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Abstract: This paper aims to determine the improvement of critical thinking. The 

development of critical thinking skills can be done through the intervention of learning 

models. In a study or scientific publication, previous or pertinent research is crucial. The 

theory and phenomena of linkages or influences between variables are strengthened by prior 

research or pertinent research in this regard. This article examines learning paradigms such as 

problem-based learning, discovery learning, and project-based learning as well as other 

elements that affect critical thinking. Building a hypothesis of influence between variables for 

use in future studies is the goal of this article. The result of this literature review article is 1) 

problem base learning affects critical thinking; 2) discovery learning affects critical thinking; 

and 3) project base learning affects critical thinking.  

 

Keywords: Critical Thinking Skill, Problem-Based Learning, Discovery Learning, and 

Project-Based Learning 

 

INTRODUCTION 

The goal of education in the twenty-first century is to improve students' cognitive 

abilities to be capable of resolving issues that surround them. Real-world intelligence is not 

simply knowledge; it also includes the ability to solve problems in a meaningful, pertinent, 

and contextual way (Dwyer et al., 2014). Contextual student learning can train critical 

thinking, master technology, cooperation, and collaboration is indispensable in solving 

problems. The goals to be achieved by students are very diverse, for example, thinking skills, 

social skills, psychomotor skills, and process skills. The objective is that education can equip 

pupils to master these talents so they can become successful adults in the 21st century, which 

requires a variety of skills that a person must master. The four pillars of life—learning to 

know, learning to do, learning to be, and learning to live together—remain relevant in the 

21st century and require important abilities. Each of the four guiding principles identifies a 
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particular set of abilities that should be strengthened throughout learning activities, including 

critical thinking, problem-solving, metacognition, communication, cooperation, creativity, 

innovation, information literacy, and a host of other abilities(Dwyer et al., 2014). The 

objective is that education can equip pupils to master these talents so they can become 

successful adults in the 21st century, which requires a variety of skills that a person must 

master. The four pillars of life learning to know, learning to do, learning to be, and learning 

to live together remain relevant in the 21st century and require important abilities. Each of the 

four guiding principles identifies a particular set of abilities that should be strengthened 

throughout learning activities, including critical thinking, problem-solving, metacognition, 

communication, cooperation, creativity, innovation, information literacy, and a host of other 

abilities. Different 21st-century talents must be taught explicitly. In a nutshell, the core tenet 

of 21st-century learning is that it should be socially integrated, collaborative, student-

centered, and contextual. For the children of the country to have a better future, teachers' 

roles in implementing 21st-century learning are crucial(Zubaidah, 2016). 

The following seven (7) abilities are highlighted in Wagner's (Zubaidah, 2016) and 

Harvard University's Change Leadership Group's identification of the competencies and 

coping mechanisms needed for students to navigate life, the workplace, and citizenship in the 

twenty-first century. (1) the capacity for critical thought and problem-solving, (2) the 

capacity for teamwork and leadership, (3) the capacity for agility and adaptability, (4) the 

capacity for initiative and entrepreneurship, (5) the capacity for effective verbal and written 

communication, (6) the capacity for information access and analysis, and (7) the capacity for 

curiosity and imagination. 

Researchers are interested in doing this research by bringing up the subject of critical 

thinking abilities because of the context of the aforementioned concerns. To support the 

hypothesis being investigated, to understand the link or influence between variables, and to 

develop hypotheses, pertinent publications are required. According to a review of the 

literature on the subject of education, this article explores how problem-based learning, 

discovery learning, and project-based learning affect critical thinking.  

The issues that will be presented can be formed to create hypotheses for more research 

based on the background, including:  

1. Does the problem of base learning affect critical thinking? 

2. Does discovery learning affect critical thinking? 

3. Does project base learning affect critical thinking? 

 

LITERATURE REVIEW 

Critical thinking Skill  

To think according to Plato is to speak silently. "To think is to lay down the 

relationship between the parts of our knowledge". In the Big Indonesian Dictionary (KBBI) 

thinking means using reason to consider and decide something. The thought process is three 

steps, namely: the formation of understanding, the formation of opinions, and the drawing of 

conclusions. The ability to think critically is a very essential ability for life, work, and 

functioning effectively in all other aspects of life. Critical thinking ability is the ability to 

think that is initiated and processed by the left brain. Critical thinking is one of the higher-

order thinking processes that can be used in the formation of student conceptual systems. 

