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Abstract

Teaching human anatomy represents a significant challenge in health education, given the
complexity and breadth of its content. Active methodologies, such as the Problematization
Methodology (PM) based on Maguerez's Arc, have proven to be effective strategies for promoting
meaningful learning. However, there is still a gap in its effectiveness in the practical classes of this
curricular component. Thus, this study aimed to analyze students' perceptions of the teaching-
learning process in practical classes of Systemic Anatomy, with the application of PM, in the
Physiotherapy course at a public state university of Pernambuco, Brazil. This is a qualitative,
descriptive, and exploratory study conducted with 16 first-semester students, based on a guiding
question applied at the end of the academic semester. Data analysis was performed based on content
analysis, from which six thematic categories emerged. The findings showed that the PM contributed
to student engagement, the integration of theory and practice, the development of critical and
reflective thinking, and the consolidation of more autonomous learning. However, difficulties were
reported, such as fatigue due to the workload, adaptation to the method, and organizational
challenges. Thus, it can be inferred that the PM has significant educational potential in the practical
teaching of Systemic Anatomy, provided it is applied under appropriate structural and pedagogical
conditions, representing a strategy that promotes the critical and reflective training of future health
professionals.

Keywords: human anatomy; Maguerez arch; teaching-learning; health education; active
methodologies; anatomy education; practical learning; human anatomy learning; higher education;
active learning

1. Introduction

Systemic Anatomy constitutes a cornerstone in the education of health professionals, providing
the structural and functional basis necessary for understanding the human body and supporting
subsequent disciplinary learning in curricula such as Physiotherapy. Beyond its disciplinary
relevance, the quality of Anatomy education has direct implications for health workforce training,
clinical competence, and, ultimately, population health outcomes, as insufficient anatomical
knowledge may compromise diagnostic accuracy and patient safety. Mastery of anatomical
knowledge is essential for clinical reasoning and professional practice; however, the inherent
complexity and volume of content pose persistent challenges to the teaching-learning process,
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particularly when instruction relies predominantly on memorization and traditional lecture-based
approaches [1].

Anatomy has been broadly defined as the science that studies the structures and development
of living beings at both micro- and macroscopic levels, aiming to promote understanding of
nomenclature, spatial organization, and functional relationships within the human body [2]. In
Human Anatomy education, practical activities play a decisive role in consolidating theoretical
knowledge. Nevertheless, limitations such as scarcity of instructional resources, reduced access to
anatomical specimens, and bureaucratic barriers to acquiring didactic materials negatively affect the
quality of learning, with potential downstream effects on the standardization and effectiveness of
health professional training at an institutional and systemic level [1,2].

From a pedagogical perspective, traditional models of education have been critically examined
for positioning students as passive recipients of knowledge. Freire’s critique of the “banking” model
of education highlights how the unidirectional transmission of content undermines critical thinking,
autonomy, and meaningful learning [3]. In health education, where the integration of theory and
practice is indispensable for safe and effective care delivery, such limitations become particularly
evident, reinforcing the need for pedagogical strategies that align educational processes with
contemporary demands for competent and reflective health professionals.

In response to these challenges, active learning methodologies have gained prominence in recent
years. These approaches emphasize student protagonism, autonomy, and critical engagement,
encouraging learners to take responsibility for their own educational processes [4-6]. Within the
health sciences, there is a growing consensus that active methodologies contribute to deeper learning
by decentralizing the instructor’s role and repositioning them as a facilitator of learning experiences,
thereby fostering collaborative, reflective, and interdisciplinary learning environments [7,8].

Among these strategies, the Problematization Methodology (PM), operationalized through the
Maguerez Arc, stands out for its grounding in real or simulated realities that are meaningful to
students. This method promotes observation of reality, identification of key problems, theoretical
reflection, formulation of hypotheses, and application of solutions, enabling learners to link scientific
knowledge to concrete situations and to develop critical and transformative competencies [9,10]. Such
characteristics make this methodology particularly relevant for practical Anatomy teaching, where
contextualization and applied reasoning are essential for meaningful learning and professional
transfer.

