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ABSTRACT

Introduction: The undergraduate students have difficulty in achieving good academic performance in Biochemistry subject. In
spite of using various teaching methodologies the teacher is not able to create interest in the subject as well as improve
knowledge. This study was undertaken to assess the efficacy of delivering key points on the improvement in academic
performance as well as changing their perception about Biochemistry amongst first year MBBS students.

Methods: The study was conducted by the Department of Biochemistry in Sri Ramachandra Medical College and Research
Institute in the year 2016. Students of 2015 batch were provided with important points in the proper format which were prepared
by the faculty. Formative assessment examination marks were compared with students of previous four batches. Also, the
perception of delivery of key points was assessed. Ethics approval was obtained from the institutional ethics committee (IEC-
NI/16/AUG/55/63). Statistical analysis was done using SPSS version16.0. p<0.05 was considered significant. No funding was
obtained for conducting this study.

Results: There was significant increase in the performance of the students in the formative assessment examinations. The students’
responses were positive in more than 80% in all the items of the survey questionnaire.

Conclusion: There was improvement in the academic performance of the students. They said it was useful for understanding and
preparing for the examinations.
Keywords

notes, e-resources, lecture guides, flow charts, handouts

Article Received: 10 August 2020, Revised: 25 October 2020, Accepted: 18 November 2020

Introduction

Biochemistry is taught during the first year of
undergraduate medical curriculum. The allotted
hours for teaching Biochemistry may be
appropriate for the contents to be delivered to the
students. But the complexity of the subject is so
high, that the teachers have difficulty in making
the students understand the concepts. Over the
years this has brought a change in the attitude of
the students in the form of fear or aversion
towards Biochemistry. This study was undertaken
to make studying easier thus stimulating the
students to start learning Biochemistry on their
own. If the students are provided with the key
points which are the ones expected out of them,
their ability to retain and reproduce the same in
the examinations will be better. If done over a
period, could give them confidence; and this
might change the attitude of the students towards
the subject. This study was undertaken to study
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the effectiveness of giving the key points in
Biochemistry on the improvement of academic
performance as well as assess the change in the
attitude of the students towards Biochemistry
subject.
Methods:

The study was conducted by the Department of
Biochemistry in Sri Ramachandra Medical
College and Research Institute in the year 2016.
From 2006 we have been following integrated
curriculum which has both horizontal as well as
vertical components. The integrated curriculum is
divided into six blocks according to the
physiological systems. First year MBBS students
from the batches 2011 to 2015 were included in
the study. Academic Performances in the
formative assessment or internal assessment (1A)
examinations conducted at the end of each block
were compiled from 250 students of each batch.
Students of 2015 batch were provided with
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important or key points for most of the topics. The
study materials were prepared by all the faculty
members; they were further edited and uploaded
onto the intranet available within the institution.
The students were able to access the same at any
time with their login details. Also the students
were provided with the disclaimer at the
beginning of reading materials of each block and
were as follows:

“Dear students,

» Answers in the form of key points have
been provided for possible questions which
can be asked in the examination. If you
write those points there is more
probability of passing in the exam. But if
you are interested in getting more marks
you are expected to refer the prescribed
textbooks in addition. For answering
multiple choice questions, you have to
read the complete chapter.

» When you go through the answers you will
see that the font color is different in
various areas. Black color font indicates
that those points you must know and you
cannot miss any point given in that color.
Blue colored font indicates that those
points are desirable to know; if you add
them to the answers you will fetch more
marks. Red colored font indicate that these
points are interesting to know and can be
little tougher; if you think you are
confident enough to include, you can do
SO.

