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Abstract. Critical thinking is an important skill for graduates in 21st 
century teaching and learning. One of the modern educational 
pedagogies which can be utilized by educators to inculcate students’ 
critical thinking skills and improve student learning effectively is the 
problem-based learning (PBL) approach. The Web of Science, Scopus, and 
ProQuest databases have been used to source published scientific 
literature on this topic and develop themes of critical thinking abilities in 
teaching through PBL for students. This study revealed four major 
themes and nine sub-themes with regards to critical thinking skills in 
teaching in relation to PBL. The major themes consisted of the learning 
environment, content, process, and human capital. The review revealed 
that most of the studies were conducted to understand critical thinking 
skills in problem-based learning. This study found that PBL was a major 
approach used in teaching students, as well as a wide range of other 
techniques that may develop diverse abilities, such as thinking critically 
and creatively, solving problems, collaborating, communicating 
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effectively, and global literacy. This paper also highlights the challenges 
in developing critical thinking among students and identifies topics for 
further research. 

  
Keywords: educational pedagogies, critical thinking skills, problem-
based learning, scoping review, students 
 
 

1. Introduction  
Critical thinking is an important aspect of modern education that should be 
developed and empowered especially in the current fourth industrial revolution 
(4IR) (Wilson & Narasuman, 2020; Boleng et al., 2017; Hidayati et al., 2020), where 
information is in abundance and changes are rapid and radical. Critical thinking 
skills are widely recognized as an essential element in the modern educational 
system and all educators need to implement effective teaching and learning 
approaches to help students develop and strengthen their thinking skills (Moust 
et al., 2019). To think critically, one requires a rational mind with good reasoning, 
as well as the ability to follow logical rules, and scientific reasoning as the best 
foundation for making decisions.  

From Facione’s perspective, one must employ core thinking skills to think 
critically, such as creating inferences, investigating assumptions, making 
deductions or reasoning, making interpretations, and making judgments 
(Hajhosseini et al., 2016). Critical thinking is also perceived as a cognitive skill 
associated with logical analysis and argument evaluations to determine logical 
acts (Alvarez-Huerta et al., 2022; Orakci, 2021; Papp et al., 2014; Stupnisky et al., 
2008). 

The development of critical thinking skills has been regarded as one of the most 
substantial objectives of education for over a century (Jatmiko et al., 2018; 
Suarniati et al., 2019). According to Hsu (2021), in general, there are three parts in 
critical thinking: knowledge (topic knowledge, technique knowledge, self-
knowledge, and environment knowledge); dispositions (logical integrity, logical 
humanity, logical modesty, logical bravery, logical persistence, etc.); and skills or 
abilities. Numerous scholars suggest that critical thinking consists of interpreting, 
analyzing, synthesizing, concluding, evaluating information, explaining, and self-
regulation (Wale & Bishaw, 2020), which are achieved through observation, 
experience, reasoning, or communication (Piawa, 2010; Ulger, 2018). Critical 
thinking is also related to cognitive skills because it involves problem-solving 
activities; understanding interactions of factors that influence the outcomes; and 
calculating various possibilities and scenarios to make the right decision (Erikson 
& Erikson, 2019). Additionally, critical thinking is also related to other abilities, 
such as scientific communication, students’ self-confidence, and motivation (Hu 
et al., 2016).  

As stated by Saputro et al. (2020), PBL approaches should be used by educators to 
develop critical thinking abilities among students. Considering the definition of 
critical thinking, the objective of this scoping review is to analyze the published 
scientific literature related to critical thinking skills development among students 
using PBL. From this comprehensive review, a map of emerging patterns related 
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to research in the topic of critical thinking skills development among students has 
been constructed.  

1.1 PBL and Critical Thinking Skills 
According to Scott (2017) and Hmelo-Silver (2004), PBL was derived from the 
experiential learning theory; a theory that can help bridge the gap between 
education and employment. This theory explains how students can develop 
analytical skills through problem-solving. In other words, educators will 
rejuvenate students’ intelligence through the process of finding solutions to 
problems or scenarios which involve the interaction of multiple factors that need 
to be taken into account when making decisions. This idea is parallel to the 
concept of scaffolding based on the constructivism learning theory outlook 
(Dolmans, 2019; Hmelo-Silver, 2004). In relation to this, researchers believe that 
with the utilization of PBL-based modules, students can invigorate their thinking 
and problem-solving skills and improve their academic performance (Yew & Goh, 
2016). An empirical study regarding the effectiveness of PBL Newtonian laws 
topic by Loyens et al. (2015) revealed that students who were involved in PBL 
achieved higher academic performance than those from traditional learning 
groups. Furthermore, PBL is a multi-level learning approach that includes 
relevance and complexity while improving critical and analytical thinking, as well 
as providing opportunities for self-assessment and continual growth (Caspary & 
Wickstrom, 2017).  

