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SCOPE AND OBIJECTIVES

The Project Evaluation and Selection are recognized as an Inter-
disciplinary Field requiring Engineering, Economic, Business,
Design and Project Management expertise Skills. Projects com-
pete for scarce resources and choosing the best allocation of these
resources is a complex and challenging task that decision makers
face every day. Methodologies and techniques must be defined
and implemented, aiming to support the decision-making process
according to the goal of each organization. As society changes, the
goals change too. It is now evident that complex decision mak-
ing cannot be based only on financial criteria. From the private
company point of view, aspects like the strategic dimension of
projects, or its alignment with the company’s strategy, the con-
tribution to long term objectives or employees’ wellbeing must
not be overlooked. The same way, the economic perspective of
the project underlines the need to properly consider and include
in the analysis the social and environmental dimensions of the
projects as decision variables. The main goal of the Conference
ICOPEV2022 is to join together academics and professionals
from a variety of fields with interest on the issues of production
economics, engineering project and innovation management,
entrepreneurship, decision making and business intelligence
applications.
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KNOWLEDGE AND TECHNOLOGY TRANSFER

SKILL DEVELOPMENT
IN HEALTH SCIENCES
ACTIVE METHODOLOGIES

IN HIGHER EDUCATION

Keywords:

Authors:

Problem Base-Learning, Co-Creation,
Team Building Frameworks, Design Thinking.

Abstract:

One of the biggest challenges today is to promote various teach-
ing methodologies that accompany scientific, technological, so-
cial, cultural, economic, and environmental development, with
aview to contributing to the training of professionals who know
how to transfer theoretical knowledge to practice, in order to
develop a more stable society. The main objective of this study
is to understand whether active methodologies result in greater
development of 21st-century capabilities in higher education. A
systematic review of the literature was carried out, identifying
published scientific studies on the subject under study, in the
Scopus, Scielo, Web of Science, and PubMed databases, consid-
ering certain eligibility and exclusion criteria defined according
to the MOOSE recommendations, and that allows us to answer
the following research question: what does the literature review
about active methodologies in higher education? According to
the literature, active methodologies in teaching/learning have
shown positive results and can be improved, successfully applied,
and supported as creative and relevant pedagogical strategies.
On the other hand, they present the most varied definitions,
revealing a diversity of challenges and a variety of models that
can be followed. This project work demonstrates that active
learning methodologies, such as problem-based learning and
co-creation, present themselves as innovative methods, used in
different educational institutions, at the most different levels,
and have achieved important results in learning and develop-
ment of professional capabilities. As they are models that are
neither fixed nor closed, they can be adapted to the different
realities and needs of the courses and study contents.
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INTRODUCTION

Focusing on the phenomenon identified, that is, the practice of different teaching methodol-
ogies that no longer focus on a methodology centered on the teacher, but on the student, this
study can be divided into three main themes: teaching methodologies, problem-based learning,
and co-creation. Where it was possible, in addition to the mere identification and description
of studies already carried out, to deepen the theme, in order to discuss assumptions, concepts,
processes, and results, to understand the meaning of the relationship between the theme and
its context.

The main objective of this study is to understand whether active methodologies result in greater
development of the capacities considered to be of the 21st century in higher education. More
specifically, this also aims to explore these types of methodologies (in other studies and in prac-
tice), to analyze if there is any evolution of the intended capacities and what type of evolutions
the students feel during this process.

This paper shows an overview of innovative learning method, with special focus on problem
base-learning and co-creation, describing concepts, characteristics phases, including develop-
ment, implementation, and evaluation, roles of the actors, advantages and disadvantages, this
use in Health Sciences fields, other concepts to be considered, adaptations for e-learning, and
final considerations.

NEW METHODOLOGIES

Education, as a dynamic process, requires a permanent update and change in its practices, with a
view to developing activities different from those traditionally practiced. However, the teaching
practice still today does not differ from what happened a long time ago, essentially consisting of the
class model in which the teacher is the center of the process of transmitting concepts to students,
who only receive and memorize the transmitted knowledge (Cavanagh et al., 2019; Gongalves et
al., 2020; Souza & Dourado, 2015; Swanson et al., 2019; van Karnenbeek et al., 2020).

One of the biggest challenges today is precisely to promote different teaching methodologies that
accompany scientific, technological, social, cultural, economic, and environmental development,
in order to contribute to the training of professionals who know how to transfer theoretical
knowledge to practice, in order to develop a more stable and growing society (Gongalves et al.,
2020; Nagarajan & Overton, 2019; Souza & Dourado, 2015).

Some teaching methodological strategies have been developed by teachers, who believe it is
possible to promote differentiated pedagogical practices, with a view to more meaningful learn-
ing. Often, innovative experiences are introduced from successful individual teaching practices,
in which professors have achieved outstanding results in their pedagogical performance, thus
facilitating their dissemination and expansion in other institutions. Thus, in contrast to the
traditional teaching model, the experiences developed seek to innovate, with the aim of explor-
ing new possibilities in the educational context and mobilizing significant processes of change
(Souza & Dourado, 2015).
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Today, in the 21%-century, students need a more diverse, complex, and integrated repertoire
of knowledge and skills than any previous generation (Wulandari & Shofiyah, 2018). This di-
versity includes the ability for critical thinking and problem solving, creativity and innovation,
collaboration and communication, and technological knowledge (Moustaffa, 2020; Nagarajan
& Overton, 2019; Sari et al., 2021; Sriphong, 2019; Valtonen et al., 2021; van Karnenbeek et
al., 2020; Wulandari & Shofiyah, 2018). It is necessary to activate strategies by which learning
opportunities can be maximized, to enrich professional skills according to the demands of this
century (Moustaffa, 2020). In this way, teachers must be selective in choosing models and learn-
ing processes that fit these requirements (Moustaffa, 2020; Sari et al., 2021; van Karnenbeek
et al., 2020).

It is necessary to review the methodologies used or lack thereof, considering the perspectives of
others, and providing effective learning content (Hemker et al., 2017; Sugino et al., 2016; van
Karnenbeek et al., 2020). Learners need to choose appropriate learning strategies using learning
content through consensus building (Hemker et al., 2017; Sugino et al., 2016; van Karnenbeek
et al., 2020). Working with students is a key factor, as acquired knowledge tends to stay with
young people (Han-Yu et al., 2018; Longoria et al., 2021; Martens, Meeuwissen, et al., 2019).
Engaging students in content creation has been promoted to foster in-depth teaching and in-
crease student engagement, resulting in superior conceptual understanding (Doyle & Buckley,
2020; Han-Yu et al., 2018; Martens, Meeuwissen, et al., 2019).

Thus, one of the main roles of the teacher is to create what is understood to be the appropriate
learning environment for students. In this way, constructivist learning approaches that require
the active involvement of students in the learning process emerge, emphasizing the importance of
providing opportunities for students to build their own understanding of fundamental concepts
and information (Doyle et al., 2021; van Karnenbeek et al., 2020).

Today, every European knowledge-based society requires a highly qualified and competent work-
force, capable of adapting to modern innovative production. Educating such specialists is the
goal of contemporary teachers. Thus, efficient, and innovative pedagogical education becomes
an integral part of the European education system (Roliak et al., 2021; van Karnenbecek et
al., 2020). For this very reason, education must become a “practice of freedom” that develops
“critical awareness” among its students (Cavanagh et al., 2019; van Karnenbeek et al., 2020).
They must leave behind the passive role in their training and become actively involved in their
learning (Dreyer et al., 2021).

Evidence suggests that more traditional teaching methods do notallow all students to adequately
engage with the types of academic literacy that are constitutive of higher education. Academic
discussion around the issue can allow students to build a rich understanding of the different types
of knowledge and skills needed to meaningfully engage with broader academic communities.
Therefore, one should consider the combination of learning methods that focus on academic
discussion and deep processing (Ribes-Giner et al., 2016; Souza & Dourado, 2015; Swanson
et al., 2019; Tar1 Kasnakoglu & Mercan, 2020; Wulandari & Shofiyah, 2018).

Current higher education literature strongly positions students as active participants in their
learning and underestimates the contribution of critical pedagogy that spoke of negotiated cur-
ricula and the active role of students from the point of transformation and democratization of
processes in education (Kaminskiene et al., 2020). This means that it is important to strengthen
interactions between students, faculty, staff, and the community to enhance learning experi-
ences (Ribes-Giner et al., 2016). Additionally, the integration of both research and evidence is
now considered critical. The relationship between research and teaching has evolved and been
influenced by several factors (Pezaro et al., 2022).

265



With global trends toward increasing personalization and expectations of higher education, the
question of how to design relevant, high-quality counseling services at scale that support learn-
ing outcomes, enhance the student experience, and enhance student acquisition employability
is a challenge (Han-Yu et al., 2018; Mann, 2020). Several points to the disparity between the
skills required in society/work (decision-making, problem-solving, and management skills), and
those that current university students are being taught (Hortigiiela Alcald et al., 2019). The
transversal competencies address different themartic axes, from knowledge of a foreign language
to teamwork. It is precisely on this “transversality” that the main objective of teaching in higher
education is based, as professors work on common axes throughout courses that must have direct
transfer to society in general and to the world of work. Some of the most common transversal
skills are analysis and synthesis, organization and planning, communication, collaboration, the
development of interpersonal skills, and the use of information and communication technol-
ogies. On these, it is essential for university students to achieve critical ability, creative ability,
communicative ability, and collaborative ability (Hortigiiela Alcald et al., 2019).

In this scenario, and with a view to a reorientation of directions, to satisfy the demand for
new ways of working with knowledge, we seek to encourage teachers to research innovative
methodologies that enable the development of students’ skills for problematization as a fun-
damental component of a method that is centered on learning. The focus on problematization
enables a transdisciplinary view and has as its starting point the raising of questions and the
search for solutions to the problems identified, at the respective levels of learning, to produce
knowledge (Bovill, 2020; Han-Yu et al., 2018; Commission, Directorate-General for Research
and Innovation, 2021).

Many changes have occurred in the field of training of health professionals-(Roliak et al., 2021;
Swanson etal., 2019), following the European global context of changes in education and health
policies, which seek to meet a globalized academic training, with a view to the professional who
wants to train as a thinking being and with a humanized view of the patient. National and
international forums have highlighted the need to reorient the teaching/learning of courses in
the health area, reviewing not only the curricular contents but also the teaching methodologies
and training of teachers involved in the process (Cavanagh et al., 2019; Gongalves et al., 2020;
Ibrahim & Al-Shahrani, 2018; Morgado et al., 2021; Pezaro et al., 2022).

Health problems are multidimensional, simultaneous, and non-linear. Diseases and conditions
are present at the same time, in different degrees of progression and severity (Dreyer et al., 2021;
Morgado etal., 2021). Therefore, healthcare professionals need to improve the use of several vital
and critical capabilities to provide quality and safe healthcare for patients. These include team-
work and collaboration, patient-centered care, evidence-based practice, quality improvement,
security, and informatics (Allert et al., 2022; Dreyer et al., 2021; Morgado et al., 2021). The
purposes of these requirements were to emphasize the meaning and understanding of concepts
and principles; integrate the teaching of different subjects into the basic sciences, provide early
clinical exposure; and improve clinical skills learning. Considering these requirements, with
changes in clinical practice and social demands, there is a need to move towards an innovative
and integrated curriculum centered on students (Ibrahim & Al-Shahrani, 2018).

New models of health education emphasize the importance of context and content for the imple-
mentation of significant therapeutic actions. One way to stimulate this change is through active
education methodologies (Cavanagh et al., 2019; Dreyer et al., 2021; Morgado et al., 2021).

