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Summary
This article examines Project and Problem-Based Learning (PBL) as an innovative approach to developing skills 
in the 21st century. ABP, by breaking with the traditional teaching model, places the student at the center of the 
learning process, stimulating autonomy, critical thinking, creativity and collaboration. The study discusses the 
definition, characteristics and history of PBL, highlighting its relevance in the current context of rapid 
technological and social transformations. Furthermore, the article explores 21st century skills, classifying them 
as cognitive, socio-emotional and technological, and emphasizing their importance for academic and 
professional success and for the exercise of citizenship. The relationship between PBL and the development of 
these skills is analyzed based on studies and evidence, demonstrating the potential of PBL to prepare students 
for the challenges of the future.
Key words:problem-based learning, 21st century skills, active methodology, personalization of 
teaching.

Abstract
This article analyzes Problem-Based Learning (PBL) as an innovative approach to developing skills for the 21st 
century. PBL, by breaking away from the traditional teaching model, places the student at the center of the 
learning process, stimulating autonomy, critical thinking, creativity, and collaboration. The study discusses the 
definition, characteristics, and history of PBL, highlighting its relevance in the current context of rapid 
technological and social transformations. In addition, the article explores the skills of the 21st century, 
classifying them as cognitive, socio-emotional, and technological, and highly important for academic and 
professional success and for the exercise of citizenship. The relationship between PBL and the development of 
these skills is analyzed based on studies and evidence, demonstrating the potential of PBL to prepare students 
for the challenges of the future.
Keywords:problem-based learning, 21st century skills, active methodology, personalized learning.

1. Introduction

Education in the 21st century faces the challenge of preparing students for a world in constant 
transformation, marked by globalization, technology and the need for constant adaptation. The 
knowledge society, driven by the digital revolution, requires individuals capable of continuous learning, 
thinking critically and creatively, collaborating with others and using technologies in an ethical and 
responsible way. In this context, the traditional teaching model, based on the transmission of 
standardized information to all students, is increasingly inadequate and ineffective.

The personalization of teaching emerges as a response to this demand for more individualized and 
relevant education for each student. This approach, which contrasts with the traditional “one size fits all” model, 
seeks to adapt the teaching-learning process to individual needs, interests and characteristics.

duals of each student, maximizing their learning and development potential. Personalizing teaching is 
not just about offering different activities and resources for each student, but rather about creating a 
learning environment that respects and values   each student's individuality, providing them with 

opportunities to explore their interests, develop their skills and to build your own knowledge.

Educational technologies, in turn, play a fundamental role in this process of personalizing 
teaching. Tools such as adaptive platforms, intelligent tutoring systems, virtual reality, 
augmented reality and gamification offer a range of possibilities to adapt teaching to needs.
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individual needs of each student. These technologies allow students to learn at their own pace, 
explore their interests, receive individualized feedback, and access resources and activities that meet 
their specific needs. Additionally, educational technologies can facilitate communication and 
collaboration between students and teachers, creating a more interactive and engaging learning 
environment.

This article aims to analyze the relationship between the personalization of teaching and educational 
technologies, exploring the theories that underlie this approach and the practices that make it possible. To this end, 
qualitative bibliographical research will be carried out, based on scientific articles, books and other relevant sources, 
which address the topic of personalization of teaching and educational technologies. The research will seek to 
identify the main theories and authors that support the personalization of teaching, the educational technologies 
most used to personalize teaching and the challenges and opportunities of personalizing teaching in the digital era.

The relevance of this study lies in the need to understand how the personalization of teaching, 
mediated by educational technologies, can contribute to improving the quality of education and to the 
development of essential skills for the 21st century, such as critical thinking, creativity, collaboration and 
communication. Personalizing teaching, by taking students' individual differences into account, can 
increase engagement, motivation and academic performance, in addition to promoting the development 
of important socio-emotional skills, such as autonomy, responsibility and self-esteem.

Furthermore, the research seeks to identify the challenges and opportunities of personalizing 
teaching in the digital age. The implementation of large-scale personalization of teaching requires 
investments in technological infrastructure, teacher training and the development of adapted teaching 
materials. The issue of privacy and security of student data is also an important challenge that needs to be 
addressed. However, educational technologies also offer opportunities to overcome these challenges, 
such as developing accessible online learning platforms and creating communities of practice that 
promote the exchange of experiences and collaborative learning among teachers.

