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ABSTRACT

Background. The COVID-19 pandemic affected all medical education because of the suspension of face-to-face 
learning and stringent protocols. Various methods of teaching were introduced to augment anatomical learning.

Objective. As we enter the transition period and loosening of protocols for face-to-face learning, we want to know 
if these modes of teaching are still preferred and suitable or the traditional proctor-assisted dissection is preferable 
among first year medical students.

Methods. This descriptive cross-sectional study recruited first-year medical students currently enrolled at the 
University of the Philippines College of Medicine during the Department of Anatomy Learning Enhancement Program 
(LEAP) from June 13-17, 2022. One station caters to musculoskeletal anatomy. The musculoskeletal station is further 
divided into four mini stations: a prosected lower extremity cadaver with labels of must know anatomic structures 
for the proctor-assisted cadaver dissection; a prosected lower extremity with a self-directed manual for the students 
to follow; a large screen television for the dissection educational videos focusing on the shoulder girdle; and lastly, 
skeletons for osteology. Thirty minutes were allotted per sub-station in the musculoskeletal station of LEAP. After 
completing the station, the students were provided with evaluation forms and a 30-item survey to determine the 
preferred teaching modality in musculoskeletal anatomy. 

Results. A total of 145 students out of the 178 students participated and answered the survey and evaluation form. 
Ninety-nine percent of the students rated the proctor-assisted dissection station great and excellent (13% and 86%, 

respectively) and that 86% of the students preferred 
proctor-assisted dissection among the teaching 
modalities. Additionally, 89% (46% strongly disagreed 
and 43% disagreed) and 83% (55% strongly disagreed 
and 28% disagreed) of the students disagreed that they 
prefer self-directed module or dissection educational 
videos over traditional dissection, respectively. Most 
of the students also agreed that the inability of face-to-
face dissection will affect their medical education (35% 
agreed and 64% strongly agreed) and majority of them 
thinks that cadaver dissection is vital in their medical 
education and towards becoming a doctor (14% agreed, 
86% strongly agreed).
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Conclusion. With the plethora of teaching modalities 
introduced during the pandemic, medical students still 
preferred the traditional proctor-assisted dissection. 
However, they see the value of the other teaching 
modalities as an added armamentarium in enhancing 
anatomical knowledge.

Keywords: medical education, musculoskeletal anatomy, 
teaching modalities 

INTRODUCTION

The COVID-19 pandemic halted the face-to-face 
method of teaching in all levels of learning in medical 
schools including basic sciences such as Anatomy, which 
traditionally relies heavily on face-to-face methods like 
dissection and laboratories. Innovative and creative teaching 
methods were developed to enhance learning with examples 
being mostly on-line and self-directed learning such as self-
directed modules and dissection educational videos. During 
the pandemic, various learning modalities were introduced 
and implemented, with variable opinions on their effectivity.1 
Traditional cadaveric dissection, which has been considered 
the gold standard in teaching Anatomy since the 17th 
century, forms the foundation of medical education, enabling 
physicians to develop their clinical skills.1,2 As we enter the 
transition period and protocols for face-to-face learning 
are loosened, we aim to determine the preferred mode(s) of 
teaching among first year medical students. 

METHODS

This was a descriptive cross-sectional study conducted 
at the University of the Philippines College of Medicine 
(UPCM) during the Department of Anatomy Learning 
Enhancement Program from June 13-17, 2022. We recruited 
first year medical students currently enrolled in the UPCM 
who attended the program. The study was given an exemption 
from ethical review by the UPManila Research Ethics Board.

During this activity, 14 stations were prepared wherein 
prosected cadavers, plastinated cadaver models and organs, 
anatomic models, bones, histologic specimens for microscopy, 
and electronic images were organized for the students to 
rotate and review. Students were divided into 14 groups of 
12-13 members and were allotted two hours per station. 
One station catered to musculoskeletal anatomy. The 
musculoskeletal station was further divided into four mini 
stations: a prosected lower extremity cadaver with labels of 
must know anatomic structure for the proctor-assisted cadaver 
dissection; a prosected lower extremity with a self-directed 
manual for the students to follow; a large screen television for 
the dissection education videos on shoulder dissection and 
anatomy, and lastly, the skeletons for osteology. 