Various approaches and models have been introduced to develop ways that are more focused on

teaching, learning, and student. This is reflected in the growing body of educational literature
on active approaches to learning, such as design-based research, participatory design, co-cre-

266



ation, co-design, student voice, student-team partnership, problem-based learning, ctassroom
flipped classroom and students as agents of change, student engagement, and empowerment
(Martens, Meeuwissen, et al., 2019; European Commission, Directorate-General for Research
and Innovation, 2021).

Thus, in the health area, concepts such as “Problem Base-Learning” and “Co-Creation” emerge
as innovative learning methods, in contrast to didactic teaching models supported by so-called
traditional perspectives. In recent years, they have gained space in numerous educational in-
stitutions, especially in higher education institutions (Menezes-Rodrigues et al., 2019). In this
sense, it is important to know and understand these processes.

Such methodologies are, therefore, innovative strategies in which students work with the objective
of solving a real or simulated problem, from a context. They are, therefore, learning methods
centered on the student, who leaves the role of a passive receiver of knowledge and takes the
place of the protagonist of their own learning, through research (Bovill, 2020; Dollinger &
Lodge, 2020a; Gongalves et al., 2020; Kaminskiene et al., 2020; Martens, Spruijt, et al., 2019;
Souza & Dourado, 2015; Swanson et al., 2019).

These approaches are in line with current educational goals, such as acquiring the skills needed for
the 21%-century and providing strong content experience along with more general skills, such as
problem solving and collaborative skills (Hortigiiela Alcald et al., 2019; European Commission,
Directorate-General for Research and Innovation, 2021; Valtonen et al., 2021).

According to existing studies, these methodologies have shown positive results, and can be
successfully improved and supported as creative and relevant pedagogical strategies (Bovill, 2020;
Gongalvesetal., 2020; OECD, 2016). These include generative dialogue, negotiation, collabora-
tive work, and participatory design model, among others (Bovill, 2020; Kaminskiene etal., 2020).

On the other hand, the literature presents the most varied definitions of the methodologies
in question, revealing a diversity of challenges that current teachers and students face (Bovill,
2020; Gongalves et al., 2020; Kaminskiene et al., 2020; Martens, Meeuwissen, et al., 2019;
Martens, Spruijt, et al., 2019; Swanson et al., 2019). As such, and above all because they are
increasingly discussed and applied, it is important to address the lack of a current review on
the subject in the existing educational literature (Bovill, 2020; Gongalves et al., 2020; OECD,
2016; Kaminskiene et al., 2020; Martens, Meeuwissen, et al., 2019; Martens, Spruijt, et al.,
2019; Souza & Dourado, 2015; Swanson et al., 2019).

Each one of them brings important contributions to the understanding of its meaning, which
allows a better development of the application process, in the most diverse areas of knowledge
and levels of education, contributing to the advancement of this field. The analysis of these
concepts will contribute to the understanding of how these methodologies can transform the
pedagogical interaction of students and teachers, learning, and the impact on the process in all
its phases, from development, implementation, and evaluation.
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PROBLEM BASE-LEARNING (PBL)

Problem-based learning (PBL) is an innovative instructional approach to student-centered in-
struction, in which the student works toward solving a real or simulated problem from a context
(Dreyer etal., 2021; Ghani et al., 2021; Kibret et al., 2021; Moustaffa, 2020; Souza & Dourado,
2015; Wulandari & Shofiyah, 2018).

The learning problem “is a description of phenomena or situations that need explanation, often
presented in textual format, with illustrations, diagrams, among others”. The problem, both
theoretical and practical, is the starting point directing the student’s educational process. Prob-
lems for learning are also called tasks, stimuli, or statements that describe a specific scenario,
and even projects, in a much broader meaning, with students learning best when applying
knowledge based on theory and research to their work, with an authentic problem. (Chang et
al., 2017; Martens et al., 2020).

At the same time, this methodology helps students to develop flexible knowledge, effective
problem-solving skills, self-directed learning, effective collaboration, and intrinsic motivation.
In addition to providing more in-depth learning, compared to the traditional method, PBL al-
lows students to learn/acquire important skills and qualities such as interpersonal skills, critical
thinking, decision-making, reasoning, and use of different sources of information, teamwork,
cooperation, respect for group members, curiosity, and patience (Dreyer et al., 2021; Ghani et
al., 2021; Juuso, 2018; Khatiban et al., 2019; Kibret et al., 2021; Moustaffa, 2020; Sriphong,
2019; Valtonen et al., 2021; Wulandari & Shofiyah, 2018).

In this way, and taking this method into account, the learning process can be divided into
five stages: “propose a problem - establish a hypothesis - collect data - demonstrate hypothesis
- summarize”. Learning takes place in complex but significant problem situations where the
team works together to solve problems, acquire the knowledge behind that problem and then
develop knowledge to solve it and develop the ability to learn from it. (Han-Yu et al., 2018;
Martens, Spruijt, et al., 2019; Valtonen et al., 2021). In this way, the teacher acts as a facilitator
who guides students’ learning, while they are forced to solve problems, discussing them with
group members (Ghani et al., 2021; Martens, Spruijt, et al., 2019). All this has caused consid-
erable confusion about what kind of education “PBL” designates, raising questions about the
most varied differences in the interpretation of this methodology, and whether such differences
extend the term “PBL” too far, to the point of ceasing to mean something specific (Martens et
al., 2020; Souza & Dourado, 2015).

In PBL, although its approach is interdisciplinary, there is a need to explore precisely what
this means in practical terms and what it means not only for students but also for teachers
and institutions (Baldwin, 2017; Souza & Dourado, 2015). It is therefore important to clarify
the extent to which the principles and practices underlying the programs, which can credibly
claim to have initiated the problem-based movement in higher education, overlap or diverge
(Martens et al., 2020).

Furthermore, this methodology has been actively developed and used in higher education (Souza
& Dourado, 2015; Valtonen et al., 2021), has received much attention in recent years (Han-
Yu et al., 2018), significantly increasing the usability of knowledge acquired at university: the
transfer of theoretical knowledge to professional situations, on the one hand, and the direct
acquisition of practical knowledge, on the other (Hemker et al., 2017). Likewise, it has shown
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positive results, observed by researchers from most different areas (Han-Yu et al., 2018; Hemker
etal., 2017; Kibret et al., 2021; Souza & Dourado, 2015), but always referring that there is still
room for improvement (Hemker et al., 2017; Kibret et al., 2021).

In the learning situation, students’ perceived self-efficacy will affect their academic interest,
learning motivation, emotional management, cognitive ability, and growth achievement. Self-ef-
ficacy has a strong mediating effect on the subsequent performance and self-actualization of
individuals. PBL can help students acquire the professional knowledge and skills required in
the workplace. However, while this knowledge can increase learning effectiveness, if self-efficacy
is not a prerequisite for operation, its effectiveness is difficult to demonstrate. Therefore, the
problem-oriented learning teaching strategy should emphasize the need to establish short- and
long-term goals, and give performance feedback, as a source of information to improve learning
and thus, consequently, improve self-efficiency. This method is a complete learning strategy, in
which the theoretical foundations are derived from modern theories of learning, such as the
cognitive school and the constructivist school. PBL emphasizes that learning is an active mental
process that uses a student’s previous experiences and develops the connection between previ-
ous information and new information, in the construction and formulation of hypotheses or
theories. It also connects facts and theoretical information with practical dimensions to gain a
deep understanding of a concept. Social foundations can also be shown in the PBL when peer
groups collaborate to build knowledge. Thus, it arises because of student procedures or actions
(Chang et al., 2017; Dreyer et al., 2021; Ghani et al., 2021; Han-Yu et al., 2018; Juuso, 2018;
Khatiban et al., 2019; Kibret et al., 2021; Martens et al., 2020; Martens, Spruijt, et al., 2019;
Moustaffa, 2020; Souza & Dourado, 2015; Sriphong, 2019; Valtonen et al., 2021; Wulandari
& Shofiyah, 2018).

In the extensive literature produced on PBL, there is a consensus on its basic characteristics. In
common perception, all point out that this methodology promotes the acquisition of knowledge,
and the development of skills, competencies, and attitudes throughout the learning process, in
addition to favoring the application of its principles in other contexts of the student’s life. Thus,
PBL presents itself as a didactic model that promotes integrated and contextualized learning
(Martens, Spruijt, et al., 2019; Moustaffa, 2020).

In general, PBL has five fundamental characteristics, (1) the use of problems as the beginning of
the learning process, (2) collaborative learning in groups, (3) student-centered learning, (4) the
role of teachers and (5) enough time for self-examination (Gongalves et al., 2020; Liu et al., 2019;
Souza & Dourado, 2015). This method emphasizes active participation, problem-solving and
critical thinking. PBL encourages students to identify their knowledge and skills and apply them
to new situations or use them to achieve specific goals, combining previous knowledge or princi-
ples, which makes PBL distinct from other methods (Liu et al., 2019; Souza & Dourado, 2015).

Souza & Dourado (2015) specifically mention three of these characteristics, as they are consid-
ered pillars for the positive functioning of this methodology, compared to the traditional one:
the student as a learning center, group work, and the teacher as a tutor.

In the case of the student as the center of learning, the study suggests offering students more
possibilities to develop their studies independently, making the student the protagonist of their
own learning, feeling motivated and valued for their acquired knowledge. of other experiences
throughout life, expanding and developing their potential for new learning. Thus, these be-
come self-directed, self-oriented, and motivating from the teacher to the student as the center
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of the teaching and learning process, leading him to the understanding that learning is not just
acquiring information, but processing it to transform it into knowledge. That is, through its
applicability, we are enabling the development of educational activities that involve individual
and group participation in critical and reflective discussions, converting the activities developed
in the classroom into rich and significant situations to produce knowledge and learning for
life. This allows access to different ways of learning and, especially, of learning to learn. Under
such conditions, students will be able to learn by practicing what their future profession will
be, becoming active professionals able to solve, with autonomy and responsibility, the problems
that will arise in their daily lives (Souza & Dourado, 2015).

In relation to group work, the same says that it promotes collaborative learning and that it is an
opportunity for personal and social training. Collaboration provides space for the reconstruction
of knowledge, for the analysis and interpretation of data, for the comparison of divergent points
of view, and for the explanation of concepts and ideas. Thus, the creation of a collaborative
climate is also a source of values among the students who form the group: the ability to listen
and observe what the other says; the solidarity that arises spontaneously and the solidarity that
is built among all; the search for truth in the relationships and in the way of acting of each and
every one of the members; the potential to correct each other and the expectation of the common
learning rhythm, considering the time of each one. Acquiring these lessons is an opportunity
for enriching growth, which only collaborative work facilitates. In this sense, collaborative group
learning in higher education is a process of cultural change; the teacher is the agent of this change
when, in the academic space, he facilitates learning through these methods. This group learning,
through PBL, is more of a process than an outcome (Souza & Dourado, 2015).

Regarding the teacher as a tutor/facilitator, he points out that education, as it is a dynamic process,
demands from the teacher a permanent update and change in their teaching practices, with a
view to developing skills different from those traditionally exercised. In terms of knowledge, the
minimum required of a teacher is mastery of the content of their discipline, constantly keeping
scientific knowledge up to date, to respond to the demands of the evolution of knowledge and
the demands of society. He must also know the contribution of his discipline to technological
advancement and identify the ethical values present in society. In the didactic-pedagogical dimen-
sion, it is important for the teacher to know the psychological processes that affect learning, as
well as the didactic methods and strategies that, according to the characteristics of the discipline,
best favor learning (Souza & Dourado, 2015).

