches that offer effective and efficient
solutions within the diverse educational contexts of various countries.

4. Conclusion

Based on the results of the discussion, it can be concluded that the Problem Based
Learning (PBL) learning model can improve students’ problem solving abilities and
critical thinking. This can be seen from the 39 articles reviewed, information is obtained
that the PBL model is an effective learning model used to improve students’ problem-
solving skills and critical thinking.

References

[1] Boateng R, Mbarika V, Thomas C.WhenWeb 2.0 becomes an organizational learning
tool: evaluating Web 2.0 tools. Dev Learn Organ. 2010;24(3):17–20.

[2] Hidayat DS, Sensuse DI. Knowledge Management Model for Smart Campus in
Indonesia. Data (Basel). 2022;7(1):7.

[3] R. Salam, H. Akib, and D. Daraba, “Utilization of Learning Media In Motivating Student
Learning,” 2018. https://doi.org/10.2991/icss-18.2018.232.

[4] “Co-creating value: Student contributions to smart cities,” Knowledge Management

&amp; E-Learning: An International Journal. Laboratory for Knowledge Management
and E-Learning - The University of Hong Kong; 2014. pp. 392–409.

[5] Srivastava A. “Enriching student learning experience using augmented reality and
smart learning objects,” ICMI 2016 - Proc. 18th ACM Int. Conf. Multimodal Interact.,
pp. 572–576, 2016,

[6] Sharma S, Saragih ID, Tarihoran DE, Chou FH. Outcomes of problem-based learning
in nurse education: A systematic review and meta-analysis. Nurse Educ Today. 2023
Jan;120:105631.

[7] Yoon BY, Choi I, Choi S, Kim TH, Roh H, Rhee BD, et al. Using standardized patients
versus video cases for representing clinical problems in problem-based learning.
Korean J Med Educ. 2016 Jun;28(2):169–78.

[8] Choi E, Lindquist R, Song Y. Effects of problem-based learning vs. traditional lecture
on Korean nursing students’ critical thinking, problem-solving, and self-directed
learning. Nurse Educ Today. 2014 Jan;34(1):52–6.

DOI 10.18502/kss.v9i2.14898 Page 774



ICHELSS

[9] Ferreira F, Henriques-Coelho T. “Problem based learning: Impact on the
development of critical thinking,” Rev. Lusofona Educ., vol. 32, no. 32, pp. 123–
137, 2016, [Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84977476618&partnerID=40&md5=b1e0084f75b3d4589459f313006d8001

[10] Razak AA, Ramdan MR, Mahjom N, Zabit MN, Muhammad F, Hussin MY, et al.
Improving Critical Thinking Skills in Teaching through Problem-Based Learning for
Students: A Scoping Review. Int. J. Learn. Teach. Educ. Res. 2022;21(2):342–62.

[11] Mohd H, et al. Success factors of problem based learning for IT Courses:
measurements on PBL characteristics, PBL assessments and PBL practices. J Eng
Appl Sci (Asian Res Publ Netw). 2017;12(21):5514–7.

[12] Imai PH, Kresyman S, Asadoorian J. “Factors influencing dental educators as
they develop problem-based learning cases,” J. Dent. Educ., vol. 80, no. 6, pp.
731–740, 2016, [Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-
s2.0-84973294660&partnerID=40&md5=b775c2903f9464b3cfc5fb1963e7d602
https://doi.org/10.1002/j.0022-0337.2016.80.6.tb06136.x.

[13] Khan MS, Ibrahim M. “An investigation of effectiveness of project based
learning on students’ skills in engineering modeling and design,” in ASEE

Annual Conference and Exposition, Conference Proceedings, 2020, vol.
2020-June. [Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-
s2.0-85095757635&partnerID=40&md5=09271e92914c4a218797150d514383da
https://doi.org/10.18260/1-2–34139.