This article seeks to contribute to the debate on the personalization of teaching and educational technologies, 
offering a critical and reflective analysis on the topic, based on a solid theoretical framework and empirical evidence. 
The research seeks to provide support for the formulation of public policies and pedagogical practices that promote a 
more equitable, inclusive and effective education, which prepares students for the challenges of the 21st century and 
which contributes to the construction of a more just and sustainable society.

2. Project and Problem-Based Learning (PBL):
2.1 Definition and Characteristics

Problem-Based Learning (PBL), as an active teaching methodology, revolutionizes traditional classroom 
dynamics, placing the student at the center of the learning process and challenging them to face real and 
complex problems. This innovative approach, which moves away from the transmissive teaching model, in 
which the teacher is the holder of knowledge and the student is a mere passive receiver, encourages student 
protagonism, encouraging them to seek solutions, research, experiment and collaborate with your peers.

PBL is characterized by a series of elements that distinguish it from other teaching methodologies. 
First, learning is active and collaborative, meaning that students not only absorb information but actively 
engage in knowledge construction, working as a team to solve problems and develop projects. This 
interaction between students promotes the exchange of ideas, the discussion of different perspectives 
and the development of socio-emotional skills, such as communication, collaboration and empathy.

Secondly, ABP focuses on problem solving and project development. The problems 
presented to students are real and relevant, related to their daily lives and interests. This 
contextualization of learning makes it more meaningful and motivating for students, who feel 

challenged to find solutions to problems that really matter. Project development, in turn, 
allows students to apply theoretical knowledge in practical situations, developing skills such as 
planning, organization, time and resource management, and presentation of results.

Thirdly, ABP values   student autonomy in the search for information and solutions. Students are not 
mere receivers of information, but active researchers, who seek information from various sources, such as 
books, articles, videos, websites and interviews with experts. This autonomy stimulates the development
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development of critical thinking and analytical skills, as students need to evaluate the quality and 
reliability of the information they find, and select those that are most relevant to solving the problem.

Fourthly, the teacher assumes the role of facilitator and guide in PBL. He is not the holder of 
knowledge, but a guide who helps students on their learning journey. The teacher provides students 
with the tools and resources necessary to solve the problem, encourages discussion and reflection, 
and offers constructive feedback on student performance. This teacher's stance promotes students' 
autonomy and responsibility for their own learning, encouraging them to seek creative and 
innovative solutions.

Finally, assessment in PBL is formative and continuous. The objective of assessment is not only to 
measure the knowledge acquired by students, but also to monitor their progress, identify their difficulties 
and provide feedback so that they can improve their performance. Formative assessment can be carried 
out through various tools, such as observation, portfolios, self-assessment and peer assessment. This 
evaluative approach allows students to become more aware of their own learning and to develop self-
assessment and metacognition skills.

2.2 ABP History

Problem-Based Learning (PBL) did not suddenly appear on the educational scene, but rather as 
a result of a long process of evolution and maturation of pedagogical ideas that date back to the 
beginning of the 20th century. The roots of ABP can be found in the New School movement, led by 
American philosopher and pedagogue John Dewey. Dewey advocated a pragmatic and experimental 
education, centered on the student's experience and solving real problems. He believed that 
education should prepare students for life by developing their critical thinking, problem-solving, and 
decision-making skills.

Dewey's vision influenced several educators and pedagogues, who sought to develop teaching 
methods that placed the student at the center of the learning process. One of these educators was William 
Kilpatrick, who, in the 1920s, proposed the project method as a way of applying Dewey's ideas in practice. 
The project method, which is based on carrying out practical and meaningful projects for students, shares 
many of the principles of PBL, such as active learning, collaboration and a focus on problem solving.

Throughout the 20th century, ABP continued to evolve and adapt to the new demands of society 
and education. In the 1960s, McMaster University in Canada implemented a problem-based medicine 
program, which became a landmark in the history of ABP. This program, which pioneered the application 
of PBL in the health sector, inspired other universities and schools to adopt this methodology.

