
Mustafa et al. BMC Medical Education          (2021) 21:604  
https://doi.org/10.1186/s12909-021-03036-5

RESEARCH ARTICLE

Teaching Musculoskeletal Module using 
dissection videos: feedback from medical 
students
Ayman G. Mustafa1,2*  , Nour R. Taha3, Sami Zaqout1,2 and Mohammed Seed Ahmed1,2 

Abstract 

Background and Aims:  Over the last two decades many medical schools have been exploring alternatives to hands-
on cadaver dissection in teaching anatomy. This study aimed at reporting medical students’ feedback on using dissec-
tion videos in teaching anatomy of the musculoskeletal system.

Methods:  Dissection videos were used to teach the anatomy of the musculoskeletal system for third year medical 
students. At the end of the module, feedbacks from medical students were reported using a questionnaire designed 
for this purpose. Statistically valid responses were considered for 284 students.

Results:  Around 60% of the students enjoyed learning anatomy by watching dissection videos but the majority 
- mostly non-Jordanian - thought that the duration of the videos should be shorter. 83% (236/284)of the students 
enjoyed the presence of an instructor to guide them through the video and 85% (241/284) wanted to discuss the 
content with the instructor after watching. Most of the students liked to have access to the videos at any time in an 
open lab policy. Only 23% (66/284) of the students - mostly Jordanian – were willing to completely replace cadaveric 
prosections with dissection videos. Most of the students found that dissection videos helped them to understand 
anatomy lectures in a better way and in memorizing anatomical details. A significantly higher percentage of Jorda-
nian students preferred watching dissection videos at home and preferred dissection videos to replace traditional 
anatomy lab sessions.

Conclusions:  In the light of our present findings, using dissection videos as a teaching method of anatomy was well 
received by students. However, it seemed that the students wanted dissection videos to be integrated with using 
cadaveric prosections rather than replacing them.
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Background
Anatomical courses have an integral role in building 
the solid preclinical knowledge perused by any medi-
cal school. Practicing physicians should have a thorough 
understanding of human anatomy in order to perform 
physical examination, symptom interpretation, surgical 

procedures, and other medical interventions [1–3]. As 
such, medical schools bear the burden of providing qual-
ity anatomy education that allows students to acquire 
the anatomical knowledge they will need in their medi-
cal practice. The science of anatomy in itself is considered 
challenging due to the large quantities of information, 
new terminologies, and complex material students are 
expected to learn [4]. Cadaveric dissection has long since 
been the cornerstone of anatomy education [5] and while 
beneficial, dissection does have its drawbacks. This raises 
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the debate as to whether using cadaveric dissection as an 
educational tool is necessary or if it should be replaced 
with non-cadaveric approaches that take advantage of 
the available advanced technologies [6]. Taking a thor-
ough look at this debate, one can see that both sides have 
merit. On one hand, cadavers are excellent for teaching 
the anatomy of large organs, showing a range of normal 
anatomical variation, and delivering clinically oriented 
anatomical information [7–9]. Furthermore, they enable 
students to understand the body structures in three-
dimensional form through sensory and tactile percep-
tion [10]. Accordingly, many researchers and educators 
believe that maintaining “hands-on” cadaver dissection 
is vital and indispensable for anatomy education [11, 12]. 
On the other hand, dissection may be considered ineffec-
tive in learning some anatomical topics such as surface 
anatomy, the anatomy of small indistinct organs, nerves, 
vessels and lymphatics [7]. Moreover, to some students, 
the dissecting room is a cause of stress and anxiety as they 
are not familiar with the emotional responses that arise 
when encountering a deceased human being [13–15]. 
An additional obstacle for students may be learning dis-
section techniques that require guidance and are excep-
tionally time consuming, which does not allow them to 
actually locate the structures they are supposed to be 
finding [10]. For these reasons and many more, some 
researchers, educators, and even students believe that 
using dissection alone is insufficient to learn anatomy, 
and that incorporating other educational tools is advan-
tageous, or even required [7, 16–18]. It is interesting to 
note that the use of additional educational resources is 
not exactly a brand new concept, since “motion picture” 
tools have been utilized since as far back as the 1970 s in 
the form of VHS tapes that then progressed to CD Roms 
and eventually the multiple video tools that are avail-
able today [19]. While the debate is still ongoing, many 
medical schools have opted to put dissection on hold 
due to the increased number of students, the shortage of 
time, cadavers, and qualified staff. In fact, the availabil-
ity of other tools including plastic models and plastinated 
specimens offer suitable alternatives [20].

The past few years have witnessed a quantum leap in 
medical education. In the field of anatomy, there is an 
observed trend toward using computer-based and mul-
timedia-assisted educational tools such as animations, 
three-dimensional models, virtual microscopy and vid-
eos. Anatomy-related videos may include animations, 
illustrations, clinical anatomy cases, and dissection vid-
eos. However, the actual usage of such videos, as well as 
the academic impact of student use of these videos, is 
largely unknown [10]. Consequently, the effect of imple-
menting such tools in teaching anatomy has been the 
target of several investigations [18, 20–26]. The positive 

value of using anatomy-related videos was reported by 
many studies [16, 26–29]. Dissection videos can be used 
to demonstrate how to complete the dissection of a cer-
tain body part [10] and may even act as a replacement 
for dissection instructors using atlases [30] thus saving a 
magnitude of time. Considering the multiple reasons as 
to why real time dissection is not feasible in many medi-
cal schools, pedagogically using dissection videos seems 
to be a track worthy of much more investigation.

