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Introduction 

In Bangladesh, there are about 93 medical colleges at 
present (Directorate General of Health Services, 2015). 
Students are getting more interest to build their career 
in medical science. Almost 8,925 new students are get-
ting admitted each year. So, there is pressure on the limi
-ted number of teachers in different medical colleges.

Pharmacology is an important discipline in medical 
course. For medical practitioners, it is an important 
aspect as they need to apply the knowledge and skill of 
pharmacology to manage patient (Tse et al., 2007). It has 
been noticed that most of the MBBS students faced 
trouble during patient management due to deficiencies 
in achieving pharmacological practical knowledge 
although they felt confident with regard to knowledge 
and skill about diagnosing a patient (Prince et al., 2004). 
So, there is pressing need for the medical graduates to 
be fully prepared to take the responsibilities of 
prescribing and to be able to respond to continual 
inevitable rapid changes in therapeutics (Maxwell and 
Walley, 2003). 

Considering three teachers at the level of Assistant 
Professor, Associate Professor, and Professor in each 
medical college, the required teachers in 93 colleges 
should be 279, but the number of teachers is less than 
the requirement. It is not possible to provide uniform 
teaching to all medical colleges due to less number of 
personnel. There is a lack of interest and skilled 
manpower to conduct the practical class. There is also a 
shortage of equipment, chemicals, and books. 

e-Learning (virtual class) is not a new approach to
education in Bangladesh. Recently this learning has got
a new dimension due to the application of computer
and internet facilities. This technology is not applied in
medical students of Bangladesh. The virtual class can be
the best method of conducting classes to overcome the
physical boundaries of the classroom and students
would be able to do the class at a time of their own
choice, without having to travel to anywhere (Kemp
and Grieve, 2014). Some universities and colleges
around the world offer online degree programs and
courses, which give students the opportunity to access
higher education from anywhere (The complete
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university guide, 2016). If we analyze the current 
development and visible trends to technology, it can be 
predicted that medical education is going to have an 
intense change in the future. So, there is a need for 
growing awareness about the use of innovative 
advanced educational technology to cope up with the 
changes (Benor, 2014).      

The flexibility of the online virtual format is that 
mentoring is possible whenever it is mutually 
convenient. In an online virtual class, additional content 
like an additional background and question answering, 
all can be done simultaneously in the same class 
(Malanson et al., 2014). Thus, synchronous virtual class 
involves ‘just in time’ interactions between teachers and 
students (McBrien et al., 2009). It is also a useful distant 
learning tool as it is accessible to students at different 
locations (Martin and Parker, 2014).  

Under the project of University Grants Commission, 
Bangladesh, there was an attempt to conduct virtual 
class from Bangabandhu Sheikh Mujib Medical 
University to other medical colleges of Bangladesh from 
2011 to 2014 (web-based record). Those classes were on 
theory-based topics. The practical class can also be 
conducted through the virtual class. Therefore, this 
study was designed to conduct the virtual class on 
pharmacology practical for postgraduate medical 
students. 

Materials and Methods 

Teaching module 

Teaching modules were prepared on eight topics, 
related to laboratory work in pharmacology. A 
PowerPoint presentation of about 30 min was prepared.  

PowerPoint presentation 

PowerPoint presentations were prepared in Microsoft 
Office PowerPoint 2010. Each presentation was divided 
into sections like introduction, objective, methods, and 
conclusion. Related articles and online information 
were used to prepare the teaching modules. Learning 
content and objectives were pre-validated by the 
supervisor. 

Devices 

A laptop with processor: intel core i3 CPU @ 2.40 GHz, 
RAM: 4 GB, system type: 64-bit operating system, 
graphic card: intel ® HD graphics 4000 with 15″ 
monitor, a 3G Grameen phone USB internet modem 
with 1 Mbps speed and a headphone were used. 

Software 

Online meeting software TeamViewer version 9 was 
used. TeamViewer is a proprietary computer software 
package for remote control, desktop sharing, online 
meetings, web conferencing and file transferring 

between computers. It can be used without charge by 
the non-commercial users. 

Conduction of classes 

Hands-on training of about two hours was given to the 
participant about the installation of TeamViewer 
software and participating online classes. Before 
conducting the class, necessary equipment like laptop, 
internet connection and TeamViewer software were pre
-tested by practicing a sample virtual class. Classes
were conducted on a particular date with a mutually
convenient time. First 10 min was for the installation of
software from the participant end and to check the
sound system, next 30 min were for the presentation
and the last 20 min was for question-answer session.

Evaluation  

Questionnaire validation 

Questionnaire were not validated according to the 
method available in the online due to time constraint 
(Methodspace, 2014). 

Questionnaire survey 

To carry out pre- and post-test, 10 questions were 
prepared on each teaching module using the online 
Survey Monkey software. The same questionnaire was 
used for both tests. In addition, two more questionnaire 
surveys were done to take the feedback from students 
on each teaching module and to know the knowledge 
they acquired at the completion of the class. 