According to Ennis, quoted by Alec, critical thinking is sensible and reflective thinking that 

focuses on deciding what to believe or do. In reasoning, critical thinking skills are needed or 

in other words, critical thinking skills are part of the reasoning(Dwyer et al., 2014)(Fisher, 

2009; Sumadi, 2011) 

Critical thinking is thinking well and pondering or studying the thought processes of 

others.  saying that schools should teach children the right way of thinking. Then he defined 
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critical thinking, namely: "Active, persistent, and careful consideration of any belief or form 

of knowledge received is viewed from various angles of reasons that support and conclude 

it(Hendra, 2013). 

According to "Critical thinking is skilled and active interpretation and evaluation of 

observations and communication, information and argument". Critical thinking is a skilled 

and active interpretation and evaluation of observation and communication, information, and 

argument.  argues that critical thinking is the ability to make rational decisions about what 

should be believed, not to be believed. According to John Dewey, critical thinking is an 

active consideration continuously and carefully about a belief or form of knowledge that is 

taken for granted by including supportive reasons and rational conclusions. Critical thinking 

is one part of higher-order thinking skills or abilities.  states that "critical thinking in terms of 

cognitive skills in interpretation, analysis, evaluation, inference, explanation, and self-

regulation". Critical thinking is the term interpreting, analyzing, evaluating, inference, 

explaining, and self-regulation (McGregor, 2007) (Linh et al., 2019) (Zamroni & M. Mahfudz, 

2009)(Facione, 2015; Sitohang, 2019) 

 

Problem Base Learning 

problem-based teaching is a learning approach where students work on authentic 

problems to compile their knowledge, develop higher levels of inquiry and skills, developing 

independence and self-confidence(Fadilla et al., 2021). Arends further stated that the essence 

of Problem-Based Learning is the authentic and meaningful extension of various problematic 

situations to students that can serve as a springboard for investigation and investigation. 

(Fadilla et al., 2021) said that the Problem-Based Learning model is a form of learning that 

emphasizes learning experiences so that students can reconstruct their knowledge through the 

presentation of real problems so that they can learn independently. The advantages of 

implementing PBM include training in thinking skills and problem-solving skills, imitating 

the role of adults in dealing with real situations, and practicing independent learning. 

Problem-based learning according (Mulyanto et al., 2018) Problem-Based Learning 

(PBL) is a student-centered method that makes problems the starting point of the learning 

process. Correspondingly, (Fadilla et al., 2021)states that problem-based learning is a 

learning that allows students to conduct research, integrate theory and practice, and apply 

knowledge and skills to develop a solution to problem-solving. Meanwhile, Finkle and Torp 

(Osman & Kaur, 2014) state that Problem-Based Learning as a curriculum development and 

learning system that simultaneously develops both solving strategies and a knowledge base of 

disciplines and skills by placing students as active role holders to solve ill-structured 

problems. (Osman & Kaur, 2014) argues that in problem-based learning, real problems become a 

learning context for students, to learn what is already known, and what is not yet known so 

that this helps students develop higher-order thinking skills 

The characteristic of problem-based learning is that the teacher is a facilitator, using 

explicit processes to facilitate learning, using real problems, learning in small groups, and 

new information obtained through self-study (Masek & Yamin, 2011) In line with that Hassan et 

al in (Maulidiya & Nurlaelah, 2019) state the characteristic of PBL is a matter of not testing skills 

but developing skills and the problem used is a problem close to the student. 

In general, the problem-based learning process begins with learning in groups that 

make the problem the initial stimulus. Each group will identify information relevant to the 

problem. Then formulate a hypothesis. The process of making hypotheses is also controlled 

by the teacher, next the group decides what information is needed, conducts further 

investigations to collect data related to the problem, each group member shares information 

from the results of the investigation carried out and the last thing is that each group presents 

the results of the investigation that has been carried out (Osman & Kaur, 2014) With such a 
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learning process, students will be able to form knowledge in themselves it will also help 

improve students' critical thinking skills. 

 

Discovery Learning 

The cultivation of a concept will be more effective through discovery activities than 

with the teacher delivering the material orally. According to (Sukartiningsih & Jacky, 2019) 

discovery learning is an activity of finding truth through one's own experience, the discovery 

activity can aim to find a concept and solve problems. The application of the discovery 

learning model has a relationship with engagement in students. The implication of the 

discovery learning model for students according to (Sukartiningsih & Jacky, 2019) is that 

there is an increase in students' intellectual power so that they show new hope for success and 

students will learn to organize and deal with problems and try to find solutions to problems 

on their own. The thing that needs to be considered by teachers in the application of the 

discovery learning model is the existence of various advantages and disadvantages. So, it 

must be aligned with the characteristics of the student. There are several advantages and 

disadvantages of the discovery learning model described (Wahyudi et al., 2019). 

