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ABSTRACT

Biochemistry is one of the basic medical subjects in the first year and is one of the foundation sciences for the medical
curriculum. Knowledge of Biochemistry is extensively related in the context of clinical disease during medical practice, it needs to
be taught and learned efficiently by medical graduates.

OBJECTIVES
This study was conducted to analyse the perceptions of first year medical students about the didactic lecture and case-based
learning, teaching learning methodology in Biochemistry course.

MATERIALS AND METHODS

This cross-sectional study was conducted at RAK College of Medical Sciences (RAKCOMS). About (n=126) first year medical
students were administered with 14-item questionnaire to determine their perceptions of students on didactic lecture and case-
based learning. Data was analysed using descriptive analysis on SPSS 16.

RESULTS

As per our study majority of the students expressed their satisfaction that CBL was a useful teaching methodology in
understanding the concepts in Biochemistry. Majority felt this method motivated them to critically think in filling the learning gaps
and building the concepts. They also had an opinion that this method facilitated interaction between staff and students from
different cultures and backgrounds, which helped them developing their inter- and intrapersonal relations.

CONCLUSION

In conclusion, case-based learning can be good substitute for teaching Biochemistry for first year MBBS students, which can be
used alone or in combination with didactic lecture to make the Biochemistry more interesting and understandable to MBBS
students. We implemented CBL method of teaching with encouraging and positive results.
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INTRODUCTION

Today’s class lecture galleries are filled with students of
diverse backgrounds, cultures and languages, hence
educationists recommend different teaching styles to be
adapted in order to reach each student’s learning style in the
classroom.

Large group pedagogy teaching has always been the most
popular and traditional way of teaching from past decades. It
is one of the most convenient and economical way to transfer
knowledge from content expert to the learner. Academicians
always encourage the role of active learning in this method.
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“Tell me and I forget, teach me and I may remember,
involve me and I learn.” Benjamin Franklin.

In this context, medical schools have been changing their
educational programs and teaching strategies to ensure that
the students had active responsibility for their learning
process and that they were prepared for life-long, self-
directed learning.[1]

The effort towards developing active learning was based
on the concern that students memorized facts (“Rote
learning”) instead of understanding and applying the
concepts (“Meaningful learning”).[2l Meaningful learning
involves the acquisition of “useful” knowledge because: It is
stored in such a way that it can be accessed from different
starting points, well integrated with previous knowledge and
accompanied by the building of multiple representations
[Mental models], which are connected to other models for
many other phenomena.[3!

Biochemistry is one of the basic medical science subjects
in the first year and is one of the foundation sciences for the
medical curriculum.

It needs to be taught and learned efficiently, so as to be
placed in the context of a clinical disease when the medical
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students graduate and practice in the community.

At RAK College of Medical Sciences (RAKCOMS) in
teaching Biochemistry we use multiple teaching- learning
methodology tools like didactic lecture, Case-Based Learning
(CBL), Problem-Based Learning (PBL), seminars and small
group discussions. The main objective of these activities is to
provide students with a more interesting and practical
approach to learn Biochemistry, such as the application of
theoretical knowledge to real situations (Diseases,
experiments, media information and scientific discoveries).[

Didactic lectures are pedagogical method that conveys the
basic Biochemical concepts and their clinical relevance. There
is little opportunity for students to clarify their doubts and
reinforce the concepts they learn during the didactic lectures.
As a result, students find it difficult to relate clinical problems
with Biochemical concepts. Moreover, students find it difficult
to listen to their teachers continuously for many hours
without any active participation.

Case-Based Learning (CBL) is a pedagogical method that
uses case studies as active learning tools is an established
method in undergraduate medical education throughout the
world and aims to develop reasoning skills based on clinical
case scenarios, which allow the medical student to learn the
basic medical science subjects in context of a medical
problem.[5]

Qualitative studies of case-based learning methods
suggest that students comprehend concepts, retain content
longer and achieve critical thinking and real-world problem
solving skills.[el However, quantitative and summative data
have not been sufficiently investigated, especially in the
medical subject Biochemistry.[”] This study was conducted to
analyse the perceptions of first year medical students about
the didactic and Case-Based Learning (CBL) methodologies.