Data collection procedure 

All data were collected from the free online Survey 
Monkey software, online survey creation and delivery 
tool.  

Data analysis 

This survey provided both quantitative and qualitative 
data. Quantitative data were analyzed using the online 
paired t-test calculator.  

Study population 

The purpose of the study was explained to the 
postgraduate MD students studying at this department 
and they agreed voluntarily to participate. 

Results 

Comparison of pre- and post-test data 

In the pre-test, highest marks were 6.9 and 6.4 in the 
teaching module ‘1’ and ‘2’ respectively (Table I). The 
highest marks in the post-test were 8.9 and 8.7 in the 
teaching module ‘8’ and ‘1’ respectively.

The improvement in the performance of pre- and post-
test was marked (4.8) in the teaching module No. 5. 
This change may be due to the less mark obtained in the 
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pre-test. The improvement in performance was lowest 
(1.8) in the module No. 1 and module No. 2. This may 
be due to the highest mark obtained in these two 
modules in the pre-test. 

Pre- and post-test dropout of students 

Table II shows the number of participants (mean ± SD) 
attended during the pre-test, virtual class and post-test 
were 18.3 ± 4.9 (range: 13-26), 11.9 ± 1.6 (range: 10-15) 
and 10.9 ± 2.1 (range: 9-15) respectively. There was a 
significant dropout of participants during the pre-test 
and virtual class (p=0.004). However, the dropout of 
participants during the class and post-test were not 

significant (p=0.3). That is, once they attended the 
virtual class, they participated actively in the post-test. 
This was the positive side of this study. Only a 
negligible number (around 1%) of the total number of 
questions were dropped out. 

Discussion 

In most of the areas, the teaching-learning activity was 
found to be effective. On the other hand, the 
effectiveness was not equal or equivalent in all the 
modules under study. Regarding improvement in 

Table I 

Pre- and post-test results

Module Average marks 
obtained 

Change  p 
valuea 

Pre-test Post-test 

1 Drug delivery to the lungs  Video  Question 6.9 8.7 + 1.8 0.10 

2 Procedure to determine the effect of adrenaline on rat 
uterus 

Video  Question 6.4 8.2 + 1.8 0.01 

3 Mydriatic eye drop Video  Question 5.1 8.3 + 3.2 0.02 

4 Tissue response to agonist Video  Question 4.2 8.2 + 4.0 0.01 

5 In vitro experiment on the animal heart using Langen-
dorff apparatus 

Video  Question 3.3 8.1 + 4.8 0.00 

6 In vitro dissolution testing apparatus Video  Question 5.4 7.7 + 2.3 0.00 

7 Spectrophotometric measurement of rifampicin Video  Question 4.5 7.0 + 2.5 0.02 

8 Steps of giving a subcutaneous insulin injection Video  Question 5.7 8.9 + 3.2 0.01 

aPaired t test was done 

Table II 

Number of participants and dropout of students and questions

Module  Total participants present Total number of dropout 
of questions attempted 

by participants  

Pre-test During class Post-test Pre-test Post-test 

1 26 11 11 0 1 

2 21 13 13 3 0 

3 24 15 15 2 5 

4 18 11 10 3 4 

5 14 12 10 4 0 

6 16 11 9 0 0 

7 14 12 10 1 2 

8 13 10 9 2 0 

Mean ± SD 18.3 ± 4.9 11.9 ± 1.6 10.9 ± 2.1 15 12 

P value A=0.004, B=0.3 

%Dropout of participants 29.6 35 8.4 

%Dropout from the total num-
ber of questions 

1 1.4 

A=column 2 vs column 3, B=column 3 vs column 4  
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performance, ‘In vitro experiment on the animal heart
using Langendorff apparatus’ module was found to be 
most effective as reflected by the maximum improve-
ment between pre- and post-test status of learners. This 
is probably because of the fact that the participants had 
minimum existing knowledge on this issue and there-
fore, the interest among the participants was maximum 
and improvement was also high because of the 
difference. Whereas, ‘Drug delivery to the lungs’ and 
‘Procedure to determine the effect of adrenaline on rat 
uterus’ modules were found least effective. This per-
haps happened because of the high existing knowledge 
of the participants that had no learning gap to fill and 
the improvement was less. However, the actual reasons 
behind the difference in effectiveness among different 
modules are difficult to ascertain from this study. 

There was a significant number of dropout of candi-
dates appearing in pre-test from attending the class and 
therefore post-test. This could imply technology 
shyness among the general population to accept 
something which was new and unfamiliar to them. On 
the other hand, there was an insignificant number of 
dropout candidates attending the classes from 
appearing at the post-test. This indicates that the 
attending learners had explicitly expressed their 
interest in the method. Although in this study, the 
comparison was not made in the face to face and virtual 
class, participants already had their experience with 
face to face class. Therefore they had the capability to 
make a comparison between the two. It was found from 
the study that they preferred combining the two 
methods for more effective learning. This study 
explored the conformity of the class hour and the 
context as assessed from the number of slides. In 
general, the learners mentioned that the duration of the 
class was adequate and the numbers of slides were 
appropriate. It is not sure on what basis they had found 
their opinion. If learning needs were assessed before-
hand this could form a basis to such an opinion. Short 
of that the opinions remain arbitrary. 

