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Abstract:

Introduction: Cadaveric dissection plays a crucial role in anatomy education for first-year MBBS students,
offering hands-on learning that enhances spatial understanding and manual dexterity. However, students often
face challenges due to unfamiliarity with dissection tools, safety protocols, and proper handling techniques, which
can lead to anxiety, hesitation, and inefficient dissection.

Objectives: This study aimed to evaluate the effectiveness of structured dissection skills training in improving
the knowledge, confidence, and preparedness of first-year MBBS students for cadaveric dissection.
Methodology: A prospective qualitative study was conducted among 90 first-year MBBS students at GMC,
Bettiah, Bihar, from November 2024 to December 2024. Students underwent a structured dissection skills training
program covering instrument handling, safety protocols, and basic dissection techniques. Pre- and post-training
knowledge assessments were conducted using a validated questionnaire. Additionally, students’ perceptions of
the training were collected through a 5-point Likert scale questionnaire. Data were analyzed using SPSS v27.0,
with chi-square tests applied to assess knowledge improvement.

Results: Significant improvement (p<0.001) was observed in students’ knowledge and confidence across all
questionnaire items after training. Knowledge of scalpel handling improved from 24% to 88%, and awareness of
dissection tool usage rose from 57% to 90%. Perception analysis revealed that 78% of students supported
incorporating structured dissection skills training into the curriculum, highlighting the session’s positive impact.
Conclusion: Structured dissection skills training significantly enhances first-year MBBS students’ confidence,
efficiency, and engagement during cadaveric dissection, emphasizing the importance of integrating such training
into undergraduate anatomy curricula.

Keywords: Anatomy education, Cadaveric dissection, Dissection skills training, Hands-on learning, Medical
students
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Introduction

dissection. Many students enter medical College
with limited or no prior exposure to handling
surgical instruments, let alone the complex process
of dissection itself. The initial encounters with

Anatomy is a foundational subject in medical
education, providing students with essential
knowledge of the human structure that underpins
clinical practice [1]. Cadaveric dissection has long

been recognized as the gold standard for teaching
anatomy, offering students an immersive, hands-on
experience that reinforces theoretical learning.
Despite advancements in modern imaging
technologies, three-dimensional models, and virtual
dissection tools, traditional dissection remains an
integral component of medical curricula worldwide.
This hands-on experience fosters a deeper
understanding of anatomical relationships, spatial
orientation, and manual dexterity, all of which are
crucial for future clinical practice [2].

However, first-year MBBS students often encounter
significant challenges when engaging in cadaveric
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cadaveric material can be overwhelming, leading to
hesitation, anxiety, and reduced confidence [3].
Additionally, improper use of dissection instruments
due to a lack of technical training can result in
inefficient dissection, increased fatigue, and even
minor injuries, further discouraging students from
actively participating in the process.

One of the key factors influencing the effectiveness
of cadaveric dissection is the level of dissection
skills training provided to students before they begin
working on cadavers. A structured dissection skills
training program can familiarize students with the
dissection toolkit, proper handling techniques, and
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the fundamental principles of tissue dissection [4].
Training in the appropriate usage of instruments—
such as scalpels, forceps, scissors, and probes—not
only improves efficiency but also minimizes errors
and ensures the preservation of anatomical
structures. Studies suggest that students who receive
structured training in dissection techniques
demonstrate  improved competency, greater
confidence, and a more positive perception of the
learning process.

Despite its significance, formal training in dissection
skills is often overlooked in many medical curricula.
Traditional anatomy courses tend to focus more on
theoretical aspects rather than hands-on skill
development [5]. As a result, many students struggle
during the initial weeks of their anatomy course,
which may lead to frustration, decreased
engagement, and even a loss of interest in dissection.
This can have long-term implications for their
understanding of anatomy and their ability to apply
this knowledge in clinical settings. Addressing these
challenges requires a systematic approach that
integrates structured dissection skills training into
the medical curriculum, ensuring that students enter
the dissection lab with a fundamental understanding
of instrument handling and dissection techniques.

