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Abstract: Problem-Based Learning (PBL) has emerged as an innovative and effective pedagogical
methodology in medical education. This student-centered approach promotes the development of
critical thinking, problem-solving, and self-directed learning skills, essential for the training of
competent physicians. This article explores the theoretical foundations of PBL, its implementation
methodology, and the benefits it offers to medical students as well as to the quality of medical care.
Through a comprehensive literature review and analysis of experiences in different contexts, the
importance of PBL as a tool to improve medical training is highlighted and recommendations are
offered for its effective implementation.
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Introduction:

Problem-Based Learning (PBL) is a teaching method that focuses on using problems as a starting
point for acquiring and integrating new knowledge. This method encourages active learning and the
development of critical thinking and problem-solving skills through discussion and analysis of real
or simulated situations. Below are some definitions of PBL found:

e Barrows (1986): “ A method of learning based on the principle of using problems as a starting point for
the acquisition and integration of new knowledge .”

e  Restrepo Gomez (2005): “ The PBL tutorial [...] has as its premise interdisciplinarity, the integration
of areas, which allows problems to be addressed from different, interconnected perspectives. ”

e  Mata (2012): “ PBL was a teaching methodology that emerged in the health sciences environment in the
late sixties. [...] The common denominator is autonomous and self-directed learning centered on the
student and the development of integrated learning areas .”

History:

Medical education has undergone a significant transformation in recent decades, driven by
technological advances, the exponential growth of medical information, and the changing demands
of clinical practice. In this context, PBL has emerged as a response to the need to train physicians
capable of adapting to a constantly evolving environment and meeting the challenges of modern
healthcare. PBL is based on the premise that learning is most effective when it focuses on solving
problems relevant to professional practice. Unlike traditional teaching methods, which focus on the
transmission of information, PBL has its roots in the 1960s, at the Faculty of Medicine at McMaster
University in Canada. It was developed in response to concerns about the effectiveness of traditional
teaching in medicine, which focused on the passive transmission of information, without
encouraging the integration of knowledge or the development of critical skills in students. PBL was
conceived as an innovative educational approach, designed to enhance students' motivation and
deep learning by introducing complex and realistic problems from the beginning of their training.
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Rather than following a lecture- and memorization-based approach, PBL promotes active learning,
where students work in small groups to solve problems that reflect real-world situations.

This approach was pioneering because it departed from the traditional method of teaching, and
has since been adopted by educational institutions around the world, especially in the areas of
medicine, engineering, and science. Over the decades, PBL has evolved, adapting to different contexts
and disciplines, but maintaining its fundamental principles: student-centered learning, collaborative
problem solving, and the development of critical thinking skills.

Today, PBL is widely recognized as an effective pedagogical method, which not only improves
students” academic performance but also better prepares them to meet the challenges of their future
professions. The history of PBL is a testament to the capacity for innovation in education,
demonstrating how a change in methodology can profoundly transform the way students learn and
apply their knowledge.

Importance of PBL in teaching;:

PBL is an educational approach that uses problems as a stimulus for active learning and
knowledge construction. It promotes collaboration, critical thinking and problem solving in a context
relevant to professional practice. Problem-Based Learning (PBL) is important in the teaching of
medicine and health sciences for several reasons:

e  (ritical thinking development: PBL encourages students to analyze complex situations,
formulate hypotheses, seek relevant information and evaluate solutions, thus fostering critical
thinking and problem-solving skills, essential in the clinical field.

e  Meaningful learning: By focusing on problems relevant to professional practice, PBL promotes
more meaningful and lasting learning. Students understand the relevance of the knowledge they
have acquired and integrate it more effectively into their understanding of medicine.

e  Preparation for professional practice: The problems posed in PBL simulate real situations that
students will face in their future professional life, allowing them to develop practical skills and
apply theoretical knowledge in a contextualized manner.

e Promoting teamwork: PBL is developed in small groups, which encourages collaboration,
effective communication and peer learning, important skills for working in interdisciplinary
health teams.

e  Continuous updating: PBL promotes self-directed learning, allowing students to develop
information seeking and evaluation skills, which are essential for staying up-to-date in a
constantly evolving field such as medicine.

e Increased motivation and interest: The practical and relevant approach of PBL can increase
students' motivation and interest in learning, resulting in greater engagement and better
academic outcomes.