In the current context, PBL is increasingly relevant, as the world becomes more complex, 
dynamic and interconnected. Rapid technological transformations, changes in the job market 
and social and environmental challenges require individuals to develop a set of skills that allow 
them to navigate this constantly changing landscape. PBL, with its emphasis on active learning, 
collaboration, problem solving and project development, presents itself as an effective 
methodology for developing these skills.

Digital technologies, in turn, have boosted PBL, offering new tools and resources for creating 
more interactive, collaborative and personalized learning environments. Online platforms, simulation 
software, collaboration tools and multimedia resources can enrich students' learning experience, 
making it more engaging and meaningful. ABP, combined with digital technologies, can prepare 
students for the challenges of the 21st century, forming critical, creative citizens

and capable of solving complex problems.

3 2.3 Main Authors and References

The genesis of Problem-Based Learning (PBL) is marked by emblematic figures who, with their 
innovative ideas and practices, shaped the foundations of this active teaching methodology. John Dewey, 
American philosopher and pedagogue, is considered one of the precursors of PBL, defending a pragmatic and 
experimental education, centered on the student's experience and the resolution of real problems. Dewey 
believed that learning should be an active, meaningful process in which students engage in activities
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practical and relevant to their lives.
William Kilpatrick, an American pedagogue and disciple of Dewey, went a step further by 

proposing the project method as a way of applying Dewey's ideas in practice. Kilpatrick argued that 
students should learn by doing, by carrying out projects that allow them to apply theoretical 
knowledge in practical and relevant situations. The project method, with its emphasis on active 
learning, collaboration and problem solving, shares many of the principles of PBL and is considered 
an important precursor of this methodology.

Howard Barrows, an American physician and educator, was a pioneer in the application of PBL in 
healthcare. In the 1960s, Barrows led the implementation of a problem-based medicine curriculum at McMaster 
University in Canada. This innovative program, which confronted students with real medical problems and 
challenged them to find solutions, became a model for other medical schools around the world. Barrows' 
experience demonstrated the potential of ABP to train professionals who are more competent, critical and 
prepared for the challenges of medical practice.

David Kolb, an experiential learning theorist, also had a great influence on PBL. Kolb proposes an 
experiential learning cycle that includes four stages: concrete experience, reflective observation, abstract 
conceptualization, and active experimentation. This cycle highlights the importance of concrete 
experience as a starting point for learning, of reflection on experience for the construction of meaning, of 
abstract conceptualization for the organization of knowledge, and of active experimentation for the 
application of knowledge in new situations. PBL, by placing students in front of real problems and 
challenging them to find solutions, provides an environment conducive to experiential learning, 
stimulating the complete learning cycle proposed by Kolb.

3. 21st Century Skills:
3.1 Definition and Classification

The concept of competence, in the context of education and the world of work, goes beyond the 
simple possession of knowledge and skills. It is an integrated set of knowledge, practices and attitudes 
that allow the individual to act effectively in different situations, mobilizing their internal and external 
resources to achieve objectives and solve problems. Perrenoud (1999) defines competence as “the ability 
to mobilize diverse cognitive resources to face a type of situation”. This definition highlights the dynamic 
and contextualized nature of skills, which are not limited to a set of theoretical knowledge, but involve the 
ability to apply this knowledge in practice, in a flexible and adaptive way.

In the 21st century, the concept of competence gains even more relevance, as the world 
becomes more complex, dynamic and interconnected. Rapid technological transformations, changes 
in the job market and social and environmental challenges require individuals to develop a set of 
skills that allow them to navigate this constantly changing landscape. The UNESCO (2015) report on 
the future of education highlights the importance of developing so-called “21st century skills”, which 
include not only traditional cognitive skills, such as critical thinking and problem solving, but also 
socio-emotional skills. , such as collaboration and empathy, and technological skills, such as the use 
of digital tools and digital literacy.

