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Abstract 
 

Background: E-learning refers to the use of Internet technologies to deliver a broad range of solutions that enhance knowledge and per-

formance of learners. This mode of learning can be used by institutions to improve the efficiency and effectiveness of educational inter-

ventions in the face of the social, scientific, and pedagogical challenges. Worldwide, it has gained popularity in the past few decades; 

however, its use is highly variable among the medical schools of Pakistan. Currently, a very few number of institutions have adopted it 

officially in their curriculum. Despite this, many students use different E Learning resources to enhance their learning. 

Objective: To find out about the online resources utilized by the medical students in addition to their traditional medical curriculum to 

enhance their learning. 

Method: In this cross-sectional study, 300 participants from Dow Medical College and Jinnah Sindh Medical Universities were included 

after taking informed consent. A self-administered questionnaire which consists of demographic information, years of study and online 

resources with their usage details by the students for different subjects of basic and clinical sciences were documented. 

Results: Almost all the students reported to use some form of eLearning to enhance their medical understanding. The most frequently 

used electronic resources were Google images (61.7%) and Wikipedia (50.3%). Mostly, the students used YouTube (25.7%) for anima-

tions; Kaplan (27%) and Dr. Najeeb (15.6%) for video lectures. However, Audio lecture by Goljan (17.7%) was the only resource for 

podcast learning. Among discussion forums, Facebook groups (16.3%) were most popular and among static websites, Medscape (4.3%), 

PubMed (2.5%), WebMD (1.3%) were the most commonly used ones.  

Conclusion: All of the medical students used some form of eLearning in medical education in addition to their formal curriculum. This 

way of learning should be further implemented in the form of formal curriculum as e-learning modules for basic and clinical sciences to 

make learning easier, engaging and innovative for the 21st century learners. 
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1. Introduction 

The delivery of a learning, training or education program by elec-

tronic means is included in E learning. E learning involves the use 

with a computer or any other electronic device in some way to 

provide training, educational or learning material (Derek Stockley 

2003). E learning has a well-established role in medical education, 

and it has been found to have a great influence on increasing the 

effectiveness of learning (WerneckeE & PearsonS 2011). It is a 

new asset in this modern era, and it’s getting popular day by day 

among medical students, because of the increasing availability of 

portable computer devices (Maxwell Simon & John Mucklow 

2012). A study published by Aggarwal et al. 2015 stated that 

78.5% of the medical students use internet daily and majority 

access the internet through their phones. Medical students rated 

internet as the most informative resource as 23% prefer it over 

printed books and journals (Aggarwal SS et al. 2015). 

Globally, many studies have been conducted to assess the signifi-

cance and usage of electronic learning in different settings of med-

ical education. In a Danish study, Droup et al. 2004 reported that 

46% of the first year male students were in favor of replacing 

traditional teaching with electronic learning (Droup et al. 2004). 

Electronic mediated learning has the potential to provide the 

learner with an educational environment wherever and whenever 

desired (Broadbent, B. 2002). Educationalists are emphasizing to 

assess the influence of E learning in a medical setting and develop 

an evidence-based system that can inform and shape the future 

developments (Timmis S & Cook J 2002). 

Furthermore, valuable data is available regarding general usage of 

electronic learning or web based learning globally but unfortunate-

ly, specific electronic resources have not yet been analyzed among 

undergraduate medical students in our setting. The purpose of this 

study was to assess and document different electronic modalities 

that students are using to enhance their learning in theoretical 

medical and clinical education. This study will help in future to 

construct an electronic learning module in medical education and 

to take effective measures in order to enhance and improve e-

learning in medical education. 

2. Methodology 

This cross sectional study was carried out in January 2013 at Jin-

nah Sindh Medical University (former Sindh Medical College) 

and Dow Medical College. The undergraduate medical program 

follows a five-year integrated curriculum modular system; 

M.B.B.S (Bachelor of medicine and bachelor of surgery). All the 

students from 1st year to final year were encouraged to participate 

and were included after a written consent and a brief note on the 
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purpose of the study. Students were asked to fill a specially de-

signed questionnaire that consisted questions on demographic 

information, year of study, name of institute and E-resources used 

by students for different subjects of basic and clinical sciences. 

Students not present on campuses at the time of data collection 

and those who refused to fill the questionnaire were excluded from 

this study. 

The data was analyzed using SPSS version 16. Frequency and 

percentage were calculated for all categorical variables. The statis-

tical test used for analyses was chi square for multiple group com-

parisons. P value less than 0.005 was considered statistically sig-

nificant in this study. 