Study goals
In this work, the potential usefulness of using dissection 
videos in teaching anatomy of the musculoskeletal system 
as perceived by medical students studying at Jordan Uni-
versity for Science and Technology (JUST) was explored. 
This study investigated students’ attitude toward incorpo-
rating dissection videos as a teaching tool into the mus-
culoskeletal module offered at JUST. This study aimed 
first to reveal whether students were positive or negative 
toward using dissection videos. For students with posi-
tive attitude, the study also aimed to report whether they 
would like dissection videos to be integrated in current 
anatomy labs, or entirely replace current anatomy labs. 
To the best of our knowledge, this is the first study to 
explore using dissection videos as an anatomy-teaching 
tool in Jordanian medical schools. The outcome of this 
work is expected to shed more light on the potential 
value of dissection videos as an alternative or an addi-
tional tool to models and cadaveric prosections.

Materials and methods
This work was conducted on third year medical students 
who were, as per their curriculum, enrolled in the mus-
culoskeletal module offered by faculty of medicine at 
JUST. To attain the purpose of the study, 40-45-minute 
Acland’s dissection videos were used as an alternative to 
regular lab sessions. The videos were played by an anat-
omy instructor. The instructor provided comments on 
the videos, guided the students, and answered their ques-
tions. To explore the students’ attitude toward using this 
method, an anonymous paper-based questionnaire was 
designed and administered to the students at the end of 
the module. The study was approved by the institutional 
review board (IRB) at JUST (2019-147).

Educational context
In Jordan, Students enroll into the medical school after 
finishing high school. The medical curriculum at Just is 
a six-year curriculum consisting of three phases. Phase 
I of the medical curriculum is covered during the first 
year and half of medical school. During this phase, which 
consist of life sciences and general courses of basic medi-
cal sciences, one general course of anatomy is offered to 
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students. This course is taught by didactic lectures and 
practical labs using models, plastinated specimens, and 
prosections.

Phase II of the medical curriculum is covered in the 
second semester of year 2 and both first and second 
semesters of year three. In this phase, basic medical sci-
ences are taught through system-based integrated mod-
ules. In each module, the relevant anatomy is taught by 
lectures and practical labs. The module with the largest 
proportion of anatomy is the musculoskeletal module 
offered to third year medical students. The anatomy of 
the musculoskeletal system was taught by didactic theo-
retical lectures as well as weekly two-hour practical ses-
sions. Anatomy labs were a self-learning environment for 
the students who learnt anatomy utilizing models, plas-
tinated specimens, and cadaveric prosections. In addi-
tion to that, problem-based sessions were used to discuss 
some clinical cases emphasizing the clinical correlation 
between the anatomical information delivered through 
the module and clinical practice.

Phase III of the medical curriculum consists of clinical 
training in years 4, 5, and 6. No courses in anatomy are 
offered during this phase.

Questionnaire design
The 1st two questions identified each participant’s gen-
der and the Jordanian from non-Jordanian students. The 
rest of the questionnaire consisted of 14 (agree/disagree) 
statements. These statements were designed to inquire 
about the students’ satisfaction with using dissection vid-
eos and with the way these videos were delivered. The 
statements also explored the students’ perceived useful-
ness of dissection videos in understanding, memoriza-
tion, and exam performance. Lastly, the participants were 
asked if they prefer using dissection videos as a substi-
tute for regular lab sessions and lectures, and if they rec-
ommend using this method for other students in other 
courses.

Data collection
302 copies of the questionnaire were distributed on the 
302 students registered in the musculoskeletal system. 
284 (94%) completely answered questionnaires were 
obtained. The non-responders were 18 (6%). These rep-
resent questionnaires with unattepmted questions or 
without reporting gender and/or nationality, which were 
excluded from this study. In addition to the background 
Data, 14 items were developed from the questionnaire 
and subjected to further processing.

Data processing and analysis
The statistical analysis was performed using the Statis-
tical Package for Social Sciences software, version 28 

(SPSS, Inc., Chicago, IL). The collected data were numer-
ically coded for statistical analysis. A positive answer was 
given code one, and a negative answer was coded zero. 
To reveal any statistical differences related to gender or 
nationality, Pearson’s Chi-square test was used. Differ-
ences were considered significant whenever the P value 
was less than 0.05 (P < 0.05). A power calculation was 
conducted using Alpha level of 0.05 and a conservative 
proportion for the main outcome variables for the pro-
vided sample size. The calculations revealed a power of 
more than 80%.

Results
Background of the participants
All the participants were third-year medical students 
who voluntarily filled out the questionnaire at the end of 
the musculoskeletal module. Their demographic data are 
illustrated in Table 1.

Dissection videos experience
The results showed that 60% (169/284) of the students 
enjoyed learning anatomy by watching dissection videos. 
On the other hand, 79% (224/284) reported that watch-
ing dissection videos in the lab was boring, and 89% 
(253/284) think that the duration of the videos should be 
shorter.