MATERIALS AND METHODS
This study was conducted at RAK College of Medical Sciences,
(RAKCOMS). Ras-Al-Khaimah, UAE. A total of 126 first year
MBBS students were included in this study. Students were
from different ethnicity, cultures and backgrounds (Asian,
European and Western) and also underwent their education
in different curriculum (CBSE, IB, Arabic Board) during their
10+2 board exams. Eligibility criteria is TOEFL pass with
score of 400 and above. Medium of instruction for all the
students is English. They were taught medical subjects
Anatomy, Biochemistry, physiology along with mathematics,
health science communication in English and Arabic. They
have three hours of theory classes and one practical session
per week in Biochemistry.

Some of these classes were taught as didactic lecture and
some topics as case-based learning along with other teaching
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modalities. Detailed list of topics covered in the CBL and
didactic lecture is given in the Table 2. Didactic lectures were
conducted traditionally, where teacher explains the topic with
help of teaching aids like power point presentations, white
board.

Example of Process of CBL Conducted at RAK College of
Medical Sciences, (RAKCOMS) Biochemistry Department
Step-1: Relevant case to the topic will be projected and
student will be asked to read and understand.

Step-2: This is usually followed by playing of videos where
ever needed, which will complement to the case.

Step-3: Discussion of the Biochemical basis of the case will be
done in the class using white board and power point
presentation.

Step-4: Last session students will be divided into small
groups and tutorial activity will be given to fill the learning
gaps through collaborative work. Appendix I gives the
example of a case used in the case-based learning.

After the completion of the session, students were
administered with 14 items of questionnaire to know the
perception of students on case-based learning and didactic
lecture. Sample of the questionnaire along with responses
asked for is given in Table I. Ethical approval obtained from
Institutional Research Committee before commencing of the
study.

RESULTS

As per our study, 49% of students have expressed their
satisfaction that CBL was a useful teaching methodology in
understanding the concepts in Biochemistry.

Around 63% of them felt this method motivated them to
critically think and 51% of them felt it helped them in filling
the learning gaps and 44% felt it was useful in building the
concepts. About 49% of them also had an opinion that this
method facilitated interaction between staff and students
from different cultures and backgrounds, which helped them
developing their inter- and intra-personal relations. (Table 1
and Figure 1).

Majority 85% felt cases used during CBL were interesting
and relevant to first year. (Table 1 and Figure 2) 54% were of
the opinion this method was useful and it should be
continued for future teaching Biochemistry topics as well
other subjects should be also taught in similar way; 86%
expressed that there should be a mixture of didactic lectures
and case-based learning sessions for a better understanding
of a particular system and associated clinical conditions.
Additional comments are represented in Table 1.

Both Both
Question DL CBL DL & not
(%) (%) CBL useful
(%) (%)
1. Which type of teaching methodology is useful in understanding Biochemistry topics? 7 49 42 2
2. Which type of teaching methodology was helpful in filling the learning gaps in
) ; 15 51 30 4
Biochemistry course?
3. Which type of teaching methodology was helpful to build the concepts of
. ; . 22 44 25 4
Biochemistry subject?
4. Which type of teaching methodology was useful in terms of group discussion and
s o 11 63 25 1
critical thinking?
5. Which methodology facilitated interaction between staff and students? 14 49 30 7
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6. Which teaching methodology you would suggest to be continued for future teaching 9 54 36 1
sessions?
7. Do you feel which one of the following teaching methodologies will facilitate to work 13 52 26 9
well with people from other cultures and backgrounds?
8. Which methodology you prefer for learning other subjects? 26 38 32 4
. . . Yes No
9. Do you feel case presented during CBL were interesting? 86.51 13.49
10. Do you feel cases presented were relevant to first year? Yes No
85.71 14.29
11. Do you feel case-based learning approach is very motivating to learn Biochemistry Yes No
than didactic lecture? 84.92 15.08
12. Do you feel case-based learning makes learning more effective by working in groups? ;{; S7 21\;03
13. Do you feel that there should be a mixture of didactic lectures and case-based Yes No
learning sessions for a better understanding of a particular system and associated
. " 86.51 13.49
clinical conditions?