PBL prepares students to be competent professionals, capable of solving problems effectively,
integrating knowledge from various disciplines and adapting to constant advances in the health field.

Theoretical foundations:

PBL is based on several educational theories that support its student-centered approach and
active knowledge construction. These theories provide the theoretical basis that justifies the
effectiveness of PBL in the training of professionals, especially in the field of medical education. The
main theories that support PBL are detailed below:

e  Constructivism: PBL aligns closely with constructivist theory, which posits that learning is an
active process where students construct their own knowledge through their prior experiences
and interaction with the environment. In PBL, students do not passively receive information;
instead, they are presented with challenging problems that motivate them to investigate,
analyze, and synthesize information to develop solutions. This process not only facilitates the
acquisition of new knowledge, but also integrates and restructures prior knowledge, promoting
deep and personalized learning.
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e  Meaningful Learning: PBL is based on David Ausubel's theory of meaningful learning, which
stresses the importance of connecting new information to a student's prior knowledge to achieve
deeper and more lasting learning. In the context of PBL, the problems presented are carefully
designed to be relevant and related to medical practice. This allows students to integrate new
knowledge into their existing cognitive structure, facilitating a more solid and applied
understanding of the concepts learned. This approach ensures that learning is not only rote, but
also applicable and contextualized.

e Piaget's Theory of Cognitive Development: PBL is also underpinned by Jean Piaget's theory of
cognitive development, which holds that learning occurs through the resolution of cognitive
conflicts. When students are confronted with complex problems in PBL, they experience
cognitive imbalance, which motivates them to seek new answers and construct new knowledge
to restore balance. This process of cognitive adaptation, known as assimilation and
accommodation, is critical to the development of critical thinking and problem-solving skills.

e Vygotsky's Sociocultural Theory: PBL recognizes the importance of social interaction in
learning, a central tenet in Lev Vygotsky's sociocultural theory. Working in small groups within
PBL allows students to learn from their peers, share ideas, and receive support in their learning
process. Vygotsky introduced the concept of the Zone of Proximal Development (ZPD), which
is the space between what a student can do on their own and what they can achieve with
assistance. In PBL, tutors play a crucial role in guiding students within their ZPD, helping them
reach more advanced levels of understanding.

e Experiential Learning: PBL is based on the premise of experiential learning, which holds that
learning is most effective when it is based on direct experience. Students in PBL are confronted
with real or simulated problems that replicate practical situations they will face in their future
profession. This exposure to real-world problems allows students to apply theoretical
knowledge in practical contexts, reinforcing their understanding and developing essential skills
for clinical practice, such as clinical reasoning, decision-making, and the ability to work in a
team.

These theoretical foundations demonstrate how PBL combines diverse learning theories to
create an educational environment that not only promotes active and meaningful learning, but also
prepares students to meet real-world challenges. By integrating principles of constructivism,
meaningful learning, cognitive development theory, sociocultural theory, and experiential learning,
PBL fosters the development of critical thinking, problem-solving, and self-directed learning skills.
These competencies are essential to developing health care professionals who are not only
knowledgeable, but also skilled at providing quality care and adapting to the complexities of clinical

practice.
Fundamentos Teéricos del ABP
Aprendizaje Teoria Sociocultural Teoria del Desarrollo Aprendizaje Consliuciviemo
Experiencial (Vygotsky) Cognitivo (Piaget) Significativo
\ Aprendizaj e
Basado en
Problemas (ABP)

Figure 1. Foundations of educational theories in PBL.

PBL has emerged as an innovative educational methodology that stands in stark contrast to
traditional teaching methods, especially in the field of medical education. Unlike conventional
pedagogical approaches that focus on information transmission and memorization, PBL places the
student at the center of the learning process, encouraging active participation, critical thinking, and
problem solving. Below is a comparison chart that highlights the main differences between various
teaching methods, including Problem-Based Learning (PBL), the traditional method, Project-Based
Learning (PBL), and Cooperative Learning;:
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Comparison of PBL with different teaching methods:

Table 1. Comparison of PBL with different teaching methods.

d0i:10.20944/preprints202410.0955.v1

Aspect Traditional Method | Problem-Based | Project-Based Cooperative
Learning (PBL) Learning Learning
(ABPro)