Proctor-assisted Cadaver Dissection 
A formalinized cadaver was utilized, and members of 

the faculty from the Department of Anatomy, who teach 
musculoskeletal anatomy, prosected the lower extremity. 
This was done in order to maximize the students’ time at 
the musculoskeletal station, as the LEAP activity was time-
bound. Essential anatomical structures were identified and 
labeled by the faculty-in-charge (DAR). Students examined 
the prosected lower extremity, attempting to identify as many 
structures as possible during their time in the substation. 
They were encouraged to manipulate, touch, and dissect 
the cadaver, as well as ask about any anatomical structures 
they were unsure of (Figure 1). A dedicated faculty member 
was stationed during the activity to guide the students 
in identifying the anatomical structures, simulating the 
traditional laboratory sessions from before the pandemic. 
The role of physical manipulation of prosected specimens 
may imitate dissection for early learners.3

Dissection Educational Videos (DEV)
At this station, the senior co-author (RCB) created 

high-definition videos focusing on the anatomy of the 
shoulder girdle, which were divided into four 8-minute 
segments. These videos were designed to demonstrate the 
steps of dissection, with essential anatomical structures of the 
shoulder girdle labeled for clarity. The videos were presented 
on a large-screen television, allowing students to control the 
playback (stop, rewind, or fast forward) according to their 
needs. Following the instructions in the videos, students 
proceeded to perform dissection on the provided cadaver 
at their own pace. Importantly, access to the videos was 
restricted to the duration of their time in the musculoskeletal 
anatomy station and the videos were not given ahead of time, 
ensuring all students had an equal starting point for the 
activity (Figure 2).

Figure 1. Proctor-assisted dissection sub-station 
in Musculoskeletal Station during LEAP.
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Self-directed Manual (SDM)
A nine-page manual, prepared by one of the co-authors 

(CSC), was placed beside a prosected lower extremity 
formalinized cadaver. This cadaver has been prosected by 
faculty members from the Department of Anatomy that 
teach musculoskeletal anatomy. The faculty in charge (CSC) 
identified and labeled important anatomical structures. 
Similar to the dissection educational videos, the manual 
was designed to provide instructions on how to dissect and 
identify essential anatomical structures in the lower extremity. 
Students followed the steps outlined in the manual while 
working with the formalinized prosected lower extremity 
cadaver at their own pace. They were allowed to manipulate, 
touch, and dissect the cadaver. Access to the manual was 
limited to their time in the musculoskeletal anatomy station, 
ensuring a level playing field as it was not distributed in 
advance (Figure 3).

Thirty minutes were allotted per sub-station in the 
musculoskeletal station of LEAP and after completing the 
station, the students were provided with evaluation forms 
and a 30-item survey to determine the preferred teaching 
modality in musculoskeletal anatomy. Osteology sub-station 
was not included in this study.

Data Analysis
The students’ attitudes, opinions, and preferences on each 

teaching modality (dissection educational videos, self-directed 
manual, and proctor-assisted dissection) were evaluated in a 
4-point Likert scale (strongly disagree, disagree, agree, and 
strongly agree). The students’ rating of the quality and content 
of each teaching modality were evaluated in a 6-point Likert 
scale (Very bad, bad, okay, good, great, and excellent). The 
students’ perceived value of dissection educational videos 
and self-directed manual were evaluated by 4-point Likert 
scale (not necessary when traditional dissection resume, 
equal to traditional dissection, has advantage over traditional 
dissection, and open-ended response). Results were presented 

as frequency and proportions of students’ response to 
each item in the survey. For the open-ended response for 
perceived value, the most common response was identified. 
Bar graphs were constructed to visualize the proportion of 
participants who responded for each Likert scale level.

Data analysis and graph construction was performed 
using Stata version 17. Missing values were neither replaced 
nor imputed. 

RESULTS

A total of 145 students out of the 178 students partici-
pated and answered the survey (Appendix) and evaluation 
form (Figure 4). Based on the evaluation form, more students 
generally tend to strongly agree proctor-assisted cadaver 
dissection compared to dissection education videos and self-
directed manual (Figure 5).

When asked to rate the quality and content of the 
different teaching modalities, generally, more students rated 
proctor-assisted cadaver dissection with excellent rating than 
dissection education videos and self-directed manual (items 
1 to 6) (Figure 6).

When asked if dissection education videos enhance 
learning in musculoskeletal anatomy and if dissection 
education videos has a permanent use in teaching anatomy 
even after the pandemic, the students tend to agree (items 
8 and 9), however, when asked if it can replace face-to-
face dissection, if they prefer DEV compared to the other 
teaching modalities, if by learning anatomy by DEVs alone, 
will they be confident in facing actual patients, and if DEVs 
can replace preceptor for dissection, the students tend to 
disagree (items 10 to 13) (Figure 7).