The introduction of the PM in practical Systemic Anatomy classes within the Physiotherapy
program at the University of Pernambuco, Petrolina campus, represents an intentional shift away
from traditional, content-centered instruction toward a student-centered pedagogical model. This
initiative seeks to enhance learning outcomes, stimulate critical-reflective thinking, and improve the
quality of practical classes through greater integration between theory and practice. However,
despite its theoretical plausibility and documented benefits in other educational contexts, the
effectiveness of this methodology in practical Anatomy teaching remains insufficiently explored in
the literature, especially from the perspective of students” experiences and perceptions.

Although previous studies have documented the benefits of the PM primarily in theoretical or
classroom-based contexts, there is a clear lack of empirical evidence—both quantitative and
qualitative —regarding its application in practical Systemic Anatomy activities. This gap underscores
the relevance of investigating how students perceive this pedagogical strategy and how it influences
engagement, autonomy, and learning outcomes in a foundational discipline for health professional
training. Accordingly, the present study addresses the following research question: What are the
perceptions of Physiotherapy students regarding the use of the Problematization Methodoly in practical
Systemic Anatomy classes, and how do these perceptions relate to the teaching—learning process? Thus, this
study aims to analyze the perceptions of Physiotherapy students regarding the teaching-learning
process in practical sessions of the Systemic Anatomy course, with a specific focus on the pedagogical
impact and effectiveness of the Problematization Methodology within the educational context in
Brazilian Northeast.
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2. Materials and Methods
2.1. Study Design and Ethical Aspects

This study adopted a qualitative, exploratory, and descriptive design, grounded in principles of
action research. Exploratory research enables close engagement with the phenomenon under
investigation, facilitating the clarification of problems and the generation of interpretative insights,
whereas descriptive research seeks to characterize experiences and meanings attributed by
participants to a given phenomenon [11]. Action research was incorporated insofar as researchers
and participants were jointly involved in a pedagogical process aimed at reflecting upon and
improving teaching-learning practices in Systemic Anatomy [12]. The study was conducted in
accordance with the ethical principles established by Resolution No. 510/2016 of the Brazilian
National Health Council, which governs research involving human and social sciences in Brazil.

Voluntary participation, anonymity, and confidentiality of information were ensured
throughout all stages of the research. Participation or non-participation had no academic, evaluative,
or institutional consequences for the students. The research protocol was reviewed and approved by
the Research Ethics Committee of the institution responsible (Approval No. 794,237). All participants
received detailed information regarding the study objectives, procedures, potential risks, and
benefits, and provided written informed consent before data collection. Eligibility criteria included
undergraduate students who were duly enrolled in the Systemic Anatomy course and who agreed to
participate in the study. Students who were not enrolled in the course, declined participation, or
withdrew at any stage of data collection were excluded, without any academic or personal prejudice.

2.2. Study Context and Participants

The study was conducted with students enrolled in the Systemic Anatomy lecture of the
Physiotherapy undergraduate program at a state public university located in Petrolina, Pernambuco,
Brazil. The course comprises 45 hours of theoretical instruction and 30 hours of practical activities
and is offered during the first academic year of the program.

Data collection took place between August 2024 and September 2025 in which the PM was
systematically adopted as the pedagogical strategy for all practical classes. Participant selection
followed a purposive sampling strategy, based on students’ effective participation in the practical
activities mediated by Methodology.

The final sample consisted of 16 students, a number considered adequate for in-depth qualitative
analysis aimed at capturing meanings, perceptions, and experiences related to the pedagogical
intervention. Data saturation was achieved when no new themes or meanings emerged from
successive responses, indicating sufficient depth and redundancy of information. Confidentiality and
anonymity were preserved through alphanumeric identification of participants.

2.3. Characterization of Participants

Participants were undergraduate students in the first year of the Physiotherapy program, aged
between 17 and 22 years, characterizing a predominantly young cohort at an early stage of academic
training. The majority were female (58.8%). Most students (88.2%) reported not engaging in paid
employment, dedicating themselves exclusively to academic activities. Regarding place of residence,
most participants lived in Petrolina, Pernambuco (52.9%), while others resided in neighboring
municipalities in the state of Bahia, including Juazeiro (17.6%) and Remanso (5.9%), reflecting the
regional reach of the institution.