In essence, the PBL process takes place in groups, and independent learning 
provides new information (Scott, 2017; Hmelo-Silver & Barrows, 2008; O’Grady, 
2012; Barrow et al., 2002). Problems are presented before applied learning takes 
place in problem-based learning. Students must formulate an understanding of 
the problem and perform investigations to come up with answers or solutions 
(Saputro et al., 2020). During the investigation, students need to relate the 
concepts learnt in the subject and apply their understanding of the concepts to 
solve the problem. According to Overton and Randles (2015), PBL is important 
because it allows students to think critically and solve unstructured real-world 
situations.  

Previous empirical studies have focused more on the impact of critical thinking 
skills in a variety of subjects, such as geography (Amin et al., 2020), biology 
(Boleng et al., 2017), medical (Foo et al., 2021), sport, and exercise psychology 
(Heaviside et al., 2018), dental (Oderinu et al., 2020), engineering ethics (Hsu, 
2021) and others. They also claimed that the PBL paradigm has a greater impact 
on critical thinking skills in terms of intellectual stimulation than traditional 
approaches. Moreover, using PBL, students can connect and synthesize each idea 
within a real-world scenario.  

The world has experienced great challenges with the coronavirus pandemic 
(COVID-19) of unparalleled magnitude beginning the first half of 2020. Educators 
used creative methods such as online lectures, tutorials, and webinars to sustain 
the learning process whilst students stayed at home. COVID-19 transformed the 
education process, with the result that PBL methods were adapted for online 
distance learning to promote students’ critical thinking skills (Chan et al., 2022; 
Chia et al., 2021). As discovered by Hidayati et al. (2020), online tools, such as 
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digital mind maps can enhance students' critical thinking, as well as improve 
knowledge dissemination. PBL methods in educational pedagogies can improve 
graduates' soft skills, such as self-awareness, commitment, adaptability, behavior, 
courage, humanity, trustworthiness, consciousness, management, problem-
solving, risk-taking, self-discipline, organizational awareness, as well as critical 
thinking abilities (Suryanti & Supeni, 2019).  

In some studies, such as Lisniandila et al. (2019), it was found that PBL may not 
be very effective in developing critical thinking skills when students are 
accustomed to conventional methods, especially in science subjects. However, 
recent developments in science education at a tertiary level has seen a greater 
implementation of PBL as a student-centered active learning model, especially in 
medicine (Foo et al., 2021), nursing science (Boleng et al., 2017; Hidayati et al., 
2020; Saputro et al., 2020), mathematics and engineering (Hsu, 2021). 
Nevertheless, research studies on PBL in the social sciences published in high-
impact journals are relatively scarce in the Web of Science, Scopus, and ProQuest 
databases as compared to pure sciences. As such, Ulger (2018) suggested that 
future research should explore the adoption of PBL method in a variety of 
educational disciplines to understand how it enhances students’ critical thinking 
skills, as well as their creative thinking. This call has promoted more research into 
the application of PBL in social sciences curricula, such as economic studies 
(Corral-Lage et al., 2021), Islamic studies (Hashim & Samsudin, 2020), visual arts 
(Ulger, 2018), civic education (Suarniati et al., 2019), and counselling studies 
(Suryanti & Supeni, 2019).   

Based on the surge of interest to explore the application of PBL in educational 
pedagogies to advance students’ critical thinking, and the limited evaluative work 
in the social sciences literature, it is crucial to examine PBL in various educational 
disciplines with various student populations to determine the effectiveness of this 
pedagogical approach. Therefore, the objective of this study has been to produce 
an extensive mapping of themes related to problem-solving education and critical 
thinking skills in social sciences for the reference of future research. 