Longitudinal observations indicate that numerous
students are deficient in their understanding of
fundamental dissection tools, including the proper
insertion of a scalpel blade into a handle, the correct
application of gloves, and the effective manipulation
of instruments [6,7]. Without enough instruction,
students frequently require more time to analyze,
experience rapid tiredness, and, in certain instances,
completely disengage from the process. This
ultimately results in inadequate or incomplete
dissections, hindering their comprehension of
essential anatomical ideas.

Given the paucity of research on the impact of
structured dissection skills training, this study aims
to bridge the gap by exploring how targeted training
programs can facilitate cadaveric dissection for first-
year MBBS students. The primary objective is to
equip students with essential dissection skills,
thereby enhancing their confidence, efficiency, and
enthusiasm for anatomical learning. A well-
implemented training program has the potential to
increase the proportion of students who engage
effectively in dissection, fostering a more interactive
and enriching learning experience. By addressing
the initial challenges faced by students, this study
seeks to highlight the importance of integrating
formal dissection skills training into medical
education, ultimately improving learning outcomes
and preparing students for future clinical practice.

Methodology
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Study Design: This was a prospective qualitative
study designed to explore the role of structured
dissection skills training in enhancing the
confidence, preparedness, and competence of first-
year MBBS students in performing cadaveric
dissection. The study aimed to assess both
knowledge improvement and perceptions of
students after undergoing the training, combining
quantitative pre- and post-test evaluation with
qualitative feedback collection.

Study Location: The study was conducted in the
Department of Anatomy, GMC, Bettiah, Bihar from
November 2024 December 2024. All sessions,
including lectures, demonstrations, and practice,
took place within the dissection hall and the
departmental teaching areas.

Sample Size: A total of 90 first-year MBBS students
from the 2024 batch participated in the study. These
students were selected using purposive sampling,
focusing on students with no prior experience in
formal dissection training before they entered the
course. This ensured that all participants started with
similar baseline exposure to dissection practices.

Data Collection: Data collection was conducted
through a combination of pre-and post-test
questionnaires and a perception survey. Initially, all
participating students completed a validated pre-test
questionnaire to assess their baseline knowledge of
dissection  techniques, proper handling of
instruments, personal protective measures (gloves,
masks, hand hygiene), and general dissection room
protocols. After the intervention (training session),
the same validated questionnaire was administered
as a post-test to assess knowledge improvement.
Additionally, students’ perceptions regarding the
usefulness, clarity, and overall effectiveness of the
training session were gathered using a 5-point Likert
scale-based perception questionnaire.

Inclusion and Exclusion Criteria

Inclusion Criteria: First-year MBBS students of
the 2024 batch enrolled at the Department of
Anatomy, GMC, Bettiah, who voluntarily consented
to participate in the study.
Exclusion Criteria: Students with prior formal
training in dissection skills (such as those with
previous MBBS admission elsewhere) or students
who declined consent to participate were excluded
from the study.

Procedure: The study began with an introductory
general lecture delivered to all participants,
explaining the importance of dissection, ethical
handling of cadavers, safety protocols, and proper
instrument handling. This was followed by a
structured  dissection skills training session
conducted after one month of the student’s entry into
the MBBS program. During this training session,
students were divided into small groups, and each
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group underwent hands-on training supervised by
trained faculty from the Anatomy Department. The
session included demonstrations with audiovisual
aids, such as video projections showing proper
techniques for wearing and removing gloves, correct
mask usage, effective handwashing, and stepwise
dissection techniques.

Following the demonstrations, students practiced
these skills under faculty supervision to reinforce
learning. After the hands-on practice, a post-test was
conducted using the same questionnaire to assess the
knowledge gained. In addition to the knowledge
evaluation, all participants were asked to fill out a
Likert scale-based perception questionnaire, which
gathered qualitative feedback about their confidence
levels, anxiety reduction, and overall perception of
the dissection skills training session.