Since the problem is the vehicle of the ABP, Gongalves et al. (2020) enumerated the main compo-
nents that characterize a so-called “Good Problem”. This must consist of the neutral description
of a phenomenon that needs explanation, formulated in concrete, simple and objective terms;
should be relatively small, directing the student to a limited number of topics, activating prior
knowledge, and not requiring extensive hours of individualized study to acquire adequate knowl-
edge regarding the phenomenon in question. It must, likewise, can lead and motivate learning,
not containing topics that lead to distractions, and use cases that address socio-environmental
issues, thus promoting a critical reflection on the part of the student. It should also require
judgment and decision-making and raise open-ended questions that stimulate discussion. The
same study indicates the importance of the problems to be studied, in each tutorial discussion,
to be elaborated in advance, as well as the learning objectives to be achieved.

PBL is founded on the principles that knowledge is constructed and shaped in a social context
and uses problem cases as vehicles for learning. The judicious use of problematic cases serves
to reinforce the learning process, as well as specify the learning objectives. Peer discussions are
not aimed at reaching a single solution, but serve to cultivate the principles of problem-solving,
creativity, and openness. The learning process aims to enable students to select their learning
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goals and experiences, thus cultivating the spirit of self-reflection. Students become structures of
their knowledge and develop responsibility for learning. However, other dimensions of learning
are also mobilized with this methodology, such as: motivation, which is stimulated by a curiosity
about the themes of each area of study; individual and group communication skills, essential for
the development of group learning; and the ability to write scientific articles, which starts from the
idea of students analyzing and understanding existing phenomena in order to express themselves
better (Compton et al., 2020; Sari et al., 2021; Souza & Dourado, 2015; Sriphong, 2019; ).

The PBL has a basic structure governed by general principles that allow it, according to the
school level, university course and discipline, to model itself to meet each of the specifics. The
basic structure takes place in four stages: the first begins with the choice of the real context of
the student’s lives, for the identification of the problem and the preparation and systematization,
by the teacher, of the materials necessary for the investigation. The second stage follows with the
students receiving the problematic context from the teacher. They start the process of elaborating
the problem questions about the context of which they have previous knowledge and that they
will deepen. Then, we move on to the discussion of the questions in the group to, from there,
start the investigation planning, for the resolution of the same. The third stage is the investigation
development process, through the various resources made available by the professor. Students,
at this stage, acquire information through reading and critical analysis, research, discussion in
groups, and raising hypotheses for a solution. In the last stage, they elaborate a synthesis of the
discussions and reflections, systematize the solutions found to the problems, prepare the pres-
entation, and promote the self-assessment of the learning process they carried out. Thus, in a
simplified way, and according to Gongalves et al. (2020), Sari et al. (2021), Souza & Dourado
(2015), and Sriphong (2019), the following steps can be pointed out:

* First stage: elaboration of the problematic scenario or context;

* Second stage: the problem questions;

¢ 'Third stage: problem-solving;

* Fourth stage: presentation of the result and self-assessment.

More specifically, seven steps to follow were also pointed out, considering the steps already
mentioned. Since, steps 1 to 5 are performed in the first stage (considered as “opening”), step 6
in the second stage, which occurs outside the group, and step 7 in the third stage (considered as
“closing”). Therefore, the process of this methodology can follow the following order (Gongalves
et al., 2020; Sari et al., 2021; Souza & Dourado, 2015; Sriphong, 2019):

1. Reading the problem, identifying and clarifying unfamiliar terms;

2. Identify the problems, raising the points of doubt that will raise the discussion;

3. Survey of explanatory hypotheses, resuming previous knowledge;

4. Summarize the discussion, recalling the problems listed, the diagnostic hypotheses raised,

the contributions of previous knowledge, and the pros and cons. This helps to identify the
study objectives;
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5. Formulation of learning objectives in order to guide the study, identifying points of relevance;

6. Individual study of the issues raised in the learning objectives, looking for scientific references,
validating/invalidating hypotheses, and filling knowledge gaps;

7. Group shares the solution to the assigned problem and the acquired knowledge.

The benefit of the interaction promoted by PBL is fundamental to achieving success in its appli-
cation. It is necessary for every way: with the subject and with the context of the subject studied,
between the students and the teacher. The structure of this methodology is built on this basis
since the interaction is the key to the learning process (Souza & Dourado, 2015).

In the teaching and learning process, assessment is a fundamental element. In PBL, this practice
should be developed as part of learning and not just as a mechanism for quantitative attribution of
a classification. After all, it is precisely through the evaluation activity that the student’s feedback
is obtained, about their difficulties in the learning process, so that there is time for the teacher to
reorient the topic or content studied, correct misunderstandings, and enable the return to the
desired path. In this way, the use of this method requires a change in the conception and execution
of the evaluation, since the objectives are not limited to the mere learning of conceptual knowledge
by the students, but the development of mental competencies, directed to at least three capacities:
scientific understanding, through real-world cases, reasoning and problem-solving strategies, and
self-regulated and self-directed learning strategies (Roliak et al., 2021; Souza & Dourado, 2015).

Another important point is that the teacher understands that, in PBL, it is essential that students
show themselves capable of developing their skills to think in a critical and contextualized way;
analyze and synthesize the information; build a solid argument, justifying their results well and
producing knowledge autonomously; interact collaboratively; demonstrate organization in the
presentation of results and know how to communicate, with clarity and confidence, the results
achieved, both in written and oral modality. Thus, the teacher must define which elements should
be evaluated and how to evaluate them. This makes an assessment in PBL one of the great chal-
lenges of teaching (Roliak et al., 2021; Souza & Dourado, 2015).

According to Compton et al. (2020), in general, students believed that the modules of this method
and the assessment criteria applied were effective in facilitating and evaluating their learning, al-
though they recognized that they did not see the research as significant in supporting their future
practice and showed some hesitation in adapting to this methodology.

The discussion around the use of active learning processes by teachers and students has gained
increasing relevance at all educational levels (Menezes-Rodrigues et al., 2019).

In this teaching-learning context, the student should not be seen as a passive agent but encour-
aged to actively participate in the construction of knowledge, through the search and analysis
of available information. Their participation and commitment in this learning process become
progressively greater, since the responsibilities assigned increase with the application of successive
problems that seek to awaken independence and autonomy and a lesser need for guidance. Students
develop autonomy and independence while building their own knowledge. Such characteristics
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favor them in the search for knowledge, in the consolidation of ethical, fundamental, and specific
concepts in different courses, in addition to promoting social interaction and strengthening the

humanization process during their training (Gongalves et al., 2020; Menezes- Rodrigues et al.,
2019; Roliak et al., 2021).

The key point in this learning is the self-assessment of one’s own projects, efforts, motivations,
interests, and levels of productivity. Students thus become critical individuals, giving each other
constructive feedback, which helps them to become aware of their own strengths and improve
their interactions with each other (Wulandari & Shofiyah, 2018).

For most students, PBL is much more interesting, stimulating, and enjoyable than traditional
teaching methods (Souza & Dourado, 2015). On the other hand, according to McKenzie &
Brown (2017), the application of this method initially proved to be difficult and stressful for
many of the students, who were not familiar with learning independently and were reticent
with the assessment proposal. However, they highlighted the important value of constructive

feedback and how it helped them.

The PBL is a method that considers as one of the fundamental points of its application the
relationship between the teacher, the student, and the content to be studied and learned. The
teacher assumes the role of facilitator, tutor, mediator, guide... who encourages students to dis-
cover, interpret and learn. In addition, it contributes to the development of a series of didactic
principles that link teaching and learning to real situations, reinforcing the independent, active,
and responsible activity of the student in the construction of new learning (Gongalves et al.,
2020; Roliak et al., 2021; Souza & Dourado, 2015).

The acknowledgment of the facilitator’s importance is accompanied by an attempt to delimit his/
her profile, which is basically defined by assuming responsibility for creating and presenting the
problematic scenario; collaborating with the learning process; helping in learning the conceptual
knowledge of the discipline; monitor the process of investigation and resolution of problems;
enhance the development of skills for analyzing and synthesizing information; be co-responsible
for organizing the meeting space and group relationships; and favoring creativity that provides
students with independence when approaching cognitive processes (Gongalves et al., 2020;
Martens et al., 2020; Roliak et al., 2021; Souza & Dourado, 2015). All these characteristics are
fundamental in the process of applying this methodology (Souza & Dourado, 2015).

Thus, it is essential to prepare teachers for the implementation of this type of methodology, and
Roliak et al. (2021) point out as key points:

* not restricting students in the process of formulating new ideas;

* not trying to find the only right way to solve the problem;

* avoid intervening without reason, so as not to interrupt the group’s autonomys;

* not prematurely criticizing new ideas and giving students complete freedom in the search
for new theoretical and information sources, for the creation of their own approaches in
problemsolving situations.

Despite the positive results related to the methodology, teachers and students must be aware of

their proper roles during the process, since changes in the application of PBL can negatively in-

terfere with the learning process, leading to the failure of this method. The lack of understanding
of the fundamentals and underlying principles, and the misguided attempts to promote a more
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efficient, result-oriented approach, contribute to the failure of the principles of problem-based
learning, leading to the discontent of all those involved in this process (Gongalves et al., 2020).

Regardless of all the benefits of PBL, it is necessary to provide an environment with certain
conditions, and in accordance with its basic principles that prepare students and teachers for
change, so that it can be successfully implemented (Moustaffa, 2020).

Although this method has many applications, its implementation is based on a single universal
wortkflow structure that contains three elements: the problem as an initiator for learning, the
teacher as a facilitator, and group work as a stimulus for collaborative interaction. These revolve
around four types of learning principles: constructive, self-directed, collaborative, and contextual.
Thus, the practice of this methodology helps the student to understand the content, form a new
opinion and acquire new knowledge (Ghani et al., 2021; Sari et al., 2021).

Ghani et al. (2021) identified the essential learning behaviors necessary for the effective imple-
mentation of PBL in higher education, grouping them into three main themes: intrinsic power,
trust, and functional capabilities. These must coexist to ensure the desired learning outcomes
in this methodology.

Intrinsic power is seen as the application of students’ inner strength in carrying out positive
learning behaviors. That is, it requires students to proactively engage in the learning process,
organize their activities systematically, persevere in learning and be resourceful. Therefore, the
power of students’ intrinsic behavior can improve their learning, allowing them to decide on
their goals and promoting their own confidence to achieve goals (Ghani et al., 2021).

Trust is the role given to students to get them involved and identify gaps in their learning. These
should engage in self-assessment, give constructive feedback, and value the feedback received.
By assigning an active role to students, an opportunity and responsibility are given to them
to elaborate their learning and become experts, promoting deep learning (Ghani et al., 2021).

Functional capabilities are considered essential for the competent performance of a task in the
PBL. These require the student to organize and plan time for specific tasks, have digital skills,
use data effectively, and work together efficiently to achieve agreed goals. These undoubtedly
help students with the skills and knowledge necessary for the success of this methodology. Studies
have shown that strong time management skills, digital knowledge, data management, and
collaborative capabilities not only lead to positive academic performance but also prepare them
for future job positions (Ghani et al., 2021).

Despite the PBLs merit, there are several challenges in its implementation, including the lack
of learning resources, the need for a longer period, the weak training of teachers, the lack of
research on the nature of the problems that can be introduced to students, the potential difficulty
others might face in adapting a new teaching approach, and confusion about the methodology
itself. Such challenges can, however, be overcome through the prior presentation to students
and teachers of the methodology implementation process, the presentation of other success
cases as an example, and the reconstruction of both the various activities and the workload of

the discipline in question (Hemker et al., 2017; Sari et al., 2021).
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In recent decades, PBL has adapted to different areas of knowledge. However, despite all the
advantages enumerated by the various studies carried out, there are some difliculties in the use
of this methodology, on which it is necessary to reflect (Souza & Dourado, 2015).