Main Focus Transmission of | Solving real | Development | Teamwork  to
information ~ from | problems to | of a specific | achieve a
teacher to student build knowledge | project based | common goal

on a problem or
guiding
question

Role of the | Authority and main | Facilitator or | Mentor or | Mediator ~ who

Professor source of knowledge | guide who | guide who | encourages

supports the | supervises the | collaboration
search for | project and | between
solutions guides students

Student Role Passive receiver of | Active Active Active
information protagonist  in | participant in | contributor who

problem solving | the creation of | contributes  to
the project the group

Learning Strategy | Memorization and | Research, Creation and | Interaction and
repetition analysis and | presentation of | learning through

synthesis of | a final project | cooperation
information

Assessment Written exams, | Continuous Final  project | Individual and
knowledge tests assessment, self- | evaluation and | group

assessment and | development evaluation, self-
peer assessment | process assessment

Contextualization | Low (often | High ( real and | High ( projects | High (  social

of Learning decontextualized ) contextual based on real | interaction  and

problems ) problems or | group task
relevant resolution )

questions )
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5
Skills Mainly cognitive ( | Cognitive, Creative, Social,
Development memory, critical, problem | organizational, | communication,
comprehension ) solving, and self- | and time | collaboration
direction management and conflict
resolution
Collaboration Limited ( individual ) | High (small | Moderate  to | Very high (
between students group work) high ( depending | mutual
on the project) | dependence  and
shared
responsibility )
Flexibility Low ( rigid structure) | High (flexibility | High ( flexibility | Moderate ( group
in finding | in project | dependence,  but
solutions) management ) with flexibility in
roles )
Duration of | Brief ( short lessons | Moderate to | Extended (| Variable (
Activities and frequent exams ) | prolonged development  of | depending on the
(problem projects over an | complexity of the

solving may take | extended period ) | group task )

several sessions)

Steps for implementation:

The steps to follow in PBL may vary depending on the author or institution, but generally
include the following:

1. Reading and analyzing the problem scenario: Students read and analyze the problem or
scenario presented, making sure they fully understand it.

2. Brainstorming: Students generate ideas and possible hypotheses about the causes of the
problem and how to solve it.

3. Identifying Prior Knowledge: Students make a list of what they already know about the
problem.

4. Identifying knowledge gaps: Students make a list of what they need to know to solve the
problem.

5. Planning research strategies: Students develop a plan to search for the necessary information.

6. Problem Definition: Students clearly define the problem they want to solve.

7. Obtaining information: Students research and gather considerable information from a variety
of sources.

8. Presentation of results: Students present their findings, recommendations and conclusions on
the solution to the problem.

In addition to these basic steps, some authors include additional steps, such as clarification of
terms, evaluation of tentative solutions, self-assessment and evaluation of the overall process. In the
specific case of the seven-step model of Maastricht University, the steps are as follows:
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e  Problem statement: The professor presents a complex problem similar to those that the future
professional will face in his practice.
Clarification of terms: Students clarify any terms or concepts that they do not fully understand.
Problem analysis: Students examine the problem to identify subproblems and facilitate their
solution.

e Formulation of explanatory hypotheses: Students propose possible explanations for the
problem and discuss them.

e Identifying learning objectives: Students determine which topics they need to research further
to solve the problem.
Individual self-study: Students independently research and study identified topics.
Final discussion: Students meet again to discuss their findings, rule out hypotheses, and arrive
at a solution or deeper understanding of the problem.

Main roles in the application:

e  The student: Is the center of the process. The student must take responsibility for his or her own
learning, identify what he or she needs to know to solve the problem and actively seek the
necessary information. He or she works collaboratively with his or her group mates, sharing
ideas, discussing and learning together.

e  The tutor: Acts as a learning facilitator. Guides students through questions that stimulate critical
thinking and discussion. Does not provide direct answers, but helps students find their own
solutions. The tutor must have facilitation skills, knowledge of the subject matter, and the ability
to encourage self-directed learning.

e The problem: This is the starting point and stimulus for learning. The problem should be
relevant, challenging and complex, and should require students to integrate knowledge from
different areas to find a solution. The problem can be presented in different formats, such as
written cases, simulations or videos.