The Discovery Learning model is a learning model that demands student activity in 

learning by finding and investigating the solution to a problem, so that the results obtained 

will last a long time in memory (Wahyudi et al., 2019). 

The theory of discovery learning was first pioneered by Bruner, namely in the learning 

process of students investigating, controlling objects, asking questions, and direct analysis. 

The basis of hypothesis thinking is that students effectively recognize the idea if the idea is 

obtained through a learning process that begins with researching and discovering. Discovery 

learning is an educational model where a person seeks and finds knowledge by himself. In the 

teaching framework, educators deliver illustrative material that is not directly to the core 

however, students are allowed to search using critical thinking approach methods(Putri et al., 

2020). discovery is part of an instructive practice that incorporates teaching techniques that 

advance dynamic learning, located in the process, guiding oneself, discovering oneself and 

dexterously  

 

Project Base Learning 

Project Based Learning is a learning method that uses projects as a learning medium 

and is considered in line with government regulations. Students are required to explore, 

assess, interpret, synthesize, and information to produce various forms of learning outcomes. 

Educators only act as facilitators. 

A project-based learning approach focuses on the fundamental ideas and principles of a 

topic, involves students in meaningful problem-solving and other tasks give them the 

freedom to design their learning, and ends with the creation of useful and realistic student 

work products. The PjBL model emphasizes learning activities that are relatively lengthy, 

holistic, interdisciplinary, student-centered, and integrated with real-world practices and 

issues, in contrast to traditional learning models, which are typically characterized by short-

duration, isolated classroom practices, and teacher-centered learning activities (Wang, 2022) 

Project-based learning focuses on active learning where students extrapolate authentic 

questions or assignments, develop plans, reflect on evaluating solutions, and generate 

multiple representations of ideas. Blumenfeld places Project Based Learning learning as a 

comprehensive instructional approach that can motivate children to think about what they are 

doing, not just focus on getting it (Smith, 2015). 

 Project-based learning is a learning model that involves a project in the learning 

process. Projects undertaken by learners can be individual or group projects and are carried 
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out within a certain period collaboratively, producing a product, the results of which will then 

be displayed or presented (Smith, 2015). 

 
Table 1. Relevant Research 

No Author Previous Research Results 

 

Similarities to this 

article 

Differences 

with this article 

1 (Amin et al., 

2020) 

Compared to conventional models, the 

PBL model has a greater impact on 

critical thinking ability and 

environmental attitude. Students' critical 

thinking abilities are encouraged to 

develop an environmental mindset 

through the use of problem-based 

learning models in environmental 

problem-solving activities. 

Problem-based 

learning affects 

critical thinking 

skills 

-  

2 (Mulyanto et al., 

2018) 

(1) There are significant differences in 

math learning outcomes between 

students who use the Problem-

Based Learning model and those 

who use the conventional model.  

(2) Mathematical learning outcomes 

differ significantly between 

students with high and low critical 

thinking skills. 

Problem-based 

learning affects 

critical thinking 

skills 

- 

3 (Choi et al., 

2014) 

Despite positive trends, the learning 

outcomes of PBL were not significantly 

different from a traditional lecture in 

this small underpowered study. Larger 

studies are needed to investigate the 

effects of PBL on critical student 

abilities. 

Testing the 

influence of 

problem-based 

learning on critical 

thinking skills 

Problem-based 

learning does 

not have a 

significant effect 

on critical 

thinking skills 

4 (Putri et al., 

2020) 

Discovery learning has been shown to 

improve students' mathematical critical 

thinking skills in the medium category, 

with an average N-gain of 0.53. 

Discovery learning 

affects critical 

thinking skills 

 

- 

5 (Martaida et al., 

2017) 

Students who use the discovery learning 

model have better critical thinking 

abilities than students who use 

traditional learning. Students who use 

the discovery learning model have 

higher cognitive abilities than students 

who use traditional learning methods. 

Discovery learning 

affects creative 

thinking skills 

Discovery 

learning affects 

cognitive ability 

6 (Wahyudi et al., 

2019) 

According to the results of a paired 

sampled test, there were significant 

improvements in the students' mean 

scores in the post-test compared to their 

pre-test. The significant gains indicated 

that discovery-based speaking 

assessments were effective in improving 

students' speaking ability, critical 

thinking, and creativity. 

Discovery learning 

affects critical 

thinking skills 

Discovery 

learning affects 

learning goals, 

speaking skills, 

and creativity 

7 (Maknuunah et 

al., 2021) 

Project-based learning methods 

combined with a design thinking 

approach provide students with a 

holistic and detailed learning method for 

achieving learning objectives. Then, 

because project-based learning methods 

work, it is expected to improve students' 

critical thinking skills. 