The recognition of the advantages of this method compared to traditional teaching has pro-
moted a greater diffusion of it, which is currently used in different areas of knowledge and in
different courses. Therefore, the following advantages can be listed (Chang et al., 2017; Souza
& Dourado, 2015):

* Motivation: a fundamental element of learning, as it arouses the studenc’s interest and cu-
riosity for the topics studied in order to obtain quality learning, which will generate greater
satisfaction;

* Integration of knowledge: when developing new knowledge relating it to previous knowledge,
the integration of learning occurs, which allows the transfer, expansion, and duration of the
knowledge produced;

* Critical thinking: the complexity and diversity of the training and performance fields require
the student to develop the ability to think critically about knowledge, and to carry out a
permanent investigation of information and knowledge;

* Interaction and interpersonal skills: imply a general relationship between all those involved
in the classroom, as it provides learning not only from the results of academic research ac-
tivities but also seeks to achieve broader learning, of an interpersonal educational character

to develop affective capacities, coexistence, and personality of the students.

On the other hand, as disadvantages/difficulties can be pointed out (Chang et al., 2017; Souza
& Dourado, 2015):

* Inidal insecurity: change of teaching method, because the new one brings concerns, doubts,
and questions, unlike a conventional teaching method;

 Time: with PBL, more time is needed for students to reach a satisfactory level of learning;

* Inadequacy of the curriculum: as it is a question of working with problems, the learning con-
tents can be approached differently and with greater or lesser depth in the various disciplines;

* Financial resources: more institutional support regarding the availability of financial resources;

* Assessment: it is a difficult task for students who are not used to the type of assessment that
includes self-assessment and assessment of group members in the presence of the facilitator;

* Changing the role from teacher to facilitator: not all teachers have the necessary training for
certain dynamics of this method, which can lead to a real failure in using it.
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Due to current changes in healthcare realities and the continuous expansion of knowledge, there
is a growing demand for cognitive and problem-solving skills to recognize the needs of patients
and society (Ibrahim & Al-Shahrani, 2018). Among the many educational methods used to
foster clinical reasoning, problem-based learning is one of the most used (Merisier et al., 2018).

However, despite the positive results, compared to conventional education, in terms of improving
student performance and acquired skills (Allert et al., 2022; Khatiban et al., 2019; Kibret et al.,
2021; Liu et al., 2019), many authors argue that more empirical evidence is needed to obtain
a better understanding of the benefit of this type of methodology, to promote students’ clinical
reasoning (Chang et al., 2017; Kibret et al., 2021; Merisier et al., 2018).

Approaching the field of health sciences in general, this type of active methodology promotes
greater commitment, involvement, increased motivation, assiduous reading of the indicated
references, and improvement of the understanding and assimilation of the contents given in
the different disciplines, for the formation of the students of the different health courses at the
higher level (Menezes-Rodrigues et al., 2019).

According to Kibret et al. (2021), most students agreed that PBL was useful for understanding
basic science knowledge, helped to develop problem-solving skills, and motivated students to
learn. Likewise, regarding assessment, some of the students admitted that they did not find the
teachers prepared and qualified to use this method.

Likewise, Merisier et al. (2018) analyzed the contribution of PBL to the development of clinical
reasoning and the assessment of critical thinking. Although critical thinking skills are necessary
for reasoning, they argue that clinical reasoning goes beyond critical thinking. The authors
concluded that although this methodology creates a learning context favorable to the develop-
ment of clinical reasoning skills, the result depends a lot on the educational strategies used by
teachers and students.

Also, Menezes-Rodrigues et al. (2019) give us an overview of the results obtained in the imple-
mentation of this method in the different areas of this field. In the area of dietetics and nutrition,
this study concluded that, carrying out problem situations, group evaluations, and the use of
interventions and the application of tests used as diagnostic evaluation, favored a better forma-
tion of future professionals. In nursing, it discusses the importance of ethical competence and
its applicability in care, as well as the need for this type of methodologies so that students can
develop interactive, more ethical, solidary, and humanized actions. In the field of physiotherapy,
he considers that, for the formation of a more reflective, critical, and humanistic professional
physiotherapist, PBL should be used and experienced as an active learning method. In pharmacy,
and according to the students, this methodology promoted a noticeable improvementin student
performance and highlighted an increase in the motivational effect that made students more
interested in the content and developed logical reasoning, through the contextualization of the
theoretical knowledge with the practical situations inherent in the pharmaceutical profession.

Colleges and higher schools of pharmacy increasingly use this type of active learning as an edu-
cational tool to improve the learning and training of pharmacy professionals (Liu et al., 2019;
Menezes-Rodrigues et al., 2019; Newsom et al., 2019). Liu et al. (2019) demonstrated the
positive effect of PBL on students, not only in obtaining higher theoretical classifications in
pharmacology, but also in improving self-study, learning interest, team spirit, problem-solving,
analysis, communication, and expression. As pharmacology is an increasingly fast science, with
changes in the number of drugs, knowledge of mechanisms of action and other information, a
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change in the curriculum seems to be beneficial in the better preparation of these professionals,
who, throughout their lives, will be better able to deal with changes in knowledge and skills
associated with progressive and dynamic social/economic transformation. The study also states
that these results support conclusions obtained in other research in the areas of nursing, med-
icine, and dental education.

PBL is increasingly used in medical programs around the world. However, more evidence is
needed to support the idea that this methodology is more effective than traditional methods.
Teachers in this area are naturally interested in knowing whether it contributes to the desired
skills of future doctors. However, a portion of them remain sceptical about whether PBL will be
equally effective in teaching and, if so, whether it is possible to do so without overusing existing
resources (Liu et al., 2019). Stentoft (2019) explored the many possible forms of PBL and how
they promote different learning objectives. He also points to the creation of taxonomies, to cat-
egorize implementations of this method, according to key variables related to student and faculty
involvement, and the nature of the problems. All these taxonomies share the view that PBL is
linked to narrow learning objectives, where facilitators define objectives, through case-specific
materials and learning steps. However, the same study concludes that this methodology can be
more than that.

In the area of nursing, Khatiban et al. (2019) recognized PBL as a method to improve critical
and creative thinking among nursing students in ethics education. It also reports that this
method significantly improves students’ problem-solving skills, critical thinking, metacognitive
awareness, and learning progress. On the other hand, some students recognize that they have
suffered more stress due to schoolwork, compared to the traditional method.

PBL in the health sciences, there are several issues for curriculum design and implementation
that need to be addressed, such as staff, learning resources, different approaches, time, workload,
learning objective, evaluation, among others. Recently, modified techniques of this methodology
have been introduced in this field, such as the use of “real” patients as a stimulus for learning
(“key case” approach) (Changetal., 2017). Most authors advocate the use of a hybrid PBL model
as the main teaching and learning tool in this area (Chang et al., 2017; Ibrahim & Al-Shahrani,
2018; Khatiban et al., 2019; Liu et al., 2019; Stentof, 2019).

In online classes, PBL activities can be developed in Problem Base Learning - Virtual (PBL-V),
which is a learning approach that presents contextual problems, to encourage students to learn
online. Like PBL, PBL-V is a learning model that presents challenges for students to acquire
methods of working in groups, to find solutions to real-world problems (Fitriana et al., 2021).

The main purpose of PBL-V is not to convey most of the content during virtual learning, but
to develop students’ critical thinking skills, and the ability to independently build their un-
derstanding and problem-solving skills and, at the same time, develop skills to actively build
their knowledge. PBL-V also aims to develop students’ independent learning and social skills
through online learning. Learning independence and social skills can be formed when students
collaborate to identify information, models, and learning resources relevant to learning com-
pletion (Fitriana et al., 2021).

In this field, certain advantages and disadvantages were pointed out. As advantages, it described

the fact that it is easier for students to understand a concept that is built by themselves, especially
supported by the ease of access to online literature. It was also mentioned that the teacher directs

277



the correct concept during the discussion, actively involving students in problem-solving and
demanding greater thinking skills, as well as the fact that students can feel the positive impact of
learning since the problems that are solved are directly linked to real life. There is thus a greater
motivation to learn, arousing interest in the material being studied, making students more in-
dependent and mature, able to give and accept opinions, and instilling a positive social attitude.
On the other hand, the disadvantages include the preparation of learning (tools, problems, and
concepts) which is complex, the difficulty of finding relevant problems, the misunderstandings
that often occur, and the fact that there are restrictions on the internet network in the access to
literature, in online learning activities (Fitriana et al., 2021; Morgado et al., 2021).

This model can be considered a relevant learning tool, to be used within the specific context of
education, in health sciences, demonstrating benefits when compared to traditional learning
strategies. According to the results reported by Morgado et al. (2021), students prefer a hybrid
PBL system, rather than the conventional one, in a distance learning context. On the other hand,
the thoroughness of knowledge is perceived as inferior to that obtained through the conventional
method. According to these students, the online PBL method is not a reliable tool to facilitate
learning in a clinical setting, compared to other methods. However, the online PBL strategy can
be seen as a successful instrument to improve the advancement of information and clinical capacity
(visual/spatial and auditory) in this area, with results like those obtained in the current environment.

According to Fitriana et al. (2021), about 53% of students report that they “Strongly agree”
and 20% of students “Agree” with the use of PBL-V in virtual teaching/learning. This is be-
cause the material presented can be easily found in the online literature and so they can study
any topic, with new experiences in learning, increasing the constructive capacity of knowledge
independently. However, about 17% of students “Neither Agree nor Disagree”, 3% “Disagree”
and 7% “Strongly Disagree”. These results can be explained by the difficulty of accessing the
internet. Likewise, some of the students stated that they were still used to conventional learning,
tending to be happy to receive information directly from the teacher, rather than independently.

As mentioned eatlier, other modified problem-based learning techniques have emerged. These
include Project Base-Learning, Case-Base-Learning, Self-Directed Learning, Team-based learning,
and Service Learning. Problem-Based Service Learning.

Project Based Learning (PBL)

Project-based learning is a model where teachers act as facilitators, guiding students through a
research process that includes working collaboratively to develop a product, testing a prototype/
plan, and reflecting on the entire experience (Nagarajan & Overton , 2019).

Although PBL and ABP are student-centered approaches, there is some disagreement in the
literature on whether they are similar or very different approaches. The fundamental principles
remain the same and can be expressed along three axes: learning, content, and social aspect (Mar-
tens et al., 2020). However, in PBL, projects do not include detailed descriptions of activities
or time periods, since the learning objectives are broad and must be defined by the students
themselves, in collaboration with the teacher, who becomes a supervisor (Stentof, 2019).
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Case Based Learning (CBL)

Case-based learning is founded on similar theoretical principles about learning compared to
PBL. Problems are seen as the starting point for the learning process, student collaboration is
thought to improve learning, teaching is organized as facilitation and supervision, and students
are required to take responsibility for their learning. 2019).

Therefore, it is not theoretical assumptions about learning that distinguish these methodologies,
but the objectives and nature of the problems with which students learn. In contrast, learning
objectives in the PBL case are typically defined much more narrowly, as in a specific organ system,
or in a specific patient group, or in a specific pathology, for example. In this method, specific
scenarios or user stories are created, such as “problem stimuli” carefully designed to ensure that
students can achieve pre-specified learning objectives, in a structured way, usually assisted by a
facilitator (Stentof, 2019).

Addressing other distinctions, such as between the PBL and the PBL case, several studies point
to three main variables that differ between them: the objective of the problem, the time spent,
and the evaluation. In the CBL case, the case materials developed by the professors delimit the
spaces in which the students can locate the problems to be solved and, therefore, the objective of
any case is to fully frame what the students will learn. The period for working on a case is often
limited to one week and pre-defined steps are followed. Regarding assessment, working with
cases offers students a unique experience to learn from peers while using previous experiences
to build new knowledge. However, students by and large are not building towards a shared goal
or written product (Stentoft, 2019).