Estudiante
- Protagonista del aprendizaje
- Trabaja en grupo
- Identifica necesidades de aprendizaje
- Busca informacién
- Aplica lo aprendido

Interactia y discute / Guia y facilita Analiza y comprende\Estimula el aprendizaje
Tutor Problema
- Facilitador del aprendizaje - Punto de partida
- Guia mediante preguntas - Relevante y desafiante
- Fomenta el pensamiento critico - Estimula el aprendizaje
- No proporciona respuestas directas - Fomenta la integraciéon de conocimientos

Figure 2. Roles of PBL in the classroom.

Tutor Features:

The tutor in Problem-Based Learning (PBL) must possess certain characteristics to effectively
guide the students' learning process. These characteristics include:

e  Beaspecialist in program methods and goals: The tutor must have a thorough knowledge of the
educational program objectives and the PBL methodology in order to effectively guide students
toward achieving the learning objectives.

e  Bean expert in managing group interaction: PBL is developed in small groups, so the tutor must
have skills to facilitate group interaction, encourage the participation of all students and manage
group dynamics in a constructive manner.
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e  Serve as a coordinator for self-assessment and other assessment methods: The tutor must be able
to guide students in their self-assessment process and use different assessment methods to assess
students' progress in problem solving and the development of thinking skills.

e  Motivate, reinforce, structure, provide cues, and synthesize information: The tutor should be a
motivator for students, providing positive and constructive feedback, structuring the learning
process, offering cues when needed, and helping students synthesize information in meaningful
ways.

e  Flexibility towards students' critical thinking: The tutor should be open to students' ideas and
opinions, encouraging critical thinking and constructive discussion, even if these differ from his
or her own point of view.

e Knowing and handling the scientific method: PBL is based on the logic of the scientific method,
so the tutor must have a good knowledge of this method and be able to guide students in its
application.

e Knowing the student and his potential: The tutor must know the strengths and weaknesses of
each student in order to provide them with individualized support adapted to their needs.

e  Make time to address concerns: The tutor must be available to answer questions, clarify doubts
and offer guidance to students, both individually and in small groups.

The tutor in PBL should be a facilitator of learning, a guide who stimulates critical thinking,
collaboration and self-directed learning in students. His role is fundamental to the success of this
teaching methodology. The Socratic method in PBL is manifested in the role of the tutor. Instead of
giving direct answers to students' questions, the tutor guides them through questions that stimulate
reflection and critical thinking. The goal is for students to discover knowledge for themselves, rather
than passively receiving it from the tutor. The Socratic method helps students develop reasoning and
analytical skills, relevant to problem solving in the professional field.

PBL case design:

To design effective cases in problem-based learning (PBL), it is essential that they are:

e  Challenging, interesting and motivating: Problems should be complex and engaging enough to
capture students' interest, prompting them to actively seek solutions. This encourages their
participation and engagement in the learning process.

e  Unstructured: Information should be presented in a progressive and carefully worded manner,
promoting group discussion. It is advisable to include phrases or situations that may generate
controversy, thus stimulating critical thinking and collaboration among students.

e  With identifiable elements: Incorporating aspects that students can relate to and that reflect the
reality of their future professional environment increases their motivation and facilitates
connection with the study material.

e  Precise and thought-provoking writing: Language used should be carefully selected to highlight
key learning areas, avoiding the inclusion of unnecessary data. Facts should be presented
objectively, without judgments or pre-established conclusions, unless it is done with the
intention of encouraging debate and reflection.

e  Varied Format: Depending on the learning objectives and available resources, cases can be
presented in a variety of formats, such as written, video, or through the use of simulated or real
patients. Variety in format can enrich the educational experience and accommodate different
learning styles.

e Based on learning objectives: The selection of cases must be strictly aligned with the learning
objectives of the program. Each case must be a tool to achieve specific competencies that the
course aims to develop.

e  Relevant and meaningful: It is crucial that students quickly perceive the relevance of the problem
both for their immediate learning and for their future professional practice. The direct
connection to real or potential situations in their career contributes to their motivation and
understanding.

e  Broad Coverage: Problems should be designed to guide students in searching, discovering, and
analyzing the key information that the course or topic is intended to teach. They should drive
the acquisition of knowledge that covers the essential content of the curriculum.
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e  Complex and multifaceted: Problems must be complex, with solutions that are neither obvious
nor unique. These types of problems require the exploration of multiple hypotheses and the
integration of knowledge from diverse areas, thus promoting deep and holistic learning.

Careful case design for PBL is essential to the success of this methodology, as a well-structured
case not only facilitates learning, but also prepares students to face complex situations in their future
professional careers.