2. Material and Method  
A scoping review is a knowledge synthesis that examines the scope and character 
of research efforts with respect to a certain issue through the mapping of main 
concepts, themes, and main references, and can be established as a kind of 
evidence for a certain area of knowledge (Armstrong et al., 2011; Rumrill et al., 
2010; Ramdan et al., 2021). This type of literature evaluation is specifically 
beneficial for specialized topics that have not been fully explored previously 
(Ganann et al., 2010). Furthermore, a scoping review has more flexibility than a 
typical systematic review or meta-analysis since it may account for a wide range 
of relevant literature and studies employing various techniques, which is not 
possible in a traditional review (Peterson et al., 2016; Arksey & O'Malley, 2005).  

This scoping review applied the five-stage process which was outlined by Arksey 
and O'Malley (2005) and later expanded by Levac et al. (2010) to: (1) identify 
research questions; (2) identify relevant studies; (3) remove redundant articles; (4) 
chart the data; and (5) collate, summarize, and report the results. 
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The first stage involves the identification of the research questions. Two research 
questions are proposed for this scoping review. Firstly, what is the current state 
of the scientific literature on developing students’ critical thinking skills using 
PBL? Secondly, what are the emerging themes in PBL for improving critical 
thinking abilities?  

The second stage revolves around the identification of relevant studies. After identifying 
our research questions, a list of search terms was generated to characterize 
elements of improving critical thinking skills in teaching and PBL application 
among students, which have been shown in Table 1. Several types of search and 
retrieval trials were conducted across three interdisciplinary academic databases 
to refine search phrases (Web of Science, Scopus, and ProQuest). 

The third stage involves screening to remove redundant articles. Table 2 shows several 
inclusion and exclusion criteria. Only research articles were selected since articles 
offer a more rigorous analysis of the subject and most studies are published in 
proceedings. Hence, the primary source of analytical evidence was research 
articles. However, articles on systematic review, meta-synthesis, meta-analysis, 
chapters in books, and newspapers were also excluded from the study. In terms 
of language, English articles published between 2016 and 2021 were included. To 
focus on PBL as a teaching pedagogy for social sciences, articles from medical 
engineering, computer science, energy, psychology, and decision sciences were 
not selected to avoid irrelevant articles or proceeding papers.  

The fourth stage involves the data extraction or charting the data. Specifically, the data 
collected were summarized using the Microsoft Excel application to assist in the 
thematic and comparative analysis. The author’s details, publication year, 
research method, constructs or variables, results, and themes have been included 
in Table 3. 

Finally, the fifth stage entails gathering, summarizing, and reporting the findings. At 
this stage, common themes and conclusions from the publications were 
determined. Other important details, such as the origin of the study, publication 
year, and any other significant documentation, were also discussed at this stage. 

Table 1: The search strings 

Database search string 

Web of 
Science 

All fields  
"problem-based learning" OR "active learning"  

AND  
"education" AND "critical thinking skill"  

OR 
"analytical thinking skill" 

Scopus 

TITLE-ABS-KEY "problem-based learning"  
OR 

"active learning"  
AND   

"education" AND "critical thinking skill"   
OR 

 "analytical thinking skill"  
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ProQuest 

"problem-based learning"  
OR 

"active learning" AND "education"  
AND 

"critical thinking skill"   
OR 

"analytical thinking skill"  

Table 2: The inclusion and exclusion criteria 

Criterion Eligibility Exclusion 

Literature  Journal (research articles) 

Systematic review, meta-
synthesis, meta-analysis, 
chapters in books, and 
newspapers 

Language English Other than English 

Timeline 2016 – 2021  Earlier than 2016 

Subject 
area 

Economics, Econometrics, 
Finance, Business, 
Accounting, Management 
and, Social Sciences  

Other than Economics, 
Econometrics, Finance, 
Business, Accounting, 
Management and, Social 
Sciences 

 

3. Findings  
The database search extracted 884 articles based on the above-mentioned search 
techniques. Due to duplication, 77 of these articles were omitted from the initial 
list. A total of five hundred papers were then excluded based on the title and 
abstract due to methodology, publication type, language, timeline, and subject. 
After a thorough analysis of the remaining 307 papers, 287 were eliminated due 
to apparent irrelevancy to the scoping study's objective. Only 20 publications were 
selected after a thorough selection process based on the Preferred Reporting Items 
for Systematic Review, which is known as PRISMA, adapted by Moher et al. 
(2015) (See Figure 1). 
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Figure 1: PRISMA flow diagram of the study selection process 