Marks obtained by students of 2015 batch in the
formative  assessment  examinations  were
compared with students of batches 2011 to 2014.
One way Analysis of Variance (ANOVA) and
Tukey post-hoc tests were the statistical tools
used. The students of the 2015 batch after they
had entered paraclinical years were included for
further study. In the batch of 250, 144 students
expressed their willingness to participate in the
study. They were given survey questionnaire of
ten items in five-point Likert rating scale to
express their experiences of using key points in
their studies. The anonymity of the students was
maintained throughout the study. Mean, standard
deviation, median, mode, interquartile range and
Z-score were derived. There were also two open
ended questions which allowed them to express
what they felt were good and what were the areas
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which needed improvement. Coding of the
comments given to the two open ended questions
were done and analyzed. Statistical analysis of
the data was done using SPSS version16.0. p<0.05
was considered significant. Ethics approval was
obtained from the institutional ethics committee
(IEC-NI/16/AUG/55/63, dt 29-06-2016). No
funding was obtained for conducting this study.
Results:
The marks obtained by the students in the six
internal assessment examinations of the five
batches from the year 2011 to 2015 were
compared using one way ANOVA. There were
statistical significant differences (P <0.0001) in
the academic performance of students of 2015
batch when compared with other four batches.
The ANOVA results obtained is not displayed in
the form of a table since the level of significance
is the same across the blocks. Tukey Post-hoc test
was done to show the statistical significant
difference between the blocks across the years.
(table 1).
Table 1: Tukey post hoc analysis of the various
batches across the blocks

Internal 2011 | 2012 2013 | 2014
Assessme | batch batch batch batch

nt exam | P P P P

(2015 value |value |value | value

batch)

1A 0.000* | 0.000* | 0.000* | 0.000*
* * * *

1A 0.001* | 0.000* | 0.027* | 0.000*
* * *

1A 0.000* | 0.000* | 0.000* | 0.000*
* * * *

IV IA 0.000* | 0.029* | 0.000* | 0.000*
* * *

V IA 0.000* | 0.032* | 0.040* | 0.344
*

VI IA 0.999 | 0.000* | 0.000* | 0.004*
* * *

(IA: Internal Assessment; **P value <0.00: highly
significant; *P value <0.05:significant)

In the 250 students of batch 2015, 144 students
participated in further study. They were given ten
item survey questionnaire to give their responses
in five point Likert rating scale
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Table 2: Responses to ten item survey questionnaire of the five-point Likert scale regarding the training
involving key points by students of 2015 batch (n=144)

SDA | DA ubD A SA Positive
S. ltems 0 0 0 0 0 responses
NO. 0 [0 | | e | LY
Key points were provided to most of the | 6 0 0 64 68 132
. topics covered in Biochemistry (4%) 3(2%) | 3(2%) (44%) | (47%) | (92%)
Training met the objectives mentioned | 0 0 oy | 70 51 126
2| in the sessions %) | 2 ©%) | 96%) | 5r00y | (3506) | (88%)
3 Presentation of the topics made |2 1 23 68 40 108
interesting to learn (1%) | 1(8%) | (16%) | (47%) | (28%) | (75%)
4 All the topics given to us were useful | 2 8 (6%) 11 55 68 123
for preparing for examinations (1%) ° (7%) | (38%) | (47%) | (85%)
50
. . 3 16 oy | 69 0 119
5 I referred all the topics provided to us 2%) | (11%) 6 (4%) (48%) (35%) (83%)
. . 72
| could access the key points anytime | | 1 0 on | 60 0 132
6 wanted to refer (1%) 6 (4%) | 5(3%) (42%) (50%) (92%)
ol Y PO O PR P P
. (1%) | (8%) (44%) | (41%) | (85%)
key points
Presentation of key points improved my 9 70 58
8 academic performance in internal | 5(3%) |9 (6%) 0 0 128
assessment examinations (1%) (49%) | (40%) (89%)
50
L : 3 10 20 61 o | 111
9 I have started liking Biochemistry %) | (7%) (14%) | (42%) (35%) (77%)
Training motivated me to start in-depth | 2 0 15 62 54 0
10 reading of Biochemistry. (1%) 11(8%) (10%) | (43%) | (38%) 116 (81%)