Do you wish to make any additional comments?
Following are the additional comments from the participants which were positive. Some of them were quite useful suggestions
regarding improvement in various facets.

1.

SOLONOUTE WN

11.
12.

13.
14.

Didactic or CBL depends on the topic; I believe for more complicated topic, | had to prefer CBL. But for a simple one didactic
lecture is fine.

More cases may be provided

Both methods are nice

Mix of both extremely effective

We would mostly like case-based learning and little of didactic lecture

Case-based learning makes the session interesting

More cases with relating videos are useful

Short crisp lectures with cases

Case-based learning allows us to apply the knowledge and concepts taught to the clinical aspect.

. Alllectures are ideally made as CBL based.

CBL is more practical based

Both are efficient, whereas didactic has the advantage of having simple and short yet missing some nice to know information
would enhance the learning. However, case-based is very thorough and knowledgeable yet too long.

CBL will help us to understand and to implement our Biochemistry knowledge of Biochemistry in daily life

Both methodologies are equally good in their own ways for understanding the concepts of Biochemistry

Table 1: Showing the Results of Students’ Perception on Didactic Lecture (DL) Case-Based Learning (CBL)

30

20

10

DISCUSSION

Meyer C et al, in their study stated that CBL proved to be an

interesting concept and it helped the students in improving

their academic performances, as it helped in developing

mcaL interest about the subject, as all the students were curious
BOTH YES and attentive and it also motivated them to actively

participate with each one giving their inputs.[8]

§ According to Cliff WH et al and Srinivasan M et al studies

12 s 4 s e 1 s showed CBL made the subject easier to learn and it also

®BOTH NO

Fig. 1: Showing the Results of Students’ Perception
on Didactic Lecture (DL) Case-Based Learning (CBL)

solidified their understanding of the subject. It helped them
in developing logical thinking, clinical reasoning and
diagnostic interpretation. This was also observed by other

in Percentage (%) for Questions 1-8 ’
previous workers.[9.10]

CBL session in Biochemistry is a guided enquiry method,
86.51 85.71 84.92 86.51 ) . .
90.00 4 7.7 in which students face case scenario. The students have to
80.00 1 think, define, struggle with problem and try to resolve it.[11]
70.00 1 This process enhances students’ ability to synthesize,
60.00 - . .
c000 = YES evaluate and apply information and concepts.[12]
! =NO Other advantages of CBL are that it promote self-directed
40.00 -
20,00 | s learning, improves decision making and problem solving
20.00 - 49 29 .08 49 attitude.[13]
10.00 4 Overall outcome of this process is that it allows students
0.00 : , , . : to undergo meaningful learning. Meaningful learning involves
° 10 1 12 13 acquisition of knowledge that can be stored and accessed
Fig. 2: Showing the Results of Students’ Perception from many different starting points. Also, students have to
on Didactic Lecture (DL) Case-Based Learning (CBL) integrate well with other knowledge areas.[14]
in Percentage (%) for Questions 9-13 Our results also supported the above studies, which

showed CBL as useful in understanding Biochemistry topics
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and to fill the learning gaps. The students were able to
critically think and build the concepts very well at the end of
CBL session compared to didactic lectures.

Our results were supported by some of the other medical
education researches, which stated that CBL could help in
developing an effective learning environment with the use of
specific learning objects.[15-17]

In line with previous studies, our study also showed the
CBL facilitated interaction between staff and students from
different cultures and backgrounds, which helped them
developing their inter- and intra-personal relations.

Faculty training is very important in the selection of the
case that should reinforce the students’ understanding of the
key concepts and the mechanistic processes of Biochemistry.