Self-Directed Learning (SDL)

Self-directed learning is an initiative by the student to analyze the learning need, frame the
learning objective, recognize resources, learn from others or from their materials, select and
apply appropriate learning techniques and evaluate the results (Moustaffa, 2020)).

The skills acquired through SDL are gaining special importance in institutions of higher edu-
cation, especially in faculties of medicine. In adapting to the cognitive explosion, in the age of
technology and rapid change, to keep up with modernity and continuous development, and
to improve the conditions of users, this method works on the student’s abilities to plan and
manage the activities of learning, to obtain knowledge and information, and to acquire specific
skills, especially the ability to learn throughout life through self-learning (Moustaffa, 2020).

Team-Based Learning (TBL)

Team-based learning, as the name implies, is an approach that results in the use of most class
time for teamwork. The main objective is to ensure that students can practice using course
concepts, with some authors assuming that this methodology is like problem-based learning
(Alnowaiser et al., 2019).

TBL strategy involves four basic principles: 1) groups must be properly formed and managed; 2)
students must be held accountable for their learning; 3) team assignments should promote both
team content and team development; and 4) students should receive frequent and immediate
feedback (Alnowaiser et al., 2019).

TBL and PBL, despite having some similarities, some differences can also be pointed out, among
which: PBL is student-centered and is applied without interaction with a large group, while TBL
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requires this interaction and is centered on students. instructors: at TBL, students usually have
the content information before the sessions, being asked to use this material to solve problems,
working through applications (Alnowaiser et al., 2019).

Problem-Based Service Learning (PBS)

Problem-based service learning is a constructive pedagogical framework. Teachers introduce a
problem to students in a real-world context so that students work through the complex problem
and develop a clear solution or framework that would apply to the learning process. context
(Hurt-Avila et al., 2021).

This methodology grew out of volunteerism and community service, emphasizing learning through
community involvement. Within the practitioner-academic paradigm, students learn to apply
research methodology and procedures in communities, providing an appropriate place to apply
research-related educational content in a real-world practice environment (Hurt-Avila et al., 2021).

It is interesting to note thag, if, on the one hand, PBL aims to encourage students to seek solutions
to the problems presented, on the other hand, students end up motivated to take more respon-
sibility for their own learning than those involved in traditional teaching activities. Likewise, as
teachers are seen not as sources of answers, but as facilitators of problem-solving, students tend
to become more competent in the search for information. This method improves the teacher’s
work, as it encourages him to follow the research process developed by the students and the
way in which they arrive at the solution to the problems they propose to solve. Thus, the PBL
contributes to the development of continuous teacher training, as they are impelled to think of

other ways to improve their pedagogical practice in the face of new learning challenges (Souza
& Dourado, 2015).

Thus, working with real problems implies putting aside the idea that learning means memorizing
transmitted concepts, but rather processing the information acquired through research, adding
significant new understandings, for the expansion of the investigated knowledge. It also sup-
poses abandoning the linear understanding of concepts to understand knowledge as a process
in which several dimensions and variables are involved, which both teachers and students must
take into account, such as: space, time, access to sources of information, investigation of the
correct information, explained in an organized and well-argued way, in addition to putting into
practice certain social skills, as well as the acquisition of skills such as shared communication,
active listening and group organization (Souza & Dourado, 2015).

On the other hand, many authors propose carrying out more studies on PBL, to make it the
main interactive learning strategy in higher education institutions. Among these proposals are,
for example, discovering the factors that affect the development of different self-learning skills,
what is the student’s perception of this method to identify the most important characteristics,
which obstacles can prevent the achievement of the desired objectives and try to understand
the importance about changes in the educational process through it (Moustaffa, 2020; Roliak
etal., 2021).
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CO-CREATION

Co-creation is a learning technique that embraces the constructivist paradigm and exploratory
approach, through a collaborative and reciprocal process in which all participants have the op-
portunity to contribute equally, although not necessarily in the same way, to the curricular or
pedagogical conceptualization, decision-making, implementation, research or analysis (Bovill,
2020; Cook-Sather, 2020; Doyle & Buckley, 2020; Kaminskiene et al., 2020; European Com-
mission, Directorate-General for Research and Innovation, 2021). The aim is to improve student
active involvement, student experience, and the effectiveness of the learning environment (Mar-
tens, Meeuwissen, et al., 2019; European Commission, Directorate-General for Research and
Innovation, 2021), making education a shared effort where learning and teaching are done with
students and not for them (Doyle & Buckley, 2020; European Commission, Directorate-General
for Research and Innovation, 2021).

Looking at the term specifically, both ‘co’ and ‘creation’ are significant. The ‘co’ stresses that
the process is social, and the ‘creation’ that something new appears because of the process. The
definitions presented imply that the concept has several important attributes, such as “to cre-
ate, to work together (collaborative learning)”, “to create something new together”, “to obtain
mutual value/benefit in a collaborative process (value co-creation)” and “to contribute equally
(partnership)” (Eckhardt et al., 2021; Kaminskiene et al., 2020).

This methodology has attracted much attention over the past decade and has been discussed
from multiple perspectives, including partnership learning communities, student-centred and
person-centered learning, and personalized learning. All these mainly discuss the problem of
learning ownership, co-creation, deeper student involvement in the process, and motivation
(Bovill, 2020; Doyle et al., 2021; Kaminskiene et al., 2020; Longoria et al., 2021; Pearce et al.,
2020; Skipper & Pepler, 2021). Likewise, co-creation can be achieved in several ways, examples
include involving students in content assessment, teaching, and learning processes, conducting
disciplinary research, or designing assignments, among others (Bovill, 2020; Doyle & Buckley,
2020). Thus, the concept becomes a definition of a border, which, despite being increasingly used
in several areas, lacks clarity in its definition and inconsistent use of terminology (Kaminskiene
et al., 2020; van Karnenbeek et al., 2020).

Regardless of this ambiguity, the authors agree that this method involves openness, respect,
inspiration, support, security, closeness, and friendship, leading to innovation and mutual learn-
ing (Dollinger & Lodge, 2020a), and that conceptual analysis reflects the state of education.
contemporary, when learning becomes a co-creative practice and is based on partnership and
collaboration, changing the role of teachers and students, and occurring at different stages of
curriculum implementation. This method can be successfully enhanced and supported by relevant
and creative pedagogical strategies that include generative dialogue, negotiation, collaborative
work, participatory design model, and others (Kaminskiene et al., 2020).

The existing literature is optimistic in evaluating co-creation as a teaching and learning tool at a
conceptual level. However, there is limited evidence on the effectiveness of co-creation in terms
of academic performance, as they observed that to prepare students for professional practice, it is
essential to measure the effectiveness that these types of tasks present in terms of their learning.
The appeal of this methodology as a pedagogical paradigm is explained by the wide range of
benefits attributed to the existing literature, such as this growing interest. On the other hand,
it is necessary to address the significant gaps that remain regarding knowledge of the effect of
co-creation (Doyle et al., 2021; Doyle & Buckley, 2020).
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Innovation efficiency and the ability to innovate are built on several factors: interaction, networks,
partnerships, effective innovation practices, and the ability to combine perspectives and gacher
know-how from different entities. The creation of new industry-academy cooperation is one of
the current objectives, aimed at supporting an innovation ecosystem and improving knowledge
exchange. The question, in essence, is how to create policies, methodologies, and a culture of
cooperation that impact the areas of innovation, the application of technology and research
production and the creation of a better and more sustainable society (European Commission,
Directorate- General for Research and Innovation, 2021).

A guided co-creation process aims to allow the emergence of interaction and the exchange of
information and insights and, thus, create a whole new culture of innovation and cooperation.
This methodology requires new skills, operating models, and methods, as well as intermediary
organizations, to facilitate collaboration. Professional facilitation benefits all parties involved
in the interaction and ensures the sustainability of initiatives. Intermediate organizations may
understand academic and industrial viewpoints, and may act as liaison organizations, interfaces,
or bridges. As the work progresses, the team must be willing to change its direction or point of
focus if its findings, new information, or new insights demand it. The purpose of this type of
work is not to provide conclusive or convincing evidence to elucidate the nature of the problem,
but rather to help better understand the problem and its implications, providing answers to
questions such as “What if?’, ‘How could we?’, ‘Because?” and “What could it be?” (European
Commission, Directorate-General for Research and Innovation, 2021).

The creation of new knowledge derives from the application of research methods that are em-
bedded in the delivery of a program or policy, through four collaborative processes: (1) co-ide-
ation (generating an idea); (2) co-design (development of the program or policy and research
methods); (3) co-implementation (implementing the program or policy in accordance with
agreed research methods) and (4) co-evaluation (data collection, analysis, and interpretation).
Comprising three fundamental principles (Pearce et al., 2020):

* Principle 1: new knowledge derives from the application of rigorous research methods;

* Principle 2: Research methods are incorporated into the delivery of a program or policy as
a way of ensuring that new knowledge has an immediate practical application;

* DPrinciple 3: co-creation comprises the four collaborative processes.
After analyzing the concept of co-creation, (Kaminskiene et al., 2020) pointed to a set of em-
pirical indicators, which are used in the analysis of this method, of learning, grouped into the

following categories:

1. Collaborative process: involving pedagogical process; level of interaction; active learning
methods; negotiation elements;

2. Collaborative production: participatory design; collaborative analysis and communication;
a phase in the knowledge appropriation model; collaboratively co-created curriculum;

3. Transformative interaction and teacher position: teacher as facilitator; teacher courage; teacher
flexibility and improvisation;

4. Apprentice Agency: proactive role; students as evaluators of their experiences, as participants
in decision-making processes, as partners and experts, and as co-researchers;
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5. New learning space: different forms of specialization brought together; new learning platforms;
6. Author: increased cognitive development; critical analysis; applying theory to practice;

7. Learning community and learning partnership: empathy for employees; feeling of being
respected;

8. Metacognitive practices: reflection; social practices;
9. Value co-creation: student property; authentic learning; greater responsibilities for students.

De Silva et al. (2021), despite the different forms and areas of co-creation projects analyzed in
the literature, identified three types of determinants to consider before implementing this type
of methodology: (a) the decision to engage in co-creation, (b) elements for co-creation offered
by those involved, and (c) the management of co-creation. Thus, before creating a co-creation
initiative, it is important to clarify the most important goals to be achieved, with the involve-
ment of students and potentially other stakeholders (taking into account that decisions, when
starting, include who to invite as participants), how many participants, in which phases the
participants have certain responsibilities, the time of co-creation during the curriculum or later,
and the duration of the co-creation (de Silva et al., 2021; Kénings et al., 2021).

Although many authors agree that co-creation should be promoted, and despite a growing enthu-
siasm for this type of pedagogies, there are those who point to the need for further exploration
of it (van Karnenbeek et al., 2020).

Higher Education Institutions/Universities are understood as centers of excellence of compe-
tence, aimed at the dissemination of knowledge. In an increasingly global society, in which
the strengthening of economic and social ecosystems is increasingly important, active learning
methodologies are gaining more attention. This type of process encourages the sharing of ideas,
points of view, insights, information, experiences, and knowledge, for the benefit of all parties
involved (de Fdtima Cruz et al., 2021; European Commission, Directorate-General for Research
and Innovation, 2021).

Co-creation is based on an open innovation approach, where work involves multiple organiza-
tions (rather than a single organization) and often multiple knowledge and cultural domains.
From a higher education perspective, collaboration with external organizations encourages the
creation of new ideas, highlights research needs, and creates opportunities to initiate new studies
to improve teaching practices, bring relevant content to teaching and create a foundation for
the development of students’ professional identities and employability (de Fitima Cruz et al.,
2021; European Commission, Directorate-General for Research and Innovation, 2021).