Statistical Analysis: The “data obtained from the
pre-test and post-test questionnaires were subjected
to statistical analysis utilizing SPSS software
version 27.0. The Chi-square test was employed to
compare pre-and post-training scores to assess the
intervention's efficacy. A p-value below 0.05 was
deemed statistically significant, signifying that the
training  substantially  influenced  students'
knowledge and confidence in dissection skills.

Results

Pre- and Post-Test Analysis: The results of the pre-
and post-test analysis were conducted among 90
first-year MBBS students. The overall knowledge
and awareness of dissection skills and tools
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dissection skills training session, with an overall
improvement of 64%. A highly” significant
improvement was observed, as indicated by a p-
value of <0.0000001.

Before the session, students showed limited
understanding of the proper handling of dissection
instruments, sterile techniques, and safety protocols
in the dissection hall. Post-intervention, the majority
of students could confidently demonstrate correct
techniques for handling scalpels, blades, and
forceps, wearing and removing gloves, wearing
sterile masks, and maintaining proper dissection
conditions.

The data in Table 1 illustrates the significant
improvement in knowledge and skills related to
dissection techniques among 90 participants, as
measured by a validated questionnaire before and
after intervention. The pre-test scores indicate a
generally low level of initial understanding, with
percentages ranging from 3% to 57%. After the
intervention, post-test scores show remarkable
improvements, with percentages increasing to 70%—
91%, demonstrating substantial learning gains. The
highest improvement (84%) was observed in
knowledge of handle usage in dissection, while other
items, such as recognizing where to use toothed and
non-toothed forceps and reducing the effects of
formalin, showed improvements above 70%. The
chi-square values for all items were significant (p <
0.001), indicating that the observed improvements
were unlikely due to chance, confirming the
effectiveness of the training in enhancing dissection-

improved  significantly after the structured related skills and knowledge.
Table 1: Pre, Post-Test Scores and Percentage Improvements Based on Validated Questionnaire

Questionnaire Item Pre- Pre- Post- Post- % Chi- p-
Test Test | Test Test Improved | Square | Value
Score % Score %

At what angle is scalpel used? 22 24% |79 88% 64% 49.76 <0.001

Enumerate steps of inserting and | 10 11% | 74 82% 71% 68.53 <0.001

removing scalpel blade from BP

handle

Will you be able to demonstrate | 7 8% 63 70% 62% 60.00 <0.001

the above one with ease?

Indicate the applications of | 16 18% | 80 89% 71% 77.40 <0.001

toothed and non-toothed forceps.

Give indications where handle is | 3 3% 78 87% 84% 107.6 <0.001

used in dissection

Do you understand how to put on | 26 29% | 75 83% 54% 38.68 <0.001

and take off gloves?

Could you  explain  the | 11 12% | 68 76% 64% 54.00 <0.001

aforementioned?

Do you know how to wear a | 32 36% | 82 91% 55% 45.41 <0.001

sterile mask?

Enlist the names of instruments in | 51 57% | 81 90% 33% 21.00 <0.001

the dissection toolbox

How to keep the dissection | 15 17% | 78 87% 70% 79.43 <0.001

moist/life-like?
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How may the effects of formalin | 17 19% | 82 91% 72% 81.93 <0.001
be lessened when performing
dissections?
Perceptions of Learners About the Session for recommending the session to juniors, followed
Apart from knowledge assessment, students’ cloiely by the b‘?h?fthat it wasa quthWh.ﬂe sessolon
. . (60%) and that it improved dissection skills (58%).
perceptions  regarding the usefulness and

effectiveness of the dissection skills training session
were gathered using a 5-point Likert scale
questionnaire. The summarized perceptions are
presented in Table 2.

Learners' perceptions of the dissection skills training
session, indicating an overwhelmingly positive
response from the 90 participants. The majority
strongly agreed or rated the session as excellent
across all aspects, with the highest agreement (63%)

Most participants (52%—-56%) found the instructor
engaging and knowledgeable, while only a small
percentage (1%—8%) expressed neutral or negative
opinions. Although 78% supported including such
structured training in the anatomy curriculum, 13%
were neutral or opposed. Overall, the data suggests
that the session was highly effective and well-
received, reinforcing its value in enhancing
dissection skills and “engagement.

