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Abstract: Background: Blended learning includes an integration of face to face classroom learning with
technology enhanced online material. It provides the convenience, speed and cost effectiveness of e-learning
with the personal touch of traditional learning. Objective: The objective of the present study was to assess the
effectiveness of a combination of e-learning module and traditional teaching (Blended learning) as compared to
traditional teaching alone to teach acid base homeostasis to Phase I MBBS students. Method: The entire batch
of 200 students who had exposure to traditional lecture teaching on acid base homeostasis was randomly
divided two batches and the integrated e-learning module was implemented for 100 students of MBBS Phase I
(200 students). The mean scores of both the groups were compared using unpaired t-test. Result: The mean
performance scores of the students of blended group was statistically (p < 0.05) significant as compared to that
of the students who received only traditional teaching. Conclusion: The concept of understanding the complex
contents like acid- base homeostasis and its application on patient care was better among the group of students
who had exposure to blended learning than those, only to traditional class room learning.
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Introduction
Physiology is one of the discipline taught for
phase I MBBS students that deals with
physiological principles and homeostatic
mechanisms of normal human body to understand
the disease pattern better. In light of this, in the
medical setting to understand the clinical case
related disease, cause, diagnosis and treatment it
is necessary to acquire core knowledge in basic
sciences [1]. This course builds on the students
growing understanding of normal structure and
function, laying the foundation for exploration
into pathophysiology and pharmacological effects
on organ systems [2].
The course content in physiology at KLE
University’s J N Medical college, Belgaum is
delivered in the form of lectures for large groups,
small group discussions in the form of tutorials
and practical’s in the form of experimental
sessions. Lecture continues to be the most
common method of delivering information in
university course and no doubt is an efficient
teaching strategy that delivers an up-to date
summary of material adapted to a particular