The systematization of students’ narratives enabled the identification of the following thematic
categories: Importance of Tutoring; Meaningful Learning Processes; Development of Critical-
Reflective Reasoning; Teamwork; Integration of Theory and Practice; and Limitations and Obstacles
of Pedagogical Practice, which are presented in the Results section.
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2.4. Pedagogical Intervention: Problematization Methodology

The PM, operationalized through the Maguerez’s Arc, was applied throughout all practical
classes of the Systemic Anatomy course during the 2025.1 academic year. The method was
implemented by the course instructors and teaching assistants, who received prior pedagogical
orientation to ensure consistency in the application of the Methodology, following its five sequential
stages: (i) observation of reality; (ii) identification of key points; (iii) theorization; (iv) formulation of
solution hypotheses; and (v) application to reality.

In the first stage, students were presented with professionally contextualized problem situations,
including clinical scenarios and case studies related to the anatomical systems addressed in each
class. Guided questions were used to stimulate reflection and initial discussion. Subsequently,
students identified key terms and concepts related to the problem, which guided the theorization
phase. During theorization, students engaged in autonomous and collaborative research using
textbooks, scientific articles, and digital resources to deepen their understanding of the anatomical
structures and functional relationships involved. Based on this theoretical grounding, students
formulated hypotheses for solving the proposed problem, drawing connections between anatomical
knowledge and practical application.

In the final stages, students proposed intervention strategies aimed at resolving the initial
problem and discussed their applicability to real professional contexts. At the conclusion of each
learning cycle, students presented their solutions to the instructors and teaching assistants, who
provided feedback, clarification, and conceptual corrections, when necessary, without attributing
grades or summative evaluations to these activities.

2.5. Data Collection

Data were collected at the end of the academic year through a single open-ended guiding
question, designed to elicit students’ perceptions of the pedagogical experience: “How did the
Problematization Methodology impact my understanding and participation in practical Systemic Anatomy
classes, considering its positive and negative aspects?” The use of a single open-ended question was
intentional, as it allowed participants to provide comprehensive, reflective narratives aligned with
the exploratory objectives of the study. When necessary, implicit cognitive prompts embedded in the
question encouraged elaboration without directing responses. Responses were collected in digital
format using Google Forms, ensuring accessibility, anonymity, and confidentiality.

2.6. Data Analysis

Qualitative data were analyzed using Content Analysis, following the methodological
framework proposed by Bardin [13]. The analysis was conducted in three interrelated phases: pre-
analysis, material exploration, and treatment and interpretation of results. During the pre-analysis
phase, a floating reading of all responses was performed to gain familiarity with the material and to
identify recurrent themes related to students’ experiences with the PM. In the material exploration
phase, responses were systematically coded, segmented, and grouped into thematic categories
representing shared meanings and patterns. Coding was performed independently by two
researchers, and discrepancies were resolved through consensus discussions, enhancing analytical
reliability.

In the final phase, treatment and interpretation of results were conducted through analytical
inference and triangulation, considering students’ narratives, the theoretical framework of active
learning methodologies, and the researchers’ interpretative perspectives. An audit trail was
maintained throughout the analytical process to enhance transparency and trustworthiness. This
process enabled the identification of emerging tensions, convergences, and contradictions within the
pedagogical experience, ensuring analytical rigor and coherence with the study objectives [13,14].
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3. Results
3.1. Descriptive Characteristics of Participants

Sixteen first-year Physiotherapy students participated in the study. The demographic
characteristics of the participants are summarized in Table 1. As shown, the sample was
predominantly composed of female students, most of whom reported no engagement in paid
employment, enabling them to devote themselves exclusively to their academic pursuits. It is also
noteworthy that the participants exhibited religious diversity, although the majority identified as
Catholic.

Table 1. Demographic characteristics of the participants.