Table 2: Perceptions of Learners About the Dissection Skills Training Session

Question Strongly

Agree/Excellent | Good

Agree/Very

Neutral/Good | Disagree/Fair | Strongly

Disagree/Poor

The instructor | 50 (56%)
stimulated interest in

the subject

22 (24%)

10 (11%) 5 (6%) 3 (3%)

The instructor | 47 (52%)
demonstrated in-
depth knowledge of

the subject

25 (28%)

12 (13%) 4 (4%) 2 (2%)

This was a | 54 (60%)

worthwhile session

26 (29%)

7 (8%) 2 (2%) 1 (1%)

How do you rate | 43 (48%)
your experience with

this session?

30 (33%)

10 (11%) 5 (6%) 2 (2%)

Would
recommend
session  to
juniors?

you | 57 (63%)
this

your

23 (26%)

5 (6%) 3 (3%) 2 (2%)

Has this session
improved your
dissection skills?

52 (58%)

28 (31%)

6 (7%) 3 (3%) 1 (1%)

How do you grade | 49 (54%)

this session overall?

29 (32%)

7 (8%) 3 (3%) 2 (2%)

Do you think such | 46 (51%)
structured  training
should be included as
a chapter in the

anatomy curriculum?

24 (27%)

8 (9%) 7 (8%) 5 (5%)
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Perceptions of Learners About the Dissection Skills
Training Session
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Figure 1: Perceptions of Learners About the Dissection Skills Training Session

Discussion

Dissection has historically been considered” the
cornerstone of anatomy education, offering students
the opportunity to develop practical skills, spatial
understanding of human structures, and the ability to
correlate theory with practice. However, with
declining dissection hours in modern curricula and
increasing reliance on virtual tools, many first-year
MBBS students enter dissection halls with
insufficient confidence and poor instrument-
handling skills. This study highlights how structured
Dissection Skills Training (DST) can significantly
improve both knowledge and confidence, ultimately
enhancing the quality of cadaveric dissection.

In this study, pre-test analysis revealed that students
lacked fundamental knowledge about basic
dissection tools, instrument handling, safety
protocols, and tissue preservation techniques. These
findings are consistent with previous studies that
have emphasized the gap between theoretical
anatomy taught in lectures and the practical
application required for effective dissection (Kramer
B, Soley JT, 2002) [8]. This gap can cause students
to perceive dissection as intimidating rather than a
learning opportunity, which reinforces the need for
structured preparatory training.

The significant improvement observed in the post-
test scores (p<0.001) across all questionnaire
domains indicates the effectiveness of focused
training sessions in bridging this gap. Similar
findings were reported in a study by Mwachaka et
al. (2016) [9], where students who received prior
hands-on instrument handling training performed
better in dissection and reported lower levels of
stress and anxiety. This highlights that early
exposure to correct techniques, such as scalpel
angulation, proper handling of forceps, and blade
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insertion/removal from BP handles, builds
confidence and reduces cognitive overload during
actual dissection.

One particularly encouraging outcome from this
study is the positive perception reported by students.
Over 85% rated the session as excellent or very
good, and the majority strongly agreed that the
session enhanced their dissection skills and
stimulated interest in anatomy. This aligns with
findings from a study conducted by Azer and
Eizenberg (2007) [10], who found that structured
pre-dissection orientation workshops enhanced both
student engagement and academic performance in
anatomy  practicals.  Moreover, the  high
recommendation rate (89%) for future batches
underscores the acceptability and relevance of such
sessions in current medical curricula.

Proper instrument handling techniques are a core
component of safe and efficient dissection. In our
study, only 24% knew the correct scalpel angle in
the pre-test, which improved to 88% post-training.
A study by Bockers et al. (2010) [11] demonstrated
similar improvements in instrument handling
following faculty-led demonstrations, emphasizing
the importance of expert guidance in developing
psychomotor skills essential for dissection. Faculty-
led small group teaching is particularly effective, as
it allows immediate correction of errors and
facilitates peer learning, both of were incorporated
into our training design.