As argued by Fitima Cruz et al. (2021), this type of collaboration between higher education
and companies is based on three university missions: teaching, research, and engagement with
society in its economic and social dimensions (innovation and technology transfer; continuing
education; commitment as a link between university and society, in terms of teaching, research
and social involvement).

Giner & Peralt Rillo (2016), demonstrate 3 important relationships established when using this
type of method in higher education, these being:
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* Co-creation and satisfaction: several authors emphasize the positive and direct relationship
between co-creation and satisfaction;

* Satisfaction and loyalty: as a result of increased competition between educational institutions,
many authors have focused on the study of student loyalty, with several highlighting the
positive relationship between student satisfaction and loyalty;

* Co-creation and loyalty: several studies show the relationship between co-creation and loyalty.

There are several studies that refer to the relationship between co-creation, student satisfaction,
and higher education, but Tar1 Kasnakoglu 8 Mercan (2020) argue that although co-creation can
lead to satisfaction or that satisfaction is generated through co-creation, this must be understood
as a process, not an end to solve the problem. That is, social and academic aspects of co-creation
must be investigated, and it is the responsibility of teachers, students, and institutions alike to try
to find ways to engage in the development of a mutually satisfying educational system. However,
from a co-creation perspective, student satisfaction surveys are invalidated as tools for assessing
overall excellence in education. It should be remembered that higher institutes/universities are
the main authority figure responsible for starting to establish a functioning co-creation ecosystem.

In contrast, Kénings et al. (2021) expose the two main challenges that institutions may face
when implementing this method, namely: lack of support and lack of recognition. Institutions
that do not support co-creation initiatives, that do not reserve dedicated time and that enable
those involved to work on these initiatives, limit their implementation, and in these, time issues
are related to difficulties in finding space for planning meetings, lack of time for extra work
and review of previous education methods and materials, and limited time for lasting com-
mitments and dialogue over time (needed to create a trusting context for the open exchange
of ideas). Likewise, a lack of recognition or appreciation by traditional institutional structures
hinders the implementation of co-creation. However, the same study sets out some standards
that higher institutes/universities can use to try to tackle these challenges, such as providing
support (through, for example, availability of time; space; small-scale tools and funding; a frequent
and efficient two-way feedback and collaboration in reviewing course content and pedagogy,
among others), investing in practical support from faculty (e.g. through the use of a specialist
trainer who offers training sessions to develop the necessary skills and that serves as a kind of
mentor, among others), and the establishment of a culture of recognition/valuation (such as,
for example, ensuring those co-creation efforts are recognized, results and improvements are
disseminated and shared in the community; that the student and faculty contributions are
appreciated and rewarded; and explicitly invite students to speak and communicate in a way to
get your feedback; between others).

Several authors indicate that to reap the potential benefits of this type of methodology in higher
education, it is necessary to adopt a less ambiguous perspective, that actions are taken to make
known all the activities that could potentially be developed, with a clear definition of objectives
and a specific agenda to be covered with the next activity plans (de Fitima Cruz et al., 2021;
Tari Kasnakoglu & Mercan, 2020; European Commission, Directorate-General for Research
and Innovation, 2021).

To understand the ontology behind student-faculty partnerships and the co-creation of knowledge
and quality assurance and promotion, it is important to explore all the roles of those involved,
to ensure improvements in the quality of teaching and assessment of teamwork skills, with this
type of active methodologies (Botha & Steyn, 2020).
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Stressing that students and teachers must review their existing roles and relationships, respect
each other’s perspectives and skills, and ensure a psychologically safe environment for exchange,
discussion, and collaboration, the existing literature points to the most varied approaches to
facilitate processes of co-creation that are being implemented in different educational practices.
It is the intentional collaboration between students, faculty, and potentially other stakeholders
to improve education that creates a co-creation synergy (Kénings et al., 2021).

In this method, the teacher becomes a facilitator. This is the person who sets the agenda and
determines the activities needed to achieve the co-creation goals. He also guides the team through
the process, guides group dynamics, and adjusts the flow as needed. The facilitator also helps
the team to choose the right tools and methods, and in decision making strengthens innovative
thinking, presents different perspectives, and asks the right questions. When co-creation activities
are treated as a mechanism for interaction between different parties, the role of the facilitator,
as an accelerator of the interaction, becomes significant. The central task of facilitation is to
create an environment and opportunities for interaction and to activate and maintain interac-
tion between the different parties (European Commission, Directorate-General for Research
and Innovation, 2021).

Despite the increasing use of this type of method, the literature presents several challenges for
teachers when using it. Feelings of letting go of control and insecurity may arise (co-creation
requires teachers to redefine long-held assumptions about their role, responsibility, and power
relations); scepticism that students may not add value (teachers may be sceptical about students’
abilities to engage effectively in co-creation); the threat of openness to change (teachers need
to be willing to reflect and continue to develop their skills); the traditional way of communi-
cating with students no longer fits (in co-creation the goal is to unite different perspectives of
stakeholders, but this implies finding a common ground); and the teacher’s ability to contain
anxiety (evidence indicates that courage is an essential quality for initiating and facilitating a
co-creative process) (Kaminskiene et al., 2020; Kdnings et al., 2021).

To overcome these challenges, Kénings et al. (2021) suggested the following strategies, which
can be recommended in the co-creation process: building trust in co-creation with students;
listening to students seriously; investing in training, reducing the power gap, developing shared
responsibility, and improving the co-creation process.

One of the most important questions that arise is: “Why co-create with students?”. Teachers are
often hesitant to engage with students in collaborations or so-called “partnerships”. However,
Botha & Steyn (2020) argue that if engagement and relationships are built on shared trust, respect,
reciprocity, and responsibility, the associated issues should not interfere with the development
and enhancement of these partnerships. The same points out three main reasons why teachers
should consider co-creating with students:

1. Students have a vision about teaching and learning that can make this practice more engaging,
effective, and rigorous;

2. Faculty can draw on their insights, not only by gathering responses; but also by collaborating
with them, to study and design teaching and learning together;

3. Partnerships between students and teachers change the understanding and capabilities of
both, making them better.

The same study argues that, if education has existed, content creation has been considered a
faculty responsibility. However, it argues that this should no longer be the case. The study points
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to the need to involve students to help in the co-creation of content, it also proves that students
enjoy the co-creation of content, if teachers involve them (Botha & Steyn, 2020).

According to the literature, students are the single driving force and, in the process, in general,
they have the greatest influence on the success of this method, as they are the group with the
most up-to-date knowledge and the group that will be future citizens, professionals, and leaders.
(de Fitima Cruz et al., 2021; European Commission, Directorate-General for Research and
Innovation, 2021).

Co-creation practices encourage the transformation of the student to become more than just
a student. The matrix for them to become agents of change has four positions: a) students as
evaluators of their experiences; b) students as participants in decision-making processes; c) students
as partners, co-creators, and experts; d) students as agents of change. The authors also identify
four roles that students usually assume in co-creation: (1) consultant; (2) co-researcher; (3)
pedagogical co-designer; (4) representative (Bovill, 2020; Kaminskiene et al., 2020; Martens,
Meeuwissen, et al., 2019).

In contrast, Kénings et al. (2021) mentioned some challenges for the student in the co-creation
process, such as the lack of process and experience in content (students are often not familiar
with the co-creation process, which can make it difficult for them to understand the roles and
provoke uncertainties), power relations (the hierarchical structure in education puts the student
in a situation of imbalance, which can lead to personal risks resulting from the redefinition
of roles and the teacher-student relationship), and voice fatigue (a phenomenon that has been
reported to indicate students” reluctance to engage in co-creation).

To overcome these challenges, the same study presents four main strategies: motivating student
involvement, ensuring speech safety, supporting students in developing necessary skills, and
encouraging the fulfillment of their role as co-creators (Kénings et al.., 2021).

The core of this methodology is undoubtedly the relationship between teachers and students, and
as such, Kénings et al. (2021) listed practice points that they should follow when co-creating:

* Through co-creation, teachers and students gain a better understanding of each other’s perspec-
tives on education. This can facilitate a more positive, inclusive, and democratic learning
environment, greater internal motivation, and higher quality of educational design;

* To enable an open exchange of thoughts and ideas between students and teachers, it is im-
portant to ensure psychological safety, where power differences between them are diminished

and trust is established;

* Teachers must genuinely listen to students and be open to implementing educational changes,
through shared responsibility with students;

* Training them, especially in relation to feedback, can help improve the quality and effective-
ness of two-way conversations;

* 'The student’s degree of involvement must be aligned with their abilities, willingness to learn,
involvement, and previous experiences;

* Connecting and sharing experiences promotes mutual learning, and faculty support, which
can facilitate the co-creation process.
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Co-creation needs an ecosystem to function (Tart Kasnakoglu & Mercan, 2020). The literature
points out three steps to consider when implementing this methodology (Botha & Steyn, 2020; de
Silvaetal., 2021; European Commission, Directorate-General for Research and Innovation, 2021):

* Co-creation preparation and team training: The unifying force of a co-creation team is a
common interest and desire to work with a certain topic or theme. It motivates and involves
the participants, influences the dynamics of the team, and gives relevance to the shared work.
The desire to seek, discover and change the world is the best fuel for this type of work. The
challenges for the teams are formed around phenomena relevant to business and society.
During this process, diversity and different perspectives can be promoted through facilitation
and teamwork methods, with the foundation always being laid in the team-building phase.

* Teamwork: This stage is the core of all co-creation activities. The starting point is the task
given to the team, which is called the innovation challenge. Teamwork orientation, facilita-
tion, and methods and tools support this exploratory approach.

* Valuing: Co-creation generates direct and immediate benefits for both parties, through results
and interactions. In addition, the corporate culture created through projects and the interac-
tions established between the main actors positively impact the innovation ecosystem. With
active measures, the facilitator can influence the realization of benefits for different parties.

* Bearing these in mind, (Botha & Steyn, 2020) described the steps that must be followed in
this journey that creates an opportunity for a partnership between teachers and students, to

design and co-create a team capacity development resource, following a structured process:

* Training: establishing relationships, becoming familiar with the tasks, and creating rules of
involvement;

* Storming: conflict of the internal group in the establishment of its structure;

* Sessions: start working in established roles through collaboration and support towards a
common goal, where ideas and opinions are expressed openly, harmonizing team efforts;

* Closing: Provide an opportunity for evaluation of team members and recognize contribu-
tions made.

The European Commission report, Directorate-General for Research and Innovation (2021)
points out some tips to follow so that this method works:

* Neutral facilitation: ensures the optimal operating environment necessary for genuine de-
velopment;

* Motivated participation: the co-creation method works only when team members are mo-
tivated and have a personal incentive to participate;

* Maintain the agile co-creation process: this process should not be defined too precisely or
in detail, it should provide a safe framework within which there is adequate space for the

development of new ideas;

*  Members of the same team: whether team members are seasoned industry experts or new-
comers, create a balanced participation and allow all voices to be heard;
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* Maintain an exploratory approach: co-creation should be a future-oriented exploration of
an interesting theme, phenomenon or problem, and the desired outcome or solution should
be left open and undefined at the beginning of the process;

* Students must be seen as future creators of change: students must be seen as representatives
of their generation, future experts, and decision-makers with knowledge, values, and behav-
iors. Through this lens, they form their perspectives on future phenomena, which may be
alternative, or even contradictory, to today’s leaders;

* Involvement of experts: the participation of external experts is valuable if companies and
co-creation teams have specific needs, issues or problems to solve;

* Takeadvantage of enthusiasm after the project: the recommendation is to start a conversation
about greater cooperation immediately after the end of the co-creation process. At this point,
new ideas are on the table and the inspiration created supports the spirit of collaboration.