83% (236/284) of the students liked the presence of an 
instructor to guide them through the video. Moreover, 
85% (241/283) preferred to discuss the content with the 
instructor after watching. The majority of the students 
favored having access to the videos in an open lab pol-
icy. This also coincided with the fact that 80% (227/284) 
wanted to watch dissection videos at their own conveni-
ence at home. Even though the students were very posi-
tive about using dissection videos, they still wanted to 
use cadaveric prosections. Only 23% (67/284) of the 
students were willing to use dissection videos as a com-
plete alternative to cadaveric prosections. Having said 

Table 1  Background information and Characteristics of the 
study sample (n = 284)

n (%)

Nationality
  Jordanians 158 (56%)

  Non-Jordanians 126 (44%)

Gender
  Males 167 (59%)

  Females 117 (41 %)

Level of Study
  Third Year 284 (100.0)
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that, there remains a general positive trend toward dis-
section videos as 42% (120/284) preferred this method to 
replace traditional lab sessions, and 77% (219/284) rec-
ommended using dissection videos for other students in 
other courses, (Table 2).

Perceived usefulness of dissection videos
85% (242/284) of the students reported that dissection 
videos helped them to understand anatomy lectures in a 
better way. In addition, 76% (215/284) reported that these 
videos were helpful in memorizing anatomical details. A 
percentage of 35 (100/284) found that dissection videos 
provide sufficient anatomical knowledge for medical stu-
dents with no need for lectures. Moreover, 60% (169/284) 
reported that dissection videos helped them increase 
their grades in anatomy exams, (Table 2).

Results in relation to gender
Statistical analysis of the responses revealed that sig-
nificantly more male students were in favor of using 
dissection videos over traditional anatomy lab sessions 
(p < 0.05) (Table 3).

Results in relation to student’ background
Statistical analysis of students’ responses showed that 
compared to non-Jordanians, a significantly higher 
percentage of Jordanian students preferred watching 
dissection videos at home (p < 0.05), and preferred dis-
section videos to replace traditional anatomy lab sessions 

(p < 0.05). Moreover, a significantly higher percentage 
of Jordanian students reported that dissection videos 
helped them to understand anatomy lectures (p < 0.05), 
and to memorize anatomical details (p < 0.05). On the 
other hand, a significantly higher percentage of non-Jor-
danian students believed that the duration of the videos 
should be shorter (p < 0.05) (Table 4).

Discussion
Pedagogical usage of the advancing multimedia rep-
resents a quantum leap in medical education. More 
research nowadays is directed towards studying the effect 
of using images, animations, videos, and other visual 
tools in learning anatomy [6, 17, 18]. Indeed, this trend 
probably evolved to suit the needs and preferences of 
students, cope with modernized pedagogical tools, and 
compensate for the absence of traditional dissection in 
many medical schools [2]. The current advance in the 
production of high-quality dissection videos using typical 
human specimens raised the question whether such vid-
eos can be integrated beneficially in the medical curricu-
lum as extraordinary educational tools during anatomy 
sessions. The answer to this question is of special interest 
for medical students since viewing the aforementioned 
videos is quite enjoyable for them in comparison to dis-
section room sessions.

In the present study, the collected data showed that 
60% (169/284) of the students enjoyed learning anatomy 
by watching dissection videos. The rest of the students 

Table 2  Percentages of positive and negative responses of all students.

Questionnaire Items Response

% Positive
(n)

% Negative
(n)

Part 1: Feedback on Dissection Videos Experience
I enjoyed learning anatomy by watching dissection videos. 60 (170) 40 (114)

Watching dissection videos in groups in the lab is boring. 79 (224) 21 (60)

I prefer having an instructor to guide me through the video. 83 (236) 17 (48)

I prefer watching dissection videos at my own convenience at home. 80 (227) 20 (57)

I prefer discussing the content of dissection videos with an instructor after watching. 85 (241) 15 (43)

The duration of dissection videos should be shorter. 89 (253) 11 (31)

I prefer having access to the dissection videos at any time (open lab policy). 98 (278) 2 (6)

I prefer learning anatomy by dissection videos rather than by cadaveric prosections. 23 (65) 77 (219)

I prefer dissection videos to replace traditional anatomy practical sessions. 42 (119) 58 (165)

I recommend using dissection videos for other students and other courses. 77 (219) 23 (65)

Part 2: Perceived Usefulness of Dissection Videos
Dissection videos provided sufficient anatomical knowledge for medical students with no need for 
lectures.

35 (99) 65 (185)

Dissection videos helped me understand anatomy lectures in a better way. 85 (241) 15 (43)

Dissection videos helped me memorize anatomical details in a better way. 76 (216) 24 (68)

Dissection videos helped me increase my grades at anatomy exams. 60 (170) 40 (114)
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Table 3  Students’ responses in relation to gender. Pearson’s Chi-square test was used to compare percentages of positive responses 
between male and female students

M: male students

F: female students

Questionnaire Items % Positive response P value

M F

Part 1: Feedback on Dissection Videos Experience
I enjoyed learning anatomy by watching dissection videos. 62 (104/167) 56 (66/117) 0<.05

Watching dissection videos in groups in the lab is boring. 75 (125/167) 84 (98/117) 0<.05

I prefer having an instructor to guide me through the video. 82 (137/167) 85 (99/117) 0<.05

I prefer watching dissection videos at my own convenience at home. 77 (129/167) 84 (98/117) 0<.05

I prefer discussing the content of dissection videos with an instructor after watching. 86 (144/167) 83 (97/117) 0<.05

The duration of dissection videos should be shorter. 87 (145/167) 92 (108/117) 0<.05

I prefer having access to the dissection videos at any time (open lab policy). 96 (160/167) 99 (116/117) 0<.05

I prefer learning anatomy by dissection videos rather than by cadaveric prosections. 27 (45/167) 18 (21/117) 0<.05

I prefer dissection videos to replace traditional anatomy practical sessions. 50 (84/167) 31 (36/117) <0.05

I recommend using dissection videos for other students and other courses. 77 (129/167) 77 (90/117) 0<.05

Part 2: Perceived Usefulness of Dissection Videos
Dissection videos provided sufficient anatomical knowledge for medical students with no 
need for lectures.