student group regardless of size. However the
retention of the material by the students is
poor [3] and is a less desirable vehicle for
developing skills of critical thinking and life
long learning [4]. Also just memorization of
facts does not ensure that the students have
understood concepts of care that they will
need in practice [5].
The teaching/ learning activities of the KLE
University is over packed with teaching
sessions being conducted from 8.00 am to 5
pm with just an hour lunch break. And too
much course content is delivered in each
session wherein students face difficulty in
concentrating. Thus, students ability to master
subject matter in face-to-face classes becomes
limited as students learn at different pace and
there is no mechanism to ensure that they are
intellectually [6-7] engaged with material for
explanations of difficult concepts in subjects
taught in didactic lectures. The other mode of
teaching learning strategy followed is tutorials
for small groups which encourages teacherstudent interaction, questioning, discussion,
working
cooperatively
and
deeper
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understanding of the subject material [8]. But
often the tutorials end up again with more
lectures by more faculties [9] and less student
participation and no scope for critical thinking
and application of the knowledge thus to be
acquired. In addition, with 200 admissions every
year, with existing staff strength, conducting
conventional tutorial for small groups is
becoming more and more impractical. With these
problems of passive teaching methods, lack of
faculty and time for students there is a need to
shift from existing pedagogy to andragogy
approach. As in pedagogy teacher directs how a
subject is learnt and is more of content model,
while in andragogy which is a processed model ,
the teacher acts as a facilitator and includes
discussions, problem solving, is need based and
self directed [10].
Learning can be enhanced by placing the
responsibility of learning on the student (Learner
Centered Education-LCE) with the instructor’s
role shifting from lecturer to facilitator. Studies
have revealed that student-generated learning
issues serve as critical determinants for selflearning and help to improve skills and attitude of
the students [11]. To overcome these
shortcomings in the present teaching/learning
strategies and to help students to learn and
understand the course content at their own pace
with repetition as a complement to lectures, there
is a need to blend traditional teaching with
additional teaching/learning methods.
Blended learning includes an integration of face
to face classroom learning with technology
enhanced online material [12]. It provides the
convenience, speed and cost effectiveness of elearning with the personal touch of traditional
learning [13]. E-learning technologies offer
educators a new paradigm based on adult learning
theory, which states that adults learn by relating
new learning to past experiences, by linking
learning to specific needs, and by practically
applying learning, resulting in more effective and
efficient learning experiences[14]. With the
explosion of online social network activities, it
give us the opportunity to reach the students
(User-driven healthcare) at the place where they
can spend a considerable amount of their time
that forms a Virtual Learning Environments
(VLEs) and these are now becoming part of
mainstream learning activities[15].
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However, over the past two decades, there has
been increasing recognition in the physiology
education literature as to how innovative
interventions can be used to address issues [5]
like lack of motivation of students, concepts
that students consistently struggle with, lack
of retention and inadequate preparation for
performance of procedures [5]. E-learning can
be used to make the basic concepts that are
complex, understandable and clear to the
students. E-learning technologies offer
learners control, learning sequence, pace of
learning, time, and allowing them to tailor
their experiences to meet their personal
learning [14].
Feedback from the students of MBBS Phase I
revealed that one of the most complex concept
is molecular basis of acid base homeostasis
which is integrated to different systems of
physiology. Hence, the present study was
planned to teach acid base homeostasis to
MBBS Phase I students using e-learning
modules in addition to traditional lecture,
since our institute is well equipped with
essential infrastructure like digital library to
manage access to e-learning materials and for
interaction among faculty and learners.
Objectives: The objectives of the present
study are: (1) To assess the effectiveness of a
combination of e-learning module and
traditional teaching (Blended learning) as
compared to traditional teaching alone to
teach acid base homeostasis to phase I MBBS
students. (2) To obtain a feedback from the
students regarding their perceptions about
blended learning.
Material and Methods
The present study was conducted in
Physiology department of J.N. Medical
College, for MBBS Phase I regular batch
consisting of 200 students. The ethical
clearance was obtained from the Institutional
ethical committee. The study protocol was
explained to the students and informed
consent was obtained. The molecular basis of
acid-base homeostasis was taught to the entire
batch in two sessions. First session was in the
form of traditional lecture with the help of
flowcharts and power point presentation.
Second session involved interactive exercises
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on various case scenarios related to real world
problems. Following this, the batch was randomly
divided into two groups using computerized
random table numbers. Group A received only
the traditional teaching/learning method.

asked to mark their experiences on a Likert
scale (strongly disagree 1 to strongly agree 5).
Results
The mean performance scores of the students
of blended group was statistically (p<0.05)
more as compared to that of the students who
received only traditional teaching (Table 1).

These students were informed to read the topic
from the text manual during the next one week.
At this same period Group B in addition to
traditional teaching received e-learning resources.
These students were given individual user
password to get access to SmarTeach
(www.smarteach.com) module on acid-base
homeostasis that included animations, video
demonstrations, video clips of experts and
exercises related to real world problems. These
students were allowed to access this e-module at
their own pace and through repetition.

Table-1: Mean scores of Traditional alone
and blended learning group in the test

Mean
performance score
(Mean± SD)

Traditional
alone

Blended
learning

15.9±3.37

18.1±3.55 *

*p< 0.001

Data analysis: To assess the effectiveness of
blended learning of traditional and e-learning
over traditional learning alone, a common test
was conducted for both the groups consisting of
ten multiple true /false questions and five case
based problems related to acid-base homeostasis
after the completion of module. The mean scores
of both the groups were compared using unpaired
t-test. p< 0.05 was considered significant. In
order to assess students perceptions regarding
blended learning, the students of this group were

Regarding the students perceptions about the
innovative strategy most of the students
expressed that it was a valuable learning
experience. Most of them agreed that blended
learning helped them to understand the
complex concepts easily and provided
additional information (that was not
understood in the lecture class).Students also
expressed that they were able to review the
topic at ease and as many times as required at
their own pace (Table -2).