(SDA: Strongly disagree=1, DA: Disagree=2, UD: Undecided=3, A: Agree=4, SA: Strongly Agree=5)

Table 3 The statistical analysis of responses obtained from the ten items survey questionnaire
Survey questionnaire Items of 5-point Likert scale
1 2 3 4 5 6 7 8 9 10

Total 617 | 600 |565 |611 |579 |628 |599 |609 |577 |587
responses

fezs'gr:’fes 506 |555 |472 |560 |526 |600 |551 |570 |494 |518
(%5) (97%) | (93%) | (84%) | (92%) | (91%) | (96%) | (92%) | (94%) | (86%) | (88%)

Mean +|4.28 |4.17 |392 |424 |(402 |436 |4.16 423+ | 401+ | 408+

SD + + + + + + +

094 080 |093 092 |101 |0.80 |0.94 083 1098 1095
Median | 4 4 4 4 4 4 4 4 4 4
IQR 1 1 1.75 |1 1 1 1 1 1 1
ZScore 030 |021 |-008 [0.26 |002 |045 |0.17 |0.28 |0.01 |0.08
Z score
as 62% |58% |47% |60% |[51% |67% |[57% |61% |[51% |53%
percentile
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(SD: standard deviation; IQR: Interquartile range)
The students responded to first open ended
question of asking the students to express the best

aspects of delivering key points(figure 1) and the
areas which needed improvement (figure 2)

Figure 1: showing the best aspects of training involving key points

M Learning

M Marks

MTime

M Content

M Subject interest
i Exam orientation

i Presentation

Figure 2: showing the aspects of training involving delivery of key points which needed improvement

M Time of upload

M Content

MQ & Ainclude

M Hard copy

M Interactive

u Clincal oriented

u Diagram & flowcharts
i Mark distribution

i Search provision

i Research

u No improvement needed

Discussion:
In the medical colleges, the undergraduate
students are being guided to study from the
prescribed core and reference textbooks. The
faculties who handle the didactic lectures provide

www.psychologyandeducation.net

the students with required information of the
session, the objectives of the session, the contents
to meet those objectives in the form of power
point presentations and their relevant information
in the textbooks. The duration of the first year
study period of the students is just sufficient to
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read and equip themselves to appear for the
formative and summative examinations. The
students try to keep pace with regular schedule of
teaching, by utilizing the help rendered by
teachers, senior students, friends and family
members. Despite their sincere efforts, the
outcomes are meager. This disengages the
students and they tend to get withdrawn.
According to undergraduate students,
Biochemistry is a very difficult subject with
various facts and concepts. It needs a lot of
Imagination since the molecules which are being
taught cannot be demonstrated easily in the form
of experiments. Thus the students find it difficult
to integrate newly acquired knowledge with
already existing one. !

It has been a widespread notion about
Biochemistry, that it is a dry subject with only
facts and there is no correlation between those
facts. The only way to remember is by rote
memory.? The students memorize and regurgitate
in the examination and then completely forget
about it3* Students are usually passive
participants during didactic lectures; with fading
of the concentration towards the end of the
lecture.® A single lecture may not cater to all
students in a class, as the class is composed of
individuals of diverse abilities. With the advent of
electronic resources teaching and learning is little
better than before.®

In Sri Ramachandra Medical College and
Research Institute, in the first year of MBBS
curriculum, the subjects Anatomy, Physiology,
Biochemistry and Community Medicine are
integrated.”® It is a problem-based learning (PBL),
being exposed to the clinical problems in the
beginning of each block. They are allowed to
discuss in small groups about the problem along
with the basic science knowledge.® Studies have
shown that PBL method of teaching could
motivate the student to read in-depth about the
biochemical concepts, especially in the era high
prevalence of computing and information
technologies.®