Variable Category Percentage (%)
Sex Female 58.8
Male 41.2
Work situation Not employed 88.2
Employed 11.8
Religion Catolic 47.1
Evangelical 29.4
Unspecified Christian 11.8
Atheist 5.9
Agnostic 5.9
Place of residence Residents in Petrolina 52.9
Residents of other municipalities 47.1

3.2. Emerging Categories with Content Analysis

The systematization of students’ perceptions regarding the application of the PM in practical
classes of Systemic Anatomy enabled the identification of the meanings constructed, the tensions and
contradictions that emerged, as well as the pedagogical repercussions arising from this formative
experience within the context of Anatomy education. In this process, it was possible to identify the
following word categories: Importance of Peer Tutoring; Integration of Theory and Practice; Development
of Critical-Reflective Reasoning; Facilitation of Learning;, Teamwork; and Limitations and Challenges of
Pedagogical Practice. These categories reflect both the elements considered positive by the students
and the difficulties encountered during the implementation of the methodology in practical classes.

In accordance with the content analysis framework proposed by Bardin [13], the emergent
categories were organized based on thematic recurrence and on the meanings attributed by
participants to their experiences. Table 2 synthesizes the distribution of these categories across the
students’ narratives, highlighting both the aspects that supported the teaching-learning process and
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those that emerged as challenges within the pedagogical practice. In the following sections, each
category is presented and examined in detail, illustrated by representative excerpts from the students’
accounts, thereby providing a deeper understanding of the methodology adopted.

Table 2. Frequency and percentage of categories.

Category / Subtheme Number of students (n) Percentage (%)

Importance of Monitoring 4 25

Integration Between Theory and Practice 7 44

Training in Critical and Reflective 8 50
Thinking

Learning Facilitation 7 44

Teamwork 3 19

Limitations and Obstacles in Teaching 5 31
Practice

3.2.1. Importance of Monitoring

The support provided by the peer monitors was recognized by the students as a facilitator of
learning, particularly due to their ability to use accessible language and address the actual difficulties
experienced by the class. Several accounts emphasized the monitors’ approachability, their assistance
in resolving questions, and their role in mediating clinical case activities during the practical sessions,
as evidenced in the participants” statements below.

“It was very helpful because the interaction with the peer monitors supported us greatly. Since they
were closer to us and had gone through the same experience, they were able to assist us extensively
and share a great deal of knowledge.” (Student 1).

“In addition, the monitoring sessions served as an essential support for consolidating this knowledge,
providing a more informal space to review content, clarify doubts, and strengthen my theoretical
foundation.” (Student 4).

“I would like to conclude by expressing my appreciation for our peer monitors, who, despite the
challenges faced throughout the semester, remained committed to sustaining the regularity and
quality of their activities.” (Student 3).

“As the peer monitors mentioned, there will be moments in our professional practice when we will
need to improvise, study, and seek additional knowledge.” (Student 5).

Thus, it becomes evident that monitoring functioned as a key support mechanism for the PM,
narrowing the gap between theory and practice and fostering meaningful student engagement. This
process contributed not only to a solid academic education but also to the development of future
professionals who are better prepared and more qualified to navigate complex real-world social
contexts.

3.2.2. Integration Between Theory and Practice

Several student accounts portrayed PM as a bridge to real-world practice and as preparation for
the challenges inherent in the professional field. Another recurring theme was the perceived
alignment between theoretically studied content and actual situations encountered in healthcare
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practice, which enabled students to recognize the practical applicability of their knowledge in future
professional contexts —particularly using clinical cases and case studies.

“The application of the Problematization Methodology in the practical classes of Systemic Anatomy
provided me with a unique and enriching learning experience [...] Together, these complementary
activities made my studies more comprehensive and effective, better preparing me for clinical practice
in Physiotherapy.” (Student 4).

“The Problematization Methodology encouraged my active participation in the Systemic Anatomy
classes, facilitating my understanding and promoting the exchange of ideas.” (Student 14).

“We will encounter challenges that, as professionals, we must be prepared to address [...]” (Student
5).

Based on the students’ reports, it was observed that PM promotes a closer alignment between
theoretical content and professional context. The analysis indicates that this approach contributes to
narrowing the gap between theory and practice, functioning as preparation for clinical experience
and fostering the development of critical thinking —an essential component of health education. By
encouraging students to reflect on real cases and problem situations, the methodology serves as a
formative exercise for professional clinical practice, cultivating not only technical competencies but
also critical analysis and decision-making skills, which are central to health professional training.

