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ABSTRACT 
Background: Human Anatomy is a challenging subject in the MBBS curriculum due to its complex 3D structures and its 
foundational role in understanding other medical subjects. Conventional teaching methods, including lectures, dissections, 
and demonstrations, often fail to provide the required 3D visualization. With the advent of technology, virtual learning tools 
have emerged as potential aids, offering interactive and accessible learning experiences. However, their effectiveness 
compared to traditional methods and their impact on students' perception and learning outcomes need to be evaluated.  
Method: This study was conducted in the Department of Anatomy, MGM Medical College, Indore, to assess the perception 

of virtual learning tools among 1st-year medical students. A total of 240 students aged 17-23 years, who participated in both 
traditional classroom-based anatomy education and utilized various e-learning tools, were included. Data was collected using 
a Google Form questionnaire covering demographic details, resources used (e.g., educational videos, eBooks, interactive 
apps), and devices used for learning. The study aimed to understand the effectiveness of these tools and whether they can 
supplement or replace conventional teaching methods. Results: The study revealed that 57.1% of the participants were 
males and 42.9% were females. 81.25% of students had an urban schooling background, while 18.75% were from rural 
areas. Educational videos were the most popular learning resource (95.8%), followed by eBooks and eJournals (53.0%) and 
interactive anatomy apps (42.1%). Mobile phones were the most commonly used device (92.1%), followed by iPads/Tablets 

(34.4%). The study highlighted that virtual tools enhance interactive and independent learning but also have negative 
aspects, such as increased screen time leading to neck pain, eye strain, and headaches.  Conclusion: The study provided 
valuable insights into students' perception of virtual learning tools for anatomy education. While these tools promote 
interactive and supported learning, they cannot completely replace the traditional role of teachers in mentoring, guiding, and 
evaluating students. Instead, they can be incorporated as part of a blended learning approach. As virtual learning tools 
become increasingly popular, there is a need to optimize educational design and technology to maximize learning 
opportunities. Understanding students' perceptions is crucial to effectively integrating these tools and enhancing learning 
outcomes. 
Keywords: Human Anatomy, Virtual Learning Tools, Medical Education, Student Perception, Blended Learning, E-

Learning, Technology in Education, Interactive Learning, Anatomy Education, Medical Students. 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 
 

INTRODUCTION 

Human anatomy is a branch of medical science that 

deals with the study of human structures. It is an 

essential discipline for students in health-related fields 

[1, 2].  
Human Anatomy is one of the most difficult subjects 

to understand, learn and retain in the entire MBBS 

curriculum. The conventional modes of teaching and 

learning human anatomy include lectures , 

demonstrations , dissections , tutorials etc. But the 

nature of this subject is such that it is really difficult to 

visualise things in a 3D form and hence retaining 

things. Human Anatomy finds a base for 

understanding other subjects like pathology, medicine 

, surgery , obstetrics and gynaecology, Ent , surgery , 

ophthalmology. Without an in-depth knowledge one 

cannot proceed to understand various pathologies 
related to various systems,s of human bodies . Also, 

as students started their MBBS curriculum, Human 

Anatomy is the first subject requires a longer time for 

students to get acclimatised to as compared to other 

subjects.. Due to these factors, a search for better and 

student friendly means of learning human  anatomy 

are being tried  . Feedback are then taken from 
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students to analyse how they perceive these tools. 

Their feedback might guide us educators to include 

and incorporate better means of learning along with 

conventional means of teaching and learning .  With 

the advent of technology various virtual learning tools 
have surfaced which might aid in learning human 

Anatomy. The use of virtual tools has been a 

revolutionary help for not only medical students but 

also medical teachers . Virtual learning environment 

(VLE) has been a term given to describe a  digital 

space for teaching and learning using web-based 

software systems without limitations of time and place 

[3,4].  

 Some studies have assessed the impact of using 

virtual tools for learning human anatomy and 

suggested that learning with multimedia technology 

and video clips from various apps and youtube 
resulted in better grades [5,6,7]. From the point of 

view of students following positive aspects came into 

consideration: an increase in their motivation and 

engagement, constructive learning , affordability , 

accessibility, increasesed commitment to learning and 

better cognition (8,9) . The negative aspects as 

perceived by the students were increased time 

consumption, expensive and less interactve.(10,11). 

This study wants to explore whether these tools are 

better or worse than conventional means and can they 

be used as supplementary or front line means in 
teaching human anatomy. Understanding of the 

effectiveness of these tools can be done by knowing 

the perception of students as well as the impact it has 

on learning and understanding the subject. 

 

 MATERIALS AND METHODS 
This study was conducted in the Department of 

Anatomy, MGM Medical College, Indore, to assess 

the perception of virtual learning tools in learning 

human anatomy among 1st-year medical students. A 

total of 240 students who participated in classroom-

based anatomy education as well as utilized various e-
learning tools were included in the study. 