[14] Ravankar AA, Imai S, Shimamura M, Chiba G, Takasuka T, Yamanaka Y. “Nurturing
problem-finding skills in graduate students through problem based learning
approaches,” in Proceedings - 2016 5th IIAI International Congress on Advanced

Applied Informatics, IIAI-AAI 2016, 2016, pp. 542–546. https://doi.org/10.1109/IIAI-
AAI.2016.177.

[15] Lim MH. Effectiveness of simulation linked problem based learning on nursing
college students in South Korea. Acad. J. Interdiscip. Stud. 2020;9(2):15–22.

[16] Saputro S. A Conceptual Framework for Empowering Students’ Critical Thinking
through Problem Based Learning in Chemistry. J Phys Conf Ser. 2021;1842(1):012046.

[17] Song YA. [Effects of integrative simulation practice on nursing knowledge, critical
thinking, problem-solving ability, and immersion in problem-based learning among
nursing students]. Korean J Women Health Nurs. 2020 Mar;26(1):61–71.

[18] Suastra IW, Ristiati NP, Adnyana PP, Kanca N. The effectiveness of Problem Based
Learning - Physics module with authentic assessment for enhancing senior high

DOI 10.18502/kss.v9i2.14898 Page 775



ICHELSS

school students’ physics problem solving ability and critical thinking ability. J Phys
Conf Ser. 2019;1171(1):012027.

[19] Sakthipandi K, Thamilmaran P, Arunachalam M, Srinidhi Raghavan M. Ultrasonic
investigation of materials-An avenue for project-based learning. J Acoust Soc Am.
2022 Apr;151(4):2732–8.

[20] McCrum DP. Evaluation of creative problem-solving abilities in undergraduate
structural engineers through interdisciplinary problem-based learning. Eur J Eng
Educ. 2017;42(6):684–700.

[21] Wilder S. Impact of problem-based learning on academic achievement in high school:
a systematic review. Educ Rev. 2015;67(4):414–35.

[22] [22] P. Tanna, A. Lathigara, and N. Bhatt, “Implementation of Problem Based Learning
to Solve Real Life Problems,” J. Eng. Educ. Transform., vol. 35, no. Special Issue 2,
pp. 103–111, 2022, . https://doi.org/10.16920/jeet/2022/v35is1/22015.

[23] Santos MZ, Otani MA, Tonhom SF, Marin MJ. Degree in Nursing: education through
problem-based learning. Rev Bras Enferm. 2019 Aug;72(4):1071–7.

[24] Li K, Li Y. “Study on Visual Learning Based on Network Environment,” in
Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial

Intelligence and Lecture Notes in Bioinformatics), 2018, vol. 10949 LNCS, pp. 151–161.
https://doi.org/10.1007/978-3-319-94505-7_12.

[25] Warsahemas T, Ulum AI, Yuliza E. Realizing a Deflection-type D.C. Bridge-
based Thermometer under Project-based Learning Approach. J Phys Conf Ser.
2016;739(1):012130.

[26] Santuthi PC, Suardana N, Wijana N. The Effect of Problem Based Learning Learning
Model on Problem Solving and Critical Thinking Ability of Class Viii Students in Smpn
1 Singaraja of Science. J Phys Conf Ser. 2020;1503(1):012046.

[27] Chan MN, Nagatomo D. Research of problem-solving ability development through
STEM education with design for disaster projects. AIP Conference Proceedings.
Volume 2685. 2023. https://doi.org/10.1063/5.0111726.

[28] Rusimamto PW, Nurlaela L, Sumbawati MS, Samani M. Development of critical and
creative thinking skills to increase competence of PLC programming for electrical
engineering education students. IOP Conf Series Mater Sci Eng. 2019;535(1):012005.

[29] De Barros VA, Paiva HM, Hayashi VT. Using PBL and Agile to Teach Artificial
Intelligence to Undergraduate Computing Students. IEEE Access. 2023;11:77737–
49.

[30] Donnelly MJ, Donnelly JF, Donnelly S. “Why do i need to know this?
Optics/photonics problem-based learning in the math classroom,” in Proceedings

DOI 10.18502/kss.v9i2.14898 Page 776



ICHELSS

of SPIE - The International Society for Optical Engineering, 2017, vol. 10452.
https://doi.org/10.1117/12.2263661.