3.1.2 Cognitive Skills:

At the heart of 21st century skills are cognitive skills, which encompass critical thinking, 
problem solving and creativity. Critical thinking, as highlighted by Lipman (1995), allows the individual 
to analyze information in a logical and rational way, questioning assumptions, identifying

getting biases and developing consistent arguments. Problem solving, in turn, involves
ability to identify and analyze problems, generate and evaluate solutions, and implement the most 
appropriate solution. Creativity, as defined by Csikszentmihalyi (1996), is the ability to generate 

original and valuable ideas that contribute to solving problems and developing new products and 
services. These skills are essential for academic and professional success, as they allow the individual to 
learn autonomously, adapt to new situations and innovate.
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Socio-emotional skills, such as collaboration, communication, empathy and self-management,
are increasingly valued in the world of work and in society. Collaboration, as stated by Johnson and 
Johnson (2009), is the ability to work as a team, cooperatively and constructively, to achieve common 
goals. Effective communication, both oral and written, is essential for conveying ideas, sharing 
information and building relationships. Empathy, the ability to put yourself in someone else's shoes 
and understand their feelings and perspectives, is fundamental for building healthy interpersonal 
relationships and resolving conflicts. Self-management, in turn, involves the ability to manage time, 
emotions and tasks effectively, to set goals and motivate oneself to achieve them. These skills are 
essential for developing healthy interpersonal relationships, leadership and success in collaborative 
work environments.

3.1.4 Technological Skills:

Technological skills, such as the use of digital tools and digital literacy, are indispensable in the age 
of information and communication. The use of digital tools, such as computers, smartphones, tablets and 
software, is increasingly present in people's daily lives, both at work and at leisure. Digital literacy, as 
defined by Gilster (1997), is the ability to use digital technologies critically and effectively, to access, 
analyze, evaluate and create information. Digital literacy is not limited to the technical mastery of tools, 
but also involves understanding the social, cultural and ethical impacts of using technologies. These skills 
are crucial for active participation in the digital society, for access to information and for professional 
development in various areas.

21st century skills are a broad and diverse set of knowledge, skills and attitudes that prepare 
the individual for the challenges and opportunities of the contemporary world. The development of 
these skills is essential for academic and professional success, active participation in society and 
personal well-being. Education, as a continuous and dynamic process, has the fundamental role of 
promoting the development of these skills, preparing new generations for an uncertain future, but 
full of opportunities.

4. Importance in the Current Context

In the current context, marked by accelerated changes and complex challenges, 21st century 
skills are indispensable requirements for full performance in the world of work, for the exercise of 
citizenship and for continuous lifelong learning.

4.1 World of Work:

The contemporary job market, driven by globalization, automation and artificial intelligence, 
requires professionals who are adaptable, creative and capable of working as a team. Adaptability, as 
Schwartz (2016) highlights, is the ability to adjust to new situations, learn new skills and reinvent 
yourself professionally. In a scenario of constant change, professionals who can quickly adapt to new 
demands and technologies are those who stand out and remain relevant.

Creativity, in turn, is the ability to generate new ideas and innovative solutions, to think outside the 
box and find new ways of doing things. In the world of work, creativity is increasingly valued, as it allows 
companies to innovate, differentiate themselves from the competition and find solutions to complex 
problems. Robinson (2001) argues that creativity is not an innate gift, but rather a skill that can be 
developed and stimulated through educational practices that value experimentation,

curiosity and collaboration.
The ability to work as a team, to collaborate with others to achieve common goals,

It is also fundamental in today’s world of work. Companies are looking for professionals who know 
how to communicate effectively, who are able to listen and respect the opinions of others, who know 

how to negotiate and resolve conflicts, and who are willing to share knowledge and experiences. Johnson 
and Johnson (2009), in their studies on cooperative learning, demonstrate that teamwork not only 
improves student performance, but also promotes the development of important socio-emotional skills, 
such as empathy, responsibility and mutual respect.
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4.2 Citizenship:

The exercise of citizenship, in the 21st century, requires more than knowledge of civic rights 
and duties. Citizens need to be critical, informed and engaged in solving social problems. The ability 
to critically analyze information, question the status quo, identify problems and propose solutions is 
fundamental to building a more fair, democratic and sustainable society. Freire (1970), in his 
Pedagogy of the Oppressed, argues that education should be an act of liberation, which empowers 
individuals to think for themselves and transform social reality.

Citizen participation, whether through voting, engagement in social movements or acting 
in representative bodies, requires citizens to be informed about the problems that affect society 
and the different proposals for solutions. Access to information, facilitated by digital 
technologies, is fundamental for the formation of informed and aware citizens. However, 
information alone is not enough. Citizens need to be able to analyze information critically, 
identify reliable sources and distinguish between facts and opinions.