Project-based 

learning affects 

critical thinking 

skills 

- 
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8 (Alawi & Soh, 

2019) 

When used effectively by teachers in 

STEM education, the PjBL method can 

improve students' critical thinking skills. 

Finally, the PjBL method can effectively 

improve students' critical thinking skills, 

which is one of the most important 

aspects of STEM education. 

Project-based 

learning affects 

critical thinking 

skills 

- 

9 (Issa & 

Khataibeh, 2021) 

The findings show that  

1) project-based learning and 

problem-based learning affect 

students' creativity and critical 

thinking;  

2) project-based learning and 

problem-based learning have 

different effects on student 

creativity; and  

3) (3) project-based learning and 

problem-based learning have no 

impact on students' critical 

thinking. 

Project-based 

learning and 

problem-based 

learning affect 

critical thinking 

skills 

Project-based 

learning and 

problem-based 

learning affect 

student 

creativity 

10 (Korkmaz & 

Karakuş, 2009) 

 

When compared to the traditional 

learning model, the blended learning 

model contributed more to students' 

critical dispositions and levels; and there 

was a positive correlation between 

student attitudes toward geography 

course and their critical thinking 

dispositions and levels. 

- The blended 

learning model 

affects critical 

thinking skills 

and student 

attitude 

11 (Prayogi et al., 

2018) 

The study's findings demonstrated that 

the CIBL model is feasible due to its 

validity, practicability, and 

effectiveness. This means that the CIBL 

model was successful in promoting 

PTP's CT ability. 

- Critical Inquiry-

Based Learning 

can affect 

critical thinking 

skill ability 

12 (Dehghanzadeh 

& Jafaraghaee, 

2018) 

This study demonstrates how flipped 

classrooms improve nursing students' 

critical thinking abilities. Future 

research should look into the effects of 

flipped classrooms on other aspects of 

nursing education. 

- Flip Class 

Room can affect 

critical thinking 

ability 

 

RESEARCH METHODS 

This scientific study was written using qualitative methodologies and a literature review 

(library research). examines theories and connections or influences between variables found 

in books and journals from both online and print sources, including Mendeley, Scholar 

Google, and other internet sources. 

A literature review should be used consistently with methodological presumptions in 

qualitative research. This means that it must be applied deductively to avoid influencing the 

researcher's questions. The exploratory nature of qualitative research is one of its primary 

justifications (Hasyim & Ali, 2022). 
 

RESULT AND DISCUSSION 

The discussion of this literature review article in the focus on learning models based on 

theoretical studies and pertinent prior research.:  
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1. The Influence of Problem Base Learning on Critical Thinking 

Critical thinking is affected by problem-based learning, Students that participate more 

actively in class learning using the PBL paradigm have high critical thinking skills. The 

problems with their immediate environment can be resolved when the pupils address them in 

their groups. It is a result of the students' diligent efforts to find solutions. Through group 

discussions, the PBL paradigm helps students to learn how to solve problems. It is evident in 

the group's stages of research and investigation. When people attempt to solve problems 

collectively, they can practice and exchange ideas. (Amin et al., 2020) If the elements or 

indications of critical thinking are affected by the problem-based learning process (problem-

oriented, organized-oriented, investigation guide as an individual or group, attainment 

development, and presentation) (formulate the problem, give the argumentation, perform 

deduction, perform evaluation and determine and implement), (Amin et al., 2020). 

The impact of the PBL model on other factors, such as spatial reasoning capacity, 

learning outcomes, students' social sensitivity to the environment, motivation, etc., has to be 

investigated in more detail. The context of qualitative, quantitative, or development research 

can all be used to make recommendations for additional studies.  

Recommendations for candidates, including lecturers and teachers, to adopt the PBL 

model, particularly in problem-solving, as this model can boost students' critical thinking 

abilities and environmental attitudes when solving environmental problems. The researcher 

also suggests collaborating with blended learning or e-learning when using the PBL model in 

the teaching and learning process because the investigation and attainments development 

stage takes a lot of time.  

Problem-based learning affects critical thinking, this is in line with research conducted 

by : (Masek & Yamin, 2011),(Maulidiya & Nurlaelah, 2019) and  (Fadilla et al., 2021). 

 

2. The Effect of Discovery Learning on Critical Thinking 

Discovery learning affects critical thinking, whereas syntax discovery learning (the 

stimulation stage, the problem stateman stage, the data collection stage, the data processing 

stage, the verification stage, and the generalization stage) affects the dimensions or indicators 

of critical thinking (formulate the problem, give the argumentation, perform deduction, 

perform evaluation and determine and implement (Amin et al., 2020). 