Role of motivating questions in cases:

Motivating questions play a crucial role in guiding and stimulating the learning process. These
questions are designed to spark students' interest, foster curiosity, and direct attention to specific
aspects of the problem or clinical case they are analyzing. Their main role includes:

1. Stimulate Critical Thinking: They help students think more deeply and critically about the topic
at hand, promoting analysis, synthesis and evaluation of information.

2. Guide Learning: They serve as a framework that guides students in identifying key concepts
and formulating their own questions that they can investigate during the learning process.

3. Encourage Group Discussion: By posing open-ended and challenging questions, discussion and
debate among students is facilitated, which enriches the collaborative learning process.

4.  Motivate the Search for Knowledge: They generate an intrinsic motivation for students to search
for answers and deepen their understanding of the subject, which is essential in PBL.

In short, motivating questions act as catalysts that drive students to actively engage in their
learning process, developing key skills such as problem-solving, teamwork and critical thinking.

Importance of Clinical Reasoning:

Problem-Based Learning (PBL) and clinical reasoning are closely related in medical education.
PBL is based on the use of clinical problems as a starting point for learning, requiring students to use
clinical reasoning to analyse the situation, formulate hypotheses, search for relevant information, and
arrive at a diagnosis and treatment plan. This problem-solving process simulates real clinical practice
and helps students develop clinical reasoning skills that will be essential in their future careers.
Furthermore, PBL fosters the development of metacognitive skills, which are crucial for effective
clinical reasoning. Students learn to reflect on their own thinking process, identify their strengths and
weaknesses, and adjust their learning strategies to improve their performance. In summary, PBL is a
powerful tool for developing clinical reasoning in medical students, as it allows them to apply
theoretical knowledge to practical situations, encouraging critical thinking, problem-solving, and
reflection on their own learning.

Activities per session:

The number of sessions and the content of each one may vary, but an example of how PBL can
be structured in sessions is the following, based on the experience of the University of Antioquia:
e  Tirst session:
Reading and analysis of the problem.
Brainstorming and hypothesis generation.
Identification of learning objectives.
Negotiation with the tutor on the main objectives and the individual objectives of each student.

O O O O

e  Second session:

Report from each student on what they have researched and learned.
Group discussion to reach consensus and detect missing information.
Setting new learning objectives for the next session.

Individual discussion with the tutor about each student's learning.

O O O O

e  Third session:

o Submission of missing additional information.
o Elaboration of a conceptual map that summarizes what has been learned.
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Clarification of doubts and organization of knowledge.

o Attempt to apply what has been learned to the case for its resolution or to guide the steps to
follow.

o  Complementary resources (exhibition, video, etc.) and additional bibliography.

e  Fourth session:

o  Formative assessment of the group and of each student individually.
o Assignment of numerical grades by teachers and students.

Primera Sesién Segunda Sesién Tercera Sesion Cuarta Sesién (Idealmente)
Lectura y andlisis Informe de cada alumno Presentacion de informacion Evaluacion formativa
del problema sobre lo investigado adicional grupal e individual
A
Lluvia de ideas Discusion grupal —
" s Elaboracién de mapa g »
y generaciéon y deteccion de Asignacioén de notas
P conceptual
de hipétesis lagunas
Identificacion L
R Fijacién de nuevos Aclaracién de dudas
de objetivos L o
e objetivos y organizacién
de aprendizaje
A
Negociacion con el tutor Discusion individual Intento de aplicacion
sobre los objetivos con el tutor al caso

Recursos adicionales
y bibliografia

Figure 3. Activities per session in PBL.

This is just one example, and the number of sessions and the specific content of each can be
tailored to the needs of the course and the students. Some institutions may opt for more or fewer
sessions, and the content of each session can vary depending on the complexity of the problem and
the learning objectives. It is important to note that this process should be flexible and tailored to the
needs of each group and situation. The main goal is to encourage active and meaningful learning by
students, so the tutor should be willing to adjust the process as needed to ensure the success of PBL.