Similar results were noted when the students were asked 
regarding self-directed manual with regard to enhancing 
learning in musculoskeletal anatomy, if self-directed 
manual has a permanent use in teaching anatomy even after 
pandemic (item 16), the students tend to agree, however, 

Figure 2. Dissection Educational Videos sub-station in Mus-
culoskeletal Station during LEAP.

Figure 3. Self-directed manual sub-station in Musculoskeletal 
Station during LEAP.
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when asked if it can replace face-to-face dissection, if they 
prefer SDM compared to the other teaching modalities, if 
by learning anatomy by SDM alone, will they be confident 
in facing actual patients, and if SDM can replace preceptor 
for dissection (items 17 to 20), the students tend to disagree 
(Figure 8).

Most students agreed that proctor-assisted cadaver 
dissection enhances learning musculoskeletal anatomy and 
has a permanent use in teaching anatomy even after the 

pandemic (items 21 and 22). Most of them also preferred 
proctor-assisted cadaver dissection over the other teaching 
modalities (item 23). When asked if by learning anatomy 
by proctor-assisted dissection alone, will they be confident 
in facing actual patients, if inability to perform face-to-face 
dissection affect medical education, if cadaver dissection is 
vital in medical education, and if dissection is relevant in the 
journey towards becoming a doctor, most of the students 
answered in agreement (items 24 to 27) (Figure 9).

Figure 4. Evaluation form for Musculoskeletal Station.

Figure 5. Students’ evaluation of the different modes of teach-
ing for the Musculoskeletal Module.

Figure 6. Students’ ratings of the quality and content of 
Dissection educational videos (items 1 and 2 survey 
form), Self-directed manual (items 3 and 4 survey 
form), and Proctor-assisted cadaver dissection (items 
5 and 6 survey form).
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Finally, when asked about their opinion if DEV and 
SDM was not necessary anymore once face-to-face dissection 
resumes (items 28 and 29), most students disagreed. It seems 
to be more students perceived DEV and SDM to be of equal 
or has advantage over traditional dissection than those who 
said they were not necessary when traditional dissection 
resumes. However, there were more students who have other 
opinions regarding DEV and SDM than the given choices 
of responses. Most of these other opinions said that DEV 
and SDM were supplementary to traditional dissection.

DISCUSSION

The aim of the study was to determine the preference for 
teaching modalities in musculoskeletal anatomy among first 
year medical students. The current study revealed that most of 
the respondents preferred proctor-assisted cadaver dissection 
compared to self-directed manual and dissection educational 
videos. Additionally, the majority of the respondents believed 
that cadaver dissection is vital in their medical education and 
essential for becoming a doctor. The study also underscored 
the importance of self-directed manual and dissection 
educational videos as adjuncts in learning musculoskeletal 
anatomy, emphasizing that they are not replacements.

The pandemic opened the plethora of teaching modalities 
for anatomy because of the restriction imposed on face-
to face-activities. Of these, DEV, SDM during the LEAP 
and other on-line teaching methods were used to augment 
learning during the pandemic specially during the times 
when protocols were relaxing. The utilization of technology 
in teaching anatomy has become increasingly popular because 
it allows students to learn more interactively.1 Technologies 
could also offer alternative teaching modalities to cadaveric 
dissection if social distancing continues to be mandatory.4 

Some studies regarding learning from dissection videos 
revealed that anatomy exam scores are generally no better 
than historic controls.5 In most cases, students lean towards 
video learning and state that it enhances their learning 
satisfaction. Natsis and colleagues6 showed that most of their 
students supported the addition of dissection videos in lecture 
contents, however they did not indicate if it can stand alone 
as a teaching modality. There was also no analysis done on the 
effectiveness on exam performance on their study. Langfield 
and colleagues7 indicated the auxiliary role of videos in 
educational process and they also showed that anatomy 
videos alone do not enhance student’s learning outcomes 
because they comprise of passive learning. They further 
stated that videos should be used as active learning tools. In a 
study of Mustafa and collegues,8 60% of the students enjoyed 
learning anatomy by watching dissection videos, however, 
only 35% of overall students believed that dissection videos 
could provide sufficient anatomical knowledge to completely 
replace traditional lectures. This was also reflected in our 
study wherein 95% [97/145 (67%) agreed and 41/145 (28%) 
strongly agreed] of students agreed that watching DEV 

Figure 7. Students’ opinion regarding benefit of dissection 
education videos on musculoskeletal anatomy (items 
7-13 survey form).

Figure 8. Students’ opinion regarding Self-directed manual 
(items 14-20 survey form).

Figure 9. Students’ opinion regarding proctor-assisted cadaver 
dissection (items 21-27 survey form).