Since students are having difficulty in learning
and understanding  Biochemistry,  various
innovative measures in the form of concept
mapping, creating models, posters, presentations
as power points, videos etc. were tried.!! The
students enjoyed all these initiatives but when it
came to improvement of performance in
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examinations it was not as per the expected
outcomes. Hence it was decided to give the
important study materials in the form of bulleted
key points for the commonly discussed topics.
The key points would give an idea about the topic
and use the same while reading a textbook. The
advantages were improvement in academic
performance as well as alleviation of fear and
anxiety about Biochemistry. The key points were
prepared by the faculties and after editing were
uploaded two weeks before the internal
assessment examination. There were statistical
significant differences (P <0.0001) in the
academic performance of students of 2015 batch
when compared with other four batches. Tukey
Post-hoc test was done showed that the
performance of the students of the 2015 batch
showed statistical significant difference in all the
internal assessment examinations when compared
from 2011 batch to 2014 batch of students; except
on two occasions, one in the fifth 1A when 2015
batch was compared against 2014 batch
(P=0.344) and in sixth 1A when compared with
2011 batch (P=0.999) (Table 1). V block exam
was usually conducted as a model exam, which
included portions from block I to Block V. Hence
they had difficulty in performing well in that
examination. Block VI 1A included topics of
block V also, large portion was a challenge for the
students to get good academic performance. It was
inferred that 2015 batch students performed better
in the formative examinations compared to other
batch students. Post-hoc analysis also showed that
there was better performance between the batches
as shown in table 1. Thus we could say that giving
key points had enhanced their academic
performance in formative examinations.

We analysed the data obtained from the closed
ended questions of ten item survey questionnaire.
We found that 132 students (92%) showed
positive response saying that key points were
provided to most of the topics dealt in
Biochemistry (item1). Around 8% felt that the key
points did not cover all the topics mentioned in the
syllabus. To know whether training met the
objectives mentioned in the sessions, 126 students
(88%, item 2) were clear that the answers were in
alignment with the prior defined objectives; 12%
felt the points were not meeting the objectives
defined. Seventy five percent (108 students) had
expressed that the points presented were
interesting to learn (item 3). Students around 85%
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that is 123 students were happy that the points
given to them were useful in preparing for
formative (IA) examinations (item 4). Few
students expressed that it was not helpful; this
could be students who needed even a simplified
version of presentation or it could be very good
students whose expectations were very high.
These students also expressed vocally that they
used the key points only to understand the format
or presentation of the contents. With respect to
item 5, 119 students (83%) had referred almost all
the key points given to them (table 2). Although,
newer innovative teaching modules and
curriculum designs have been adopted in various
medical schools and universities, the perception of
Biochemistry is often considered to be vague by
the medical students. This is mainly attributed to
the complex chemical structures and the long and
interconnecting metabolic cycles. In order to
alleviate this distress, a student-centered approach
must essentially be adopted, that would focus on
‘problem solving’ rather than on ‘information
gathering’ skills. To achieve this, it is better to
implement a combination of different teaching
and learning methods which can serve all the
purposes.*?