3. Results 

Out of total 300 participants, n=46 students were in their first year, 

n=69 students in their 2nd year, n=59 students in their third year, 

n=62 students in their fourth year and n=64 students in the final 

year of their M.B.B.S program. According to our study, all the 

participants (n=300), irrespective of the year of M.B.B.S program, 

use some form of electronic learning for their medical studies, i.e. 

100%. 

The different E learning methods and their specific resources, used 

by the students is summarized in Table: 1. According to this Ta-

ble: 1, the most frequent electronic resources used by the students 

were Google images (61.7%) and Wikipedia encyclopedia 

(50.3%). 

The comparison of different E learning methods, between pre-

clinical and clinical students is outlined in Table: 2. According to 

this table, audio lectures and websites are more commonly used by 

clinical students with a significant p-value of 0.001 and p-value 

0.005 respectively. 

 

 
Table 1: Different E Learning Modalities and Resources, Used by Undergraduate Students 

 Sources Frequency Percentage 

 

Images 
 

 

Google 
 

 
185 

 
61.7% 

Animations  

 

 

Youtube.com  

Macgrawhillanimations.com 
Medclip.com 

Others 

77 

6 
4 

3 

25.7% 

2% 
1.3% 

1% 

Encyclopedia 
 

Wikipedia 
Others 

151 
6 

50.3% 
2% 

Quizzes Quizlet.com 3 1% 

Forums 

Facebook groups 
Usmle-forums.com 

Yahoofroums.com 

Others 

49 
6 

2 

3 

16.3% 
2% 

0.7% 

0.9% 

Video lectures 
 

Kaplan 
DrNajeeb 

Aukland 

Youtube 
Dailymotion 

Macleaods 

Pathoma 
 

81 

47 

12 
40 

5 

4 
1 

 

 

27% 
15.6% 

4% 

13.3% 
1.7% 

1.3% 

0.3% 
 

Audio lectures Goljian 53 17.7% 

Websites 

Medscape 

PubMed 
Studentconsult.com 

WebMD 

Others 

 

30 

8 

9 
4 

38 

4.3% 

2.6% 

3% 
1.3% 

10.4% 

 
Table 2: Comparison of E-Learning Methods between Pre-Clinical and Clinical Students 

 Pre-clinical Clinical Total Chi square 

Images 

  
 

  

  

 

69(37.3%) 

 
 

 

116(62.75) 

 
 

 

185 

 

0.750 

Animations  

  

 
  

  

 
28(31.1%) 

 

 

 
62(68.9%) 

 

 

 
90 

 

 

 

0.108 

Encyclopedia  

  

 

 

58(36.9%) 

 

 

 
99(63.1%) 

 

 
 

 

157 

 

0.693 

Quizzes 

  
 

  

 

 

2(66.7%) 

 
 

 
1(33.3%) 

 

 

3 

 
 

 

0.304 

Forums 

  

  
  

 

21(35.6%) 

 
 

 
38(64.4%) 

 

 
59 

 

 

0.671 
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Video Lectures  

  

  

  
  

  

 

 
70(37%) 

 

 

 

 
119(63%) 

 

 

 

 
189 

 

 

 
 

0.654 

Audio Lectures 
 

  

 

 
10(18.5%) 

 

 

 
 

44(81.5%) 

 
 

 

 
 

54 

 
 

 

 
 

0.001 

 
 

 

Websites 
 
17(23.9%) 

 
54(76.1%) 

 
71 

 
0.005 

 

4. Discussion 

Our study results showed that almost all the students i.e.100% 

used different mode of e-learning to understand and enhance their 

learning in medical studies whether it is basic sciences or clinical 

learning. This is quite fascinating and promising. 

According to our results, most favorite resources among all stu-

dents were google images (67.17%) and Wikipedia encyclopedia 

(50.3%). For Animations, most of the students rely on YouTube. 

For video lectures, Kaplan and Dr Najeeb appeared famous in the 

answers we received. And for the audio lectures, Goljan audio 

lectures were the only resource documented. As far as the forums 

are concerned, Facebook groups were most popular while among 

websites, Medscape, PubMed, WebMD dominated the segment. 

In our study, mostly students reported to use google as a primary 

resource for medical images. This finding can be further empha-

sized by previous studies with the same results. For instance, a 

study conducted by Sharam Sedge et al. concluded that the health 

care professionals prefer google as a primary resource for medical 

images despite many advances in web-based medical images 

(Shahram Sedghi et al. 2011) Another study published by D Leo 

G et al. 2006 found out that 61% of the students use google for 

medical information retrieval whereas PubMed and WebMD were 

used only by 4.3% and 2.6% respectively (De Leo G et al.2006). 