Table-2: Students feedback on blended learning (Data expressed in percentage)
Students perception towards blended
learning

1

2

3

4

5

Understanding the course content

-

-

-

20

80

Additional information to learn

-

-

-

04

96

Review the material at any time and as often as
necessary

-

-

-

00

100

Self paced learning encouraged to think more
deeply about the subject matter

-

-

5

10

85

More of self directed learning

-

-

5

95

Student centered learning

-

-

16

81

3

5-point Likert scale ( strongly agree -5 to strongly disagree 1)

Discussion
The objective of the present study was to assess
the effectiveness of a combination of e-learning
and traditional teaching as compared to
traditional teaching alone to teach acid base
homeostasis to MBBS phase I students. The

results of the study indicate that blended
learning (combination of e-learning and
traditional teaching) is better than by
traditional teaching alone. These results can
be explained based on previous studies [1416]. The process of learning should involve
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the progression of students from lower order
thinking (recall) to higher order thinking
(analysis, application, synthesis) as listed in
bloom’s taxonomy [17]. It is essential that
learners move from passive learning to active
learning [18] and this is possible by shifting from
unidirectional flow of knowledge as in lecturing
to more interactive self directed teaching learning
session [19]. Also because most of the students
involved in lectures learn by listening, this could
be a disadvantage for the students who learn
using other learning styles, and learn at different
pace for understanding the content [6].

increases the retention rates [23], as
technology plays a key role in building
concepts of some complex chapters in basic
medical sciences, which demand high level of
imagination and simultaneous understanding
from the first year medical students, who have
just entered the medical schools [16-18]. This
is evident from the results of our study as this
module focused on one of the most complex
course content i.e. acid base homeostasis. 85%
of the students in this study expressed that
such learning encouraged them to think more
deeply about the content material.

Thus these demerits of the traditional teaching
can be overcome by interactive; student centered
teaching/learning methods. One of the key factors
that affect students performance is learner self
motivation and research indicates that this is
particularly true with online learning resources.
Secondly the most important factor influencing
motivation is students interest in the content and
students perceived relevance of the course [20].
These factors could be responsible for the better
learning in the present study as the e-learning
modules were completed as self study
independent modules.

It can be concluded that better learning with
blended learning model in the present study is
attributable to the various principles of
blended learning (more so e-learning).
However, for the use of technology for
teaching and learning process there is need for
new competencies in both teachers and
students. Drop out rates as observed from one
of previous study is 20-35%, and reasons are
lack of motivation, quit after the information
is obtained, could not get the information as
per their requirement [24].

The content that is covered in the traditional class
is not accessible to students outside the class and
students do most of the reading at their own time.
In the present study, the type of blended learning
involving e- learning provided flexibility and
convenience for the students to learn when and
where they desired. E-learning not only delivers
additional information but reinforces effectively
other course information through examples,
explanations, assessments and exercises [21]. The
video mode lecturing powered by animations,
exercises provided in thee-learning module used
in the present study were appreciated by the
students. E-learning also has the potential to
enhance the effectiveness and efficiency of
meaningful experience [22].This is proved in the
present study which showed improved
performance of the students who received
blended learning.
Studies have shown that the retention rate by
using this method could be increased by 20-75%
when compared to conventional lecture method
of teaching [12-23]. Studies also suggest that
integrating technology in teaching–learning

These limitations can be overcome by some of
the recommendations like 1. The teaching/
learning system must be supported by a
strategy that is reviewed regularly 2. Module
course access and content should be
determined by clear standards, and should be
subject to quality monitoring within existing
structures. 3. New E-learning strategy should
be actively supported with lecture material.
Therefore, considering the favorable results of
the present study, the limitations and
recommendations to overcome, further
application of blended learning to other
complex course content is recommended [25].
Conclusion
The results of the present study shows that the
concept of understanding the complex
contents like acid- base homeostasis and its
application on patient care was better among
the group of students who had exposure to
blended learning than those, only to traditional
class room learning. However, this needs to be
implemented to other complex topics in
physiology. This innovative method when
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implemented might help the students as they
progress to second year of clinical phase were
they have to be spend more time learning
independently.
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