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In response to evolving healthcare demands, technological advancements, and emerging research in
biomedical and education sciences, medical education has undergone significant reform. Anatomy, a
core component of medical education, has seen notable changes in teaching methods, with
traditional cadaveric dissection being increasingly replaced by digital and hybrid alternatives.
Despite research indicating no significant difference in short-term knowledge retention between
cadaveric dissection and alternative methods, dissection uniquely fosters professionalism, empathy,
and ethical awareness — traits essential for holistic medical education. This review critically
examines the dichotomy between traditional and innovative teaching methods in anatomy
education, questioning the assumption that traditional methods hinder progress in modern
healthcare. The findings suggest that changes in medical education are primarily influenced by
organizational issues, which frequently result in incomplete or insufficient adoption of new teaching
approaches. This inconsistency in both application and definition makes it difficult to compare and
assess their effectiveness, highlighting the necessity for randomized controlled trials and longitudinal
studies in this field. Rather than discarding traditional approaches, integrating them with
technological tools and emerging pedagogical approaches may offer a balanced, effective framework
for developing future doctors’ technical skills and humanistic qualities.
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Balancing Tradition and Innovation: Rethinking the Dichotomy in Anatomy Teaching

Abstract

In response to evolving healthcare demands, technological advancements, and emerging research in
biomedical and education sciences, medical education has undergone significant reform.
Anatomy, a core component of medical education, has seen notable changes in teaching methods,
with traditional cadaveric dissection being increasingly replaced by digital and hybrid alternatives.
Despite research indicating no significant difference in short-term knowledge retention between
cadaveric dissection and alternative methods, dissection uniquely fosters professionalism, empathy,
and ethical awareness — traits essential for holistic medical education.

This review critically examines the dichotomy between traditional and innovative teaching methods
in anatomy education, questioning the assumption that traditional methods hinder progress in
modern healthcare. The findings suggest that changes in medical education are primarily influenced
by organizational issues, which frequently result in incomplete or insufficient adoption of new
teaching approaches. This inconsistency in both application and definition makes it difficult to
compare and assess their effectiveness, highlighting the necessity for randomized controlled trials
and longitudinal studies in this field.

Rather than discarding traditional approaches, integrating them with technological tools and
emerging pedagogical approaches may offer a balanced, effective framework for developing future
doctors’ technical skills and humanistic qualities.

Keywords: anatomy teaching, cadaver dissection, COVID-19, digital technology, holistic learning,
medical education, professionalism, teaching traditions



Introduction

Over the past century, changes in health policy priorities, and an increased need for healthcare
professionals, along with unprecedented technological innovation and emerging research in
biomedical and education sciences, has led to the constant evolution of medical education (Densen,
2011; Thoma et al., 2023). As enhancing the quality of medical education has always been of key
importance, the transformative changes in recent decades have raised questions about the impact of
innovations in teaching methods and curriculum reforms on the professional development of future
doctors. Are there elements of traditional anatomy teaching that are essential and cannot be
eliminated without significant loss of quality or prestige?