Advantages of applying PBL:

e Initially, it was believed that PBL could only be carried out with small groups of 6 to 10 students.
However, proposals have now been developed that allow working with groups of up to 60
students. PBL offers several advantages for students:

e It facilitates the understanding of new knowledge and promotes meaningful learning by
connecting new information with the student's prior knowledge, which facilitates the
understanding and retention of concepts.

e Increases motivation by facing relevant and challenging problems, students feel more motivated
and interested in learning.

e Develops critical thinking skills by encouraging students to analyze, synthesize information and
evaluate different solutions, which strengthens their critical thinking and problem-solving
abilities.

e  Encourage teamwork by collaborating in small groups allowing students to learn from their
peers, share ideas, and develop communication and teamwork skills.

e Promotes self-directed learning, encourages students to take responsibility for their own
learning, to seek information independently and to develop research skills.
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e  Preparing for professional practice by addressing problems similar to those they will face in their
future career, students develop practical skills and apply theoretical knowledge in real-life
contexts.

e Integration of knowledge by allowing students to connect knowledge from different disciplines,
facilitating a more complete and holistic understanding of the topics.

Difficulties in the application of PBL:

e Resistance to change: Both teachers and students may resist adopting a new pedagogical
approach, especially if they are accustomed to more traditional methods.

e  Curricular rigidity: The traditional structure of academic programs, organized into isolated
subjects, can make it difficult to implement PBL, which requires interdisciplinary integration.

e  Lack of teacher training: Teachers may lack the pedagogical training necessary to facilitate PBL
effectively, as this approach requires different skills than traditional teaching.

e  Student adaptation: Students accustomed to expository methods may have difficulty adapting
to PBL, which requires a more active and autonomous role in their learning.

e  Resource constraints: Implementing PBL may require more time and resources, such as trained
tutors and appropriate materials, which can be challenging for some institutions.

e Large groups: PBL was originally designed for small groups, and adapting it to large groups can
be challenging, although proposals have been developed to address this.

In addition to these issues, some authors also point out that PBL may not be as effective as
traditional methods for acquiring theoretical knowledge, although this is debated and there is
research suggesting that PBL may be equally or even more effective in developing professional skills.

Table 2. Comparison between advantages and disadvantages of PBL.

Advantages Disadvantages

[t requires a greater investment of time and
It encourages active and meaningful learning by[resources from teachers and the institution,
connecting new information to the student's priorfincluding the training of tutors and the design of]

knowledge. appropriate problems.

Promotes the development of critical thinking and [[t can generate resistance to change on the part of]
problem-solving skills, essential for medicallteachers and students accustomed to traditional

practice. teaching methods.

Stimulates students' motivation and interest by|Adapting students to PBL can be challenging,
presenting them with relevant and challenginglespecially if they are accustomed to passive, rote

problems. learning.

It promotes teamwork and collaboration, essential|{Implementing PBL in large groups can be complex

skills in the health field. and require methodological adaptations.

Some studies suggest that PBL may not be as
It promotes self-directed learning, allowingleffective as traditional methods for acquiring]
students to develop information seeking and [theoretical knowledge, although this is a matter of]
evaluation skills, crucial to staying up-to-date in an|debate and there is research showing positive]

ever-evolving field. results in this regard.

It prepares students for professional practice by|Assessment in PBL can be more complex and

addressing real or simulated clinical problems,jrequire the use of diverse methods to evaluate
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allowing them to apply theoretical knowledge in

practical contexts and develop clinical skills.

students' progress in developing knowledge, skills

and attitudes.

It allows the integration of knowledge from
different disciplines, which facilitates a more
complete and holistic understanding of medicine

and promotes interdisciplinarity.

There may be a lack of educational materials and
resources designed specifically for PBL, which|
may make its implementation difficult in some|

institutions or contexts.

It the of effective

communication skills,

stimulates development
both oral and written,
through the presentation of results and group

discussion.

Implementing PBL may require significant
investment in teacher training and resource]
development, which can be challenging for

institutions with limited resources.

It encourages the development of metacognitive
skills, such as reflecting on one's own learning
process and identifying strengths and weaknesses,
which allows students to self-regulate their

learning and improve their performance.

PBL may not be suitable for all students or
learning styles, as it requires a high level of]
motivation, autonomy and the ability to work in a
team. Some students may prefer more structured,

teacher-led teaching methods.