Additionally, the selection of articles was limited to quantitative, qualitative, and 
mixed empirical studies from journal articles published during a six year period. 
Firstly, conference proceedings were excluded due to a lack of systematization 
and openness because of conventional evaluations (Hodgkinson & Ford, 2014). 
Secondly, research on a specific issue that has been conducted for at least six years 
shows the stability of the subject (Kraus et al., 2020). As a result, it was pertinent 
for this study to select high-quality articles within the recent six year period to 
perform a scoping review. 

3.1 Main Findings 
Table 3 highlights the twenty articles which were selected based on the required 
criteria as mentioned. Basically, there were fifteen quantitative studies (Carvalho, 
2016; Foo et al., 2021; Garnjost & Lawter, 2019; Geitz et al., 2016; Hashima & 
Samsudin, 2020; Hidayati et al., 2019, 2020; Lisniandila et al., 2019; Oderinu et al., 
2020; Saiful et al., 2020; Saputra et al., 2019; Saputro et al., 2020; Suarniati et al., 
2019; Ulger, 2018; Yağcı, 2018); three qualitative studies (Blackburn, 2017; 
Heaviside et al., 2018; Suryanti & Supeni, 2019); and two mixed method studies 
(Ioannou et al., 2016; Ismail et al., 2018).  

The majority of the studies (n=8) were conducted in Indonesia (Hidayati et al., 
2019, 2020; Lisniandila et al., 2019; Saiful et al., 2020; Saputra et al., 2019; Saputro 
et al., 2020; Suarniati et al., 2019; Suryanti & Supeni, 2019), followed by the United 
Kingdom (n=3) (Geitz et al., 2016; Heaviside et al., 2018; Ioannou et al., 2016), 
Turkey (n=2) (Ulger, 2018; Yağcı, 2018) and Malaysia (n=2) (Hashima & Samsudin, 
2020; Ismail et al., 2018). In addition, just one study on PBL (n=1) has been 
conducted in the United States (Garnjost & Lawter, 2019), Germany (Blackburn, 
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2017), Portugal (Carvalho, 2016), Hong Kong (Foo et al., 2021), and Nigeria 
(Oderinu et al., 2020) respectively. 

Furthermore, nine subthemes were identified under four major headings from the 
scoping review. The major headings are human capital, learning environment, 
process, and content. Firstly, in terms of human capital, the problems were mostly 
focused on the student's attitude and conduct (Geitz et al., 2016; Yağcı, 2018) in 
the learning environment. Secondly, the learning environment addressed the key 
problems in PBL application such as the difficulty in communication linked to 
PBL dynamics (Heaviside et al., 2018) and the initiative to promote individual 
learning (Ismail et al., 2018; Hidayati et al., 2019), which justified its effective 
usage. Thirdly, processes discussed in recent studies included the definition of 
educational objectives and goals; awareness of constructivist pedagogy and its 
effects on the learning strategy; the stimulation of student regulation and self-
efficiency through continuous feedback (Blackburn, 2017); and the coordination 
of projects carried out by student teams (Saputro et al., 2020). The final main 
heading encompassed issues related to the sharing of information and references 
to the learning environment, and the development of unconventional teaching 
materials to support PBL (Suarniati et al., 2019; Hashima & Samsudin, 2020), as 
well as the requirement for multiple interconnected courses (Oderinu et al., 2020), 
many of which go beyond course planning, in order to effectively solve problems.  
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Table 3:  Data charting form  

Publication 
and Research 

Method 
Aim 

Construct/ 
Variables 

Results Theme 

Garnjost and 
Lawter (2019) 
 
Quantitative 
study 

To determine 
whether student-
centered 
pedagogies are 
better than 
instructor-
centered 
pedagogies in 
relation to 
perceived 
learning 
outcomes and 
student 
satisfaction. 

Independent: 
problem-solving, 
self-directed 
learning, 
knowledge 
acquisition, critical 
thinking, student 
satisfaction. 
Dependent: 
student-focused 
teaching style 
rather than 
instructor-focused 
teaching style. 