Results of our study are also similar with google being highest at 

67.1%, PubMed at 2.3% and WebMD at 1.3%. 

Wikipedia is a collaboratively written Web-based encyclopedia 

and has become the dominant online reference work. Globally, 

Wikipedia is the most-used online website in the health care sector 

and among medical students apart from Google. When medical 

information is sought, Wikipedia is among the top search engines 

(Heilman JM et.al. 2011). In our study, Wikipedia was also the 

famous encyclopedia among all the students as 50.3% used it for 

medical information and understanding.  

You tube is one of the most popular resources and contains a large 

amount of medical educational material.( Azer & Samy A 2012, 

Camm et al. 2013) There are many institutions utilizing YouTube 

as online medical information resource like Mayo clinic YouTube 

channel contains 4280 videos with 19.5 million views since 2006. 

On the other hand, FDA has introduced a multimedia campaign in 

2014 to discourage teen smoking. Harvard Medical School has its 

own channel for surgical techniques and procedure. Mercy medi-

cal Center uses YouTube for patient education and posts promo-

tional videos of doctor and services (“More viewers engaging in 

quality medical care”; available at 

http://blog.nucleushealth.com/2016/04/18/more-viewers-

engaging-with-quality-medical-content-on-youtube/, accessed on 

23 March 2017). This incredible online technology has revolution-

ized the way of information retrieval to make it accessible to pub-

lic which was difficult in previous years. In our study, most of the 

students also used YouTube for animations and videos, i.e. 25.7% 

and 13.3% respectively. Other resources frequently used by the 

students for animations were McGraw-Hill animations (2%) and 

Med Clip (1.3%). In our setting, YouTube channels can also be 

used to help students in terms of better learning and understanding 

of the medical education.  

For audio lectures, most of the students use Goljan audio lectures. 

These results can be supported with a study published by Miche-

al Anyryka et al. 2014 in which medical students reported that 

with regards to the preparation for usmle step 1 (board exam 

of basic sciences for U.S medical students), goljan audio lectures 

provide them with excellent explanation of core pathology topics 

(Micheal Anyryka et al. 2014) 

Medical students use Facebook both socially and educationally (El 

Bialy et al. 2014). According to our findings there has been a sig-

nificant usage of the Facebook forum (16.3%) among medical 

students. Other forums used by students were usmleforum.com 

and yahooforums.com. Similar results were shared by a study 

published earlier stating that Facebook help medical students learn 

professionalism and collaborative learning with peers while also 

serving as a source of stress management and a source to cultivate 

interest in research (Brown AD 2010, George DR 2012, Al-

Khateeb 2014). 

Video lectures are again one of the most popular e-learning tech-

nologies currently available to medical students. It offers students 

the reliability to review lectures anytime, anywhere along with the 

option of pausing if needed. In our study, students reported many 

different electronic resources like kaplan (27%), Dr Najeeb 

(15.6%), aukland (4%), daily motion (1.7%), macleod (1.3%) and 

pathoma (0.3%).  

Our study has some limitations regarding data collection as this 

study was conducted in only two institutions of Karachi Pakistan. 

Thus, the findings cannot be projected for the overall population. 

As the study aimed to find out the electronic resources, it can be 

assumed that many of the students were not able to recall the spe-

cific resources on that particular moment. The questionnaire of our 

study consisted of open-ended questions, in contrast to other stud-

ies, which have a standardized questionnaire. And hence, it was 

difficult to analyze and interpret the data with the same level accu-

racy. Many students cannot afford the available online resources, 

which are not free to access. As our study was conducted in two 

public sector universities only, we can assume some difference 

when it comes to the capacity of learning among the students. 

This study can be implemented in various aspects including a 

generation of e-learning modules for basic and clinical sciences in 

the medical curriculum. These types of studies should be conduct-

ed in future to introduce new tools for medical students in order to 

use electronic resources in the best possible way with this vast 

amount of information on the internet. Creating awareness in stu-

dents can motivate them to use the electronic information in the 

most useful way while ensuring a win-win situation is achieved. 

5. Conclusion 

In this new era of technology students are bombarded with infor-

mation from everywhere, as our study reported that every medical 

student is utilizing E learning in medical studies one way or other. 

Reforming medical curriculum is the need of time. Thus, gather-

ing the electronic information in the form of E-learning modules 

and providing easy access to students will help to prioritize their 

http://www.emeraldinsight.com/author/Sedghi%2C+Shahram
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time and energy and better results can be achieved by making 

medical curriculum easy and more engaging to students. 
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