Promotes greater retention and transfer of]

applying
meaningful contexts.

knowledge by it in practical and

Assessment:

The assessment process is comprehensive and multifaceted, designed to assess both the
development of knowledge and the skills and attitudes of students. Unlike traditional teaching
methods, where assessment focuses on written exams, PBL uses a variety of strategies to ensure that

students not only acquire knowledge, but also develop key competencies such as critical thinking,
problem solving, and collaboration. The main forms of assessment in PBL are described below:

Formative Assessment: Formative assessment is ongoing and takes place throughout the learning

process. Its aim is to provide feedback to students to help them improve their understanding and

skills. The main tools used include:

Process Observation: Tutors observe how students approach problems, collaborate with peers,

and participate in discussions. Students are assessed on their ability to identify and ask relevant

nd apply knowledge effectively.

Continuous Feedback:** Tutors provide constant feedback, helping students reflect on their

their own learning, assessing their strengths and

[ ]
questions, search for information, analyze it, a
[ ]
performance and identify areas for improvement.
e  Self-Assessment Sessions: Students reflect on
weaknesses, and setting goals for improvement.
[

and shared responsibility.

Summative Assessment: Summative assessment
measure the achievement of educational objectives

Peer Assessment: Students assess their peers, which promotes critical reflection on group work

is conducted at the end of a learning cycle to
. In PBL, this may include:

Presentations of Results: Students present their solutions to the problem, which allows to

evaluate not only the knowledge acquired, but also the ability to communicate ideas effectively.

Written Reports or Portfolios: Students may be assessed through written reports or portfolios

that document their learning process, the research conducted, and the proposed solution.
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e  Specific Exams: Although PBL is a departure from traditional exams, exams can be used to assess
the application of knowledge in new contexts or those related to the problem studied.

Assessment of Skills and Competencies: PBL places a strong emphasis on the development of

transversal skills and competencies. To assess these areas, the following are used:

e  Group Work Assessment: Tutors assess students' ability to work in a team, their contribution to
the group, and their ability to resolve conflicts and collaborate effectively.
e  C(Critical Thinking Assessment: Students are assessed on their ability to analyze and synthesize
information, as well as their ability to make evidence-based decisions.
e  Self-Direction Assessment: The student's ability to direct his or her own learning is assessed,
including time management, identification of relevant resources, and the ability to learn

autonomously.

Using Rubrics: In PBL, rubrics are a fundamental tool for assessment. These rubrics detail assessment
criteria and expected performance levels, providing clear guidance for both students and assessors.
Rubrics can be applied to different aspects of the learning process, such as the quality of contributions
in discussions, effectiveness in problem solving, quality of presentations, and collaborative work. The

assessment process in PBL is dynamic and multifaceted, focusing on the holistic learning of students.

By combining formative and summative assessment with the assessment of skills and competencies,

PBL ensures that students not only acquire knowledge, but also develop the competencies necessary

to apply it in their future professional practice. Assessment in PBL is therefore a powerful tool to

promote deep, reflective, and action-oriented learning.
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Figure 4. Evaluation in PBL.
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Development of Autonomous Learning Skills:

Autonomous learning, also known as self-directed learning, refers to the ability of individuals
to take control and manage their own learning process, from identifying needs and goals, to assessing
acquired knowledge. In an increasingly complex and changing world, where information is available
through multiple channels and constant updating of knowledge is a necessity, developing
autonomous learning skills has become an essential component of modern education. Autonomous
learning stands out for its relevance in contemporary education due to several key factors. First, it
fosters responsibility and independence in students, allowing them to not only acquire knowledge,
but also develop the ability to learn continuously throughout their lives. This competence is crucial
in a work environment where required skills evolve rapidly and where the ability to adapt and learn
new skills is critical to professional success. Second, autonomous learning promotes a personalized
approach to learning. Unlike traditional methods, where students follow a rigid and uniform
curriculum, autonomous learning allows students to adapt their learning process to their individual
interests, needs, and pace. This not only increases motivation and engagement, but also facilitates
deeper and more meaningful learning as students are able to connect new knowledge to their
previous experiences and apply it in relevant contexts. Developing autonomous learning skills
involves acquiring several key competencies and attitudes. These include the ability to set clear and
realistic learning goals, the ability to plan and manage time effectively, competence in searching for
and critically evaluating information, and the willingness to reflect on one's own learning and make
necessary adjustments. Autonomous learners must be able to identify their learning needs and set
clear and achievable goals. This involves not only determining what needs to be learned, but also
why it is important and how it relates to their personal or professional goals.

e Time Management: Self-direction requires effective time management. Students must learn to
prioritize tasks, avoid procrastination, and use their time efficiently to meet set goals.

e Information Seeking and Evaluating: In an information-saturated environment, the ability to
seek, evaluate and select relevant and quality information is crucial. Independent learners must
be critical of information sources, identifying those that are most reliable and relevant to their
learning.

e Reflection and Self-Assessment: Self-directed learning also involves the ability to reflect on
one's own learning process, identify strengths and areas for improvement, and make necessary
adjustments to continually improve. Self-assessment allows students to be aware of their
progress and helps them stay focused on their goals.