[31] Hua T, Rong C, Chun-Mei Z, Zhu-Hua L, Ping Z. Application of modified PBL mode
on pathophysiology courses. Lecture Notes in Electrical Engineering. Volume 269.
LNEE; 2014. pp. 1855–61.

[32] Astra IM, Sasmito RN, Wibowo FC. Improvement of students’ critical thinking
ability through problem-based learning (PBL) model class XI MIPA 3 on
temperature and heat material. AIP Conference Proceedings. Volume 2169. 2019.
https://doi.org/10.1063/1.5132648.

[33] Johnson M, Griffin A. Student Experiences of Online Problem-Based Learning in
an Interdisciplinary Dietetic and Engineering Environment. J Experiential Educ.
2023;:10538259231193100.

[34] Zhou F, Sang A, Zhou Q, Wang QQ, Fan Y, Ma S. The impact of an integrated PBL
curriculum on clinical thinking in undergraduate medical students prior to clinical
practice. BMC Med Educ. 2023 Jun;23(1):460.

[35] R. C. Bhedasgaonkar, M. S. Chavan, P. R. Kubade, and S. B. Patil, “Course level PBL:
An excellent teaching method for increasing skill levels and learning motivation in
first year of engineering students,” J. Eng. Educ. Transform., vol. 33, no. Special
Issue 1, pp. 101–106, 2019, doi: https://doi.org/10.16920/jeet/2019/v33i1/149023..

[36] Muhd Darus N, et al. “Best practices of problem-based learning
implementation for IT courses from students perspectives,” J.

Telecommun. Electron. Comput. Eng., vol. 8, no. 8, pp. 139–143, 2016,
[Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85011422078&partnerID=40&md5=eae2b1ccf788b60b1068b3e46dbcbfb8

[37] Wang HW. “Multidisciplinary efforts addressing problem-based learning
in an engineering graduate course,” in ASEE Annual Conference

and Exposition, Conference Proceedings, 2017, vol. 2017-June.
[Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85030558007&partnerID=40&md5=62c09b251be21f1c01b48e8e35c84b77

[38] Yue-Ping Z, Yu-Jie G, Xiao-Yan L. “Application of problem-based learning mode
in nursing practice student teaching,” in Proceedings - 2015 7th International

Conference on Information Technology in Medicine and Education, ITME 2015, 2016,
pp. 385–389. https://doi.org/10.1109/ITME.2015.163.

[39] Massa NM, Donnelly J, Hanes F. “Student reactions to problem-based learning in
photonics technician education,” in Proceedings of SPIE - The International Society

for Optical Engineering, 2014, vol. 9289. https://doi.org/10.1117/12.2070518.

DOI 10.18502/kss.v9i2.14898 Page 777



ICHELSS

[40] Samandari H, Seyed-Aghazadeh B. “Exposing sophomore students to
engineering design using an innovative project-based learning approach,”
in ASEE Annual Conference and Exposition, Conference Proceedings,
2019. [Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-
s2.0-85078734916&partnerID=40&md5=7ba670646122dce78c4a74b8b36e4fe9
https://doi.org/10.18260/1-2–32822.

[41] Kang Y, Lee I. The Effect of Mixed Reality-based HoloPatient in Problem-based
Learning Contexts. Clin Simul Nurs. 2023;82:101438.

[42] Li F, Wang M, Nan X, Liu X, Zhou C, Gong D. “Exploration of Problem-based Learning
at Inter-course Level,” in ACM International Conference Proceeding Series, 2021, pp.
309–313.

[43] Chan MN, Nagatomo D. Study of STEM for sustainability in design education:
framework for student learning and outcomes with design for a disaster project.
Sustainability (Basel). 2022;14(1):312.

DOI 10.18502/kss.v9i2.14898 Page 778


	Introduction 
	Method
	Result and Discussion
	Result
	Discussion

	Conclusion
	References