The students were comfortable in accessing the
key points at whatever time they wanted to study.
Ninety two percent that is 132 students gave
positive responses with item 6. With respect to the
allotted time available after uploading the key
points, 123 students (85%, item 7) expressed
enough time was available for them to prepare for
the IA exams using the key points. Generally
undergraduate find it difficult to express the points
in the proper format. When they were provided
with study materials in the bulleted points with
flow charts, 128 students (89%, item 8) expressed
it was very useful as a guide to follow so that they
would know what to write and what not to write in
the examinations. For a student to like a subject it
should be easy to understand, and express the
same in the examination to fetch more marks.
After having obtained a satisfying performance in
the formative examinations, 111 students (77%,
item 9) expressed that they had started liking
Biochemistry. Even though the percentage of
positive responses were little low compared to
other items, it was much better than before. Most
of the students have disinclination towards the
subject. From that point of view, 77% was taken a
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great achievement for the effort taken by the
faculties. An undergraduate student should be
student-centered, self-directed, self-paced and
life-long learner to be a competitive professional.
For this the student should have interest which
might reflect in the form of commitment to learn.
Thus in item 10, 81 percent (116 students) had
expressed their desire to continue studying
Biochemistry in detail. Most of the students learn
Biochemistry for the sake of completing the
examination or the course. Few students shw
interest in learning Biochemistry. But they get
discouraged by various factors such as time and
boundless curriculum. Most of the textbooks
present the contents in an abstract way which is
not handled by undergraduate students with ease.
Very few books display contents in an easier and
understandable presentation, but the information
provided may not sufficient for them to meet the
outcomes of expected curriculum designed by
governing bodies (Table 2). It could be inferred
that the responses for all the 10 times were
maximum either in the strongly agree or agree
rating scale; intermediate response in Undecided
scale and the least for Disagree and Strongly
Disagree rating scales.

The response was positive of more than 90% in all
the items, except items 3, 8 and 9 where the
responses were from 80 to 90%. Probably these
indicated that the time taken like the subject as
well as the adequacy of the reading material
provided to them were not up to their
expectations. (Table 3) There are lot of
discussions regarding which statistical tools to be
used to analyze the data obtained by ten item
survey questionnaire five point Likert rating scale.
The data obtained from ten item survey
questionnaire of five point Likert scale were
checked for normal distribution of the data
obtained.’*'* The data did not follow normal
distribution. Hence we derived median, mode and
interquartile range (IQR). These tools helped to
express the magnitude of the responses under each
item. Median was found to be 4 for all items. It
showed that the responses are strongly polarized
towards the positive side. Mode is also used as a
statistical measure of central tendency.’® Mode
was found to be 5 in Likert rating scale, that was
strongly agree in items 1,3,5 and 7, whereas it was
agree (Likert scale of 4) in other items. Hence
most of the responses were either strongly agree
or agree. The interquartile range was very narrow
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of 1 except in item 3. Narrow interquartile range
indicated that the responses were not scattered.

Many studies have also utilized parametric tests
for analyzing the data. Hence we decided to find
out mean and standard deviation and compare
with the statistical information derived from
nonparametric tests.!® The mean in the Likert
scale was more than 4 in all the items except the
third item which was 3.97 (Tabel 3). In a Likert
rating scale, the numbers used for rating a
particular item are not actually the strength of the
rating but they are the ranking of the responses
given by the study participants.!” Likert scale data
are ordinal, discrete and have a limited range,
which do not form the assumptions of parametric
tests.’81® Hence adding the positive, negative and
neutral values to get the mean of the responses in
each item may reduce the actual effect. Z-score
(or normal score) was derived to show how many
standard deviations, a mean score of 4.28 (item 1
in table 3) fell above or below the benchmark that
is median of 4. The Z-scores for all the ten items
ranged from -0.08 to 0.45. The Z-scores were
converted into percentiles which were more than
60 in items 1, 4, 6 and 8; between 50 and 60
percentile for the items 2, 5, 7, 9 and 10 and it is
47 for the item 3. By converting the Z-score to
percentile the standard Z-score was converted into
standardized normal score. This was done to find
out which item in the survey questionnaire had a
better Z-score relative to the Z-scores of other
items in the survey questionnaire.’® Z-score is
considered to be the best of all the statistical
measures because it includes variability, has high
precision since mean is included in the
calculation, and the results fall in the middle of
other statistical measures.
When the students were asked to express the good
aspects of the training involving key points, they
responded with lot of thoughtful, good and
appropriate answers. (Figurel). The responses
were coded under seven headings such as
presentation, learning, exam-oriented, list of
topics, marks related, time of upload and
developing interest in the subject.
Presentation (36%0):

e key points were useful in knowing what the

particular topic was about
e |low stress, easy understanding, best for
last minute preparation
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e answers were precise, given to the point
and helped in better understanding of
subject

e concise, no beating around the bush

o for some topics extra points were given

e diagrams & flow charts were good for
topics which are tough to understand in
the text book