In the perspective of the current development of Infor-
mation and Communication Technology (ICT) inclu-
ding enhanced internet speed, the scope has been 
created to include ICT in distance learning in the form 
of virtual class. This has become more relevant in the 
perspective of a shortage of teachers in most of the basic 
science disciplines including Pharmacology. If success-
ful this would open opportunity for expanding the 
teaching-learning process outside the conventional 
method among which face to face class is a prevalent 
and popular one. The success of any educational 
method depends on its effectiveness as well as familia-
rity and acceptance by both the provider and the 
audience. In this study, the teaching modules having 
been delivered from a distance over internet protocol, 
the effectiveness was assessed through a self-
administered online questionnaire survey. The learners’ 

preferences were evaluated similarly through a sepa-
rate questionnaire. 

Among the technical aspects of ICT, availability of 
personal computers and internet connection along with 
its speed were considered to be important issues in 
promoting this kind of virtual learning. Unavailability 
of a personal computer or shared computer systems 
may be a deterrent to using this method universally. In 
this study, it was not however surveyed whether the 
participants had easy, convenient and continuous 
access to ICT tools. However, the dropout seen among 
the participants in the study could reflect a number to 
whom the ICT tools were not available at the appointed 
time of class but may also have other reasons to be 
discussed later.  

Incorporation of technology in education is a new 
phenomenon in Bangladesh. We are habituated with 
face to face teaching-learning since childhood. The 
concept of virtual learning is still newer even to the 
postgraduate students. Though it is newer, this study 
revealed satisfactory effectiveness in case of virtual 
teaching-learning and learners’ preference seems to be 
quite encouraging. At the national level, this technology 
has already been incorporated from primary school 
level, it is likely to become the game of the tomorrow’s 
teaching-learning. Therefore, teachers should pay 
attention to incorporate distance learning in higher 
education and thus increase the scope of teaching-
learning including more number of students. By this 
technology confinement of classroom can be opened up 
beyond its boundaries. The world is advancing day by 
day and there is a need to convey information to the 
increasing number of population in an easy and 
effective way. Therefore, to be ready to face future 
challenges in higher education, it necessary to work 
more in this particular direction. If the identification of 
limitations of this study and the way to overcome those 
limitations become possible, virtual teaching-learning 
would become the order of the day in near future. 

The learning in medical education is expected to be 
flawlessly effective because the practices of the learners 
directly affect health and life, both of which are 
precious. It is not true only because of its long tradition 
but also because of the presence of the premier 
authority of teaching and learning as we call them 
teacher, in the classroom to undertake fact to face 
teaching-learning as well as make an impact on its 
effectiveness, face to face learning has advantages in 
terms of greater control over the learners. In this 
respect, virtual learning where the teacher is not 
present actually in the classroom has lesser control over 
learning. However, this can be generally overcome by 
the great fascination of learners for this modality in 
terms of their true advantages that can create greater 
learning ability. Though the people have such a general 
notion and trend that they feel ease in conducting a 
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class face to face, slow and steady incorporation of 
virtual teaching-learning as well as action research in 
this direction can change the concept of general people 
about virtual class. From this study, it was found that 
virtual learning is effective in learning procedural 
knowledge in some selected topics. If this virtual 
platform becomes effective in learning procedural 
knowledge in undergraduate and postgraduate, it can 
be applied to Continuing Medical Education and train-
ing. It is good to know that people do prefer to conduct 
Continuing Medical Education and training from the 
place they concern because worldwide Continuing 
Medical Education is online based. But it is required to 
prove urgently and for sure that procedural learning 
can be done effectively using a virtual platform. If 
proven, it will open a vista of new prospect so that 
people on the study can conduct training from their 
working place and the learners receive them from their 
own workplaces. 

A study conducted in the Psychology Department of 
the University of Tasmania, Australia revealed that 
there was no significant difference in the academic 
performance of students in face to face class and online 
classes (Kemp and Grieve, 2014). Virtual laboratory for 
conducting practical classes have already been 
introduced in different faculties of science like Physics 
(Finkelstein et al., 2005), Biology (Muhamad et al., 
2010), Engineering (Rajendran et al., 2010), Chemistry 
(Bakar et al., 2013) and have been found to be effective. 
Though no similar study had been done before to 
evaluate the effectiveness of virtual presentation in 
achieving procedural knowledge, this is expected from 
the study that the new generation of students of 
Bangladesh will have the capability to cope and 
assimilate the newer technology as good as any 
developed country.  

Conclusion 

Teaching-learning in practical classes on pharmacology 
is effective.  
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