Innitiated through the LEANBODY project (LEAN in Medical Education, 2021), this review aimed to
explore these issues through the perspective of anatomy — a fundamental component of medical
curricula globally and a subject that has been significantly influenced by changes in course structure
and teaching methods (Jalali et al., 2020). We started by examining the underlying causes of these
changes, which should ideally be guided by research evidence and tailored to meet specific societal
needs. The World Federation for Medical Education (WFME) recognizes that social factors often
shape medical education more than the results arising from research. To address this, its global
standards for quality improvement encompass broad areas such as student support and curriculum
development but without mandating specific methods, thus allowing institutions to adapt the
guidelines to their unique cultures, resources, and goals (World Federation for Medical Education |
Enhancing Quality Worldwide, 2017). However, increasing organizational challenges often prompt
changes that can compromise educational quality. For example, factors such as the shortening of
courses (Samarakoon et al., 2016), increasing student enrolment (Abualadas & Xu, 2023), the lack of
qualified anatomists, decreased funding and limited access to cadavers (McMenamin et al., 2014)
have all contributed to the declining role of traditional cadaveric dissection in many anatomy
programs. A meta-analysis found that student performance on knowledge-based exams was
comparable, regardless of whether students had engaged in cadaveric dissection or learnt anatomy
through alternative methods such as prosection, digital media, models, or hybrid approaches (Wilson
et al., 2018). However, while building a strong foundation of basic knowledge is essential in preparing
students for clinical practice, the ultimate goal of medical education extends beyond short-term
knowledge retention and academic performance. It is the development of competency across
various professional domains that truly defines their readiness for the demands of their future
careers in medicine. In this context, some researchers have raised concerns about the potential loss
of unique benefits associated with cadaveric dissection, especially the "hidden curriculum" that
fosters non-technical skills such as professionalism, empathy, and ethical awareness (Wu et al.,
2022).

Therefore, one of the specific aims of this review was to critically evaluate the perspective that
traditional didactic methods in medical education, particularly in anatomy teaching, are ineffective
and hinder progress in meeting the challenges of global healthcare in the 21* century (Majumder et
al., 2023). This viewpoint argues that traditional methods should be replaced by innovative
educational approaches to better prepare students for the complexities of modern medical practice.
Through this review, we aimed to assess whether these claims are substantiated by evidence and to
explore whether a balance between traditional and innovative methods might provide the most
effective framework for medical education.



The Long History of Anatomy: What is Traditional Anatomy Teaching?

As evident from the etymology of the word “anatomy,” which is derived from the Greek, anatome
meaning “to cut” or “to cut repeatedly” (Malomo et al., 2006), dissection has been an integral part
of anatomy teaching throughout history. Dissection typically followed theoretical instruction,
offering students a hands-on, immersive experience where they could observe the organization of
the human body and appreciate the texture of tissues (Dissabandara et al., 2015). This method also
allowed students to understand the relationships between anatomical structures, recognize
anatomical variations, and develop the necessary technical skills that are essential for their future
professional practice (Ghazanfar et al., 2018).

A “traditional” anatomy course is typically described as being delivered through in-person lectures,
studying from anatomy textbooks, and performing hands-on cadaveric dissection in the laboratory
(Abualadas & Xu, 2023). All these combine to enable medical students to achieve their learning
objectives by gaining a detailed and comprehensive understanding of the structure of the human
body (Suarez-Escudero et al., 2020)

Traditional lectures help students to develop a theoretical foundation for understanding anatomy,
and offer the context for what they will observe in cadaveric dissection. These lectures primarily
focus on transmitting knowledge from the lecturer to the students (Bell et al., 2019), where the
lecturer describes anatomical structures as well as explaining their functional and clinical
significance (Turney, 2007).

Therefore, traditional teaching is often associated with passive learning, whereas modern curricula
are increasingly moving toward active learning and teaching strategies that focus on student-driven
knowledge construction, such as flipped classrooms, problem-based learning and team-based
learning (Singh et al., 2019).

Moreover, traditional, topic-based curricula primarily focus on delineating the content that educators
are expected to teach, whereas constructive alignment has now become a crucial aspect of quality
assessment. This approach, as a form of outcomes-based teaching and learning, ensures that both
instructional strategies and assessments are connected to the intended learning outcomes, which
specify what students are expected to do with the knowledge they acquire (Biggs & Tang, 2015).