VOL. 57 NO. 10 2023 75

Learning Materials in Anatomy



enhances learning in musculoskeletal anatomy. However, 
87% disagreed [87/145 (60%) strongly disagreed and 39/145 
(27%) disagreed] that DEV can replace cadaver dissection. 
Vast majority of the students agreed that DEVs should be 
included in the musculoskeletal module but as an augment 
and not as a replacement to dissection.

There is a notable increase in the use of self-teaching 
resources in anatomy during the pandemic.6 These teaching 
methods provide students of omni-learning (capacity to learn 
anytime, at your own pace, anywhere).9 Sabnis10 concluded 
that self-directed learning enhances active learning and is 
useful for students to understand the topic and remember 
concepts for long time. In the present study, as with the 
DEVs, students see the value of SDM as an adjunct in 
learning musculoskeletal anatomy and agreed of its use post-
pandemic.

In the current study, the collected data revealed that 
99% of students rated the content of the proctor-assisted 
cadaver dissection station great and excellent [19/145 (13%) 
and 126/145 (86%), respectively] and that 86% (124/145) 
of the students preferred proctor-assisted cadaver dissection 
among the teaching modalities. Additionally, 89% (46% 
strongly disagreed and 43% disagreed) and 83% [80/145 
(55%) strongly disagreed and 41/145 (28%) disagreed] of 
the students disagreed that they prefer self-directed module 
or dissection educational videos over traditional dissection, 
respectively. Most of the students also agreed that the inability 
of face-to-face dissection will affect their medical education 
[51/145 (35%) agreed and 93/145 (64%) strongly agreed] 
and majority of them thinks that cadaver dissection is vital 
in their medical education and towards becoming a doctor 
[21/145 (14%) agreed, 125/145 (86%) strongly agreed]. 
Some of the students wrote in the comment section that 
“I prefer proctor-assisted cadaver dissection because I learn 
better when I do actual thing.” Another student wrote, 
“Combining all modes is best, I like the picture style of the 
self-directed module, the guidance of a professor when we 
got lost in the proctor-assisted dissection and dissection 
education videos are good for reviewing.”

Cadaveric dissection is an integral part of anatomy 
education in South East Asian countries.11 In the US and 
Canada, medical students are required to participate in 
cadaveric dissection in 97% of medical schools.12 Students 
also recognize the advantage of having dissection and 
indicate a strong preference to join in cadaveric dissection 
during anatomy education.13 A study by Lackey-Cornelison 
and colleagues14 compared the effectiveness of learning via 
dissection or prosection and found no difference. There are 
a lot of benefit from participating in cadaveric dissection, 
not just from academic standpoint, but also socially and 
emotionally. In one medical school in the U.S., medical 
students treat their cadaver as teacher rather than a patient, 
which promotes respect and empathy towards cadaver and 
future patients. Highlighting such humanitarian and ethical 
values among medical students can promote responsibility 

and enhance quality of patient care.15,16 There are other 
advantages to doing cadaver dissection. First, it helps 
students understand three-dimensional relationships among 
anatomical structures and reinforces the contents of textbooks 
and lectures.1,17,18 Second, it offers an appreciation for human 
variability and the uniqueness of individual patterns. Many 
anatomical variations are significant enough to be of medical 
importance, anatomical interest, or both. Third, it provides an 
opportunity to acquire manual dexterity and skills. Fourth, 
it offers training for purposeful movement and hand-eye 
coordination. Fifth, small dissection groups encourage 
teamwork and communication among members. Lastly, 
dissection offers students the chance to confront the issues of 
death, dying, and bereavement early in their medical careers.18

These advantages were exemplified by the study of Dennis 
and Creamer, wherein they evaluated learner outcomes of 
hands-on versus visual examination of prosected cadavers. 
Students who “manipulate” performed better on laboratory 
assessments compared those who “did not manipulate.” 
Analysis of the data showed that students who “did not 
manipulate” are 7.24 times more likely to have with draw 
grades (DFW grades) which emphasized that students are 
better trained for laboratory assessments when encouraged 
to manipulate structures. The role of physical manipulation in 
enhancing students’ learning can be indirectly linked to spatial 
ability.3 Anatomic knowledge translates to clinical practice. 
In a study by Arraez-Aybar and colleagues, they highlighted 
that anatomical knowledge was considered “fundamental” 
or “very relevant” for daily clinical activity such as symptom 
evaluation and physical examination, imaging techniques 
interpretation or therapeutic procedures, by medical students 
and by different specialists.19 This was also reflected in a 
commentary by Byers and Baumeister wherein anatomy is 
used by majority of clinicians as they interact with patients 
through landmarking and surveying for disease. Proper 
identification of structures is vital for sufficient sensitivity 
and specificity in physical examination. In-office procedures 
such as injections and excisions, anatomic knowledge does 
not remain in the realm of the surgeon.20