In a study, students showed steady increase in use
of e-learning resources as the academic year
progressed. That also showed that there was
decline in the number of students using textbooks.
This could be due to the fact that the students
could have found that the e-resources provided
concise information which could help in exam
preparation or they could have found that it took
longer time to prepare the same from the
textbooks.®

Learning (24%o):

e concepts were explained clearly, it was
easy to get an idea before reading text
book

e easier to understand, makes studying
easier, easy to remember and recollect

e decreased the amount of subject we had to
study, we can study a lot

e gain more knowledge in short time, it was
really interesting and resourceful

Performance of students in either formative or
summative assessments depends on the extent of
their understanding of the subject and their ability
to focus on its most important elements. It gives
the student a sense of mastery over the subject and
improved their confidence to perform well in the
examination. This could encourage them to like
the subject. This could help them to become self-
directed learners as they progress further into the
clinical phase of the medical course.® Keller Plan
has instructed a self-paced, personalized system of
instruction (PSI) which consists of mastery-
oriented and individually-paced courses which
used few lectures for stimulation and motivation,
printed study guides for communication of
information, and involved student proctors for
quiz evaluation.?® The student-centered activities
have brought improvements in teaching
biochemistry at the University of Brasi'lia.!®
There should be a congruency between student
understanding of Biochemistry and the scientific
concept.?! This is possible by providing accurate
references in the specific manner, such as books,
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chapters, and page numbering, etc. after each
objective. 22
Exam-oriented (15%):

e simple language, easy understanding and
colour differentiation of points to
emphasis the necessity of what to write in
exam

e score more marks with less effort

e it contains only the most important points
of the question; very useful as a guide

e Dbest aspect was that key points are put up
in one place, in a short form

In the early years, all the students tend to have
insufficient background to make their studies
understandable and enjoyable; later when they
start understanding the subject, they may become
overwhelmed by the mass of information.?® New
information keeps getting updated at an
exponential rate with the old information being
periodically re-assessed for its accuracy and
specificity. Generally the assessments are in such
a way that the student is expected to remember
finer details, and reproduce the entire information.
The interesting fact is that the majority of the
students find biochemistry interesting, exciting,
fascinating and relevant. Different textbooks
deliver the subject in different ways. Hence in the
presence of these challenges and limitations, the
students need time to mature and accumulate
background and experience. Teachers ought to be
more clear and specific and make positive efforts
to understand the difficulties faced by the students
and help them accordingly.?

List of topics (11%6):

o all topics were useful

e | didn't have to refer the textbook for any,
as the handouts had all relevant materials
printed into easy reach

In a study, the students who studied from the
lecture presentations were scoring more marks
than those who were studying only from
textbooks. That made them to switch over to
studying from the e-resources and which in turn
fetched them more marks.®

Marks in the exam(6%b):