Although autonomous learning offers numerous benefits, it also presents significant challenges.
Not all students are naturally equipped to manage their own learning, and some may need additional
support to develop these skills. Lack of motivation, difficulties managing time, or a lack of critical
information evaluation skills are common obstacles that can hinder the autonomous learning process.
To overcome these challenges, it is essential for educational institutions to provide a supportive
environment that encourages the development of autonomous skills from an early stage. This may
include explicitly teaching time management skills, developing critical thinking ability, and
promoting self-assessment and reflection. Educators should also act as facilitators, guiding students
in the self-direction process and providing them with the tools necessary to learn autonomously. The
development of autonomous learning skills is an essential component in contemporary education,
providing students with the ability to manage their own learning effectively and preparing them for
lifelong learning. Although the process presents challenges, with the right support and an
educational approach that promotes self-direction, students can become competent autonomous
learners, capable of successfully meeting the challenges of today's world. Ultimately, autonomous
learning not only enriches the educational process, but also empowers students, allowing them to
take control of their own educational and professional destiny.
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Problem-Based Learning in the University Environment

One of the questions that several researchers have asked themselves is whether Problem-Based
Learning is actually a methodology that impacts academic training, creating changes in the
professional lives of those who applied it during their university education.

This learning strategy has experienced progress over the last decades, as it demonstrates a
positive impact on professionals, improves reading comprehension, critical thinking, the research
and reflection process, confronts students with real situations that may arise, generates curiosity,
creativity and ability in problem solving, which is a current concept of intelligence.

Carvajal Anibal, in his article Problem-Based Learning as a Predictor of Academic Performance,
mentions “there is a considerable amount of research that suggests that PBL is a relevant indicator of
academic performance.” Implementing the PBL strategy allows students to meet learning objectives,
and professionals to apply knowledge to real-life problems or situations.

The skills developed by the student who applies this methodology compared to traditional ones
are analysis, reasoning and evaluation, which are priorities for measuring critical thinking. Another
benefit obtained is that it promotes interaction between students and reduces stress, encourages
communication and values, autonomous learning, integration skills and knowledge transfer. In an
increasingly competitive world, with prevalent diseases caused by stress and work pressure,
generating a healthy environment of discussion and generation of critical thinking from the academy
will enhance social interaction and metacognition skills in future professionals.

The participation of the teacher in the correct application of this technique is crucial, since it
challenges him/her to acquire skills and overcome limitations of orthodox teaching approaches. For
the correct training of the teacher, it is necessary to allocate sufficient time, bibliography and
technology. The tutor or teacher does not necessarily have to be an expert in the discipline, but in the
PBL strategy, in this way he/she will correctly direct the group of students to meet the learning
objectives.

According to a study conducted by Gil Galvan, a number of students were asked to answer some
questions regarding the Learning of methodological competencies through PBL, 43% responded with
the highest category having motivation for learning, 56.3% that they learned more than with
traditional methodologies-expository, 44.3% developed problem-solving skills, 51.2% developed the
capacity for autonomous learning, 60% facilitates cooperative learning, 63.3% encourages dialogue,
72.5% willingness to work in groups, 57% acquired attitudes based on real problems, 53.2% fostered
interpersonal communication.

The need to associate university education with sustainability must be recognized. Part of this
transformation is to form a pedagogy that allows students to develop analytical skills in the context
of a problem. In clinical practice, students recognize that problem-based learning sessions are
interactive and effective in their learning.

It is important to highlight Research as a skill that is developed with Problem-Based Learning,
since it requires students to investigate and collect information, self-reflection in the reading that is
carried out during the sessions is what will generate critical thinking, which is one of the most
valuable tools that you will use throughout your professional performance, with this you will make
the best decisions accompanied by the best evidence.
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