When compared to 
the lecture method, 
PBL had no effect on 
critical thinking or 
self-directed 
learning. 
Additionally, there 
were no significant 
differences in 
perceived learning 
outcomes between 
other pedagogies 
and the lecture 
method. Student 
satisfaction was 
higher in PBL. 

Perceived 
learning's 
impact on 
satisfaction 

Ulger (2018)  
 
Quantitative 
study 

To assess the 
effect of PBL on 
the creative and 
critical thinking 
skills of learners. 

Independent: 
creative thinking, 
critical thinking, 
disposition, 
inventory. 
Dependent: 
between subjects.  

PBL can assist 
students with non-
routine problem-
solving by 
improving creative 
thinking.  

PBL on 
critical 
thinking 
skills 

Ismail et al. 
(2018) 
 
Mixed method 
study 

To assess the PBL 
environment’s 
integration into 
the process of 
designing and 
developing 
mobile 
applications for 
learning scientific 
terms and 
explore how the 
app helps 
students to think 
critically. 

Independent:  
apps for learning 
scientific terms. 
Dependent: critical 
thinking skill. 

A positive effect 
could be seen on the 
students’ critical 
thinking with the 
usage of the app. 
Qualitative analysis 
data covered four 
features in the app 
that enable students 
to enhance their 
critical thinking 
skills. 

PBL on 
critical 
thinking 
skills 

Yağcı (2018) 
 
Quantitative 
study 

To assess the 
effect of learners’ 
study approaches 
on their attitudes 
towards 
programming 
and academic 
achievement in 
online PBL. 

Independent: 
attitudes toward 
programming, 
academic 
achievement. 
Dependent:  
online PBL 

Learners who 
adopted the ‘‘deep’’ 
study approach 
were more 
successful than 
those who adopted a 
‘‘superficial’’ 
approach. The PBL 
application affects 
the learners’ 
attitudes positively 
toward 
programming, but 
the study approach 
did not significantly 
affect learners’ 
attitudes toward 
programming. 

PBL on 
attitude 
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Heaviside et 
al. (2018) 
 
Qualitative 
study 

To analyze the 
role of PBL in 
developing 
employability 
skills. 

 

PBL played a major 
role in developing 
employability skills 
such as teamwork, 
communication, and 
interpersonal skills, 
critical and creative 
thinking, and 
flexibility. 

PBL in the 
developmen
t of generic 
skills 

Hidayati et al. 
(2019) 
 
Qualitative 
study 

How is the 
adoption of PBL 
in university 
aligned to the 
eLearning 
environment? 

 

Feedback from 
students was very 
positive. The 
students commented 
on its realism and on 
how they enjoyed 
the simulation of an 
online problem. 
Nonetheless, major 
challenges were met 
in the 
implementation 
which required 
several support 
across the 
organization. 

PBL in a 
virtual 
learning 
context 

Carvalho 
(2016) 
 
Quantitative 
study 

To assess the 
effectiveness of 
PBL in 
inculcating 
transferable 
skills. 

Independent: 
positive assessment 
experience, 
subscribing 
assessment rules, 
defining teamwork 
rules, problems 
with teamwork, 
problems in 
managing time, 
interaction with the 
tutor, problems 
with the host 
company, 
understanding how 
organizations 
work, imagining 
future professional 
life. Dependent: 
satisfaction, skill 
development. 

PBL implementation 
had a direct effect on 
satisfaction and skill 
development. The 
factors concerning 
the assessment 
experience and 
assessment rules 
contribute only 
towards student 
satisfaction. In 
addition, interaction 
with the tutor, 
problems with the 
company, and being 
able to imagine a 
professional future 
directly affect skills 
development.  

PBL in the 
developmen
t of generic 
skills 

Geitz et al. 
(2016) 
 
Quantitative 
study 

To explore the 
relationship 
between self-
efficacy, learning 
behavior, and 
performance of 
students. 

Independent:  
self-efficacy, 
learning behavior, 
sustainable 
feedback. 
Dependent: 
performance 
outcomes. 

Surface learning 
showed a negative 
effect on 
performance 
outcomes. However, 
self-efficacy had a 
positive influence. 
Deep learning was 
found to be a strong 
indicator of self-
efficacy. The 
experimental group 
and the control 

PBL on 
learning 
behavior 
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group showed 
significant gains in 
self-efficacy and 
surface learning.  