However, when assessing the effectiveness of traditional methods in anatomy education, it is
important to consider the historical and contextual factors surrounding their use and development .
Before the mid-20th century, access to educational resources such as textbooks and anatomical
atlases was quite limited. As a result, lectures became the main source of anatomical knowledge for
students, while prosections and cadavers were the primary tools for visualizing three-dimensional
structures. The lack of technological resources required students to adopt a more proactive and self-
directed approach to learning, encouraging a strong sense of initiative. Since atlases were not readily
available, students often collaborated in small groups, which facilitated teamwork and peer learning.
In many medical schools, practical work was assessed periodically throughout the term, providing
students with ongoing feedback on their understanding and highlighting areas needing
improvement. Passing these assessments was often a requirement for continuing with dissection.

Over time, the hands-on approach evolved to include a broader range of active learning methods,
such as peer learning and reflective discussions. With increased availability of practical materials and
reducing lecture time, these strategies encouraged students to engage directly with the material and
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learn from each other, often in small groups, effectively blurring the lines between traditional and
modern educational practices. (Hildebrandt, 2010). Therefore, concepts such as peer-teaching and
active learning are not recent innovations; they have origins in the 19th century and have been
further enriched by technological advancements in anatomical education (Sugand et al., 2010).
Interestingly, recent research indicates that traditional lectures are adaptable and can be effectively
integrated into a student-centred unit design that is both research-informed and evidence-based.
This suggests that creating a dichotomy between traditional lectures and active learning is
misguided, as it hinders a nuanced exploration of the full range of possibilities and generates bias in
research agendas (Dietrich et al., 2022).

This division risks creating an either-or scenario that overlooks the strengths of different approaches.
For instance, cadaveric dissection, a hallmark of traditional anatomy education, is often reduced to
merely a method of teaching detailed structural knowledge. However, this focus on the cognitive
domain seriously overlooks its broader educational value, such as fostering professionalism,
empathy, and ethical awareness in the affective domain. By framing the debate as traditional versus
modern, we risk losing valuable pedagogical tools from the traditional model that contribute to the
holistic development of medical students.
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Technological Advances in Anatomy Education: Lessons Learned from the COVID-19
Pandemic

Increasing technological advances have led to the introduction of numerous digital tools such as
virtual cadaveric dissection, online 3D models and videos into anatomy classrooms (Abualadas & Xu,
2023), offering alternatives to traditional face-to-face teaching methods.

However, while such digital tools provide new ways for students to engage with the material, they
also bring challenges, in particular cognitive overload. This occurs when the learning environment
presents more information than the brain can effectively process and retain at the same time.
Anatomy is inherently complex, requiring students to integrate their knowledge of systems,
structures, and clinical relevance. When advanced technology is not managed appropriately, it can
overwhelm students and exceed their cognitive limits, especially when they are trying to learn basic
anatomy and simultaneously navigating a new tools interface (Touliopoulos et al., 2022). There is also
the risk of passive learning behaviours, such as rewatching video lectures or merely browsing
through slides without actively engaging with the content.

In addition, many novel digital tools do not allow or encourage students to work in a team. Most
virtual reality (VR) modalities are only designed for a single user, which contrasts starkly with
situations arising in a healthcare setting. As good teamwork is a key factor in the success of
healthcare management. The use of modalities such as virtual worlds to create scenarios that require
teamwork and communication should be more widely explored (Jiang et al., 2022).

Reported negative feedback from online learners, such as screen fatigue and isolation, highlight the
importance of addressing these challenges with targeted interventions and strategies to improve the
quality and effectiveness of online education (Abualadas & Xu, 2023; Rahmani et al., 2024). As the
logistics of organizing cadaveric dissection remain a significant challenge, emerging digital tools for
3D visualization of the human body offer promising alternatives for learning anatomical structures
and developing manual skills (Adnan & Xiao, 2023). Although the COVID-19 pandemic posed major
challenges for educational organization in recent years, it also provided an opportunity to assess and
compare online with in-person classes.

The recency of the pandemic has meant that currently available research in this area is mostly
supported with evidence from students' academic performance and satisfaction rates, while
longitudinal data on the long-term effects of different teaching models on learning outcomes are still
lacking. Nonetheless, important implications for the future can be drawn from the recent literature.