To increase critical thinking, the learning process becomes more lively because two-

way communication is established, and students' Active participation makes learning more 

meaningful and powerful. Giving longer time at the data processing stage so that students are 

free to express ideas during discussions, and giving longer time at the verification stage so 

that all groups can present the results of the discussion and present the results of the 

experiment. This positively impacts student learning outcomes, which increase as the 

learning process increases 

the following suggestions are put forward: (1) teachers are expected to use media that 

are appropriate to learning materials so that learning objectives are achieved, and learning is 

more meaningful for students. (2) researchers who wish to carry out this research are advised 

to use pop-up book media with different learning model settings also For other researchers 

who will research critical thinking skills develop instruments that go through validity and 

reliability tests. In the future, innovation will be created from a collaboration between media 

and learning models (Fahmi et al., 2019). 

discovery learning affects critical thinking, this is in line with research conducted by:  

(Fahmi et al., 2019),(Minan et al., 2021), and (Sukartiningsih & Jacky, 2019).   
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3. The effect of project-based learning on critical thinking 

Project base learning affects critical thinking, whereas syntax problem base learning 1) 

introduction and team planning of the project; 2) the initial research phase in terms of 

gathering information; 3) creation, development, initial evaluation of presentation, and 

prototype artifacts; 4) second research phase; 5) Final Presentation Development; and 6) 

publication of product or artifacts (Dimmitt, 2017) affects the dimensions or indicators of 

critical thinking (formulate the problem, give the argumentation, perform deduction, perform 

evaluation and determine and implement), (Amin et al., 2020)).   To improve critical thinking 

by paying attention to project base learning, educators must continue to strive to stimulate 

students to improve critical thinking skills with various relevant learning models (Yerimadesi 

et al., 2019). project-based learning should be sought to be developed in the form of outcome 

seminars and training activities that accommodate students to practice. 

Base Learning projects affect critical thinking, if the problem of base learning is 

perceived well by students, this will be able to improve the quality of critical thinking, 

(Wang, 2022). Individuals who act creatively when presenting their ideas are intimately tied 

to active learning activities. Individual creativity can lead to actions like coming up with 

original ideas and attitudes that determine their learning strategies (fluency). Additionally, 

creative kids typically have intricate interests and are adaptable while solving problems 

(Munandar, 2016).  

Project base learning affects critical thinking, this is in line with research conducted by:  

(Lestari & Ilhami, 2022),(Mutakinati et al., 2018),  and (Dimmitt, 2017). 

 

Conceptual Framework 

In considering this article, keep the following in mind: the problem formulation, 

theoretical studies, pertinent prior research, and explanation of the influence between 

variables.  

 

 

 

 

 

 

  

 

 

 

 

 

 

 
Picture 1. Conceptual Framework 

 

 Based on the conceptual framework image above, problem-based learning, discovery 

learning, and project-based learning affect critical thinking.  Apart from these three variables 

that affect critical thinking, many other variables affect it including:  

a) Blended learning model: (Korkmaz & Karakuş, 2009),(Jou et al., 2016), (Alotaibi, 2013), 

and (Hasanah & Nasir Malik, 2020). 

b) Critical Inquiry-Based Learning: (Prayogi et al., 2018),(Prayogi et al., 2018), and (Wale 

& Bishaw, 2020).  

Discovery 

Learning 

  

 Problem Base 

Learning 

  

Critical 

Thinking Skill 

Project Base 

Learning 
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c) Flip Class Room: (Dehghanzadeh & Jafaraghaee, 2018), (Kurnianto & Haryani, 2020) 

and (Nugraheni et al., 2022).  

d) Digital storytelling: (Dewi et al., 2019),(Yang & Wu, 2012), and  (Chen & Chuang, 

2021). 

e) Numbered Head Together: (Leasa et al., 2020), (Wanah et al., 2021), and  (Rizky Ichwani 

& Novita, 2016). 
 

CONCLUSION AND SUGGESTIONS 

Conclusion 

Based on theory, hypotheses for more research might be developed based on pertinent 

articles and debates: 

1. Problem-based learning affects critical thinking. 

2. Discovery learning affects critical thinking. 

3. Project-based learning affects critical thinking. 

 

Suggestion 

Based on the aforementioned conclusions, it is suggested in this article that numerous 

other factors affect critical thinking in addition to the issues with base learning, discovery 

learning, and project-based learning. As a result, additional research is still required to 

identify these other factors.  in addition to the variable ones examined in this article. Other 

factors include blended learning models, critical inquiry-based learning, flip classrooms, 

digital storytelling, and numbered head together.   
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