Foo et al. 
(2021) 
 
Quantitative 
study 

To compare the 
performance of 
learners using 
distance learning 
PBL tutorials and 
students using 
the conventional 
face-to-face 
approach. 

Independent: 
distance learning, 
face-to-face 
approach. 
Dependent: 
learners’ 
performance 

The distance 
learning group had 
significantly lower 
scores than the face-
to-face approach 
group particularly in 
participating, 
communicating, 
preparing, critical 
thinking, and group 
skills. 

PBL on 
critical 
thinking 
skill 

Saiful et al. 
(2020) 
 
Quantitative 
study 

To assess the PBL 
model on 
learners’ critical 
thinking skills 
and 
environmental 
attitude. 

Independent:  
PBL model. 
Dependent: 
learners’ critical 
thinking skills, 
learners’ 
environmental 
attitude. 

The PBL model 
showed significant 
influence on 
learners’ critical 
thinking skills. It 
also had a 
significant influence 
on learners’ 
environmental 
attitudes. PBL 
showed a higher 
impact on critical 
thinking skills and 
environmental 
attitudes than the 
conventional 
learning model. 

PBL on 
critical 
thinking 
skill 

Oderinu et al. 
(2020) 
 
Quantitative 
study 

To evaluate the 
perceptions of 
PBL compared to 
the conventional 
lecture method. 

Independent:  
PBL, traditional 
teaching. 
Dependent: 
teaching method.  

A significant 
difference could be 
seen between PBL 
and conventional 
teaching methods 
for all the perceived 
factors. The mean 
score for most of the 
perception items is 
higher in the PBL 
method as 
compared to 
conventional 
teaching.  

Instructional 
approach to 
critical 
thinking 
skills 

Hidayati et al. 
(2020) 
 
Quantitative 
study 

To determine the 
correlation 
between critical 
thinking and 
knowledge 
acquisition in the 
implementation 
of digital mind 
maps-PBL. 

Independent: 
critical thinking. 
Dependent: 
knowledge 
acquisition. 

There was a 
correlation between 
critical thinking and 
knowledge 
acquisition. The 
conclusion was that 
digital mind maps-
PBL strategies can 
be applied to 
promote learners’ 
critical thinking, 
which may cause 
improvement in 

PBL on 
critical 
thinking 
skills 
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learners’ knowledge 
acquisition. 

Hashima & 
Samsudin 
(2020) 
 
Quantitative 
study 

To identify the 
perceptions of 
selected public 
universities 
lecturers on the 
implementation 
of PBL. 

Independent: 
satisfaction with 
the implementation 
of PBL, 
improvement of 
learners’ soft skills 
through PBL, 
effective 
implementation of 
PBL by the lecturer, 
suitability of 
implementing PBL.  
Dependent:  
Islamic studies' 
courses. 

The use of PBL in 
public institutions 
indicates a positive 
attitude toward 
learning. Lecturers 
view PBL positively 
because they can 
relate classroom 
learning to real-life 
situations. 

Perceived 
learning's 
impact on 
satisfaction 

Saputro et al. 
(2020)  
 
Quantitative 
study 
 

To explore effects 
of PBL on trainee 
teachers’ self-
efficacy and 
critical thinking.  

Independent:  
self-efficacy scales, 
critical thinking. 
Dependent: 
experimental, 
control groups.  

PBL was more 
effective than 
traditional learning 
in increasing self-
efficacy and critical 
thinking of trainee 
teachers.  

Self-
efficiency 
through PBL 

Saputra et al. 
(2019) 
 
Quantitative 
study 

To assess the 
effectiveness of 
collaboration of 
jigsaw and PBL 
model in 
developing 
learners’ critical 
thinking skills. 

Independent: 
collaboration of 
jigsaw and PBL 
model. Dependent: 
critical thinking 
skills. 

The usage of the 
collaboration of 
jigsaw and the PBL 
models showed 
significant results in 
developing learners’ 
critical thinking 
skills. 
 
 

PBL on 
critical 
thinking 
skills 

Suarniati et al. 
(2019) 
 
Quantitative 
study 

To compare the 
impact of PBL 
and traditional 
learning methods 
on critical 
thinking skills. 

Independent: 
critical thinking 
skills.  
Dependent: 
conventional 
learning strategy 
implementation. 