Limitations of the Study
A potential source of bias in the study was the sequence of 

exposure. Due to the time-bound nature of the enhancement 
program, students were introduced to one teaching modality 
before transitioning to another. This sequence could influence 
their responses in the survey. Another limitation arises from 
the focus of dissection educational videos on a different 
anatomical region, specifically the shoulder girdle, compared 
to the proctor-assisted cadaver dissection and self-directed 
manual which covered the lower extremity. This discrepancy 
in anatomical coverage may impact meaningful comparison 
of learners’ responses, as the difficulty level varies across 
anatomical regions. Additionally, the study incorporated 
qualitative data set, it is recommended to employ inductive 
thematic analysis. This approach may yield fresh insights 
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and identify additional concerns regarding preferences for 
musculoskeletal teaching modalities, which future studies 
should consider.

CONCLUSION

The pandemic provided us with opportunities to use 
different modalities in teaching musculoskeletal anatomy. 
With the loosening of COVID-19 protocols, students 
preferred a proctor-assisted cadaver dissection compared 
to self-directed module and dissection educational videos. 
However, all is not lost, because students think that self-
directed module and dissection educational videos have still 
role in teaching musculoskeletal anatomy as an augment for 
learning post-pandemic.

Recommendations
As there are different medical curricula in the Philippines 

(Traditional, Module-based, and Problem-based learning)21, 
it is recommended to conduct similar studies across different 
curricula to ensure the results can be generalized in various 
medical schools.
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1. How will you rate the quality of Dissection Educational Videos (DEV)?
2. How will you rate the content of Dissection Educational Videos?
3. How will you rate the quality of the Self-Directed Manual (SDM)?
4. How will you rate the content of the Self-Directed Manual?
5. How will you rate the Proctor-Assisted Dissection (PAD)?
6. How will you rate the content of the Proctor-Assisted Dissection?

7. In your opinion, can DEV stand alone in learning musculoskeletal human anatomy?
8. In your opinion, will DEV enhance your learning in musculoskeletal human anatomy?
9. Do you think that DEV has a permanent use in teaching anatomy even after pandemic?
10. Do you think that DEV can replace face-to-face dissection in teaching musculoskeletal anatomy 

even after pandemic?
11. Will you prefer DEVs over traditional dissection?
12. Do you think in the future, by just learning from DEV, will you be confident in facing actual 

patients?
13. Do you think DEV can replace preceptor for your dissection activity?
14. In your opinion, can SDM stand alone in learning musculoskeletal human anatomy?
15. In your opinion, will SDM enhance your learning in musculoskeletal human anatomy?
16. Do you think that SDM has a permanent use in teaching anatomy even after pandemic?
17. Do you think that SDM can replace face-to-face dissection in teaching musculoskeletal anatomy 

even after pandemic?
18. Will you prefer SDM over traditional dissection?
19. Do you think in the future, by just learning from SDM, will you be confident in facing actual 

patients?
20. Do you think SDM can replace preceptor for your dissection activity?
21. In your opinion, will PAD enhance your learning in musculoskeletal Human Anatomy?
22. Do you think that PAD has a permanent use in teaching anatomy even after pandemic?
23. Will you prefer PAD/traditional dissection?
24. Do you think in the future, by just learning from PAD, will you be confident in facing actual 

patients?
25. Do you think inability of face-to-face dissection affect your medical education?
26. Do you think cadaver dissection is vital in your medical education towards becoming a doctor?
27. Do you think dissection is relevant in your journey towards becoming a doctor?
28. In your opinion, what is the value of DEV?

a. DEV is not necessary once traditional dissection resumes
b. DEV is equal to traditional dissection
c. DEV has advantage compared to traditional dissection
d. Others _________________________________________

29. In your opinion, what is the value of SDM?
a. SDM is not necessary once traditional dissection resumes
b. SDM is equal to traditional dissection
c. SDM has advantage compared to traditional dissection
d. Others _________________________________________

30. Comments: _________________________________________

APPENDIX

Survey on the Teaching Modalities in Musculoskeletal Anatomy [Dissection Educational Videos (DEV), 
Self-Directed Manual (SDM), and Proctor-Assisted Dissection/Traditional Dissection (PAD)]

Strongly 
disagree Disagree Agree Strongly 

agree
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