Study Design and Population 
The study involved 1st-year medical students who 

were exposed to both traditional classroom teaching 

and virtual learning resources for human anatomy. 

The study population consisted of 240 students aged 
between 17 to 23 years. 

 

Data Collection Tool 
Data was collected using a Google Form 

questionnaire, which was distributed electronically 

among the participants. The questionnaire was 

designed to obtain basic demographic details 

(including age, gender, and schooling background) 

and included multiple-choice questions aimed at 

assessing the students' perception of various virtual 

learning tools. The tools assessed included 

educational videos, eBooks and eJournals, 

interactive anatomy apps, anatomy websites, 

online PowerPoint presentations, and E-

conferences and webinars. Additionally, the 

questionnaire explored the devices used by students 

for accessing these resources, including mobile 

phones, iPads/Tablets, laptops, and desktops. 

 

Ethical Considerations 
Prior to participation, informed consent was obtained 

from all students, and the purpose of the study was 

clearly explained to them. Participation was 
voluntary, and the responses were anonymous to 

maintain confidentiality. 

This methodological approach enabled a 

comprehensive assessment of the usage patterns and 

perceptions of virtual learning tools among the 

medical students, providing valuable insights into 

their effectiveness in learning human anatomy. 

 

RESULTS  
A total of 240 students who participated in 

classroom-based anatomy education as well as 

utilized various e-learning tools were included in the 
study.  

 

Table 1 Gender Distribution of study participants  

Gender Count Percentage (%) 

Males 137 57.1 

Females 103 42.9 

The table shows the gender distribution of students, with 57.1% being males (137 students) and 42.9% being 

females (103 students). This indicates a higher proportion of male participants compared to females. 

 

Table 2 Schooling Background of study participants  

Schooling Background Count Percentage (%) 

Urban 195 81.25 

Rural 45 18.75 

The table shows the schooling background of students, with 81.25% (195 students) having completed their 

education in an urban setting, while 18.75% (45 students) came from a rural background. This indicates a 

predominantly urban-educated participant group. 

 

Table3. Resources Used for Anatomy Learning by study participants  

Resources Used Count Percentage (%) 

Educational Videos 230 95.8 
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eBooks and eJournals 127 53.0 

Interactive Anatomy Apps 101 42.1 

Anatomy Websites 61 25.4 

Online PowerPoint Presentations 37 15.4 

E-Conferences and Webinars 4 1.7 

e-Gurukul, cbsicentral, Notion, Biohuman, Telegram, 3D Apps   

The table illustrates the various resources used by students for learning anatomy. Educational videos were the 

most popular, used by 95.8% (230 students). This was followed by eBooks and eJournals at 53.0%, and 

Interactive Anatomy Apps at 42.1%. Anatomy Websites were used by 25.4%, while Online PowerPoint 

Presentations were preferred by 15.4%. Only 1.7% participated in E-Conferences and Webinars. 

Additionally, some students mentioned using other resources like e-Gurukul, cbsicentral, Notion, Biohuman, 

Telegram, and 3D Anatomy Apps, although specific percentages were not provided for these tools. 
 

Table 4 Devices Used by study participants  

Devices Used Count Percentage (%) 

Mobile Phones 221 92.1 

iPad/Tablet 83 34.4 

Laptop 63 26.4 

Desktop 14 5.9 

The table shows the devices used by students for learning, with Mobile Phones being the most commonly used 

at 92.1% (221 students). This is followed by iPad/Tablet usage at 34.4%, and Laptops at 26.4%. Desktops 

were the least used, with only 5.9% of students utilizing them. This indicates a strong preference for mobile and 

portable devices for educational purposes. 

 

DISCUSSION  
All these resources for teaching and learning human 

anatomy are  also called Virtual learning environment 

[12,13]  In other words, Virtual learning environment 

could be explained as a digital space for teaching and 
learning using web software systems without 

restriction of time and space [14,15] 

Various websites , lectures (captured with PowerPoint 

slides) , audio recordings , software applications , 

video conferences, social network, online documents  

and online databases have been recognised essential 

resources in acquiring knowledge virtually [15, 16] 

Use of e-learning tools has hence become a subject of 

interest among education institutions, , students and 

teachers (13)[17]. In fact various studies found out 

that better grades were achieved when learning with 
multimedia technology and video clips including 

those from YouTube [18, 19, 20 ] . These modes of 

learning have not only increased students motivation 

and engagement allowing constructive approach to 

learning , but also given accessibility especially to 

disabled students  [13]  These tools have indeed found 

to make the students feel more commmited to 

studying , increasing their learning processes and 

cognition skills [21] 