38 (63/167) 31 (36/117) 0<.05

Dissection videos helped me understand anatomy lectures in a better way. 85 (142/167) 86 (101/117) 0<.05

Dissection videos helped me memorize anatomical details in a better way. 78 (130/167) 73 (85/117) 0<.05

Dissection videos helped me increase my grades at anatomy exams. 62 (104/167) 56 (66/117) 0<.05

Table 4  Students’ responses in relation to nationality. Pearson’s Chi-square test was used to compare percentages of positive 
responses between Jordanian and Non-Jordanian students

J: Jordanian students

NJ: Non-Jordanian students

Questionnaire Items %Positive response P value

J NJ

Part 1: Feedback on Dissection Videos Experience
I enjoyed learning anatomy by watching dissection videos. 63 (100/158) 55 (69/126) 0<.05

Watching dissection videos in groups in the lab is boring. 80 (126/158) 77 ( 97/126) 0<.05

I prefer having an instructor to guide me through the video. 80 (126/158) 87 (110/126) 0<.05

I prefer watching dissection videos in my own convenience at home. 85 (134/158) 73 (92/126) 0<.05

I prefer discussing the content of dissection videos with an instructor after watching. 85 (134/158) 84 (106/126) 0<.05

The duration of dissection videos should be shorter. 85 (134/158) 94 (118/126) <0.05

I prefer having access to the dissection videos at any time. (open lab policy) 97 (153/158) 98 (123/126) 0<.05

Dissection videos provided sufficient anatomical knowledge for medical students with no 
need to lectures.

35 (55/158) 35 (44/126) 0<.05

I prefer learning anatomy by dissection videos rather than by cadaveric prosections. 19 (30/158) 29 (37/126) 0<.05

I prefer dissection videos to replace traditional anatomy practical sessions. 48 (76/158) 36 (45/126) <0.05

I recommend using dissection videos for other students and other courses. 77 (122/158) 78 ( 98/126) 0<.05

Part 2: Perceived Usefulness of Dissection Videos
Dissection videos helped me understand anatomy lectures in a better way. 92 (145/158) 77 (97/126) <0.05

Dissection videos helped me memorize anatomical details in a better way. 82 (130/158) 68 (86/126) <0.05

Dissection videos helped me increase my grades at anatomy exams. 60 (95/158) 59 (74/126) 0<.05
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were not against dissection videos per se but rather 
most of them did not like watching the videos in struc-
tured lab sessions. This was evident as 78.9% (224/284) 
of the students reported that watching dissection vid-
eos in groups during lab sessions was boring to them. 
It seemed that students found dealing with plastinated 
models and cadaveric prosections in groups more inter-
esting and interactive for a structured lab session. A very 
close percentage (80%) (227/284) preferred watching dis-
section videos at their own convenience at home. Thus, 
students appeared to enjoy watching dissection videos as 
a self-learning tool. The majority of the students (89%) 
(253/284) reported that the duration of the videos should 
be shorter. This comes in line with previous studies, 
which showed that short videos attracted learners’ atten-
tion much more effectively [31, 32]. One study focused 
specifically on the use of short videos in musculoskele-
tal anatomy. The investigators used self recorded videos, 
ranging from 14 s to 1 min 13 s, to identify muscles of the 
limbs and their relations by area. They reported that the 
shortness of the videos made them easy accessible to the 
students and that they could use them repeatedly [19]. 
Most students valued the presence of an instructor dur-
ing (83%) (236/284) and after (85%) (241/284) watching 
the videos. his social presence is understandable since the 
learning process is enhanced by interaction and sharing 
ideas.

Regarding the perceived usefulness, most students 
reported that dissection videos helped them to under-
stand anatomy lectures (85%) (242/284) and to mem-
orize anatomical details (76%) (214/284). This was 
reflected by the slight increase in the number of stu-
dents who experienced an increase in their anatomy 
exams’ grades (59.5%) (169/284). Similarly, a group of 
first year students at the University of Nebraska have 
improved practical lab test scores when they utilized 
dissection videos as a new study tool [30]. When con-
sidering the use of teaching videos and their effect on 
student grades, however, results have generally been 
variable. Some researchers have found their effect to 
be positive but in some cases the grades remained 
unchanged [10, 30]. Results from the present investiga-
tion also support the findings of previous studies, where 
watching such videos had multiple benefits. These 
included an enhancement in the learning process, reten-
tion of the perceived knowledge, and improved learn-
ing outcomes [33, 34]. The students at the University 
of Queens (Australia) gave feedback supporting the use 
of supplementary instructional videos in learning the 
anatomy of the upper limb. They reported an increased 
familiarity with the specimens and anatomical struc-
tures they would see in the practical class. The videos 

also helped them with class preparation and exam revi-
sion [4]. Only 35% of overall students believed that these 
videos could provide sufficient anatomical knowledge to 
completely replace traditional lectures. This could be a 
reflection of the fact that lectures are indispensable in 
higher education [35]. An Iranian cross sectional study 
evaluated the knowledge of 225 preclinical and clinical 
students on the methods of teaching anatomy and they 
too found that lectures were perceived to be the most 
effective instructional method [36].