3.2.3. Training in Critical and Reflective Thinking

The students’ testimonials indicated that the methodology fostered the development of critical-
reflective thinking. Through the PM, learners were encouraged to formulate hypotheses, devise
problem-solving strategies, and build autonomy in addressing the situations presented.

“[...] the methodology helped me adapt to the different situations I will encounter. It allowed me to
apply knowledge in practice and to assess whether I had studied effectively [...]” (Student 2).

“[...]1 it promotes clinical reasoning through problem-solving processes, including the identification
and analysis of hypotheses and the development of appropriate solutions [...]” (Student 7).

In this context, the production of new knowledge presupposes the belief that transformation is
possible, coupled with the continuous exercise of curiosity, intuition, emotional engagement, and
accountability, as well as the cultivation of critical capacities to observe, delimit, and systematically
pursue the object of study. This process requires a methodical approach that enables confrontation,
questioning, comprehension, intervention, and critical appraisal of the reality under investigation.
The findings of the present study indicate that the PM not only enhanced students’ understanding of
course content but also promoted the development of higher-order cognitive skills —such as analysis,
synthesis, and clinical judgment— particularly in relation to the problem situations presented.

3.2.4. Learning Facilitation

Most students reported that the PM contributed to a clearer, deeper, and more meaningful
understanding of the content, particularly using clinical cases and the practical approach adopted.
Moreover, elements such as the dynamics of the activities, effective time management, and the
structured organization of the stages of the Maguerez’s Arc were highlighted as fundamental to the
learning process, as illustrated in the reports presented below.

“[...]1 by employing strategies such as activities in which the class collaboratively solved clinical
cases, the methodology effectively stimulated our learning.” (Student 1)

“[...] it (the Problematization Methodology) enabled us to apply the content taught in theoretical
classes in a more practical and engaging manner [...] I did not perceive any negative aspects in
relation to my learning.” (Student 3)

“It had a positive impact on my understanding of the subject matter [...]” (Student 10)
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“It was highly beneficial due to the clear and accessible teaching strategies, as well as the dynamic
activities, which substantially enhanced my learning.” (Student 11)

From this perspective, it can be inferred that the PM, when applied in practical anatomy classes
through hands-on and engaging approaches, constitutes a privileged strategy for the learning
process. Such problem-centered activities not only foster concrete experiential learning but also
deepen the internalization of knowledge, ultimately resulting in more meaningful and enduring
learning outcomes.

3.2.5. Teamwork

The students demonstrated recognition of the importance of teamwork, social interaction, and
cooperation through their active engagement in the implementation of the proposal, emphasizing the
development of relational and collaborative skills that are essential to the educational process.

“[...] encouraging collaborative work by bringing together different perspectives and opinions to
construct a shared response [...]” (Student 7)

“[...] fostering greater social interaction among the groups [...]” (Student 3)

Drawing on Maguerez’s Arch, it becomes evident that teamwork entails reconciling not only
ideas, experiences, and knowledge, but also a wide range of perspectives in the pursuit of solutions
to a shared problem. In this sense, collaborative work facilitated the distribution of responsibilities,
the negotiation of meanings, and the joint construction of explanations for the problems presented.

3.2.6. Limitations and Obstacles in Teaching Practice

The students highlighted several aspects related to the time available for completing the
activities, physical fatigue, cognitive overload, and the size of the groups—factors that can directly
influence engagement, active participation, and the overall effectiveness of the learning process.

“[...] the practical classes take place immediately after the theoretical sessions. After lengthy
theoretical classes, I am usually fatigued and tend to retain little of the content, often having to rely
on them later as a study guide through repetition at home. As a result, the same difficulty occurs
during problem-solving activities and practical classes, since I am unable to retain enough from the
theoretical sessions to apply it effectively, given their close scheduling [...]” (Student 3)

“[...] being accustomed to linear learning processes, feelings of uncertainty and fear of making
mistakes when solving problems sometimes create an impasse [...]” (Student 7)

“[...] the Problematization Methodology often becomes tiring, as it requires sustained attention to
every statement made by the instructor [...]” (Student 9)

These factors, as reported by the students, compromised both full participation and the overall
quality of the experience with the PM. Such observations underscore the need for methodological
refinements that consider students” individual learning pace, appropriate class organization, and the
alignment of the pedagogical proposal with the workload available for its implementation. In this
regard, the students’ critiques and contributions provide valuable insights into the teaching process
of Systemic Anatomy, from which key elements for enhancing teaching and learning practices can be
inferred.