Engagement in solving social problems, in turn, requires citizens to mobilize, organize and 
propose solutions to problems that affect their communities and the country as a whole. Participation 
in social projects, volunteering initiatives and rights defense movements are examples of how citizens 
can contribute to the construction of a more just and egalitarian society.

4.3 Lifelong Learning:

Lifelong learning, or lifelong learning, is a concept that has become increasingly relevant in the 
21st century. The rapid obsolescence of knowledge and constant changes in the world of work 
require individuals to always be learning, updating their knowledge and developing new skills. The 
ability to learn how to learn, to seek information autonomously, to evaluate the quality of sources and 
to apply the knowledge acquired in different contexts is fundamental to staying up to date and 
competitive in a world in constant transformation.

Lifelong learning is not restricted to the formal educational environment, but encompasses all 
learning experiences, formal and informal, that occur throughout an individual's life. Participation in 
courses, workshops, lectures, study groups, volunteer projects and other personal and professional 
development activities are examples of how individuals can continue learning throughout their lives.

21st century skills are essential for success in the world of work, for exercising citizenship 
and for lifelong learning. The development of these skills is not only an individual issue, but also 
a challenge for society as a whole. Education, as one of the pillars of society, plays a fundamental 
role in promoting the development of these skills, preparing new generations for an uncertain 
future, but full of opportunities.

5. Relationship between ABP and 21st Century Skills
5.1 Studies and Evidence

Problem-Based Learning (PBL) has been the subject of numerous studies that demonstrate its 
effectiveness in developing essential skills for the 21st century, such as collaboration, communication, 
critical thinking and creativity. In different contexts and levels of education, PBL has proven to be a 
promising methodology for preparing students for the challenges of the contemporary world, stimulating 
the development of skills that go beyond theoretical knowledge and that are increasingly valued

in the job market and in life in society.
Regarding collaboration, ABP stands out for promoting teamwork, social interaction and 

negotiation among students. A study carried out by Dolmans et al. (2005) with medical students 
demonstrated that PBL significantly contributes to the development of collaboration, encouraging 

students to share information, discuss different perspectives and build joint solutions to the 
problems presented. Another study, conducted by Gijbels et al. (2005), with engineering students, 
revealed that PBL promotes collaboration between students, encouraging positive interdependence 
and shared responsibility for learning.

Communication, another fundamental skill for the 21st century, is also widely developed
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life at ABP. When working in teams to solve problems, students need to communicate their ideas 
clearly and concisely, argue in favor of their proposals, listen to and respect the opinions of their peers, 
and reach consensus. A study carried out by Hmelo-Silver (2004) with high school students demonstrated 
that PBL promotes the development of oral and written communication, encouraging students to express 
their ideas in a clear and organized way, to use evidence to support their arguments and to present your 
results persuasively.

Critical thinking, an essential skill for analyzing and evaluating information, is another pillar of PBL. 
When faced with complex and multifaceted problems, students are challenged to analyze information 
from different sources, question assumptions, identify biases and construct logical and consistent 
arguments. A study carried out by Schmidt et al. (1996) with medical students demonstrated that PBL 
promotes the development of critical thinking, encouraging students to question established knowledge, 
seek new information and formulate their own conclusions.

Creativity, the ability to generate new ideas and innovative solutions, is also stimulated by ABP. 
When working as a team to solve problems, students are encouraged to think outside the box, explore 
different possibilities and propose original and creative solutions. A study carried out by Hung (2011) with 
design students demonstrated that PBL promotes the development of creativity, encouraging students to 
experiment, take risks and seek innovative solutions to the challenges proposed.

Problem-Based Learning (PBL) has proven to be an effective methodology for developing essential 
skills for the 21st century, such as collaboration, communication, critical thinking and creativity. In 
different contexts and educational levels, PBL has provided students with the opportunity to learn in an 
active, collaborative and meaningful way, preparing them for the challenges of the contemporary world.

5.3 Mechanisms of Action

Problem-Based Learning (PBL) serves as a catalyst for the development of essential 21st 
century skills by providing a dynamic and interactive learning environment that encourages 
collaboration, communication, critical thinking and creativity.