The differences reported in some aspects of this study 
between Jordanian and non-Jordanian students can 
be ascribed to the difference in teaching methodology 
expectations between both groups. For instance, most 
non-Jordanian students were not of the opinion that dis-
section videos can completely change traditional anat-
omy lab sessions. This might be due to the fact that most 
international students come from countries where using 
hands-on anatomy lab is the first line teaching approach 
in medical school. On the other hand, Jordanian students 
might be inclined toward relying on dissection videos 
because they consider hands-on dissection of cadavers 
very stressful [37]. Clearly, there is huge cultural impact 
on learning anatomy [38, 39].

Analysis of the data in relation to gender revealed 
striking differences between female and male students 
in two closely related aspects. A lower percentage of 
females were interested in complete replacement of tra-
ditional anatomy practical sessions by dissection vid-
eos. Moreover, the percentage of females who wished 
to continue using cadaveric specimens was higher than 
males. A plausible explanation could be gender-related; 
spatial ability and mental rotation skills, which are cen-
tral in learning anatomy, differ between females and 
males [40]. Indeed, the existence of gender-related vari-
ations among medical students regarding generic spa-
tial ability and anatomy mental rotation tests has been 
documented in the literature [41, 42]. Therefore, female 
medical students might be relying on models and cadav-
eric prosections to augment their three-dimensional 
visualization of anatomical structures and enhance their 
mental rotation skills leading to a better memorable 
understanding.

Limitations
Despite the potential virtues of dissection videos, they are 
not an interactive method of instruction. This is why many 
students did not want to use them in a structured lab for-
mat but rather at their own convenience. Moreover, the 
tactile and psychomotor components of learning were 
undermined by using dissection videos [43]. The impor-
tance of these skills explains why most students were not 
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willing to stop using cadaveric prosections. Other limi-
tations were related to the study design. The study only 
included one batch of third-year medical students and only 
involved one module of the medical curriculum. The study 
could be repeated to span multiple academic years thus 
including more batches of medical students as well as all 
the system-based modules in the curriculum.

Conclusions
In the light of our present findings, integrating dissection 
videos into the medical curriculum was well received by 
medical students. Obviously, students were satisfied with 
this instructional method and believed it fostered their 
grasp of anatomical sciences. In particular, students were 
interested in using dissection videos on their own conveni-
ence at home. Moreover, most students wanted to continue 
using cadaveric prosections in addition to dissection vid-
eos. Finally, consideration should be taken to avoid the use 
of long videos in order to make them more enjoyable and 
attractive for the students.

Abbreviations
JUST: Jordan University of Science and Technology; IRB: Institutional Review 
Board; F: Females; M: Males; J: Jordanian students; NJ: Non-Jordanian students.

Acknowledgements
The publication of this article was funded by Qatar University.

Authors’ contributions
AGM conceived the research idea, supervised the project, analyzed the data, 
and drafted the manuscript. NRT Data collection and writing the results. SIZ 
revised the manuscript. MSA revised the manuscript. All authors read and 
approved the final manuscript.

Funding
The study was funded by Deanship of research, Jordan University of science 
and Technology (JUST). Dr Ayman G. Mustafa is currently at leave from JUST.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The institutional review board (IRB) at Jordan University of Science and Tech-
nology approved the study (2019-147). All participants signed an informed 
consent before completing the study questionnaire.

Consent for publication
Not applicable.

Competing interests
None declared by authors.

Author details
1 Department of Basic Medical Sciences, College of Medicine, QU Health, 
Qatar University, Doha, Qatar. 2 Biomedical and Pharmaceutical Research Unit, 
QU Health, Qatar University, Doha, Qatar. 3 Department of Anatomy, Faculty 
of Medicine, Jordan University of Science and Technology, Irbid, Jordan. 

Received: 11 May 2021   Accepted: 24 November 2021

References
	1.	 Arráez-Aybar LA, Sánchez-Montesinos I, Mirapeix RM, Mompeo-Corredera 

B, Sañudo-Tejero JR. Relevance of human anatomy in daily clinical prac-
tice. Ann Anat. 2010;192(6):341–8. https://​doi.​org/​10.​1016/j.​aanat.​2010.​
05.​002 Epub 2010 Jun 11 PMID: 20591641.

	2.	 Turney BW. Anatomy in a modern medical curriculum. Ann R Coll Surg 
Engl. 2007;89(2):104–7. https://​doi.​org/​10.​1308/​00358​8407X​168244 
PMID: 17346399; PMCID: PMC1964553.

	3.	 Older J. Anatomy: a must for teaching the next generation. Surgeon. 
2004 Apr;2(2):79-90. doi: https://​doi.​org/​10.​1016/​s1479-​666x(04)​80050-7. 
PMID: 15568432.

	4.	 Langfield T, Colthorpe K, Ainscough L. Online instructional anatomy vid-
eos: Student usage, self-efficacy, and performance in upper limb regional 
anatomy assessment. Anat Sci Educ. 2018;11(5):461–70. https://​doi.​org/​
10.​1002/​ase.​1756 Epub 2017 Dec 4. PMID: 29205947.