The systematic review compared the educational effectiveness of online anatomy teaching and
traditional (“face-to-face”) teaching methods, showing comparable academic performance with no
statistical difference between the two teaching methods. However, students reported a higher level
of satisfaction with face-to-face teaching (Abualadas & Xu, 2023).

The finding that a multi-modal learning approach that combines online with face-to-face educational
modalities for medical students could be efficient and successful (Abualadas & Xu, 2023; Papa et al.,
2022) is especially interesting with regard to the logistical challenges of course organization for a
large number of students and the future of hybrid courses (Banovac et al., 2023). Nevertheless, the
vast majority of undergraduate students found anatomical dissection and practical work in general
to be the most important aspect of teaching, which, in their opinion, could not be replaced by online
learning (Banovac et al., 2021). Interestingly, current research redirects the debate from cadaveric
dissection as one of the anatomy teaching tools to its importance in developing professionalism of
future doctors. While this had been recognized in previous educational research, it was extensively
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revisited during the COVID-19 pandemic, as many medical schools that had used in-person cadaveric
dissection were forced to abandon it. Direct involvement with dissection during undergraduate
training, besides learning anatomical knowledge , also provides students with an opportunity to
practice and refine non-technical skills, such as communication and collaboration, while
simultaneously promoting the development and formation of their professional identity (Brassett et
al., 2021; MacPherson & Lisk, 2022).

Courses that are well-designed and balance technological tools with traditional practices can provide
a comprehensive framework for anatomy education, fostering both technical skills and essential
humanistic qualities in medical students. The gradual, progressive introduction of technology
alongside hands-on learning and collaborative experiences can maintain student engagement and
reinforce learning without causing cognitive overload. As most schools have transitioned from a
purely traditional cadaver-based curriculum to adopting more interactive, custom-made approaches
that better suit the learning strategies of new generations, more specific research is required into the
best ways of integrating digital tools into the anatomy course.



Emerging Pedagogies in Anatomy Education: The Roles of Students and Teachers

With the rapid expansion of medical knowledge, a debate has arisen regarding the extent to which
anatomy should be taught , emphasizing a clinical anatomy model that focuses on students as future
healthcare professionals rather than anatomists (Suarez-Escudero et al., 2020).

In a time of heightened accountability in the education profession, teachers are responsible for
ensuring that all graduates are fully prepared for practice. Consequently, competency-based medical
education (CBME) has become a key focus for medical education planners, outlining essential
competencies for graduates and ensuring these are taught, assessed, and acquired (Frank et al,,
2010).

CBME advocates favour a curriculum organized around competencies rather than extensive lists of
knowledge objectives. They argue that objective-based methods often overemphasize knowledge,
neglecting skills, attitudes, and the integration of knowledge necessary for medical practice (Frank et
al., 2010). As a result, many schools are shortening the length of their anatomy courses, with some
institutions adopting more integrated curricula and moving away from standalone anatomy courses
(Husmann, Gibson, & Davis, 2020). The shortage of qualified educators in pre-clinical disciplines has
also influenced the transition toward integrated curricula, as clinicians are often recruited to teach
these subjects on medical courses.

While Competency-Based Medical Education (CBME) was introduced as an effective response to the
organizational challenges and demands of contemporary medical education, its inherently practical
focus may lead to the exclusion of content or experiences that do not directly contribute to program
outcomes. This approach risks reductionism, potentially causing learners to concentrate more on
achieving milestones rather than pursuing excellence (Frank et al., 2010). Nonetheless, frameworks
such as the CanMEDS Physician Competency Framework aim to align physician competencies with
societal needs, defining exceptionally high standards for physician competencies, which include
being a medical expert, communicator, collaborator, health advocate, lifelong learner, manager,
scholar (Thoma et al., 2023).