Overall, it can be inferred that PM was perceived as a facilitating strategy in the teaching and
learning of Systemic Anatomy, fostering content comprehension, critical development, and the
integration of theory and practice. Nonetheless, certain limitations emerged which, rather than being
inherent to the methodology itself, stemmed from adverse conditions surrounding its
implementations such as planning, group organization, and instructional mediation. These aspects
are essential to observe, interpret, and analyze to understand students’ perceptions and to inform
possible improvements for future pedagogical practices.
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4. Discussion

The demographic profile identified in this study reflects patterns commonly described in health
sciences education. The predominance of female students aligns with national and global evidence
showing the progressive feminization of the health workforce, particularly in Physiotherapy and
allied health courses [15-18]. The high proportion of students not engaged in paid work may indicate
greater availability for academic activities, a factor relevant in anatomy learning due to its high
cognitive and practical demands, as can be seen in studies de Silva Junior, Souza Santos e Silva Neto
Border [18] e Border [19]. Evidence suggests that working students often experience increased stress
and reduced study time, which can negatively affect performance in content-heavy disciplines such
as Human Anatomy [20]. Additionally, the coexistence of different religious identities—
predominantly Catholic—echoes the broader Brazilian cultural landscape [18,21] and has been
shown to influence students’ perceptions of body-related ethical issues, cadaveric dissection, and
body donation practices [22,23].

The almost equal distribution of students residing in the host city and in surrounding
municipalities highlights the regional role of the institution and is consistent with evidence showing
that commuting can affect academic engagement and access to campus resources [24]. These
sociodemographic characteristics, taken together, help contextualize how learners experience Human
Anatomy—a discipline recognized for its intensity and reliance on practical, hands-on components
[25]. Understanding students” backgrounds therefore contributes to a more accurate interpretation of
their learning conditions and supports the development of pedagogy that is sensitive to diverse
academic, cultural, and logistical realities within contemporary anatomy education [26].

The results of this study demonstrate that the application of the PM in practical Systemic
Anatomy classes favored more active, contextualized, and meaningful learning, contributing to
overcoming the traditional teaching model centered on memorization of anatomical structures. These
findings are consistent with the perspective of problematizing education, in which students take on
aleading role in the process of knowledge construction, breaking with the logic of banking education
and promoting critical and reflective learning [3]. In the context of health education, this approach is
particularly relevant, as it encourages the integration of theoretical knowledge and real-life
professional practice situations.

The active participation of students observed in this study corroborates evidence that active
methodologies promote greater engagement, intrinsic motivation, and knowledge retention in
morphological disciplines, traditionally recognized for their complexity and high degree of
abstraction [27-30]. Relevant studies indicate that student-centered strategies, such as
problematization and problem-based learning, favor the development of critical thinking and clinical
decision-making skills from the early stages of health undergraduate education [27,28].

In this scenario, academic monitoring, highlighted by participants as a support element during
practical classes, plays a strategic role in the teaching-learning process. By acting as a mediator
between teachers, content, and students, monitoring contributes to reducing conceptual difficulties,
strengthens collaborative learning, and expands opportunities for dialogue and clarification of
doubts. Evidence shows that structured peer monitoring and monitoring programs positively impact
academic performance, self-confidence, and student adaptation to the curricular demands of health
courses [31-34].

The approximation between theory and practice, emphasized by students, reinforces the need
for pedagogical strategies that articulate anatomical knowledge with clinical and functional contexts.
The literature highlights that the teaching of anatomy becomes more meaningful when associated
with real or simulated scenarios of professional practice, promoting deep and lasting learning
[2,26,35]. Recent studies indicate that practical activities based on active methodologies result in
better academic performance, greater ability to integrate content, and the development of skills such
as creativity, teamwork, and problem solving [37—-40].