	5.	 Memon I. Cadaver Dissection Is Obsolete in Medical Training! A 
Misinterpreted Notion. Med Princ Pract. 2018;27(3):201–10. https://​doi.​
org/​10.​1159/​00048​8320 Epub 2018 Mar 12. PMID: 29529601; PMCID: 
PMC6062726.

	6.	 Darras KE, de Bruin ABH, Nicolaou S, Dahlström N, Persson A, van Mer-
riënboer J, Forster BB. Is there a superior simulator for human anatomy 
education? How virtual dissection can overcome the anatomic and peda-
gogic limitations of cadaveric dissection. Med Teach. 2018;40(7):752–3. 
https://​doi.​org/​10.​1080/​01421​59X.​2018.​14516​29 Epub 2018 Mar 23 
PMID: 29569960.

	7.	 Parker LM. Anatomical dissection: why are we cutting it out? Dissection in 
undergraduate teaching. ANZ J Surg. 2002;72(12):910–2. https://​doi.​org/​
10.​1046/j.​1445-​2197.​2002.​02596.x PMID: 12485233.

	8.	 Willan PL, Humpherson JR. Concepts of variation and normality in mor-
phology: important issues at risk of neglect in modern undergraduate 
medical courses. Clin Anat. 1999;12(3):186-90. doi: 10.1002/(SICI)1098-
2353(1999)12:3 < 186::AID-CA7>3.0.CO;2-6. PMID: 10340459.

	9.	 von Lu¨dinghausen M. The goal of dissection in clinically oriented teach-
ing. Clin Anat. 1992;5:488–9. https://​doi.​org/​10.​1002/​ca.​98005​0609.

	10.	 Greene SJ. The Use of Anatomical Dissection Videos in Medical Education. 
Anat Sci Educ. 2020;13(1):48–58. https://​doi.​org/​10.​1002/​ase.​1860 Epub 
2019 Mar 12. PMID: 30663269; PMCID: PMC6783316.

	11.	 Granger NA. Dissection laboratory is vital to medical gross anatomy 
education. Anat Rec B New Anat. 2004;281(1):6-8. doi: https://​doi.​org/​10.​
1002/​ar.b.​20039. PMID: 15558779.

	12.	 Korf HW, Wicht H, Snipes RL, Timmermans JP, Paulsen F, Rune G, Baumgart-
Vogt E. The dissection course - necessary and indispensable for teaching 
anatomy to medical students. Ann Anat. 2008;190(1):16–22. https://​doi.​
org/​10.​1016/j.​aanat.​2007.​10.​001 Epub 2008 Jan 18. PMID: 18342138.

	13.	 Finkelstein P, Mathers L. Post-traumatic stress among medical students in 
the anatomy dissection laboratory. Clin Anat. 1990;3(3):219–26. https://​
doi.​org/​10.​1002/​ca.​98003​0308.

	14.	 Evans EJ, Fitzgibbon GH. The dissecting room: reactions of first year medical 
students. Clin Anat. 1992;5:169–75. https://​doi.​org/​10.​1002/​ca.​98005​0408.

	15.	 Lee YH, Lee YM, Kwon S, Park SH. Reactions of first-year medical students 
to cadaver dissection and their perception on learning methods in 
anatomy. Korean J Med Educ. 2011;23(4):275–83. https://​doi.​org/​10.​3946/​
kjme.​2011.​23.4.​275 Epub 2011 Dec 31. PMID: 25812687.

	16.	 Patel SB, Mauro D, Fenn J, Sharkey DR, Jones C. Is dissection the only way 
to learn anatomy? Thoughts from students at a non-dissecting based 
medical school. Perspect Med Educ. 2015;4(5):259–60. https://​doi.​org/​10.​
1007/​s40037-​015-​0206-8 PMID: 26353886; PMCID: PMC4602014.

	17.	 Biasutto SN, Caussa LI, Criado del Río LE. Teaching anatomy: cadavers vs. 
computers? Ann Anat. 2006;188(2):187-90. doi: https://​doi.​org/​10.​1016/j.​
aanat.​2005.​07.​007. PMID: 16551018.

	18.	 Johnson EO, Charchanti AV, Troupis TG. Modernization of an anatomy 
class: From conceptualization to implementation. A case for integrated 
multimodal-multidisciplinary teaching. Anat Sci Educ. 2012;5(6):354–66. 
https://​doi.​org/​10.​1002/​ase.​1296 Epub 2012 Jun 21. PMID: 22730175.

https://doi.org/10.1016/j.aanat.2010.05.002
https://doi.org/10.1016/j.aanat.2010.05.002
https://doi.org/10.1308/003588407X168244
https://doi.org/10.1016/s1479-666x(04)80050-7
https://doi.org/10.1002/ase.1756
https://doi.org/10.1002/ase.1756
https://doi.org/10.1159/000488320
https://doi.org/10.1159/000488320
https://doi.org/10.1080/0142159X.2018.1451629
https://doi.org/10.1046/j.1445-2197.2002.02596.x
https://doi.org/10.1046/j.1445-2197.2002.02596.x
https://doi.org/10.1002/ca.980050609
https://doi.org/10.1002/ase.1860
https://doi.org/10.1002/ar.b.20039
https://doi.org/10.1002/ar.b.20039
https://doi.org/10.1016/j.aanat.2007.10.001
https://doi.org/10.1016/j.aanat.2007.10.001
https://doi.org/10.1002/ca.980030308
https://doi.org/10.1002/ca.980030308
https://doi.org/10.1002/ca.980050408
https://doi.org/10.3946/kjme.2011.23.4.275
https://doi.org/10.3946/kjme.2011.23.4.275
https://doi.org/10.1007/s40037-015-0206-8
https://doi.org/10.1007/s40037-015-0206-8
https://doi.org/10.1016/j.aanat.2005.07.007
https://doi.org/10.1016/j.aanat.2005.07.007
https://doi.org/10.1002/ase.1296