Another crucial aspect covered in the training was
personal protective equipment (PPE) use and
formalin safety measures. In the pre-test, only 29%
knew the proper glove-wearing technique,
improving to 83% post-session. This is significant
because incorrect PPE use is a common concern in
dissection halls, exposing students to unnecessary
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health risks (Evans DJ, 2010) [12]. Studies have
shown that early training in PPE use not only
ensures safety but also enhances students'
professional identity formation, reinforcing the
importance of hygiene and infection control right
from the first year (Dinsmore CE et al., 2001) [13].

Formalin exposure reduction techniques, a
frequently overlooked aspect of dissection training,
also showed marked improvement (19% pre-test to
91% post-test). Formalin is a recognized
occupational hazard in anatomy dissection halls, and
awareness of exposure reduction (such as proper
ventilation, using masks, and moistening cadaveric
tissues) is essential for long-term health safety
(Ballesteros LE, Forero PL, 2009) [14]. Including
this component in dissection skills training ensures
students adopt safer dissection practices, thus
fostering a culture of safety-consciousness in the
dissection hall.

The findings of this study also correlate well with
educational theories such as Kolb’s Experiential
Learning Cycle, which emphasizes that effective
learning in practical subjects like anatomy occurs
when students have opportunities for concrete
experience, reflective observation,
conceptualization, and active experimentation (Kolb
DA, 1984) [15]. Our training session incorporated
all these elements — demonstration by faculty
(observation),  hands-on  practice  (concrete
experience), peer discussions and feedback
(reflection), and repeated practice
(experimentation). This pedagogical alignment with
established learning theories further supports the
effectiveness and sustainability of such training
programs.

Additionally, the importance of small group
teaching (SGT) cannot be overstated. Anatomy is a
subject where individual attention to psychomotor
development is critical, and large group teaching
often fails to address this need (Sugand K et al.,
2010) [16]. By using small group demonstrations,
our study ensured that each student had adequate
hands-on time, personalized feedback, and peer-to-
peer interaction. This approach has been previously
validated by Waterston and Waterston (2005) [17],
who reported significantly better student satisfaction
and skill acquisition in small group settings
compared to larger lectures.

Another key finding in this study is the student
demand for integration of such dissection skills
training into the formal anatomy curriculum. This
reflects a broader shift in student expectations,
where learners increasingly favor practical, skills-
based, and competency-driven education over
passive lecture-based learning. Incorporating
structured Dissection Skills Modules into the core
syllabus could address this expectation while
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simultaneously improving student preparedness,
confidence, and safety during cadaveric dissection.

Despite the overwhelmingly positive outcomes, a
few challenges remain. Some students reported
initial discomfort in handling cadaveric tissue,
underscoring the emotional and psychological
dimensions of first-time dissection. Future training
modules could incorporate brief sessions on coping
strategies for emotional responses, thereby ensuring
holistic preparation for dissection.

Limitations and Future Directions: While the
sample size (n=90) provided robust preliminary
data, expanding this to multiple institutions could
enhance generalizability. Additionally, longitudinal
follow-up to assess whether these improved skills
translate into better long-term  anatomical
competence would provide further evidence of
educational value. Future research could also
explore the integration of digital dissection tools
alongside hands-on training to create a blended
learning model, combining the strengths of both
traditional and technology-enhanced learning.

Conclusion

This study highlights that structured Dissection
Skills Training (DST) significantly improved first-
year MBBS students’ knowledge, confidence, and
handling skills during cadaveric dissection. The
training addressed important gaps in instrument use,
safety measures, and dissection techniques, ensuring
better preparedness. Positive student feedback
further supports integrating such sessions into the
regular anatomy curriculum. Overall, early hands-on
training enhances both competence and confidence,
making it a valuable addition to undergraduate
medical education.
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