At ABP, collaboration is intrinsic to the learning process. Students work in small groups to solve 
complex problems, which requires collaboration among team members. To achieve a common goal, 
students need to share information, discuss different perspectives, negotiate solutions, and make joint 
decisions. This collaboration process encourages the development of interpersonal skills, such as 
communication, empathy, leadership and conflict resolution, corroborating Vygotsky's (1978) view of the 
importance of social interaction in learning. Furthermore, collaboration in PBL promotes positive 
interdependence among students, that is, the perception that each person's success depends on the 
group's success, which increases motivation and engagement in learning, as Johnson and Johnson point 
out ( 1989).

Effective communication is fundamental to the success of ABP, as it allows students to express their 
ideas, defend their points of view and build knowledge together. Throughout the problem-solving process, 
students need to present their ideas, argue in favor of their proposals, listen to and respect the opinions of 
their peers, and reach a consensus. PBL provides a safe and stimulating environment for practicing oral and 
written communication, encouraging students to express their ideas in a clear and organized way, to use 
evidence to support their arguments and to present their results in a persuasive way, as highlighted by 
Vygotsky ( 1978) when stating that “language is not only a means of communication, but also an instrument of 
thought”. Furthermore, communication in PBL is not limited to interaction between students, but also involves 
communication with the teacher, who acts as a facilitator and

guiding the process, as suggested by Woods (1994).
Critical thinking is one of the most valued skills in the 21st century, and PBL offers fertile 

ground for its development. When confronting students with complex and multifaceted problems, PBL 
requires them to analyze information from different sources, question assumptions, identify biases, 

and construct logical and consistent arguments. According to Facione (2011), critical thinking involves “the 
ability to think clearly and rationally, to understand the logical connection between ideas”. In ABP, 
students are encouraged to question established knowledge, seek new information and formulate their 
own conclusions, thus developing intellectual autonomy and the ability to make informed decisions.
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Creativity, the ability to generate new ideas and innovative solutions, is also stimulated by ABP. 
By working in teams to solve real problems, students are encouraged to think outside the box, explore 
different possibilities and propose original and creative solutions. ABP provides a safe environment for 
experimentation and risk-taking, encouraging students to test their ideas and learn from their mistakes. 
Creativity, as Csikszentmihalyi (1996) states, is “a process that results in a new, original and valuable 
product”. At ABP, students have the opportunity to develop their creativity by seeking innovative solutions 
to proposed problems, contributing to the construction of a better future.

Problem-Based Learning (PBL) is a methodology that promotes the development of essential 
skills for the 21st century, such as collaboration, communication, critical thinking and creativity. By 
placing the student at the center of the learning process and challenging them to solve real 
problems, PBL encourages the development of skills that are increasingly valued in the job market 
and in society, as stated by authors such as Savery (2006) and Dolmans et al. (2005).

6. Final Considerations

The analysis of Project and Problem-Based Learning (PBL) in this study revealed its intrinsic connection 
with the demands of 21st century education and the development of crucial skills for the future. ABP, by 
breaking with the traditional model of transmissive teaching, places the student as the protagonist of their 
learning, encouraging them to seek solutions to real and relevant problems, to collaborate with their peers and 
to develop projects that connect them with the real world. .

The study showed that PBL is not just a methodology, but an educational philosophy that values   
autonomy, critical thinking, creativity and collaboration. By stimulating research, experimentation and the 
practical application of knowledge, ABP prepares students for the challenges of a world in constant 
transformation, where the ability to learn how to learn and adapt to new situations is fundamental.

The evidence presented in this study demonstrates that PBL is a powerful tool for 
developing 21st century skills. Collaboration, communication, critical thinking and creativity are 
essential skills for success in the job market, for exercising citizenship and for lifelong learning. 
ABP, by providing an active, collaborative and challenging learning environment, encourages the 
development of these skills in an integrated and meaningful way.

However, implementing PBL on a large scale is not without challenges. Teacher training, the 
development of appropriate teaching materials and the adaptation of school infrastructure are some of the 
obstacles to be overcome. Furthermore, it is necessary to ensure that PBL is implemented consistently and 
effectively, with continuous monitoring and evaluation.

Despite the challenges, the benefits of ABP are undeniable. By preparing students for the challenges of 
the 21st century, ABP contributes to the formation of more critical, creative, collaborative citizens who are 
prepared for the future. PBL is not just a teaching methodology, but an investment in the future of education 
and society.
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