Page 8 of 8Mustafa et al. BMC Medical Education          (2021) 21:604 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	19.	 Strkalj G, Hulme A, EL-Haddad J, Luo K, Crafford D, Rampe M. Students’ 
perceptions and usage of short anatomy videos: A preliminary study. Int J 
Morphol. 2018;36(2):493–9.

	20.	 Riederer BM. Plastination and its importance in teaching anatomy. 
Critical points for long-term preservation of human tissue. J Anat. 
2014;224(3):309–15. https://​doi.​org/​10.​1111/​joa.​12056 Epub 2013 Apr 29. 
PMID: 23621482; PMCID: PMC3931543.

	21.	 Levine MG, Stempak J, Conyers G, Walters JA. Implementing and 
integrating computer-based activities into a problem-based gross 
anatomy curriculum. Clin Anat. 1999;12(3):191-8. doi: 10.1002/(SICI)1098-
2353(1999)12:3 < 191::AID-CA8>3.0.CO;2-5. PMID: 10340460.

	22.	 Tam MD, Hart AR, Williams S, Heylings D, Leinster S. Is learning anatomy 
facilitated by computer-aided learning? A review of the literature. Med 
Teach. 2009;31(9):e393-6. doi: https://​doi.​org/​10.​1080/​01421​59080​26500​
92. PMID: 19811174.

	23.	 McNulty JA, Sonntag B, Sinacore JM. Evaluation of computer-aided 
instruction in a gross anatomy course: a six-year study. Anat Sci Educ. 
2009;2(1):2-8. doi: https://​doi.​org/​10.​1002/​ase.​66. PMID: 19217066.

	24.	 Elizondo-Omaña RE, Morales-Gómez JA, Guzmán SL, Hernández IL, Ibarra 
RP, Vilchez FC. Traditional teaching supported by computer-assisted 
learning for macroscopic anatomy. Anat Rec B New Anat. 2004;278(1):18-
22. doi: https://​doi.​org/​10.​1002/​ar.b.​20019. PMID: 15170688.

	25.	 Gopal T, Herron SS, Mohn RS, Hartsell T, Jawor JM, Blickenstaff JC. Effect of 
an interactive web-based instruction in the performance of undergradu-
ate anatomy and physiology lab students. Comput Educ. 2010;55(2):500–
12. https://​doi.​org/​10.​1016/j.​compe​du.​2010.​02.​013.

	26.	 Mustafa AG, Taha NR, Alshboul OA, Alsalem M, Malki MI. Using YouTube to 
Learn Anatomy: Perspectives of Jordanian Medical Students. Biomed Res 
Int. 2020;2020:6861416. doi: https://​doi.​org/​10.​1155/​2020/​68614​16. PMID: 
32337267; PMCID: PMC7157785.

	27.	 Saxena V, Natarajan P, O’Sullivan PS, Jain S. Effect of the use of instruc-
tional anatomy videos on student performance. Anat Sci Educ. 
2008;1(4):159-65. doi: https://​doi.​org/​10.​1002/​ase.​38. PMID: 19177403.

	28.	 Jaffar AA. YouTube: An emerging tool in anatomy education. Anat Sci 
Educ. 2012;5(3):158–64. https://​doi.​org/​10.​1002/​ase.​1268 Epub 2012 Mar 
1 PMID: 22383096.

	29.	 Topping DB. Gross anatomy videos: student satisfaction, usage, and 
effect on student performance in a condensed curriculum. Anat Sci Educ. 
2014;7(4):273-9. doi: https://​doi.​org/​10.​1002/​ase.​1405. Epub 2013 Sep 17. 
PMID: 24106107.

	30.	 Gamerl, Jessica, “Utilization of Dissection Videos in Graduate-Level Gross 
Anatomy Education: An Analysis of Student Confidence, Utilization, and 
Scoring Outcomes” (2016). Theses Dissertations. 109. https://​digit​alcom​
mons.​unmc.​edu/​etd/​109

	31.	 Hirt C, Wong K, Erichsen S, White JS. Medical dramas on television: a brief 
guide for educators. Med Teach. 2013;35(3):237-42. doi: https://​doi.​org/​
10.​3109/​01421​59X.​2012.​737960. Epub 2012 Dec 11. PMID: 23228106.

	32.	 Williams R, Evans L, Alshareef NT. Using TV Dramas in Medical Education. 
Educ Prim Care. 2015;26(1):48–9. https://​doi.​org/​10.​1080/​14739​879.​2015.​
11494​308 PMID: 25654807.

	33.	 Taslibeyaz E, Aydemir M, Karaman S. An analysis of research trends 
in articles on video usage in medical education. Educ Info Tech. 
2017;22(3):873–81. https://​doi.​org/​10.​1007/​s10639-​015-​9461-x.