Bringing co-creation ideas into practice can be a challenge (Kénings etal., 2021). Some of these
challenges are described in the literature, such as time constraints, the number of students, the
change in organizational culture, distrust of the unknown learning method, the evaluation system,
and the gaps between the theoretical practice of co-creation and the real practice. of the same in
the classroom, the development of other types of capacities, the indirect commercialization of
research results, and the difficulty of connectivity and awareness of the parties involved (Bovill,
2020; de Fitima Cruz et al., 2021; European Commission, Directorate-General for Research
and Innovation, 2021):

However, Kénings et al. (2021) highlight the importance that co-creation has in learning and
teaching, describing that results can be expected at three levels, including the psychosocial learning
environment (both students and teachers continually develop their skills and attitudes towards
communication). , collaboration and dealing with conflict), motivation and metacognition
(co-creation positively impacts satisfaction with education and, due to deeper engagement with
concepts and themes, teaching and learning can be improved), and quality of educational design
(by incorporating the expertise and perspectives of relevant stakeholders, co-creation can result
in a more effective or attractive design of a course or curriculum). The same study presents
three fundamental educational theories that can be used to deepen the understanding of the
challenges and approaches, for the implementation of co-creation: the theory of self-determina-
tion (describes the three fundamental psychological needs that increase an individual’s intrinsic
motivation: autonomy, kinship, and competence), the positioning theory (states that people
assume certain positions during interactions and that these are associated with rights and duties,
and guide actions) and the theory of psychological safety (in the implementation of co-creation,
stimulate a climate-safe for sharing thoughts and ideas among everyone is crucial).

Opverall, the literature recognizes that co-creation is a powerful approach to improving educa-
tional interventions and outcomes, as seen by data suggesting a significant impact on academic
performance (de Fdtima Cruz et al., 2021; de Silva et al., 2021; Doyle et al., 2021; Doyle &
Buckley, 2020; Sugino et al., 2016; Uskokovi¢, 2018). But it also adds that co-creation does
not completely replace the traditional methodology, being more a complementary interaction
mechanism suitable to face challenges in all domains, and in the substantial difference between
a co-creation project where a small group of selected students co-creates, and an approach of
co-creation with an entire class where a teacher opens the learning and teaching experience
following an active methodology (de Silva et al., 2021).

The study of co-creation processes has great value in identifying, more precisely how co-creation
is created within a process of social innovation and how the elements of collaboration and co-
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operation work. However, it is suggested that more research is needed, especially to identify the
drivers and barriers of co-creation practices and their forms of institutionalization. Co-creation
is a diverse and context-dependent phenomenon (Eckhardt et al., 2021).

Co-creation activities can be developed in an online model through an educational platform.
That is, universities must create a space to overcome the crisis, using the integration of resources
between universities, professors, and students. Faced with the necessary closure of universities,
they must mobilize different forms of education and online education resources, creating a
place where stakeholders can interact and collaborate to co-create values, centered on the online
education platform (Leem, 2021).

In the higher education online education platform, there should be interaction, knowledge shar-
ing and equal access to information, based on the relationship between students and teachers that
co-create values and, ultimately, improve student satisfaction and loyalty. Existing studies that
emphasize that active participation in students’ learning activities improves student satisfaction
with learning are a concept that sees students as consumers. Therefore, co-production through
interaction between students and teachers not only creates social capital but also increases trust.
This high trust not only co-creates value but also increases learning satisfaction and loyalty. The
co-creation process, using an online education platform, is where teachers and students work
together to improve the student experience and strengthen the student’s role as a partner. This
can be explained as the process of integrating student and teacher resources to promote better
activities and experiences. This led students to perceive the educational services provided by the
online education platform as beneficial in several aspects, such as time, location, and experience.
Thus, by forming intangible and intimate relationships with students, using the online education
platform, they build satisfaction and loyalty towards the teacher and higher education. In the
higher education environment, as in the general service sector environment, experience and
personalization of educational services acquired through student-faculty relationships, based on
online education platforms, improves student loyalty and satisfaction (Leem, 2021).

While research and practice centered on students and academics working together to co-create
in the higher education sector have increased, co-creation in assessment remains relatively rare

in a higher education context (Doyle & Buckley, 2020).

The concept of “shared assessment or co-assessment” refers to student participation in the process
in any of the different formats: self-assessment, peer assessment, and shared assessment (Doyle
& Buckley, 2020).

The authors (Doyle & Buckley, 2020) clarify each of these concepts. The “peer review” can be
carried out between groups, but also at an individual level within groups that share the same
level, and should incorporate an element of critical reflection which, if deemed appropriate, can
then lead to the actual classification of the work. On the other hand, “collaborative co-assess-
ment/assessment” requires that students and teachers be involved together in the assessment and
share responsibility for the assessment criteria, thus creating a true “participatory assessment”.
Consequently, the main differences between these two concepts refer to who is carrying out the
assessment (students only or students and teachers together), and the degree of responsibility and
participation that the parties have in the process. The concept of “shared evaluation” is applied
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to the dialogue between the teacher and the student that takes place after an evaluation process
by themselves or by peers, during which a joint decision is taken. This can be an individual or
collective process, depending on the learning activity, process, or evidence being evaluated. All
these concepts are used exclusively in relation to formative assessment processes.

Engaging students in a content generation has been promoted to foster in-depth teaching and
increase student engagement, resulting in superior conceptual understanding. More specifically,
the literature suggests a deeper understanding that can be realized when students are the authors
of their questions and solutions. Through the question creation process, students must reflect on
learning outcomes, critically evaluate questions according to their relevance and difficulty, fully
understand the relevant material, and devise a comprehensive solution to support the correct
answer. This is much more involved and cognitively demanding than just finding a solution.
Several studies have been published that show how students consider that the use of training and
shared or co-assessment systems have a positive influence on the development of professional
skills and a statistically significant impact on academic performance (Doyle & Buckley, 2020;
Hortigiiela Alcald et al., 2019). However, there is limited empirical evidence on its effectiveness
in enhancing student learning (Doyle & Buckley, 2020).

Hortigiiela Alcald etal. (2019), for example, showed that significant improvements were observed
in the analyzed competencies after carrying out training and shared processes or co-assessment,
throughout the school year. Regarding the first factor, the perceptions of creative and autonomous
work, these have increased significantly, demonstrating the impact of this type of assessment on
the decision-making, involvement, and self-regulation of students. The second factor, related to
interpersonal and intrapersonal skills, the results obtained were considered especially relevant,
since the acquisition of collaborative skills and the management of group responsibilities are
those that are most closely related to the search for a job in the world. current. The third factor,
associated with reflective and critical communication skills, can be explained by two funda-
mental reasons: (a) the diversity of assessment procedures and instruments used; (b) the range
of feedback channels and ways of recording the knowledge achieved. The fourth group of skills
in which students noticed significant improvements were metacognitive skills (e.g. organization
and planning), with university students who experience shared training or co-evaluation being
more aware of what they learn and have a greater ability to organize and plan their tasks, indi-
cating that the purposes for which the assessment was designed to have been fulfilled. On the
other hand, the same study points to the continuity of the analysis of proposals and innovative
approaches to evaluation based on the transversality of knowledge, as this represents the true
determining factor in the delivery of successful social and professional development.

In much of the literature on partnership and co-creation, evidenced outcomes are linked across
the wide range of different approaches taken (Bovill, 2020). As advantages, it points to a greater
and better teaching and learning experience, a better quality of teaching, the alignment of curric-
ulum plans with market needs, greater student motivation, an increase in student involvement,
the development of transversal skills and abilities, the formation of professional networks and
an improved reputation of the institution (Botha & Steyn, 2020; de Fétima Cruz et al., 2021;
Doyle et al., 2021; Doyle & Buckley, 2020; European Commission, 2020; Directorate-General
for Research and Innovation, 2021). The following are highlighted (Bovill, 2020; Ribes-Giner
et al., 2016):
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* Improved inclusion: Offering the opportunity to co-create does not guarantee full participa-
tion and inclusion. At this point, the question of who participates - as well as who is excluded
and who is excluded, being that what is important is equal opportunities to participate, but
also the opportunity not to participate - is natural for students to participate in different
ways. To be inclusive, teachers need to ensure that all opportunities for participation are
genuinely open to all and that the methods used to discuss and enact co-creation are clear,
appeal to a diversity of learners, offer different ways to engage, to suit the strengths of different
students and be aware of different socio-economic and cultural backgrounds. It is easier to
appeal to encourage all students to participate in some way where there is an expectation
that the whole class is working together towards a shared purpose that has been negotiated.

* Building positive relationships: Greater scudent-faculty interaction in and out of class can lead
to greater academic success and performance, greater educational aspirations, personal and
intellectual development, student satisfaction and motivation. Positive relationships between
student and teacher are at the heart of co-created learning and teaching, thus being a key point
for this type of methodology, but also for achieving positive results in its implementation.

* Communicative participation: educational services involve students, teachers, and staff in
this participation, allowing students to play an active role in different interactions. This
student-centered approach, giving them a protagonist participation, allows for achieving
satisfactory results in “pedagogical and business results”. Another advantage of this relation-
ship is student control, improved program adaptation and learning flexibility. In addition, it
was observed that when the student collaborates with the teacher, satisfaction levels increase
positively, and knowledge and skills are also improved.

* Satisfaction: this approach allows institutions to offer a valuable and different learning expe-
rience, which enables student involvement, increasing student and faculty satisfaction, and
allows them to exceed their expectations, promoting satisfaction and loyalty. Higher levels
of satisfaction lead to increased revenue, reduced costs, and continuing education.

The existing literature is optimistic about co-creation becoming a teaching and learning tool at
the conceptual level. However, there is limited evidence of its effectiveness in terms of academic
performance, and some disadvantages are indicated, such as the acceptance and difficulty of
changing the nature of the power dynamics and relationship between professors and students
that both are already used to, the adherence of students (taking into account the assessment
component), the different ethical elements (for example, the creation of differentiated groups
between a class - those who co-create and those who choose not to do so), and the change in the
way in which teaching and learning are having significant implications for the support offered
to teachers and the evolution of learning (Bovill, 2020; de Fitima Cruz et al., 2021; Doyle et
al., 2021; Doyle & Buckley, 2020).

This type of methodology thus allows the operationalization of collaborative activities at different
levels that involve the sharing of knowledge, skills and experience, and the integration of resources
and capabilities. When these constructions are supported by dialogue, transparency between
all parties involved and inherent proactive interaction, a teaching environment for co-creation
is created, not as a service that is sold, but as an added value with synergistic effect for students,
teachers, companies, and society in general. It is evident that for this whole process to occur,
facilitating elements are necessary and barriers must be overcome (de Fitima Cruz et al., 2021).
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Teaching the concept of co-creation and active teaching methodologies to university students
came to be considered valuable, due to the demand of companies and public sectors that turn
to new techniques as inspiration to develop innovations and services. However, as previously
mentioned, the literature points to several models followed, so through the research carried out
in this article, we arrived at 35 models that are presented as Supplementary material ( )
considering their description, strengths, and limitations.

Various approaches and models have been introduced to develop more student-centered modes
of teaching and learning (Valtonen et al., 2021). There is enormous variation in the types of
co-creation that are being implemented (Bovill, 2020), and students are increasingly involved
in the design of educational practices, which is reflected in the growing body of educational
literature on these types of approaches. As a result, concepts such as design-based research, par-
ticipatory design (design thinking), flip model, and value co-creation (Martens, Meeuwissen,
etal.,, 2019) emerge. One of the challenges raised by this diversity is ensuring clarity about the
nature of the work being described, researched, and discussed (Bovill, 2020; Martens, Meeu-
wissen, et al., 2019).