e enabled better scoring in exams as it was
easier than textbook learning

e key points made us pass the exam with
ease. It was easy to learn smaller notes

e the best aspect is that it has helped us to
pass the exams when compared to the
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other two subjects makes exam
preparation ease
The students could perform better with an outline
about the important points to be written and the
proper presentation of the given topics.
Time related (4%0):
e Can access any time
e quick revision, useful for revision before
the exams
E-learning resources are being used to facilitate
self-directed learning. They were made available
to  supplement conventional lecture-based
teaching. These resources made a positive impact
on various aspects of their learning in
biochemistry.®
Developed interest in Biochemistry (4%0):
¢ it made biochemistry easy & interesting to
learn, motivated me to read more and
improved academic performance
e | have started liking Biochemistry -
Research work needs prioritization
e Condensed form of answers were very
useful, helped me to gain more knowledge
& interest towards the subject
e it primes us towards reading the entire
topic thoroughly & understanding the
concepts
e Gives an idea about the subject, helpful in
future use
By learning from teacher guides, around 80% of
students had improved academic performance
which paved the way for developing interest in
Biochemistry as a subject and had developed
motivation to study more.®
Students also gave their comments regarding the
areas needed improvement and they have
reasonably achievable suggestions. The responses
were coded related to contents, time of upload,
diagrams and flow charts, no improvement
needed, search provision, question and answers
type, hard copy marks allotted, clinical
orientation, interactive and research.
Content related (26%):
the units would have been in order
it could have been improved graphically
the continuity was lost between two points
answers not given to every question
need more detailed points
The student’s primary aim is to pass in the
examination, hence not all topics were included.
A good performing candidate could include extra
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points from the text book. These key points were
used only for priming them which in turn would
help them perform better.

Time of upload(22%0):

e notes can be put up earlier

e could be given to as at the start of the
academic year

e Should be uploaded by the end of lecture
rather than before exams

The key points were uploaded in the intranet
almost after the end of the last didactic lecture. If
uploaded earlier all the students would resort to
these points only which could limit the student’s
knowledge. Hence by providing the students with
key points in the last minute, at least few students
would make an attempt to start studying from the
textbook. Otherwise in the long run the habit of
self-directed learning would be lost. Hence the
students should be periodically informed that
these guides were only supplementary and could
not replace the prescribed textbooks.®

Diagrams & flow charts (20%):

e diagrams can be more clear

e graphical representation and flow charts

e more flowcharts & important key points
for every chapter

Flow charts which were already in the textbooks
were not included, which the student could study
by himself/herself.
No improvement needed (10%):

e its good, no improvements
This response could be either from a low
performing student who would have thought what
was provided as key points was more than
sufficient; or it could be from a good performing
student who did not hesitate to study from the
textbooks.
Search provision (6%0):

e search columns can be included, so it can
be easier to find answers during university
exams

e could be sent as mail for easy accessibility

e network issues with downloading the
answers

It was felt the students responsibility is to surf the
readily available key points.
Q & A included (5%0):

e should involve Q & A format, not just
random points, involve a little more
explanatory format
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e the key prints should be given as per the
questions
The key points were provided as topics with the
relevant information. Few students learn only
examination relevant materials. They want
Biochemistry to be presented in bullet point
format which are easy to recall during board
examinations.?
Hard copy (4%0):
e fitis given as a hand book or hard copy,
it would be better
The key points were meant to be used as guides; it
is highly impossible to replace printed textbooks
with handouts.
Marks Distribution (2%):
e mark allotment for each point
Since it was not a questions and answers format,
mark distributions were not given.
Clinical oriented (2%):
e more clinical knowledge
All the topics which were given to them had
relevant clinical informations also. The students
were unaware of the fact that knowledge of the
basic sciences was mandatory to interpret the
clinical problem. Modern medicine could not be
practiced without understanding the genetic,
pathogenic and environmental factors that affect
the human body at the biochemical level.
Medically relevant biochemistry is the one that
gives students just the enough information to
understand the basic mechanism of a biochemical
defect and potential avenues of diagnosis and
treatment.?
Interactive(2%):
e more interactive session to discuss about
the key points
The student should prepare themselves for the
didactic lectures by reading the relevant
information in textbooks, listen to the lecture in
the class as well as they should not refrain from
interacting with teachers or peers.?
Research (1%):
The students should be trained to become
independent learners, and be able to critically read
and understand biomedical literatures and
participate in biomedical research projects.® A
study at the University of Sdo Paulo had explored
the idea of using published research articles to
teach metabolism instead of didactic lectures and
seminars. Effectiveness of team-based learning
(TBL) to teach the principles of medical
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biochemistry was positively evaluated by a study
from Korea. Combining didactic lectures with
group discussions, tutorials, problem-based
approach, and seminars enhance learning and
retention in memory.?’
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