There was a 
significant difference 
between the effects 
of PBL and 
traditional learning 
approach on the 
critical thinking 
skills of vocational 
school students in 
civic education 
subjects. 

Instructional 
approach to 
critical 
thinking 
skills 

Hidayati et al. 
(2019) 
 
Quantitative 
study 

To analyze the 
relationship 
between critical 
thinking and 
creativity skills 
through the 
integration of 
PBL and the 
digital mind 
maps learning 
model.  

Independent: 
critical thinking. 
Dependent: 
creativity. 

A significant 
relationship could 
be seen between 
critical thinking and 
creativity. To 
conclude, the 
integration of PBL 
and the digital mind 
maps model is an 
alternative approach 
to empower the 
learners’ critical 
thinking and 
creativity.  

Integrated/b
lended PBL 
for critical 
thinking 
skills and 
creativity 
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Lisniandila et 
al. (2019) 
 
Quantitative 
study 

To assess the 
effect of PBL 
teaching 
approach and 
direct instruction 
approach on 
learners’ critical 
thinking skills. 

Independent:  
PBL teaching 
method, direct 
instruction method. 
Dependent: 
students’ critical 
thinking skills.  

A critical thinking 
skills gap was 
discovered between 
the learners using 
PBL and those using 
the direct instruction 
approach. The PBL 
group had a higher 
average critical 
thinking skills score 
(post-test) as 
compared to the 
direct instruction 
method group’s 
scores. 

Instructional 
approach to 
critical 
thinking 
skills 

Suryanti & 
Supeni (2019) 
 
Qualitative 
study 

Ways to improve 
learners’ soft 
skills through 
PBL to develop 
superior human 
resources. 

- 

PBL in education 
can improve 
learners’ soft skills 
to develop strong 
human resources. 

PBL in the 
developmen
t of generic 
skills 

Ioannou et al. 
(2016) 
 
Mixed method 
study 

Using PBL in a 
multi-model, 
technology-rich 
classroom and 
presentation of 
evaluation data 
on students’ 
technology 
adoption 
experience while 
engaging in PBL. 

Independent: 
communication 
and interaction, 
reflection, 
perceived learning, 
satisfaction, 
frustration. 

The learners were 
positive about the 
learning 
environment. 
Furthermore, 
quantitative content 
analysis of Facebook 
users demonstrated 
how the physical 
and digital tools in 
the environment, 
combined with 
Facebook's 
capability as a 
recordkeeping and 
communication tool, 
played an important 
role in the PBL 
process. 

PBL in the 
developmen
t of generic 
skills 

4. Discussion 

The PBL approach has helped in the creation of soft skills such as critical thinking, 
problem-solving, self-directed learning, the ability to adapt, communication 
skills, interpersonal skills, and teamwork skills. These skills have been grouped 
together as two categories of higher-level skills, namely intellectual and 
cooperative abilities (Meister, 2020). The COVID-19 pandemic has caused many 
changes in the modern world. All these require new attitudes and behaviors 
which can shape our lives, such as developing the ability to learn through 
problem-solving (Bird, 2020) in PBL and engaging with topics that build critical 
thinking skills. 

The aims of PBL, as discussed by Barrows and Tamblyn (1980), are relevant 21st 

century teaching and learning. This is because the aims are in line with the list of 
skills needed by today’s students. Zmuda (2009) identified the following essential 
21st century skills: (a) critical thinking, (b) problem solving, (c) collaborative skills, 
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(d) effective communication, and (e) global literacy. The skills mentioned are 
related to and in line with the PBL aims as stated by Barrows and Tamblyn (1980). 
The challenge is to upgrade skills and learning in the current situation, and to 
develop graduates who can fulfil the human resource requirements within a 
globalized world based on technology. The PBL approach is a very appropriate 
method to achieve this.  

Moreover, the scoping analysis shows that most of the current research on critical 
thinking skills in PBL teaching can be classified into four key categories. In a PBL 
setting, human capital extends beyond the roles of teacher and student (Geitz et 
al., 2016; Yağcı, 2018). This is because PBL requires the involvement of both 
parties, thus fostering a positive learning environment through the 
implementation of projects developed by students under the guidance of the 
teacher, who serves as tutor and facilitator. As mentioned by Hidayati et al. (2019, 
2020) and Ioannou et al. (2016), it is nearly impossible to discuss the learning 
environment in the PBL method without mentioning collaboration. It is therefore 
crucial to highlight that PBL allows more rigorous and regulated processes 
through the collaborative work and multifunctional teams, which necessitates the 
use of more complex management processes and extra attention to working group 
creation.  