The traditional placement of gross anatomy education at the start of medical training, which
provides a foundation for clinical practice (Turney, 2007), raises questions about the optimal timing
for delivering anatomy courses in the context of CBME. Cognitive neuroscience shows that
adolescence is a period of significant brain development, with many functions maturing into the mid-
20s, aligning with the typical age of students entering higher education (Petanjek et al., 2011). This
suggests that early exposure to anatomy may still be relevant, despite the shift toward integrated
curricula. Therefore, while CBME emphasizes practical outcomes and societal needs, maintaining
foundational subjects like anatomy early in medical education could support comprehensive
development and ensure that learners are well-prepared for clinical practice.

Historical figures in anatomy education, such as Franklin Paine Mall and Drago Perovi¢, emphasized
the significance of anatomical institutes and early exposure to the scientific method (Dolinar, 1969;
Hildebrandt, 2010). They also highlighted the importance of interpersonal relationships between
students and teachers in forming professional attitudes (Martin et al., 2002). This supports the idea
that traditional anatomy education in the first year of medical training can benefit students by
introducing them to the scientific and professional aspects of medicine during a critical period of
cognitive maturation.
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However, adapting educational approaches to meet the needs of Generation Z students, who have
grown up in a technology-driven world, is essential (Romero Reveron, 2020). Generation Z's unique
expectations and learning styles align well with student-centred pedagogies. While emerging
methods like flipped classrooms and problem-based learning (PBL) have certain advantages,
randomized controlled trials are required to validate their effectiveness. Variability in PBL
implementation and students' learning habits complicate the evaluation of this method (Zheng et al.,
2023). Similarly, high heterogeneity in flipped classroom formats with varied instructor
implementations presents limitations in the research. In addition, addressing publication bias is
crucial for obtaining reliable results (Cui et al., 2023). The hidden curriculum, although not well-
defined, plays a crucial role in medical education by promoting professional development in areas
such as ethical mindsets and social skills. However, the problem of the hidden curriculum has not
been solved by the transition from a teacher-centred education to a student-centred educational
model that takes the student’s experience as the starting point of learning. On the contrary, some
authors propose that the hidden curriculum can be made explicit in higher education when the
teacher recognizes and lives out their teaching; and that the student’s experience of the learning
process is not merely an individual one, but emerges through their interpersonal relationship with
the teacher (Oron Semper & Blasco, 2018).

Therefore, educators must understand cognitive development and adapt their pedagogical methods
in order to address the needs of the current generation of students. Nonetheless, the traditional role
of teachers remains important, as role modelling plays a significant role in developing medical
students' professional identities and sense of belonging (Spaans et al., 2023). Strategically integrating
anatomy education within medical curricula is essential for supporting both foundational knowledge
and the development of professional competencies. When planning an anatomy course that includes
dissection as a learning tool, it is important for educators to recognize that the learning experience is
not uniform and that participants may require diverse learning tools (Winkelmann, 2007).

Conclusion

The findings elaborated in this manuscript demonstrate a consistent aim throughout the history of
medical education to improve the quality of anatomy teaching by evolving pedagogical techniques
and addressing organizational challenges and societal needs. We conclude that it is challenging to
distinguish between traditional and modern methods of teaching anatomy. Therefore, the shift
towards modern methods should be seen as part of a continuum to improve teaching strategies,
rather than a stark division between traditional and modern approaches.

Although research in this field is evolving, new generations of medical students continue to require
the best possible education during their formative years. In our view, traditional didactic methods are
still capable of addressing the challenges of the healthcare system in the 21* century. The
maintenance of traditional detail-oriented anatomy teaching through cadaveric dissection adds
value to medical education as it fosters personal and professional growth in future doctors by
immersing them in a learning environment that promotes both technical expertise and humanistic
qualities. Instead of abandoning traditional methods, integrating them with technological tools and
emerging pedagogical approaches may offer a balanced, effective framework for quality professional
development of future doctors.
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