	34.	 Yousef AMF, Chatti MA, Schroeder U. Video-Based Learning: A Critical 
Analysis of The Research Published in 2003–2013 and Future Visions, in 
The Sixth International Conference on Mobile, Hybrid, and On-line Learn-
ing: eLmL 2014; Barcelona, Spain, from March 23, 2014 to March 27, 2014’, 
IARIA, Barcelona, pp. 112–119.

	35.	 French S, Kennedy G. Reassessing the value of university lectures. Teach 
High Educ. 2017;22(6):639–54. https://​doi.​org/​10.​1080/​13562​517.​2016.​
12732​13.

	36.	 Charkhat Gorgich E A, Sarbishegi M, Barfroshan S, Abedi A. Medical 
Students Knowledge About Clinical Importance and Effective Teaching 
Methods of Anatomy, Shiraz E-Med J. 2017; 18(12):e14316. doi: https://​
doi.​org/​10.​5812/​semj.​14316.

	37.	 Bataineh ZM, Hijazi TA, Hijleh MFA. Attitudes and reactions of Jordanian 
medical students to the dissecting room. Surg Radiol Anat. 2006;28:416. 
https://​doi.​org/​10.​1007/​s00276-​006-​0101-4.

	38.	 Mitchell BS, Xu Q, Jin L, Patten D, Gouldsborough I. A cross-cultural com-
parison of anatomy learning: learning styles and strategies. Anat Sci Educ. 
2009;2(2):49-60. doi: https://​doi.​org/​10.​1002/​ase.​73. PMID: 19347948.

	39.	 Mustafa AG, Allouh MZ, Mustafa IG, Hoja IM. Anatomy learning styles and 
strategies among Jordanian and Malaysian medical students: the impact 
of culture on learning anatomy. Surg Radiol Anat. 2013;35(5):435-41. 
doi: https://​doi.​org/​10.​1007/​s00276-​012-​1067-z. Epub 2013 Jan 5. PMID: 
23292088.

	40.	 Vorstenbosch MA, Klaassen TP, Donders AR, Kooloos JG, Bolhuis SM, 
Laan RF. Learning anatomy enhances spatial ability. Anat Sci Educ. 
2013;6(4):257–62. https://​doi.​org/​10.​1002/​ase.​1346 Epub 2013 Jan 24. 
PMID: 23349122.

	41.	 Amit Garg, Geoff Norman, Lawrence Spero, Ian Taylor (1999) Learning 
anatomy: do new computer models improve spatial understanding?, 
Medical Teacher, 1999 21:5, 519-522, DOI: https://​doi.​org/​10.​1080/​01421​
59997​9239

	42.	 Guillot A, Champely S, Batier C, Thiriet P, Collet C. Relationship between 
spatial abilities, mental rotation and functional anatomy learning. Adv 
Health Sci Educ Theory Pract. 2007;12(4):491–507. https://​doi.​org/​10.​
1007/​s10459-​006-​9021-7 Epub 2006 Jul 18. PMID: 16847728.

	43.	 Granger, Noelle. (2004). Dissection laboratory is vital to medical gross 
anatomy. Anatomical record. Part B, New anatomist. 281. 6–8. https://​doi.​
org/​10.​1002/​ar.b.​20039.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1111/joa.12056
https://doi.org/10.1080/01421590802650092
https://doi.org/10.1080/01421590802650092
https://doi.org/10.1002/ase.66
https://doi.org/10.1002/ar.b.20019
https://doi.org/10.1016/j.compedu.2010.02.013
https://doi.org/10.1155/2020/6861416
https://doi.org/10.1002/ase.38
https://doi.org/10.1002/ase.1268
https://doi.org/10.1002/ase.1405
https://digitalcommons.unmc.edu/etd/109
https://digitalcommons.unmc.edu/etd/109
https://doi.org/10.3109/0142159X.2012.737960
https://doi.org/10.3109/0142159X.2012.737960
https://doi.org/10.1080/14739879.2015.11494308
https://doi.org/10.1080/14739879.2015.11494308
https://doi.org/10.1007/s10639-015-9461-x
https://doi.org/10.1080/13562517.2016.1273213
https://doi.org/10.1080/13562517.2016.1273213
https://doi.org/10.5812/semj.14316
https://doi.org/10.5812/semj.14316
https://doi.org/10.1007/s00276-006-0101-4
https://doi.org/10.1002/ase.73
https://doi.org/10.1007/s00276-012-1067-z
https://doi.org/10.1002/ase.1346
https://doi.org/10.1080/01421599979239
https://doi.org/10.1080/01421599979239
https://doi.org/10.1007/s10459-006-9021-7
https://doi.org/10.1007/s10459-006-9021-7
https://doi.org/10.1002/ar.b.20039
https://doi.org/10.1002/ar.b.20039

	Teaching Musculoskeletal Module using dissection videos: feedback from medical students
	Abstract 
	Background and Aims: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Study goals

	Materials and methods
	Educational context
	Questionnaire design
	Data collection
	Data processing and analysis

	Results
	Background of the participants
	Dissection videos experience
	Perceived usefulness of dissection videos
	Results in relation to gender
	Results in relation to student’ background

	Discussion
	Limitations

	Conclusions
	Acknowledgements
	References