In recent years, a review of the studies revealed a particular interest in the 
processes involved in the PBL environment, particularly the student evaluation 
process for technical and soft skills (Blackburn, 2017). In this context, it is critical 
to support the development of students’ self-efficiency by establishing methods 
that motivate them to regulate and take responsibility for their learning (Saputro 
et al., 2020). More evidence on teaching and learning processes shows that the use 
of active learning methods and technology is highly useful in adding dynamism 
to the setting (Shi et al., 2019; Coorey, 2016). The objective of PBL is not to produce 
material in a normal sense; the teacher becomes the curator of the learning 
material by choosing acceptable subjects for the educational proposal, screening 
excellent information and references, and constructing a content base to achieve 
the learning objectives.  

Figure 2 shows an overview of the theme that has been adapted from the overall 
findings. 
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Figure 2: Framework on improving critical thinking skills in students using PBL 
teaching methods 

5. Implications of the Study 

This scoping review recommends that PBL is grounded in the key ideologies that 
are common to many theories of teaching and learning that can guide how PBL is 
executed in all educational programs. The ability to think through a problem 
should be the outcome of learning, and therefore problem-solving abilities must 
be learned (Sari et al., 2021). The approach encourages successful life-long 
learning and language acquisition, whereby learners start to see how the 
knowledge they learnt helps them to solve problems in life and become life-long 
learners. PBL develops self–directed learning skills for learners. Using this 
approach, learners work in a group to brainstorm the problem in an assignment; 
they define the problem and then clarify what they know and do not know about 
the material. Familiarizing PBL principles in the context of national culture and 
local educational institutions, as well as taking into consideration the 
characteristics of students and teachers, is vital for long-term implementation 
(Sabah & Du, 2018). 

The advantages of PBL have made this approach increasingly popular for many 
years (Md. Zabit et al., 2021). Despite the emergence of new norms following the 
COVID-19 pandemic, PBL plays a major role in relating theory and practice by 
involving students in the problem-solving process through simulation of the 
actual environment. The COVID-19 pandemic has pushed for more significant 
teaching and training to address needs in the workplace and society in all sectors. 
This professional development has always been unique regarding its academic 
approach in teaching and learning, as well as its training approach, where 
knowledge and skills are developed through ‘learning by doing’ (Miester, 2020). 
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6. Limitation and Recommendation  
Even though this study only looked at a restricted number of articles from the 
Web of Science, Scopus, and ProQuest databases, the trend suggests that an 
increase in the number of publications is imminent. This is because the topic of 
strengthening critical thinking skills in teaching through PBL has recently gained 
a lot more attention and concern from researchers. A wider range of data can be 
explored by searching databases such as Sage, Springer, Science Direct, and 
Taylor Francis. As suggested by Petrosino et al. (2002), future researchers can 
employ systematic literature reviews that can be defined as finding, integrating, 
and evaluating all accessible data produced in qualitative and quantitative studies 
to offer an observationally determined answer to a research inquiry. As a result, 
future research studies related to improving critical thinking skills in teaching 
through PBL may include more database resources. According to the findings of 
this study, future research may focus on in-depth investigations of PBL in the 
context of management learning experiences, problem-solving abilities, and 
practice-based education. 

7. Conclusion 
This research confirms that there are several options and techniques for enhancing 
critical thinking abilities in students through PBL. Based on the data examined, 
the PBL method in education enhances students' team involvement and learning 
capacity, provides opportunities to practice skills, educates professionals with a 
holistic vision, improves critical thinking, and increases capacity to deal with 
different market conditions. However, some issues were discovered in the 
formulation of problems, the high cost of a learning environment that is 
compatible with labor market realities, the development of non-traditional 
content, the definition of educational objectives, and their monitoring through 
assessment processes. This scoping review identifies four main themes and nine 
sub-themes related to the improvement of critical thinking skills in teaching 
through PBL. More comprehensive research is required to further investigate the 
impacts of PBL on student performance outcomes, especially in the social sciences, 
as well as performance in both academic and professional situations. 
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