Various questions were asked so as to know the 

perception of students regarding their usage of various 

e-learning tools . 23.3% students said they strongly 
agree while 90(37.5% ) agreed that they understand 

the topics  better when they use virtual means to learn 

Anatomy as compared to theory lectures, there were 

only 14 (5.83 %) students who disagreed while the 

rest were of a neutral opinion.  Furthermore  

118(49.17% ) students like the communication flow 

while 32( 22.86 % ) do not like it , which itself could 

be an explanation as to why students understand the 

subject better while using virtual means . Peer 

pressure is increasing day by day leading to growing 

depression and insomnia among students leading to 

poor retention and performance in various  summative 

and formative assessments  . 94(39.17% ) students 
were of the opinion that the peer pressure is less in 

learning anatomy by using elearning tools while 42( 

17.5%) disagree to it, while 104(43.3%) students were 

of the neutral opinion  . The mode of learning hence,  

does not seem to have an effect in releasing peer 

pressure among students which is in accordance with 

a sense of learner isolation . The best part of using 

virtual tools for learning anatomy is that it’s 

accessible and portable information, this was 

confirmed by the students’ response where 191(79.56 

%)  students use e-leaning tools because it has made it 
possible to learn Anatomy anytime, anywhere. 

117(48.75%) said its more time consuming , 

47(19.58%)  said its less time consuming where as for 

76 (31.6%) students time was not much of a 

differential factor. This could be due to the fact that 

using e learning tools also opens up portals to get 

engaged and distracted  in other activities like gaming 

, social media and entertainment, which somehow 

deviates the student from the learning task at hand . 

133(55.4%) students agreed to the fact that they get 

more time for self study , while 40(16.7%)  students  

said they don’t. This could point to the fact that 
students found working without teacher encroachment 

more rewarding in relation to time management . 106( 

44.2%)  students were of the opinion  that they don’t 

find it very expensive while 62(25.8%)  students 

found it more expensive, affecting its sustained 

effectiveness at all times it ought to be. This requires a 

joint effort between network providers and institutions 

of higher learning where large amount of data is 
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needed for research and learning . 119(59.5%) 

students agreed to the fact that it has made a positive 

impact on their  remembrance and recall of text while 

95(39.6%) students said it did not make much of a 

difference. 132 (55%) students were able to assimilate 
knowledge better while for 92(38.2) students if was 

the same as learning usung conventional means. E-

learning  tools made 92(38.2%)students  more alert, 

57( 23.8%) students less alert while for 91 (45.5%) 

students it was same . While 98 (40%) students were 

motivated for research  when using e leanrnig tools , 

95(39.5%) students were neutral about it. . Students 

who are motivated to learn will choose tasks that 

enhance their learning, will work hard at those tasks 

and will persist in the the face of difficulty in order to 

attain their goals .  40.4%  students said that using e-

learning tools has no effect on improving their 
communication skills, while 33% students said it did.  

On asking if integrating  various e-learning tools has 

reduced their rate of cramming of the subject, 36 (36. 

% ) students agreed while 42.9 % students found it to 

be contrary . 55.4 (16.6%) students reponded that they 

have have neck pains , eye strains and headaches 

using various e-learning tools, while 133 (  

55.42%)students did not had any such problems . 

In a study conducted by Vidona et al [22] about 39.3 

% of students used android phones , 17.3 % used 

iPhones , 18,7 % used laptops , 1.9 % used tablets , 
5.1 %  used Anatomy videos , 4.2 % used power 

points . They also used various other medias like 3D 

atlases , and other anatomy  applications . Their 

percentage of usage of mobiles laptops and tablets in 

much less as compared to our study. This could be 

due to non availability or less availability of these 

devices or internet facilities in the area in which study 

was conducted or simply because of more usage of 

conventional modes of learning . 40.6 %  students 

disagreed  when asked if they understand better using 

virtual tools where as about 47.2 % agreed to it , this 

was again different from our study where 60% of the 
students agreed that these virtual means were effective 

in helping them understand anatomy better where as a 

mere 5.83% who disagreed . Could be due to easily 

availability  and usage of e-learning tools .  

 

CONCLUSION  

 The study and it’s findings have no doubt provided 

an important insight about students’ perception of 

learning anatomy through various e learning tools. 

Various e learning tools taken up in the study do 

enhance interactive and and independent way of 
supoported learning, it should also be taken into 

cognisance some of the perceptions of students that 

seem to have a negative implication on various 

aspects like having to negative health effects like neck 

pain, eye strains and headaches . 

Virtual learning tools, hence cannot be a total 

substitute to teachers role in physical mentoring , 

guiding , monitoring and evaluation that  students 

constantly need for all round appraisals but rather can 

be  incorporated where necessary as blended learning  

. As the use of various e learning tools grows 

increasingly among students of higher learning and 

understanding especially  in a structured course like 

Anatomy , the need to optimize educational  designs 
and technology to maximise learning opportunities is 

the need of the hour . The ultimate goal of learning is 

understudying , retention and application of the 

subject and the perception of students is the best 

means to know and understand what modalities of 

learning and teaching can be incorporated to 

maximise benefits to the students optimising our 

resources of time , energy and money . 
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