Books are available, that have clinical cases, but much of
this material does not appear to have been specifically
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written to reinforce the student’s understanding of the
subject.[3.18]

Formulating cases appropriately and stating specific
learning outcomes is challenging and crucial at first year
stage because, first year students are not fully aware of
pathology and medicine aspects of a clinical case. Hence all
the aspects of a clinical case cannot be discussed at this level.

At RAKCOMS we have Center for educational
development and research (CEDAR) which trains the faculty
for this exercise.

The use of case studies in the basic sciences has shown a
positive effect on the learning outcomes.[14.19-21]

Our results also supported the above studies; around
(85%) felt cases used during CBL were interesting and
relevant to first year.

Didactic Lecture (DL)

Case-Based Learning (CBL)

Structure and function of cell and cellular organelles

Aminoacid and protein structure

Structure of carbohydrates and lipids

Isoenzymes and diagnostically important enzymes

Enzyme classification, specificity, kinetics, inhibitors and regulation

Inhibitors of biological oxidation

Electron transport chain/oxidative phosphorylation

HMP shunt

Glycolysis, tricarboxylic acid cycle, gluconeogenesis and glycogen | Blood glucose regulation

metabolism

Metabolism in muscle during exercise and rest.

Heme synthesis and disorders

Vit D metabolism

Iron, Vit B12 and folic acid metabolism

Digestion and absorption of carbohydrates, lipids and proteins

Plasma proteins and immunoglobulins

Energy metabolism

Assessment of nutritional status and disorders of

nutrition
Fatty acid oxidation and cholesterol metabolism Liver metabolism
Acid base, buffer and regulation of pH Ketone body metabolism

Amino acid catabolism and urea cycle

Lipoprotein metabolism

Purine, pyrimidine metabolism and structure of DNA with organisation | Disorders of acid base balance

and types and structure of RNA.

DNA replication, repair, gene regulation and molecular techniques

Urea cycle disorders and renal function tests

Mechanism of hormone action and regulation

Glycine metabolism, Inborn errors of aromatic and
branched chain amino acids.

Neurotransmitters and neuronal metabolism

Genetic code and mutation, transcription, translation,
cancer biology

Adrenal and thyroid hormones and disorders

Table 2: Topics Covered by Didactic Lecture and CBL

Appendix-1 Example of a Case Scenario for CBL (HMP
SHUNT)

A 12-year-old African-American female presents to the
emergency room with complaints of bilateral thigh and hip
pain. She reports having similar pain episodes in the past,
sometimes requiring hospitalization. On examination, she has
no fever. Her conjunctiva and mucosal membranes are
slightly pale in coloration. She has nonspecific bilateral
anterior thigh pain with no abnormalities appreciated. The
remainder of her examination is completely normal.
Laboratory investigation revealed her haemoglobin (Hb) level

islowat 6.9 g/dL.
1. Based on the above case what is the case? Justify your
finding.

2. What is the biochemical mechanism in above case?

What is the biochemical basis for her symptoms?

4. Explain the primary, secondary, tertiary and quaternary
levels of protein structure giving haemoglobin as example.

5. Name the bonds stabilizing different structural
organization of protein.

6. Give the examples for the different levels of structural
organization with disorders related to it.

w

J. Evolution Med. Dent. Sci./ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 5/ Issue 50/ June 23, 2016

CONCLUSION

We conclude that wunderstanding the concepts of
Biochemistry topics, in an interesting and enjoyable way,
case-based learning proved more effective than didactic
lecture method. This method is also a good tool to promote
active independent learning, student reasoning and inter and
intra personal relations.

Didactic lectures have an important place in the
classroom; this should never constitute the sole teaching
technique in a course or even perhaps the dominant one.

CBL should be used as a routine method at appropriate
places in teaching the subject of Biochemistry along with
other methods like didactic lecturing, problem-solving
sessions, Team based learning, and other small-group
activities. By doing this we can create less stressful
environments among students to learn meaningfully and
make them globally competent medical professionals to meet
the challenges of 21st century.
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