Design Based Search (DBR)

DBR is a collaboration between researchers and education professionals, in which they develop
answers to educational problems and advance theoretical understanding. The design of the
learning environment is formed by educational theories. This aims to improve the design of the
learning environment, as well as to develop and refine educational theories (Martens, Meeu-
wissen, et al., 2019).

In addition to researchers and education professionals, other stakeholders may be involved in
the iterative design process, such as students and educational designers. However, the role of
students is often limited to providing information/data, and these are not presented as central
actors within the design process (Martens, Meeuwissen, et al., 2019).

The benefits include improving educational practice and theory, testing and refining educational
design guidelines on what could work, under what conditions, and why (Martens, Meeuwissen,
etal., 2019).

Participatory Design (PD)

A term closely related to co-creation is participatory design or design thinking, which also refers
to collaboration with all stakeholders in the design of education. While co-creation primarily aims
at positive effects of engagement for students directly integrated into it, PD primarily focuses
on improving the quality of educational innovations, ensuring the use and utility of educational
design for faculty and students (Konings et al., 2021; Martens, Meeuwissen, et al., 2019).

Educate, train and work as a team in various strategic and operational areas to start incorporating
design thinking into your change processes, ensuring that the student’s voice is a constant: not just
redirecting and validating hypotheses, problem definitions and generating solutions, but acting
as a form of verification of meaning in institutional initiatives. This saturation of practice within
the organization builds the team’s ability to run their co-creation workshops with students, as
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well as providing a quick and low-cost way to assess convenience and feasibility. Thus, by using
tools that elevate and engage with the student experience, institutions can better design inter-
actions that are relevant, timely, and feel personalized at scale, to create conditions for student
success, in an educational environment that values, listen and empower the life. (Mann, 2020).

From this collaboration comes the implementation of new tailor-made educational projects,
which is its greatest benefit. It is an approach that has been central to advising practice in other
contexts and should continue to inform how we include, value, respect, and teach students for
the future. The terms that are linked here are collaborative design, student voice, participation,
and involvement (Martens, Meeuwissen, et al., 2019).

The same authors (Martens, Meeuwissen, et al., 2019) discuss the overlap between these terms.
The similarity between DBR, PD, and co-creation lies in valuing the contribution of students
as actors in the educational design process. However, in trying to differentiate the terms, the
main differences lie in the level of student participation in the design process and in the focus
on educational theory. Students as central actors increase from DBR to co-creation, while the
focus on educational theory decreases. Therefore, it is important that their level of participation
is aligned with the purpose of the approach.

Flip Model

It is based on the active involvement of students in searching, discovering, selecting, and assem-
bling knowledge from diverse sources of literature into learning material for the classroom. As
students actively co-create the content together with other students and the teacher, the model
thus arises from a branch of co-creation and is also designated as co-creational (Uskokovi¢, 2018).

Whereas in the traditional model students are introduced to the content during the lesson and
are asked to deepen understanding afterward, in this model, they are introduced to the content
beforehand and understanding of the content is set to occur during the lesson, through a variety
of individual or group learning activities. The number of objects students are exposed to before
class is versatile and can include instructional videos, textbook chapters, professional papers,
clinical case reports, or other materials. Shifting the focus from content delivery to content
comprehension, the idea of the flip is built on cognitive theory centered on the idea that each
subject constructs a perceptual reality for itself (Uskokovi¢, 2018).

The flip teaching model is being increasingly adopted by higher education institutions as an
active learning alternative to traditional lectures. However, it presents several critical premises

that still need to be further explored and analyzed (Uskokovi¢, 2018).
Value Co-creation

Co-creation can be broadly described as a process of creation in which different stakeholders,
collaboratively and reciprocally, contribute to the creation of value. In this new approach to
value co-creation, value emerges through the integration of resources, which arise not only from
the supplier but also from the other parties involved in the co-creation process. According to
this perspective, the value incorporated in the educational offer is essentially co-created through
a complex network of stakeholders that interact with universities, implying the need for the
active participation of the different stakeholders in the process of planning, configuring, and
delivering the educational offer ( de Fitima Cruz et al., 2021).

From a service point of view, students of higher education institutions can be considered cus-
tomers, and the value of education is therefore determined by them. In addition, students work
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as co-creators of value; in other words, while teachers must provide effective content, students
must perform appropriate learning behaviors (Sugino et al., 2016). Sugino et al. (2016) descri-
bed this process as follows:

1. First, the teacher develops an assumption about the learning outcomes for the students.
Learning outcomes are seen as desirable state changes for students.

2. In this step, the teacher identifies what constitutes the valuable state for the students, designs
educational content, and suggests it. Here, the teacher needs to reach a consensus with the
students about the educational content and the learning outcome.

3. After consensus, the teacher provides the educational content and performs a formative
assessment to improve this content.

4. Finally, a general assessment is carried out.

To co-create value in higher education, a student needs to play the role of co-creator of value
and co-create value with a teacher. Therefore, the student needs to acquire, improve and use
his ability to co-create value (Sugino et al., 2016).

Thus, value co-creation can be defined in the light of service marketing theory, considering two
dimensions: co-production and value in use. However, this approach still needs to be investigated
further in the context of higher education (Lin et al., 2020).

CONSIDERATIONS

Co-creation activities produce a very effective new type of thinking and culture of innovation.
This method forces the parties to work in an exploratory way, giving an entirely new experience
and expanding their understanding of how innovation can be achieved (European Commission,
Directorate-General for Research and Innovation, 2021).

It can be argued that co-creation activities bring the parties together and reduce their functional
and mental distance. When the co-creation activity becomes continuous, it allows the emergence
of a new type of culture of cooperation, and creates and strengthens cooperative relationships at
the base level, enabling the effective use of other forms of knowledge exchange. Therefore, the
co-creation activity should be seen primarily as a tool to increase long-term interaction, and the
performance of activities should not be measured by immediate indicators of innovation, such as
the number of ideas generated. This means that co-creation projects cannot be based on prede-
fined performance or output goals, but must remain an inspiring journey of discovery (European
Commission, Directorate-General for Research and Innovation, 2021).

Co-creative research and knowledge mobilization depend on trust, respect, and security. Trust arises
through positive and open relationships. If people don't trust each other then they are unlikely to
share their ideas, give feedback, and be open to true collaboration. To build this trust, it is helpful
to trust the interdependent self, which is less focused on influencing others, and more on truly
understanding the opinions and experiences of others. Respect is also vital for co-creation, as both
faculty and students bring knowledge to the table, and respect for different domains of knowledge
and experience is vital. If they are not able to respect these different visions, then co-creation will
not be possible. Only when you really trust and respect each other will there be security to openly
discuss and develop projects thatare truly co-creative and interdependent (Skipper & Pepler, 2021).
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The importance of focusing on the management of higher education lies in the fact that these
institutions are an example for the whole community, through activities and sustainable policy
development. According to the results obtained in study 43, co-creation is an easy-to-use and
well-adapted tool, and it provides a suitable environment for the collaboration of different par-
ticipants (Longoria et al., 2021).

Accordingly, the (European Commission, Directorate-General for Research and Innovation,
2021) demonstrated that all five teams that participated in this methodology completed the
process in the given time and within the planned scope. The results obtained, both in terms of
student and company satisfaction, as well as in terms of team interaction and teamwork, from
the discovery phase to the creation phase, in terms of the level of enthusiasm about the dynam-
ics and team motivation, and in terms of student confidence, were positive. Thus, this method
is considered a significant new tool in the business development portfolio, and as a builder of
interaction with the academic environment. The same study validated that the development
of personal skills during the co-creation project is significant. These include creativity, collab-
oration, entrepreneurship, and critical thinking skills. The results show that students became
more aware of their competence level and understood the competence requirements during the
project work period.

Van Karnenbeek et al. (2020) reflect on the dynamics of community knowledge illustrated in
the potential for multidirectional flows of types of knowledge, in this type of methodology. Not
all learning communities exchange knowledge (and learn) in the same way or at the same time.
Although the transfer of student knowledge was encouraged and its importance recognized,
student knowledge was considered of lesser value. There was no transfer of knowledge to the
other parties involved. Thus, this observation questions the reciprocity of knowledge exchanges
in this pedagogy.

Although co-creation is presented as an alternative model for translating research, its use in
teaching is hampered by its conceptual immaturity. Evidence of a lack of consistency in its
definition is seen in the wide variability of terms used to describe this active methodology. In
this way, the literature points to the need for more studies on this, to arrive at a standardized
terminology that will help in future theoretical development and tests where these processes are
used and clearly defined (Pearce et al., 2020)

CONCLUSION AND FUTURE RESEARCH

It is known that teaching and learning are dynamic and complex practices, in which a single
method does not produce the expected results in learning for professional practice. The rapid
development of scientific and technological knowledge, and the changes and alterations in eco-
nomic, social, political, and environmental systems demand from professionals, in the most
different areas, a multidimensional vision of the reality in which they are inserted. In this sense,
the educational process needs to advance in the introduction of innovative teaching and learning
methods that accompany the evolution of knowledge in the training of professionals who know
how to transfer theoretical knowledge to practice. The theme that gave rise to this review and its
starting question: what does the literature review about active methodologies in higher education?

In the course of this work, it was confirmed that active learning methodologies such as PBL
and co-creation are presented as innovative learning methods used in different educational
institutions of the most different levels and have achieved important results in the learning and
development of professional skills. As they are models that are neither fixed nor closed, they
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can be adapted to the different realities and needs of the courses and study contents. Another
important issue to note is the recent interest in the development of non-cognitive skills, which
has increased considerably to fluctuate relevant educational policies. The literature has indicated
that students’ success in meeting their personal needs, in their professional lives, and in meeting
the requirements of the labor market does not depend only on cognitive skills. On the contrary,
success also depends on non-cognitive skills. In this way, one cannot fail to recognize that the
gains that make active methodologies into effective methods, whether in higher education or
at other levels of education, translate the benefits arising from their ability to achieve broader
educational goals than those achieved by traditional teaching methodologies. In addition to
the production of knowledge, the development of skills and attitudes, students can thus be
successful in their academic and professional careers.

From the analysis of 31 models of co-creation, it can be concluded that there are still several
views on this subject and its borders, which are based on the lack of clarity and uniformity
of the same. To bring together all the applied models of this active methodology, the models
mentioned in this study were analyzed according to their development base, strengths, and
weaknesses. Despite their differences, all of them were directly or indirectly focused on the
“three innovations”: creativity, innovation, and entrepreneurship, in order to explore a new path
to cultivate students’ innovative skills, considering three vertices: students, teachers, and pro-
fessionals, who learn together as they co-create. It is not only effective operating guidance for
cultivating students’ innovation capacity that is important, but also an ecosystem of cyclical
and interactive co-creation in colleges and universities that can be built to link the integration
of industry and education with innovation. of design. In this way, the most important thing
during this process is to provide an authentic and meaningful approach to the development of
competencies, for the future working lives of the students.

This research opened many possibilities for further investigation. The analysis of the various
active methodologies presents in higher education, such as the exposition of the various models
followed by co-creation and the analysis of Demola serve as a basis for the contribution of clarity,
understanding, and application of these methods.

Although this was an extensive investigation on the subject, this study has limitations such
as the divergence and variation of the various articles within the different types and forms of
methodologies, especially in the various models followed, which made the process in the research

methodology difficult.

This work highlights the need for universities to generate and support the implementation of
this type of teaching/learning methodologies in these institutions. It is hoped that this research
will help in the future to develop a general and a model that can be followed and implemented,
so that this type of methods can be scaled and equitable.
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