The development of critical-reflective thinking identified in the students' reports is aligned with
the assumptions of active methodologies, whose central objective is to train autonomous, critical
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professionals capable of analyzing and intervening in a well-founded manner in the reality in which
they operate. In this sense, learning ceases to be a merely reproductive process and begins to involve
analysis, synthesis, judgment, and decision-making, which are essential skills for health training
[27,41]. The results of this study suggest that PM favored not only the understanding of anatomical
content but also the development of higher cognitive skills, which are fundamental for clinical and
professional reasoning.

Teamwork, widely evidenced in the results, is another central aspect of health training, as it
encourages the exchange of knowledge, respect for different perspectives, and the development of
interpersonal skills. Cooperative learning allows students to alternate between the roles of learners
and facilitators, promoting greater engagement and conceptual understanding [42]. Systematic
reviews indicate that collaborative and interprofessional activities provide superior learning
experiences when compared to individualized strategies, especially in health education contexts [43].

From a professional practice perspective, the experience of teamwork during undergraduate
studies contributes to the training of professionals who are better prepared to work in
interdisciplinary contexts, reducing fragmentation of care and strengthening the comprehensiveness
of health actions. Teams that value communication, cooperation, and shared responsibility tend to
have better care and organizational outcomes [43,44]. Thus, the PM favored the distribution of roles,
the negotiation of meanings, and the collective construction of solutions to the proposed problems,
as evidenced by the students” accounts presented in this study.

However, the limitations pointed out by our students—such as heavy workloads, physical and
mental fatigue, and organizational conditions—show that the effectiveness of the PM is directly
related to pedagogical planning and institutional conditions. The literature indicates that, although
active methodologies promote significant benefits, their application in extensive and highly
demanding curricula can generate cognitive overload and academic fatigue, negatively impacting
students' attention and performance [45,46].

Studies on contemporary trends in the teaching of Human Anatomy report that students often
express the need for a better balance between theoretical and practical workloads, as well as
diversified assessments and pedagogical strategies that respect the cognitive and emotional limits of
learners [26,47]. These findings reinforce that the transition from traditional models to active
methodologies does not occur homogeneously, requiring continuous monitoring and pedagogical
adjustments [48].

In addition, the academic environment of health courses is characterized by high cognitive,
emotional, and organizational demands, which can intensify levels of stress and anxiety among
students. The need to develop autonomy, articulate theory and practice, and deal with constant
evaluations often occurs in competitive contexts, potentially leading to conflicts and emotional
exhaustion [49,50]. Thus, pedagogical strategies should consider not only cognitive aspects but also
the well-being of students.

Given the above, the results show that PM is a relevant and promising pedagogical strategy for
the practical teaching of Systemic Anatomy. However, its effectiveness depends on careful didactic
planning, teacher training, and adaptation to the specificities of the institution and the subjects
involved, to maximize its benefits and minimize limitations in the teaching-learning process.

5. Conclusions

The results indicate that the integration of the Problematization Methodology into the practical
activities of Systemic Anatomy was positively received by students. This was evidenced by their
reports highlighting strengthened group interactions, closer alignment between theory and practice,
and increased student engagement in the learning process. Additionally, the methodology was
shown to foster the development of critical and reflective thinking, as well as essential competencies
for comprehensive training in the health sciences.

Despite these benefits, students also identified challenges and limitations, primarily associated
with the high curricular workload and difficulties in adapting to the cognitive and operational
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demands inherent to active learning methodologies. These findings underscore the importance of
pedagogical planning that incorporates gradual implementation strategies, ensuring a balance
between methodological innovation and practical feasibility within health education contexts.

In this regard, examining student perceptions is crucial, as they provide valuable insights into
both the strengths and limitations of the methodology, offering guidance for its refinement and
supporting the feasibility of future applications across different courses and educational settings.
Overall, the findings suggest that the Problematization Methodology, grounded in Maguerez’s Arc,
holds substantial educational potential within the teaching-learning process. However, its
effectiveness is contingent upon adequate structural and pedagogical conditions, as well as
continuous adjustments that consider the demands and constraints of the student population. This
highlights the need for further research that prioritizes students’ perspectives, fostering dialogue and
active participation in the co-construction of their learning experiences.
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